




How to buy a computer 
by the numbers. ·. 

Introducing the Cromemco 
C-10 Personal Computer. 
Only $1 785, including soft
ware, and you get more pro
fessional features and per
formance for the price than 
with any other personal com
puter on the market. We've 
got the numbers to prove it. 

The C-10 starts with a 
high-resolution 12" CRT that 
displays 25 lines with a full · 

80 characters on each line. 
Inside is a high-speed Z-80A 
microprocessor and 64K 
bytes of on-board memory. 
Then there's a detached, 
easy-to-use keyboard and a 
51A" disk drive with an excep
tionally large 390K capacity. 
That's the C-10, and you won't 
find another ready-to-use 

personal computer that of
fers you more. 

But hardware can't work 
alone. that's why every C-10 
includes software-word 
processing, financial spread 
sheet, investment planning 
and BASIC. Hard-working, 
CP/MR-based software that 
meets your everyday needs. 
Software that could cost over 
$1000 somewhere else. FREE 
with the C-10. There's really 
nothing else to buy. 

But the C-10's numbers 
tell only part of t he story. · 

What they don't say is that 
Cromemco is already known 
for some of the most reliable 
business and scientific com·-. 
puters in the industry. And 
now for the first time, this 

technology is available in a 
personal computer. 

One last number. Call 
800 538-8157 x929 for the 
name of your nearest 
Cromemco dealer, or to re
quest literature. In California 
call 800 672-3470 x929.· 
Or write Cromemco, Inc., 280 
Bernardo Avenue, P.O. Box 
7400, Mountain View, CA • 
94039 . In Europe, write > : 
Cromemco A/S, Vesterbro
gade 1 C, 1620 Copenhagen, 
Denmark. 

· 
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w·&at Crolnemco colnputer eartl 
capability can do for you · 

The above diagram shows in a fume
tiona! way one 0f the most complete 
lines of computer eards ifl the industry. 

Look it over c(lrefully. It could be well 
worth your while. 

· 

These are all cards that plug into our 
S-1 00 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MUtTI-�ROCESSING :AND 

INTELLIGENT 1/0 

The range of capabilities and versatility· · 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPLJ's including our extremely 
useful new 1/0 Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent 1/0. It opens the door to a 
whole new group of applications and 
tasks. Ask us ab01:1t it. 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-,port RAMs which allow 
migh-speed color graphics. 

LOT.S OF STORAGE 

These days yeu often waAt lots of disk 
.. storage. So you: can select from our disk 

controller card which will eperate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
dr-ives. 

POWERFUL SOFTWARE AND 

PERI�HERAL SUPPORT 
HIGf.i RESOt;UTION lhere's much more yet you can <ilo 
C::OI:OR GRAPHIC:S · with ou� earas. And, of course, there's an 

Again, y0� can loiave beautifi,�l Jiigh� · .. . :!i!asy w_ay to put them to work in pur 8-, 
resol1.1tion color.graphics with'o!Jr color 12-,. and 21-slot card cages. Our PS8 
graphics intE!rface. You can select from power suppl'):' makes it simple to get the 
over 4000 cplors and have a picture with system into operation. 
a resolution at least equal to quality Finally, Cromemco offers you the 
broadcast-TV pictures. strongest software supj:!ort in the industry 

with languages like FORTRAN, C, 
COBOL, ASSEMBI£R, LISP, BASIC and 
others. There is also a wide choice from 
independer:tt vendors. · . 

To top it all off, you can 'draw from a 
·substantial array of peripherals: ter
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 

NOW AT H:ALL-MARK 

AND KIERULFF 
Par your convenience Cromemco 

products are now a:vailable at 1:-!Clii-Mar� · 
!ilectronics and Kierulff Electronics. Con
tact 'these national distributors for· im
mediate product delivery. 

CROMEMCO COMPUTER CARDS 
• PROCESSORS- 4 MHz Z-60 A GPU, single card 

computer, 1/Q processor • MEMORY- up to 64K 
including speciai46Kand 16Ktwe-port RAMS and 
our very well known BYTESA'iiERS® with PROM 
prog�ammin!l capability • HIGI;f RESOLUTION 
C.OI:OR GRAPHIC!:S- our SOl offers·up to 7?4 x 

.. 482 J:!ix�l, resalu.tion. • GENERAL t!URJ,!0SE IN· 
TERF�CES-QUADARTfour,-cna. - com-
in'unications, TU-AR'J; twd·chan ." allel and 
two-ltbannel seri.al, 8PI0' 8-pprt ek'41?10 
4·por!' isolated parallel, 0+ 7A. 7-cliannel 0/A and 
·AID converter, printer interface, floppy disk COJl
troller with RS-232 interface and" system 
diagnostics, wire· wrap and extender cards far your 
development work. 
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In This Issue 
Sophisticated new operating systems and multitasking software promise to 

alter significantly the way we use persona! computers. Because of the farge 
memory requirements of the new software, we're sure to see changes for the 
better in the nature of external storage devices. New technologies for mass 
storage will become even more critical as the software revolution continues to 
escalate. As Robert Tinney's c::over suggests, persona! computers will need a 
large quantity of high-speed mass storage to hold all the software and other 
data that we'll generate. Our theme articles address the latest developments 
in mass storage. Clark E. Johnson Jr. discusses "The Promise of Perpendicular 
Magnetic Recording;· Tom Moran looks at "New Developments in Floppy 
Disks," Edward Rothchild writes about "Optical-Memory Media," Larry 
Sarisky explores the question "Will Removable Hard Disks Replace the Flop
py?" Jim Toreson concentrates on "The Winchester Odyssey," and in the first 
of a three-part series Andrew C. Cruce and Scott A Alexander discuss 
"Building a Hard-Disk Interface for an S-1 00 Bus System." Plus we have part 2 
of "NAPLPS, A New Standard for Text and Graphics," the second installment 
in the VIC-20 series, "Adding a 3K-Byte Memory Board," a review of MP/M II 
from Digital Research, and BYTE's Game Grid. Steve Ciarcia tells you how to 
"Build the ECM-103, an Originate/Answer Modem," and more. 
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The system builder's best choice 
for color graphics is a CSSOOO 
color system from SCION.Its basic 
component is MicroAngelo� the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 512x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 
When MicroAngelo boards are combined, they create 
high resolution color graphics that have a unique ad
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 

SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar
encies. Each transparency can display 2n -1 colors where 
n is the number of bit planes it uses ... 2 bit planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work with it inde
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 

Your computer talks to the SCION 
Color System in SCREENWARP� 
SCION's high level display firm
ware lgnguage. SCREENWARE 
commands are used by the com
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys
tem set-up using SCION's ColorPak. 

MicroAngelo based color graphics systems are easy to 
use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso
lution color graphics for such a low price you can't 
afford to design your own. 

Think SCION for your graphics display needs. 
Think MicroAngelo. call us at (703) 4 76-6100. 

Syslem shown is a Model CS5050S. ·A trademark of lnlel Corp. 

SCION 
if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 (703) 476-6100 TWX: 710-833-0684 
For S-100 circle 476 on inquiry card, For Multibus circle 477 on inquiry card. 
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M I LESTONE® 

As a project manager, you know 
the value of met iculous plan
n i n g .  Overs ights and m iscalcu
lati ons can cost you crucial 
t ime and money. 

M i lestone is a p roject manage
ment and t ime sc heduli ng pro
g ram. It is a powerful "crit ical 
path" prog ram for pla n n i ng and 
analyz ing virtually any project, 
from a cost esti mate for a con
struction project to a sched ule 
for i nstall ing a com puter sys
tem. The appiications are unlim
ited . 
Milestone uses PERT, Perfor
mance Evaluation and Review 
Techn ique, and CPM, Crit ical 
Path Method, to pla n a project, 
yet M ilestone is one of the easi
est software packages to use. 

The M ilestone user can change 
a variable and instantly M ile
stone will d isplay the effect on 
the ent i re project. For i nstance, 
the est imated com pletion date 
of a part ic ular t ime-c rucial task 
may be changed.  All sched ul
i n g ,  man power costs and asso
ciated reports will be re-tabu
lated. 

TIME I S MONEY. SAVE BOTH 
WITH M ILESTONE. 

The price is $295. CP/M® and C P/M-86'" ver
sions require 64K and 1 28K RAM respec
tively. Manual alone is $30. 
For more i nformation see your local compu
ter dealer or contact D i g ital Marketing 
directly. 

SOFTl!lARE 
SOFTl!lARE 
DIGITAL MARKETING 
DIGITAL MARKETING'M 

�-
DIGITAL MARKETING CORPORATION 
26 70 CHERRY LANE • WALNUT CREEK • CALIFORNIA • 94696 (415) 938·'2880 •Telex 17·11152 (OIGMICTG WNCK) 

0.0._. lnoulrlet trw�ted Deolers ouhl� Colllomlo call (S01) ... 2.()8M 1n11Cle Colllomlo call (•1�) 938·2883 
Milestone is a registered trademark of Organic 
Software. 
CP/M is a registered trademark of Digital Research, 
Inc. 
CP/M-86 is a trademark of Digital Research, Inc. 
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Editorial 

The Software 
Revolution 

Where Will We Store 
All Those Programs? 

Phil Lemmons, West Coast Editor 

Two advances in hardware-the 16-bit microprocessor with its great 
memory-addressing range and the 64K-bit dynamic RAM (random-access, 
read/write memory)-have paved the way for a software revolution. The Lisa 
software from Apple, and soon the Visi On operating environment from 
Visicorp and a new generation of software from Microsoft, will transform the 
way we use computers and the way we think about our j obs. But just as hard
ware advances made possible a revolution in software, the exciting new soft
ware demands an improvement in hardware, specifically, in mass storage. The 
memory-intensive operating systems and integrated applications programs 
that are emerging today will make unprecedented demands on the mass 
storage of personal computers . Not only will personal computers need a lot of 
mass storage to run the new software effectively, they will also need high
speed mass storage that is faster than today's floppy disks. 

You might think that the current low prices of RAM would reduce the need 
for speed in mass storage. The computer could read the operating system and 
applications program from floppy disk into RAM once, at the beginning of a 
session, and thereafter execution would proceed at the lightning speed of RAM 
itself. But consider how big the new operating systems and applications pro
grams will be. Even if new personal computers have 256K bytes of RAM, they 
will not be able to accommodate at one time both a desktop-manager 
operating system and more than one sophisticated applications program. The 
resident portion of Lisa's operating system approaches a quarter of a 
megabyte, and its sophisticated applications programs are almost as large. 
Even though Lisa has a half megabyte of RAM as standard equipment, the 
operating system has to use virtual memory. Virtual memory means treating 
part of mass storage as if it is part of RAM . Since a major limiting factor in the 
speed of software that uses virtual memory is the speed of input! output of 
mass-storage devices, systems like Lisa will require high-speed mass storage 
for effective operation. Otherwise we will see computer users tapping their feet 
while waiting for their expensive personal computers to read in the next chunk 
of beautiful software. 

Circle 342 on Inquiry card. � 





Editorial�------------------------------

Hard Disks for the Masses? 
The point of this argument is not to debunk the new 

software. On the contrary: the revolution in software can 
extend the power of computing to millions of people as 
well as making life more enjoyable for current microcom
puter users. If the software revolution is to make 
rnicrocornputing a true mass phenomenon, however, 
there must first be a reduction in the price of high-speed 
mass-storage hardware . Lower prices for Winchester 
hard disks would be an ideal solution. Making hard disks 
standard equipment on 16-bit computers would help 
bring down the cost of the disk drive somewhat .  And 
because hard disks operate up to 20 times faster than 
floppy disks, the delays required to read in software 
would cease to be a problem. In the office, hard disks will 
no doubt be the standard answer to the new software's 
need for high-speed mass storage. 

But hard disks are likely to remain too expensive to 
become standard equipment outside the office. Prices 
have plunged in the last three years, but hard-disk 
systems still cost at least $1500. More often the prices are 
closer to $2500. (See ''The Winche�ter Odyssey," page 
122, about why hard disks that cost $600 in quantity at 
the factory cost much more by the time they're integrated 
into hard-disk systems. )  The mechanics required to rotate 
the disk at very high speed while the magnetic head floats 
microns above the disk are not simple and the manufac
turing process cannot get much less expensive. 

The only remaining area for significant cost savings in 
hard disks is the controller. Several companies are reduc
ing Winchester controllers to single chips or small chip 
sets. Western Digital Corporation has a series of Win
chester controller boards based on its own LSI (large
scale-integration) chips. The Western Digital WD1001 
board cost $245 last year. The WD1002 cost $195 at the 
end of 1982. The company plans to introduce the 
WD1003 at $175 this summer, and the WD1004 at $150 in 
the fall. In other words, Western Digital's advances can 
squeeze about $100 out of the cost of hard-disk systems 
by the end of the _year. 

National Semiconductor will introduce a four-chip 
Winchester-disk controller this summer. The_ DP8464 
disk pulse detector, the DP8460 MFM data separator, the 
DP8462 MFM data encoder, and the DP8466 disk data 
controller together make up a sophisticated, high
performance controller capable of handling multiuser 
and multitasking operations. Single-user systems will not 
require the entire chip set; in fact, - the National Semicon
ductor chips needed for a hard-disk controller in a typical 
personal computer will cost less than $100. 

Adaptec, a start-up firm (1625 McCarthy Blvd. ,  
Milpitas, CA 95035), also i s  offering its own Winchester 
controller chip set and boards based on the chips. 
Adaptec's products are based on five chips in the 
ACS-500 series. The complete chip set required for high
performance, multiuser and multitasking systems costs 
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$190 in quantity. The Adaptec product of most interest to 
personal computer users is the single-chip controller 
called the Winchester Controller Chip. This chip costs 
only $75 in large quantities. NEC, too, has announced a 
single-chip Winchester controller at less than $100. 

As with the Western Digital boards, these other LSI 
controllers will reduce Winchester prices for single-user 
systems by about $100. That is a significant saving, but 
even a saving of $200 would probably not induce manu
facturers of personal computers to make Winchester 
disks standard equipment .  Replacing one floppy disk 
with a Winchester disk would add at least $1000 to a 
computer's list price, and probably more. Manufacturers 
seem reluctant to raise list prices that much. And yet, 
keeping the hard disk optional prevents the kind of 
volume savings that would come with making the hard 
disk standard equipment .  Thus, hard disks remain more 
expensive than they really have to be and add $1500 to 
$2500 to system costs. 

If hard disks will remain too expensive to host the soft
ware revolution in personal computers, where will we 
put the friendly new operating systems and applications 
programs? 

Solving a Read-Only Problem 
Businesses and individuals who need to write and read 

large amounts of data at high speed will have no choice 
but to use hard disks. But we don't need to write and 
rewrite the new operating systems and applications pro
grams; we only need to read them into RAM time and 
again every day and to update them on disk every few 
months. Most people's requirements for writing data are 
not so great as to require hard disks. Few of us generate 
enough data each day to overflow an ordinary floppy, 
much less the new high-capacity floppies (see ''New 
Developments in Floppy Disks ,"  page 68) . 

Is an inexpensive form of ROM (read-only memory) on 
the horizon? NEC's new 1-rnegabit semiconductor ROMs 
are remarkable bargains at something more than $40 per 
megabit, but the real requirements of the new operating 
systems and a set of applications programs may approach 
a megabyte. That would require more than $320 worth of 
ROMs. Moreover, software updates and bug-fixes would 
pose major problems. Software houses, computer manu
facturers, and computer dealers could not be expected to 
swallow the cost of replacing the ROMs. Erasable and re
prograrnrnable ROMs and the equipment needed to pro
gram them would be prohibitively expensive. 

The Laser Card from Drexler 
Fortunately, a new form of read-only mass storage, the 

Drexon Laser Card (from Drexler Technology Corp . ,  
2557 Charleston Rd. ,  Mountain View, CA 94043) is just 
corning to market (see photo 1 ) .  The size of a credit card, 
the Laser Card has a storage capacity of 2 megabytes. 
With 1 megabit or 125K bytes prerecorded, Laser Cards 



DISCOVER TilE DYSAN DIFFERENCE 

Qysan · · · · . · 
Software Duplication: 

It's your name on the package label. 
And your company's reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac
tion of the value of your product. 
Doesn't it make sense to protect the 
time, money and talent invested in 
your software with the finest and most 
complete software duplication ser
vices available? 

Quality Software Deserves 
the Quality Media. 

Dysan's software duplication ser
vices are unsurpassed for fidelity of re
production. Not only is your program 
copied unerringly onto the finest me
dia made-the Dysan diskette-but 
it's also copied on proprietary equip
ment manufactured by Dysan, exclu
sively for Dysan. Plus Dysan offers you 
the widest variety of support services 
available-from software protection 
serialization and packaging. 

Isn't it time you discovered the 
Dysan difference? For more informa
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 

Circle 159 on Inquiry card. 

r--------------------
Dysan Software Duplication Division 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
( 408) 988-3472 
Please send me more details on 
Dysan's Software Duplication Services. 

Name: ____________________________________ ___ 

Company:----------------------------------

Address:-------------------------------------

City: ________ State: _____ Zip: ____ __ 

Phone:_,_( __ �)'------------- -----



Editorial-------------------------------------------------------------

Photo 1: The Drexon Laser Card. This card can store 2 million 
bytes of data. The small object resting on the card's recording 
stripe is the semiconductor diode laser required to write data on 
the stripe. Either a diode laser or a photodetector array can read 
the data. 

will cost about $1 .50 each; with the full 2 megabytes en
coded, the cost will remain less than $6. At that price, the 
Laser Card will be less expensive to distribute than 
today's floppy disks. It will not present a barrier to fre
quent software updates. Indeed, software houses will be 
able to distribute updates in the same mass mailings that 
banks use to distribute new credit cards. 

The name Laser Card is somewhat frightening because 
lasers are expensive . But lasers are required only to write 
data on these cards; an array of inexpensive photode
tectors can read the data. In fact, the equipment required 
to read data from a Laser Card at a rate of 125K bytes per 
second will cost less than $100. The read rate has no in
trinsic limit. To increase the rate to that of hard disks, 
manufacturers can just add more of the inexpensive 
photodetectors to the array. The cost of laser writing 
equipment, estimated at about $500, will not deter com
puter manufacturers or software houses. For very high
volume high-speed writing operations, such as printing 
100,000 Laser Card copies of a piece of software, photo
lithographic processes will be more economical than 
lasers. 

New peripheral technology usually requires expensive 
redesign of existing equipment, but the Laser Card seems 
to escape that problem. The reading equipment is com
pact and will not require significant changes in the hous
ings of today's personal computers . The most conspicu
ous sign of the Laser Card's presence, in fact, will be a 
slot in the side or the front of the computer. The size of 
the slot is like that found on automatic teller machines. 

The Laser Card has another feature that will appeal to 
software houses and program authors: every vendor can 
encode optical data at a different level of reflectivity. For 
this and other I."easons, software piracy will be more dif
ficult with Laser Cards than it is with magnetic storage. 

One of the features that will appeal most to manufac-
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turers and computer users is that Laser Cards do not wear 
out as floppy disks do; in fact, Laser Cards show no signs 
of wear at all. Futhermore, Drexon coatings-the record
ing material used on the Laser Cards-are resistant to 
damage from bending and are invulnerable to magnetic 
hazards. (For more information about the Laser Card and 
the nature of its recording medium, see "Optical Memory 
Media,"  page 86 . )  The reading equipment itself is ex
pected to require much less maintenance than a floppy
disk drive does. 

To encourage use of the Laser Card, Drexler is licens
ing the technology needed to read and write the cards. 
For a one-time fee, companies can purchase information 
on read/write equipment design, gain the use of patents 
for read/write equipment without paying royalties, and 
acquire the right to distribute Laser Cards to end users. 
Toshiba is the first announced licensee. Others may be 
announced by the cover date of this issue. Drexler intends 
to be the principal supplier of the cards but will license a 
second manufacturer. Drexler is now capable of making 
100,000 cards per day. 

The Laser Card has many possible applications besides 
the one that now looks most important: serving as the 
read-only medium for large operating systems and appli
cations programs that comprise the software revolution. 
Dictionaries and other large reference books could be en
coded compactly, especially when the Laser Card's ca
pacity goes up to 10 megabytes, as Drexler expects. The 
compactness and reliability of the card and the reading 
equipment also seem to suit the Laser Card ideally for use 
in portable computers . When computer users leave their 
home or office, they will not have to leave behind the 
software to which they're sure to become addicted. With 
all the software in a Laser Card, the need for read/ 
write/rewrite data storage in the portable computer may 
be reduced to a single microfloppy disk or bubble-mem
ory cartridge. While Laser Cards will find many uses in 
the office, they are likely to coexist there with hard disks 
and floppy disks. The read/write capabilities of magnetic · 
storage will remain indispensable for most business ap
plications. 

The coming availability of inexpensive 10-megabyte 
read-only mass storage, in the form of the Laser Card, 
will no doubt broaden the application of the microcom
puter in ways unforeseen. One of the delights of watching 
the microcomputer industry is that each round of pro
gress feeds on the next in a combination of synergism and 
serendipity. Just as 16-bit microprocessors and 64K-bit (8 
of these chips make up 64K bytes) RAMs made possible 
today's software revolution, and the software revolution · 
demands new mass-storage technology and finds the 
Laser Card ready, so this new mass-storage technology 
will feed the software revolution. What software will this 
new technology make possible? What new hardware will 
that new software demand? Something is bound to turn 
up.• 

Circle 224 o n  Inquiry card. -+ 





Microstuff 's 
CROSSTALK 

$119 

MICRO PRO 
CALCSTAR . . . . . . . . . . . . . . . . . . . . .  $99.00 
DATASTAR . . . . . . . . . . . . . . . . . . . . .  194.00 
DATASTAR . . . . . . . . . . . . . . . . . . . . .  199.00 
MAILMERGE . . . . . . . . . . . . . . . . . . .  139.00 
SPELLSTAR . . . . . . . . . . . . . . . . . . . .  174.00 
SUPERSORT I . . . . . . . . . . . . . . . . . . .  174.00 
SUPERSORT II . . . . . . . . . . . . . . . . . .  174.00 
WORDSTAR . . . . . . . . . . . . . . . . . . . .  279.00 
WORDSTAR/MAILMERGE . . . . . . .  369.00 
WORDSTAR TRAINING GUIDE . . . . .  11.25 

MICROSOFT 
128K RAM FOR IBM PC . . . . . . . .  $599.00 
ALDS . . . . . . . . . . . . . . . . . . . . . . . . . . 105.00 
BASIC 80 COMPILER . . . . . . . . . . . .  299.00 
BASIC 80.1NTERPRETER . . . . . . . . .  279.00 
BASIC COMPILER FOR APPLE II . .  315.00 
128K RAMCARD . . . . . . . . . . . . . . . .  599.00 
192K RAMCARD . . . . . . . . . . . . . . . .  699.00 
256K RAMCARD . . . . . . . . . . . . . . . .  799.00 
64K RAMCARD . . . . . . . . . . . . . . . . .  399.00 
64K RAMCHIPS . . . . . . . . . . . . . . . . .  175.00 
TIME MANAGER . . . . . . . . . . . . . . . .  119.00 
TYPING TUTOR . . . . . . . . . . . . . . . . . . 23.00 
MICROSOFT Z80 PREMIUM PACK 619.75 
MICROSOFT Z80 SOFTCARD . . . . .  279.00 
muLISP/muSTAR . . . . . . . . . . . . . .  169.00 
MULTIPLAN . . . . . . . . . . . . . . . . . . . .  229.00 
muSIMP/muMATH . . . . . . . . . . . .  199.00 
TASC APPLESOFT COMPILER . . . .  149.00 

' Micropro s 
INFOSTAR 

$279 

ASHTON TATE 
dBASE II . . . . . . . . . . . . . . . . . . . . . .  $529.00 
BOTTOM LINE STRATEGIST . . . . . .  279.00 

C.ITOH 
PROWRITER PARALLEL . . . . . . . .  $489.00 
PROWRITER SERIAL. . . . . . . . . . . . .  639.00 
F-10 55 . . . . . . . . . . . . . . . . . . . . . . .  1799.00 
F-10 PARALLEL . . . . . . . . . . . . . . .  1399.00 
F-10 SERIAL . . . . . . . . . . . . . . . . . .  1449.00 
GRAPPLER INTERFACE . . . . . . . . . .  140.50 
PROWRITER II . . . . . . . . . . . . . . . . . .  789.00 
TRACTOR FOR F10 . . . . . . . . . . . . . .  229.00 

CALIFORNIA COMPUTER SYSTEMS 
ASYNCHRONOUS INTERFACE . .  $129.00 
SYNCHRONOUS INTERFACE . . . . .  149.00 
CALENDAR CLOCK . . . . . . . . . . . . . .  105.00 
RS2321NTERFACE . . . . . . . . . . . . . .  124.00 
PROGRAMMABLE TIMER I FOR APPLE) 99.00 

COMSHARE TARGET MARKETINCi 
PLANNER CALC . . . . . . . . . . . . . . . . .  $79.00 
TARGET FINANCIAL MODELING . .  249.00 

CONTINENTAL SOFTWARE 
HOME ACCOUNTANT FOR APPLE $69.00 
HOME ACCOUNTANT FOR IBM . . .  129.00 

DICTRONICS, INC. 
RANDOM HS. ELE. THESAURUS. $129.00 
PROOF READER . . . . . . . . . . . . . . . . . .  50.00 

NORTH AMERICAN BUSINESS SYSTEMS 
THE ANSWER . . . . . . . . . . . . . . . . .  $249.00 

NEC 
NEC 3550 LOP . . . . . . . . . . . . . . .  $2149.00 

OASIS 
WORDPLUS . . . . . . . . . . . . . . . . . . .  $149.00 

PEACHTREE 
ACCOUNTS PAYABLE . . . . . . . . . .  $375.00 
ACCOUNTS RECEIVABLE . . . . . . . .  375.00 
GENERAL LEDGER . . . . . . . . . . . . . .  375.00 
INVENTORY . . . . . . . . . . . . . . . . . . . .  375.00 
PAYROLL . . . . . . . . . . . . . . . . . .. . . .  187.50 
SALES INVOICING ............... 375.00 

PERFECT SOFTWARE 
PERFECT CALC . . . . . . . . . . . . . . . .  $139.00 
PERFECT FILER . . . . . . . . . . . . . . . . .  279.00 
PERFECT SPELLER . . . . . . . . . . . . . .  139.00 
PERFECT WRITER . . . . . . . . . . . . . . .  239.00 

QUAD RAM 
128K MEMORY EXPANSION . . . .  $380.00 
192K MEMORY EXPANSION . . . . .  475.00 
64K MEMORY EXPANSION . . . . . . 280.00 
64K MEMORY UPGRADE . . . . . . . .  129.00 
DUAL PORT EXPANSION KIT . . . . . .  49.00 
MICROFAZERS ALL MODELS . . . . . . .  CALLI 
MICROFAZER POWER SUPPLY . . . . 17.00 
OUADBOARD 64K . . . . . . . . . . . . . .  499.00 
OUADBOARD 128K . . . . . . . . . . . . .  649.00 
OUADBOARD 192K . . . . .. . . . . . . .  749.00 
OUADBOARD 256K . . . . . . . . . . . . .  829.00 

RANA 
CONTROLLER FOR ELITE I. ....... $99.00 
RANA ELITE I . . . . . . . . . . . . . . . . . . .  379.00 
RANA ELITE II . . . . . . . . . . . . . . . . . .  559.00 
RANA ELITE Ill. ................. 729.00 

SMITH-CORONA 
SMITH-CORONA TP·1 . . . . . . . . . .  $599.00 

SORCIM 
PASCAL M . . . . . . . . . . . . . . . . . . . .  $131.25 
SUPERCALC BY SORCIM . . . . . . . . .  209.00 
SPELLGUARD . . . . . . . . . . . . . . . . . . .  189.00 

SUPERSOFT 
ADA . . . . . . . . . . . . . . . . . . . . . . . . . .  $269.00 
DIAGNOSTICS I . . . . . . . . . . . . . . . . . .  65.50 
DIAGNOSTICS II . . . . . . . .  : ......... 84.00 
DISK DOCTOR BY SUPERSOFT . . . . .  84.00 
FORTRAN . . . . . . . . . . . . . . . . . . . . . .  279.00 
PESONAL DATABASE . . . . . . . . . . . .  99.00 
SCRATCH PAD . . . . . . . . . . . . . . . . . .  259.00 
STACKWORKS FORTH . . . . . . . . . . .  149.00 
STATSGRAPHS . . . . . . . . . . . . . . . . .  169.00 
C COMPILER . . . . . . . . . . . . . . . . . . . .  175.00 
SSS FORTRAN IV . . . . . . . . . . . . . . . . 218.75 
SUPER M LIST . . . . . . . . . . . . . . . . . . . .  65.00 
TERM I . . . . . . . . . . . . . . . . . . . . . . . . .  131.00 
TERM II . . . . . . . . . . . . . . . . . . . . . . . .  150.00 
TEXT FORMATTING . . . . . . . . . . . . . .  75.00 
UTILITIES I . UTILITIES II . . . . . . . . .  52.50 

EACLE 
MONEY DECISIONS ............ $119.00 

FORCE II 
MATH* . . . . . . . . . . . . . . . . . . . . . . . .  $99.00 

FOX & CiELLER 
dUTIL . . . . . . . . . . . . . . . . . . . . . . . . . .  $68.00 
OUICKSCREEN FOR dBASE II . . . . .  129.00 
OUICKCODE FOR dBASE II . . . . . . .  249.00 

INTECRAL DATA SYSTEMS 
IDS MICROPRISM 480 PRINTER. $599.00 
IDS PRISM 132 PRINTER . . . . . . .  1199.00 
IDS PRISM 80 PRINTER . . . . . . . . . .  879.00 

INTERACTIVE STRUCTURES 
PKASSO . • . . . . . . . . . . . . . . . . . . . . .  145.00 

INNOVATIVE SOFTWARE, INC. 
TIM Ill . . . . . . . . . . . . . . . . . . . . . . . .  $369.00 
GRAPHMAGIC . . . . . . . . . . . . . . . . . . .  69.00 
MATHEMAGIC . . . . . . . . . . . . . . . . . . .  79.00 

INFORMATION UNLIMITED SYSTEMS 
EASYFILER . . . . . . . . . . . . . . . . . . . .  $349.00 
EASYSPELLER . . . . . . . . . . . . . . . . . .  159.00 
EASYWRITER II . . . . . . . . . . . . . . . . .  279.00 

MAX ELL 
FD-1 Or FH·1·32 8" SINGLE SIDED • • • •  $41.50 
FD·2 8" DOUBLE SIDED • • • • • • • • • • • • • • •  48.95 
MD·1 Or MH-1 5%" SINGLE SIDED • • • •  31.25 
MD-2 Or MH-2 5%" DOUBLE SIDED • • •  47.10 

SORENTO VALLEY ASSOCIATES 
8" FLOPPY SYSTEM 11 MEGl . .  $1995.00 
8" FLOPPY SYSTEM 12 MEGl . . . .  2599.00 
10 MEG WINC. FOR APPLE . . . . .  3399.00 
128K RAM BOARD . . . . . . . . . . . . . .  649.00 
192K RAM BOARD . . . . . . . . . . . . . .  845.00 
256K RAM BOARD . . . . . . . . . . . . . .  949.00 

T /MAKER COMPANY 
T I MAKER Ill . . . . . . . . . . . . . • . . . .  $249.00 

VIDEX 
ENHANCER II . . . . . . . . . . . . . . . . . $119.00 
VIDEX KEYBOARD ENHANCER . . .  105.00 
VIDEX VIDEOTERM FOR APPLE II. 299.00 

VISICORP 
DESKTOP PLAN APPLE II . . . . . . .  $184.00 
DESKTOP PLAN IBM . . . . . . . . . . . .  228.00 
VISICALC . . . . . . . . . . . . . . . . . . . . . . .  184.00 
VISICALC ADVANCED VERSION . .  339.00 
VISICALC BUSINESS FORECASTING 89.00 
VISIDEX . . . . . . . . . . . . . . . . . . . . . . .  184.00 
VISIFILE APPLE II . . . . . . . . . . . . . . .  184.00 
VISIFILE IBM . . . . . . . . . . . . . . . . . . .  228.00 
VISILINK . . . . . . . . . . . . . . . . . . . . . . .  184.00 
VISIPACK . . . . . . . . . . . . . . . . . . . . . .  619.00 
VISIPLOT FOR APPLE . .. . . . . . . . .  159.00 
VISISCHEDULE . . . . . . . . . . . . . . . . .  228.00 
VISITERM . . . . . . . . . . . . . . . . . . . . . . .  80.00 
VISITREND/VISIPLOT . . . . . . . . . . .  228.00 



we want vou to know ... 
MICROHOUSE, fJecause we don't just answer phones, we 
answer questions. 
we want you to know ... 
MICROHOUSE continues to feature great prices and quality 
softwares and hardware. 
we want you to know ... 
MICROHOUSE introduces new products: 
THE ANSWER NORTH AMERICAN BUSINESS SYSTEMS, INC. 
Now you can truly have Information at the touch of a button from the world's first self· 
teaching database system. THE ANSWER uses "electronic cards" or computerized ver
sions of Index cards. These cards hold all your pertinent Information In the sequence 
you want lt. With THE ANSWER's report generation feature, you can also do mailings, 
business reports, math, and high level searching. 
LIST PRICE: $295.00 MICROHOUSE PRICE $249.00 
FAST CRAPHS INNOVATIVE SOFTWARE 
FAST GRAPHS Is a complete graphics and plotting program designed for the IBM-PC 
with a color or high resolution black and white monitor. completely menu driven, FAST 
GRAPHS automatically scales axes, titles, and creates graph legends; using manual 
data Input or direct data Input from Vlslcalc, or most other spread sheet and database 
programs. Special draw mode with painting and erasing feature allows you to creatively 
edit your graphs and charts. 

· 

List Price: $295.00 

CALSTAR 

MICROHOUSE PRICE: $189.00 

CALIFORNIA COMPUTER SYSTEMS, INC. 
CALSTAR Is a brand new, expandable, single board computer system which Is Ideally 
suited to business applications. It combines high priced benefits at a cost any business 
can afford. Calstar offers 2·8" double sided-double density disc drives <2 meg capacltvll. 
Software Included In every CALSTAR: CP/M, PERFECT WRITER, PERFECT SPELLER, PERFECT 
CALC, and PERFECT FILER. CALL MICROHOUSE FOR DETAILS! 
List Price: $2995.00 MICROHOUSE PRICE: $2695.00 

PRINTMASTER F·1 0 C. ITOH 
The PRINTMASTER Is built on an aluminum base and uses high quality metal parts for 
reliability and dependability. It streams along at 55 LOcps !letter quality characters per 
secondl with all the qualities of a STARWRITER. MICROHOUSE IS an authorized C. ITOH re
pair center. 

MICROHOUSE PRICE: $1749.00 

we want you to know ... 
MICROHOUSE has a 24 hour computerized order system 
called MICROLINE which enables you to access specific pro
duct information and place an order if you wish. MICROLINE 
can be reached at 1-215-868-1203. 
P.O. BOX499/1444 LINDEN ST., DEPT. 201 .. BETHLEHEM, PA 18016 
IBM IS A REGISTERED TRADEMARK DF INTERNATIONAL BUSINESS MACHINES. CP/M IS A REGISTERED TRADEMARK OF DIGITAL RE· 
SEARCH, INC., APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS, INC., PERFECT WRITER, PERFECT SPELLER, PERFECT CALC 
ARE TRADEMARKS OF PERFECT SOFTWARE, INC. THE ANSWER IS A TRADEMARK OF NORTH AMERICAN BUSINESS SYSTEMS. FAST 
GRAPH IS A TRADEMARK OF INNOVATIVE SOFTWARE MARKETING, INC. CROSSTALK IS A TRADEMARK OF MICROSTUFF. INFOSTAR IS A 
TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS AND AVAILIBILITY SUBJECT TO CHANGE WITHOUT NOTICE. NOT All PROGRAMS 
AVAILABLE IN All FORMATS. PLEASE CAll FOR ADDITIONAL PRODUCT INFORMATION. DEALER INQUIRIES WELCOME. 

WE WANT YOU TO KNOW ... 

MICROHOUSE 
Circle 282 on Inquiry card. Your Micro-computer People 



Misleading Advertising 

I read with great interest an advertise
ment for the AMI II + + Computer, 
manufactured by Apollo Computer Com
pany of Taiwan and distributed by Orien
tal Investments Limited of Switzerland 
(November 1982 BYTE, page 332).  The 
computer is advertised as being "Apple II 
Plus Compatible" and appears nearly 
identical in its physical characteristics to 
the Apple II. The terms of sale for the 
computer, which is offered at an enor
mous price reduction over the usual dis
counted cost of an Apple II, require pre
payment by money order or by certified 
check. 

Because of recent articles concerning 
the potential infringement of copyrights 
owned by Apple, I contacted the U.S.  
Customs Service in Washington [ (202) 
566-5765] to inquire on the legality of im
porting the AMI II + + .  I was told that all 
Apple II "look-alikes," specifically includ
ing those manufactured by Apollo Com
pany, will be seized by Customs upon im
port. 

In my opinion your magazine has done 
a great disservice to your readers in carry
ing the ad for the AMI II + +  Computer. I 
hope that not many of your readers have 
responded to this alluring ad and sent 
in their prepayments only to have their 
purchased equipment impounded at the 
border. 

Richard L. Merriam 
7 Thoreau Rd. 
Lexington, MA 02173 

As is true of most publications, BYTE 
periodically receives complaints from one 
advertiser (or individual) about the activi
ties of another advertiser. As is also true 
of all magazines, it is quite impossible for 
us to act as judge and jury and arbitrate 
commercial disputes between advertisers. 
In addition to other problems, the cost of 
the technical and legal expertise that we 
would have to hire would put our maga
zine out of the price range of most of our 
readers and advertisers alike. 

Is there nothing, then, that a magazine 
like BYTE can or should do? Of course 
there is. Every advertisement from a new 
advertiser is reviewed both by an editor 
and a publisher in an attempt to spot 
problems and potential reader rip-offs 
before they occur. While this is not fool
proof, we are pleased that we have headed 
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off several problems before they found 
their way into print. 

The other step we can take is to adhere 
rigorously to the rulings of government 
tribunals or agencies, who, after all, are 
the appropriate ones to respond to dis
putes between advertisers. Unfortunately, 
unless the prevailing advertiser or the 
tribunal itself thinks to inform us of a rul
ing, there is no automatic way we receive 
this information. Thus, it was somewhat 
fortuitous that we received a copy of a 
Customs Department Newsletter men
tioning the importation ban against some 
Apple II "look-alikes. "  As soon as we 
received that notice, the ad in question 
was removed from all issues not yet 
printed . . . .  Gordon R. Williamson 

Language Flexibility 

Jerry Poumelle's exposure of the high 
priests of computer software is long over
due (see "User's Column," October 1982 
BYTE, page 254). 

Since the microcomputer revolution 
began, these high priests have stood by 
their "cure-all" languages and have had a 
put-down attitude toward us poor slobs 
using "nonstructured" code (anything 
with a GOTO statement). Fact is, it's 
easier to defend a familiar language than 
to tread on unfamiliar territory by trying 
to learn another. 

Let's get with it, gang! Every language 
on the market has its share of strengths 
and weaknesses. Just as a wood craftsman 
requires a variety of special tools to do the 
job right, the professional programmer 
needs to · understand which software 
"tools" are available to get the job done. 
There is no "best" programming language, 
but given any particular problem, there 
are several languages that will do the job 
quite well. 

The software engineer needs to be able 
to select which language is suitable for the 
task at hand. That might involve breaking 
down a project into modules written in 
BASIC, FORTRAN, COBOL, and assem
bly language to capitalize on the strong 
points of each language. I admire Digital 
Research, Microsoft, and others for tak
ing steps in this direction to allow the pro
grammer to "link" modules written in dif
ferent languages into a single program. 

The hardware side of the computer rev
olution is leaps and bounds ahead of, and 
being held back by, the software develop-

ment side. It's high time that we move 
software development from the mystical 
black art of the '60s into the rapidly 
changing environment of the '80s. The 
high priest stuck holding onto ALGOL/ 
Pascal/FORTRAN/whatever as the cure
all language will be much like the elec
trical engineer of the '50s left holding a 
vacuum tube. 

Robert 5. Walden, President 
XL Computer Products 
POB 805 
Mesa, AZ 85202 

Almost a Tinkerer's Dream 

I just had to write and compliment you 
on the November 1982 BYTE. I am an 
electrical engineer and a hardware hacker 
from way back, and I was about ready to 
let my subscription to BYTE lapse. While 
hardware hackers are a dying breed, I had 
begun to think that we were entirely for
gotten. I realize that there aren't many 
left, but there are probably more of us 
than there are disabled microcomputer 
users (see the September 1982 BYTE on 
"Computers and the Disabled") or artist 
microcomputer users (July 1982 BYTE, 
"Computers in the Arts and Sciences") or 
even microcomputer users that program 
in Logo (August 1982 BYTE, :'Logo"). 
While these are probably worthy causes 
to devote an issue of BYTE to, it seemed 
that the tinkerers were entirely left out. 
And then came the November 1982 issue. 
While not quite a tinkerer's dream, it is in 
the general direction of one. Steve 
Garcia's "Build the Circuit Cellar MPX-16 
Computer System, Part 2" (page 78), Phil 
Lemmons's informative article "Victor 
Victorious: The Victor 9000 Computer" 
(page 216), a vector-graphics construction 
article (Billy Garrett's "Microvec: The 
Other Type of Video Display, "  page 508), 
and even Phil Lemmons's "An Interview 
with Chuck Peddle" (page 256) were all 
interesting. No long, boring articles about 
why this DBMS (database management 
system) is better than that (for a home 
computer?), no articles on a language that 
needs five full-time programmers and a 
mainframe computer to maintain it, and 
no one telling me to rush right out and 
plunk down $4000 for the latest do-every
thing-but-change-the-baby gizmo. 

While I am not advising that you 
change the editorial direction of BYTE, I 
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T he Facit 45 10 Low Cost SO-column 
Serial Mattix Printer is a thoroughbred 
micro printer. Engineered for quality 
and professional computer outputs . 

Facit 4510 fully configured features most printer 
options as standard. State-of-the-art micro-pro
cessor concept and a 2K-work buffer accepts print
ing data as fast as your computer can send it. 
Versatility comes frpm industry compatible inter
faces - both parallel and serial RS-2 3 2 -C. 

Block graphics and pin graphics secure 
optimum system performance and give complete 
printing freedom. 

Emphasizing multifont and high resolution 
capabilities including 8 national character sets as 
standard. 

, Pan fold tractor feed, single sheet and 
telex roll with friction feed completes your 
thoroughbred mioro pFinter. The Facit 4510.  

FAC IT 
[Q)�ut�J�CgJ�f&�JL, 
2J5 Main Dunstable Road P.O. Box 828 Nashua, NH 03061. 
Phone: (603) 883-4157. 

Europe: S-10545 Stockholm, Sweden Phone: (8) 13860 00. 
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am glad to see some articles of interest to 
people other than full-time data process
ing managers or game addicts. And 
besides, the November issue did not have 
one mention (that I could find) that "the 
uses of a computer are limited only by 
your imagination." If I ever see that trite, 
overworked, meaningless phrase in print 
again, I think that I will go into a 
homicidal rage. 

Oh yes, tell Jerry Pournelle that I enjoy 
his "User's Column. "  And his books are 
okay, too. 

Stuart Ball 
1101 Dover St. NE 
Cedar Rapids, lA 52402 

For the Record 

In the November 1982 BYTE, an er
roneous reference was made in Peter 
S0rensen's article "Tronic Imagery" (page 
48). 

On page 56 (in the paragraph continu
ing from page 55), Michael Fremer, music 
and sound design supervisor for Iron, 
was referred to as the sound effects 
creator. 

As the actual sound effects creator for 
Iron, I would like this point clarified. 

Frank Serafine 
Serafine FX 
1861 South Bundy Dr. 
West Los Angeles, CA 90025 

What Did He Say? 

BYTE magazine is used by a cross
section of people representing many dif
ferent levels of involvement with the ap
plications of computers. To serve and to 
maintain its readership, the magazine 
offers access to knowledge and access to 
tools. 

While access to knowledge is also 
catered to by the book market, access to 
tools is provided alm.ost exclusively by 
periodical publications of this type, some 
with self-serving and others with public
serving interests. In this context, the word 
tool can be taken in its global meaning of 
"what is instrumental in the realization of 
something." 

The more useful BYTE magazine be
comes at providing both types of access, 
the more likely it is to become itself a tool 
and be used as such by its readers. Of all 
needs pr.esented to the editors of the 
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magazine by the readers, the key demand 
will always be for more usefulness, hence 
for more useful access. End of loop. 

The editor's job: define "access." 
The reader's job: define "useful." 
I am right now working on my own list 

of wishes. Readers, to your pens ! 

Laurent Dube 
Green Island 
POB 3670 
Prince Rupert, British Columbia 
Canada V8J 3W8 

The Myth 
of Computer Literacy 

Yes, computer literacy is really a myth. 
There is no such thing. Many articles have 
been written decrying the lack of com
puter literacy in our society. Thousands 
of books and junior college courses have 
been devoted to this subject, but it really 
doesn't exist. Why not? Because com
puters are not literate . In fact, computer 
operators need not be literate either (al
though knowing how to read is advan
tageous). 

Like telephones, computers are ma
chines and are quite easy to operate. You 
just turn them on and follow the instruc
tions as they appear on the screen. You 
don't hear about telephone literacy. Com
puters are the same thing. No problem. 

· A properly functioning computer with 
user-friendly software is a pleasure . 
Where we get into trouble is when we 
have software or hardware that malfunc
tions. Just like the early telephones, which 
had a lot of hardware and software prob
lems, computers (still in their evolution
ary infancy) have often given us interest
ing moments. As time goes on, this will 
straighten out and become a rare annoy
ance, as is now the case with the tele
phone. 

So why all the baloney about computer 
literacy? It is due to the desire of our news 
and education industries to increase their 
power. The news media tell us we are 
dumb, stupid, and will fall behind or 
lose a job if we are computer illiterate. 
This makes many people nervous and 
they buy more books, papers, and maga
zines in an effort to catch up. Educational 
institutions, suffering from the exit of all 
those baby-boom people, need more 
bodies to maintain income and justify 
their share of tax revenues. 

Certainly we need programmers and 
systems analysts who must be well 

trained in computer technology, just as all 
telephone repairmen arid installers must 
be trained for their trade. But "for the rest 
of us consumers, all we do is turn the 
computer on and use it, just like the tele
phone, and that requires very little "liter
acy." 

What we really need is to be digital
watch literate. I have a 45-function, $29 
wrist watch with 4 buttons and I cannot 
make it stop beeping. 

E. J. Neiburger DDS 
Dental Computer Newsletter 
1000 North Ave. 
Waukegan, IL 60085 

An Ounce 
of Preventive Maintenance 

We second Mr. Brady's motion (No
vember 1982 BYTE, "Letters," page 19) re
questing more BYTE articles concerning 
maintenance and repair. 

Computers may sometimes be astonish
ing in their capabilities but they're still 
machines, and machines break-some 
more frequently than others and some 
more mysteriously. 

Of course, thorough and regular main
tenance can help cut down on the number 
of breakdowns, but when the machine 
does go on the blink there's no reason why 
it can't be up and running quickly. To en
sure a minimum of downtime, every com
puter owner should establish a relation
ship with a reliable and efficient mainte
nance organization before any repairs are 
needed. 

In the world of microcomputers, the 
most likely and most reliable source of 
service is the computer distributor or 
dealer. In short, the person you buy it 
from. It is naive to expect prompt service 
from hardware makers. They are in the 
business of manufacturing, not servicing, 
microcomputers. 

So it behooves the microcomputer 
buyer to compare service capabilities as 
well as prices when shopping for a system. 
In fact, service should be a more crucial 
factor than price in the decision . because 
the few dollars saved by buying from a 
mail-order house with no maintenance 
service will cost you dearly as time goes 
by and equipment fails. 

In order to evaluate the maintenance 
capabilities of computer dealers and to 
make sure you'll get prompt service if and 
when you need it, make sure they meet 
the following criteria. 



IF MetaCard DOESN'T IMPROVE 
YOUR WORKING CONDITIONS 

WE'LL GIVE YOU YOUR MONEY BACK. 
It's almost three in the morning. 

You knew just one more line of code 
and your program would be finished. 
That was seven hours ago. It's hard 
work developing good software. Writing 
it on the Apple II is no exception. 
Although we can't promise to get you 
to bed by eleven o'clock, we can make 
your job a lot easier. 

When we developed MetaCard, a 
co-processor system for the Apple II ,  we 
designed in 128K bytes of on-board 
memory with parity. Enough memory to 
run the most powerful development tools 
available. We included memory expansion 
capabilities beyond 128K. 

And we made sure it could run all three 
operating systems for the IBM PC. MetaCard 
does more than make your job easier, it opens 
up new development areas. If you want to create 
or run more powerful applications software for 
the Apple, or for the IBM PC or other 
8086/88-based systems, you should have a 
MetaCard in your Apple. MetaCard supports the 
most popular development languages available 
for MS-DOS, CP/M-86 and UCSD p-System 
Version IV Languages like Pascal, C, COBOL, 

Satisfaction Guaranteed 't��fi����::;:::-. We know you'll still work through the night. 
But if MetaCard doesn't improve your 

working conditions, return it within 
30 days, and we'll send your money 
back. No questions asked. 

FORTRAN, BASIC and almost all others operate 
at peak performance. MetaCard enables you to 
continue to use most of the popular peripherals 
for your Apple II ,  plus all of your existing 
software. And with many best selling 
applications for the IBM PC available soon, you 
can use your Apple in new and developing areas. 

MetaCard uses the Intel 8088 processor and 
operates at a full 5 Mhz. And MetaCard's 
real-time clock, external power supply, parity 
checking RAM, and power-up ROM diagnostics 
give you the features and reliability you demand. 

MetaCard, complete with 
documentation, MS-DOS and UCSD 

p-System (CP/M-86 optional) and power 
supply, is available in both 64 and 128K 

configurations, priced at $980 and $1,150 
respectively. The MetaCard System Operating 

Manual is available for only $25. 
For more information write us today, 

Metamorphic Systems, Inc., 8950 Villa La 
Jolla Drive, Suite 1200, La jolla, CA 92037. 
Or call us today to order yours at 

800/228-8088 
In California call 619/457-3870. 
Metacard is a trademark of Metamorphic Systems, Inc., Apple - Apple 
Computer Inc., lnte\ 8088 - Intel Corporation, CP IM-86- Digital Reswch 
Corporation, MS-DOS - Microsoft, UCSD p-System- Uniwsity of California, 
IBM PC- IBM. 
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Proximity : Common sense tells you 
that you'll get better service from a com
pany close by than one far away . Also 
keep in mind that shipping charges are 
usually the responsibility of the customer. 

Longevity : We've been living in the age 
of computers long enough that you 
needn't deal with a company that doesn't 
have a substantial track record. (For in
stance, Tristar has been in business over 
10 years. )  Unless there's something very 
special about the company, don't deal 

with a brand-new business. The computer 
industry has seen too many casualties, 
and one thing you want is a company that 
will be around tomorrow. 

Legitimacy : It's easy to get into the 
computer business today . Deal with a real 
business, not an answering service. Ask 
for references.  

. 

Adequate stock of replacement parts : 
Ask if the company has an inventory of 
replacement parts. Having the necessary 
parts on hand can mean the difference be-

Excellence Acknowledged. 
' - -

i/1 t..l l 
-�- . ......... -·-

Some people demand the best. 
Superior quality at superior value identifies 

the "best" products, and the best in Apple 11"'
compatible drives is the Micro-Sci line of 51,i " 
floppy disk drives and subsystems. 

Business people needing storage, reliability 
and fast access have been impressed with 
Micro-Sci's A40 system since we introduced it 
back in 1979. For a lower list price than the 
Apple Disk ll'"'s, the A40 offers 20Kb more 
capacity, faster access time and greater 
data reliability. 

The Micro-Sci A70 drive combines quick 
access and high reliability with a fuii 286Kb 
storage capability. 

The newest member 
of Micro-Sci's Apple 11-
compatible family, the A2, is a 
direct replacement for the Disk II, 

featuring total compatibil ity at a lower cost. Better 
still, you can mix our A2 drive and controller with 
their drive and controller for complete freedom of 
interchangeability. 

And Micro-Sci's controller includes operating 
features like jumper-selectable 3.2 and 3.3 DOS. 

Give yourself the privilege. 
Micro-Sci delivers the most in quality, 

reliability and performance. So when you 
consider additional drives or a disk subsystem 
for your Apple II, indulge yourself in the Micro
Sci alternative. 

See our complete product line today at 
a dealer near you. 

(SPECIAL NOTE TO APP�E Ill'" 
-USERS: Micro-Sci also offers a full 
range of Apple Ill-compatible 
drives. Ask your local dealer 
for details.) 

MICRO-SCI 
Micro-Sci is a Division of Standun Controls, Inc. 

2158 SOUTH HATHAWAY STREET · SANTA ANA. CALIFORNIA 92705 • 714/662-2801 · TELEX: 910-346-6739 
tnternationot Deater Inquiries. . .  IMC International Markets Corp. Telephone: 714n30-0963 · Telex: 277782-R08Y UR 

• Apple, Apple II, Apple Ill ond Disk 11 ore registered trademarks of Apple Computer, Inc. 
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tween hours and weeks of downtime . 
. Tools and· space for in-house repair : In 

order to provide good maintenance, ade
quate money must be allotted for a repair 
shop and sophisticated tools. Make sure 
that your dealer has done so. 

Trained people : Any reputable manu
facturer runs training sessions to teach 
people how to repair the.ir equipment. 
Make sure one of your dealer's employees 
has gone to that school. 

Computer d9wntime means money and 
inconvenience and sometimes even hard
ship for anyone whose computer opera
tions are essential. For those reasons, all 
computer owners should be well versed in 
their equipment's proper care and feeding 
and should have a top-notch maintenance 
organization on call to fix things if they 
start going bad. 

Pete Morley 
Tristar Data Systems 
Cherry Hill Industrial Center 
2 Keystone Ave. 
Cherry Hill, NJ 08003 

VIctor Club 

Phil Lemmons's article "Vic;tor Vic
torious: The Victor 9000 Computer" 
(November 1982 BYTE, page 216) was in
deed impressive. 

The Andrews Group is heavily in
volved in the development end of 
CAD/CAM (computer-aided design/ 
computer-aided management) software 
for the Victor 9000 coupled with Houston 
Ins�rument plotters and digitizers. 

Over the last six months of develop
ment work we have had tremendous sup
port from the Victor Software Group in 
Chicago_ We feel at this point, however, 
there should be some central point for in
formation exchange for the Victor. 

To this end we have set up the Victor 
User's Club and for the present time we 
will use the offices of the Andrews Group 
and its facilities . 

The club will be for the free exchange of 
information and will publish a monthly 
newsletter . pertaining to new develop
ments and software ideas. The yearly fee 
is $35, which will cover publishing and 
mailing expenses. 

Mark W. Andrews 
The Andrews Group 
310 SW 2nd St. 
Fort Lauderdale, FL 33312 

Circ le  484 for dealers. 
Circle 485 for end u sers_ --+ 
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The Real Bottleneck 

I take exception to a term which I fear is 
becoming widely accepted. I have recently 
seen it in BYTE and other publications. 
This term is Von Neumann bottleneck. 

The term is used because the concept of 
the stored program computer as we know 
it today is largely due to the work of John 
Von Neumann (1903-1957) in the early 
'40s and because in this concept instruc
tions are fetched and executed in a strictly 
linear fashion. 

I disagree with the popular use of the 
phrase for several reasons. First, in his in
novative work this genius broke the bot
tleneck of the day, which was the com
mon narrowmindedness that thought of 
computers in terms of single-use or hard
to-modify dedicated systems. 

Second, the term contains the pejora
tive connotation that if it were not for 
Von Neumann this bottleneck would not 
exist today. It  certainly would because it 
is related to hardware technology more 
than to anything else. 

Third, if Von Neumann had lived 
longer, the state of computer theory 

would most likely be far more advanced 
than it is . Doubtless his theoretical con
tributions would have gone well beyond 
the advances in hardware that we have 
seen over the years, particularly in regard 
to the capability of true multi- and 
parallel-processing. So if there is a Von 
Neumann bottleneck, it is in the loss that 
the world of mathematics and computers 
suffered in his early death. 

The contributions Von Neumann made 
to mathematics are well known, from the 
founding of the theory of games, with its 
wide-reaching applications in areas like 
weather research and economics, to his 
work in set theory and theoretical physics 
and his work in the logical design of elec
tronic computers and a general theory of 
automata. These contributions, along 
with the many anecdotes still told today 
about the intellectual powers of the man, 
attest to his true genius in many areas of 
mathematics and computing theory. I 
strongly protest the use of the term I have 
been discussing--;-it is a manifest injustice 
to connect the name Von Neumann with 
this pseudo-problem. 

In a constructive vein, may I make two 

suggestions. First, that this phenomenon 
be more aptly named. Terms like unipro
cessing bottleneck, linear-processng bot
tleneck or sequential-processing bot
tleneck come to mind, but I will not 
presume to coin the definitive phrase here. 

Second, may I suggest the following 
definition of the term Von Neumann bot
tleneck: the fact that more than 95 percent 
of all people have less than 5 percent of 
the ability of John Von Neumann. 

Philip Mahler 
Instructor of Mathematics 
Middlesex Community College 
Springs Rd. 
Bedford, MA 01730 

The Meaning of Oppression 

Just to set the record straight: I am the 
source of the "RESIST THE DRAFT' mes
sage that Dr. Kallend discovered assem
bled into Apple Logo (see the December 
1982 BYTE "Letters" column, page 18) . 
Neither Apple Computer Inc. (which dis-

Tile. Most Promising Duet 
· For An Orcltestra. 

Our cluet is perfect for a single user system. 
fte ·same duet performs even IJetter in a . multi-user orcltestra. 

MCM * 0: 
S· lOO Single Board 

• Single 

•an'i.m1ablle master 
or slave selection • 
• Redundant pro· 
cessor manipulation 
• 4N\Hz: ZBOA or 
6MHz: ZBOB CPU • �:-::�:��-;����) 64K RAM and 2K EPROM with monitor 
• 2 serial ,  2 paral lel , 4 timer 
ports • Bi-directional inter· 
processo� channel • Dual 
mode serial ports interface 
Multi-layer PCB construction. 

$495. Circle 228 on Inquiry card. 

DCM * 80: S· l  00 Disk Controller 
Module • 8" and/or  51/4 "  floppy disk 

controller • SASI (ANSI , SCSI) hard disk 
host adapter • Single and double density, 

single and double side • Software 
implementation on CP/M' 

2.2 and TurboDOS� 
0 TM of Digital Reaearch, Inc, 

0 TM of Software 2000, Inc. 

$345. 
• 

---- - - -- -- --- -

JC SYSTEMS 
1 075 Hiawatha Ct. 
Fremont, CA 94538 
(4 15) 657·4215  



Videoterm Utilities Disc includes: 
•Graphics Template System 
• Font Editor 
• Mid-Res Graphics 
• Applesoft Read Screen Utility 
•Top & Bottom Scrolling 

----- • Pascal Vidpatch 

Video term 
Character Set 
EPROMs 
•French 
•German 
• Inverse 

Suggested price $37.DD 

Dvorak EPROM lEnhancer]-$29.00 
Lower Case Chip [Rev 7 & up]-$29.00 

The Soft Video Switch is an automatic ver
sion of the popular Switchplate . It knows 
whether it should display 40 or 80 columns 
or Apple graphics. It does the tedious work 
of switching video-out signals so you don 't 
have to . The Soft Video Switch can be con
trolled by software. May be used with any 
Videoterm with Firmware 2 . 0  or greater. 
The single wire shift mod is also supported. 

Package price is $35 .00. 

ENHANCER ][  

The Enhancer ] [  features a typeahead buf
fer. Your keyboard has upper and lower 
case, and will auto repeat any key held 
down . A single keystroke can become a 
word or an entire sentence. Controlled by a 
powerful microprocessor, Enhancer ] [  
allows you to re-map your keyboard o r  add 
specialized features. Changing a chip 
creates a totally different keyboard. 
Enhancer ][ Utilities Disc included. 

Suggested retail price $1 49.00. 
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tributes the product) nor Logo Computer 
Systems (which manufactures it) knew of 
its inclusion. 

Dr. Kallend sees "an early start on 
1984" in the dissemination of the message 
(which he regards as subversive) "into so 
many of our schools."  This view is aston
ishingly upside down. In the nightmare 
world of George Orwell's novel 1984, the 
expression of "subversive" ideas was all 
but wiped out; thus was obedience to 
government authority assured. It's hard to 
imagine a clearer antithesis to the type of 
oppression depicted in 1984 than en
couraging defiance of the draft, in schools 
and elsewhere. Dr. Kallend seems to be 
telling us that resistance is oppression. 

Gary L. Drescher 
N£43-743 
Massachusetts Institute of Technology 
Cambridge, MA 02139 

A Language Is Born 

November 1982 saw continued discus
sion of the QWERTY versus Dvorak key
boards in the "Letters" section of BYTE 
(page 16). I am a touch-typist, and al
though I did not relish the prospect of 
learning to type all over again, the bene
fits from Dvorak's "simpler keyboard" in
trigued me. 

As with many microcomputers, the key
board on my Osborne is not redefinable. 
This meant that I couldn't implement 
Dvorak's layout without first replacing 
my ROM. However, I found a solution: 
rather than redefining the keyboard into 
Dvorak's structure, I chose to redefine the 
alphabet. If the word to be typed is 
"letter" I mentally encode it and type the 
"Dvorak-English" word "pokkdo." "Dear 
Sir" becomes "Hdao :so" and "Having a 
wonderful time." equates to the seemingly 
nonsensical "Ja.gly a ,slhdotfp kgmdq. "  

I find that I have sufficient time to think 
of (or read) what I wish to type, convert 
its spelling into Dvorak-English, and still 
retain the speed of a true Dvorak key
board. The one problem, that other peo
ple cannot read my text until it is 
decrypted, does not significantly subtract 
from the value I have gained. However, it 
is my intention to seek the removal of 
even this irritation. Dvorak-English as a 
second language, perhaps taught along
side French and Spanish in public schools, 
would do the trick. 

Chris Rudek 
5975 Newman Court, #4 
Sacramento, CA 95819 

Warranty Pirates 

I thoroughly enjoy Jerry Pournelle's ar
ticles and find them informative and 
entertaining. However, I would like to 
_take a good-natured poke at one of his 
commentaries in the November 1982 
BYTE "User's Column" (page 394) regard
ing the warranty and license information 
included with the Soft-Link evaluation 
copy of Colortrol that Mr. Pournelle con
sidered reviewing. 

If Mr. Pournelle will reread the warran
ty and license information that he signed 
when he began running CP iM on his sys
tem, he will find that Soft-Link, as many 
other software vendors have done, has 
merely used wording similar to that used 
by Digital Research. These vendors ap
parently feel there's no point in arguing 
with success. Digital Research has a suc
cessful software package, has not been 
sued out of business, and has successfully 
sued against pirates, while other software 
companies have difficulty coming up with 
anything else as simple and as protective. 
In other words, most software houses 
have "pirated" Digital Research's warran
ty and license format, probably for good 
reason, and Soft-Link shouldn't be taken 
to task for doing the same. 

Actually, most software houses are 
willing to be less restrictive in practice, 
but with suits being brought for almost 
any reason, valid and otherwise, and with 
such suits being expensive to defend, with 
little or no compensation for the winning 
defense, software houses will probably 
continue to use similar wording in war
ranties and licenses, if for no other.reason 
than to avoid attorney fees rather than re
sponsibility. 

R. David Otten, Owner/President 
Signature Software Systems Inc. 
5602 Stouder Place NW 
Pickerington, OH 43147 • 

BYTE's Bugs 

MARC This Correction 

In the textbox on the MARC operating 
system that accompanied Christopher 0. 
Kern's article "Microshell and Unica : 
Unix-Style Enhancements for CP/M," an 
incorrect telephone number was listed for 
Vortex Technology. (See the December 
1982 BYTE, page 206 . )  The correct num
ber is (213) 645-7200. •  



BOXED IN lrHE CORNER BY YOUR SMALl. BUSINESS COMPUTER? 

The trouble with many of tocjay's better known 
small business computers is they box you into a single 
user system. So after your big initial investment you 
still have a single user system. You always will. 

Now there's the Ze!lS 4 from OSM Computers. The 
Ze¢ 4 is the first multi-user, multi-processor micro at 
single user prices. The Ze!lS 4 is less than one cubic foot 
and weighs 24.6 pounds. 

Yet its like four separate, powerful small business 
computers in one. It allows up to four users to share 
a common data base or work i11dependently. Each has 
his own CPU, 64K of RAM and 1/0 ports. That means 
greater operator independence, more processor power 
and greater reliability. 

You needn't worry about running out of storage 
capacity either. The Ze!lS 4 comes with a built-in hard 
disk, so users share up to 19MB of storage, about twice as 
much as most other multi-user systems. 

You'll enjoy maximum flexibility in software appli
cations too, because Ze!lS 4's MUSE operating system 
runs programs compatible with CP/M. Plus MUSE 
provides extensive file management functions typically 
found only on mini computers. 

Here's another big advantage: The Ze11s 4 is 

designed for low maintenance, low down-time. Its four 
modules snap in and out with a few minutes work 
So if repairs are ever needed, modules are simply 
replaced through OSM's limited warranty program. 

Maybe the best thing is that you can buy the 
powerful and expandable Ze!lS 4 for $4,595 ($6,595 fully 
configured for four users). 

· · 

The Ze!lS 4 from OSM, the latest in a family of 
powerful, multi-user small business computers. It's the 
little box that lets you grow without boxing you in. 

To find out more, 
call (800) 538-5120 
or ( 415) 961-8680 in 
California or write to 
OSM Computer Cor
poration, 665 Clyde 
Avenue, Mountain 
View, CA 94043. 

osm 

""''. 

Computers. Your power to expand. 
CP/M is a registered trademark of Digital Research, Inc. 
Ze,s 4 and MUSE are trademarks of OSM Computer Corporation. 
© 1983 OSM Computers. 

Circle 329 on Inquiry card. 



ARE 1011 STILL LETTI 
R PRINTER 

TIE UP 10UR COMPUTER? 
While your printer is runn ing ,  your 
computer is tied u p. You can 't use 
it for processing ,  computi ng, data 
entry. Noth ing .  All you can do is 
twiddle your  thumbs until the 
program is f in ished. 

Pretty rid iculous. 

MICROBUFFER.ALLOWS YOU 
TO PRINT AND PROCESS 

SIMULTANEOUSLY. 

You just dump your pri nt ing data 
d i rectly to M icrobuffer, whoosh ! ,  
and continue processi ng. 
No wait ing .  

Microbuffer accepts data as fast 
as your  computer can send it. 
It  stores the data i n  its own 
memory buffer then takes control 
of the printer. 

It's that easy. 

THERE IS A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 

COMBINATION. 

Whatever your  system,  there is a 
specif ic M icrobuffer designed to 
accommodate it .  

FOR APPLE I I  COMPUTERS, 
M i rcobuffer I I  features on-board 
f i rmware for text formatting  and 
advanced graphics dump routi nes. 
Both serial and parllel versions 
have a power-efficient low
consumption design.  Special 
functions i nclude Basic l ist ing 
formatter, self-test, buffer zap, and 

transparent and mai ntain modes. 
The 16K model is  priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer/ E 
comes i n  two serial versions -
8K or 1 6K (upgradable to 32K) -
and two parallel versions - 1 6K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard
ware handshaking and XON-XOFF 
software handshaking at baud 
rates up to 1 9,200. Both i nterfaces 
are compatible with standard Epson 
commands, includ ing GRAFTRAX-80 
and G RAFTRAX-80 + .  Prices range 
from $159 to $279. 

ALL OTH ER COM PUTER/ PRINTER 
COM BINATIONS can be untied by 
the stand-alone Microbuffer I n- l ine.  

The serial stand-alone will 
support d i fferent input and output 
baud rates and d ifferent hand
shake protocol .  Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
- just $ 179 each. 

SIMPLE TO INSTALL. 

M icrobuffer I I  is slot-i ndependent. 
It sli ps d i rectly inside the Apple I I  
i n  any slot except zero. 

M icrobuffer/ E mounts easily 
i nside the exist ing auxi l iary slot 
d i rectly i nside the Epson pri nter. 

The stand-alone Microbuffer is  

i nstalled i n-li ne between virtually 
any computer and any printer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

So what are you wait ing for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how m uch 
freedom Microbuffer will allow, 
you'll understand why it's so si lly 
to be without one. 

PRACTICAL PERI PH ERALS, I NC.™ 31245 LA BAYA DRIVE 
WESTLAKE VI LLAGE, CA 91362 (21 3) 991 ·8200 



MICROBUFFER FREES COMPUTERS. 
Circle 350 on i nquiry card. 



Ciarcia's Circuit Cellar 

Build the ECM-103, 
an Originate/ Answer Modem 

The Texas Instruments TMS99532 component 
forms the heart of a Bell-103-compatible modem. 

Back in the August 1980 BYTE, I 
presented an article on how to build 
an originate-only modem for under 
$50 (see reference 2) .  It must have 
been the right project at the right 
time; I know that several thousand of 
you ordered the kit version. Since 
then, however, technology has ad
vanced. The degree o( functionality 
that took about a hundred com
ponents and a fair amount of con
struction complexity in 1980 can now 
be obtained with less effort and can 
offer even better performance. The 
limited originate-only design from 
2% years ago may not be adequate 
for all applications. I believe a new 
design is warranted. 

This month's project is the con
struction of a reliable and versatile 
300-bps (bit-per-second) data-com
munication device called the Circuit 
Cellar ECM-103 modem (see photo 
1). It requires no calibration or 
critical adjustments, uses · only 30 
components, and operates in both 
originate and answer modes. I think 
you'll be intrigued with its simplicity . 

Copyright © 1 983 by Steven A. Ciarcia. 
All rights reseNed. 
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Steve Ciarcia 
POB 582 

Glastonbury, CT 06033 

Let's begin with a quick review of 
modems and data-communication 
techniques. 

What Is a Modem? 
The word modem is a contraction 

of the two words modulator and de
modulator. The modem converts dig
ital signals from the computer into 
analog signals, which can be trans
mitted via a telephone line. Various 
techniques can be employed in this 
conversion. 

Modems are generally categorized 
by the speed at which they transmit 
data. The data-transmission rates are 
properly expressed in bits per second 
(bps), although you often hear the 
term baud used. Strictly speaking, 
''baud" measures the number of tran
sitions in state of the communication 
link, rather than the amount of data 
represented by these transitions. A 
single change of state may in some 
cases represent multiple data bits, and 
therefore the data rate may not equal 
the baud rate. The difference can be 
important. 

Modems are commonly divided in
to four categories, based on their 
speed of transmission. The low-speed 
modems are those operating at speeds 

from 0 to 600 bps . The medium-speed 
modems operate from 1200 to 2400 
bps. From about 3600 bps to around 
16,000 bps are a group of modems 
generally called high-speed, but still 
higher in speed are the wide-band 
modems, which work at speeds from 
19,200 bps on up. 

The higher the data rate, the 
greater the price of the modem. Most 
low-speed (300-bps) modems are 
generally under $200, while most 
1200-bps units are in the $700 to 
$1000 range . Low- and medium-speed 
modems generally use voice-grade 
telephone lines, but the higher-speed 
units require dedicated communica
tion-grade lines. And as the speed of 
data communication increases, the 
techniques required to ensure error
free reception become, by necessity, 
more sophisticated. 

How Modems Work 
The process of translating digital 

information into a form that can be 
sent through telephone lines is called 
modulation . Current practices in
clude several techniques. 

Low-speed modems generally em
ploy a technique called frequency-shift 
keying (FSK), whieh uses two distinct 



Photo 1: Prototype of the Circuit Cellar ECM-103 300-bps modem. The TMS99532 is the chip on the left next to the crystal. 
The circuit can be directly attached to the telephone lines through a DAA or acoustically coupled through the coupler shown in 
photo 3.  

tones of different frequency to repre
sent logic 1 and 0. Data is sent by the 
modem's alternately transmitting the 
two frequencies (i . e . ,  shifting the fre
quency of its transmitted carrier 
tone) .  The amount of information 
that can be sent using FSK in a given 
interval of time is limited by the fre
quency bandwidth of the telephone 
line: a transmitted data bit must con
sist of at least the number of cycles of 
a 1 or 0 tone required for the receiver 
to recognize it, and the number of 
cycles of the transmitted tone taking 
place in a time interval is the same 
thing as its frequency. The frequen
cies used cannot exceed the capability 
of the line. 

Higher-speed modems use more 
complex and sophisticated transmis
sion techniques, all of which to some 
extent modulate not only the frequen
cies of the tones but their phase, and 
possibly amplitude, as well . These 

phase-shift keying (PSK) methods 
permit more compact data encoding, 
with more information transmitted in 
less time, by making a single change 
in the state of the physical communi
cation link communicate more than 
one data bit. (In such a technique, the 
data rate differs from the baud rate; 
see reference 1 . )  

The most popular variation of PSK 
is called quadrature amplitude modu
lation, or QAM. Widely used in 1200-
bps modems, QAM employs both 
amplitude and phase modulation to 
encode 2 bits of data in every state 
transition (see referenc� 4) .  

The chief drawback of any PSK 
technique is the sophistication re-

. quired in the decoding mechanism of 
the receiving modem, which must 
sort out the information-bearing 
phase and amplitude variations in the 
received signal from the meaningless 
phase and amplitude distortions in-

duced in the signal by the communi
cation link. 

Because this article is about build
ing a low-speed modem, I'll save the 
discussion of these more sophisticated 
encoding techniques for a more ap
propriate time in the future. 

How an FSK Modem Works 
In computer communication via 

modems, one of the two modems in
volved is called the originating 
modem because the communication 
link is established beginning with it .  
The other modem is called the 
answering modem. In the archetypal 
case, the originating modem is 
associated with a video-display ter
minal, and the answering modem is 
connected to a remote host computer. 

In frequency-shift-keyed communi
cation, a modem is said to operate in 
either originate or answer mode. Each 
of these modes has its own unique set 
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GAI N 

LO W- B A N D PASS 
R E C E I V E  FILTER 

* 2 1 0 0 H z  - C C I T T  V . 2 5  ANSWER TONE 

H I G H - B A ND PASS 
R E C E IVE F I LT E R  

FREQUENCY R E S P O N S E  
OF TELEPHON E N E T WORK 

Figure 1:  Frequency spectrum used by low-speed Bell-103-compatible modems for data 
communication over voice-grade telephone lines. For full-duplex operation, two 
distinct passbands are used, one for data passing in each direction. The modulation 
technique used is phase-continuous frequency-shift keying. 

M I C R OP H O N E  _I A M P L I F I E R  I I I 
TM S 9 9 5 3 2  

S P E A K E R  I A M P L I F I E R  I I 

of tone frequencies to indicate 1 and 
0. (From the previous discussion of 
FSK, you will recall that the transmis
sion of one tone at a given frequency 
signifies a logic 1 and that a tone at a 
certain other frequency signifies a 
logic 0 . )  Use of two sets of tones 
allows full-duplex communication, in 
which information moves in both di
rections at once over a single pair of 
wires. 

The modem operating in originate 
mode transmits using the originate set 
of tones (1070 Hz for a 0 and 1270 Hz 
for a 1). The modem operating in 
answer mode transmits using the 
answer tones (2025 Hz for a 0 and 
2225 Hz for a 1) .  In receiving, each 
modem listens for the tones being 
used by the other modem. The logic-1 
frequency is sometimes called the 
mark tone, and the logic-0 frequency 
is then called the space tone. Figure 1 
shows the telephone-line passband 
and the relationship of the two sets of 
tones. 

Almost universally, if you are dial
ing a large computer network, your 
terminal is considered the originating 
terminal, and therefore your modem 
need only operate in originate mode. 
A modem that can do only this is 
called an "originate-only" modem. If 
you wish your equipment to be able 
to answer calls from an originate
mode modem, you need a modem ca
pable of operating in answer mode. 

If the other party is willing and able 
to establish the link but still use 
answer frequencies, you could receive 
calls on an originate-only modem. 
(The choice of which modem uses 
which mode is arbitrary as long as 
they don't both try to use the same 

T T L / R S - 2 3 2 C  
C O NV E R T E R  

R S -2 3 2 C  / T T L  
C ONVE R T E R  

S E R I A L  
C O M P U TE R 
I N T E R FA C E  

Figure 2: Block diagram of the Circuit Cellar ECM-103 modem, which is designed around the Texas Instruments TMS99532 integrated 
circuit. 
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mode. )  So owning an originate-only 
modem doesn't put you at a major 
disadvantage, but a unit that can 
operate in both modes, an originate/ 
answer modern, is more flexible . The 
ECM-103 presented for construction 
here is such an originate/answer 
modem. 

Design of the ECM-103 
The Circuit Cellar ECM-103 300-bps 

modem is built around the Texas In
struments TMS99532 FSK modem 
chip, which allows the modem to 
achieve a new plateau of elegance and 
reliability . The ECM-103 uses signifi
cantly fewer components than most 
modems presently available and is 
simple enough for the casual hobbyist 
to assemble (see photo 2) .  I've ar
ranged for The Micromint to produce 
a kit for building the ECM-103 . 

Completely crystal-controlled, the 
ECM-103 requires no calibration or 
adjustments. Although designed for 
acoustical coupling to a telephone 

J 1 
R S- 2 3 2 C  
C O N NECTOR 

" O R I G "  N/C 
--o 

handset, the modem also lends itself 
to direct telephone-line connection 
through an FCC- (Federal Communi
cations Commission-) registered pro
tective circuit, a so-called DAA (data
access arrangement). A 600-ohm 
matching transformer for connection 
to the DAA is available in the parts 
list . The ECM-103 is connected to its 
associated computer or video termi
nal (its data-terminal equipment) 
through an RS-232C-compatible in
terface . 

Figure 2 is a block diagram of the 
ECM-103. The distinctive modem 
functions are all contained in the 
TMS99532; the other parts of the cir
cuit serve to interface the TMS99532 
to either the acoustic coupler or the 
computer. 

I 

Figure 3 is the schematic diagram of 
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the ECM-103 . The four integrated cir
cuits in the modem work as follows . 
IC1 is the TMS99532. Component 
IC2 (an MC1458) is a dual operation
al amplifier (op amp).  One half of it 
amplifies the signals received from 
the microphone next to the handset's 
earpiece, while the other half am
plifies the FSK output from the 
TMS99532 to drive a speaker under 
the telephone mouthpiece. IC3 (an 
MC1488) and IC4 (an MC1489) serve 
chiefly as level-shifters to convert the 
digital circuitry's TTL (transistor
transistor logic) voltages to the 
± 12-V (volt) levels required for RS-
232C communication. One section of 
IC3 is used to drive the carrier-detect 
LED (light-emitting diode). Switch 
SW1 selects the answer or origina:Ee 
operating mode. 

+ 5  v 

5 

1 4  

R8 
82K 

R 5  
1 0 0  K 

G N D  

1 8  

7 
7 

R 6  
2 2 0 K  

- 1 2  v + 1 2  v - 5  v 

4 

R 7  
47on 

RIO 
2 7 0 K  

1 4  
8 

1 4  

1 1  

an 
SPEAKER 

�H - I MPEDANCE 
C E RA M I C  
M I C R OP H O N E  

Figure 3: Schematic diagram of the ECM-103. Four voltages are required to  power the unit; no power-supply components are shown 
in this figure. 
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Figure 4: Pinout specification (a) and functional block diagram (b) of the TMS99532 modem chip. 

Not shown in the schematic is the 
four-voltage power supply. The 
TMS99532 requires three voltages : 
+ 5  V, - 5  V, and + 12 V, while an 
additional - 12-V supply is required 
by the MC1458 and MC1488. An ex
ternal three-voltage power supply can 
be used if an onboard voltage con
verter ( - 12 V to - 5  V) is installed in 
the modem. (This approach was 
taken in the kit version, which re
quires the input of only + 5  V, + 12 V, 
and - 12 V for operation. )  

Figure 4 shows a pinout specifica
tion and block diagram of the 
TMS99532 modem chip. The LSI 
(large-scale integration) NMOS (neg
ative-channel metal-oxide semicon
ductor) technology of the TMS99532 
enables it to contain all the necessary 
modulation, demodulation, and fil
tering circuitry required to form the 
heart of a modem. Its use eliminates 
many standard discrete components, 
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reducing the size and increasing the 
reliability of modem designs. 

The transmit FSK-modulator sec
tion is phase-continuous, that is, the 
phase of the transmitted signal re
mains constant during a frequency 
shift. The mark (logic 1) and space 

The TMS99532 uses a 
4.032-MHz crystal to 

generate the four 
reference frequencies 

used by the digital 
filters. 

(logic 0) frequencies are derived from 
the clock circuit .  Whether the answer 
or originate frequencies are transmit
ted is determined by the logic level on 
the A/0 select line (pin 12) . The fre
quency shifting of the output is con
trolled by the data arriving through 

the XMTD line (pin 10). The modula
tor's output, bandpass-filtered to 
eliminate noise, makes its way to the 
outside world via the TXA line (pin 
16). 

The demodulator includes two 
stages of filtration: two primary anti
aliasing filters, each of which feeds 
two secondary narr_ow-bandpass digi
tal filters centered on the particular 
mark and space frequencies. One pri
mary filter is centered on 1170 Hz (to 
pass received originate-mode tones) 
and the other on 2125 Hz (allowing 
answer-mode tones to pass). 

The TMS99532 uses a 4.032-MHz 
crystal to generate the four reference 
frequencies (both sets of mark and 
space tones) used by the digital filters. 
In either operating mode, one set is 
used to sample the analog input 
signals (from the chip's RCVA input, 
pin 15) through a switched capacitor
filter network, while the other set 



generates the carrier signals in the 
transmit modulator. 

In the receiving process, the out
puts of the digital mark and space 
filters are full-wave rectified and their 
levels are compared. If the signal 
coming from the mark filter is greater 
in amplitude than the space filter's 
amplitude, the received data is inter
preted as a logic 1 (or vice versa). The 
input frpm the microphone is at
tached to the RCVA input (pin 15), 
and the demodulated data comes out 
on the RCVD output line (pin 4) .  

The TMS99532 has a carrier-detect 
function that allows separate time
out intervals for acquisition and loss 
of signal . For a valid carrier-detect 
signal to be generated, the TMS99532 
must receive a mark signal of detect
ible amplitude during the interval 
selected as the carrier-detect turn-on 
time. After a mark-state carrier has 
been detected, the signal must fall 
below the carrier-detect turn-off 
threshold for a predetermined turn
off interval before the Data Carrier 
Detect output (pin 2) indicates loss of 
signal . The turn-on and turn-off times 
are preset by the connection of a 
resistor I capacitor combination to the 
TMG input (pin 3) .  In designing the 
ECM-103, I chose a 10-megohrn resis
tor and. a 0.01-microfarad capacitor 
to provide a turn-on c�rrier-detect in
terval of approximately 75 rns (milli
seconds) and a turn-off time of ap-
proxirmitely 25 ms. 

· 

Acoustic-Coupler Interface 
The easiest and simplest way of 

making the physical connection from 
the ECM-103 modern to the telephone 
line is to use an acoustic coupler. This 
apparatus is in essence just a speaker 
and a microphone that "talk" through 
a standard telephone handset .  While 
direct connection to the telephone 
lines has technical advantag�s, 
acoustic. coupling is convenient and 
does not require FCC approval. 

Construction of a serviceable 
acoustic coupler is really quite sim
ple; I described the process with 
detailed photographs in my previous 
modem article (reference 2 ) .  You need 
only common, easy-to-find materials 
and a modicum ·of dexterity to assem
ble the device . 

Photo 3: Acoustic modem components. Consists of a htgh !;tit.�� 
microphone, 8-ohm speaker, and 2 rubber cushions. Because it 
connection to the telephone line, no FCC certification is requirtd1 

If you prefer the professional look 
in your projects and want to guaran
tee top performance, I recommend 
the acoustic-coupler kit available 
from The Micromint .  It uses rubber 
cushions specially designed for a tight 
fit on the telephone handset and a 

A 300-bps modem can 
neatly serve most 

needs for everyday 
data communication. 

ceramic microphone specifically 
designed for use in modems (see 
photos 3 and 4) .  Interestingly 
enough, as I was working on the 
ECM-103, the folks at The Micromint 
informed me that they had received a 
large order for acoustic-coupler parts 

from Texas Instruments itself, where 
someone was apparently also proto
typing a number of TMS99532 proj
ects . 

In Conclusion 
Today, the need for one computer 

to be able to talk to other computers 
is apparent without much explana
tion. The proliferation of automatic 
bulletin-board systems, timesharing 
services, and business data services 
dependent upon data communication 
has touched most computer users. 

For the average casual computer 
user or experimenter, a 300-bps Bell-
103-cornpatible modern is generally 
adequate and is considered standard 
equipment . The prices of 1200-bps 
units are still very high, but I expect 
that they will eventually come down, 
and as a consequence more people 
will begin to use 1200-bps modems. 
(As soon as it becomes cost-effective, 
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there will be a Circuit Cellar project 
to build a 1200-bps modem. )  But for 
now, a 300-bps modem can neatly 
serve most needs for everyday data 
communication. 

The ECM-103 uses the latest LSI 
technology and is a considerable im
provement over previous designs . Be
cause it is crystal-controlled and uses 
no external filtering or frequency-set
point components, it offers substan
tially improved performance and 
long-term reliability. The TM$99532 
is a relatively new chip and as such is 
very expensive. Because of this, I 
have limited the complexity of the 
ECM-103 so that even with the other 
components it is still economical to 
build. 

Next Month: 
After you've built the modem, 

you'll need to �onnect it to your com
puter or terminal. In April, we'll look 
at a "break-out box, " a diagnostic aid 
for making RS-232C connections 
work. • 

To rece1ve a complete list of Clare�a ·s 
Circuit Cellar proJect k1ts available from the 
M1crom1nt. orcle I 00 on the reader serv1ce 
1nqu1ry card at the back of the magaz1ne 
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The following items are available from: 

The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11516 
(BOO) 645-3479 (for orders) 
(516) 374-6793 (for information) 

1. ECM-103 modem kit: Comes com
plete with all components, printed
circuit board, RS-232C and power con
nectors, TMS99532 chip, and assembly 
manual. Requires acoustic coupler and 
power supply, not included. 

Complete kit . . . . . . . . . . . . . . . . .  $60 
2. Acoustic-coupler kit: Includes 2 
rubber cushions, a 2-inch 8-ohm speak
er, and a 2-inch ceramic microphone. 

Complete kit . . . . . . . . . . . . . . . . .  $18 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of the past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 400, Hightstown, NJ 08520. 

Ciarcia's Circuit Cellar, Volume I contains 
the articles that appeared in BYTE from 
September 1 977 through November 1 978. Ciar

cia's Circuit Cellar, Volume II contains the ar
ticles from December 1 978 through June 1 980. 

Ciarcia's Circuit Cellar; Volume III contains 
the articles that were published from July 1 980 

through December 1 981.  

3 .  600-ohm matching transformer for 
connecting to a DAA in direct-connect 
applications . . _ . . . . . . . . . . . . . . . . . .  $9 
4.  Universal three-voltage power
supply kit (size: 2 . 1  by 4 .5 inches) Pro
vides + 5  V at 300 rnA, + 12 V at 50 
rnA, - 12 V at 50 rnA. 

Complete kit . . . . . . . . . . . . . . . . .  $27 

All printed-circuit boards are solder
masked and silk-screened and include a 
user's manual. 

Prices include shipping and handling 
charges in the continental U. S. ; please 
add $10 for orders from anywhere else. 

Residents of New York State please 
include 7 percent sales tax. 



II 
MOBS I l l ™ 

Mainframe-quality DBMS from 
Micro Data Base Systems, Inc. 

International Software Enterprises-USA 
(312) 981-9200 

II 
IN MASS™ 

Integrated Manufacturing and 
Accounting Software System 

MICROCOMPUTER CONSULTANTS 
(916) 756-8104 

Circle 1 48 on Inquiry card. 

The logo, tagline and CP/M are either t"ademarks or 

registered trademarks of Digital Research Inc. 
Cl982 Digital Research Inc. 

II 
ACCOUNTING PLUS™ 

A comprehensive microcomputer 
business accounting system. 

SOFTWARE DIMENSIONS, INC. 
(916) 722-8000 

II 
DATA COMMUN ICATIONS 

SOFTWARE 
ASYNC, BISYNC & SNA-SDLC protocol 

data communications software. 
IE Systems, Inc. & Micro-Integration, Inc. 

(603) 659-5891 

QU ICK CHECK™ 
Instant Answers for Money Matters, 
Bookkeeping/ Accounts/Inventory 

CHUCK ATKINSON PROGRAMS 
(817) 249-{)166 

II 
PC/FORTH™ 

Program development systems for Z-80 
and 8086/88 microcomputers 
Laboratory Microsystems, Inc. 

(213) 306-7412 



The Enhanced VIC-20 
Part 2: Adding a 3K-Byte Memory Board 

Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 

OUT OF MEMORY is one of the most annoying error 
messages you can get. It usually happens just when 
you've almost finished writing that essential program. 
This article, the second in the Enhanced VIC-20 series, 
will show you how to prevent this problem by adding 
more memory to your microcomputer:. 

Essentially, the addition of memory fills a "gap" in the 
VIC's memory. The memory circuit is relatively simple, 
but building the board demands a certain amount of ex
perience with electronic components. 

As supplied by Commodore, the VIC-20 comes with 
5K bytes of programmable RAM (random-access read/ 
write memory) which is logically divided into two sec
tions. One kilobyte (four pages) is located at the low end 
of the VIC memory space spanning addresses 0-1023 
($0-$3FF hexadecimal) . This block of memory is used by 
the VIC control program (called the KERNAL) and is not 
available to BASIC programs. The 6502 microprocessor, 
which controls the VIC, requires that page zero (0-255 or 
$0-$FF) be used for direct-page machine instructions and 
that page one (256-511 or $100-$1FF) be used for the 
hardware stack. The KERNAL program uses pages two 
and three (512-1023 or $200-$3FF) to store such impor
tant VIC data as vectors, current color, and the screen 
buffer location. The keyboard input buffer and the tape 
buffer are also located there . Almost all of the first 1K 
bytes of memory are dedicated to some use. 

The other 4K bytes of memory on the standard VIC are 
located at 4096-8191 ($1000-$1FFF) .  This RAM, which is 
used to hold the BASIC program and variables and the 
screen buffer, has a special use. It can be accessed by the 
6560 video interface chip (hence VIC) .  The 6560 is the in-

Editor's Note 
The VIC-20 is one of the new breed of low-cost computers that offer a 

surprising amount of computing power for the money. But its low cost 
also means that it lacks some of the features we've come to take for 
granted. In this series of articles, author Joel Swank will "enhance" the 
VIC-20 and in so doing increase the utility of this very interesting com
puter . . .  5./. W. 
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tegrated circuit (IC) in the VIC that creates the color im
ages that are sent to the screen. Special circuitry allows 
both the microprocessor and the video interface chip to 
access this 4K-byte block of RAM. It is the only RAM in 
the system that can contain the screen buffer and alter
nate character sets. This block of RAM must occupy a 
4K-byte boundary. That's why it's located at 4096 
($1000) instead of 1024 ($400), leaving a 3K-byte gap in 
RAM at 1024-4095 ($400-$FFF) .  Filling this memory gap 
with RAM will expand the VIC's memory to BK bytes. 
Commodore offers two memory cartridges that fill this 
gap: the 3K-byte Memory Expander and the Super 
Expander. 

The KERNAL program checks for the presence of 
RAM at 1024 ($400) during power-up initialization. If 
RAM is present, it is used by BASIC. BASIC will then 
display the message 6655 BYTES FREE instead of the nor
mal 3583 BYTES FREE. That makes available 3072 more 
bytes for BASIC programs and variables. It also moves 
the start of BASIC to 1024 ($400), which frees the RAM 
in the special video block for use with special characters 
and lets you use full high-resolution graphics. (See the 
VIC users manual for information on high-resolution 
graphics. )  The VIC LOAD command automatically 
relocates BASIC programs when they ar� loaded, so any 
programs you save on a 5K-byte VIC will also work on 
an 8K-byte VIC. 

Design 
A 3K-byte RAM board must be connected to the VIC 

via the expansion connector slot in the right rear of the 
case. Inside this slot is a standard 44-pin card-edge con
nector with contacts on 0.156-inch centers. This connec
tor will accept a standard industry card-edge plug. Com
modore cartridges consist of a printed circuit (PC) board 
to which a plastic case is bolted. The case helps to guide 
the edge of the PC board into the connector. You can also 
insert a board without a case if you carefully align the 
board and the connector. 

Circle 239 on inquiry card . .......,. 





VIC Expan s ion-bus P in  Assig n m ents 

P in  # Use Pin # Use 

1 GND A GND 

2 coo B CAO 

s CD1 c CA1 

4 C02 D CA2 

s CDS E CAS 

6 CD4 F CA4 

7 CDS H CAS 

8 CD6 J CA6 

9 CD7 K CA7 

1 0  BLK1 L CA8 

1 1  BLK2 M CA9 

1 2  BLKS N CA1 0  

1 S  BLKS p CA1 1 

1 4  RAM 1  R CA1 2  

1 S  RAM2 s CA1 S  

1 6  RAMS T /... 1/02 

1 7  VR/W u I/ OS 

1 8  CR/W v S02 

1 9  IRQ w N M I  

20 NC X RESET 

21  + SVDC y NC 

22 GND z GND 

Table 1:  VIC expansion-bus pin assignments using the 
nomenclature in the VIC users manual. 

VIC Expans ion-bus Select L ines 

S igna l  Space Addresses Intended Use 

BLK1 8K $2000-$SFFF RAM EXPANSION 

BLK2 8K $4000-$SFFF RAM EXPANSION 

BLKS 8K $6000-$7FFF RAM EXPANSION 

BLKS 8K $AOOO-$BFFF ROM CARTRI DGE 

RAM 1  1 K  $400-$7FF RAM EXPANSION 

RAM2 1 K  $800-$BFF RAM EXPANSION 

RAMS 1 K  $COO-$FFF RAM EXPANSION 

1702 1 K  $9800-$9BFF 1/0 EXPANSION 

I/ OS 1 K  $9C00-$9FFF 1/0 EXPANSION 

Table 2: VIC expansion-bus external select lines, their ad
dress ranges and intended use. 

Page 150 of the VIC users manual shows the signals on 
each pin of this connector. Table 1 lists the pin numbers 
and their signals. The 6502 microprocessor uses these 
signals, which are collectively called a bus, to com
municate with all parts of the system. The memory
expansion port is not the entire 6502 bus because the two 
high-order address lines are missing. But all standard 
6502 control and data lines are present, along with nine 

36 March 1983 © BYTE Publications Inc 

select lines . A select line exists for each unused block of 
the VIC address space. Table 2 shows the select lines and 
their corresponding address ranges. (Note that there is an 
error on page 150 of the users manual. The two select 
lines 1/02 and 1/03 (pins T and U), like all the other 
select lines, are negative logic signals .  They should be 
shown with a line or bar over them. )  

Figure 1 shows the schematic for a 3K-byte RAM board 
that will plug into the VIC expansion bus . Implementing 
a 3K-byte RAM board is very simple because no external 
decoding of the address lines is needed. The VIC provides 
a select line for each 1K bytes of RAM in the range 
1024-4095 ($400-$FFF) .  

I chose 2114 static RAM ICs for my board, the same 
parts used for VIC's 5K bytes of memory. Each 2114 con
tains 4K bits organized as 1K of half bytes or nybbles. 
Each 1K bytes of RAM require a pair of 2114s. One 2114 
contains the high-order nybble of each byte, and the 
other contains the low-order nybble . Six 2114s are need
ed for 3K bytes of RAM. Each pair is selected by one of 
the RAM select lines. 

Construction 
Although the logic of the 3K-byte board is simple, con

structing it is more complicated. The pin numbers shown 
in both the VIC users manual and table 1 do not use the 
standard industry nomenclature for the 44-pin card-edge 
connector. It's actually a mirror image of the industry 
standard. If you buy a plugboard or a connector whose 
pins are marked. they won't match the VIC pin numbers. 
(I almost wired my board wrong before I realized that . )  I 
guess Commodore used this numbering scheme to be con
sistent with the rest of the connectors on the back of -the 
VIC. Table 3 lists the VIC pin assignments in standard 
nomenclature. 

The dimensions of the expansion-interface slot also 
present a problem. A PC board plugged into the VIC ex
pansion connector has only 1/8-inch clearance below and 
5/8-inch clearance above the edges of the slot . This 
clearance is no problem if you're using an etched printed
circuit board, but most people who build their own 
boards use one of the wire-wrapping methods of con
struction. Wire wrapping requires space below the board 
for wrap posts and wires. 

To work around the physical constraints, I built my 
board upside-down. That is, I built the board so that it 
would plug into the VIC with the components facing 
down and the wire-wrap pins facing up. To make the 
scheme work, I had to leave the first 21fz inches of the 
board bare, which brings all components and wiring out
side the VIC case (see photo 1 ) .  The 5/8-inch clearance 
above leaves room to install wires to bring the signals out 
to the components. It  looks a little strange, but it works 
well . it also means you have to use a third pin-assignment 
nomenclature. Table 4 shows the VIC upside-down bus 
pin assignments. 

Once you have the pin assignment nomenclature 
down, constructing the board is fairly straightforward. I 
have used Vector Electronic Company's Slit-N-Wrap 

Circle 352 on Inquiry card. --+ 
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Figure 1: Schematic diagram of the VIC 3K-byte RAM board. The connector numbers on the left match the VIC expansion-bus 
pinouts shown in both table 1 and the users manual. 

Photo 1: A 3K-byte RAM board for the VIC-20 computer. This 
view shows the component side of the board and the parts 
layout. The circuit wiring, done with wirewrap technique, is on 
the opposite side. 
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method of construction for years with good results. Stan
dard wire wrapping or the newer Just Wrap method from 
OK Machine and Tool Corp. should also produce good 
results. A variety of distributors sell wire-wrap sockets 
and individual wrap posts. I wrap all connections except 
the power and ground connections. For those I use point
to-point soldering so that I can use heavier gauge wire 
than the 28-gauge required for the Slit-N-Wrap method. 
It's a good policy to put a 10-,uF electrolytic capacitor 
across the power and ground lines near the edge connec
tor and to put a 0.1-,uF ceramic-disk bypass capacitor 
next to each IC on the board from the power-supply line 
to ground. Whichever construction method and pin 
nomenclature you use, it's a good idea to mark the board 
and the VIC so that you never insert the board backward. 

Testing 
When you plug the 3K-byte RAM board into the VIC 

and turn it on, you should see the message 6655 BYTES 
FREE. If you don't, there's an error on the board. The 
VIC does a memory test at power-up. If it detects an er
ror, it fills the screen with a random pattern of characters 
and colors and refuses further communication. Even if 
you get the proper message, you can't be sure that the 
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VIC Expans i on-bus Stan
,
dard Nomenclature 

Pin # Use· P in # Use 

1 GNO A GNO 

2 + 5VOC B NC 

3 NC c RESET 

4 IRQ 0 NM I  

5 CR/W E S02 

6 VR/W F 1103 

7 RAM3 H 1/02 

s RAM2 J CA1 3  

9 RAM 1  K CA1 2  

1 0  BLK5 L CA1 1 

1 1  BLK3 M CA1 0  

1 2  BLK2 N CA9 

1 3  BLK1 p CAS 

1 4  C07 R CA7 

1 5  C06 s CA6 

1 6  C05 T CA5 

1 7  C04 u CA4 

1 S  C03 v CA3 

1 9  C02 w CA2 

20 C01 X CA1 

21 coo y CAO 

22 GNO z GNO 

Table 3:  VIC expansion-bus pin assignments using standard 
industry nomenclature. Most numbered plugboards use this 
nomenclature. 

memory is working properly because the VIC's memory 
teit is not thorough. 

The next step is to load and run a BASIC program to 
see if it works. If it does, there's a good chance that the 
memory is okay. If you have any problems, there are a 
few things you should check. Look for broken �ires and 
poor solder joints. Check all connections for proper pin 
numbers . Be sure not to pull wires tight across adjacent 
pins. Wrap posts have sharp corners that can pierce in-

Ccompilers 
HOST 6809 PDP- 1 1 "/LSI- 1 1" 8080/(280) 8088/8086 

TARGET TARGET TARGET TARGET 

FLEX"/UNIFLEX• $200.00 '\':��i 1 
500.00 500.00 500.00 05-9" $350.00 "1111 hOI I 

RT 1 1" /RSX- 1 1" 500.00 
200.00 \\;:��� I 

500.00 500.00 
PDP- 1 1 "  350.00 ,·��:!� 
CP/M" 

500.00 500.00 
200.00 '\':�'::· ' 

500.00 
8080/(280) 350.00 ,'����; 

PCDOS"/MSDOS" 500.00 500.00 500.00 
200.00 '':;���i I 

8088/8086 350.00 '"'" HOI! 

VIC Expans ion-bus Ups ide-down N omenclatu re 

P in # Use P in  # Use 

1 GNO A GNO 

2 CAO B coo 
3 CA1 c C01 

4 CA2 0 C02 

5 CA3 E C03 

6 CA4 F C04 

7 CA5 H C05 

s CA6 J C06 

9 CA7 K C07 

1 0  CAS L BLK1 

1 1  CA9 M BLK2 

1 2  CA1 0  N BLK3 

1 3  CA1 1 p BLK5 

1 4  CA1 2  R RAM 1  

1 5  CA1 3  s RAM2 

1 6  1702 T RAM3 

1 7  1/03 u VR/W 

1 S  S02 v CR/W 

1 9  N M I  w IRQ 

20 RESET X NC 

21  NC y + 5VOC 

22 GNO z GNO 

Table 4: VIC expansion-bus pin assignments using upside
down nomenclature. This is how the signals would appear on 
a standard numbered board when they are inserted upside
down into the VIC. 

sulation. Try reseating the ICs in their sockets. As a last 
resort, try replacing the ICs one at a time, with spares 
you know to be good. 

The most difficult part of expanding the VIC was figur
ing out the pin-assignment nomenclature and how to 
work around the board's physical limitations. After solv
ing those problems, I was able to add 3K bytes of RAM 
for about $30 in parts and four hours of construction 
time . •  

• FULL C 

• UNIX* Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERA TED CODE 

• GENERA TED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE 

INTERMIXED 

• UPGRADES & SUPPORT FOR I YEAR 

"PC DOS is a trademark of IBM CORP. MSDOS is a trademark of MICROSOFT. UNIX is a trademark of 
BELL LABS. RT·l l/RSX-il/PDP·l1 is a trademark of Digital Equipment Corporation. FLEX/UNIFLEXis a 
trademark ofT echnical Systems consultants. CP/M is a trademark of Digital Research. 05·9 is a trademark 
of Mic:roware & Motorola 

408-275-1659 
TELECON SYSTEMS 

1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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Introducing the Rana 1000 disk drive. Its a whole new game for Atari computers. 

This two digit LED readout 
displays a code that tells you 
everything you need to know. 

This beeping button tells you 
your write protect feature is 
keeping your information safe. 

When Rana Systems introduced the El ite 
Series of Apple® compatible disk d rives, we didn't 
know what a tremendous impact they would make. 
It turned out to be a l ine so outstanding in perfor
mance, styl ing ,  capacity, and price, that it instan
taneously made us a major force in the market. 
Wel l ,  needless to say, the response was so g reat 
that we were forced to create the same highly ad
vanced disk d rive for Atari ?J> A disk d rive that when 
coupled with Atari 's computer, could perform 
everything from accounting,  fin ancial planning , 
and stock charting , to word processing ,  business 
management, and letting you write your own pro
grams. Plus,  we made it simple enough for a chi ld 
to use, for learning anyth ing from the alphabet to 
a foreign language.  

Working with a diskette 
versus playing with a cassette. 

Let's face it. The only reason Atari made a 
cassette option to their computer was to make it 
affordable. But now you don't have to settle for less . 
Because now you can get a d iskette for your Atari 
computer which outperforms their cassette and 
costs V3 less than thei r d isk drive. With Atari 's cas
sette you only get half the functions of a com
puter compared to what our floppy disk can give 
you. Their  cassette is not only l imited in the soft
ware avai lable, but it also takes 20 times longer to 
get the information you need . And Rana's d isk 

RanaSystems 

The remaining buttons beep 
when touched, and provide 
readouts on density storage, 
error status, and drive number. 

This button beeps when you 
touch it, and the LED readout 
tells you what track you ' re on. 

drive offers twice the storage capacity of either 
thei r cassette or disk d rive. 

Why even stylewise our new low profi le design 
not only looks 1 00 times more spectacular, but it 
occupies 3 times less space . And our new Rana 
1 000 also g ives you a piece of its mind every time 
you use it, because our d isk d rive g ives you informa
tion as wel l  as takes it. And we think that says a lot. 

The disk drive 
that has all the answers. 

Rana offers you a myriad of features Atari 
couldn't even conceive of. Like five electronic func
tions on the front panel that actual ly beep and give 
you a LED readout when touched . Our disk d rive 
tel ls you what track you ' re on,  and what density 
and how much information you ' re storing .  It lets 
you switch from a single density of 90, 000 letters to 
a double density of 1 80,000 letters, on a single 
diskette . And , we have a write protect featu re which 
protects your d iskette from being erased . In fact, 
no other disk d rive can offer you that. 

As you can see , i t  was easy to bui ld a d isk 
drive superior to Atari 's. Because for every reason 
you buy a disk d rive ,  Rana has superior technology 

The Rana 1 000 d isk d rive. It brings your Atari 
computer to a higher level of sophistication for a 
price one thi rd lower than Atari 's . So your choice 
shouldn't even be a matter of log ic.  

Just common sense. 

Always a step ahead of the originals. 

20620 South Leapwood Avenue, Carson, CA 90746 213·538·2353. For dealer information call 
toll free: 1-800-421-2207. In California only call: 1-800-262-1221. Source Number: TCT-654 

Available at all participating Computerland stores and other fine computer dealers. 

®Apple is a registered trademark of Apple Computer, Inc. ® Atari is a registered trademark of Atari, Inc., a Warner Communications Company. See us at the West Coast Computer Show. 
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A User's View of COMDEX 
The Industry Begins to Mature 

COMDEX is a big show put on 
mostly by manufacturers for dealers, 
and dealers definitely ought to at
tend. Users are another matter. 
COMDEX isn't set up for users, and 
paradoxically, there's too much to 
see. The most recent COMDEX, held 
in December in Las Vegas, had over a 
thousand exhibits and more than 
40,000 attendees. 

For all that, COMDEX is impor
tant. It's here that suppliers convince 
dealers they should handle their hard
ware and software products. Because 
everyone wants to be first with new 
technology, a lot of new develop
ments are announced and shown at 
COMDEX. Some are the products of 
mature technologies, some are pro
totypes, and some are half-baked 
schemes that aren't going anywhere. 
For computer journalists, COMDEX 
is a good place to pick up background 
material . 

My first impression of COMDEX 
was lines. Lines for taxis at the air
port; a long and inexplicable check-in 
line at the Imperial Palace hotel; a 

About the Author 
Jerry Pournelle is a former aerospace engineer 
and current science-fiction writer who loves to 
play with computers. 
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Jerry Pournelle 
c/o BYTE Publications 

POB 372 
Hancock, NH 03449 

line for a taxi to the Convention 
Center; long lines for badges; and 
long lines for taxis to get back to my 
hotel when the day was nearly over. 
As working press I didn't have to 
stand in the badge line, but that was 
the only one I missed . 

My second feeling was dismay: 
there's no way to cover a thousand 
exhibits in three days, nor is it much 
easier to characterize an entire in
dustry in a few sentences. (The Com
puter Dealer, a show newspaper pub
lished daily, ran to 168 pages ! )  Con
sequently this report will be highly 
personal . I saw as much as I could. 
I've consulted experts when possible. 
Still, there's much I missed, and if I've 
overlooked something significant, I 
can only apologize. 

One more warning: this is a show 
report. It is, therefore, much more 
impressionistic than my User's Col
umn. I can describe what I saw, and 
what I thought about it; but I am not 
making recommendations and won't 
until I can use some of this new stuff. 

I can remember when the micro
computer industry consisted of little 
more than MITS kits and some home
brew machines; one had to be a deter
mined hobbyist, or at least have a 
pioneer spirit, to become involved in 
"this crazy new game" back then. 

Now there are hundreds of computers 
and thousands of programs. As the 
market expands, vendors hope to sell 
to less sophisticated users. Thus have 
grown up the "system packagers," 
who combine hardware, software, 
and "teaching aids ."  I saw evidence of 
advances in hardware, software, and 
materials designed to show beginners 
how to use the stuff. 

Hardware 
The most significant hardware I 

saw was the Syquest "removable 
media Winchester ." This is a 100-mm 
hard-disk drive that comes in a pack
age half the height of a thin 5%-inch 
floppy disk and has a removable disk 
cartridge called the Q-Pak. Each car
tridge holds 5 megabytes formatted. 
The drives have the same pinouts, 
timing, etc. as a standard 51/4-inch 
Winchester and work with standard 
Winchester controllers, power sup
plies, and interfaces. 

The Syquest drives sell for $800 
each; the Q-Paks are $50. A few sys
tems at the show already made use of 
Syquests; these typically sold a two
drive system with power supply and 
controller for $2500, about half again 
what you pay for a pair of 8-inch 
double-sided double-density floppies. 
T ecmar is offering a single-drive sys-



Photo 1 :  Neighbors at COMDEX 
Honeywell and Apple Computer. 

Photo 2:  A sight we all thought we'd 
never see. A "foreigner" at the IBM dis
play booth. IBM now makes equipment 

that can be used by Apple computers. 

Photo 3: COMDEX is a wonderful place 
to meet people (/eft to right) : Compupro 
President Mark Garetz; Tony Pietsch of 
Proteus Engineering (who builds and 
maintains all �y computers); and 
BYTE's West Coast Editor Phil 
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Your computer's telephone. 

Whether they're getting the jump on 
the latest stock reports or waging galac
tic wars in the middle of the night. more 
and more personal computer users are 
communicating. With each other. With 
offices. With networks. utilities and mail 
services all over the 

And Hayes is providing the commun
ications link: A first-rate telecomputing 
system that combines an intelligent RS-2 3 2 
connect modem with a sophisticated. 
easy-to-use communications program. 

The Smartmodem 300. Think of it 
as your computer's telephone. Just plug 
it into any phone jack. and the Smart
modem 300 sends messages to and from 
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why we made the Smartmodem 300 so
well. smart. You can even program it. 
In fact. we've provided one for you. 

Announcing Smartcom IL™ The 
communications program designed by 
Hayes specifically for the Smartmodem. 
If ever there was friendly software. the 
Smartcom II is it! 

The first time out. you'll be creating 
messages, sending them. printing them 

your personal computer. at 300 bits and storing them to disk. Simultaneously 
per second. over ordinary phone lines . Likewise. when you're on the receiv-
Goodbye isolation. Hello world. ing end. Only you really don't need to 

Your modem is the one peripheral that be. With Smartcom II and your Smart-
makes your computer a computer system. modem 3 00, your computer does it all. 
So it's only natural that you'd want the completely unattended!That's especially 
best modem for your money. (One that helpful if you're sending work from 
comes with a limited 2-year warranty.) home to the office. or vice versa. 
The Smartmodem 300 is a wise choice. But it's just part of the story. For instance. 
Far superior to acoustic coupler modems. before you communicate with another 
which connect to the telephone receiver. system. you need to "set up" your 
And it's so easy to use. computer to match the way the remote 

It dials. answers and disconnects system transmits data. With Smartcom 
calls automatically. operating with ILyou do this only once. the first time. 
rotary dials. Touch-Tone* and key-set After that. the information (called para-
systems. Plus it works at full or half meters) is stored in a directory on the 
duplex, which simply means that Smartcom II. Calling or answering a sys-

connecting to a time-sharing S)'Stem. tern listed in the directory requires just 
while it is a big deal. is no big deal to do. a few quick keystrokes. 

Indicator lights let you see (!) You can store lengthy log-on sequences 
what your Smartmodem is H ® the same way. 
doing, while an audio speaker auesR Press one key. and 
lets you hear it. (Is the remote 1� · the Smartcom II 
system down. or was the automatically exe-
line just busy? This way. you'll know.) cutes a wholestringofnumbers to connect 

Now all these extras aren't absolutely you to a utility or information service. 
necessary. We could have gotten by And if you need it. there's always 
without them. But at Hayes. we're not "help." Even while you're on-line. the 
satisfied with just "getting by" That's screen will di::;play explanations about a 

.. 



prompt. message or parameter that will 
get you on your way in no time. 

Smartcom II also provides a directory 
of the files stored on your disk. You can 
create. display. list. name. re-name or 
erase any file right from the Smartcom II 
screen. 

And now Smartcom II is available for 
the IBM PC* *and Xerox 820-nt. 

Like all our products. Smartcom II 
and the Smartmodem 300 are backed 
by excellent documentation and full 
support from us to your dealer. 

So see him today. Link up to the excit
ing world of telecomputing. Get a tele
phone for your computer. 

Hayes Microcomputer Products, Inc. 
5923 Peachtree Industrial Blvd. ,  Norcross .  
Georgia 30092.  404/449-8791.  

Smartcom II i s  a. trademark of Hayes Microcomputer 
Products. Inc. 
'Trademark of American Telephone and Telegraph 
· 'IBM is a registered trademark of International Business 
Machines. Corp. 
tXerox 820·ll is a trademark of Xerox Corporation 
DI9Sl Hayes Microcomputer Products. Inc. 
Sold only in the U.S.A. 

Circle 1 96 on I nqu iry card. 

tern with controller for the IBM Per
sonal Computer for $1795. 

The second significant trend in disk 
technology was to microfloppy disks. 
Tandon, Tabor, Shugart, Sony, and 
others were pushing these "shirt
pocket" disks. I saw two sizes, 3% 
and 31/z inches; each has vocal de
fenders . I'm told, however, that a 
number of major manufacturers are 
getting together to try to agree on a 
standard size and format, and I hope 
they do. 

A third trend in disk technology is 
the "enormous minifloppy."  I saw 
several demonstrations of 2-rnega
byte double-sided double-density 
5 1!4-inch floppy disks. 

Add to this the incremental devel
opments in the standard nonrernov
able Winchester hard disks-up to 40 
megabytes formatted on a drive that 
costs no more than a 5-rnegabyte 
drive cost a year or two ago-and 
you can see that system designers 
have some decisions to make. Bill 
Godbout of Cornpupro went about 
looking at all the new disk systems in 
hopes of getting some clues as to what 
the future standards will be. So did 
George Morrow of Morrow Designs, 
and I'm sure they weren't alone. 

I don't know what conclusions they 
carne to. I can offer the opinion of 
Tony Pietsch of Proteus Engineering, 
the computer engineer who devel
oped my system and who tries very 
hard to stay current with the state of 
the art . 

"Flat prediction, "  Tony said.  
"Within two years, both 8-inch and 
5%-inch disk systems will be obsolete 
and after that they'll rapidly die out. I 
don't know exactly what will replace 
them, but it will be a combination of 
hard disks and shirt-pocket floppies. "  

Tony thinks the Syquest removable 
Winchester is an excellent idea, but 
he'd prefer to see the technology 
develop a bit before recommending 
the system to end users. Bill Godbout 
had the same view. Cornpupro will 
test the concept thoroughly before in
corporating it into systems. The com
pany is also working with shirt
pocket disks, and it has rnultirnega
byte 5%-inch systems working . 

The explosion in computer tech
nology continues. Some companies, 

like Altos, are moving to erase the 
distinction between the "big" mini
computer and the microcomputer. 
Altos President David Jackson is 
proud of his new single-board 
machines that offer all the power of a 
DEC PDP-11 for well under $20,000. 
Meanwhile, Cornpupro's Bill God
bout showed a whole line of expand
able S-100 equipment, including a 
working processor board based on 
the 68000 chip, another built on the 
8086 with optional "math chip" 
aboard, and two prototypes based, 
respectively, on the National Semi
conductor 16-bit external, 32-bit in
ternal 16032, and Intel's iAPX 286 . 

Tony Pietsch put it this way: 'The 
16032 is going to be a big machine . 
The internal chip architecture makes 
it equivalent in power to the IBM 
System 360 or 370 .  For that matter, it 
will be trivial to get it working like a 
LISP Machine . "  The IBM 370 is, as 
Tony says, big; the LISP Machine 
was developed at the Massachusetts 
Institute of Technology, primarily by 
Marvin Minsky, and is very impor
tant in artificial-intelligence studies. It 
looks as if machines equivalent to 
both will be available at S-100 prices

' 

within a year. 
We also have the 68000 machines . 

Fortune was out in force . So was 
Sage. Both had working systems and 
an expanding line of software . 

The 8088 chips were not neglected 
either. Eagle Computers, with an IBM 
Personal Computer work-alike, at
tracted a lot of attention. My favorite 
of those, though, is the Zenith Z-100, 
which has an S-100 bus and runs PC 
programs without making you en
dure the PC's rnaldesigned keyboard. 

There was also the Basis, a Euro
pean machine (but which features an 
American-style keyboard) that has 
both a 6502 chip and a Z80. I was 
much impressed by the Basis, and I'd 
advise anyone contemplating an 
Apple acquisition to look it over first. 

And on, and on. 

Portables 
There are so many portable rna

chines now that I can't keep track of 
them. It seems a new one springs up 
every week, and all the manufac
turers of portables are trying to build 
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dealer and repair networks to service 
them. 

There are flat-screen systems based 
on liquid-crystal displays, portable 
versions of the IBM Personal Com
puter, machines with plastic cases 
and machines with metal cases, ma
chines with tiny screens and machines 
with larger screens. Not only can't I 
keep up with them, I can't even list 
them all. 

Meanwhile, the "old" portables 
continue to improve. There's new 
software for the Kaypro. There's a 
new carrying case, a very nice new 
screen display, and new software for 
the Otrona. The Osborne 1 has both 
double-density disks and an 80-char
acter screen as an option. As well it 
has the most impressive package of 
software and "learning tools" I've 
seen for any entry-level computer. 

A few of the new ones I saw: the 
Hyperion, a somewhat portable IBM 
PC work-alike; the Zorba, a 
Z80-based machine that looks a bit 
like someone crossed the Osborne 
with the Kaypro and kept many of 

the best features of both; and 
Teleram's new true portable, which 
uses a liquid-crystal display and can 
run for several hours on its batteries .  

Anyone looking for a computer 
ought to look seriously · at the port
ables. 

Software 
The exciting news in software is a 

new language by Niklaus Wirth, the 
creator of Pascal . The language is 
called Modula 2 and was first imple
mented on the Apple; we now have it 
for our Sage 68000 computer. Modula 
2, from Volition Systems (POB 1236, 
Del Mar, CA 92014) has many simi
larities to Pascal, and Volition Sys
tems says that with its learning pack
age a Pascal programmer can learn 
Modula 2 in a few days. 

As implied by the name, Modula 2 
is a modular language; each module is 
a collection of declarations that can 
be put together to make very struc
tured and readable programs. I'm 
much looking forward to playing 
with it on our Sage. 

Another interesting development 
came from Peachtree Software: it has 
developed a voice synthesizer that 
takes considerably less memory (or 
disk space) to store significant mes
sages, and it sounds human, complete 
with inflections and emphases. Peach
tree is using it to develop human
machine interfaces; this could become 
very significant.  

The other big news was Digital 
Research's GSX graphics-support 
package, Visi On from Visicorp, and 
Lotus's 1-2-3. These three companies 
all had · dealers clustered at their 
booths. Unfortunately, I ran out of 
time and had no chance to see them. 

In addition to the new software, 
there were a lot of hefty im
provements. A score of companies 
have database management pro
grams; everyone wants to cut into the 
dBASE II sales. Altos President Da�id 
Jackson told me he saw at least six 
database management programs that 
Altos wants to evaluate, and I noticed 
that Bill Godbout's people were col
lecting information too. 

Did You Hear the One About the 
Computer That Talks? 

It's no joke. 
With the ECHO speech synthesizer from 

Street Electronics whatever you type on the 
keyboard, your computer can say. The ECHO's 

, text-to-speech system gives your computer an 
unlimited vocabulary whjle using a minimum of 
memory. And now a diskette of fixed, natural 
sounding words is available to enhance the 
ECHO J[ 's voice output. 
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Nearly 400 language rules are contained in the ECHO's text
to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to
speech mode the user can select any of 63 different pitch levels, 
and have words spoken either monotonically or with intonation 
by using simple control character sequences. The rate of speech 
can be fast or slow; words can be spoken in their entirety or 
spelled letter by letter. The ECHOs also pronouhce punctuation 
and numbers. Words can be encoded using phonemes and 
diphthongs when the text-to-speech or fixed vocabulary is not 
required. 

· 

Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the sight 
and speech impaired. The ECHO is a complete stand alone unit 
which is compatible with most any computer; it sells for $299. 95. 
The ECHO ][, which plugs into the Apple ][,  is priced at $149. 95. 

Street Electronics Corporation 
1140 Mark Avenue, Carpinteria, CA 93013 
Telephone (805) 684-4593 

Call toll free for demonstration (800) 221-0339 
Circle 404 on Inqui ry card. 



25 Van Zant Street • Norwalk, CT 06855 (203) 853·6880 • Telex 643·788 
Dial up our 24-Hour Computer Hotl ine for 
300 baud modems: (203) 853-0816 
0 Please send me an ASCOM program & 

documentation: $175.00 • 
0 The ASCOM docu mentation on ly: $30.00 • 0 FREE: Catalog of over 250 avai lable programs. 

C.O.D. ___ Visa ___ MasterCard __ _ 

_______ Exp. _____ _ 

of Micro _______ _ 

_______ Tel :  ______ _ 

______ St. ____ Zip ___ _ 

( "P lus  $3.00 shipping and handling in N. America. Ct. 
residents add 7 112 %  sales tax.) 

ASCOM 
·
is  a trademark of Dynamic M icroprocessor 

Associates. CP/M is a trademark of D ig i tal Research 
©. Copyright  1983 Westico, l"nc. A WA + 2 



. UNIX, 
with change. 

ldris is a trademark ofWhitesmiths, Ltd. / UNIX is a trademark of Bell Laboratories. 

Put off by the UNIX price tag and licensing restrictions? If you are, 
take a closer look at Idris. 

Idris gives you all the power of UNIX at a fraction of the cost
and they're highly compatible-even pin-for-pin in some cases. 
Upfront expenses are much lower, you only pay for the parts you 
ship, and the end-user licenses can be transferable. 

What's more, we wrote Idris ourselves -from the ground up
so you'll have fewer licensing hassles. We wrote it almost entirely 
in C, for maximum portability across a wide range of processors. 
And we kept it small. 

Idris can run comfortably where UNIX can't even fit: On an 
MC68000 with no memory management hardware, for example. 
On a bank-switched 8080 or Z80. Or on any LSI-11 or PDP-11 with 
memory management. A very big Idris plus. 

Find out how you can put Idris to work in your favorite con
figuration today. Write Whitesmiths, Ltd. , 97 Lowell Road, Concord, 
MA 01742. Or call (617) 369-8499, 1LX 951708 SOFTWARE CNCM. 

With Idris, you pocket the change. 

Whites� Ltd. 
Crafting Software 10ols for your Trade. 

Distributors, Australia, Fawnray Pty. Ltd. P.O.B. 224 Hurstville NSW 2220 (61 2 )  570-6100 Japan, Advanced Data Controls, Corp., Chiyoda-ku, Tokyo (03) 263-0383 United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 73313 1  
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Spreadsheet programs were also 
popular. Sorcim announced a num
ber of improvements in Supercalc, as 
well as a new programming editor. 
There must have been 20 other spread
sheets and derivatives.  Every one of 
them claims one or another unique 
feature, and without thorough tests 
and reviews there's no way I can tell 
them apart. 

There's now software for almost 
any "standard" machine and operat
ing system. CP/M and the 8-bit 280 
and 8085 are still the most commonly 
written for, but their popularity is be
ing strongly challenged by the IBM 
Personal Computer and its work
alikes. Because CP /M-86 is just com
ing out in a final and usable form-! 
saw it running only at Godbout's 
Compupro booth, although doubtless 
other exhibitors had it going-it's a 
bit early to tell how it will fare in 
competition with MS-DOS. 

Package Deals 
A lot of "business computers" are 

available .  Some come from original 
manufacturers, but many are systems 
put together from other people's 
machines. Typically, there's a pack
age deal of software and hardware, 
along with introductory materials 
and manuals. 

Some of these packages are pretty 
good; but it is my impression that the 
best hardware has not yet got 
together with the best software, and 
neither has been put into a package 
with the best introductory and teach
ing materials combined with an ex
tensive dealer and service network. 
This doesn't mean that there aren't 
some pretty good packages available. 

The Altos line, for example, is 
quite good. It has reasonable to ex
cellent software, decent introductory 
manuals, reliable and handsome 
hardware, and support from a very 
good dealer network. The Altos can 
be configured to work with Ethernet 
and other communications networks. 
On the other hand, the Altos is a 
single-board computer. It's not easily 
expanded or upgraded. What you 
buy is what you'll have for a while, 
unless you trade it in on an entire new 
system. For many buyers that's good 
enough. 



Now Our Fami ly Tree Is Complete 
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SBC-1 (Above) A m u lti process ing 
slave board computer with Z-80 CPU 
(4 or 6 MHz) , 2 serial ports, 2 paral lel 
ports, and u p  to 128K RAM . Provides 
un ique 2K F I FO buffer ing for system 
block data transfers. When u sed with 
Tu rboDOS or  MDZ/OS the resu lts are 
phenomenal ! 

Systemaster® ( Right) The u lti mate one 
board computer; use it as  a complete 
si ngle-user system or as the "mas ter" 
in a m u lti-processing n etwork 
envi ronment.  Complete with Z- BOA 
CPU, 2 serial and 2 paral le l  ports, 
floppy control ler, DMA, real 
time clock, and Tel etek's 
advanced CP/M B IOS.  Also 
supports MP/M-1 1, MDZ/OS, 
and Tu rboDOS. 

H D/CTC (Left) A hard d isk  and 
cartridge tape contro l ler  combined 
together  o n  one board ! A Z-80 CPU 
(4 or 6 MHz) ; 16K ROM, and u p  to 8K 

RAM provide i ntel l igence req u i red to 
re l ieve d isk  1/0 b u rden from host 
system CPU . Rou n d  out you r  
m u lt iprocessing system with an 
i ntegrated mass storage/back u p  
contro l ler. 

TELETEK 
9767F Busi ness Park Drive 
Sacramento, CA 95827 

(916) 361 -1777 

Telex #4991834 

Answer back-Teletek 

Circle 422 on i nquiry card. 

Your Single Source Fami ly of S-100 Products. 
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What if gou want more assurance your valuable data 
o 't fade a ag? 

Rely on SYNCOM disl<ettes with Ectyp€ coating . Balanced coercivity .means long-lasting signal l ife. 
Syncom d iskettes assu re excel lent 
archival performance in the 
following ways. 

First, with ca l ibrated coercivity - a 
precisely balanced blend of m i l led 
ferrous oxides that a l lows Ectype® 
coating to respond ful ly to "write" 
signals, for strong, permanent 
data retention . 

Then , a burn ished coating surface to 
boost both signa l  strength and 
packing density. 

Carbon add itives d ra in  away static 
charge before it can alter data . 

SY 

And ,  final ly, every Syncom diskette 
is write/read-back certified to be 
1 00% error free. 
To see which Syncom d iskette wi l l  
replace the one you' re using now, 
send for our free "F/exi-Finder" 
selection guide - and the name of 
the supplier nearest you .  

' 

Balanced coercivity 
of Ectype® coating 
a l lows write cu rrent 
to saturate ful ly . 

Syncom, Box 130 ,  Mitchel l ,  SD 57301 . 
800-843-9862 ; 605-996-8200. 

Manufacturer of a full line of flexible media 
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The Altos is the top end of the 
microcomputer line, and total pack
age costs tend to be high (although 
low compared to the minicomputers 
the Altos can replace) .  At the low 
end, the .O sborne 1 is an excellent 
total package. I'm impressed with 
both the software and the introduc
tory materials that come with the ma
chine; I'm even more impressed with 
the dealer and service network that 
Osborne has built. 

I didn't see any other total pack
ages as impressive as those; but that 
was at COMDEX. I also saw hard
ware firms out looking at packaging . 
Compupro, Otrona, Zenith, Non
Linear Systems (Kaypro), Altos, and 
Morrow Designs were all buying 
rights to software, hiring writers, and 
building up their dealer networks. 
(I'm sure many others were also; 
these are the ones I talked to myself. )  

The Bottom Line 
Tony Pietsch, who knows what to 

look for, thought the most significant 
thing about this year's COMDEX was 
that of a dozen new terminals and 
small computers, just about every 
one of them offers ANSI-Standard 
X-3.64-1979. That, he explains, is 
standard ASCII, which specifies how 
computers ought to communicate 
with each other and what the control 
characters ought to mean. This is 
what the big boys in mini- and main
frame computers conform to. 

This . trend is significant because it 
means that the microcomputer in
dustry is moving that much closer to 
maturity. We now have microcom
puters that can hook into the com
munications networks used by the 
very large business systems, and that 
trend is strengthened by the adoption 
of ANSI (American National Stan
dards Institute) standards for com
munications. Microcomputers cost 
only a fraction of what the business 
community usually expects to pay. 
We've established a trend toward de
cent software at reasonable prices. 
New and better manuals, instruc
tional materials, and training systems 
are being developed all the time. 

Put it all together and there's no 
limit to the future of the microcom
puter industry. • 





will 
• And 

Chances are, we have just what you want right in our warehouse. 
So we can ship it out right now. At the right price. 

1 6 K RAM KITS . . . . . .  1 3 .95 
Set o f  8 NEC 4 1 1 6  2 0 0  n s .  Guaranteed one year. 

FOR IBM·PC, set of 9 . . . . . . . . . . . . . . . . . . . . .  1 5 . 75 

DISKETTES 
ALPHA DISKS . . . . . . . . . . . . . . . . .  21 .95 
Single sided. certified Double Density 40 Tracks. 
with Hub· ring. Box of 1 0. Guaranteed one year. 

.. . .  23.50 

SCOTCH 3M 
S.S.D. DEN 40 TRK . .  
D. S.D. DEN 40 TRK . . . .  . . . . . . . . . .  36.50 

V E R BATI M  DATA L IFE  
M D  525-01 , 1 0, 1 6  . . . . . . . . . . . . . . . . . . . . . . . . .  26.50 
MD 550·01 , 10. 1 6. .  . .  . .  .44.50 
M D  557-0 1 .  1 0. 1 6 . .  . .  . . . . . . . . . . . . . . .  45.60 
M D  577-01 , 10. 1 6  . . . . .  34.80 
FD 32 or 34·9000. . .  . .  . . . .  36.00 
FD 32 or 34·8000 . . . . . . . . . . . . . . .  45.60 
FD 34-4001 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4B. 60 

DISKETTE STO RAG E 
5 '1 <  PLASTIC LIBRARY CASE . . . . . . . . . . . . .  2 . 50 
8" PLASTIC LIBRARY CASE . . . . . . . . . . . . . .  3. 50 
PLASTIC STORAGE BINDER w/ Inserts . . .  9 .95 
PROTECTOR 5 v. ' '  (50 Disk Capacity) ...  2 1 .95 
PROTECTOR 8" (50 Disk Capacity) . . . . . .  24.95 
DISK BANK 5 V. " . . .  . . . . . . . . . . . . . . . . . . . . .  5.95 
DISK BANK 8" . . . . . . . . . . . . . . .  6.95 

N EC PE RSONAL 
COM PUTERS 
Call Alpha Byte for our low NEG prices. 

ALTOS COM PUTER 
SYSTEMS 
Call Alpha Byte for our low Altos prices. 

ATARI COM PUTERS 
SIGNALMAN MODEM . . . . . . . . . . . . . . . . . . . . . . .  85.00 
ATARI 800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.00 
ATARI 400 ( 1 6K) . . . . . . . . . . . . . . . . . . . . . . . . . .  $CALL 
ATARI 810 DISK DRIVE. .  .. . . . . . . . . . .  .445.00 
ATARI 850 INTERFACE . . . . . . . . . . . . . . . . . . .  1 69.00 
ATARI 410 PROGRAM RECORDER . . . . . . .  75.00 
EPSON CABLE. . . .  . . . . . .  35.00 
MEMORY MODULE ( 1 6K ) . .  . .  . . . .  89.95 
JOYSTICK CONTROLLER. .  . . . . . . .  1 0.00 
PADDLE CONTROLLERS.. .. . . . .  1 7  .50 
STAR RAIDERS. .  . .  . . . . .  32.00 
MISSILE COMMAND . . . . . . . . . . . . . . . . . . . . . . . .  32.00 
ASTERIODS. .  . . . . . . . .  32.00 
PACMAN . .  . .  . . . . . . . . . . . . . . . . . . . .  32.00 
CENTIPEDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.00 
PERCOM DISK DRIVE. .  . . . . .  684.00 

See Apple-A1ari Software. 

INTEG P E R I P H E RALS 
RAM MODULES 

4 8 K  FOR ATARI 400 . . . . . . .  . .  . . . . . . . .  145.00 
32K FOR ATARI 800 . . . . . . . . . . . . . . . . . . . . . . 67.00 

PRI NTERS 
ANADEX WP 6000 P & S . . . . . . . . . . . . . . .  2814 .00 
ANADEX 9501A . . . . . . . . . . . . . . . . . . . . . . . . . . .  1390.00 

STAR MICRONICS GEMINI  10 . . . . . . . . . . . .  $CALL 
RIBBONS FOR M X-80 . . . . . . . . . . . . . . . . . . . . . . .  8 .95 
RIBBONS FOR MX-100. .  . . . . . . . . . . .  24 .00 
C-ITOH F-10 40 CPS PARALLEL . . . . . . .  1390.00 
C-ITOH F-1 0  40 CPS SERIAL . . . . . . . . . .  1390.00 
C-ITOH PROWRITER PARALLEL. .  . .469.00 
C-ITOH PROWRITER SERIAL..  . . . . . . . . . . .  590.00 
C-ITDH PROWRITER I I  PARALLEL . . . . . . .  71 5.00 
C-ITOH PROWRITER I I  SERIAL . . . . . . . . . .  767.DO 
EPSON MX-80 W/GRAFTRAX PLUS . . . . .  $CALL 
NEW1 EPSON FX-80. . .  .. . . . . . .  $CALL 
EPSON MX-100 W/GRAFTRAX PLUS . . .  $CALL 
EPSON GRAFTRAX PLUS. . . .  .. . . .  60.00 
COMREX CR-1 PARALLEL. . . . . . . . . . . . . . . .  839.00 
COMREX CR·1 SERIAL.. . .  . . . .  859.00 
COM REX TRACTOR FEED . . . . . . . . . . . . . . . .  1 09.0D 
IDS PRISM 80. . .  .. . . . . . . . . . . .  859.00 
IDS PRISM 80 WI COLOR/OPTIONS . .  1 599.0D 
NEG 8023A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .485.00 
NEG SPINWRITER 3530 P. RO . . . . . . . . .  1995.00 
NEC SPINWRITER 7710 S . RO . . . . . . . .  2545.00 
NEG SPINWRITER 7730 P.  RO . . . . . . . . .  2545.DO 
NEG SPINWRITER 7700 D SELLUM . . .  2795.00 
NEG SPINWRITER 3500 SELLUM . . . . . .  2295.00 
OKIDATA MICROLINE 80 . . . . . . . . . . . . . . . . .  389.00 
OKIDATA MICRDLINE 82A. .  .. . . . . . . .  460.00 
OKIDATA MICRDLINE 83A . . . .  70D.DO 
OKIDATA M ICROLINE 84 . . . . .  1 1 70.00 
OKIGRAPH 82.. . .  . . . .  49.95 
OKIGRAPH 83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49.95 
MICROBUFFER IN-LINE 32K . . . . . . . . . . . . .  299.00 
MICROBUFFER IN-L INE 64K . . . . . . . . . . . .  349.00 
MICROBUFFER 64K EXPANSION MOD . 1 79.00 

BOOKS 
THE CUSTOM APPLE. . . .. . . . . . . .  24.95 
BASIC BETTER & FASTER DEMO DISK . .  18.00 
THE CUSTOM TRS-80 . . . . . . . . . . . . . . . . . . . . . .  24.95 
M ICROSOFT BASIC FASTER & BETTER .24.95 
CUSTOM liD MACHINE LANGUAGE . . . . . .  24.95 
TRS-8D DISK & MYSTERIES. .  . . . .  1 6 .95 
MICROSOFT BASIC & DECODED . . . . . . . . . .  24 .95 

APPLE HAR DWARE 
QUENTIN APPLEMATE DRIVE..  . . . . . . . .  269.00 
SUPER CLOCK I I  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 29.00 
VERSA WRITER DIGITIZER . . . . . . . . . . . . . . .  259.00 
ABT APPLE KEYPAD . . . . . . . . . . . . . . . . . . . . . . .  1 1 9.00 
SOFTCARD PRE M I U M  SYSTEM . . . . .. 569.00 
MICROSOFT Z-80 SOFTCARD . . . . . . . . . . . .  249.00 
MICROSOFT RAM CARD. . . . . .  . .  . .  79.00 
VIDEX 80x24 VIDEO CARD . . . . . . . . . . . . . . . 260.00 
VIDEX KEYBOARD ENHANCER I I  . . . . . .  1 29.00 
VIDEX F UNCTION STRIP. . . . .  . .  . . . .  74.00 
M & R S UPERTERM 8Dx24 VIDEO BD ..  31 5.00 
M & R COOLING FAN..  . .  . . . .  .44 .95 
M & R U NIVERSAL MOD. .  . . . . . . .  5495 
T/G JOYSTIC K . .  . .  . . .  .44.95 
T /G PADDLE.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.95 
T /G SELECT-A-PORT. .  . . . . . . .  54.95 
T/G TRACKBALL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47.50 
KRAFT JOYSTICK . . . . . . . . . . . . . . . . . . . . . . . . . .  4B.OO 
VERSA E·Z PORT. .  . . . . . . . . . .  21 .95 
THE MILL-PASCAL SPEED UP . . . . . . . . . . . .  270.00 
PROMETHEUS VERSACARD. . . .  . . . . . . . .  1 65.00 
MICROBUFFER lit 1 6K W/GRAPHICS . . .  259.00 
MICROBUFFER lit 32K W/GRAPHICS ... 299.DO 
SUPERFAN 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.00 
SUPERFAN I I  W/ZENER..  .. . . . . . . .  B4.50 
RANA CONTROLLER . . . . . . .  1 04 .00 
RANA DRIVE ELITE I . . . . . . .  335.00 
SNAPSHOT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 9.00 

GRAPPLE R + . . .  . .  . . . .  1 45.00 
7710A ASYNCHRON . SER. INTERFACE. 149.00 
7712A SYNCHRON . SER . INTERFACE . . .  1 59.00 
7742A CALENDAR CLOCK. .  .. . . . . . . .  99.00 
772BA CENTRONICS INTERFACE . . . . . . . . .  105.00 
VISTA VISION 80·80 COL CARD . . . . . . . . .  259.00 
VISTA B" DISK DRIVE CONTROLLER . . .  549.00 

MONITORS 
USI AMBER 1 2 " . .  . .  . . . . .  160.00 
NEC 12" GREEN MONITOR . . . . . . . . . . . . . .  169.00 
NEG 12" COLOR MONITOR. .  . .  . . . .  399.00 
BMC GREEN MONITOR . . . . . . . . . . . . . . . . . .  89.00 
AMDEK COLOR 1 . .  . . . . . . . . .  365.00 
AMDEK RGB COLOR I I  . . . . . . . . . . . . . . . . . . .  774.00 
AMDEK RGB INTERFACE. .  . . .  . . . . .  1 69 .00 
TAXAN RGB. . . .  .. . . . . . . . . . . . . . . .  359.00 
TAXAN 1 2 "  AMBER . . . . . . . . . . . . . . . . . . . . . . .  1 25.00 

MOU NTAIN 
HARDWARE 
CPS MULTIFUNCTION BOARD . . . . . . . . . . . 1 54.DO 
ROM PLUS WI KEYBOARD FILTER . . . . . .  1 65.00 
ROM PLUS W/0 KEYBOARD FILTER . . . .  1 2 5.00 
KEYBOARD FILTER ROM . .  . . . . . . .  .49.00 
COPYROM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .49.00 
MUSIC SYSTEM . . . . . . . . . . . . . . . . . . . . . . . .  369.00 
ROMWRITER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.00 
EXPANSION CHASSIS . . . . . . . . . . .  580.00 
RAM PLUS 32K. .  . . . . . . . .  1 60.0D 

S-1 00 HARDWARE 

CALI FOR N I A  
COMPUTER SYSTEMS 
2200A MAINFRAME . . . . . . . . . . . . . . . . . . . . . .  459. 00 
2065C 64K DYNAMIC RAM . . .  . .  . . . . .  539.00 
2422 DISK CONT. & CP/M"' . . . . . . . . . . . .  359.00 
271 0 4 SERIAL 1 / 0 . .  . .. . . . . . .  279.00 
271B 2 SERIAL I 2 PARALLEL 1/0 . . . . .  289.00 
2720 4 PARLLE L 1 / 0. . . .2 1 9 . 00 
281 0  Z-80 CPU . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259.00 

COM R EX 
"THE TIMEPIECE" S-100 CLOCK . . . . . .  1 25 .0D 

MODEMS 
NOVATION J-CAT . . . . . . . . . . . . . . . . . . . . . . . . . .  1 25.00 
NOVATION SMARTCAT 2 1 2 . .  . . . . . .  499.00 
NOVATION SMARTCAT . . . . . . . . . . . . . . . . . . .  209.0D 
NOVATION 0-CAT (1 200 Baud) . . . . . . . . . .  619.00 
NOVATION APPLE·CAT (300 Baud) . . . . .  310 .00 
NOVATION APPLE-CAT ( 1 200 Baud) . . . .  6D5.00 
UDS 212 LP ( 1 200 Baud) . . . . . . . . . . . . . . . .  429.00 
UDS t 03 JLP AUTO ANS . . . . . . . . . . . . . . . . .  209.00 
HAYES MICROMODEM I I  . . . . . . . . . . . . . . . . .  2B9.00 
MICROMODEM WI TERMINAL PKG . . . . .  309.00 
HAYES 100 MODEM (S·100) . . . . . . . . .  325.00 
HAYES SMART MODEM (300 Baud) . . .  227.00 
HAYES SMART MODEM ( 1 200 Baud) . .  54D.DD 
HAYES CHRONOGRAPH . . . . . . . . . . . . . . . . . . .  1 99.00 
SIGNALMAN MODEM W /RS·232C . . . . . .  85.00 

TERMI NALS 
TELEVIDEO 925C . . .  
ADDS-VI EWPOINT . .  
HAZELTINE ESPRIT . .  
VISUAL-50 GREEN . . .  

. .  . . . . . . . . . . . . . . . . .  B 1 0.00 
. . . . . . . . . . . . . . .  599.00 
. . . . . . . . . . . . . .  5 1 0.00 

. . . . . . . . .  690.00 

TRS-80 MOD I 
HARDWARE 
PERCOM DATA SEPARATOR. .  . . 27.00 
PERCOM DOUBLER I I  W /DOS 3.4 . . . . .  1 59.00 
4 DRIVE CONTROLLER P/S . . . . . . . . . . . . . .  259.00 
TANDON 40 TRK DISK DRIVE W/P.S . .  2B9.00 
LNW DOUBLER W/DOSPLUS 3.3 . . . . . .  1 38.00 
LNW 5/B DOUBLER W/DOSPLUS 3.4 .. 1 81 .00 

I B M  HARDWARE 
SEATTLE 64K RAM + . .  . .  . . . . . . . . . . .  355.00 
OUADBOARD 64K. . . .  . . . . . . . . .  .430.00 
64K MEMORY UPGRADE . . . . . . . . . . . . . . . . . . .  80.00 

ALPHA BYTE I BM M EMORY 
EXPANSION BOARDS 
256K W /RS-232C . . . . . . . . . . . . . . . . . . . . . . . .  349.00 
256K W /RS-232C & SUPERCALC . . . . . .  529.00 
5 1 2 K  W /RS-232C . . . . . . . . . . . . . . . . . . . .  579 .00 
5 1 2 K  W /RS·232C & SU PERCALC . . . . .  .749.00 

I B M  DISK D RIVES 
Alpha Byte 's add-on drive kits for the IBM -PC 
each kit includes installation instructions. 

1 Tandon TM100·1 Single head 40 trk . 195.00 
1 Tandon T M 1 00-2 Douule head 40 lrk.262. 50 
QUENTIN DOUBLE HEAD 40 TRK . . . . . . . .  289.00 

HARD DISK 
DRIVE SPECIAL 
M EDIA DISTRI BUTORS 
5 '/• 

. .  
Winchester. cabinet. P.S. controller. 

assembled and tested. Altaches to your Z-80 CPU 
system in minutes. Runs on Northstar. Heath/ 
Zenith, TRS-80 Mod II, Apple w/ CP/M"' . CCS 
and others. Hardware must be Z-80 /CPM ' 
system. The included sell-installing software at· 
taches to your CP/M" system. 6-month warran
ty. No eflect on your present tloppy disk system. 
Includes all cables and installation instructions. 

1 0  MEGABYTES . . . . . . . . . . . . . . . . . . . . . . . . . .  2370.00 
20 M EGABYTES . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 80.00 

ISOLATO RS 
ISO-t 3-SOCKET.. 
IS0-2 6-SOCKET . . . .  

BARE DRIVES 
TAN DO N  5 1/4 I N C H  

. . . . .  49.95 
. .49.95 

1 00-1 SINGLE HEAD 40 TRK . . . . . . . . . . . .  195.00 
1 00-2 DUAL HEAD 40 TRK . . . . . . . . . . . . . .  262.50 
100·3 SINGLE HEAD 80 TRK . . . . . . . . . . . .  250.00 
100-4 DUAL HEAD 80 TRK . . . . . . . . . . . . .  369.00 

TAN DO N  T H I N L I N E  8 INCH 
848·1 SINGLE SIDE . . . . . . . . . . . . . . . . . . . . . .  379.00 
848-2 DUAL SIDE. . . . . .490.0D 

M I C ROSOFT 
APPLE 
FORTRAN • . .  . . . . .  . . . . . . . . . . . . . . . .  1 50.00 
BASIC COMPILER" . . .  296. 00 
COBOL · . . . . . .  550 . 00 

CP/M is a reg. trademark of Digital Research . ·Requires Z·80 Sohcard. tReg. trademark of Micro Pro International Corp. tTrademark of Practical Peripherals. Inc. · ·Trademark of Sohware Dimensions. Inc. 



Z-80 SOFTCARD . . . . . . .  249.00 
RAMCARD. .  . . . . . . . . .  .79 .00 
TYPING TUTOR I I . .  . . . . . . . . . .  1 7 .95 
OLYMPIC DECATHLON . . . - - - . . . . . . . . . . . 24 .95 
TASC APPLESOFT COMPILER . .  . . . . .  1 25.00 
ALDS . . . . . . 95 . 00 
MULTIPLAN NATIVE OR CP/M . . . . . . . . .  209.00 
TIME MANAGER . . . . _ _ _ . 1 1 7 . 00 

MICRO P RO 
APPLE CP/M® 
WORDSTAR " t. .. . . . . . . . . . . . . . . . . .  279.00 
S UPERSORT"t . . . . . . .  1 79 . 00 
MAILMERGE"t . .  . . . . . .  1 74 . 00 
OATASTAR"t . .  . . . . . . . . . . . . .  207. 00 
SPELLSTAR"t . _ __ . . . . . . . . . . . 1 74.00 
CALCSTAR"t . . . . . . . . . . . . . . . . . . . . . . . . .  1 09 .00 

CP/M® SOFTWAR E  
We carry CPIM' sol1ware in all popular disk 
formats. Call for availability and price. Most soH
ware also available on IBM.  

THE WORD PLUS . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7.00 
d BASE II . . . . . . . . . . . . . . . . . . . . . . .  429.00 
OUICKCODE . . . . . . . . . . . . . . . . .  230 .00 
DUTIL . . .  _ _ . . . . . 9 1 .00 
SU PERCALC . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 89 .00 
SPELLGUARD . . .  . . . . . .  230.00 
P & T CP/M"' MOD 2 & 16 TRS-80 . . . 1 75.00 
PASCAL Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349.00 
PASCAL/M Z-80 OR 8080. .  . . . . . . . .  295.00 
CONDOR 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.00 
CONDOR I I . .  . . . . . . . . . . . . . . . . . . . . . . . . .  849.00 

DIG ITAL R ESEARCH 
MAC. . . . . . . . . . . .  82.00 
ZSID. . . . . . . . . . . . . . . . . . . . . . .  92.00 
PASCAL MT+ WI SSP . . . . . . . . . . . . . . . . . .  .429.00 
PL/ 1 ·80. . . . . . . . . . . .  .439.00 
C BASIC 2. .  . . . . . . . . .  109.00 

SUPERSOFT 
DIAGNOSTIC I . . . . . . . . . . . . . . . . .  69.00 
DIAGNOSTIC I I . .  . . . . . . . . . . . . .  89.00 
·c·coMPILER . . . . . . . . . . . . . . . . . . . . . .  1 79 .00 
UTILITIES I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.00 
UTILITIES I I . . . .. . . . . . . . . . . .  59.00 
RATFOR . . . . . . . . .  89 .00 
FORTRAN . .  . . .  . . .  . . . .  . . . . . . .  239.00 
DISK DOCTOR . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 78.00 

M I CROPRO 
WORDSTAR . . . . . . . . . . . . . . . . . .  . .  . . . . . .  279.00 
SUPERSORT..  . . . . . . . . . . . . . . .  1 79 .00 
MAILM ERGE. .. . . . . .  1 74.00 
DATASTAR . . . . . .  207.00 
SPELLSTAR . .  . . . . . .  . . . . . . . . . . . . .  1 74 . 00 
CALCSTAR . . . . . . . . . . . . . .  . . . . .  1 09 .00 

M I C ROSOFT 
M U LTIPLAN . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.00 
BASIC 80. .  . . . . . . . . . .  249.00 
BASIC COMPILER. . . .  . . . . . . . . .  299.00 
FORTRAN 80. .  . . . . . . . . . .  359.00 
COBOL 80. .  . . . . . .  585.00 
MACRO 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 56.00 
mu MATH/mu SIMP . . . . . . . . . .  200.00 
mu LISP/mu STAR . . . . . . . . . . . . . . . . . . . . . . . .  1 65.00 

I B M  SO FTWARE 
VOLKSWRITER V 1 2.. . . . . . .  1 45.00 
WRITE ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90.00 
EASYWRITER I I . .  . .  . . . .  247. 00 
EASY SPELLER . . .  .. . . . . .  . . . . . . . . . . .  1 49.00 
EASY FILE . . . .  . . .  . . . .  . . . . . . . . . . .  285.00 
HOME ACCOUNTANT+ . . . . . . . . .  1 05.00 
FIRST CLASS MAIL. . .  . .  . . . . . . . . . .  85.00 
SU PERCALC . . . . . . . . . . . . . . . . . . . . . . . .  1 79 . 00 
WORDSTAR. . . .  . . . . . . . . . . . . . . . . .  279.00 
MAILMERGE. . . . . .  1 74 . 00 
DATASTAR . . . . . . .  207 .00 
SPELLSTAR . . . . . . . . . .  1 74 .00 
SUPERSORT . . . . . . .  1 79.00 
d BASE I I . .  . . . . . . . . . . . . . .  .429.00 
SPELLGUARO . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.00 
CALCSTAR . .  . . . .  1 99 . 00 
THE WORD PLUS . . . . . . . . . . .  1 1 7 .00 
T. I . M . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.00 
JFORMAT. . . .  . . . . .  39 . 00 
MOVE IT. . .  .. . . . . . . . . . . . . . . . . . . . . . . . . .  1 09.00 
THE TAX MANAGER. . . . .  . . . . . .  1 88.00 
VIS ICALC I 256K . . . .  . . . . . .  1 89.00 
VISITREND I VISI PLOT . . . . . .  235. 00 
VISIDEX. .  . . . . . . . . . . . . . . . . . . .  1 92 . 00 

VI SI F I LE. .  . . . . . . . . . .  249.00 

VISISCH EDU LE . .  . .229.00 
VE RSA WRITER GRAPHICS TABLETS . . . 2 70.00 
CONCURRENT CP/M' 86 . . . . . . . . . . . . . . .  3 1 5.00 
GRAPHICS HARD COPY SYSTEM . . . . . . . . .  1 9.50 

Call for additional IBM sol1ware prir.es. 

TRS-80 SOFTWARE 
NEWDOS/80 2 .0 M O D  1 . 1 1 1 . .  . . . . . .  1 39.00 
LAZY WRITER MOD 1 . 1 1 . .  . . . .  1 65.00 
PROSOFT NEWSCRIPT MOD 1 , 1 1 1  w/labels109.00 
SPECIAL DELIVERY MOD 1 . 1 1 1 .  . . . . . . . .  1 1 9.00 

'A()R() PROCESSOR SPECIAL 
(Limited Quantities) 

FRANKLIN ACE 
1 000 . ' . .  1 395.00 

FRANKLIN ACE SYSTEM 
DISK DRIVE W/ CONT. . 539.00 

ACE WRITER 
WORD PROCESSOR . . . . . 129.00 

MICROBUFFER II 32K . . . .  299.00 

C.ITOH 8510 . . . . . . . . . . . .  795.00 

NEC HI RES GREEN . . . . .  285.00 

SCOTCH 3M DISKETTES . .  44.00 

STORAGE BOX . . . 2.50 

� 
Now $2392 

This system may be modified to your needs. Call for special price quote. 

I B M  GAME SO FTWARE 
ZORK I ,  I I ,  I l l . .  . . . . 28.00 
STARCROSS. .  . .  . . . . .  28.00 
DEADLI N E . .  . . . .  .. . . . . . . . . . . . . . . . . . . . . . .  35.00 
GALAXY. .  . .  . . . . . . . . . . . . . . . . . . .  1 9.50 
M I DWAY CAMPAIGN . . . .  .. . . .  . .  . . 1 7.00 
THE WARP FACTOR . . . . . . . . . . . . . . . . . . . . . .  3 1 . 1 6  
LOST COLONY . . . . . . . . . . . . . . . . . . . . . . . . .  23.36 
CONQUEST. . . . . . . .  . . . . . . . . . . . .23.36 
GALACTIC ATTACK. .  . .  . . . . . .  25.00 
APPLE PANIC. .  . . . . . . . . . . . . . . . . . . . .  23.61 
TEMPLE OF ASPHAI . . . . . . .  34.95 
CROSSFIRE. .  . . . . . . . . . . . . . . . . . . . .  24.95 
FROGG ER. .  . .  . . . . . . . . . . . . .  27 .26 
M 'SOFT FLIGHT S I MU LATOR . . . . . . . . . .  38.95 

If you don 't see 1he software you want, call. Our 
sol1ware slock is constanlly expanding. 

APPLE SO FTWARE 
MAGIC WINDOW I I . . .  . . . . . . .  1 1 7 .00 
MAGIC WINDOW. .  . . 79.00 
MAGIC WORDS. .  . .  . .  59.00 
MAGIC MAILER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.00 
DB MASTER. .  . .  . . . . . . . . . .  1 69. 00 
DB MASTER UTILITY PACK I OR I I  . . . . . .  69.00 
DATA CAPTURE 4 .0/80 . . . . . . . . . . . . . . . . . . . .  59.95 
PFS:  GRAPH . .  . . .  .. 89.95 
PFS: (NEW) PERSONAL FIL ING SYSTEM .85.00 
PFS : REPORT. . . . . . . . . . . . . . . . . . . . . . . . . . .  79.00 
Z·TERM " . .  . .89.95 
Z·TERM PRO" . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 29.95 
ASCII EXPRESS PRO. .  . .98.00 
EASY WRITER-PRO . . . . . . . . . . . . . . . . . . . . . . . . .  1 36.00 
EASY MAILER-PRO . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7 .00 
A-STAT COMP. STATISTICS PKG . . . . . . . . . .  99.00 
BEAGLE BROTHERS UTILITY CITY . .  . . .  23.00 
APPLE MECHANIC . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.00 
TIP DESK #! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 . 95 
BEAGLE BAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.00 
SUPER TEXT 40/56/77 .. 97.50 
LISA 2 .5 . . . . .  . . . . .  59.95 
TRANSCEND I I . . . .  . . . . . . . . . . . .  1 1 5.00 
SCREENWRITER I I . . . .99.00 
DICTIONARY. .  . .  . . . . . . . . . .  .79 .00 
GENERAL MANAGER . . . . . . . . . . . . . . . . . . . . . . .  1 79.00 

CONTI N ENTAL SO FTWA R E  
G / L. .  . .  . . . . . . . . . . . . . . . . . . . .  1 65. 00 
A / R . .  . .  . . . . . . . . . . . . . . . . . . . .  1 65.00 
A / P. . .  . . . . . . . . . .  1 65.00 
PAYROLL. .  . . . . . . . . . . . . . . . . . .  1 65.00 
PROPERTY MGMT . . . . . . . . . . . . . . . . . . . . . .  325.00 
THE HOME ACCOUNTANT . . . . . . . . . . . . . . . . .  59.95 
F .C. M . wlform feller . . . . . . . .  75.00 

VIS ICORP 
DESKTOP PLAN I I . . .  . . . . . . . .  1 89.00 
VISIPLOT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 58.00 
VI SITREN O/VIS I PLOT . . . . . . . . . . . . . . . . . . . .  229 . 00 
V I SIOEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 89.00 
VISITERM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .79.00 
VISICALC . . . . . . . . . .  189.00 
VISIFILES . .  . . 1 89.00 
VISISCH EDULE. .  . .229.00 

X-TRA SPECIAL DELIVERY MOO 1 . 1 1 1  . . .  199.00 
TRACKCESS MOD 1 . .  . . . . . .  24 .95 
OMNITERM SMART TERM . MOO 1 , 1 1 1  . . . . .  89.95 
MICROSOFT BASIC COMP. FOR MOD I. 1 65.00 
LOOS 5.1 MOD 1 . 1 1 1 . . .  .. . . . . . . . . . .  1 1 9.00 

TRS-80 GAM ES 
SU PERNOVA. .  . .  . . . . . . .  1 7 .95 
ROBOT ATTACK.. . . . . . .  1 7 .95 
MISSILE ATTACK . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 .95 
STAR FIGHTER. .  . . . . . . . .  24.95 

Call for more TRS-80 games. 

APPLE & ATARI GAM ES 
Spinnaker in stock, call for prices. 

BRODERBUND 
APPLE PANIC. . . . . . . . . . . . . . . . . . . . . .  23.61 
MIDNIGHT MAGIC . . . . . . . . . . . . . . . . . . . . . . . . .  27.26 
CHOPLIFTER. . . . . . . . 2 7 . 20 

AUTOMATED S I M U LATI O N S  
INVASION ORIO N . .  . . . . . . .  20.95 
STAR WARRIOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .35 
CRUSH,CRUMBLE AND CHOMP . . . . . . . . . .  24 .95 
TEMPLE OF APSHAI . .  . . . . . . .  3 1  .35 
HELLFIRE WARRIOR . .  . . . . . .  31 .35 
RESCUE AT RIGEL. . . .  . . . . . . .  23.36 

ON-LI N E  SYSTEMS 
WIZARD A N D  PRINCESS. .  . .  . . .  2 7 . 26 
SOFT PORN ADVENTUR E . .  . . . . . . . . . . . . .  23 .36 
THRESHOLD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 . 1 6  
JAW BREAKER. .  . . . . .  23.36 
CROSSFIRE. .  . .  . . . . . .  24 _ 95 
ULYSSES & GOLDEN FLEECE. .  . . 25. 95 
FROGGER. .  . 24 . 50 

I N FOCOM 
ZORK 1 , 1 1 . 1 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.00 
STARCRQSS . . . . . . . . . . . . . . . . . . . . . .  .. . . .  28. 00 
DEADLINE . . . . . . . . . . . . . . . . . . . . .  35.00 

EDU-WA R E  
COMPU-READ. .  . . _ . . 24 .95 
COMPU-MATH FRACTIONS . . . . . . . . . . . . . . .  34.95 
COMPU-MATH DECIMALS . .  .. . . .  34.95 

M O R E  G R EAT APPLE 
GAM ES 
DARK CRYSTAL . . . . . . . . . . . . . . 3 1 .6 1  
TU BEWAY . .  . . . . . . . . . .  2 7  . 26 
ARCADE MACHINE . . . . . . . . . . . . . . . . . . . . . . . . . .  32 . 95 
TUES. MORNING QUARTERBACK. .  . . .25. 95 
THE SPACE VIKINGS . . . . . . . . . . . . . . . . . . . . . . .  38.50 
COMPUTER QUARTERBACK . . . . . . . . . . . . . . . . 3 1 . 1 6  
SEA FOX. . . . . . .  24 .00 
THE SHATTERED ALLIANCE . . . . . . . . . . . .  .49.95 
POOL 1 .5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.26 
ULTIMA. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 . 1 6  
RASTER BLASTER. . . . . . . .  23.36 
FLIGHT S I M U LATOR . . . . . . . . . . . . . . .  26.61 
INTERNATIONAL GRAND PRIX . . . . . . . . . . .  25.95 
SARGON I I . . .  . . .  28.95 

PI NBAL L SUBLOGIC . . . . . . . . . . . . . . . 24 . 50 
SNACK ATTACK . . . . . __ . . . . . . . . . . . . . . . . . . . 23.36 
BUDGECO PINBALL CONST. SET . . . . . . . . .  31 .61  
TH I EF . . . .  . . . . . . . . . . . . . . .  24 .9 5 
THE WARP FACTOR . .  . . . . . . . . . . . . . . . .  31 . 1 6  
COSMO M ISSION . .  . . . . . . . . . . . . . . . . .  23.36 
WIZARDRY . . . . . . . . . . .  37.95 
NIGHT OF DIAMONDS . . . . . . . . . .  27. 26 
STARBLAZER . . .  . . . .  24.95 
CRISIS MOUNTAIN . . .  . . . . . . . .  26.32 

S I R I U S  SO FTWA R E  
SPACE EGGS . .  . .  . . . . . . . . . . . . . . .. . 23. 36 
GORGON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 . 1 6  
SN EAKERS . . .  . . . . . . . . . . . . . . . . . . . . . .  23 .36 
PHANTOMS FIVE. .  . . . . . . .  2200 
BANDITS . . . . . .  . .  . . . . . . .  . . . . . . .  25.00 

EDU-WAR E  
PERCEPTION PKG . .  . . . . . . . . . . . . . . . . . . . 1 9 .95 
COMPU-MATH : ARITHMETIC . . . . . . . . . . . . . . 39.95 
COMPU-SPELL (REO . DATA DISK) . . . . . . . 24 . 95 
COMPU-SPELL DATA DISKS 4-8. ea . . . . .  1 7 .95 
RENDEZVOUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 . 50 

ON-L I N E  SYST E M S  
ULTIMA I I . .  . . . . . . . . . .  42.00 
MISSILE DEFENSE . . . . . . . . . . . . . . . . . . . . . . . . . .  27.26 
PEST PATROL _ _  . . . . . .  . . . . . . .  23.36 
TIME ZONE . . . . . . . . . . . . . . . . . . . . . . . . . .  77.96 
CRANSTON MANOR . . . . . . . . . . . . . . . . . . . . . . . . .  25.95 
CANNON BALL BLITZ. .  . . . . . . . . . .  25.95 

M U S E  SO FTWA R E  
ROBOT WARS _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . 32.95 
THREE MILE ISLAND. .  . .  . . . .  _ . .  _ . . . . . .  _ . . .  3 1 .6 1  
A . B. M . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 .46 

To order or for 
information call 
In NeYI\brk: 
(212) 509-1923 
In Los Angeles: 
(213) 706-0333 
In Dallas: 
(214) 744-4251 
By Modem: (�)-�1� rCALL OUR MODEM LINE I 

I FOR WEEKLy SPECIALSj L - - - - - -

3 1 245 LA BAYA DRIVE 
WESTLA K E  V I L LAGE. CA 9 1 362 

Circle 14 on inquiry card. 

We guarantee everylhing we sell for 30 days - no returns aher 30 days. Defective sohware will be replaced free, but all other software returns are subject to 15% restocking fee and must be accompanied by RMA slip. No 
returns on game sohware. unless defec1ive. We accept VISA and Mastercard on all orders: COO orders. up 10 S300. Shipping charges: 53 for all prepaid orders. actual shipping charges for non- prepaids: S3 for COD orders 
under 251bs. ($6 for over) plus a S4 surcharge: add 15% for foreign. FPO and APO orders. Calif. add 6% sales tax. in L.A. County add 6Vz"'o. Prices quoted are for stock on hand and are sub;ect 1o change wilhou1 notice. 
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The Promise of Perpendicular 
Magnetic Recording 

As the I apanese seem to have realized already, 
perpendicular magnetic recording represents 

the next level of recording technology. 

Of the several new mass-storage 
technologies that promise greatly in
creased data densities, perpendicular 
magnetic recording is the one most 
likely to enjoy early widespread �se. 
Perpendicular-magnetic-recording 
technology, even in its infancy, 
promises a tenfold improvement over 
conventional recording. ' 

The key to the new method lies in 
magnetizing the tape or disk surface 
material at right angles, i .e . , at angles 
perpendicular to the surface.- In con
trast, conventional longitudinal 
recordi�g creates magnetized zones 
along the surface. With perpendicular 
recording, higher recording densities 
now squeeze the width rather than 
the length of these magnetized 
regions . 

Conventional Recording 
The digital 1s and Os of a com

puter's binary language are recorded 
by magnetizing discrete regions of the 
magnetic material, usually an oxide 
of iron, that coats the surface of a 
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recording tape or disk. You can think 
of each computer bit (1 or 0) as a tiny 
permanent magnet within this mag
netizable surface layer. 

In conventional recording technol
ogy, the �iny permanent magnets rep
resenting digital 1s might be recorded 
north-pole-first along the length of 
the recording track, while digital Os 
would be recorded south-pole-first 
along the same track. Because the 
playback heads can detect only tran
sitions, the process of reading the 
recorded data actually involves de
tecting the change in polarity: a 
north-to-south transition may be ar
bitrarily defined as a digital 1, and 
a south-to-north change will then 
become a digital 0. The magnetized 
zones lie lengthwise, or end to end, 
along the recording track in conven
tional longitudinal recording. 

.A nine-track digital tape recorder 
will encode 1s and Os in nine parallel 
rows or tracks along the length of the 
tape, with each track containing up to 
6250 magnetic changes (called flux 
changes) per inch. The most ad
vanced magnetic memories can re
cord the equivalent of 15,000 "tiny 
permanent magnets" per inch of re
cording track. Winchester disk mem
ories, using the most advanced head
positioning mechanisms, create up to 
1000 circular recording tracks per 
inch of disk radius. Such advanced 
Winchester memories have storage 

capacities a!! high as 1 .6  X 109 bits 
per disk. 

The Limiting Factor 
What ' limits recording density and 

therefore memory capacity? That is, 
what sets a ceiling on .the number of 
tiny permanent magnets that can be 
created in each inch of the recording 
medium's magnetic coating? What 
are the sources of data-reading. error 
that prohibit an indefinite increase in 
magnets-per-inch recording density? 
Computer memories must sustain 
error-free operation in the region of 1 
bit in 1012 bits. Otherwise, computer 
systems would provide unexpected 
payroll bonuses and guide astronauts 
to Hoboken instea,d of the moon. 

The stronger the recording equip
ment can make each tiny magnet that 
it creates in the medium's magnetic 
layer; the more accurately the equip
ment's read head will determine 
whether a magnet represents a 1 or a 
0. Memory-system designers try to 
create circumstances that will sustain 
magnet strength as recording density 
(bits per inch) increases. 

From basic research on magnetism, 
it has long been understood that a 
permanent magnet should be long 
and thin; its length should be several 
times greater than its thickness. If for 
some reason a magnet must be short
ened, then the magnet's thickness 
must be proportionately reduced in 

Circle 319 on Inquiry card. --+ 
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order to maintain the magnet's 
strength. This need to make the 
magnet long relative to its "waistline" 
dimension stems from the self-demag
netization properties of all permanent 
magnets. The north and south poles 
tend to neutralize each other, with a 
net reduction in the magnet's overall 
effectiveness and resulting external 
field. Keeping the poles far apart and 
the ratio of length to thickness high 
reduces this self-demagnetization ef
fect. The length-to-thickness ratio 
suffers as longitudinal recording's 
data density increases. 

An examination of the factors de
termining the dimensions of these 
longitudinally recorded magnets will 
show why increased density adverse
ly affects the magnet's length-to
thickness ratio. Because they are re
corded end to end along the magnetic 
track, their length must decrease as 
recording density rises. One dimen
sion of the "waistline" is fixed, being 
set by the thickness of the tape or 
disk's magnetic coating. The other is 
determined by the across-the-track 

width of the recording head. 
Therefore, to maximize the mag

net's length-to-width ratio, recording
head designers strive to produce very 
narrow tracks, while manufacturers 
of tape and disk media offer products 
with remarkably thin magnetic 
layers. Both endeavors are aimed at 
creating magnetized regions with 
very narrow waistlines so that the 
reduced magnet length at high den
sities still preserves a reasonable 
length-to-thickness ratio. 

At densities above 15,000 magnets 
per inch, however, even these tactics 
reach a point of diminishing returns. 
Thinner coatings mean less magnetic 
material, hence weaker electrical out
put signals. Recording experts suggest 
that conventional longitudinal-re
cording technology has already 
pushed lineal recording density close 
to its ultimate ceiling. The only di
mension left open to improvement in 
raising memory capacity within this 
technology is the number of tracks 
per inch. Currently, the most ad
vanced head-positioning servomech-

anism can advance the head in incre
ments of only 111000 of an inch, pro
ducing 1000 tracks per inch of disk 
diameter. It should ultimately be pos
sible, however, to record 10,000 
magnetic zones per inch and, there
fore, something approaching 10,000 
tracks per inch. That would yield a 
tenfold gain in memory capacity 
without need 

. 
for further gains in 

along-the-track recording density. 
Improved head-positioning mechan
isms will doubtlessly raise the tracks
per-inch figure in the years ahead but 
perpendicular recording affords the 
possibility of major gains not only in 
tracks per inch but especially in bits 
per inch along each track. 

Perpendicular Recording 
Since conventional longitudinal

recording technology leads to in
creased self-demagnetization of the 
tiny recorded magnets as density is 
increased, is there some alternative 
approach that sidesteps the problem? 
The obvious way is to reorient the 
tiny magnets within the magnetizable 

-------------------------------, layer on each disk or tape, so that 

• Full  O l i vett i  
typew riter 
warra nty 

• U.L. 
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their length-to-thickness ratio no 
longer deteriorates at higher densi
ties. While conventional recording re
duces the length dimens�on of the 
end-to-end magnets, perpendicular 
recording puts the squeeze · on width 
rather than length at higher densities. 
Tl:te magnetized zones are turned 90 
degrees, so that instead of lying along 
the tape's surface, the length dimen
sion of the zone now stands vertical
ly, perpendicular to the surface of the 
disk or tape. You might say that the 
magnets are recorded "into" the 
magnetic material rather than along 
it. Magnet length is now determined 
by the depth of the layer of magnetic 
material. One of the width dimen
sions is still set by recording-track 
width and the other by bits per inch 
along the track. 

Consequently, raising the record
ing density no longer worsens the de
magnetizing effect .  In fact, the op
posite is true. Because the recorded 
magnetic zones are perpendicular to 
the disk or tape surface, higher densi
ties now squeeze their waistline di
mensions, rather than their length. 
The length-to-thickness ratio steadily 
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Technology Versatility Lineal Density Areal Density 

longitudinal read and write 1 5,000 flux 1 65 x 1 0• flux 
recording reversals per inch reversals per 

square inch 

perpendicular read and write 1 00,000 flux 1 010 flux reversals 
recording reversals per inch per square inch 

laser (optical) read only 25,000 impressions 6.25 .X 1 0' 
recording per inch impressions per 

square inch 

64K-bit RAM read and write NA 1 06 bits 
per square inch 

Table 1:  A comparison of the theoretical performance of four memory technologies. 
Perpendicular magnetics offers both read and write capabilities and the highest areal 
densities. The 64K-bit RAM is, of course, volatile and is included here only to put 
the density of the other technologies in perspective. 

improves as recording density is 
raised, and we have a condition, rare 
in science, in which pushing technol
ogy to higher limits actually enhances 
the phenomenon being pushed. 

Even though perpendicular-record
ing technology has yet to emerge 
from the research laboratory, scien
tists confidently predict that densities 
of 100,000 bits per inch will rapidly 
be realized in commercial hardware. 
Indeed, some experiments already 
suggest that a 440,000-bit-per-inch 
density will be possible. Further im
provements will be made in the years 
ahead, with an ultimate limit set by 
phenomena-perhaps at the atomic 
level-totally different from the self
demagnetization that limits the densi
ty attainable with longitudinal-re
cording technology. 

Areal Comparison with 
Other Technologies 

Recording media and technologies 
are best compared on the basis of bits 
per square inch rather than bits per 
inch. This is because you can increase 
memory capacity by raising both re
cording density and the number of 
recording tracks. Thus, areal compar
isons take both sources of improve
ment into account .  On this basis, per
pendicular recording offers close to 
an immediate hundredfold improve
ment, at 1010 (100,000 X 100,000) 
bits per square inch, over longitudi
nal recording's 108 (10,000 X 10,000) 
bits per square inch. True, these 
figures represent recording densities 
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that may be attainable in the future 
rather than what can be achieved 
with today's hardware, but they pro
vide a useful basis for comparison. 

Laser Recording 
Laser memory techniques enjoy a 

"good press, " probably owing to their 
space-age novelty. There are physical 
limitations, however, to the potential 
data densities achieved by laser tech
nology. Diffraction phenomena limit 
physical dimensions to about 1 
micron when visible light is used. 
(The same limitation crops up in geo
metries of semiconductor layout . )  Be
cause 1 micron is 1 millionth. of a 
meter, and a meter is roughly 40 
inches, this limiting resolution works 
out to 40/106• At best, therefore, 
based on visible-light wavelengths, 
laser recording can achieve a max
imum density of 106/40 or 25,000 bits 
per inch. That compares to 100,000 
magnets per inch for perpendicular 
recording, which also has no compar
able fundamental barrier to much 
higher densities. In terms of areal 
density, laser technology might attain 
a maximum of 25,000 X 25,000 or 
6 .25 X 109 bits per square inch. 

64K-bit RAM 
The uses of RAM (random-access 

read/write memory) are, of course, 
different from those of nonvolatile 
memory devices such as floppy disks. 
It is worth noting, however, that the 
theoretical data density of perpen
dicular magnetic recording exceeds 

the density of today's RAM. A 64K
bit RAM chip measures about one
quarter inch on each side. Therefore, 
it would be theoretically feasible to 
produce 16 such 64K-bit RAMs from 
a square inch of silicon. Thus, using 
the same hypothetical areal basis for 
c·omparison, the memory chip offers 
a density of 16 X 64,000 or 1024 X 
106 bits per square inch, much lower 
than laser or magnetic technology. 

Table 1 presents a brief comparison 
of the performance of four recording 
technologies as to versatility, lineal 
density, and areal density. 

The Problem of Media 
for Perpendicular Recording 

The limiting factor in the develop
ment of perpendicular recording tech
nology has been finding a magnetic 
material that lends itself to this re
cording process. Today's answer is an 
alloy of chromium and cobalt, which 
is placed on the recording medium's 
surface in the form of hexagonal 
crystals that can support magnetiza
tion perpendicularly . In other words, 
the CrCo crystal's magnetizable axis 
lies at right angles to the medium sur
face and parallel to its crystallo
graphic "C" axis. 

The process of depositing the CrCo 
crystals is very sophisticated, involv
ing the same sputtering techniques 
that are used in manufacturing semi
conductor integrated circuits. (Using 
sputtering techniques, manufacturers 
coat a surface by putting it in a 
vacuum chamber that has a cathode 
consisting of the substance to be used 
as a coating. When the cathode is 
bombarded by positive ions, atoms of 
the coating substance are transferred 
uniformly to the surface being 
coated. )  This sputtering technology 
needs to be modified in order to deal 
with the requirement to coat acres of 
substrate rapidly and economically 
and realize reproducible results. 
While these techniques are being 
developed and undoubtedly will be 
commercialized, such mass produc
tion equipment and techniques do not 
exist at the moment .  It will probably 
be a year to 18 months before produc
tion equipment becomes available to 
fabricate media in commerical quan
tities. The development of perpendic-
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RAMDISK 320TM comes with a plug-in , slot-independent inter
face card . And it includes a specially designed operating program , 
plus software for diagnostics, and fast-load copy routines. 

Axlon offers RAMDISK 320T" with a full one-year warranty. 

Interested Distributors, Dealers, and OEMs call (4081 945·0500 for information on national 
sales, support, and pricing program or write 
Axlon, Inc., 70 Daggett Drive, San Jose, CA 
95134. 

For consumer information on ordering 
the RAMDISK 320'", call 800·227· 6703. In 
Calif. 800· 632·7979. 

-A-. Your RAMDISK 320T" solid-state memory 
add-on system is fully compatible with Apple 
DOS 3 .3 ,  SOS,  CP/MT", Apple Pascal 1 . 1 and 
Pascal 4.0. (In fact,  we'll give you drivers with 
each RAMDISK 320"' .) trademarks o f  Apple Computer, Inc. 

CP/M is a trademark of Digital Research. N< LON 
National Distributors: • BYTE INDUSTRIES, INC. Hayward, California (415) 783·8272 • HIGH TECHNOLOGY Florissant, Missouri (314) 838·6502 • MARCEY INC. Van 

Nuys, California (213) 994·7602 • MICRO COMPUTER ELECTRONIC DIST. Reading, Pennsylvania (215) 929·9484 • MICRO D Fountain Valley, California (714) 641 ·0205 
• NATIONAL MICRO WHOLESALE Medford, Oregon (503) 773·1 169 • PMI MICRO WHOLESALERS Fairfield, New Jersey (201) 227·841 1 • SKU Berkeley, California (415) 
848·0802 • VIDEO THEATRE Rochester, New York (716) 621 ·2003 • COMPUTRAC New Orleans, Louisiana (504) 895·1474 
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ular-recording technology may be 
media-limited for as many as 10 years 
due to cost. 

The first floppy disks for perpen
dicular recording will probably cost 
about $20 each, compared with $5 to 
$10 for conventional disks. In the 
future, fresh materials and fresh pro
cesses for placing the material on the 
medium will cut costs. These fresh 
approaches should lead to an econo
mical way to place the CrCo alloy, or 
some alternative material, on record
ing tape as well as disk. 

Hardware and Applications 
Floppy disks are expected to be the 

first commercial memory products to 
exploit the new perpendicular record
ing technology. They will offer 3 to 5 
times the capacity of today's longi
tudinal floppy-disk systems and will 
be priced 30 to 70 percent higher. 
Later designs will push down the cost 
per bit even more. Vertimag Systems 
Corporation has demonstrated a: pro
totype floppy-disk system that oper
ates at 36,000 flux reversals per inch 

and provides 5 megabytes of total 
storage capacity . The system will 
eventually sell for around $500, with 
production expected to begin in 1984. 

Following the market acceptance of 
floppy-disk memories based on per
pendicular recording, a number of 
manufacturers are likely to launch 
hard-disk data-storage systems that 
challenge present Winchester sys
tems. Because the Winchester disk is 
sealed in a clean-air environment, it 
lends itself to the meticulous mech
anical engineering necessary to in
crease the number of tracks per inch 
and also to the control of the "flying 
height" of the head relative to the 
magnetic recording surface . 

The , potent combination of more 
tracks and perpendicular recording's 
tenfold increase in bits per track will 
give designers the headroom to con
tinue product evolution through the 
rest of this century. To date, 5%-inch 
Winchesters can accommodate more 
than 10 megabytes per disk. Memory 
designers have doubled capacity 
every two to three years for the past 

new WI CAT 68000 products 
SYSTEM 1 60 
This expanded M U LTIBUS system is for those whose 
applications exceed the range of desktop computers, 
but whose budgets do not. The rack-mount configura
tion al lows you to buy only what ·you need now and 
expand later. The 1 2  slot MULTIBUS chassis holds up to 
4 . 5  MB of memory. A second drawer permits 4 1 0MB or 
1 5MB Winchester d isks with floppy and/or cartridge 
tape backup. Up to twelve terminals can be attached. 
H igh  performance SMD disk and intelligent 1/0 ports wil l  
also be avai lable. This is an ideal U N IX system. 

Pedestal mount 1 2  slot chassis, IEEE 796 MULTIBUS . CPU, memory management. calendar clock, 512KB mem-
ory, 6 RS232C serial ports, 1 1 6-bit parallel port, MCS operating system, choice of one language . . . . . . . .  $9390 

DISK EXPANSION UNIT 
This unit provides for System 1 50 additional disk storage capacity for the desktop 
WI CAT 1 50. Two 1 0MB or 1 5MB Winch esters can be included. The maximum configura
tion is two 1 5MB Winchester disk and cartridge tape backup for $1 0 , 1 70. 

integraiTM database and MenuSystem TM 
For the powerful WICAT 1 50, 1 60, and 200 computers, Concurrent provides application 
development tools to quickly develop your systems. MenuSystem allows you to define 
your screen by simply "painting" them on your  terminal. Integral supports a network 
database that can directly model complex real world data structures. 

To discuss your appl ication, please write us or call (513) 281-1270 
MULTIBUS TM Intel; U N IX TM Bell Labs; integral and MenuSystem TM Concurrent 

00 S<?.�o?R�!��i�!. ��:�:;��� 
HIGH PERFORMANCE MICROCOMPUTERS FOR SCIENCE AND INDUSTRY 
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25 years, and perpendicular recording 
provides the technological advance 
that can be expected to maintain this 
rate of progress for many years to 
come. 

Digital Audio/Video Market 
Current techniques for the digital 

recording of music consume memory 
capacity at a prodigious rate, and 
digital video applications consume 
recording surface area in amounts 
that are orders of magnitude greater 
than audio. This may serve as an in
centive to put perpendicular record
ing to work in the digital audio/video 
market .  

Digital-recording techniques first 
convert what the microphone "hears" 
into the binary language of com
puters. This is done by taking many 
instantaneous samples of the �icro
phone's electrical output signal and 
converting these samples into their 
digital equivalents . It is these 
samples, which provide a digital 
replica of the original music, that are 
recorded for future playback. 

To preserve music fidelity, it is nec
essary to take many "instantaneous" 
samples. Typically, the microphone's 
electrical output is sampled approxi
mately 50,000 times per second. 
Moreover, because music spans a 
very wide range of loudness, from the 
nearly inaudible to the deafening, 
each of the 50,000 samples must be 
represented by a sizable digital word 
to accommodate the full dynamic 
range . The music industry has chosen 
to include 16 bits to allow a 
64,000 : 1 range of loudness as the 
standard word "size" for music 
digitizing. Consequently, each of the 
samples taken 50,000 times per sec
ond produces 16 bits of digital infor
mation to be recorded for subsequent 
playback. 

Any magnetic memory systems de
signed to handle digital audio appli
cations must therefore accept data at 
the rate of 800,000 bits per second 
(50,000 X 16 = 800,000 bits per sec
ond) .  A conventional longitudinal-re
cording system capable of a 10,000-
bit-per-inch recording density would 
therefore consume 80 (800,000/ 
10,000) inches of tape per second. 
Perpendicular recording, at the prom-



VEDIT-THE CLEAR CHOICE 
FOR PROGRAMMING 

PLUS FEATURES FOR FAST, EFFICIENT WORD PROCESSING 
Increasing your productivity is what a 
good text editor is all about. VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support. Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 

VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you won't 
loose textifyou runoutofdiskspace -you 
can delete files or change disks. 

Powerful TECO style command 
macros let you perform editing tasks you 
might otherwise not even attempt Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 

For program development VEDIT 
suroasses any other editor - with more 
extensive file handling, powerful com
mand macro capability and special 
features for Pascal, PL/ 1 ,  'C', Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 

For word processing, VEDIT has word 
wrap, adjustable margins, paragraph 
reformatting, word and paragraph 
functions, simple printing and more. 

VEDIT supports practically every CRT 
terminal, video board, 8080, Z80 and 
8086 computer. We have been con
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 

Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, Z80, or 8086 code, operating 
system and disk format. 

IBM PC, Displaywriter 0 Zenith Z 1 00 and Z89 ° NEC APC 0 DEC VT 1 80 ° Televideo 802 
TRS-80 I, II and 1 6  ° Apple II Softcard 0 SuperBrain ° NorthStar 0 Xerox 820 ° Cromemco 

MP I M o CP I M-86 ° Concurrent CP I M-86 o MSDOS 0 PC DOS 

VEDIT - Disk and Manual 
8080, Z80 or IBM PC. . . . .  $ 1 50 
CP/M-86 orMSDOS . . . .  $ 1 95 
Manual only . . . . . . . . . . . .  $ 1 8  

liM 

Compare VEDIT's features: 
True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column # 
Set/Goto text markers 
'Undo' key to restore line 
Automatic lndent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
1 0 Scratch pad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from 'Full Disk' 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
C ustomizable keyboard layout 

CP/M and MP/M l.lft: rt:gistt:red trademarks of Digital Research Inc. Apple Il ls a registered trademark 
of Apple Computer. Inc. MS-005 and Soltcard are tradetMrks of Microsoft. TRS-80 is a trademark 

of Tandy Corporation. IBM is a trademark of International Business Machines. CompuView 
PRODUCTS, INC. 
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ised 100,000 bits per inch, would cut 
this profligate use of tape down to 8 
inches per second. Future digital
signal manipulation and compression 
will probably condense the amount of 
music data that must be recorded to 
preserve music fidelity. For example, 
it might be possible to develop tech
niques for recording only the changes 

in the music rather than, for example, 
continuing to record all data for notes 
that persist unchanged for substantial 
fractions of a second. Why record all 
800,000 bits of data for a soprano 
who sustains the same note for an en
tire second? Such digital trickery, 
coupled with perpendicular record
ing's storage density, should put tnie 
digital music in the home in much less 
than a decade. 

The Future Development 
of Perpendicular Recording 

The new perpendicular-recording 
technology is being developed mainly 
by an alliance of Japanese industry 
and universities. In America, only the 
Magnetics Research Laboratory at the 

University of Minnesota operates at 
the forefront of this new science. 

Reports from Japan provide evi
dence of perpendicular recording at 
440,000 bits per inch. At this early 
stage of research, such density is 
probably accompanied by error rates 
that would be prohibitive in commer
cial applications. However, digital 
music recording is less critical in 
regard to data error, so such densities 
would represent another major step 
toward commercialization of digital 
audio systems. At a 440,000-bit-per
inch density, tape consumption for 
digital music would drop to around 2 
inches per second: If the data can be 
distributed ·over several parallel tape . 
tracks, tape consumption will be re- ' 
duced even further. 

The Japanese have a massive effort 
going on in perpendicular recording. 
On March 11 and 12, 1982, in Sendai, 
Japan, the first International Sym
posium on Perpendicular Recording 
was sponsored by Tohoku University 
and organized by the inventor of 
perpendicular recording, · Professor 

Tele Video® Users! 
NOW 92 WORDSTAR®. COMMANDS 

The TV2000 is Designed for the tJ � 
925,950, Intelligent I and 800 D Through 816 Computers 

... //) Features: � 
• 46 single key stroke commands j • 41 shifted commands /L0$1 1 '1i'!!:M'fl£!l 
• 5 MailMerge commands 
• Faster cursor and keyboarding 
• User-oriented command selection 

& location 
• Soft switch activates the enhance

ment with no loss of TeleVideo 
attributes. 

Includes: 
46 replacement key caps 
Replacement ROM 

SUGGESTED RETAIL 
PRICE $220 

Custom keyboard layout 
available for special codes 
or formats 

WordlechSystems 
953 Mountain View Dr. Suite 114 
Lafayette, California 94549 
(415) 254-7747 

Trademark Wordstar® MicroPro International-TeleVideo® TeleVideo Systems, Inc . 
MailMerge® MicroPro International 
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Iwasaki . Some 320 people attended, 
and 23 papers were given at this 
meeting. Twenty of the papers were 
by Japanese authors; three by U.S .  
authors, aU  of  them with. Vertimag 
Systems Corporation. Only seven 
non-Japanese people participated: 
three from Vertimag and · four from 
the rest of the world. 

Virtually every well-known Japan
ese electronics company is working 
on perpendicular recording. We 
estimate that at least 400 researchers 
are working in Japanese universities 
and companies on perpendicular 
recording technology. The companies 
include, but certainly are not limited 
to, Hitachi, Toshiba, Fujitsu, Nippon 
Electric Company (NEC),  NTT, 
Sony, Matsushita, and a number of 
smaller companies . The recent 
Toshiba announcement of a 3%-inch 
perpendicularly oriented floppy-disk 
system is a case in point. While this 
product is still two years or so from 
production, it represents Japan's level 
of achievement in this area . . 

Initially, · the Japanese activity will 
probably be aimed at the consumer 
electronics industry because the Jap
anese dominate this area. 

Ironically, many of the research 
managers of the Japanese companies . I 
were graduate students and post-
graduate fellows under Professor Jack 
Judy, director of the Magnetics 
Research Laboratory at the Univer- . 
sity of Minnesota and one of Ver
timag's founders . These graduate stu
dents, whose tuition and expenses 
were completely paid by their com
panies, are . now the leaders of the 
Japanese technical thrust in perpen
dicular recording. This certainly does 
not speak well of the ability and 
awareness of American industrial 
management .  

Once a medium is  available and the 
technology of perpendicular record
ing is well understood and dissemi
nated, there will be an urgent move
ment toward perpendicular-record
ing-based data-storage systems. Since 
"smaller is better, " we may expect to 
see a continuing movement . toward 
smaller drives, even more compact 
than the new 3V4- and 3V2-inch drives, 
perhaps down to something as tiny as 
a l-inch floppy-disk system. • 



This Programming professional deserves a 
lot more from his personal computer. 

He's earned it. As a seasoned professional, 
he's learned to master some of the world's 
most advanced programming tools. Tools 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com
pute!� he's come to expect less. Less 
performance. Less sophistication.  And less 
flexibility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF'M development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there's micro/SPF;M a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF'M you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 
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standard SPF software, micro/SPF'M 
provides all the sophisticated utilities pro
gramming professionals expect. 

Programming experts can take 
advantage of skills they've spent 
years perfecting. 

Now, for the first time, mainframe soft
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF'M comes equipped 
with the same primary and line commands, 
tut01ial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF'M can help you do work
compatible programming on your 
personal computer today! 

PH/iS� 
PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 

SAN JOSE, CA 951 1 0  
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If you write anything from a letter a day to a book a month reading this could change your life. 

The 
Word Processing Book · 

A Short Course In Computer Literacy 

"Oasis Systems' software - unquestionably the 
best" . . . Peter McWilliams, author of 
the #I best-selling book on word processing. 



The WORD Plus is the standard by which other 
spelling checkers are measured. Here's why : 

• Rea/ 45 ,000 word dictionary. 

• Shows errors "in-context. "  

• Interactive word look-up finds correct spelling 
for you and corrects at the push of a button . 

• Hyphenates words automatically. 

• Solves crosswords, puzzles, and anagrams. 

• Works with almost any CP/M ®, CP/M-86® or 
MS/DOS compatible word processing program 
(WordStar, Magic Wand, Spellbinder, Perfect 
Writer , Select, Final Word . . .  and more ! ) .  

Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors , both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc . ) ,  doubled words, and 
more. 

P&S gives you a "critique" of your writing, 
suggesting alternatives for comjllonly misused or 
over-worked phrases. It  also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
T-he WORD Plus . It works easily with most CP/M 
word processors. (Available soon for CP /M-86 and 
MS/DOS.) 

Call or write for 
complete information: 619-291-9489 

OASIS 2765 Reynard Way 

SViSTEMS San Diego , CA 92 103 
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CP/M and CP/M-86 are registered trademarks of Digital Research, Inc. 

Dealers contact: 
SOFTWAII DISTIIBUTOIS 
1 -800-252-4024 (in California) 
1 -800-42 1 -0814 (outside California) 



New Developments 
Floppy Disks 

• 

10 
The marketplace for microfloppies is heating up . 

The most popular method of re
cording and storing data for micro
computer systems is the ubiquitous 
floppy-disk drive, particularly in its 
5114-inch incarnation. The floppy disk 
offers inexpensive archival storage 
and is the medium for many widely 
available software packages. To sur
vive in this large and robust market, 
manufacturers of floppy-disk drives 
are constantly trying to improve the 
price, capacity, size, and perfor
mance of their products .  

Some companies are pursuing new 
technologies while others are relying 
on enhancements of proven methods. 
Those who are working with new 
technologies feel that their innovative 
methods are necessary to maintain 
the constant increase of data storage 
capacity that has occurred up to now. 
Proven methods appeal to companies 
that feel that advances can be made 
without the risks inherent in using 
less well known procedures. 

Three different technologies that 

About the Author 
Tom Moran is a freelance technical writer 

living in San Francisco. He has written several 

articles for Electronics magazine. 
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are most likely to influence floppy
disk products for computer systems 
and electronic typewriters are perpen
dicular magnetic recording (also 
called vertical recording, or VR), Ber
noulli technology, and the exciting 
but muddied world of sub-5114-inch 
floppy disks . 

Perpendicular magnetic recording 
(PMR) is expected to increase the 
storage capacity of disk drives by re
aligning the magnetic material on the 
disk surface to achieve a higher den
sity of bits per inch on a disk. Ber
noulli technology is a noncontact 
method of recording data in which 
the read/write head flies in close 
proximity to the surface of the disk. 
This, in combination with other tech
niques, enables a floppy disk rotating 
at 1500 rpm (revolutions per minute) 
to perform very much like a Win
chester hard-disk drive . 

"Aflopalypse" Now 
The term "three-ring circus" 

doesn't adequately describe the ef
forts on the part of manufacturers to 
make smaller floppy-disk drives for 
lighter, more portable systems (see 
photo 1) .  A number of companies are 

now making or are about to make 
3-inch, 3%-inch, and at least three 
different,  incompatible 3 Vz-inch 
floppy-disk-drive systems. The situa
tion is like a tag-team wrestling match 
with six teams jumping into the ring 
at once. Each team is fighting for a 
different design. Alliances between 
the teams have been made and 
broken. However, everyone in the 
contest is striving for the same objec
tive-to have a product with the 
prestigious and lucrative title of "In
dustry Standard" for the sub-5 114-inch 
market .  

Previously, every disk-drive stan
dard has ultimately been decided by 
the marketplace and never by a com
mittee . The advantage of being the 
first drive maker to ship significant 
quantities of a sub-5%-inch floppy 
disk belongs to Sony, which makes a 
drive called the OA-D30V that stores 
437K bytes on a 31fz-inch metal hub 
disk within a hard plastic cartridge . 
But an alliance of 19 companies has 
gone before the ANSI (American Na
tional Standards Institute) X3B8 
Committee advocating substantially 
different specifications from those of 
the Sony microfloppy disk. The 

Circ le 1 05 on inquiry card. --+ 





and users can run stan
dard software, thus keep
ing redesign costs to a 
minimum. 

loosely knit alliance, re
ferring to itself as the 
Microfloppy Standards 
Commit tee ,  i ncludes 
media makers Verbatim 
Corporation, BASF Sys
tems Corporation, Xidex, 
Brown Disc, Memorex, 
and Dennison Kybe Cor
p oration,  and drive 
makers Shugart Associ
ates Inc. ,  Micro Periph
erals Inc. (MPI), Olivetti 
Peripheral Equipment, 
Luctor Corporation, and 
the Remex Division of the 
Ex-Cell-O Corporation. 

The Microfloppy Stan
dards Committee invited 
Sony and the 3-inch
drive advocates, Hitachi, 
Matsushita, and Maxell 
Corporation of America, 
to make technical presen-

Photo 1: "The Incredible Shrinking Floppy-Disk Drive. " The 
Tandon TM35 31h-inch microfloppy-disk drive is shown in com
parison with standard and half-height 8- and 5%-inch drives. 
Although occupying far less volume, the microfloppy has seven
eighths of the data storage capacity of the 5%-inch drives and more 
than one-half of the capacity of the 8-inch drives. 

Sony stuck by its 
600-rpm disk-rotation 
rate, while the committee 
chose 300 rpm. Sony's 
argument for the faster 
rotation is that, on 
smaller drives, the inner
most tracks pass under 
the read/write head too 
slowly and the data
transfer rate is impaired. 
The committee says that 
the slower rotation it pro
poses will keep the data 
rate compatible with 
51/4-inch drives and that 
the high speed Sony ad
vocates would generate 
too much heat, causing 
reliability problems due 
to expansion and con-tations to the committee, 

which they did. General agreement 
was reached on the need for a floppy
disk drive with disks small enough to 
fit into a shirt pocket. Everyone at
tending the meeting also thought that 
a hard shell would be preferable to 
the standard vinyl floppy-disk jacket .  
However, the Hitachi!Matsushita/ 
Maxell group thought that the drive 
should be as small as possible, while 
the Microfloppy Standards Commit
tee preferred not to push the tech
nology, opting instead for the larger 
31/2-inch standard it considers more 
reliable. 

Amdek Corporation of Elk Grove 
Village, Illinois, is marketing the 
Hitachi  /Matsushita  /Maxell-type 
drive. Amdek is offering two of the 
3-inch drives as a unit with a total 
unformatted capacity of 1 megabyte . 
The unit is compatible with the 
5%-inch industry-standard format 
and became available for end users in 
December 1982 . The suggested retail 
price of the Amdisk-3 Micro-Floppy
disk Cartridge system is $799 for the 
two-drive unit and cables if an addi
tional controller card is not required . 
Presently Amdek expects to have 
controller cards for the Apple II and 
III and IBM PC . 

Micro Peripherals Iric. introduced 
its model 301F 3-inch design at 
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COMDEX. It was the first American 
firm to manufacture and market a 
3-inch drive and endorse the Hitachi/ 
Matsushita /Maxell standard . Its 
drive has a capacity of 250K (unfor
matted) bytes per side with a "Hippy" 
feature enabling both sides to be used 
for data storage . The drive features a 
band-type head positioner to achieve 
a 3-ms (millisecond) track-to-track 

Sony and the 
Microfloppy Standards 

Committee disagreed 
on many points, 

Including the preferred 
disk rotation rate. 

seek time and uses standard 5%-inch 
specifications such as 300-rpm rota
tion, 40 tps, 100 tpi, and a 250K-bit
per-second transfer rate. Disks are 
provided by Maxell, TDK, and 
others. 

Sony and the Microfloppy Stan
dards Committee disagreed on many 
particulars. The most important is the 
committee's wish to make 31/2-inch 
drives that are plug-compatible with 
standard 5%-inch drives so that de
signers can use standard controllers 

traction of the disks during use. 
Again for reasons of compatibility 
with extant 5%-inch drives, the com
mittee opted to widen the read/write 
window to allow·more tracks without 
greater track density, recommending 
40 or 80 tracks per side (tps) on either 
one or both sides of the disk. Current
ly, the highest capacity in this format 
would be 1 megabyte of unformatted 
storage . 

Most of the physical dimensions of 
the standard suggested by the Micro
floppy Standards Committee are the 
same as those of the Sony drive . 
However, the medium used by Sony 
is nominally 580 oersteds, 100 micro
inches thick, while the committee's 
standard would use a medium of 650 
oersteds, 40 to 50 microinches thick. 
[Editor's note: An oersted is a unit of 
magnetic resistance used to quantify 
the performance of magnetic media. ] 
Members of the committee say that 
Sony's medium is unique, but a 
number of companies, including 
some that are not members of the 
committee, are developing new media 
similar to that specified by the com
mittee . Although the committee 
agrees with Sony's use of hard-shell 
cases for the media, it wants to add 
further protection in the form of an 
automatic shutter that will open the 



TEK 2200 M U LTI-PURPOSE 
OSCI LLOSCOPES 

THE PERFO R MANCE/ 
PRICE STAN DARD 

Tek's most successful 
scope series ever: At $1200-$1450, 

it's easy to see why! 

In  30 years of Tektronix oscil
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 221 5 are unapproachable for the 
perfor mance and rel iabi l ity they 
offer at a surpris ingly affordable 
price. 

There's no com p romise with 
Tektronix  qual ity:  The low cost is the 
result of a new design concept that 
c ut m echanical  parts by 65% . Cut 
cabl ing by 90% . Vi rtual ly  e l im inated 
board e lectrical con necto rs . And 
e l i minated the need fo r a coo l ing fan . 

"Price F.O.B. Beaverton. OR. Price subject to change. 

Copyright@1982. Tektronix. Inc. All rights reserved. TTA-338 

Yet performance is written all over 
the front panels. There's the band
width for dig ital and analog circuits. 
The sensitivity for low sig nal mea
surements. The sweep s peeds for 
fast logic fami l ies. And delayed 
sweep for fast, accu rate t iming 
measurements. 

The cost: $1 200* for the 2213 .  
$1 450* for the dual time base 2215. 
You can order, or o btain more 
i nformation , through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
you r  questions and expedite 
del ivery. Your d i rect orde r includes 

probes, o peratin g  manuals, 15-
day return policy and ful l  Tektronix 
warranty. 

For quantity purc hases, p lease 
contact your local Tektronix sales 
representative . 

Order tol l  free : 
1-800-426-2200 
Extension 48 
In O regon call col lect: 
(503) 627-9000 Ext. 48 

COMMITTED TO EXCEUENCE 



CAST BETTER, FASTER 
SPELLS WITH OUR 

CI-C86 C COMPILER 

Weave 
a spell  with 
the CI-C86 C Compiler, 
especially designed for use with : 
• CPM86 and MPM86 • DEC Rainbow • Zenith ZIOO • SeaHie 
• MS-005 • Victor 9000 • Lomas 8086 • Eagle 
• IBM Personal • Sirlus • Altos 8600 • Columbia 1600 
• IBM Displaywrlter • NEC APC • Compupro 86/87 • And Many More 

Cl puts al l  the magic of C at your finger
tips with al l  of K&R, a full support library, 
8087 support and much more. 
Merlin would approvel 

Disk and documentation $ 39 5 .  
Overseas airmail $20. 

For further information, please contact: 

II Computer Innovations, Inc. 
75 Pine Street 
Lincroft, New Jersey 07738 
Telephone: (201) 530-0995 

C86 and CI-C86 ore trademarks of Computer Innovations. Inc. 

CPM and MPM ore trademarks of Digital Research 
MS·OOS Is a trademark of Microso!t. 
IBM Is o trademark of lnternotionol Business Machines. 
DEC Is o trademark of Digital Equipment Corp. 
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head-access window when the disk is 
inserted into the drive and close it 
when the disk is removed. 

The major backers of the Micro
floppy Standards Committee are 
Shugart and Verbatim, which expect 
to have limited production quantities 
of drives and media available early in 
the third quarter of 1983 . Industry 
analysts believe that 4 million sub-
51!4-inch drives will be produced by 
all manufacturers in 1983. According 
to Malcolm Northrup, president of 
Verbatim, in a few years shipments of 
all sub-5 %-inch systems may grow as 
large as 151 million units . 

Two years from now Toshiba Cor
poration of Tokyo expects to be in 
production of its recently announced 
PMR 3 1/2-inch 3-megabyte floppy
disk drive. Although a lot of develop
ment is left to be done, the company 
clearly hopes to get a jump on com
petitors by announcing its new tech
nology now. The drive's hard plastic 
cartridge with autoshutter contains a 
75-micron-thick polyester disk that is 
sputter-coated on both sides with a 
0.5-micron layer of cobalt chromium. 
The cartridge is 90 by 92 by 3 mm. 
The recording density will be 50,000 
bits per inch (bpi) at 144 tracks per 
inch (tpi) compared to 5500 bpi at 48 
tpi for conventional longitudinal data 
recording . This is 7 or 8 times the 
density of most longitudinal record
ing. The entire drive measures only 
100 by 130 by 40 mm. 

In the 3%-inch corner, two drop
outs from the Microfloppy Standards 
Committee who submitted their own 
proposal to the X3B8 committee, 
drive-maker Tabor and disk-maker 
Dysan, have recently been joined by 
Seagate Technology, which will 
become a second source for Tabor 
drives. 

Tabor calls its 3%-inch floppy-disk 
drive the Model TC 500 Drivette and 
says it's the first in a family of drives 
with different capacities. The single
sided drive uses a soft vinyl jacket 
and records in either FM or MFM 
(frequency modulation or modified 
frequency modulation) on 80 tracks 
at a density of 140 tpi .  When record
ing is in FM, the bit density is 4625 
bpi, and when in MFM, it is 9250 bpi . 
Data transfer is 250K bits per second 



IT'S TIME KIDS STARTED USING SfRONG 
LANGUAGE. 

We encourage it 
Because now the most powerful 

educational language is available on 
the Apple Personal Computer. 

Presenting Apple Logo. 
It's not just a programming 

language for computers, but a 
learning language for people. 

Enough so that anyone, 
working with Apple Logo, 
can easily learn the program� 
ming principles once reserved 
for college courses. 

Apple Logo encourages 
you to break problems into 
small steps, and then shows 
you how to make those steps 
automatic. 

It does all this interactively. 
For instance, if you accidentally 

type "foreword:' instead of forward, 
Apple Logo responds with "I don t 
know how to foreword:' 

There is no such thing as a mistake 
with Apple Logo, only logical state� 
ments telling you what needs to be 
done to make the program work. So 
the student programs the computer. 
Not the computer the student 

And as you learn, Apple Logo 
learns with you. So whether you're a 
student of 5 or 55 ,  you'll always be 
challenged -but not overwhelmed. 

Apple Logo runs on the Apple II 
.-.-.... with 64K. And it comes from 

Apple, the leading personal 
computer company in educa� 
tion-with the largest library 
of courseware at all levels. 

Apple Logo. It can make 
getting to know a computer 
the most positive of learning 
expenences. 

Your kids will swear by it. 

The personal computer. 

For more information, call (800) 538-9696. In California, call (800) 662·9238. Or write: Apple Computer Inc., 20525 Mariani Avenue, Cupertino, CA 95014. 
Apple"' Logo is a product of Logo Computer Systems, Inc., 222 Brunswick Boulevard, Point-Claire, Quebec, Canada H9R1A6. 
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Photo 2: The Tandon TM35-2 microfloppy-disk drive, which is compatible with standard 51/4 -inch drive controllers, has a rigid car
tridge enclosing the magnetic medium. 

(FM).  The 1 .625- by 4- by 5 .5-inch 
drive weighs 1 .6  pounds and records 
250K bytes (unformatted) per disk in 
FM and 500K bytes in MFM . The 
company, started in January 1982, is 
based in Westford, Massachusetts. 
Some units were in early evaluation 
in December, and volume production 
started in January of this year. 

According to Tabor, Seagate had 
previously agreed to make drives in 
the Sony format but decided not to 
when Sony would let it assemble only 
Sony components instead of making 
complete drives. Another problem 
was that Seagate thought that double
sided versions of the Sony drive 
would be unstable . However, Sony 
can take some comfort from a 
$30-million contract with Hewlett
Packard for drives to be integrated 
into HP's systems. Hewlett-Packard 
has indicated that it chose the Sony 
system because it is already in pro
duction and that HP will support the 
Sony system as the standard. 

Another disk-drive manufacturer, 
Tandon Corporation, has recently in
troduced its TM35 Microline 31fz-inch 
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microfloppy in two models (see photo 
2) .  The TM35-2 is compatible with 
the standard 5%-inch interface, and 
the TM35-4 is compatible with the 
Sony OA-D30V microfloppy's inter
face, software, and disks, but it 
records data on both sides of its disk. 
Both models of the TM35 store 875K 
bytes using both sides of the disk. The 
TM35-4 has an average access time of 
70 ms, and the TM35-2, 100 ms. The 
devices measure 1% by 4 by 61fz 
inches. The TM35-4 records 7610 bpi 
at 135 tpi and 70 tps, while the 
TM35-2 records 3617/7610 bpi, 135 
tpi, and 40 tps. The two models have 
an onboard Intel 8084 microprocessor 
to control spindle speed and head 
positioning, and a brushless direct
drive DC motor. Tandon is using the 
Sony-type disks for the drives and 
says that an automatic shutter is 
available for the rigid cartridge . 

Tandon says that it's not hedging 
bets, just providing products for dif
ferent markets . According to Tandon 
representative AI Erickson, Sony and 
Hewlett-Packard will be putting 
Sony-type drives into instruments 

and new office equipment that have 
nothing to do with the 5%-inch-drive 
market .  Tandon expects there will be 
more than one market and more than 
one application for both of these 
drive forms. In fact, Tandon with
drew from the standards committee 
because president Jugi Tandon felt 
that market acceptance will deter
mine the standard as it has done 
before . The company planned to 
deliver evaluation units in the first 
quarter of 1983 with high-volume 
production following later in the 
year. In large OEM (original-equip
ment-manufacturer) quantities, the 
TM35s will cost $200 to $250 each. 

Many companies don't seem ter
ribly worried about the eventual out
come in the sub-5%-inch market .  
Most express confidence that the 
standards they are backing will do 
well and add that, even if the market 
goes against them, it won't take them 
more than six months to a year to 
retool to meet the new demand. 

Even if the magnetic dust clears up 
tomorrow and one microfloppy-drive 
format emerges victorious, it will still 



B E N C H M A R K  
2.2  3.0 DISC- LESS 

Write 1 00 fi les to disc 3.26 min . 2.22 min. 25 sec. 
General sort functions 5.25 min .  4 . 1 7 min.  1 5  sec. 
Search and replace 2.30 min .  1 . 45 min .  3 sec. 
Document recall 45 sec. 30 sec. 2 sec. 

Upgrade your existing 
S-1 00 system to DISC-LESS 

• "Ram-Disc 256" 
• "Rom-Disc" with 

CP/M 2.2 in ROM 
• Al l  software included 

'1 295.00 

Complete single-user 
DISC- LESS Board Set with 
CP/M 2.2 ln ROM 
• Z-80A CPU (SBC-200) 

• 256K bank select RAM (XRAM I l l )  

• Single board controller handles 
four 5'.4" or 8" drives. any mix 
(Versafloppy I I) 

• "Ram-Disc 256" 
• "Rom-Disc" with 

CP/M 2.2 in ROM 

'2750.00 

Now, add the DISC-LESS 
network controller to existing 
S-100 systems and convert 
to networkoperatlonqulckly 
and easily. 
• Base band coax 
• Broad band coax 

• 2 megabit /sec. 
• CSMA 

• Guaranteed message service 

• CP/M compatible 
• Turbodos compatible 
• S-1 00 single board design 

'950.00 

Under DISC-LESS 
operation networks use the 
"Ram-Di sc" as local 
on- 1  i ne  cache storage for 
non-stop computing. 

CP/M 3.0Single-User 
Board . Set 
• SBC-200 
• Bank select XRAM I l l  

64K o r  256K" 
• Versafloppy I I  

• CP/M 3.0 bank select 
with documentation 

'925.00 
'Systems with 256K RAM. 

'1 295.00 

TM 

T h e  
D I S C- LESS 
approach 
to S- 1 00 
architecture 
increases 
system 
performance 
so wel l  that 
we guarantee 
satisfaction. 

TurbodosSingle-User 
Board Set 
• SBC-200 

• Bank select XRAM I l l  64K 
• Versafloppy I I  

• Turbodos with documentation 
'1 295.00 

Versafloppy I I  
D isc Controller 
• CP/M 3.0 bank select FREE 

Complete S-1 00 
DISC-LESS System 
• Low profile system design 
• CPU, 64K RAM, floppy controller 

• "Ram-Disc 256" 

• "Rom-Disc" with 
CP/M 2.2 in  ROM 

• Oume Model 1 02 video terminal 

• Single 5%" or 8" floppy drive 

'4950.00 

Complete D ISC-LESS Word 
Processing System 
• Full DISC-LESS system 
• "Wordstar" in ROM 
• Letter-quality printer, 25cps. 

'6999.00 

...... 
1 500 N. W. 62 STREET 
FORT LAUDERDALE. FL 33309 
1 -800-327-5567 

IN FLORIDA CALL: 305-776-71 77 

a t  Sonics "We are Technology " 
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have an inherent problem. The stan
dard microfloppy-to-be may well be 
compatible with 5%-inch controllers 
and software, but incompatibility 
between the 3 Vz-inch microfloppies 
and 5%-inch floppy disks will be ax
iomatic. 

tiona! recording techniques are begin- the self-demagnetizing effect, which 
ning to be reached, and perpendi- lessens as the length-to-thickness 
cular, or vertical, magnetic recording ratio of a magnet decreases. One way 
seems a likely next step (see also 'The to keep a ' favorable length-to
Promise of Perpendicular Magnetic thickness ratio is to decrease the 
Recording" by Clark E. Johnson Jr. ,  thickness of the medium b y  develop
page 56) .  In media in use now, the ing a thin-film disk. Unfortunately, 
magnetic particles are laid end to end although thin-film disks have been 

Perpendicular Magnetic along the direction of the media's used in well-functioning prototypes 
Recording tracks. PMR "stacks" the magnets many times, no one has been able to 

Although a lot of room still exists side by side vertically . This not only produce them economically and 
to increase track densities and thus increases the number of bits that can reliably in large quantities. In the 
capacity, the limitations of conven- be stored in the same space, it reduces words of one industry observer, 
------------------------------, "thin-film media have been just 

Soup to Nuts. 

Some would 
have you think 
that a matrix printer 
is a mere side dish that ' 

comes with your computer. 

Don't believe it. 

What you get out of your printer is what you get out 
of your computer. If your printer is small, slow, noisy 
or unreliable, your computer will be l imited, sluggish, 
irritating, or  inoperable. Just tel l ing it like it is. 

That's why lnfoscribe has come up with a gourmet 
line of multifunction matrix printers specifically for 
business and professional users. 

You can switch from high-speed data processing 
to business letters, at will; handle up to 16-inch-
wide paper; make up to five crisp carbons; gener- ,500 Too 40 
ate gorgeous graphics in up to eight colors; and �4oo 2oo x x x x 
enjoy truly elegant and incredibly quiet operation, x x 
day-in and day-out. 

Check the menu for the printer that meets your exact needs. 
Why go with the computer manufacturer's combo plate when the same 
money will let you buy lnfoscribe, a Ia carte? 

Your favorite computer dealer or systems specialist will be delighted to arrange a 
demonstration for you. Or contact the matrix d': lnfoscribe, 2720 South Croddy Way, 
Santa Ana, California 92704, USA, Phone (714) 641-8595, Telex 692422. 

PRINT WITH INFOSCRIBE 

around the corner for nine years, and 
they're still not here. Something tells 
me they never will be."  

Because PMR records the bits 
"into" the medium rather than along 
it, the length is determined by the 
thickness of the substrate. And, as 
density increases along the track, the 
length-to-thickness ratio is actually 
improved, so that the self-demag
netizing effect approaches zero . 
However, this does not mean that 
there are no problems with this 
technology. In the past, prominent 
industry analysts have expressed 
skepticism about the possibility of 
recording vertically, saying that 
recording takes place not vertically or 
horizontally but somewhere in be
tween. In fact, the greatest need in 
working with PMR is to find a 
medium substrate that can be ver
tically oriented in a consistent pattern 
on the disk's surface . 

The best substrate candidate so far 
seems to be cobalt chromium, which 
can be deposited in hexagonal 
crystals on the disk's surface under 
carefully controlled conditions. The 
best method found so far for coating 
disks is vacuum sputtering, which, 
although slow, has been extensively 

·- perfected by the semiconductor in
dustry, which uses sputtering to coat 
silicon wafers. 

Vertimag Systems Corporation of 
Minneapolis, Minnesota, expects to 
start production of a 5%-inch floppy
disk drive using PMR in 1984. Al
ready demonstrated in prototype, its 
system will provide 5 megabytes of 
storage in a form compatible with the 
SA400 standard from Shugart. In 
fact, the drive will use Shugart's me-
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the monitor 
that stands alone 
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If  you use a Word 
Processor, you need 

(JRAMMATiJ(" 
Beyond Spell ing Checking 

Grammat i k  can f ind over 1 5  
different k inds of common errors 
missed by s imple spel l i n g  
checkers alone, i nc lud ing  
punctuation and capital ization 
errors, overworked and wordy 
phrases, and many others. Use 
G rammat ik  with Aspen Software's 
spe l l i ng  checker Proofreader, 
featur ing the Random House 
Dict ionary®, or  with your current 
spel l i ng  checker for a complete 
docu ment proofread ing system. 

Read what the experts say: 
"The perfect complement to a 
spelling checker." 

Alan Mi l ler. Interface Age. 5/82 

"A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation." 

Bob Louden. lnfoWorld. 1 2/81 

"Anyone involved with word 
processing in any way is encouraged 
to get this excellent program." 

A.A. Wicks. Computronics. 6/82 

"A dynamic tool for comprehensive 
editing beyond spelling corrections." 

Dona z. Meilach. Interface Age. 5/82 

"A worthy and useful addition to your 
word processing software." 

Stephen Kimmel. Creative Computing. 6/82 

Works with C P/M®, 
I B M-PC®, TRS-80® 

Grammatik $75.00 

Proofreader $50.00 

Order d i rectly from Aspen 
Software, or  see your  local dealer. 
Specify your computer system 
confi g u ration when orderin g !  
Visa, Mastercard accepted. 

Random House is a registered trademark of Random 
House. Inc. Other registered trademarks: CP/M: Digital 
Research -- TRS·BO: Tandy Corp. -- IBM: IBM -

Proofreader, Grammatik: Aspen Software Co. 

P.O. Box 339-8 Tijeras. NM 87059 
(505) 281 - 1 634 
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chanica! components and Vertimag's 
own cobal t-chromium-sput tered 
disks. Data will be stored at 96 tpi, 
and up to 36,000 bpi will be recorded 
on the inner tracks using a form of 
MFM. According to Clark E. Johnson 
Jr. ,  president of Vertim<�.g, the drive 
will have a data transfer rate of 1. 7 
megabits per second and will sell for 
less than $500 in OEM quantities. 

Flying with 
Bernoulli Technology 

Another company that's using in
novative - techniques is Iomega Cor
poration of Ogden, Utah, which is 
making a 10-megabyte 8-inch floppy- · 
disk drive, the Alpha 10, using Ber
noulli technology. With this tech
nique, founded on principles dis
covered 200 years ago by Swiss 
physicist Daniel Bernoulli, the head 
"flies" less than 10 microinches above 
the surface of the medium. The drive 
uses a large flat surface called the Ber
noulli plate that is positioned 0.005 
inch from the disk, which spins at 
1500 rpm. The ·spinning of the disk 
creates an airflow moving from the 
middle of the disk radially outward to 
its circumference. This lowers the air 
pressure and pulls the medium evenly 
toward the Bernoulli plate. A hole in 
the plate allows the medium to be ac
cessed by the read/write head, which 
is hydrodynamically mounted. The 
airflow ensures that the disk is reli
ably positioned and that it does not 
touch the plate. This noncontact ar
rangement means less wear and 
greater reliability than is normally 
found, for example, in Winchester 
hard-disk drives. In fact, Iomega says 
that its 8-inch floppy disk has 
reliability advantages over Win
chesters because the design of the 
head assembly causes contaminants 
to be flushed out of the system away 
from the read/write area and because 
the airflow cushion damps shock and 
vibration of the disk and read /write 
head configuration, resulting in less 
chance of head crashes . Because the 
head and disk are brought together 
by the Bernoulli effect, not by 
springs, any shock to the system will 
act to decouple them, thus avoiding a 
collision and resulting in a soft data 
error instead of a catastrophic failure . 

When the passing contaminant has 
cleared the area, the head and disk 
recouple. 

Because the system's compliance is 
in the disk itself, no gimbal arrange
ment is necessary for the arm and 
read/write head. In fact, the drive has 
only two moving parts, the rotary 
head actuator and the spindle motor. 

The Alpha 10 has a closed-loop 
embedded servomechanism in each 
track, allowing 300 tpi recording. The 
present bit density is 24,000 bpi using 
run-length-limited code, and Iomega 
is looking closely at the possibility of 
increasing that with PMR. Data is 
transferred at 1 .13 megabytes per sec
ond. Production of the Alpha 10 
started in September 1982 . Mean
while, Iomega is working on a 
51!4-inch drive called the Beta 5 that 
uses the same technology. The new 
drive will store 5 megabytes of for
matted data, and the disk will rotate 
at 1964 rpm. The Beta 5 will use 434 
tpi and 17,000 bpi and have a stan
dard (Winchester) data-transfer rate 
of 5 megabits per second. lohtega 
says that the Bournelli technology 
translates well to a smaller size . 
because smaller disks are easier to 
stabilize. Both the 5¥4-inch drive and 
the Alpha 10 use the industry
standard disk interface. 

Although Iomega is currently the 
only manufacturer shipping Bernoulli 
drives, the company believes Ber
noulli technology is the way of the 
future because of its inherent advan
tages of a cheap medium, Winchester
like performance and' capacity, and 
extreme simplicity of design. Second 
sources of the Alpha 10 are expected 
to be announced soon, and Iomega 
says that IBM and others are working 
on similar systems . . 

High Capacity 
with Proven Technology 

Drivetec Inc . ,  of San Jose, Califor
nia, founded by Herb Thompson, one 
of the founders of Shugart Associ
ates, is a company that believes in 
fine-tuning proven technology. The 
year-old company's first product, an
nounced in November 1982, is called 
the Drivetec 320 Superminifloppy 
and offers 3 .33 megabytes of unfor
matted storage in a half-height 
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Introducing • • •  

The IS Pipeline1M Random Access Printing Buffer. 
Insert pictures, graphics or spread-sheet data into reports. Duplicate 
form letters-automatically changing addresses on each . Now. a l l  
your programs can work together to produce printed output. 

For the first time ever. here is a buffer that not only frees your fast com
puter from your slow printer but also al lows you to rearrange. compose 
and copy your data on its way to the printer. 
• Random Access Printing-stores paragraphs or pictures for printing 

in any order-any number of times . 
• FIFO Printing-conventional first-in fi rst-out operation. 
• Compression of data for efficient util ization of memory space. 
• Abi l ity to interrupt long-term buffer operations for straight-thru short-

term printing. 
• Simple Erase feature to clear buffer. 
• Automatic dupl ication capabil ity. 
• Easily expandable. by you. from 8K Bytes to 1 28K Bytes. 

The IS Pipeline is U niversal-it works with any parallel (Centronics • 
style) computer/printer combination. A special version is available for 
PKASO'"' Printer Interfaces. 
The IS Pipeline is a self-contained unit with operating manual. cables 
and power supply included . 
For more I nformation on the truly revolutionary IS Pipeline Random 
Access Printing Buffer. call us today. 

Interactive Structures Inc. 1 46 Montgomery Avenue 
Bola Cynwyd, PA 1 9004 
Telephone: (21 5) 667-1 7 1 3  · Centronics is o trademark of Centronics Data Computer Corp. 
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in the fourth quarter of 
1982, �ith volume pro
duction to follow in the 
first quarter of 1983. In 
quantities of 5000, the 
SA455 is priced at $160 
and the SA465 at $195. 
Average access time is 
about 94 ms, and data
transfer rate is 125K or 
250K bits per second de
pending on whether 
single or dual density is 
used. 

5 % -inch drive . The 
Drivetec 320 has a pro
prietary track-following 
embedded servo system 
that allows recording of 
192 tpi, and its linear 
recording density is ap
proximately 9908 bpi 
(see photo 3) .  A two
stepper system uses one 
stepper for large head 
movements and another 
for fine adjustments, so 
that the twci recording 
heads can be moved in 
200-microinch incre
ments. The medium is a 
special  preformat ted  
50-microinch-thick oxide 
coating on a platter that 

Photo 3: Drivetec 320 Superminifloppy. Based on established 
technology, the Drivetec offers 3 megabytes of storage in a half
height 5%-inch drive. 

Tandon's half-height 
5%-inch drive is offered 
in two versions, one 
costing $100, and , the 

allows much higher bit densities and 
track densities than conventional 
100-microinch-thick media . The drive 
has an onboard microprocessor, a 
brushless DC motor, and buffered 
track seek and is designed to be 
downward compatible with 48-tpi 
disks. Data is transferred at 500K bits 
per second. 

Drivetec expects to ship evaluation 
units in the first quarter of 1983, with 
manufacturing start-up scheduled for 1 
the second quarter. The Drivetec 320 
will cost less than $325 each in OEM 
quantities of 1000. 

Drivetec's Herb Thompson believes 
that long-term trends will be the fine 
tuning of established technologies. "I 
built the first floppy disk at IBM in 
1967," he says, "and it really hasn't 
changed a bit since then, except that 
performance has dramatically in
creased. It still has a long way to go, 
of course, but I don't want to argue 
with success. Why should I go off and 
start up with thin-film heads and ex
otic media when the chances of fail
ure are so high?" Thompson goes on 
to say that PMR is another buzzword 
like thin-film heads and bubble mem
ories. "I wouldn't hold my breath 
waiting for vertical recording because 
it requires thin-film heads and they're 
not cost-effective and I don't see them 
becoming so." He also doesn't think 
that cobalt chromium substrates will 
be the medium of the future unless 
there's a major breakthrough. "I saw 
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plated media 20 years ago; IBM's 
done a huge amount of research on 
them and threw them out. I wouldn't 
risk my company on anything less 
than proven technology. "  

Half-Height Floppy Disks 
Tandon, Shugart, and Qume are 

now offering half-height 5%-inch 
floppy-disk drives, the form that is 
the most serious threat to micro
floppies in the portable, low-cost, 
and small-computer-systems mar-

Specially formu lated 
disks from Verbatim 
Corporation will be 

used by Apple 
Computer and Amlyn 

in new drives. 

kets . Shugart is producing two 
models, the SA455 and the SA465. 
The SA455 uses 48 tpi and stores 
250K or SOOK bytes, while the SA465 
has a SOOK-byte single-density and 
1-megabyte double-density capacity 
with 96 tpi (aJl unformatted) .  Both 
double-sided drives are compatible 
with the standard floppy-disk inter
face and, like other half-height 
drives, use brushless direct-drive DC 
motors that reduce the size of the 
drives by eliminating belts, pulleys, 
and bearings used with AC motors. 
Evaluation-model shipping was due 

other, a mechanism-only 
version, is $50 in very 

large OEM quantities. The TMSO uses 
double-density single-sided recording 
and 48 tpi to store 250K bytes in a 
5 .75- by 1.625- by 8-inch package . 
Average access time is 267 ms . 

Qume's half-height 5 1/4-inch drive 
offering is the Qumetrak 142, a 
double-sided 48-tpi drive that stores 
SOOK bytes unformatted. Its average 
access time is 175 ms . High-volume 
OEM prices are expected to be less 
than $150 each. 

NEC has introduced a half-height 
8-inch floppy-disk drive, the FD 
1165, with storage capacity of 1 .6 
megabytes using double ciensity and 
both sides of the disk. The FD 1165 is 
priced at $525 each for quantities of 
100; in quantities of 300 the cost is 
$395 each. · 

Super Disks 
Specially formulated disks from 

Verbatim Corporation will be used in 
new drives from Apple Computer 
and Amlyn. The disks will have a 
50-microinch coating of cobalt
impregnated gamma iron oxide with 
a magnetic resistance of 625 oersteds 
instead of the standard 300 oersteds 
and will have a 17-year warranty. 
Apple will use the disks in two new 
full-sized drives, the Apple Unifile 
and the Apple Duofile. The Unifile 
will store 871K bytes formatted on 
62 .5 tpi at 10,000 bpi . The Duofile 
will contain 1. 7 megabytes format
ted. The Apple drives are designed 



A CPU, 
Floppy Disk Controller, 

64K of Memory, Serial & Parallel 
1/0 Ports . . .  all on a SINGLE S- 100 BOARD! 
Advanced Digital is the leader in  
S-100 single board computers. Our 
attention to quality workmanship, 
our outstanding performance 
and proven rel iabi l ity have made 
our SUPER QUAD "computer 
on a board" number one. 

Now SUPER QUAD© has been 
elected "Chairman ot the Boards" 
in the expanding Multi
Processing marketplace. SUPER 
QUAD functions as the Bus Master 
and takes charge of many 
SUPER-SLAVE© processor boards. 

SUPER QUAD is so complete, 
it actually replaces the traditional 
4-board S-100 computer and for 

only $875.00. 

Look at these features: 
• IEEE S-100 Standard 

• Z-80A CPU 

• 64K of Bank Select Memory as 
wel l  as extended addressing 

• Double density floppy disk 
control ler. Both 8" or 5-1 I 4" Disk 
Drives 

• 2 serial  & 2 pmallel 1/0 ports 
(RS-232 and intell igent hard 
disk interface) . 

• 2K or 4K of monitor EPROM 

• Runs with CP/M®, MP/M® and 
turbo-DOS"" 

Ask about our new HDC-1 001 
Hard Disk Controller for 

both 8" or 5-1 /4" hard disk 
drives. only $500 retail .  

For more information. write or 
call: Sales Dept. 

• One year warranty. 

• Free copy of bios disk. 

Adva[lced Digital's SUPER
SLAVE processor boards are the 
ideal d i rectors to work with the 
Chairman of the Boards and 
Turbo-DOS© operating system in a 
multi-user, multi-processor system. 

1 2 700-B Knott Street • Garden Grove, Cal ifornia 92641 • (714) 891-4004 TELEX 678401 tab irin 
r!!- Registered Trademark of Digital Research Corp 

•• Registered Trademark of Soflwore 2000 Inc. 
< Copyright 1981 Advanced Dlg�al Corp. 
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for the Apple III and for backup of 
the 5-megabyte Profile Winchester 
disk drive . The rigid jacket of the 
Verbatim disk will resist heat distor
tion up to 160 degrees F .  

Multicartridge Drives 
The Amlyn drive belongs to the 

multicartridge drive category. It uses 
five-disk Mini Pack cartridges, each 

. storing 1 .6  megabytes of unformatted 
data on one side using 170 tpi at 9500 
bpi and 154 tracks. The unformatted 
capacity of each cartridge will be 8 
megabytes, and the user will be able 
to remove one or all of the five 
5¥4-inch disks at will. 

Another drive that uses multiple 
disks is the Mega-Mate, made by 
Mega-Data Computer Products Inc. 
of Overland Park, Kansas. The 
Mega-Mate contains an interchange
able 40-disk magazine that stores 5 
formatted megabytes on one side of 
all the disks. The magazine can be 
reversed to provide an additional 
5-megabyte capacity. The drive itself 
is priced at $695, and additional 
magazines are $70. 
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Tallgrass Tec:hm>lociles 
family Of u ..... ,;a ,..,u ..... 
removable cartridge that 
has set the Industry standard on performance and reliability. With 
Integral tape backup and format-
ted capacities from 6.25 Mb to 20 
Mb, Tallgrass has a Hard File to 
answer the most serious data 
management problems. 

Let Tallgrass Introduce you to our 
family of Winchester subsystems 
and watch your persornal compu
ter transform into a powerful data 
processing system. 

From $3095.00 suggested retail 
Including integral backup. ITallgrass 

Technologies 
Corporation 

9207 Cody, overland Park, Kansas 66214 
1913) 492-6002 
Available from COMPUTERLAND and 
other participating dealers. 

Conclusion 
The current revolution in data

storage technology poses an interest
ing problem for end users. On one 
hand, the size reduction and in
creased storage of the new microflop
pies offers several advantages to 
small-com pu ter-sys tern designers . 
Drives could be incorporated into a 
handier, less conspicuous area on a 
computer. Two microfloppies could, 
for example, be placed underneath a 
standard-sized keyboard. 

On the other hand, with the pro
liferation of different formats and 
data-storage technologies, end users 
could find themselves stuck with an 
orphan disk-drive system. And the 
subsequent lack of inexpensive media 
and support could become very ex
pensive. 

Although microfloppies and im
proved data-storage technologies will 
have their market, there is a simpler 
method for increasing the transport
ability and convenience of existing 
51/4-inch floppy disks. Just have all 
the shirt makers agree upon a stan
dard 5Vz-inch pocket. • 

BYTE's Bugs 

Gremll"s Gobble 
Up-Arrows 

It looks like gremlins have struck 
once again. This time they invaded 
the program listing in "High-Speed 
Pascal Text File I/0" by K. Brook 
Richan and James S .  Rosenvall 
(January 1983 BYTE, page 454) .  The 
program listing for FASTIODEMO 
(listing 1 )  should have up-arrows in 
several places but, unfortunately, 
doesn't .  Anyone interested in obtain
ing a copy of the corrected listing 
may do so by sending a legal-size self
addressed envelope with $0.37 U.S .  
postage to : 

Pascal Listing 
Attn: Ms. Lisa Steiner 
BYTE 
POB 372 
Hancock, NH 03449 

Please allow 4 to 6 weeks for 
delivery. •  



You can't buy an 5·100 
hard disk system for less. 

5 MEGABYTES. 

$3,995 
That's the ful l  price for the complete 
Decision I "'  computer. I ncluding an S-100, 
( IEEE-696) 14-slot motherboard, 64K 
of RAM, DMA floppy and hard disk con
trollers, a 5 Megabyte hard disk, a 200K 
floppy disk drive, one parallel and 
three serial ports. Plus, CP/M® 2.2 and 
M icrosoft® BASIC-80. 

5 MEGABYTES, PLUS. 

$4,400 
For another $405, you double your floppy 
capacity to 400K. And, you get over 
$1,200 worth of appl ications software: 
WordStar,® Correct- It"' spel l ing checker, 
the LogiCalc"' spreadsheet, and the 
Personal PEARL"' relational data base 
manager. 

NOW, M U LTI-USER. For an addi
tional $1,995, you get a package that 

a l lows you to add two more 
users to your system. Which 

makes the Decision I the lowest 
priced mu lti-user, muiMasking system 

you can buy The package adds a n  
additionai 192K o f  RAM, plus M icronix,"' 
Morrow's UN IX"' - l ike operating system. 
The OS i ncludes a CP/M emulator which 
al lows you to use CP/M software in a 
multi-user environment. 
BUY IT YOUR WAY. Single-user or 
multi-user/multi-tasking. Or, buy a 
single user system now and expand it later. 
No matter how you buy it, you can't 
buy more performance for less. 

MDRRDW DESIGNS 

Circle 295 o n  Inquiry card. 

MORROW DESIGNS D 600 McCormick St D San Leandro, CA 94577 D (415) 430-1970 
WordStar is a registered trademark of MicroPro, Inc., CP/M is a 
reg1stered trademark of Digital Research, Inc. 
Dec1sion I, Micronix. and Correct-It, are trademarks of Morrow 
Designs 

Personal PEARL is a trademark of Relational Systems, Inc. 
UNIX IS a trademark of Bell Laboratories, Inc. 
LogiCalc is a trademark of Software Products International 
Microsoft IS a registered trademark of Microsoft Corporation 
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Introducing the portable computer 
for professionals on the move. 

Hewlett-Packard's new HP-75. 
A decade ago, we introduced the world's 
first scientific pocket calculator and rendered 
the time-honored slide rule obsolete. 

Now we're introducing the HP-75 portable 
computer. And if press reaction is any indi
cation, history is about to repeat itself. 

As small as a book. As 
powerful as a personal. 

Desktop-computer power in a handsome 
26-ounce package. That's the HP-75 . It's just 
10 inches by 5 inches by 1 1;.1 inches. 

But don't let the compactness fool you. 
Inside its rugged case lies a 48K-byte, ROM
based operating system. With a comprehen
sive, 147-command instruction set that helps 
you write hard-working, memory-efficient 
BASIC programs. 

Plug-in ROM ports let you add up to three 
32K-byte software modules-modules that 
solve tough problems without sacrificing 
user memory. 

And that user memory gives you up to 
24K bytes of program and data storage. 

It all adds up. A fully loaded HP-75 is a 
16!3K-byte comp·uting powerhouse in 
calculator clothing. 

Want more? A built-in magnetic card 
reader provides a convenient, inexpensive 
way to store and retrieye programs or data. 

The HP-75's typewriter-like keyboard 
means rapid, accurate entty of text or data. 
And when we say you can touch type on it, 
we mean you can touch type on it. 

Those keys, by the way, can be redefin_ed 
with your favorite commands or programs. 
Up to 196 unique key combinations in all. 

Innnediate, convenient access 
to your most frequently used 

programs. 
Thanks to the HP-75's multiple-file 

structure, programs, data and text can be 
named, simultaneously stored in memory, 
and programmed to interact with each other. 

Add continuous memory, and you've got 
a computer that's designed to solve problems 
on the go. Simply load your favorite files 
and enjoy immediate access to any or all of 
them. The files are retained in memory until 
you decide to delete them-even when the 
machine is turned off. 

Time and appointments to keep 
you on schedule. 

The TIME key brings to display the day of 
the week, date and time to the nearest second. 

The APPOINTMENT feature reminds 
you- an hour from now or a year from now 
of things you have to do. You can have a 
silent message on the display, any one of six 
alarms, or a combination of both. 

Even if the machine is turned off, it will 
"wake up" and alert you of an appointment. 
Or it will execute programs or control periph
erals according to predetermined schedules. 

In an environmental test, for instance, 
where readings are taken every half hour, 
the HP-75 can make sure its owner gets the 
weekend off. 

Software tailored to solve your 
specific problems. 

HP-75 software is now available in areas 
such as math, engineering, finance, and statis
tics. With spreadsheet analysis* on the way. 

Our plug-in math module� for instance, 
solves polynomial roots, evaluates integrals, 
and performs finite Fourier transforms. 

With our text-formatter module�* you'll 
compose memos, letters, and short documents 
virtually anywhere; then print them out 
when you return to your home or office. 

In addition, our third-party software 
program assures you of ever-expanding 
software variety. 

If you're a volume purchaser or OEM, 
give us a call. We can help you create custom 
HP-75 systems with special plug-in modules, 
magnetic cards, digital cassettes, and key
board overlays. 

Peripherals for a total 
computing package. 

The HP-75 is equipped with the Hewlett
Packard Interface Loop, giving you a choice 
of 15 peripherals. (And that choice is 
expanding. The HP-75 can work simultane
ously with up to 30.) 

In a battery-powered briefcase system 
weighing about seven pounds, you might 
have the 24-character printer, digital cassette 
drive and acoustic modem�** 

A desktop system might include the SO
column impact printer, full-color graphics 
plotter, and 12-inch video monitor. 

And the HP-75 can "talk to" other 
computers, peripherals, and instruments 
with our HP-IB (IEEE-488)�* RS-232�and 

GPIO interfaces. 
In summary, the HP-75 is the heart of an 

extremely versatile system, in addition to its 
stand-alone capabilities. 

· 

===-----

� - c�-- . 
':::-:._::::::.::-

' '  

Manuals to make sure you get 
the most from your machine. 
Chock-full of examples and helpful hints, 

our owner's manual will get you up and 
running in short order. And it's organized to 
help you access the information you need 
to get on with the job at. hand. 

A supplementary reference guide provides 
a concise summary of the computer's 
operating protocol and instruction set. 

The value you're looking for. 
What is the price of all this power in this 

compact package? $995�*** A lot less than 
you might pay for a personal computer you 
can't take with you. 

See the HP-75 today. It's the smart choice 
for professionals on the move. 

For the authorized HP dealer or HP sales 
office nearest you, call TOLL-FREE 800-547-
3400 (Oregon, Alaska, Hawaii: 503-758-
1010). TTY users with hearing or speech 
impairments, dia/ 503-758-5566. 

SE�IE$10 y S(AIESIO 

Ptor.sl>QI\a!Calt;""''"'' J'Q<iallleCompute<s 

t!!!f!!!!!) \4\}� '� 
Sf.RIES•O 

Hand-ComP"Ie<' 

• � � z 
S(AIESIIO SEAIESIOO SEAIES :lOO 

Pe<son•IComp"te<� I'I!<..,...ICMiaComll<lle<l l'e<aonll fec""<II Compyeeo• 

*Available May 1, 1983.  
**Available March 1, 1983.  

***Call our toll-free number for availability. 
****Suggested retail price. May vary outside 

U.S. Peripherals and software not 
included. 

Circle 200 on Inquiry card. 
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Optical-Memory Media 
How optical disks work, who makes them, 

and how much data they can hold. 

Laser videodisks and players have 
been commercially available for over 
five years, but the commercial use of 
this technology for storage of digital 
data has been delayed. Although 
building optical mass-storage drives 
is not a trivial exercise, perfecting and 
fabricating the optical media has 
proved to be an even more difficult 
task. Nevertheless, it appears likely 
that a variety of American, Euro
pean, and Japanese firms will present 
prototype optical-memory systems 
and media at computer and micro
graphics trade shows this spring, with 
"beta testing" (initial user tests) oc
curring by year-end. Commercial 

· availability finally seems to be at 
hand. 

I'll now try to describe the com
position and performance character
istics of the various types of noneras
able optical-memory media that will 
most likely be used with the first
generation optical drives, and I'll in
dicate possible directions in which the 

About the Author 
Edward 5. Rothchild is a consultant and 

publisher of the Optical Memory Newsletter 
Including Interactive Videodisks. 
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Edward Rothchild 
Optical Memory Newsletter 

POB 14817, 
San Francisco, CA 94114 

industry can be expected to move as 
the second-generation drives and 
erasable media are introduced toward 
the end of the 1980s. 

Lack of Disk Standards 
Just as a wide variety of magnetic 

disk drives and media have been de
signed for different applications, per
formance characteristics, and price, 
so, too, a wide range of o

.
ptical drives 

and media will eventually be avail
able . Unfortunately, the optical
recording community has made little 
movement to agree on standards for 
the infant industry. Recent meetings 
have not even been able to agree on 
the size of the center hole in the disk, 
let alone the disk's composition, 
diameter, thickness, or performance . 
Every manufacturer is trying to posi
tion its product to become the de 
facto standard. 

Disks are being made now in 
12- and 14-inch diameters, with 8-, 
51!4-, 3-, and possibly 2-inch disks 
likely in the near future for use in 
small computers . Media for both the 
current least-capacity and greatest
capacity systems are rectangular 
cards or slides, and some firms are 
offering experimental optical reel-to
reel tapes and cassettes for a variety 

of applications, large and small. 
The most important reasons for the 

delay in introduction of optical re
cording technology are problems 
with the stability, archivability (shelf 
life) ,  data integrity, and producibility 
of the media themselves. No one 
knows for sure just which material or 
combination of materials will gain ac
ceptance in the marketplace . Many 
major computer companies planning 
to introduce optical media are hedg
ing their bets by developing several 
different types. 

Starting an Industry 
No one wants the optical-memory 

industry to suffer the embarrassing 
fiasco (and lawsuits) experienced by 
those firms trying to commercialize 
video tape for document storage and 
retrieval in the 1960s. Before any sig
nificant part of the computer-user 
community can be expected to trans
fer existing records or store new data 
on a new medium, 'that medium must 
be reliable and widely perceived to be 
so. 

The first generation of optical 
mass-storage devices will be based 
almost exclusively on lasers writing 
data by distorting thin metal films. In 
some systems, the laser burns holes in 



THE CONCEPT DISPLAY TERMINAL 
VT 1 00 compati b i l ity i s  one thing, but eight pages of memory, 
programmable function keys, w i ndow ing, multiple computer capabi l ities, 
ANSI standard conformance ... and VT 1 00 compatib i l ity is someth i ng else. 
Only from H uman Designed Systems. 

A g ood news/great news story from H uman 
Des igned Systems. 
Fi rst the good news. The concept AVT d isplay 
terminal  g ives you everyt h i n g  you need i n  an 
80/1 32-co l u m n  A N S I/VT 1 00-compatib le  d isplay 
term ina l .  And at a very competit ive price. 

designed to i m p rove the effectiveness of s low
speed appl icat ions;  by enab l ing  users to c reate 
true w indows with i n  d isp lay memory; by 
provid ing  prog rammable f unct ion keys wh ich  
transmit data and/or execute term ina l  
commands; by provid i ng u p  to th ree addit ional  
com m u n ications ports for  connect ion to other 

Now the g reat news. The concept 
AVT d isplay termi nal  p rovides an 
exci t ing ,  new set of capab i l i ties that 
lets you do m u c h  m o re. Without  
chang ing the price. 

,.--------..... peripherals  and computers ;  by S1 0 I 5* provid ing  flex i b le user network ing 
fu nctional ity for use i n  a wide range of  
d i fferent app l icat ions,  i n c l u d i ng 
m u lt ip le comp uter con nect ions;  and 
by d o i n g  m uch m o re.  

I t  starts with ANSI  standard conform
ance, DEC software c o m patib i l ity, and 
80/1 32-c o l u m n  capab i l ity, and extends that even 
further by offer ing e ight  pages of d isplay 
memory to rel ieve the in teractive user of the 
need to generate u n necessary hardcopy 
pri ntouts and to provide the appl icat ion 
developer with a powerf u l  too l  for appl ications 
requ i ri n g  m u lt ip le formats and storage of large 
volumes of text; by enab l ing  users to 
permanently conf ig u re a termina l  for the i r  needs 
or  appl ications; by p rovid i ng fu nct ional ity 

"Quantity 50.  D E C  and VT are trademarks of Digital Equipment Corporation. 

VT1 00 compatib i l ity and A N S I  
standard conformance. Add i t  to the concept 
d isplay termi nal 's 1 32-col u m n  performance. i n  
ASC I I  or A PL/ASC I I  m odels ,  w i th  m u lt ip le  
computer capab i l it ies, w indowi n g ,  
prog rammable fu nct ion keys, m u lt ip le  pages of 
memory, and m uch m o re, and you can see why 
Human Des i gned Systems has g iven terminals  a 
new mean i n g  . . .  and that means true economy. 
human designed systems, inc. 
3440 Market Street, Phi ladelphia, PA 1 91 04 
21 5-382-5000 Circle 202 on Inqu i ry card. 



the thin metal film; this process is 
called ablation. In other processes be
ing developed by 3M Company and 
France's Thomson-CSF, bubbles or 
blisters are raised by lasers. In still 
others, a phase change in the index of 
reflectivity is created without either 

. ablating or blistering the thin metal 
film's surface . 

Regardless of which technique is 
used, the pattern of holes, bubbles, or 
marks in the medium surface causes 
the read-back laser beam to be 
deflected at specific intervals, thus 
reproducing the original binary bit 
pattern. The size or position of the 
hole, blister, Of mark relative to its 
neighbors may also be used to encode 
binary information onto the medium. 

Tellurium-Based Media 
To date, over 70 percent of the 

research into materials for optical
memory media has concentrated on a 
rare nonmetallic element, tellurium, 
which resembles sulfur and selenium 
in chemical properties. Although 

tellurium is sometimes found native 
in white crystals, it is usually found 
alloyed with other elements. The 
chief reason for this is that pure 
tellurium oxidizes rapidly when in 
contact with moisture. Tellurium is 
somewhat toxic (and gives workers in 
contact with it a bad case of body 
odor ) .  Researchers, nevertheless, 
have concentrated on finding ways to 
prevent tellurium from oxidizing, 
such as by overcoating it, encap
sulating i t ,  building bilayered, 
trilayered, or Philips' Air-Sandwich 
structures, or alloying it with more 
stable elements such as selenium or 
arsenic. 

Tellurium has been favored pri
marily because of its low melting 
point (450 °C) and high sensitivity. 
However, much optical-media re
search in recent years has concen
trated on finding viable alternatives 
to tellurium. Among these are silver 
halide and gold/platinum alloys. 
Tellurium has its champions as well 
as detractors; most systems to be 

commercially tested this year will use 
tellurium or one of these alternatives. 
Firms that already have or are plan
ning to show tellurium-based optical
media products in 1983 include Con
trol Data Corporation (CDC), Fujit
su, Hitachi, Matsushita, Omex, 
Philips, RCA, Storage Technology, 
Toshiba, and Xerox. 

Japanese Optical-Memory Media 
Japanese-developed media lean 

heavily toward tellurium alloys, in
cluding tellurium suboxide, tel
lurium/carbon alloy, and tellurium/ 
copper alloy. Toshiba and 3M have 
been showing Toshiba's DF-2100 
(tellurium/carbon alloy medium) 
document-storage system at com
puter and micrographics shows for 
over a year. Toshiba claims a 40-year 
archival life for its medium. 

Matsushita, under the Panasonic 
label, has been showing prototype 
DRAW (direct-read-after-write) still
frame analog video recorders using 
diode lasers; they are able to store 
15,000 images on one side of an 
8-inch tellurium suboxide disk . 

------------------------------, Digital DRAW recorders are expected 

ALF COPY SERVICE 
FAST • RELIABLE • LOW COST 

I f  you produce software, ALF's d isk copying service is the 
quick, convenient answer to your  d isk dupl ication needs. Most 
orders are shipped in less than a week. Every disk we copy is 
verified bit by bit and gua antee 1 00% f lawless. Standard 
formats i nclude Apple I ( incl am n ibble-copy proof and 
double-boot), Apple I l l ,  t /, I BM, e co ne, and TRS-80. 

Our "no fri l ls" prici r , eans you ttO!;l t have to buy extras 
you don't need - set p charges are $1ID to $25 per disk to be 
copied, copying char e re 30¢ to 40� pe s'de (min imum: 50 
copies). 

Of course, we have th r:i l teo - i e luding custom print ing 
and packaging. Cal l  us tocray oomplete detai ls. 

We also sell blank d isks 
in bulk pack boxes of 1 00. 
All are 51/4 ", s ing le s ided, 
double dens ity (except 
Nashua is s ing le density), 
un labeled, with hub ring. 
Add $7 per hundred for 
sleeves, $2.50 per hundred 
for shipping. 

3M 
CDC 
M EMO REX 
NASHUA 
VERBATIM 

$1 65/1 00 
$1 65/1 00 
$1 65/1 00 
$1 55/1 00 
$1 85/1 00 

ALF (303) 234-0871 1 31 5F N ELSON ST. DENVER, CO 80215 
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from Matsushita shortly, and Fujitsu 
is expected to use a tellurium/ copper 
alloy in its high-end optical recording 
medium. 

Other Media 
Gold/platinum alloy optical media 

are being developed by the French 
firm Thomson-CSF in cooperation 

· with the Optimem project in Xerox's 
Shugart Division. Silver halide is the 
metal used in the only optical 
medium now commercially available, 
Drexler Technology Corporation's 
Drexon. Kodak is quite far along in 
development of a polymer/dye 
binder optical medium that uses no 
thin metal film. 

Desired Characteristics 
Regardless of the materials used, 

optical media should have the follow
ing general characteristics: long-term 
archival storage ability, high absorp
tivity at the recording wavelength, 
low writing energy, low manufactur
ing cost, high signal-to-noise ratio, 
good hole- (or bubble- or mark-) 
forming characteristics, low thermal 
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conductivity, and, preferably, a 
manufacturing process free of toxic 
substances.  

Erasable Reusable Media 
Originally, optical media's lack of 

erasability was considered by many 
to be a shortcoming. However, more 
recent thought has recognized that for 
most applications it is not desirable 
that optical media be erasable . This is 
because optical media will occupy a 
different plahe in the memory hierar
chy than most magnetic media and 
will be preferred for archival and 
massive data-collection jobs where 
there is more need to preserve the in
formation than to erase and update it .  

Because optical media typically 
contain up to 100 times the storage 
capacity of the same size magnetic 
media, they provide storage at a 
small fraction of the cost per user
byte for magnetic media. Optical 
media in systems to be shown this 
year range in capacity from 11/4 to 4 
gigabytes (a gigabyte is 1024 mega
bytes) .  Being able to erase and reuse 

an optical disk is not an economic 
consideration as it is with more ex
pensive magnetic disks . Far more im
portant than erasability is the conve
nience of removing optical disks and 
their much longer life in an archive; 
one need not rerecord optical disks 
every two to three years . 

Erasable vs. Nonerasable Media 
With the luxury of so much storage 

space available, many computer 
scientists feel that rather than erase 
data on optical disks, it is preferable 
merely to put a disabling code in each 
obsolete data sector with a pointer to 
updated information. Thus, if an 
audit trail must be done to find out 
how an answer was constructed, the 
original data will not have been 
obliterated . 

Nevertheless, erasability would 
definitely be desirable in some ap
plications, and research organizations 
around the world are increasing their 
efforts to identify the best techniques 
for achieving erasable and reusable 
optical media. Laboratory experi-

ments have offered encouraging re
sults, and commercial availability can 
be expected around 1986, at which 
time optical media can be expected to 
seriously affect magnetic media sales. 
Until then, optical media will comple
ment rather than compete with mag
netic media . The storage media most 
likely to be hurt by optical media in 
the near term are reel-to-reel mag
netic tape and microfiche for archival 
data and document storage. 

A variety of approaches to eras
ability are being tested in labora
tories. Dr. Alan Bell, now with IBM's 
Research Laboratories in San Jose, 
California, described the state-of-the
art thinking on the subject in the 
March/ April 1982 issue of Optical 
Memory Newsletter, and he conclud
ed that recent developments in the 
U.S .  and Japan in magneto-optic 
materials using encapsulated trilayer 
structures now look more promising 
for erasability than they did in the 
1970s when phase changes were 
caused by using amorphous semicon
ductors that recorded a t  one 

YOU SPENT $4 000 ON A PERSONAL COMPUTER. 
industry, operating system 
and hardware. 
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stores. Ot, you can phone 
our toll-free number, and 
receive a copy by mail. The 
price, exclusive of postage 
and handling, is $12. 50, 
(VISA and MasterCard 

FOR ANOTHER $12.50, YOU CAN GET YOUR MONEY'S WORTH. 
A lot of business people 
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M ult i Mode Printer 
Offers Flexib i l i ty 

The " Beautifu i"Font 
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. . .  At a Sensible Price-$1 ,995 (Qty. 1 )  

" F lex i b i l i ty" means i nstantaneous c a l l  u p  of any of th is  t rend
sett ing mac h i n e ' s  many featu res whether  for  word processing, 
da ta processing, graphics o r  forms generation.  U s i n g  e i ther  of the 
two b u i l t  in  i nte rfaces , an externa l  keyboa rd o r  dow n l oad ing  
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p r i nted statu s  report of ope rat i n g  parameters and d iagnost ics .  

For  more i nformatio n ,  o r  a demo,  ca l l  u s  about the new Qantex 
M odel  7030 M u lt i M ode P r i nte r .  

QdnteX *D iv is ion o f  N o rth At l a n t i c  
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* Reg iste red Trad e m a rk of N o rth At lant ic  I nd u s t r i es 



temperature and erased at another. 
Robert McFarlane of North Ameri

can Philips Laboratories predicts that 
reversible media are three to five 
years away; magneto-optics will 
probably be developed first, especial
ly by Matsushita and Hitachi in 
Japan, and phase-change erasable 
techniques will be less likely. Philips 
has published very little about its 
reversible-media research . 

This, however, is not the unani
mous view; Edward LaBudde, general 
manager of Burroughs' optical re
cording program, sees amorphous-to
crystalline phase transition as the 
most promising technique. Despite 
heavy work in magneto-optics by the 
Japanese as well as Xerox and IBM, 
LaBudde doubts that the contrast and 
signal-to-noise ratio will be sufficient 
for most applications. Burroughs is 
not concentrating much effort on re
versible media now. Compared with 
the problems in perfecting erasable 
media, developing nonerasable media 
seems trivial. 
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Error Rates 
Corrected BERs (bit error rates) 

satisfactory to both the mainframe 
computer and micrographics indus
tries seem to have been attained 
within the past year. However, it is 
necessary to link discussion of the 
BER with each application, taking 
into account the seriousness of an 
error versus the cost of correcting it .  
Although magnetic media for main
frame data applications have cor
rected (or "hard") BERs of 1 in 1013, 
not all magnetic media require it; 
floppy disks typically have a cor
rected BER of 1 in 109• For document
storage applications, where images 
rather than digital data are recorded, 
a corrected BER of 1 in 106 is more 
than adequate . An error in that range 
will show up as a tiny black speck on 
a high-resolution image . 

Typically the "raw" (uncorrected) 
BER of optical media is 1 in 106• New 
techniques in EDAC (error detection 
and correction) codes bring the un
corrected user BER up to 1 in 1013 but 

require from 10 to 50 percent of the 
disk's total capacity to do so. The 
most dramatic breakthrough in 
EDAC is from Storage Technology 
Corporation (STC), which claims 
corrected BER of 1 in 1013 with 
overhead of only 20 to 30 percent of 
the disk's capacity while leaving users 
with a 4-gigabyte capacity on one 
side of a 14-inch tellurium-based 
multilayer disk. 

Data Transfer Rates 
Burroughs and STC are develop

ing 14-inch disks for high-end, 
sophisticated mainframe applica
tions, but not all optical memory 
systems will be used with main
frames. Most optical-memory drives 
and media will be sought by the mid
range and low-end of the market for 
use with minicomputers and micro
computers for both digital data and 
office automation applications. The 
capacity of the first-generation disks 
will typically be 1 to 2 gigabytes; the 
disks and drives will be much less ex-



POWERMAKER 
MICRO UPS® 

A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. Inventories, 
payrolls ,  receivables - whatever is  in the mem
ory may be lost instantly . 

Although this type of data is just as important 
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blackout protection has always been far too 
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there is the Powermaker Micro UPS , an inexpen
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This new rechargeable power system pro
vides up to 35  minutes of steady sine-wave 
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computers to ride through blackouts and voltage 
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wave power impairs the performance of many 
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major causes of computer errors and system mal
function . Powermaker is portable ,  completely 
automatic, maintenance free and plugs into any 
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We Scout Out 
The Best Buys. 

THE PURCHASING AGENT is you r com puter buying company. 
We negotiate the purchase of m i l l ions of dol lars of hardware and software 
at the best prices each year. O u r  buying power gives you more hardware 
and software for you r  money. Our fee is 25% of what we- save you off l ist pr ice.  
By participating i n  the savi ngs, we share a common goal - to save you money. 

Call us for your price on any product not listed. A ll prices shown 
include our fee. 

COM P U T E R S  I B M  Personal comp. CALL P R I N TERS 
Amdek Color I l l  term. 429 Brother, parallel, daisy 

Alpha Micro 1000 VW $5,960 AST 33% OFF C ltoh, F-10, daisy 
Alpha Micro 1030 1 2,047 Baby Blue 530 Daisywriter 2000 
Alpha Micro '1051 1 7,634 Davong 5 meg. H . D 1 , 569 Diablo 620. dsy. 25 cps 
AI spa AC1 - 2/S S  2.320 Diablo 630 API 1,825 Diablo 630. daisy 
Altos 8000-10 5,850 NEC 3550 1,920 IDS Prism 1 32 all options 
Al tos 8600-10 7,186 Seattle boards CALL N E C  3110 
Altos Series 5-15D 2,100 & al l I BM perinherals CALL NEC 7710 R/0 
Altos Series 5 - 5 0  3.999 Micromation CALL NEC/Sellum 1 ,  16K, tral:. 
Apple Computers CALL Molecular  CALL Qume 9/45 f u l l  panel 
Cal ifornia Computer Morrow Micro Decisions CALL Qume 9/ SS f u l l  panel 

Systems 300-1 A 4,414 NEC 16 bit APC system CALL Qume 1 1 / JS 
Columbia Data CALL NEC 8000 64K PC sys. 2,266 Smith Corona TP-1 . daisy 
Compupro GodboutTM NorthStar Advantage 2,669 Tal ly 

Sys 81 6/A • 4,200 NorthStar Adv. H O. 5 4,395 Texas lnstr. Tl 810 
Sys 816/B' 5,360 Onyx 5001 MU-6 7,350 
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1,099 

990 
2.050 
1,430 
CALL 
2. 325 
2,595 
1 , 799 
2.1 80 
CALL 

681 
CALL 
1,240 

Svs 816/C 6,880 Onyx 8000 MU-10 7,900 
OTHER PE R I P H E R A LS 

Ram 21 .  1 28 K  807 Sage 3,200 
Amdek Color II term bY4 Disk I I  HO. Contr. 586 Sanyo 1 000 1 , 540 
Vente! 212 + modem 7b5 

Morrow 20 meg. H O. 2,990 Seattle System 2 3,251 
Corvus 10 meg. H.D. 2,995 ·Assembled and tested T elevideo TS-802 2,600 

Cromemco System 1 2,946 Televideo TS-802H 4,450 Houston lnstr DMP- 2'! 1 . S4Y 
Houston lnstr. DMP-40 775 

Cromemco System 2 3,400 Televideo TS-806 5,200 
Morrow 20 meg. H . D .  3,650 Cromemco 68000 Vector 2600 3,895 

System 1 4,395 Vector 3005 5.495 
SOFTWA R E  Oynabyte 26% O F F  Vector 4 CALL 

Eagle I I  2,350 Victor CALL Call  for  prices on all your 
Eagle 1 600 5,420 Zenith 100 22'X, OFF software needs. 

Mastercard, V I S A  at 3% h a nd l i ng fee. Pr ices subject  to change without notice. Minimum fee $1 50. 

EXPORT SERVICES  AVA I LA B LE . 
We are agents for overseas computer dealers and d istr ibutors. 
INTERNATIONAL TELEX 470851 

T H E  

P U RC H ASI N G  

AG E N T  

1635 School Street 
Moraga, CA 94556 
Cal l  Tol l  F ree 
800-227-2288 
I n  Cal ifornia 
(41 5)  376-9020 
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pensive than the high-capacity, high
performance systems designed for 
mainframe environments. Burroughs' 
medium will handle transfer rates of 
12 million bps (bits per second); 
STC's will handle 24 million bps. The 
medium being jointly developed by 
Control Data and Philips for mid
range office automation jobs handles 
5 million bps . 

Optical Media Costs 
What will optical media cost? Most 

manufacturers predict that within a 
year 1- to 2-gigabyte disks will sell to 
end users for about $150; 2- to 4-giga
byte disks will cost $200 to $300 in
itially. STC foresees a cost of $100 to 
$150 for its 4-gigabyte disk by 1985. 
By the end of the decade, when yields 
should make it possible to build 
millions of disks annually, most 
optical-media developers see user 
costs dropping to $15 for a noneras
able disk. 

Assuming that high yields have 
been achieved, STC spokesmen feel 
that by 1990 the cost of putting down 
a bit on optical media will have 
dropped to the equivalent of putting a 
bit down on paper, or around 15 
cents per megabyte. 

A market-research study offered 
for sale by Rothchild Consultants 
predicts that in 1986 erasable media 
would cost a premium of SO percent 
over nonerasable disks, dropping to a 
25 percent premium by 1990, when 
they should capture 40 percent of the 
optical-disk market .  

Ease of Handling 
Ease of handling is one of the 

strongest arguments in favor of op
tical disks over magnetic media. Al
though most optical-media develop
ers now favor encapsulating their 
disks in protective overcoats or car
tridges, all optical media are remov
able from the drive, unlike most high
capacity magnetic disks. Further
more, the optical disks are much less 
susceptible to being damaged by heat 
or humidity, and neither fingerprints 
nor magnetic fields can affect optical 
disks. 

Their ease of handling makes it 
possible to develop automatic disk
changing mechanisms (similar to 
jukeboxes) for optical disks. The 
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Qume Connection interface module to fit 
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with an average of 5,500 trouble-free hours 
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the SPRINT 11 PLUS is unmatched in 
reliability. Qume quality is the choice of 
sophisticated, professional users. At $1776, 

there's no reason for you to settle for any
thing less. Make the Qume Connection by 

calling one of our authorized distributors. 
Or write Qume, 2350 Qume Drive, 

San Jose, California 95131. 
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Abacus Data Services 
(416) 677-9555 Ontario 
Anacomp 
(213) 516-7480 CA 
(206) 641-4990 WA 
(206) 881-1 1 1 3 WA 
(509) 624-1308 WA 
(800) 426-6244 Outside WA 
Anthem Systems 
(415) 342-9182 CA 
Audio Visual Services 
(713) 659-1 1 1 1  TX 
(800) 392-7770 TX Only 
Bohllg and Associates 
(612) 922-701 1  MN 
Butler Associates 
(203) 653-7158 CT 
(617) 964-5270 MA 
Byte Industries 
(800) 972-5948 CA Only 
(800) 227-2070 Outside CA 
C & G Distributors, Inc. 
(513) 435-4340 OH 
(800) 245-1084 Outside OH 
(412) 366-5056 PA 
(800) 245-1084 Outside PA 
D. J. Carlyle Corp. 
(213) 277-4562 CA 
(714) 640-0355 CA 
( 415) 254-9550 CA 
(808) 531-5136 HI 
(312) 975-1500 ll 
(201) 780-0802 NJ 
(214) 458-QP.88 TX 
(713) 53Q-4980 TX 
Computer Mart of N.J. 
(201) 283-0600 NJ 
Computermax Corp. 
(505) 883-0048 AZ 
(602) 997-8900 AZ 
(303) 773-1 169 CA 
(904) 878-4121 FL 
(404) 458-6500 GA 
(704) 542-0091 NC 
(512) 654-4711 TX 
Datamex Lid. 
(613) 224-1391 Ontario 
(416) 781-9135 Ontario 
(514) 481-1 1 16  Quebec 
(604) 684-8625 Vancouver 

Data Systems Marketing 
(602) 833-0061 AZ 
(916) 891-8358 CA 
(714) 54Q-2312 CA 
(209) 237-8577 CA 
(213) 344-7097 CA 
(213) 641-2050 CA 
(415) 941-0240CA 
(213) 796-2562 CA 
(213) 796-2631 CA 
(714) 56Q-9222 CA 
(213) 344-7097 CA 
(303) 371-4140 CA 
(303) 694-1710 CA 
(313) 254-2830 M l  
(406) 586-1 511 MT 
(603) 673-0765 NH 
(505) 294-1531 N M  
(503) 641-2469 O R  
(412) 486-2676 PA 
(214) 96Q-1604 TX 
(713) 789-0803 TX 
(801) 292-<3666 UT 
(206) 575-8123 WA 
Datatech Systems, ltd. 
(403) 483-3947 Alberta 
(416) 255-9351 Ontario 
(604) 765-7781 Victoria 
Data Technology Industries 
(415) 638-1206 CA 
(910) 366-2072 (TWX) 
Data Terminal Mart 
(403) 27Q-3737 Alberta 
(403) 42Q-1755 Alberta 
(604) 872-8482 B.C. 
(902) 469-3782 Nova Scotia 
(416) 495-2001 Ontario 
(416) 677-0184 Ontario 
(613) 729-5196 Ontario 
(416) 245-4780 0ntario 
(514) 288-1555 Quebec 
Equipment Resources 
(404) 995-0313 GA 
(901) 794-4635 TN 
General Electric 
(205) 4 79-<354 7 AL 
(602) 278-8515 AZ 
(714) 231-0309 CA 
(415) 436-9260 CA 
(203) 628-9638 CT 
(202) 737-<3211 DC 
(305) 921-0169 FL 
(904) 751-0615 FL 
(305) 904-7723 FL 
(404) 452-4913 GA 
(404) 452-4919 GA 
(219) 933-4500 t l  
(217) 424-8495 1L 
(312) 78Q-2994 1L 
(812) 473-6161 1N 
(317) 241-9330 IN 
(219) 933-4500 IN 
(319) 285-7501 1A 
(502) 452-3311 KY 
(301) 332-4710 MD 
(617) 938-1920 MA 
(800) 343-4411 MA 
(612) 522-4396 MN 
(816) 231-<3362 MO 
(314) 993-0537 MO 
(201) 227-7900 NJ 
(609) 488-0244 NJ 

(716) 876-1200 NY 
(201) 227-7900 NY 
(518) 385-4888 NY 
(704) 525-301 1 NC 
(513) 874-8512 OH 
(216)441-<3111 OH 
(503) 221-5095 OR 
(901) 527-3709 TN 
(214) 243-1106 TX 
(713) 672-3575 TX 
(801) 973-2253 UT 
Gentry and Associates 
(205) 534-9771 AL 
(305) 791-8405 FL 
(305) 859-7450 FL 
(813) 886-0720 FL 
(404) 998-2829 GA 
(504) 367-3975 LA 
(919) 227-3639 NC 
(803) 772-<3876 sc 
(901) 358-8629 TN 
(615) 977-0282 TN 
Inland Associates 
(913) 764-7977 KS 
InterACT Computer Systems 
(305) 331-71 17 FL 
(404) 953-8213 GA 
(704) 254-1949 NC 
(704) 552-7502 NC 
(919) 275-3305 NC 
(919) 876-<3379 NC 
Manchester Electronics 
(800) 342-1382 CT 
MlcroAmerlca 
(800) 421-1485CA 
(800) 262-4212 CA 
(617) 431-7660 MA Only 
(800) 343-441 1  Outside MA 
(800) 527-3261 Outside TX 
(800) 442-5847 TX Only 
Micro Computers 
of New Orleans 
(504) 885-5883 LA 
Nat't. Computer Syndicate 
(312) 459-6400 I L  
Pac. Mountain States Corp. 
(213) 989-<311 3  CA 
PAR Associates 
(602) 243-4267 AZ 
(303) 371-4140 CA 
(801) 292-8145 UT 
Pioneer Electronics 
(205) 837-9300 AL 
(305) 859-3600 FL 
(305) 771-7520 FL 
(404) 448-1 711  GA 
(301) 948-0710 M D  
(919) 273-4441 N C  
(215) 674-4000 PA 
Pioneer Std. Electronics 
(312) 437-9680 IL 
(317) 849-7300 IN 
(313) 525-1800 Ml  
(612) 935-5444 M N  
(216) 587-3600 O H  
(513) 236-9900 O H  
(412) 782-2300 PA 
(512) 835-4000TX 
(214) 386-7300 TX 
(713) 988-5555 TX 
Schweber 
(205) 882-2200 AL 
(213) 999-4702 CA 
(213) 537-4321 CA 
(916) 929-9732 CA 
(408) 496-0200 CA 
(203) 792-3500 CT 
(305) 331-7117 FL 
(305) 927-0511 FL 
(404) 449-9170 GA 
(312) 364-3750 IL 
(319) 373-1417 1A 
(301) 84Q-5900 MD 
(617) 275-5100 MA 
(313) 525-8100 M l  
(612) 941-5280 M N  
(201) 227-7880 NJ 
(716) 424-2222 NY 
(516) 334-7474 NY 
(216) 464-2970 OH 
(513) 439-1800 0H 
(918) 622-8000 OK 
(215) 441-0600 PA 
(412) 782-1600 PA 
(512) 458-8253 TX 
(214) 661-5010 TX 
(713) 784-3600TX 
(414) 784-9020 WI 
Tek Aids Industries Inc. 

1 (312) 87Q-7400 IL 
(512) 835-9518TX 
Terminal Rentals, Inc. 
(602) 258-4466 AZ 
(213) 637-3413 CA 
(714) 235-9268 CA 
(415) 956-4821 CA 
(408) 292-9915 CA 
(714)832-2414 CA 
Terminals Unlimited 
(800) 336-0423 
(800) 572-0164 VA 
(703) 237-8666 VA 
Unlco 
(512) 451-0251 TX 
Victor Electronics 
(617) 481-4010 MA 
Western N.Y. Computer 
(716) 381-4120 NY 
2M Corporation 
(201) 625-8100 NJ 
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Photo 1: The Drexon family of optical disks. Disks are available in 12-inch and 4. 7-inch 
sizes, with or without the clear protective cover plate. Near the center of one of the 
smaller disks is a semiconductor-diode laser used for recording and reading optical 
disks. The larger disks have a capacity of 1250 megabytes per side, while the 4. 7-inch 
disks can store 200 megabytes per side. Disks are recorded with 0.8-micron to 
1. 0-micron holes burned into their reflective surface. (Photo by Victor Budnik.) 

most ambitious design is one STC has 
for a 500-disk IBM-compatible device 
which, with 4-gigabyte capacity per 
disk, gives users online access in sec
onds to 2 terabytes (2 million mega
bytes) !  

Drexler's Drexon Medium 
The first company to offer optical 

recording media on a commercial 
basis is Drexler Technology Corpora
tion of Mountain View, California. 
One of the world's largest suppliers of 
photomasks and chemicals used in 
the fabrication of semiconductors, 
Drexler has patented a technique 
whereby spherical (reflective) and 
filamentary (absorptive) particles of 
silver halide are embedded in a col
loidal polymer matrix ("gelatin") to 
form the recording medium. 

Tradenamed Drexon I I ,  the 
medium is  a double-layer configura
tion of a crust containing silver halide 
particles and an insulating underlayer 
devoid of the metal. A diode laser 
heats the medium so that the silver 
halide particles absorb the laser 
energy. As the temperature rises to 

about 200 °C, the polymer film melts 
and creates spots of low reflectivity in 
a field of high reflectivity. 

An increasing variety of disk sizes 
is being offered. Photo 1 shows 
12-inch (30 em) and 4 .7-inch (12 em) 
Drexon disks with and without clear 
protective overcoats . Also shown is a 
semiconductor-diode laser used for 
writing and reading data . Using 
0 .8- to 1 .0-micron-wide holes, 12�inch 
Drexon disks hold 1 .25 gigabytes per 
side, whereas 4. 7-inch disks contain 
200 megabytes per side. Although 
holes as small as 0.4 micron have 
been recorded, Drexler recommends 
0 .7-micron pits. 

Drexler has avoided two problems 
associated with using silver halide for 
optical DRAW media: processing and 
graininess .  Usually graininess results 
in intrinsic noise because the particle 
size prevents obtaining the sharp
edged pit definition needed in high
density optical recording. 

Furthermore, because the laser 
melts the gelatin rather than the 
silver, lower-powered compact diode 
lasers can be used, rather than the 
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Photo 2: Recorded surface of Drexon II material as photographed by a scanning elec
tron microscope at 2500-power magnification. The holes vary in size between 3 and 5 
microns and were recorded with a 3-m W laser pulsed for a duration of 75, 150, and 300 
microseconds. Holes recorded in Drexon II are well defined and have lipless rims 
because the material shrinks when heated. These characteristics improve the signal-to
noise ratio and permit data to be encoded by varying hole lengths and spacings. 

Cli4J59A 

Photo 3: A common credit card could use the Drexon laser-recorded stripe. The stripe 
on the back of this card has a capacity of 1 . 6  million bits and is not susceptible to 
erasure by stray magnetic fields. A card this size completely covered on both sides could 
store 40 million bits. (Photo by Victor Budnik.) 
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bulkier gas lasers . When production 
of 12-inch disks reaches 100,000 an
nually, Drexler expects the cost to 
drop to about $40 each. 

On Drexon II disks the laser 
records a unit of data as a well
defined hole with a lipless rim, which 
Drexler says improves the signal-to
noise ratio and permits data encoding 
by varying the hole lengths and spac
ings between holes. The laser shrinks 
the gelatin in the medium, leaving the 
lipless rims, rather than throwing up 
craters around the pit as happens in 
other ablative techniques. The scan
ning electron microscope photo at 
2500-power magnification (photo 2) 
shows 3-micron and 5-micron holes 
recorded at 3 milliwatts (mW) of laser 
power for a duration of 75, 150, and 
300 microseconds. 

In addition to disks, Drexler is now 
offering its medium in reel-to-reel op
tical tape, cassettes, and cards. The 
Drexon Laser Card has attracted con
siderable attention for its ability to 
deliver high-density storage in a con
veniently small and inexpensive pack
age the size of a credit card . Photo 3 
shows a bank credit card with a stripe 
of Drexon instead of the typical 
magnetic stripe on the back. Using 
10-micron holes, the stripe yields 
200K bytes. If both sides of the card 
were fully covered by Drexon record
ed with 5-micron holes, storage capa
city would be 5 megabytes. The card 
has interested manufacturers world
wide for a variety of applications. 

SRI International is developing 
four types of equipment for Drexler 
to demonstrate Laser Card technol
ogy to potential licensees : a microbar 
reader for security access applica
tions, a spot reader for read-only 
software applications, a read/write 
machine for spots useful as an output 
device, and a debit card machine. Re
cently, Toshiba took the first license 
to use Laser Card equipment, prob
ably for personal computer applica
tions. Drexler estimates that a Laser 
Card small-computer database-entry 
device containing 3 megabits would 
cost $2. Drexler expects to soon have 
other licensees for its technology. 

The Philips Air-Sandwich 
Philips began research on optical-



Which do you think is the 
more sophisticated computer? 

The big differences between the Epson HX-20 Notebook 
Computer (on the left) and the Apple Computer (on the 
right) are: 1) the HX-20 doesn't need a power cord, 2) the 
HX-20 weighs only about four pounds, and 3) the HX-20 
costs a lot less money. 

The Epson HX-20 Notebook Computer has a full-size 
keyboard, a built-in LCD screen, a built-in printer, 48K of 
combined RAM and ROM memory, and an internal power 
supply that will keep it running for over 50 hours. So you can 
do computing and word processing virtually anyplace you 
happen to be. Whereas, with the Apple Computer, you can 
only go as far as an extension cord will take you. 

And on the HX-20, you get communications interfaces, 
upper and lower case letters, five program areas, a full 68 
keys including an integrated numeric key pad, an internal 
dock/calendar, and the screen and printer. Standard. On 
the Apple, you pay something extra for each feature - if  you 
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can get them at all. 
All of which makes the take-it-anywhere HX-20 perfect 

for business executives, salespeople, students, kids -
anyone who's looking for an affordable, practical way into 
computing. 

Portable. Powerful. Affordable. Sophisticated. The extra
ordinary H X -20 Notebook 
Computer. Find out just how 
extraordinary. C a l l  (800) 
421-5426, in California (213) 
539-9140 for your nearest 
Epson computer dealer. 

EPSON 
EPSON AMERICA, INC. 
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Figure 1: Cross section of the Philips Air
Sandwich disk. The cavity is 20 mm thick 
and is filled with very clean air; each of 
the plastic substrates is 1 . 1  mm thick, 
while the thin-film tellurium recording 
surface is 300 angstroms thick (an 
angstrom is one 10-billionth of a meter). 

storage media in Holland in 1972 and 
since 1975 has been aiming its prod
ucts at mid-range applications in both 
office automation and digital data 
processing. 

North American Philips manufac
tures a 12-inch double-sided disk. A 
unique feature of Philips' media is the 
Air-Sandwich, shown in cross section 
in figure 1, which functions as a mini-

ature clean room. The 20-millimeter 
(mm) cavity holds very clean air. The 
substrate is 1 .1 mm thick, and the 
tellurium-alloy recording layer is 300 
angstroms, for a total disk thickness 
of 2 .5 mm. 

It's possible to burn 0.7-micron 
holes in Air-Sandwich disks, as 
shown magnified about 40,000 times 
by a scanning electron microscope in 
photo 4. Track pitch is 2 microns, ca
pacity is 1 1/4 gigabytes per surface, 
for a total of 2 X 1010 bits per disk. 
Errors are corrected to 1 in 109 bits, 
with 40 to 50 percent overhead for 
formatting and error detection and 
correction. The disk can provide a 
corrected BER of 1 in 1012 at the ex
pense of capacity. Raw BER is 1 in 
106• 

North American Philips uses plas
tic substrates, whereas N.V. Philips 
in Holland uses glass for its version of 
the Air-Sandwich. Philips and Con
trol Data Corporation, in a joint ven
ture for development of disks and 

drives, will probably use plastic sub
strates, even though the Dutch prefer 
the more expensive glass approach. A 
North American Philips spokesman 
indicated that both versions may be 
produced until the market selects one 
or the other. A CDC spokesman 
thinks that glass substrates will be 
used on the first disks. Even though 
the plastic transpires water, the 
tellurium alloy will still allow 
archival life of 10 years according to 
accelerated life tests. 

North American Philips has devel
oped a cartridge that is necessary 
only for very high density recording 
requiring holes smaller than 0 .7 
micron; the cartridge will not  be used 
with lower-density, lower-cost Air
Sandwich applications. For high
density optical recording, the funda
mental limit in capacity is the resolu
tion of the medium itself. Philips 
thinks that 0 .3 or 0.4 micron rep
resents the smallest recordable hole, 
which will be very ragged, making 

Photo 4: Recorded surface of a Philips Air-Sandwich optical disk. In this photo, taken by a scanning electron microscope, the 
0. 7-micron holes are magnified 40, 000 times. The Philips disk has a capacity of 1 .25 gigabytes per side. See figure 1 for a cross section 
of the Air-Sandwich disk. 
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NCI now offers 
Version lV . l which includes : 
• RAMdisk 
• Subsidiary Volume Support 

• 8087 Numeric Coprocessor Support 
• FASTER Long Integers (2x) 

• FASTER Floating Point (3x) 
• 25% greater floppy storage 

• Floppy Write Verification 
• Asynchronous Serial 1/0 
• Extended memory codepool 
• 8086/87/88 Macro Assembler 
• 8087 Native Code Generator 
• program caller unit 
• generalized sort unit 

• 32 bit seek 
t FASTER Seek 
• FASTER Turtlegraphics 

• Adaptable Support 
• PC DOS Filer Utility 

• Background Spooler 

Also available 
• PFAS Pascal File Access System 

• Hard Disk Support 
• Advanced Systems Editor 
• Sprinter text formatter 
• QuicklSAM/PascaliSAM/SuperDB 
• QuickForm/PascalForm 

Available for 
• IBM pc 

• Victor 9000 
TM Regents University California 
TM IBM Corporation 

For more infonnation call 

Network Consultin� hu.-. 
niSt'OVl'r�· !•ark 

Suill' 1 1 11-.ntKI ( ;ilmon· Way 
Hurnahy, B.C. Canada V5( ; .t l\1 1  

(141-t-.tJfl-.'-1()(1 
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Photo 5: Recorded surface of a Burroughs Corporation optical disk. This photo was 
taken by an optical microscope at BOO-power magnification and clearly shows the tracks 
of 0. 6-micron holes. Capacity of the 14-inch disk is 2 gigabytes per side. 

retrieval without errors very difficult. 
Capacities of 1012 bits per disk will re
quire 14-inch disks. 

Philips writes on its disks with 
diode lasers, generally in spiral pat
terns, and may possibly use Hitachi 
diode lasers for writing up to 5 
million bps, but the disks are read 
with helium/neon gas lasers . Transfer 
rates over 5 million bps will require 
selected diode lasers, which are not 
yet widely available, or argon gas 
lasers. Reading requires about 2 mW 
of power. N. V. Philips in Holland 
finds that diode lasers that both read 
and write at 2 million bps are sufficient 
for office automation applications. 
North American Philips disks are not 
pregrooved, whereas the Dutch disks 
are, simplifying the recording process 
but lowering capacity. 

Burroughs' Process 
The Burroughs medium operates 

differently from the ablative hole
burning technique used by Philips 
and Drexler and the bubble-raising 
technique of 3M and Thomson-CSF. 
In the Burroughs system, laser power 
heats up the metal-film surface and 
causes an irreversible phase change of 
the index of refraction and the extinc
t i o n  c o ef f i c i e n t  ( n  a n d  k ,  
respectively).  The refractive index is 
described by a complex number . The 
real part (n) describes the velocity of 
light going through the material and 

the imaginary part (k) describes the 
rate of absorption. Metals have very 
high k because light is absorbed very 
rapidly, as opposed to glass, which 
has a low k. 

Although Burroughs' medium em
ployes n and k phase change, it is not 
the standard crystal-to-amorphous 
reaction. Thus the film does not move 
very much, as in ablative techniques, 
and is compatible with a contact 
overcoat approach because no rims 
are created around the pits. It also re
quires much lower laser power. Using 
off-the-shelf helium/neon lasers, 
track pitch is 1 . 7  microns and average 
spot size is 0.6 micron. Most of the 
testing has been with 10- to 15-mW 
incident laser write power with 42-
nanosecond (ns) exposure times. 
Medium threshold is described as 4 
mW to 6 mW, with demonstrated 
read power of under 1 mW. Photo 5, 
taken with an optical microscope at 
800-power magnification, shows 
data, track, and sector information 
written on the Burroughs medium. 

The trilayer medium, with 2-giga
byte capacity, is manufactured from 
a standard 14-inch Winchester-disk 
platter spin-coated with plastic to 
smooth its surface. The subsequent 
layers, composed of an aluminum (or 
other metal) reflector, dielectric 
spacer, and absorber layer, together 
are a few thousand angstroms thick. 
The ov�rcoat is 0.007-inch, thick 



Regardless of what brand of microcomputer 
you own. the key to its productivity is the 
software you use. And more and more 
companies and individuals are relying on 
TMP Software to get out more work. faster 

Software so advanced it's simple. 

With TMP. Tota l Management Planning 
Systems. you and your computer 
communicate in English. S imply fol low 
instructions displayed on the screen to quickly 
and effi ciently enter. save and retrieve 
information. And unique "Help" screens 
al low you to ask questions and get answers. 
in process. without turn ing to instruction 
manuals or erasing information you're 
working on. 

Combine packages, maximize results. 

Perhaps more importantly once you learn the 
operation of one TMP Software Package, 
you've learned the basics of our entire 
sophisticated system TMP /Free Form ™ 
(electronic index cards); TMP/CaiC rM 
(electronic spread sheets and more); 
TM PI Manager rM (structured data base 
management) ;  TM P/Writer rM 

(word processing/document retr ieva l ) ;  
TMP /Front-End rM (combines packages). Each 
package can stand alone. or they can be 
Integrated to form a complete. powerfu l 
system - increasing productivity and 
minim izing the opportunity for error 

On-going support and innovation. 

TMP Software is avai lable for most popular· 
desk-top computers and supermicros. And 
new software packages are being added 
monthly Videotape training programs are 
avai lable on VHS. Beta and U-Matic formats. 

Contact your nearest TMP Software dealer or 
order direct. Either way get on l ine with 
TMP. and improve your computers mind. 
Dealer inquiries invited. The United Software 
Company 24 3 1  East Douglas. Wichita. 
Kansas. 672 1 I .  (3 16 )  684-528 1 .  MasterCard. 
Visa and American Express. C i rcle 441 on Inquiry card. 

The computer� mind. 

7nnnJnar 
Total Management Planning Systems 

T M P.  TMP/FreeForm. TMP/Calc. TMP/Managec TMP/Wflter. and TMP/Front-End are trademarks o f  The United Software Company 



enough to keep dust particles out of 
focus and thin enough to control the 
thickness tolerances. This medium 
contains no tellurium, but Burroughs 
has not divulged the materials used. 
The disk will be factory formatted 
with address and sector information 
and will contain 600 sectors per track. 

Burroughs is designing a high
performance disk with a signal-to
noise ratio of 30 decibels for broad
band applications able to be trans
ported across the country and rugged 
enough to be washed in case of severe 
contamination. To prevent that nec
essity, the 0.125-inch-thick disk will 
be encased in a 15-inch-square, 
0 .5-inch-thick cartridge (not her
metically sealed). 

Edward LaBudde of Burroughs be
lieves that this medium can achieve 1 
in 1012 corrected BER after a projected 
10-year lifetime. The raw BER is 1 in 
106; 50 percent of the total 4-gigabyte 
disk capacity is used for error detec
tion and correction, formatting, and 
addressing. However, Burroughs says 
its approach is capable of producing 

no uncorrectable errors when the disk 
is new. 

Kodak's Approach · 
Kodak started developing a poly

mer I dye binder bilayer medium using 
two laser wavelengths, whereby 
colored dyes in a plastic material over 
a reflective material are written on in 
the infrared part of the spectrum (800 
to 850 nanometers) and read in the 
red part (633 nanometers) .  The 
medium can now be both written and 
read in the infrared for system de
signers wishing · to keep to a single 
laser wavelength, but Kodak recom
mends a two-wavelength approach. 
Capaci ty  o n  two-wavelength
approach Kodak disks i s  5.6 gigabytes 
per 12-inch disk side. Data can be 
written at 3 million bps with a 
0.8-micron pit length and 1 .67-micron 
pitch. 

Packing Densities 
How dense will the packing on op

tical disks become by the end of the 
century? Burroughs is already work-

ing near the diffraction limit and 
believes that packing density will 
probably not increase significantly 
until electron-beam or other exotic 
technologies are commercialized. 
Packing density is not the primary 
emphasis at Burroughs. The price/ 
performance ratio and reliability are 
more important when compared with 

magnetic technologies. 
sTc foresees the possibility to in

crease optical-disk packing density to 
1 trillion bytes per square inch by the 
year 2000 by recording in various 
colors and using filters to read just the 
desired data. Other researchers go 
even further, estimating the possibili
ty of building disks containing 1021 
bits. 

Future Materials 
Although I have indicated that 

almost all first-generation media will 
employ thin metal films in the record
ing layer, some industry researchers 
say that polymer I dye binders offer 
advantages in ease and cost of manu
facture over thin metal films and may 

--------------------------------. become the preferred material before 
the end of this decade. This view has 

• CC-86 Compi ler  ava i lable for both CP/M-86* 
and M P/M-86* ( inc l .  I BM PC) 

• Fu l l  Unix** V7 language compat ib i l ity 
• Standard 1/0 l i b rary su pports both buffered and 

non-buffered 1/0 and OS cal ls  
• Stand-alone assem bler su pports re locatable code, 

l ocal symbols and l i n kage to external modu les 

• I n troductory prices: $500 for C C-86 and 
assembler/l i n ker; $200 for assem bler/l i n ker; 
$50 fo·r manual ( inc l .  K & R) 

a re trademarks of  (503) 297-7153 * C P/ M  and M P/M � 
Digital Research ontroi-C Software, Inc. 

* * Unix is a trademark 6441 s.N Canyon Court of Bel l  Laboratories 
Portland. OR 97221 
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raised strong controversy, however. 
Dr. Bell of IBM points out that 
polymer I dye binders have advan
tages and disadvantages when com
pared with thin metal films, adding 
that the issue is complex and it is not 
yet clear that polymer I dye binders 
will be the wave of the future. 

Edward LaBudde of Burroughs 
says that polymer/dye binders will 
not be the trend; thin-film will remain 
the preferred medium until something 
better comes along. Thin-film tech
nology is widespread and will invite 
many people to work on its prob
lems. The enormous capital invest
ment necessary to develop a totally 
new medium like polymer I dye 
binders may be outweighed by the 
sheer numbers of people involved in 
"mainstream" media. 

In addition, LaBudde sees no in
herent advantage to dye-based op
tical disks and believes thin metal 
films should be cheaper to make, 
even in a small operation, than poly
mer I dye binders because the latter re
quire a much he�yier outlay for 
capital equipment, such as a web 
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press, than thin-film. This point, 
however, is not universally agreed 
upon. Once this equipment is amort
ized, polymers do indeed offer a 
cheaper method of putting down a 
data-storage medium and easier pro
duction techniques, and unlike 
tellurium, the most commonly en
countered thin-metal medium, they 
are nontoxic. 

The main champions of the poly
mer I dye binder medium are Kodak 
and other major film producers, who 
can take advantage _of already in
stalled web coating equipment used 
to process Kodacolor and similar 
films; the same machinery can be 
used to make optical disks to keep the 
equipment running at full capacity. 
The web coating process, however, 
employs a flexible substrate rather 
than the rigid substrate used on other 
optical disks, leading some experts to 
speculate that polymer-based media 
might eventually find their way onto 
the market late in the decade as the 
low-cost 3- to 5-inch optical floppy 
disks predicted by many observers. 

A wide variety of other potential 
optical-media materials are being 
reported on at scientific conferences. 
Some of the more exotic include 
diazo, photochromics, amorphous 
semiconductors, spectral-hole burn
ing in crystals, surface texturing, cop
per sulfate in glass, and frequency do
main storage. 

Copper Sulfate in Glass: 
Archival Master Disks? 

Copper sulfate in glass, researched 
at Xerox's Advanced Development 
Laboratory in El Segundo, Califor
nia, has implications for both optical 
disks and videodisks . The process 
yields a disk that should be absolutely 
archival, perhaps lasting thousands 
of years. The technique involves 
using copper ion-exchanged glass, 
which is simple and cheap to pro
duce. 

An optically absorbing region is 
formed extending up to 8 microns 
into the Pyrex 7740 glass surface, 
forming a monolithic structure. The 
glass is immersed in molten copper 
salt at sso oc for between IS seconds 
and 6 hours. The sodium out-diffuses 
and the copper in-diffuses. Focused 
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laser light causes localized perturba
tions on the surface, appearing as 
raised hemispherical bumps, rather 
than hollow bubbles. A density of 108 
bumps per centimeter squared has 
been achieved. 

Although the bump-forming mech
anism is not understood, the medium 
has great promise to be used as an op
tical disk or videodisk master because 
no encapsulation is needed for the 
bumps. However, a 150-mW argon 
laser is needed, calling for about 10 

OHSq has strong 
optical absorption 

extending into the 
Infrared. 

times the laser power required with 
other media . Writing is at 488 
nanometers, with reading done either 
with an argon laser with reduced 
power, or a helium/neon laser. 

IBM Studies Hydroxy Squarylium 
IBM is looking at many different 

materials for optical media . Some of 
the more promising research the firm 
has disclosed relates to organic dyes . 
One of the most interesting of these is 
hydroxy squarylium (OHSq), which 
has a melting point of 360°C, com
pared to tellurium's 450°C, but re
quires 60 percent higher laser power 
for writing and reading than tellu
rium. 

OHSq appeals to researchers 
because it has strong optical absorp
tion extending into the infrared, ex
cellent thermal and optical stability, 
and can be either solvent coated or 
evaporated in preparing disks, offer
ing substantial cost savings . OHSq 
disks were subjected to 10 million 
readouts before a 10 percent degrada
tion in data occurred, more than ade
quate stability for digital data storage 
applications. 

Cryogenic 
Frequency Domain Storage 

An even more esoteric optical
media research project at IBM con
cerns the frequency-domain-storage 
approach, the most important feature 
of which is that up to 1000 data bits 
can be stored in frequency space at 

each spatial location, so that a fixed 
media/ scanning read/write spot 
system can yield extremely high data 
rates and packing densities. Despite 
the lack of threshold exhibited by 
photochemical hole-burning materi
als, IBM reports that up to 10 million 
read cycles were possible on relative
ly low-sensitivity media while main
taining a signal-to-noise ratio of 10 to 
1. The technique provides for reversi
ble media but requires that the system 
be kept at cryogenic temperatures: 4 
kelvins, close to absolute zero. 

Surface Texturing 
Bell Laboratories has done con

siderable work using reactive ion 
etching to microscopically texture the 
surface of optical media to produce 
submicron-sized columns and cones. 
Although they have formed textured 
surfaces in metals, semiconductors, 
and insulators, germanium and sili
con have produced the best results. 
The textured surface is not reflective. 
When hit with 10 mW of laser power, 
the structures are melted away, leav
ing a spot 100 times as reflective as 
before. The technique produces no 
debris or rims around the recorded 
spots. Bell Labs finds the technique 
much more stable and permanent 
than systems using tellurium, and it 
may be possible to use the disk as a 
master to replicate copies. 

Looking Ahead 
Where is all this leading? Little 

about the composition of optical 
media will matter to most users; the 
media, along with system hardware 
and software, will have to be trans
parent to the user in order to gain 
wide acceptance. Research is moving 
quite rapidly in the optical-media 
field, and only time will tell if this 
most promising technology will catch 
on with the computing public, or 
whether it will be cast aside as some 
other promising technologies have 
been in the recent past. Fortunately, 
most of us dedicated to informing the 
industry and public about develop
ments in optical recording technology 
believe predictions are realistic that 
by 1990, most digital and image data 
will be stored on low-cost, remov
able, high-density optical media. • 





liST OUR 
PRICE PRICE 

¥ ASHTON-TATE. dBase' ll. reQuires CP/M-86 & 128K s 700 $419 
dBase II. requires PC· DOS & 128K $ 100 $449 

APPLIED SOFTWARE TECHNOLOGY. Versatorm NEW! s 389 $265 
DATAMOST. Real Estate Investment Program NEW! s 130 s 89 

Write-On s 130 s 89 
EAGLE SOFTWARE. Money Dec�ions NEW! s 150 $129 
HOWARDSOFT. Real Estate Analyzer II s 250 $189 
INFORMATION UNLIMITED. Easywriter II (a WPSJ s 350 $259 

Easyspeller (88K Words) s 175 $129 
Easytller (a DBMS) $ 400 $299 

INNOVATIVE SOFTWARE. T I M I l l  (a DBMS) s 495 $369 
INSOFT. Data De51gn (a powerful easy to use DBMS) NEW! s 225 $169 
ISA. Spell Guard s 295 $220 
ISM. MatheMagic s 90 s 69 

¥ MICROCRAFT, Requires CP/M·86 
legal Billing & Time Keeping - Verdict s 750 $395 
Professional Billing & Time Keeping - Billkeeper s 750 $395 

MICRO LAB, The Tax Manager s 250 Sl89 
-t� MICROPRO. WordStar• plus tree WordStar Traming Manual s 495 $249 

MaiiMerge r ..- s 250 Call 
SpeUStar 1 "'  $ · 250 Call 
3 Pa� Word & Mail & Spell, above 3 $ 845 Call 
lnfoSb!r NEW' s 495 $335 
ReporiSb!r NEW' s 350 1235 

Note: Price increase due soon on Micropro. Call first. 
MICROSOFT, Flight Simulator (by Sub·logic) NEW! $ 50 s 35 
NOREll, Visualize s 100 s 75 

Easy Data DBMS s 250 1189 
NORTH AMERICAN BUS. SYSTEM. The Answer $ 250 $169 
PBL CORPORATION. Personal Investor NEW! s 145 s 99 

.. PEACHTREE. Peach Pak 4 (Gl. AR & AP) t 595 $395 
PERFECT SOFTWARE. Perlect Writer ' •  s 389 $239 

Perfect Speller! "' $ 189 Sll9 
Perfect filer ' .. $ 289 $179 

SELECT INFO. Select (a WPS) $ 595 $339 
SORCIMIISA. SuperCalc s 295 $199 

SupetWriter s 395 $269 
SIC, The Creator NEW! $ 200 $139 
SYNERGISTIC. Data Reporter NEW! s 250 $169 

VisiCalc"1256K s 250 $179 
VisiOex or VisiSchedule. each s 250 $199 
VisiT rend/Plot s 300 1219 
Visifile or Desktop Plan I, each s 300 1239 

· UTILITY 
1 983 CE  SOFTWARE  AWARD: 

"Copy II PC by Central Point Software is the best CE softwa�e buy of 1983. II will 
copy more copy protected software and faster than any other backup system. 
Unlike other copiers it makes an exact duplicate of your original and it does 100% 
verification of copy. Documentation is excellent" 

_, CENTRAL POINT. Copy II PC, Backup and Utility NEW! 40 I 35 
NORELl DATA. System Backup 50 S 39 
NORTON, Norton Utilities. 14 powerful programs, 3 disks 80 I 65 

HOME & EDUCATIONAL 
AUTOMATED SIMULATIONS. Temple ol Apshai s 40 I 29 

011 Barons NEW! s 100 I 75 
BRODERBUNO. Apple Panic s 30 I 22 

.- coNTINENTAl. The Home Accountant Plus $ 150 $112 
DATAMOST. Pig Pen or Space Strike. each s 30 s 22 
DAVIDSON. The Speed Readet I 75 I 55 
tNFOCOM. Deadline s 50 I 39 

Zork I or Zork II or Zork Ill, each s 40 I 29 
>t INSOFT. WordTri> NEW! $ 35 $ 29 

Quo Trill NEW! $ 35 s 29 
ON-LINE. Golf Challenge NEW! s 25 s 19 

Ulysses & The Golden Fleece I 35 s 25 
PBL CORP . . Personal Investor s 145 $ 99 
SENTIENT. Cyborg NEW! $ 35 I 25 
SIRIUS. Conquest or Call to Arms. each s 30 s 23 
SPINNAKER. Snooper Troops. #1 or #2. each $ 45 I 35 

Story Machine or Face Maker, each s 35 I 25 
STRATEGIC. The Warp s 40 I 30 

DISKETTES 
Control Data Corporation 12 for  10 Special. Limited Time! 

COC, 120 each. 5'A with rin� SS. SO (Apple, IBM. etc.) $ 450 $195 
12 each, 5'A. with ring, SS SO (Apple, IBM, etc.) $ 40 I 22 
12 each 8". ss. so S 51 S 28 
10 each, 5'A. SS. DO (HiP, IBM. etc.) $ 65 I 49 

IBM, 10 each. 5'A. SS, SO (Apple, IBM, elc.) $ 60 $ 45 
10 each, 5'A. SS. DO (HIP, IBM. etc.) S 65 I 49 

VERBATIM. LO each 5V.. with ring, SS, SO or SS. DO $ 50 I 28 
MAXELL, lO each, 5'A. SS, 00 or SS. SO S 55 S 35 
OYSAN. 10 each. 5V.. SS. SO $ 55 S 39 

10 each, 5. OS. DO $ 65 $ 49 

* M eans a BEST buy. 
Ad #962 

Hot line For lnform1tion 
On Your 0 rder 

(503) 772-3803 

. � 

System I ncludes 
Two 320K Disk Drives 

12" Green Amdek Monitor 

90 Day Warranty 
Call For Details And 
Other Configurations 

HARDWARE :&��;c 
LIST OUR 

PRICE PRICE 
MEMORY CH IP  KITS,64K addonto your memorycards 9 chips. 

200NS, tested and burned-in. 90 day warranty S 1 50 S 59 AST Combo Plus. 64K wtlh async. port. S 49� 1359 
Combo Plus. 64K wtlh parallel port. S 495 $359 

IIUfMOI Combo Plus, 64K w/async. & para. $ 555 $395 
Combo Plus, 64K �/async. para. & clocl/cal. S 595 $429 
for above Combo Plus o l l28K add S85. 1or 192K add $l92. 1or 
256K add $256. 

BUY VALUE of'the YEAR: 
COMX RAM Card5 come with OISRAM'- "· soltware, Disk/RAM 

software that makes your RAM look like a disk. 
64K RAM Card (192K when lull) 

+2 year warranty $ 395 
192K RAM Card + 2 year warranty $ 675 

CURTIS, PC Pedestal! u lor DISplay on PC $ 80 
9 Foot Cable for IBM Keyboard (extends 3' to 9') $ 50 
Mono. Extension Cables. Power and Signal $ 55 

'""-A' ��a DSl-501 Hard O�k. 5 Meg $1995 L.M'1.V'-",_ OSl-501, 6 MB Hard Ofsk 11995 
DSl-512, 12 MB Hard Disk $2495 
OSl-519. 1 9 MB Hard Disk $2995 

MAYNARD. floppy Drive Control Board, lor up to 4 drives $ 195 
With Serial Port add $40. for Parallel Port add $70. 

MICROSOFT 
QC.S� Big Blue 

64K RAM Card w/Parity 
128]1 RAM Card w/Panty 
256K RAM Card w/Panty 

� Ql.JAIJRAl'1. CORPORATION 

$ 350 
$ 525 
$ 875 

$ 595 

Quadboard. 64K. expandable lo 256K, 4 tunct10n bOaid $ 595 
Quadboard. 128K. expandable to 256K. 4 tunct10n board S 775 
Quadboard. l92K. expanda�e to 256K. 4 lunchon board I 895 

¥ Quadbo01d. 256K. tout !unction bo01d S 995 
Microfazer, w/Copy, Par/Par. SK, #MPS $ !59 
Microtazer, w/Copy, Par/Par, 64K, #MP64 $ 299 
Microfaw, w/Copy, Par/Par. 128K. #MP128 $ 445 
Microlazer, Snap-on, 8K, Par/Pat, Epson, #MEB. w/PSI $ 159 
Microtazer. Snap-on. 64K, Par/Par, Epson, HME64, wiPSI S 299 
All Microfazers are expandable (w/copy to 512KJ (Snap-on to 64K). 

1149 
$249 
$ 65 
I 35 
s 45 

$1495 
11495 
$1895 
$2295 

1165 

$259 . 
$395 
$659 

1449 

1435 
1565 
$635 
1670 
Sll9  
1235 
1345 
1145 
1235 

TG PRODUCTS. Joystick $ 65 S 49 
* ...... I "" Plus 

XEDEX •a-. • ue CP/
�

R
��

peral�
;99 

Control  Data OR landan 
DISK DRIVES, Double Stded 320K. Same as now 
supplied with IBM-PC. Tested. bu�ned·in and wtlh 1 each S 650 $249 
installation instructions. 90 day by us. 2 or more S 650 S239 

PRI NTERS AND ACCESSORIES 

EPSON. CALL Jt NEC, Dol Malii>. 8023 Printer FIT S 695 
STAR MICRONICS, 9x9 Oot Matrix, lOOcps. 2.3K, Gemini 10" S 499 

9x9 Dot Matrix, IOOcps, 2.3K. Gemini 15" $ 649 
ANADEX. DPSOOO Dot Matrix. l20cps, Serial & Cent. P01a.llf $ 995 
EPSON. 
IBM·PC to Epson or Star M1cronics 
Apple Interlace and Cable for Epson 
Grappler+ by Orange Micro, specify printer 
Apple Graphics Dump Program 
APPLE COMPUTER INC .. Silenlype Printer lor Apple I I 
lEnER QUALITY - DAISY WHEEl PRINTERS: 
OlYMPIA, ES-100. Printer/Typewriter, complete with serial 

$ 60 
s 95 
$ 165 
$ 15 
s 395 

CALl 
1525 
1385 
1495 
$495 
$ 45 
$ 59 
11 19 
I 9 
1335 

interlacing lo lhe Apple II 01 IBM-PC $1735 $1295 
COMREX. Comriter CR·I. RS232 Serial llf. 200 wpm $1199 $845 

Comriter Tractor feed for CR-1 $ 1 18 S 99 
SUPPLIES: Tractor Feed Paper. Ribbon's. Heads. Qume Da1sy Wheels & Ribbons. 

8" CP /M -80 LIST 
BUSINESS & SYSTEM SOFTWARE PRICE >t ASHTON-TATE dBase II $ 700 

COM SHARE TARGET, Ta�gel PlannetCalc $ 99 
Masterplanner $ 325 
PlannerCalc Applications Pkg. $ 50 
PlannerCalc Combo Pkg. $ 125 

INFOCOM. Deadline $ 60 
Zork I or Zork II or Zork Ill or Starcross, each S 50 

ISM. MalheMagic $ LOO 
M ICROCRAFT. Legal Billing & Time Keepmg $ 750 1r Prof. Billing & Time Keeping - Billkeeper S 750 
MICROPRO. WordStare plus free WordStar Training Manual $ 495 

Mai 1Merge1·"' $ 250 
Spe11Star1 "' S 250 
3 Pa� Word & Mail & Spell. 3 above $ 845 
lnloStar NEW' S 495 
ReporiSiar NEW! $ 350 

Multiplan $ 275 
Fortran 80 S 500 
BASIC Comptler $ 395 
COBOL-80 $ 750 
BASIC-SO $ 350 
muUsp/muStar·SO $ 200 
M-Sort-80 $ 195 
Edil-80 $ 120 
Macro-SO S 200 

OASIS, The Word Plus (45,000 w01d verihcalion) $ 150 
PEACHTREE. Magic Wand $ 500 

Series 4 Gl. AR, AP or Inventory, each S 600 
Series 8 Gl. AR. AP, lnv. or Pay. each 750 
Series 9 Peach Text 500 
Series 9 Spelling Proofreader 300 
Series 9 Calc. Mail list or T elecomm .. each 375 

PERFECT SOFTWARE, Petlect Writer ' "  389 
Perfect Spellerr "'· 189 
Perfect filer 289 

MON ITORS 
NEC, 12" Green 

12� Color. Composite 
SANYO, 9" B&W 

9" Green 
12� Green 
13" Color. Composite 
13" Col01 RGB 

ZENITH, 12" Green 
AMDEK, 12" Green !300 

13" Color I ,  Composite 
13" Color II, RGB. Hi Res. (Ap. II. Ill & IBM-PC) 
13" Color Ill, RGB. Commercial. lAp. II, Ill) 
DVM. Color I I  or Ill to Apple I I Interface 
Note: Color II and Ill come with cable lor IBM·PC. 

s 24.9 
$ 450 
$ 190 
$ 200 
$ 260 
$ 470 
$ 995 
$ 150 
$ 200 
$ 449 
$ 899 
s 569 
s 199 

OUR 
PRICE 

$419 
$ 39 
1225 
I 40 
I 65 
$ 45 
I 39 
I 75 
$395 
$395 
$249 
$ 79 
Call 
Call 

$335 
1235 
1199 
$325 
$295 
$545 
1275 
$145 
$145 
I 80 
$145 
Call 

$195 
1395 
1495 
$330 
Sl95 
1245 
$239 
1119 
Sl79 

$l59 
1349 
1149 
1139 
$199 
$349 
$795 
1119 
1159 
1359 
1799 
1469 
Sl75 

MODEMS AND 
TELE COM M U N ICATIONS TERM I NAL 

HAYES. Micromodem ll (tor the Apple II) $ 379 1275 
Apple Terminal Program for Micromodem I I S 99 $ 69 

MICROCOM. Micro Courier lor Apple I I  $ 250 1125 
Micro Telegram for Apple II $ 250 $125 

SSM. T�anscend I lor Apple II Data Comm. $ 89 I 69 
NOVATION, Applecat II Modem $ 389 $269 

212 Apple Cal $ 725 $599 
HAYES, Stock Chronograph iRS-232) $ 249 $189 

Stock Smartmodem (RS-2321 $ 289 $225 
Smartmodem 1200 (RS-232) $ 699 $535 
Micromodem 100 (S-100 bus) $ 399 1275 

SIGNALMAN, Modem MKI (RS-232) $ 99 S 79 
IBM-PC to Modem Cable S 39 S 29 
AXLON. Datalink 1000 Hand Held Communications Terminal S 399 $325 

• • CORVUS SYSTEMS 
* 6 Meg Hard Disk. w/o interface $2995 11895 * * 1 1 Meg Hard Disk. w/o interface $4795 12695 

20 Meg Hard Disk, w/o interface $5795 $3495 
IBM PC Interlace (IBM ODS), Manual & Cable 5 $ 300 $239 
Mirror built in for easy backup S 790 $595 
Apple Interlace. Manual & Cable 5 $ 300 1239 
Omni Disk Setyer 101 Apple II (Special) $ 990 $495 
Omni Transporter Card Apple I I (Special) $ 495 $275 
Omni Junction Box Set (Special) S 39 S 25 
Other Interfaces. Omni·Net. Constellation. MirJor. All in Stock. 

H/P 7470A Graphics Ptonet $1550 
HIP 4 LC Calculator S 195 
H/P 41CV Calculator with 2.2K Memorv $ 275 
Fult 4 1  accessory and software in stock. Call. 

$ll95 
$149 
1219 

Portland, OR Cash & Carry Outlet, 1 1507-D SW Pacific Hwy .. Tenace Shop
pine Center, Portland, OR. Over·the·counter sales only. On 99W between Rte. 
217 and Interstate 5. Open M-F 10-6. Sat 10-3. Call 245-1020. 

0 R D E  R I N G I N F 0 R MAT I 0 N A N D  TERMS:  tt1t1 i��� �s�al�y0:/sl��N�\�
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��d��eti

7
h
0
o��r Cashim Checks, Money Otders. Fortune 1000 

Checks and Government Checks. Personal or Company Checks allow 20 days to clear. No C.O.D. Add 3% for VISA or MC. Include telephone number. Add 3� for sh•pping. 
msurance and handling (S.I&H) with $5 m1mmum. UPS ground 1S standard so add 3� more for UPS Blue w1th $10 minimum. Add 12� total for S.I&H lor US Postal, APO or FPO 
w1th $15 minimum. For Hawaii. Alaska and Canada. UPS 1s 1n some areas only, all others are Postal so call. write, or specify PO. Foreign orders except Canada for S.J&H add 18% 
or $25 m•mmum except for mon1tors add 30'11 or $50 mmimum. Prices subject to change and typo errors. so call to verify. All goods are new. mclude factory warranty and 
are guaranteed to work. Due to our low pr1ces. all sales are f1nal. Call before returnmg goods for repaH or replacement. Orders received w1lh msufhcent S.I&H charges Will 
be relunded. ORDER DESK HOURS 8 IO 6 PST. M·F and 10 lo 4 Sat. I PM here IS 4 PM m NY. 
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Computer Exchange 1s a d1v•s•on ol O'Tech Group. Inc. 



Manufactured � Bell e. l-bNell by �apple! computer Exclusively for W. 
CALL US  ON THE  APPLE l i E  

B&H APPLE I I +  
64K (4BK+ O U R  1 6K CARD) 
Disk, Micro Sci A2 w/3.3 Controller 
Disk, Micro Sci A2 Only 

LIST 
PR ICE 

OUR 
PRICE 

$1725 $1 1 50 
$ 579 $ 378 
$ 479 $ 299 

apple!® 
I I  I I I +  I I I  E suppiiJ center 

HARDWARE for Apple II 
LIST OUR 

* RAM EXPANSION: 
PRICE PRICE 

¥ ComX RAM Card 16K $ 179 $ 49 
-¥ ALS. ADORam 16K $ 149 $ 79 
i' Microsoft. RAMCard 16K $ 100 $ 89 
.. Saturn Systems, RAM Card 32K $ 249 $169 

RAM Card 64K $ 425 $319 
Axlon, RAM Card 128K $ 475 $375 

RAM Disk System 320K $1395 $995 
80 COLUMN VIDEO CARDS: 

Jf- ALS, Smarterm II $ 179 $139 
Dirt Cheap Video $ 89 $ 69 
Color II $ 179 $139 

Videx, Videoterm $ 345 $229 
Vista, Vision 80 $ 395 $199 

MISCELLANEOUS: 
ALS, The CP/M Card $ 399 $299 

I-Card $ 169 $129 
16K ADORam Special $ 149 $ 79 
Synergizer w/S'calc ... Condor $ 749 $529 

Axton. 320K RAM Disk System $1395 $995 
ASTAR. Rf Modulator $ 35 $ 25 
CCS. Serial Interface 7710A $ ISO $129 

Other CCS Cards in stock Call Call 
Dan Paymar, lower Case Chips $ 50 $ 39 
Don't Ask, DA0-003 S.A. Mouth $ 125 $ 85 

lf Eastside, Wild Card. copier $ 130 $ 99 
kensin,ton. System Saver $ 90 $ 69 
Kraft. Joystick $ 65 $ 49 

Paddle $ 50 $ 39 
M&R, Sup R ian $ 50 $ 39 .. Microsoft. ZSO Soltcard $ 345 $245 

.. Softcard Premium Pack$ 695 $495 
Z80 Sottcard Plus $ 645 $459 
16K RAMCard $ 100 $ 89 

Mountain, CPS Multifunction Card$ 239 $199 
Oranr:e Micro, Grappler Plus $ 165 $119 
Practical Peripherals. 

MBS 8K Serial fEpson) $ 159 $129 
MBP !6K Para (Epson) $ 159 $129 
Microbulfer I I  16K, (specify! $ 259 $209 
Microbuffer I I  32K, (specify) $ 299 $229 ... PCPI. Appli-Card. 14 features . 

6 Mhz $ 595 $435 
RH Electronics. Super fan II $ 75 s 59 
SSM,AIO· l i . Seriai/Para.lnterlace$ 225 $169 
TG Products. Game Paddles $ 40 $ 29 

Joystick $ 60 $ 45 
Select-A-Port $ 60 $ 45 

""' Vidu. V1deoterm 80 col. $ 345 $229 
Soft Video Switch $ 35 $ 25 
Enhancer II $ 149 $ 99 
Function Strip $ 79 $ 59 
PSIO. Para/Ser Interface S 229 $169 
full Videx lme. Call. Up to 35% off. 

WICO, Trackball $ 80 $ 55 

SOFTWARE on disk for Apple 1 1/11+/I IE 
BUSINESS 

Apple Computer, Inc. 

LIST OUR 
PRICE PRICE 

The Controller GL, AR, AP $ 625 $299 
Apple fortran $ 200 $159 
How to' (EducatiOnal) $ 50 S 25 
Apple Logo $ 175 $149 
50% off other Apple Inc. software Call 

Applied Soft Tech .. Versaform $ 389 $265 
Artsci. MagicWindow II New! $ 150 $ 99 
Ashton-Tate. dBase I I  (CP/M) $ 700 $439 
Continental. GL, AR, AP or PR. ea. $ 250 $169 

1st Class Mail $ 75 S 49 
Home Accountant $ 75 $ 49 

Hayden. Pie Writer (Specify brd.) $ 170 $ 99 
+: High Tech .. Job Cost System $ 750 $350 

Info Master $ 189 $119 
Howard Soft, 

Real Estate Analyzer II $ 195 $129 
Tax Preparer $ ISO S 99 

Info. Unl im .. Easywriter (PROf $ 175 $119 
¥ I SA, Spellguard (CP/M) $ 295 $ 99 

UK, Letter Perfect w/MaiiMerge $ ISO $ 99 
-¥- M icro Craft. (CP/M) 

Professional Bill keeper $ 750 $395 
Legal Billing & Timekeeping S 750 $395 

Micro lab. Invoice factory $ 200 S 99 
Tax Manager $ ISO $ 99 

Micro Pro. (all CP/M) 
WordStarl!l • Training Manual $ 495 $199 
MaiiMerge '·"· $ 250 S 69 
SpeiiStar '-"· $ 250 Call 
SPECIAL! All 3 above $ 895 Call 
Data Star'·"· $ 295 Call 
M icrosoft, Multi-Plan (CP/M) $ 275 $175 

Mulli-Pian (OOS 3.3) New! $ 275 $171 
Muse, Super Text 40/80 $ 175 $129 

Super Text 40/56170 New' $ 125 $ 95 ¥ On·Line. ScreenWriter II $ 130 $ 89 
The Dictionary New! $ 100 S 69 
General Manager II Ne-.v! $ 230 $155 

Dsborne/C.P. Soft. (Disk and Book) ltf- Some Common Basic Programs. 
75 Business, Slalistics and Math 
programs for the Apple II $ 100 S 49 lf- Practical Basic Programs 
40 more very valuable programs 
beyond "Some Com BasicProg" $ 100 $ 49 

Peachtree. ReQuires CP/M and MBASIC. 
Specify Videoterm or 40 columns. 

Series 40 GL & AR & AP. all 3 $ 595 $3�: 
Series 40 l nv. or Pay., ea. S 400 $275 
Series 9Text& Speii&Mail.all3 $ 595 $395 
Series 80 GL & AR & AP, Videx $ 595 $395 

The B&H Apple II• differs from thf 
Apple Apple II• only in that it is in 
black hammertone color and its 
warranly is longer. 
Warranty: factory warranty is by 
Bell and Howell (not by Apple) and 
is one year parts plus 90 day labor. 
Warranty service available at Bell 
and Howell service centers or 
return to Computer Exchange. 

LIST 
PRICE 

Perfect, Perfect Writer $ 389 
Perlect Speller $ 189 
Perfect filer $ 289 

Quality, GBS w/3 gen. (a DBMS! $ 650 
Sensible, Sens. Speller, specify $ 125 

... Silcon Valley, Word Handler $ 250 
Sof./Sys., Executive Secretary $ 250 

Executive Soeller S 75 
¥ Solidus, Stockfile $ 600 

Stockseller $ 700 
Systems Plus 

Acctg. Plus, General ledger $ 425 
Acctg. Plus, GL, AP and A/R $ 995 
Acctg. Plus, above • Inventory $1395 

Software Publishing, PfS II $ 125 
Report $ 95 
Graph S 125 

Southeastern Data Capture, call to soecifv. 
STC, The Creator NEW! $ 200 
Stoneware, DB Master $ 229 

DB Utility I or II $ 99 
Videx, 

+: Applewriter II preboot disk 20 
Visicalc to 64K preboot disk 50 
Viscalc to 176K preboot disk 90 

VisiCorp/Personal Software, 
... Visicalc 3.3 

VisiDex 
Visifile 

New! 

OUR 
PRICE 

$239 
$119 
$179 
$475 
$ 85 
$139 
$169 
$ 55 
$350 
$450 

$295 
$595 
$775 
$ 85 
$ 65 
1 85 

$139 
$155 
$ 69 

$ 15 
$ 39 
$ 69 

Ad #962 
T H E  WOR L D ' S  LARG EST COMPUTER M A I L  O R D E R  F I R M  

• 48K B&H APPLE II• 
• ComX 16K RAil Card. 2 Yur Warranty 
• M icro Sci A2 Disk Drive with 3.3 Controller 
• Central Point filer, Apple II+ 3.3 DDS plus many 

utility provams 
• Sanyo g• Green Monitor 
• RF Modulator (for color TV) 
• Game Paddles 
• Game with Color Graphics and Sound 

� FORTHEAPPLEII/tt•.ltt 
lilliiltiill DIRECT SUBSTITUTES 
MICRO·SCI for APPLE DRIVES 

Micro-Sci A2 drives and/or controllers are direct plug 
compatible substitutes for Apple drives and controllers. 

For Apple I I  
A2.  514', 143K Disk  Drive 
·Controller Card for A2 Drive 
A40, s�·. 160K Disk Drive 
A70, s�·. 286K Disk Drive 
Controller for A40 or A70 
Filer, Disk Utility Software 

LIST OUR 
PRICE PRICE 

$ 479 $299 
$ 100 $ 79 
$ 449 $339 
$ 599 $459 
$ IOD $ 79 
$ 20 $ 15 

LIST OUR 
PRICE PRICE 

8udgeco. Raster Blaster $ 29 S 22 
Jf. Continental, Home Accountant S 75 S 49 

Datamost, Snack Attack $ 30 $ 24 
Oatasoft. Canyon Climber New! $ 30 $ 23 
Edu-Ware, Several in stock Call Call 
Auto. Simulations, 

Introductory J.Pack $ 50 $ 35 
Hayden. Sargon I I  fChess) $ 35 S 29 
lnfocom, Deadline $ 50 $ 38 

lf- lnsoft, Electric Duet by Lutus $ 30 $ 25 
largs New' $ 35 $ 27 

Spider Raid New! $ 30 $ 24 
Lightning. Mastertype $ 40 S 29 
M icrosoft, Olympic Decathlon $ 30 S 24 

Typing Tutor II $ 25 $ 15 
Muse, Robot War $ 40 $ 29 

Castle Wolfenstein S 30 S 23 
On-line, Frogger New! $ 35 S 25 

Ultima II $ 55 $ 40 
Softporn (X Rated! $ 30 $ 22 

Piccadilly, Warp Destroyer $ 30 $ 23 
Sirius, Gorgon $ 40 $ 29 
Sir· Tee, Wizardry $ 50 $ 39 

Knight of Diamonds. New! $ 35 S 26 
Sub Logic, flight Simulator $ 34 $ 25 

Pinball $ 30 S 23 
Strate&ic. Southern Command S 60 S 45 
OTHER BRANDS I N  STOCK. CALL. 

�:��oRNtisK TOLL fREE 
(800) 547- 1289 Computer Exchantct All Other Orders I ncluding Oregon: 772·3256 

ALL MAI L: P.O. Box 23068, Portland, OR 97005 
SHOWROOM AT 1 1 507 0 SW P A C I F I C  HWY., PORTLA N D ,  OR, O P E N  M-F 1 0-6 

Circle 470 for IBM Peripherals Circle 47t lor Apple Circle 472 for all others 



Will Removable Hard Disks 
Replace the Floppy? 

Improved data-storage technologies may eventually 
eliminate floppy disks .  

The floppy-disk drive has been the 
method of choice for data storage for 
several years now. But like all de 
facto standards, its dominance is be
ing challenged, in this case by the 
development of a new storage 
medium-the removable hard-disk 
cartridge. 

The cartridge appears to offer all 
the advantages of the floppy disk as 
well as increased storage capacity and 
access speed. But before describing 
this new method of data storage, let's 
take a look at how and why floppy 
disks were developed: 

When I B M  i n t r o d u c e d  t h e  
System/360 computers, their low
level microcode programs were 

About the Author 
Larry Sarisky is the vice-presiden t  of sales and 

marketing for Syquest Technology. He has 

more than 12 years' experience in marketing 

data-storage products. 
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stored in read-only memory (ROM). 
By the time the IBM 370 was 
developed, however, semiconductor 
technology had advanced so far that 
microcode storage could be im
p l e m e n t e d  i n  s e m i c o n d u c t o r  
memory. This memory was volatile, 

Newer microprocessors 
can make use of 

virtual storage only 
with the faster access 

speeds offered by hard 
disks. 

so a microcode loading-and-storage 
device was necessary. Magnetic tape 
was considered, but the need for 
loading diagnostic programs as well 
as microcode presented a problem. So 
in 1973, IBM developed a cheap disk 

and drive that provided the random
access speed needed for diagnostic
program loading. This low-cost, flex
ible disk gave IBM an economical 
random-access p rogram-loading 
device. And once such a device was 
available, it was easy to add a write 
capability for data storage . Semicon
ductor technology and the IBM 370 
had set the stage for the floppy disk, 
the data-storage medium that helped 
launch the small-computer revolu
tion. 

The revolution, however, was 
spearheaded not by IBM but by in
dependent manufacturers of floppy 
disks such as Shugart Associates and 
Memorex, who saw the value of low
cost, random-access storage for 
smaller computers. By 1975, 27 in
dependent suppliers were producing 
8-inch floppy-disk drives. 

The new medium for storage 
offered p otent advantages . As 



FOAMANCE ! 
NEW PRODUCTS 

(qty. 1 ·3 prices) 
STD 80 1 and 8 1 1 Card Cages 
Black anod ized al u m i n um card cages, with mother
board and card retainer bar for use in h igh vibrat ion 
areas. Speci fy bottom m o u nt (80 1 )  or back mount 
(81 1) .  $225 (8 s lot motherboard), $265 (1 2 slots), 
$305 (1 6 s lots). 

STD 88 1 "NEMA 1 2" Computer 
Enclosure 
I ntended for u nfriendly i n d u strial environments. 
Splash-proof (o i l  and d ust t ight) box i n c l ud es 8 slot 
motherboard , card cage, card retainer bar, switching 
power supply ( + 5V @ 6A, + 1 2V @ 1 A, - 1 2V 
@ V2A), 1 1 5 V AC i nput.  $595. Options: 1 2  and 1 6  slot 
motherboards, stai n less steel enclosure,  EM I/RFI 
shie ld ing. Cal l for q uote on opt ions.  

5-1 OOIIEEE 696 ZIF Extender Board 
(#ZB-1 ) 
Zero I n sert ion Force great ly s i m p l i f ies board test i ng 
and substitution. 3000 + i n sertion/extraction cycles. 
Includes fuses on + 8V and ± 1 6V l ines, ground post, 
41 x 17 hole kluge area (0.1 "  grid), and power-to-board 
switch with LED i n d i cator.  $1 59 

STD BUS 
COMPON TS 

(qty. 1 ·3 prices) 
STD 001 . Flat cable term inated 
prototyp i n g  board. $49 
STD 002. Dual 1 8  edge con nector 
term i n ated prototyp ing  board. $54 

STD 003. Termi nal b lock term i nated prototyp i n g  board. $59 
1 0 1 .  Extender board , 8.4" long .  $59 

201 . 8 channel  TRIAC (4A/1 1 7V) output board .  $229 
STD 2 1 1 .  8 channel opto- isolated l i ne vo l tage i n put board. $ 1 94 

STD 2 2 1 . 8 channel  SPST reed re lay output  board. $1 69 
STD 23 1 .  8 channel  low voltage iso lated i n put  board . $194 

STD MBD * .  8 s lot ($1 35) or 1 6  s lot ($1 75) h ig h  speed m otherboard. 
STD 1 6K RAM * .  1 6 K  X 8 stat ic  memory card . $325 

SJD CPU Z * .  4 M Hz Z80 CPU board wi th  serial 110 and sockets for 8K of RAM/RO M .  $335 
Circle 299 on Inquiry card. 

For more informat ion,  cal l  Mullen Computer Products at (41 5) 783·2866 
or write M C P  I nc . ,  Box 621 4, Hayward, CA 94544. 

"OEM products manufactured by CompuPro division of Godbout Electronics; distributed via MCP Inc., e Godbout
· 

affiliate. 



Photo 1: A size comparison of the 3. 9-inch removable hard-disk cartridge drive with 
standard 5%- and 8-inch floppy-disk drives. The cartridge drive is 1 .625 by 4.8 by 8 
inches. 

Business Week reported in a May 17, 
1976, article, "Each standard disk 
(floppy) has the data-storage capacity 
of 3000 punched cards. The disks are 
also reusable, easier to store and 
mail, and inexpensive . "  The article 
also predicted that "a new market 
segment is opening up thanks to the 
development of the cheapest of com
puters-the microprocessor or com
puter-on-a-chip." 

As these prophetic words were 

written, Shugart Associates was 
developing a lower-cost 5Y4-inch 
flexible-disk drive. It was this drive 
that signaled the decline of cassette 
tape. The 5%-inch floppy-disk drives 
and media cost less than comparable 
cassette-based storage . They offered 
an average access time of about half a 
second compared to the cassette's 20 
seconds. And their error rate was two 
orders of magnitude better than that 
of cassettes. 

The Winchester Disk 
While lower-cost 5%-inch floppy 

disks gained most of the attention in 
1976, Memorex saw another IBM
developed storage technology that 
could be used in small computers. Its 
Model 601 hard disk was the first 
small Winchester system to be 
available from a source other than 
IBM. By protecting the read/write 
heads and disk platters in a sealed en
vironment, the Winchester could 
deliver higher data-storage capacities, 
faster access, and greater reliability at 
a lower cost per byte. While the 601's 
disk diameter was a hefty 14 inches, 
successive Winchester-technology 
disk drives reduced it to 8 inches and 
then 5% inches. 

The history of disk storage has 
been a tale of increasing compactness. 
The first 14-inch Winchester-type 
drives paralleled established storage
module devices. The 8-inch Win
chester followed the 8-inch floppy 
disk . The 5%-inch drive was com
patible in size with its corresponding 



floppy disk . And, finally, the 
3 .9-inch hard-disk cartridge (see 
photo 1 )  parallels the newer 
"microfloppies . "  

The Need for Better Disks 
The development of 16-bit pro

cessors, more complex operating 
systems, and multiuser, multitasking 
configurations has increased the need 
for hard-disk capacity, reliability, 
and speed. Newer processors can 
make use of virtual storage only with 
the faster access speeds of hard disks. 
Operating systems such as Unix 
have a large assortment of utilities 
that won't fit on a floppy. To perform 
multiple tasks for multiple users, 
systems required the capacity and ac
cess speed available only from hard 
disks . 

Microcomputer applications are 
becoming far more sophisticated. A 
business accounting system can re
quire a box of 10 floppy disks. A 
high-resolution digitizing camera 
may need more than a megabyte of 
data storage for a single picture. 

Database-management systems, com
puter graphics, English-language
based programming, extensive menus, 
and broad-based application packages 
all require faster access to a larger 
amount of data than a single floppy 
disk can hold. 

If a fixed disk crashes, 
it can be replaced only 

by a factory technician. 

The Limitations of Fixed Disks 
While fixed-disk Winchester drives 

are suitable for many applications, 
they present severe integration prob
lems for smaller computer systems 
that now use one or two 5%-inch 
floppy-disk drives . The 14-inch drive 
is simply too big and too heavy to be 
i ntegrated into many existing 
systems. It  also requires a more 
sophisticated interface and both AC 
and DC power-supply voltages. 

The smaller 51/4- and 8-inch Win-
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chester drives have proved to be more 
practical for small systems, but they 
are no panacea. Although they're 
smaller than the 14-inch drives, they 
still may be too large for some 
systems. Why? Because most systems 
have required both removable and 
fixed media. If the current system has 
been designed for one or two 5%-inch 
floppy disks, there may not be room 
to add a fixed-disk drive. 

The user must also worry about the 
possibility of a fixed-disk failure. If 
the fixed disk crashes, it can be 
replaced only by a trained technician. 
Even worse, data may be lost forever. 
For this reason, most users back up 
important programs and files on flop
py disks or tape. Unfortunately, the 
floppy disk is often inadequate for 
backup. Small Winchester drives 
have capacities that range from 5 to 
80 megabytes. Backing up that much 
storage on floppy disks is inconve
nient and slow. And although tape 
can be used for backup, it lacks the 
random access, reliability, and ser
viceability of disk storage. 
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Photo 2: Syquest Technology SQ-306 removable-cartridge hard-disk drive. The car
tridge (shown at left) is inserted into the drive unit, shown with its top cover and drive 
door removed. 

In spite of these limitations, small 
hard-disk drives have become the 
hottest products in data storage. 
Almost every computer manufacturer 
now offers Winchester hard-disk 
storage, as either a standard system 
component or an option. Why, then, 
are floppy disks still needed7 Because, 
until recently, they enjoyed two 
critical advantages over hard disks: 
they were removable and cheap. 
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The Hard-Disk Cartridge 
Floppy disks can no longer in

herently claim those advantages over 
hard disks, following the develop
ment of a new generation of 
removable, pocket-sized hard-disk 
cartridges and drives such as the Sy
quest SQ-306. Cartridges can be 
replaced when they're full, and, like 
floppy disks, they can be transported 
from one computer to another (see 
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photo 2) .  [Editor's Note: The Syquest 
removable-cartridge hard-disk drive 
is not a Winchester drive because the 
read/write heads are not permanently 
sealed with the disk, as is the case in 
true Winchester technology 

R. 5. 5. ) 
But not all hard-disk cartridges can 

compete with the floppy disk. Car
tridge drives are now available in 
three sizes: 3 .9, 5 % ,  and 8 inches. All 
three sizes share the same basic tech
nology, but their prices differ sig
nificantly . Eight-inch cartridge drives 
cost $1500 or more. The smaller 
5%-inch drives cost more than $1000 . 
The still smaller 3. 9-inch drives cost 
less than $800. Smaller cartridges also 
cost less. The 8-inch cartridge can 
cost more than $100, the 5 %-inch 
about $50, and the 3 .9-inch about 
$35 . 

Although all three sizes are gaining 
acceptance, many industry analysts 
believe that only the 3 .9-inch hard
disk cartridge is inexpensive enough 
to compete with floppy-disk drives 



and media. The drive costs only 
slightly more than a floppy-disk 
drive. The cost of a cartridge is com
parable to the cost of a box of 10 flop

PY disks. 
This comparison is even more 

favorable in terms of cost per byte 
because the hard-disk cartridge sup
plies far more capacity per unit. 
While floppy disks can hold up to 1 
megabyte of storage before format
ting, the 3 .9-inch hard disk has an un
formatted capacity of 6 .38 mega
bytes. Not only does it carry from 6 
to 15 times more data than a floppy 
disk, it carries it more safely, sealed 
in a protective cartridge . 

While floppy-disk technology has 
matured and offers few opportunities 
for enhancement, small hard disks are 
at the beginning of their product
technology cycle and will have their 
data storage capacity increased again 
and again. The cost per megabyte of 
storage is dropping rapidly. 

Like audio- and video-tape cas
settes, hard-disk cartridges will be 
available in a variety of capacities . 

Syquest, for example, is already 
developing a cartridge, compatible in 
size with existing cartridges, that will 
double capacity to 12 . 76 megabytes. 

Regardless of capacity, these car
tridges deliver better performance 
than floppy disks. Their average ac
cess time is 75 milliseconds, or from 
1 .5  to 3 times faster than floppy 
disks . The data-transfer rate is even 
more impressive . In one second, the 
cartridge drive can transfer 5 
megabits, compared to the 5 %-inch 
disk's % of a megabit. That's 20 times 
faster. 

Cartridge models provide better in
terchangeability between drives than 
floppy dfsks. The cartridge is de
signed to provide for a minimum of 
10,000 insertion/removal cycles (see 
figure 1) .  A closed-loop embedded 
digital servomechanism ensures car
tridge interchangeability while allow
ing variable sectoring. The embedded 
servo information is recorded on the 
disk and provides the sector-mark 
signals and timing information for all 
read/write operations. 

The digital servo system locks the 
read/write heads over the centerline 
of the appropriate recording track. 
More practical than conventional 
track-following systems, the digital 
servo leaves both surfaces free for 
data and provides flexibility in sector 
formatting. This enables system 
builders to define the number of bytes 
per sector to match any format re
quirement. 

The digital servo, helped by on
board microprocessor control and a 
microstepping head positioner, also 
speeds data access and improves ac
curacy. The microstepping positioner 
steps in increments of 0. 9 degrees 
rather than the conventional 1 .8  
degrees . The drive's microprocessor 
reads servo information, corrects for 
track alignment, and adjusts the step
per within 100 microinches, all at 60 
times a second. 

The 3 .9-inch disk drives mount 
almost anywhere-under a keyboard 
or in a terminal. Two hard-disk 
drives can occupy one conventional 
5Y4-inch floppy space. The drives are 



H E A D S  RETRACT 
TO TRACK 000 FOR 
CART RI DGE I NSERTION 

REGISTRATION D I A METER 

•GRAPH ITE , 4 !L in. 

MAGNETIC F I L M ,  3 !L in. 

E L ECTROLESS N I CKEL,  
800 1'- in .  

ALU M I N U M  SUBSTRATE 

D I S K  CROSS SECT I O N  

Figure 1: As a cartridge is inserted into the hard-disk drive, the cartridge door slides 
open to allow access to the read/write heads, which were previously retracted to track 
000. The disk is seated onto the drive spindle by a metal scroll on the cartridge (not visi
ble in the figure) and then secured by a magnetic hub. Tabs on the drive base ensure that 
the cartridge is inserted correctly and that the cartridge door is open. A cross section of 
the hard disk illustrates the layers of materials on the disk (not drawn to scale). 

only 1 .625 inches high, 4 .8  inches 
wide, and 8 inches deep. Their rugged 
design enables them to be used in 
portable systems. 

Easy Integration 
The 3 .9-inch cartridge has the same 

pinouts, timing, data-transfer rates, 
and track/ sector formatting as 
industry-standard 5%-inch fixed-disk 
Winchester drives. This compatibility 
allows the use of standard Winchester 
controllers and interfacing pro
cedures, as well as standard 51!4-inch 
floppy-disk DC power supplies. 

Convenience 
Convenience of use is an important 

factor in the success of the cartridge. 
The 3 .9-inch cartridge is a more con
venient size than 8-inch floppy disks 
or larger cartridges . Just under 4 
inches in length and width and less 
than 1/2 inch high, it fits in a coat 
pocket, purse, or briefcase . Its 
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"unbendable" case is easy to handle 
and safer to mail. 

Perhaps more important is the con
venience of direct access to more 
data. The user can retrieve data from 
a larger online database without in-

The thin-film-plating 
technique used on 
3 .9-inch hard disks 

eliminates the ·need for 
an initial purge cycle, 

which with 
conventional disks can 
take several minutes. 

serting and removing many floppy 
disks. This is especially important in 
such applications as accounting, in
ventory control, database searches, 
and so on. 

Thin-Film Plating 
The 3. 9-inch hard-disk cartridge 

can store more data more reliably and 
in less room because it uses thin-film 
plating for the magnetic data
recording layer. While conventional 
Winchester technology must seal the 
disks away from dust, smoke, and 
other contaminants, the cartridge's 
graphite-coated thin-film metallic 
alloy needs less protection. This thin
film plating, with a lubricating 
coating that shields against dirt, 
allows denser packing of data and 
protects the disk from "head crashes."  

This plating also eliminates the 
need for an initializing purge cycle. 
Users do not have to suffer the in
convenience of long waits before 
beginning operation. (With conven
tional hard disks, filtered air is first 
blown over the surface of the disk to 
remove any possible contaminants. 
This purge cycle can take several 
minutes. )  The thin-film recording 
medium provides greater data densi
ty, a more consistent recording sur
face, better magnetic resolution, less 
susceptibility to contamination, and 
greater durability than the conven
tional ferric-oxide recording medium. 

Let's take a closer look at these ad
vantages. Thin-film technology in
creases data density. It increases 
storage capacity beyond the current 
limitations of the standard Win
chester or floppy disk. While the con
ventional medium at 20 to 30 micro
inches of thickness has a maximum 
density of only 8000 flux reversals per 
inch, thin film is an order of 
magnitude thinner and can store 
more than 20,000 flux reversals per 
inch. This means simply that thin film 
can increase data density by 2.5 
times. Thin film maintains a more 
consistent recording surface. The 
conventional medium is limited by its 
uneven thickness and a soft surface 
that can be damaged in the event of a 
head crash. 

Thin film offers higher resolution 
Expressed as a percentage, the typical 
disk recording medium has a resolu
tion of 65 percent . In contrast, the 
metal-film medium has a resolution 
of 80 percent. (Resolution is' defined 
as the read-back voltage ratio of a 
signal recorded at twice the normal 



Before you bet your software 
business on an OS, look who's 
betting on MS-DOS and XENIX. 

A waiting market. If you write and sell 1 6-bit 
software, M STM-DOS and X E N I XTM g ive you the 
largest installed base. In fact, over fifty 1 6-bit 
man ufacturers offer their microcomputers with 
MS-DOS or XEN IX. I BM,  Victor, Altos. Wang, Radio 
Shack, Zenith and I ntel, to name just a few. And 
the l ist is growing. That means there's a ready 
and expanding market for your 1 6 -bit appl ications 
software. 
The UNIX™ connection. XEN IX is the multi
user, mu lti-tasking. U N IX-derived operating system 
for 1 6 -bit microcomputers. M S-DOS 2 .0 is 
Microsoft's sing le-user OS. MS-DOS and XENIX 
share hierarchical f i le structure and l/0 redi
rection, including simple piping.  M S-DOS 2.0 also 
provides XEN \X-compatible system ca lls. That 
means there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both M S-DOS and XEN IX are supported by 
Microsoft® languages. Which means you can look 
to a single supplier for total support. 
Comprehensive support. M icrosoft offers you 
a fu l l  product support program. Excellent doc
umentation. Plus continual  enhancements to both 
lang uages and operating systems. Your  appli
cations programs can even be l isted in M icrosoft's 
growing Source Directory of 1 6-bit applications 
packages. Contact us for current software 
offerings and vendors. 
Leadership. M icrosoft led the 
world into the 8-bit micro
computer market-
place with 

the first BASIC for microcomputers. Now, we're 
leading it into the 16-bit market with single and 
multi-user operating systems. Ful ly supported by 
M icrosoft. 
Bet the winner. If you're writing and marketing 
software in the 1 6 -bit marketplace, M S-DOS 
and XEN IX are setting the standard .  I n  fact, they're 
the standard operating systems for the world's 
largest sel l ing 1 6 -bit microcomputer systems. 
Which means your market is already there . . .  and 
growing. Contact us for complete information. 
Before you bet your software on an operating sys
tem, look where your  market is betting.  

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFt 
MICROSOFT CORPORATION 10700 NORTH UP WAY 

BELLEVUE, WASHINGTON 98004 
Microsoft is a registered trademark. 
and MS. XENIX and the Microsoft 
logo are trademarks of Microsoft 
Corporation 
UNIX is a trademark of Bell 
Laboratories 



recording frequency versus the nor
mal recording-frequency signal . )  

Thin film i s  more durable . 
Durability, expressed in terms of sen
sitivity to head impact, is another 
critical factor. Soft oxide coatings are 
no match for a read/write head. 
When a head crashes (contacts the 
disk's surface) , oxide particles are 
dislodged. These particles can lead to 
still more crashes or surface damage . 

Although it's not as hard as a 
read/write head, metal film is 1000 
times harder than an oxide layer. This 
greater degree of hardness is 
measured by the Mohs test, which 
scales degrees of hardness from 1 to 
10. Each increasing degree on the 
scale represents an  order of 
magnitude increase . A typical 
read/write head has a Mohs number 
of 7. The conventional medium has a 
Mohs number of 2 .0  to 2.5 .  Metal 
film has a hardness of 5.0 to 5 .5 .  

Thin film is  less susceptible to con
tamination. With the conventional 
medium, dust particles are attracted 

Circle 438 on inqu iry card. 

and captured by the fluid lubricant 
used over the ferric-oxide layer. This 
p r e s e n t s  operat ing  p r o b l e m s ,  
especially for oxide media used in 
Winchester-type disk drives with 
low-flying heads . In such drives, a 
purge cycle of one to two minutes is 
required. 

Some manufacturers of thin-film 
disks add a layer of graphite, quartz, 
or sapphire above the metal magnetic 
layer. Depending on the loading force 
of the heads used with the disk drive, 
the protective layer can range be
tween 0.025 micron and 0 .1  micron. 
(The heavier the loading force, the 
thicker the protective layer . )  
Microdisk of Fremont, California, a 
sister company to Syquest, adds a 
0 .1-micron graphite overcoat .  The 
dry lubricant affords extra protection 
against head crashes and seals the 
metal substrate to prevent corrosion. 

Summary 
Floppy disks and drives still cost 

less than their nonflexible cartridge 

counterparts, but the cost per byte is 
comparable . The removable-car
tridge user gains online access to 
more data, faster access speed, 
greater drive reliability, and better 
data integrity. These advantages will 
become even more affordable as 
hard-disk technology and volume 
production improve. Users who buy 
a single cartridge rather than a box of 
floppy disks will get more for their 
money. They will have the best of 
both worlds-the high capacity, per
formance, and reliability of a fixed 
rigid disk as well as the removability 
and low cost of a floppy disk. 

The 3. 9-inch hard-disk cartridge 
with thin-film plating offers the 
floppy-disk user a better storage 
medium at a competitive price. I 
predict that just as the floppy disk re
placed the punched card and the 
cassette, so will the cartridge replace 
the floppy. The cartridge's better 
cost/performance ratio and con
venience for the user will make the 
floppy disk obsolete. • 



111e lOOMM Winchester. Removable. Half Size. Half Price. Full Performance. 
It's here. Winchester capacity and performance at half the size, 

half the price. And yes, available in removable or fixed disc drives. 

The SyQuest lOOmm ( 3. 9") SQ306 packs five megabytes 
(formatted) in half the height of a 51/.o�" Winchester. And when 
the Q-Pak'" cartridge is full, just slip in another one. It's the best 
of both worlds-the reliability of Winchester with the transporta
bility of removable cartridges. 

A beHer drive. 
SyQuest drives give you a beHer fit. Mount SyQuest drives 

almost anywhere. Under a keyboard. In your terminal. Fit two in 
one minifloppy space. SyQuest drives are only 1.625 inches high, 
4. 8 inches wide, and 8 inches deep. 

Easy integration. The SQ306 has the same pin-outs, timing, 
data transfer rates, and track/sector formatting as industry
standard 51f.o�" Winchester drives. Use standard Winchester 
controllers and interfacing procedures, standard minifloppy DC 
power supplies. 

BeHer price/perfonnance. SyQuest delivers five megabytes 
with proven Winchester heads, positioning, brushless motors and 
air filtration. Buffered seek reduces average seek time to 75 
msec. But the cost is half of comparable 51f.o�" Winchesters. 

It Fits. 

Q-Pak '"' -a beHer cartridge. 
BeHer reliability. Closed-loop servo with imbedded digital 

servo (Digilok '" ) ensures cartridge interchangeability while allow
ing variable sectoring. Chromaflux '" graphite coated thin film 
metallic alloy discs protect against contamination. No long purge 
cycle required. 

Available now. 

SyQuest is shipping. In 1983 we will deliver more than 
250,000 drives. Second sources will be available. So order your 
evaluation units today. For more product information, circle our 
readers' service number. For delivery and pricing information, write 
or call Larry Sari sky, SyQuest Technology. IQl Circle 409 on Inquiry card. 

� ���"'· '"''"mlo omo 
41 5/490-75 1 1  TWX 910-381-7027 

Distributed by Hamilton/Avnet (213) 61 5-3915 





Draw attention to yourself. 
(Write a program for the IBM Personal Computer. ) 

Let your imagination take wing. 
Think charts. Graphs. Shapes. Images. 
Use originality, creativity and color in programs 

that entertain. Educate . Organize. Analyze. And 
programs that get down to business . 

Maybe you've written software like that. Or 
perhaps you're thinking about it. 

If so, consider this. 
You could draw attention to yourself by writing 

programs .for the IBM Personal Computer on the 
IBM Personal Computer. Because all our advanced 
features (see the box at right) make it faster and easier 
to do so . 

Enhanced BASIC already in ROM, for example, 
has graphics commands already built in. 

And if you write a program using our Advanced 
BASIC, you'll find the DRAW command 
particularly appealing. It's virtually a separate 
graphics language within a larger language. 

Put your visual together with any of the 128 
characters and symbols in ROM for a simultaneous, 
text-and-graphics mix. 

Have musical accompaniment as well. 
It's easy, because BASIC controls the built-in 

speaker with a single command. 
Utilize the ten, programmable 

function keys. 'fry F3 to paint. 
F4 for lines. F5 for circles . Or 
F6 for boxes. 

r---------------------� 
IBM PERSONAL COMPUTER SPECIFICATIONS I 

User Memory Display Screen Pennanent Memory I 
J6K-512K bytes• High-resolution• (ROM) 40 bytes• I Microprocessor 80 characters x 25 lines Color/Graphics 
!6-bit, sOBS• Upper and lower case 7ext mode: I Awdllary Memory Green phosphor screen• 16 colors• 1 2 optional internal Operating Systems 256 characters and 

diskette drives, 514'', DOS, UCSD p-System, symbols in ROM• I 
J60K bytes or 320K CP/M-86t Graphics mode: 1 bytes per diskette Languages 4-color resolution: I Keyboard BASIC, Pascal, FORI"RAN, 320h x 200v• 

83 keys, 6 ft. cord MACRO Assembler, Black & white resolution: 1 
attaches to COBOL 640h x 200v• 
system unit• Printer Simultaneous graphics & I 

10 function keys• All-points-addressable text capability" I 
JO-key numeric pad graphics capability Communications 1 
Tactile feedback• Bidirectional• RS-232-C interfuce I Dlagoostlcs 80 characters/second Asynchronous or SDLC 
Power-on self testing• 18 character styles protocols 1 Parity checking• 9 x 9 character matrix• Up to 9600 bits per second I •ADVANCED FEATURES FOR PERSONAL COMPUfERS L---------- -----------� 

Remember that these function keys make your 
program more "friendly" to the user and, therefore, 
more appealing to us. 

In fact, if you're interested in licensing your 
software, we could be interested in publishing it. 

We could also be interested even if it runs on 
another computer. If we select your software, we'll 
ask you to adapt it to our system. 

So if you think your software is dose to 
picture perfect, consider sending it in. 

For information on how to submit 
your completed program, write: 
IBM Personal Computer, 
External Submissions, Dept. 765 PC, 
Armonk, New York 10504. § : =i��m 

The IBM Personal Computer 
A tool for modern times 

For more information on where co buy the IBM Personal Computer, cali S00-447-4700. In Alaska or Hawaii, 8oo-447-o890. 
tUCSD p-Sysrem is a trademark of the Regents of rhe University of California. CP/M-86 is a trademark of Digital Research, Inc. 
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The Winchester Odyssey 
From Manufacturer to User 

A look at drives, GEMs, and the cost of doing business. 

Looking at the advertisements for 
5%-inch Winchester drives, the first 
thing you notice is the, substantial dif
ference between the original equip
ment manufacturer (OEM) prices and 
the retail prices. What happens to a 
5-megabyte drive between the manu
facturer's shipping dock and the dis
play floor to cause a price increase 
from $600 to $30007 

Perhaps the primary reason for the 
price difference is that the drives 
advertised for the OEMs are by no 
means complete and ready to use. It's 
no accident of advertising photo
graphy that you see the drive's in
terior workings in beautiful detail . 
The photographer was not hindered 
by a cabinet or controller board 
because neither of those items is part 
of the deal at this stage. Another 
missing item is the power supply. 
Before you can use this drive, the 
OEM must make these additions. The 
controller poses a particularly dif-

About the Author 
Jim Toreson is the president, chairman of the 

board, and chief executive officer of Xebec, a 

manufacturer of disk-drive controllers. 
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Xebec 
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ficult problem for the OEM because 
the original Winchester design omits 
the data separator, and therefore each 
OEM must tackle that job. 

The high-speed data transfer in 
Winchesters requires a data separa
tor, which takes the data stored on 
disk in one-channel modified frequen
cy modulation (MFM) code and sepa
rates it into the clock and data chan
nels that the host computer uses in 
non-return-to-zero code (NRZ).  (See 
the text box on page 126 for a descrip
tion of the process. )  The design of the 
separator becomes a complex task be
cause of the number of different 
drives and operating systems in exis
tence. This challenge to the OEM's 
creativity translates into considerable 
expense. 

Even after the controller, power 
supply, cables, and cabinet become 
part of the product, the OEM still has 
hurdles to overcome before the drive 
appears on your desk. Meeting the 
UL (Underwriters Laboratory) and 
FCC (Federal Communications Com
mission) testing requirements calls for 
additional work. The OEM also pro
vides operating-system software, 
documentation, and · customer sup
port after the sale. After determining 

the cost of each of these steps, the 
OEM adds a sales markup to the total 
and you now have a $3000 drive . 

Many of these same expenses apply 
to OEMs who simply act as whole
salers for another manufacturer's 
drives. They must test and therefore 
pay for an entire system. To the re
sulting overhead OEMs then add 
their general and administrative costs 
and their own markup when calculat
ing a drive's final price. They send the 
drives to a distributor, who also adds 
a markup. H we examine the details 
of this process by looking at an OEM 
in action, the reasons for the price dif
ference are more apparent .  

Xebec of  Sunnyvale, California, 
produces two Winchester drives, the 
Xebec/ Apple kit and the UP-9705 ' 
Universal Winchester Mass Storage 
Subsystem. Both drives are function
ally identical and use a single-board 
large-scale integration (LSI) control
ler with automatic error detection 
and correction, a universal command 
set, onboard sector buffer, Shugart 
Associates Standard Interface (SASI), 
and a data transfer rate of 1 megabyte 
per second. The company charges 
$1299 for the Xebec/ Apple kit and 
$1995 for the UP-9705. As I explain 



The Ever Expanding IMS Product Line 
0 5000SX systems computer; S l OO based archival node to which six user 

terminals may be connected, each with its own processor and memory. G 8000SX systems computer; S l OO based archival node with dual floppy, 
Winchester and tape back up capability. Six user terminals may be 
supported. each with its own processor and memory. G 5000IS stand alone intelligent node, S l OO based. May support up to four 
users. with up to 25 MByte Winchester with dual floppies. � 8000S large system computer. S l OO based. Can support up to 16 users 

��ffl1������fi'F.1�w�i:th�l�arge disk and tape back up capability. 

1 : 0 Stand-alone Intelligent CRT with high resolution 
monitor and removable typist keyboard. ��5J�����!���!!��O Expanded CRT to be used as Intelligent Note Processor. 
Includes Micro Processor, 64K of memory and four serial 
ports-two of which are to be used to connect into high 
speed network communication. G Portable cartridge tape back up . Stores 17.5 MBytes 
of data. Operates in start/stop or streamer modes. 

For complete information and specifications 
plus the location of your nearby IMS 
International dealer, call or write today! 
(714) 978-6966 or (702) 883-761 1 

� 
INTERNATIONAL 

2800 Lockheed Way 
Carson City, NV 89701 

Th1ex: 910-395-6051 

We Build Computers As If Your Business 
Depended On Them. 
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the differences in these two products, 
you'll see how OEMs charge back for 
their costs . 

Xebec calls the UP-9705 "universal" 
because its design incorporates host 
adapter cards to allow you to operate 
it with a variety of microcomputers. 
(For an overview of the link between 
drive and computer, see "Building a 
Hard-Disk Interface for an S-100 Bus 
System" by Andrew C. Cruce and 
Scott A. Alexander on page 130 of 
this issue . )  Currently these include 
products from Apple and IBM, along 
with S-100 bus, Multibus, and Q-bus 
compatible computers. The advan
tage of this approach is that it lets the 
OEM or dealer supply drives for a 
variety of computers simply by stock
ing a sufficient number of these 
universal drives and the adapter cards 
for each system. The advantage for 
the user is that once a Winchester 
system is bought, it can be made com
patible with several systems just by 
purchasing adapter cards. The design 
can save money for both the dealer 
and the user in the long run. 

To provide this flexibility, Xebec 
buys each type of computer and hires 
a programmer already familiar with 
that computer's operating system to 
design the adapter card. The comple
tion of the design and the ensuing 
production of the card does not mean 
an end to the company's use of the 
system and the programmer . To keep 
pace with software corrections and 
enhancements, Xebec retains both. 

The central concept of the 
Xebec/ Apple kit is to reduce the ex
penses of software support .  Although 
the components in the two drives are 
identical, Xebec offers this kit with 
only an Apple II adapter card sup
porting DOS, CP/M, or Pascal. This 
difference saves the company and the 
end user money. 

One expense common to both 
drives occurs during inspection for 
hard and soft errors at the OEM's 
facility. Because the bit error rate (or 
BER, a function of the average num
ber of bits transferred before an error 
occurs) is a crucial test, drives must 
be thoroughly use-tested before the 

COMPUTER GEAR-WHOLESALE! 
Purchase your Hardware and Software directly from an OEM/Systems I ntegrator. Take advantage of our buying power' We stock 
a full tine of Board Level Components, Software. and Peripherals for all the Popular Machines in use today. These rnctude: 
S·tOO, GODBOUT, MORROW, APPLE, IBM PC, TRS80, OSBORNE. HP. NORTHSTAR. SUPERBRAIN. NEG.  ZIH-89. XEROX. and many 
others. Call for your needs. We'll give you the Lowest Prices. and the Technical Support and Know-How we are quickly 
becoming well·known lor. Satisfied Customers Nationwide! The Nation's Custom Systems House for Business. EducatiOn. Sc1ence 

SOME OF OUR CURRENT SPECIALS: 
MICROSOFT MBASIC 80 $1 99 e ASHTON-TATE dBASE I I  $459 e SYSTEMS PLUS FMS81 $299 
M ICROPRO: WOROSTAR $259, SPELLSTAR $159, MAILMERGE $99, PACKAGE-ALL THREE $489 

COMPUPRO 
Z-80 CPU $219 INTERF 2 $189 
8085/88 $319 INTERF 3 $445 
DISK 1 $359 INTERF 4 $269 
DISK 2 $599 ENCLOS 2 $669 
RAM 1 6  $439 CP/M 2.2 $149 
RAM 17 $399 CP/M 86 $269 
INTERF 1 $189 MP/M 816 $769 
SYS 816A: $4495 B: $5675 C:  $7299 

AMO SIN.BO . COMP. $675 
VIO-X2 VIDEO 80 $31 9  
SO SYS VOB-8024 $459 
IBM PC/20R/MON $3749 
SSM VB2 VIDEO $199 
PERTEC 5'14' OS00 $125 
MORROW M U LTI/0 $279 

MORROW DESIGNS 

I NEW MICRODECISION COMPLETE COMPUTE� I (INCLUDES CPrM, WORDSTAR. MBASIC, DISK) 1 DRIVE$945 2 DRIVES S1219 
NEW 12" GREEN TERMINAL $499 

DJDMA W/CP/M $439 DJ2D W/CP/M $349 
65K RAM $429 MUL Tl 110 $299 

HARD DISK SUBSYSTEMS, DRIVE5-CALL 
DECISION 1 MICROCOMPUTER-CALL 

SSM VB3A $399 Q U I CKCODE $21 9  QUICKSCREEN $1 29 SU PERCALC $225 
TELEVIDEO TER M I NAL SALE: 925 - $749 SANYO 1 2 "  GR( H I  RES) $209 AMDEK 300G $ 1 59 

L I M ITED SPECIAL: USI 1 2 "  AMBER MONITOR-20MHZ (SHARPER THAN SANYO) $ 1 99 

WE ARE THE LARGEST IN THE CUSTOM CONFIGUARTION OF COM PLETE STATE-OF-THE-ART S-1 00 
SYSTEMS, AT PACKAGE PRIC ING,  WITH I NTEGRATION, BURN- I N ,  & PROGRAMMING .  I New: CCT Disk Drive Subsystems. Industrial quality 5'/ ' ' ·  8 " ,  floppy and/or hard disk custom configurations. Strictly the I highest quality · HD sB�fR si'P��f�(:LE:!���M����EG SHUg�:i: B����go:Wg�� CONT&m�:8"5f;�9o 1 1 199 

Announcing the CCT SUPER SUPPLY: + 8V@ 8 to 30A; ± 1 6V to 3A + ;  + 24 V to l OA + ;  + 1 2V@ 2A + ;  ·5V@ .2A+ 
A wen-engineered, compact supply plugabte to handle virtually any Mainframe/Floppy/Hard disk combo. Cal l  us.  ��E HAVE A LARGE STOCK OF IBM PC SOFTWARE. 

cropro-Microsoft-dBase 1 1 -Spellguard-Supercalc 
SPECIAL: MICROSOFT IBM PC 64K RAM CARD - 12991 ' I Call for any CP/M Software-We stock all lormats, at big discount' 

WOW!ss SPECIALS $$ GOOD THROUGH MONTH ENO. As supplies last. Rainchecks may be given if ROSsible. Cash Sales Only! 

CUSTOM COM PUTER TECH NOLOGY 
1 C RAFTSMAN COU RT, BOX 4 1 6 0 ,  SEDONA, AR IZONA, 86340 (602) 282-6299 
PRICES & AVAILABILITY SUBJECT TO CHANGE. ALL PRODUCTS NEW, AND CARRY FULL MANUFACTURER'S WAARANTEES 
CALL FOR CATALOG. FREE TECHNICAL HELP TO ANYONE. 
PLUG-IN & GO. AZ RESIDENTS ADO APPLICABLE SALES TAX. 
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WE CAN CONFIGURE BOARDS & SOFTWARE FOR YOUR SYSTEM 
CP/M . TM DIGITAL RESEARCH 
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company passes them. The drives 
must average 1 bit error or less for 
every million bits transferred, and it 
is apparent that checking this with a 
statistical sample large enough to en
sure validity would be very time con
suming. For example, at 5 megabytes 
per second, such a sample would re
quire nearly three hours of continu
ous read time for just one data track, 
not including seek and head-settling 
time. At that rate, complete testing of 
a typical drive would take more than 
1600 hours or nearly 70 days. Xebec, 
however,,.uses phase margin analysis 
to reduce the testing time to under 
two minutes on one data track and to 
48 hours on the entire drive (see the 
text box on page 128 for a descrip
tion) .  This analysis system reduces 
the company's overhead for this stage 
of the process, and the cost to the end 
user is also somewhat less than it 
would be if the drives were tested 
conventionally . 

In terms of packaging, the Xebec/ 
Apple kit and the UP-9705 differ 
greatly . The latter uses a compact, 
cus t om-made 115-v o l t / 230-volt  
power supply, FCC- and UL-approved 
shielded connectors, and a custom
designed cabinet. Not only are the 
materials costly, but these drives are 
fully assembled. The kit, on the other 
hand, has a power supply (same volt
age, but not custom-made), cables, a 
crude cabinet that is packed in a box 
with the drive, controller, adapter 
card, accompanying software, and 
some instructions for assembly. Not 
only does the company avoid paying 
wages to an assembler, it also saves 
money in completely bypassing FCC 
and UL testing. Certification by these 
agencies is not possible and therefore 
not necessary for any device shipped 
in component parts. The cost of test
ing, engineering, and producing the 
additional shielded cables, connec
tors, and sheet-metal parts required 
for FCC and UL certification adds 
considerably to the price you pay for 
a packaged subsystem. 

The biggest difference between the 
package and the kit is the company's 
definition of support for each. The 
end user pays less for the kit because 
it is shipped directly from the factory 
and thus avoids the entire distri-



THE COMPLETE COMPUTER,l $4995. Add to tins, custom software, I Our all-in-one BMC if 800 computer 
is easier for dealers to sell, customers to 
buy, and OEMs to use in their systems 
because everything is integrated into 
a 20-inch wide single desk top unit: 
compute�; keyboard, color graphics, 
disk drives - even a dot matrix printer! 

That's why the BMC if 800 is the 
complete computer. The total system. 
Study the call-outs and you'll see why. 

1. 640 x 200 pixel-address
able CRT with full color 
graphics. Also available in 
monochrome (8 shades} 

2. 30 programmable .,-----
softkeys 

3. Full ASCII keyboard 

4. Internal expansion slots. 
Built·in calendar clock. 
4MHz Z80A microprocessor. 
Up to 256K RAM 

5. 120 cps bi-directional dot 
matrix printer with 80-132 
columns 

*CP/M and CP/NET are 
trademarks of Digital Research 

Distributed in Canada 
by Canada Computer 
(416} 677-7972 

And that's just the tip of the iceberg. 
Our 8-bit CPU provides CP/M standard 
with MP/M with CP/NET as an option. 
Or you can upgrade to a 16 bit CPU 
which offers IBM PC compatible MS 
DOS*, CP/M 86* and much more. 

8. ROM cartridge programming 

nationwide service and attractive lease 
flooring and you have a real winner -
built by a billion dollar company thats 
been around for over 100 years. 

14. Dual 500 Kbyte floppies. 
Dual500 Kbyte floppies & 16 Mbyte 
hard disk (optional & integrated}. 
Dual 500 Kbyte floppies & dual 6.3 
Mbyte removable cartridge disks 
(optional & integrated} 

expansion 

12. RS·232C port 

11. 3 accessory ports 

10. Line print key 

9. Full numeric keypad 

BMC BMC SYSTEMS INC. 

1900 Avenue of the Stars, Century City, CA 90067 
(213) 557-9002 • 1-800-BMC-8003 

Circle 59 on Inquiry card. 



I 
I 
I M F M  � 

R E A D  DATA /' 

0 
P L L  C L O C K  

DATA C E L L  
W I N D OW S  

N R Z  DATA 

NRZ 

I 
I 
I 
I 

I 
I 
I n 
I 

0 

I I I I 
I 8 I I I 
I I I I n n n n 

0 

1 .  M F M  read data is phase locked to the PLL clock. The rising edge of data is in phase with the rising edge of clock. 
2. The PLL clock generates the data window. 
3. If the M FM data pu lse occurs in the zero half of the data cell ,  the NRZ data is zero (0}. If the M F M  data pulse occurs in the one half of 

the data cell ,  the NRZ data is one ( 1 ) .  
4. If no M FM data pulse occurs, the  NRZ data is zero. 
5 .  The NRZ clock is a constant-frequency clock generated from the PLL clock. On the rising edge of the N RZ c lock, the state of the N RZ 

data l ine determines if the data bit is a one or a zero. 
6. The NRZ data l ine changes states only on the trai l ing edge of the N RZ clock. 

Figure 1:  Typical MFM-to-NRZ data recovery. For further information refer to chapter 5 of Computer Storage Systems and 
Technology by Richard E. Matick (Wiley-Interscience, 1977) .  

The Data Separator: A Necessary Expense 

When 5%-inch Winchester disk 
drive manufacturers decided to omit 
the data separator from their devices, 
the responsibility for that important 
piece of design fell to the designers of 
controllers. Let's now take a look at 
the role of the data separator in hard
disk data storage. 

Bit-shifting during data separation 
can seriously affect the read/write ac
curacy or bit error rate (BER) of a Win
chester drive that has been integrated 
with its controller. When data is mag
netically stored on the recording sur
face of the drive, it is translated from 
the host computer's non-return-to-zero 
(NRZ) code into modified frequency 
modulation (MFM) code. The data 
separator compresses the two channels 
of information that make up the NRZ 
code, data and clock, into one channel 
encoding both. This process is neces
sary because a magnetic disk stores 
data as a series of bar magnets along 
individual tracks in the substrate, thus 
leaving only a data channel available. 
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When data is transferred from the 
disk back to the host computer, the 
read/write head reads transitions from 
one magnetic polarity to another. This 
series of pulses must be separated into 
the original data and clock channels. 
The clock is a series of cells with a 
square voitage peak, found before and 
after the window area. This area is 
where the read/write head measures 
data voltage to determine if the bit is a 
one or a zero. It is understandably dif
ficult to match the two · channels per
fectly against each other at five million 
cycles per second. However, this is ex
actly what must be done if the data is 
to be read. (See figure 1 . )  

Because floppy disks transfer data at 
a much lower rate, a much larger 
amount of time is available to transfer 
each bit. With the increase in time 
comes an increase in the size of the 
window, and thus the system has a 
greater margin for error. Then con
sider what happens when the entire cell 
gets down to the 200-nanosecond 

range, as is the case with Winchester 
drives. The slightest mismatch of the 
two channels means that the bits liter
ally go out the data window and the 
data is unreadable. 

The Xebec controller solves this pro
blem by using a phase-locked loop 
(PLL) system that locks onto the MFM 
data pulses and recovers the bit timing 
from the disk by first picking off the 
data transitions and converting them 
into a voltage. Then a voltage con
troller oscillator uses that voltage to 
generate a clock frequency that direct
ly correlates to the data transfer rate. 
Because the clock is customized to fit 
the data, variations in the speed of 
movement of the data can be accom-
modated. 

· 

It should be obvious from this brief 
account that the design of the data 
separator is no small task, and for this 
reason it contributes considerably to 
the end cost of a disk drive subsystem. 



FEATURE COMPARISON CHART 

VISUAL Hazeltine ADDS 
FEATURE 50 Esprit Viewpoint 

Tilt and Swivel YES NO NO 
Detached Keyboard YES 110 YES 

N-Key Rollover YES IO YES 

Audible Key Click YES YES NO 
Menu Set-Up Mode YES NO NO 
Status line YES NO NO 
Full 5 Attribute Selection YES NO NO 
Smooth Scroll YES NO NO 
line Drawing Character Set YES NO NO 
Block Mode YES YES NO 
Insert/Delete line YES YES NO 
Bi-Directional Aux Port YES YES NO 
Columnar Tabbing YES YES 

.. NO 
Independent RCV ITX Rates YES !CO NO 
Answerback User YES NO NO 
Programmable 

Lear 
Siegler TeleVideo"' 
ADM-5 910 

!10.:� NO. 
NO NO 
NO NO 
NO NO 
NO NO 
110 NO 
NO YES 

NO NO 
NO NO 
NO YES 

NO YES 

YES NO 
NO YES 

NO NO 
OPT NO 

The VISUAL 50 represents a new 
approach in low cost terminals. Although it 

costs drastically less, it offers the features you expect 
from the high priced units. 

For example, the VISUAL 50 enclosure is ergonom
ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
non-glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50 is code-for-code compatible with the 
Hazeltine Esprit,'" ADDS Viewpoint,'" Lear Siegler ADM-3A'" 
and DEC VT-52." Menu driven set-up modes in  non-volatile 
memory allow easy selection of terminal parameters. 

And you're not l imited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power
ful low cost terminals simply cannot match. 

The price of the VISUAL 50? Only $695 list. Call or write for 
full details on the latest in the industry's finest line of video 
terminals. 

Service available in principal cities through Sorbus Service, 
Division of Management Assistance, Inc. 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 

Circle 445 on Inquiry card. 



butor/dealer network and its mark
ups. The kit comes with a standard 
90-day warranty, and the user must 
return defective drives to the factory, 
where they are repaired and returned 
within 30 days. With the package, the 
user can opt for a maintenance con
tract that provides a replacement 
drive within 24 hours if a drive needs 
repair. Additionally, the buyer of the 
UP-9705 can take advantage of com
pany-provided training, full docu
mentation, manuals, and a phone ser-

vice for questions. Direct sales staff 
and after-sale support are two other 
services that Xebec provides for the 
packaged system. 

To keep the expenses of the kit to a 
minimum, Xebec is experimenting 
with a variety of low-cost support ac
tivities. A newsletter will provide kit 
owners with a place to exchange in
formation, ideas, and solutions to 
problems. Company representatives 
will attend Apple trade shows not to 
answer questions but to encourage kit 

owners to form users' groups. Where 
the kit is concerned, Xebec's goal is to 
avoid answering questions on the 
phone, debugging applications pro
grams, and holding the hands of inex
perienced users. If the company can 
avoid providing that support, the kit 
remains a less costly alternative for 
hobbyists and others who eschew the 
frills . 

As you can see, the cost of pro� 
viding the end user with a functioning 
drive is a factor of the cost incurred 
by the OEM. In our case, we have 

-------------------------------......., chosen to provide our customers with 

The 
Microcomputer 
Maze 

The 
Pragmatic 
Solution 

PROBLEM: Confusion caused by growing number of computer 
companies promising solutions to industrial and scientific problems. 

SOLUTION: since 1978 Pragmatic has integrated systems based on a 
powerful combination of hardware and software spanning from single to 
multi-user operation and running BOTH 8 and 16 bit software. 

RESULT: a solution that solves your problem NOW and anticipates your 
future computing requirements. 

The Pragmatic solution runs CP/M, CP/M 86, 26, and MP/M compatible 
software. All systems include Words tar TM for word processing, 
SuperCalc-86™ for business and financial planning and Ashton-Thte's 
dBase II™ for data base management. 

The Pragmatic solution gets you through the microcomputing maze with 
complete solutions for today and tomorrow. Sound Good? Call Jerry Hall 
for the Pragmatic representative nearest you. praqmatic cie.)iq[p 
Pragmatic Designs, Inc. 950 Benicia Avenue Sunnyvale, CA. 94086 
( 408) 736 .. 8670 TLX: 17162 7 I (OmpuPro®l 
Pragmatic Designs is an authorized CompuPro Systems Center. 
Trademarks: Word star of MicroPro, SuperCalc of Sorcim, dBase I I  of Ashton Tate, CP/M of Digital Research, 
CompuPro of Godbout Electronics. 
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two options: a bare-bones kit with lit
tle in the way of after-sale support, 
and an assembled and tested package 
with several support services includ
ed. Which product the user buys will 
depend on his needs. The price dif
ference is substantial but is an ac
curate reflection of the differences in 
our costs for producing the two 
systems. •  

Testing the Bit Error Rate 
The difficulty facing anyone who 

wants to test a Winchester drive is that 
the bit error rate (BER) is so low that it 
is hard to detennine what a valid sta
tistical sample size should be. Xebec 
uses a technique called phase margin 
analysis to handle this problem. 

The si-ze of the data winelow and the 
position of the data in the window are 
important factors in the BER. Phase 
margin analysis artificially reduces the 
width of the data window and then 
counts the number of bits that fall out
side this boundary. With this ap
proach, the BER climbs enough to 
make analysis of the drive's reliability 
easier and faster. The increased BER 
gives us a sample of significant events 
statistically large enough to make ac
curate predictions about the drive's 
reliability. 

By using this method, we measure 
both actual errors and near misses. We 
don't attempt to predict the BER from 
analog measurements of signal-to
noise ratio or from maximum peak 
shift. Our experience shows that the 
artificially high BERs correlate reliably 
with actual BERs when the drive is in 
actual operation. By using this system, 
we also redw::e the time needed to test a 
Winchester disk subsystem from 70 
days to 48 hours. 



Look what Sat u rn Systems 
h a s  c o m e  u p  w i t h ! A m u l t i 
funct ion  board for  the I B M  PC 
with everyt h i ng but  the kitchen 
sink. No need to c l utter u p  al l  your 
s lots with assorted boards - this  
one does i t  a l l ! You get:  
1 .  64K bytes of RAM, with expan

sion sockets for up to 576K 
2. Hard d isk i nterface (SASI h ost 

adapter) 
3. Two ser ia l  ports (COM 1 and 

COM2) 
4. Real t ime calendar/clock  with 

battery back-up 
5 .  Paral l e l  p r i n te r  p o rt ( L PT1 , 

LPT2, or LPT3) 

WOW! 
And, as soon as you open the 

box you ' l l  f ind everyt h i ng you 
need to put you r  board to work 
i m mediately. Sat u r n ' s  software 
packages i nc lude:  

1 .  Pr int spooler to let  you keep 
using the computer whi le the 
pri nter is runn ing.  

2. Hard disk support for current 
level of PCDOS. 

3. PSEUDO-DISKrM software to 
s imu late a very fast disk d rive 
(even faster than a hard disk! )  

4. Real t ime clock support, so you 
never have to type in the date 
and time. 

Circle 488 on Inqu iry card. 

Al l  th is  for on ly $795 ! Get the 
most out  of you r  IBM PC. Ask for 
the Sat u rn m u lt i-fu nct ion board at 
you r  local dealer. (Larger memory 
models also avai lable.) *64K in ternal 
RAM and 1 d isk  d rive requ i red. 

S/17U1<1t 
S1fS7&?HS INC 

PO. Box 8050 
Ann Arbor, M l  481 07 
(31 3) 973-8422 



Building a · Hard-Disk Interface 
for an S-100 Bus System 

Part 1 :  Introduction 

How a Winchester disk drive 
and disk controller work, and what is needed to connect them 

to the S-100 bus and the CP/M operating system. 

The development and availability 
of inexpensive, high-performance 
Winchester-technology disk drives 
offers us the opportunity to vastly ex
pand the capability of micropro
cessor-based systems. The fact that 
these disk systems are both inex
pensive and intrinsically highly reli
able makes them extremely attractive 
as add-on devices for existing sys
tems. Over the past several months 
we at ASC Associates have designed 
and constructed 5¥4-inch Winchester 
disk subsystems for several micropro
cessor systems. In this and two subse-

About the Authors 
Andrew Cruce has a Ph.D. in Aeronautical 

Engineering and has recently received an S.M. 

degree in management as a Sloan Fellow at 

MIT. Scott Alexander has an M . S. in Electrical 

Engineering. Both have extensive design and 

implementation experience with small com

puters and are full partners in the firm of ASC 

Associates, which markets the hardware 

described in this series of articles. 
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quent articles we will describe in 
detail all the hardware and software 
necessary to integrate a standard, 
commercially available Winchester 
disk with an existing S-100-bus, 
CP /M-based computer system. 

In terms of speed 
Increase, a hard disk 

Is  to a floppy disk 
roughly what a 
floppy disk Is to 
a cassette tape. 

This month we'll review the general 
background information required to 
understand the following articles. 
Next month we'll explain the design 
steps required to interface the disk 
hardware with the system. In part 3 
we will cover the software necessary 
to make CP/M aware that the disk is 
on the system, and we will describe 

the initial integration and debugging 
process. We intend that at the conclu
sion of this series you will have suffi
cient background information to be 
able to construct and integrate the 
disk system described in these articles 
with an S-100, CP/M-based com
puter system. 

Why a Winchester? 
The first question you might ask is 

why go to all the trouble of putting a 
Winchester disk on a microprocessor 
system in the first place. The answer 
is twofold: increased storage capacity 
and speed. Current state-of-the-art 
5 114-inch floppy-disk-drive systems are 
limited to about 1 megabyte of stor
age per drive . The smallest Winches
ter systems, S lf4-inch drives, can to
day store over 10 megabytes per 
drive, and these storage capacities are 
only the beginning. The development 
of newer-technology thin-film read/ 
write heads is expected to increase 
capacity by factors of four and more 



WHY A FORMS 
PROCESSING 
DATABASE? 

Ever since the introduction of low-cost 
m icrocomputers, business professionals 
have asked for a system that lets office 
workers use the knowledge they have and 
the procedures they already understand.  

The solution has arrived. VersaForm 
now provides you and your staff with a 
natural way to use a computer-a forms 
processing database system. 

THE IDEAL WAY TO USE 
A COMPUTER 

J ust about any form in your office can 
provide a famil iar and easi ly mastered 
i nterface to a personal computer. Simply 
copy a form to the computer screen and 
you're set. 

BUILD YOU R  DATABASE WITH ANY 
OF THESE FORMS 

• Bill of Materials 
• Cl ient B i l l i ng  
• Freight Documentation 
• Insertion O rders 
• Insurance Claims 
• Inventory Ledgers 
• Invoices 
• Job Estimates 
• Medical Records 
• Personnel  Histories 
• Project Schedu l ing  
• Purchase O rders 

U n l ike any other system, VersaForm 
gets you started on a computer, work ing 
the way you're working now . . .  you can 
even use your exist ing  paper forms. 

UNIQUELY DESIGNED TO 
YOUR OFFICE REQUIREMENTS 

Most forms have two parts. The form 
heading contains information that appears 
only once on each form, l ike customer 
name or project num ber. The transaction 
region,  below, has a variable nu mber of 
l ine item entries which might contain 
quantities, descriptions, unit costs and 
extensions. T hese entr ies require a system 

that does decimal alignment, tax calcu la
tions, subtotals, payments, running 
balances, and al lows you to make changes 
at any t ime. O rd inary databases si mply 
can't do it. 

All these features and more are yours 
with VersaForm. A spectacularly useful 
print formatt ing capability enhances 
professional forms management. The 
magic of pr int  formatting is the abil ity 
tci produce from a single form in your 
database, several completely different 
printed forms. For example, from a patient 
record you can produce a h istory chart, 
an i nsurance claim, a statement and 
standard dunn ing notice. 

EVERYDAY BUSINESS FORMS 
DEMAND A TWO-LEVEL RECORD 
STRUCTURE ... 
ONLY VERSAFORM HAS IT. 

/;;AME MICHAEL . MOON . . . OA.l£ , 8-31-82 . FIRM Mlt;:HAEL .MOON.ASSOCIATES , , 1 • -. , 
AOORESS 720. SOUTH . 8,S) , ,_ SUIH . 3. 
CITY SAN MATEO . ST . CA . . .ZIP. 94401 

LN OTY SlJC" DESCRIPTION UNITS EXT " ., 0110 APf>LEII 1539.00 \5:,9.00 O:t 001. 0020 DISKIIW/CT 695.00 ...... OJ oo• OliO DISKII 595.00 595.00 .. ''" 0030 16KRAM 99.00 99.00 .. "'' """' 121N MONT 225.00 225
.
00 oe o1s 0025 MINI FLOP, 5.00 15,00 " 'I" "'' VERSA FOR, 389,00 , .. 00 

SUBTOTAL 361!.00 
TAX 217.08 TOTAL 3835.08 

H EADI NG 

L INE 
ITEMS 

MANAGEMENT REPORTS IN 
A HURRY 

The real power of a forms processing 
database is evident with VersaForm's 
report ing faci l ity. You need only point 
to the data items within a form you want 
queried, sorted, counted, subtotalled, and 
totalled. There's no complicated format to 
enter-VersaForm automatically produces 
col um nar formats, titled, dated and page 
num bered. 

PAPER 
FORMS 

COPY . ENTER B U I LD OVERPRI NT PRODUCE 
FORMAT DATA DATABASE FORM REPORTS 

THE ONLY DATABASE THAT COMPLETELY PROCESSES FORMS 
FROM START TO FINISH. 

Dealer and OEM inquiries i nvited 
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��;:� 
') · .  _____ ./.--" .. . 

/ ,, 

I n  just m inutes, a detail or summary 
report is automatically produced. What's 
more, you can run the report again and 
again without having to re-enter the 
i nstructions. 

APPLE IIIII/, HARD DISK, 
IBM PC DATABASE? 

VersaForm supports both floppy and 
hard disk su b-systems. You can swap 
data files between d ifferent systems 
through a hard d isk-based network. From 
remote locations data disks can be consol
idated i nto company-wide reports. 

OPEN-ENDED SYSTEM. 
For special requirements, an optional 

OEM Pascal i nterface provides soph isti
cated users and software developers with 
powerful VersaForm tools, al lowing direct 
access to the B-tree i ndexed database. 
System i ntegrators can add value by 
creat ing  templates and wri t ing custom 
i nterfaces. 

Users say VersaForm is the most power
ful and easy to use system around.  That's 
because it's more than just a database; it's 
a true Business Form Processor. 
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in the next several years. 
The other advantage of a Winches

ter disk drive is its rapid operation. In 
terms of speed, a hard disk is to a 
floppy disk roughly what a floppy 
disk is to a cassette tape. For a Win
chester disk system, maximum seek 
times (maximum time to find data on 
the disk) are on the order of 150 to 
200 milliseconds (ms) rather than the 
several seconds associated with many 
floppy-disk systems. Also, once the 
data is located, it is transferred at 5 
million bits per second, which is 
much faster than existing floppy-disk 
systems . At these rates a Winchester 
system can access data anywhere on 
the disk and load 64K bytes of infor
mation in under 1 second. The low 
access times, high data-transfer rates, 
and large storage capacities of Win
chester drives allow us to realize the 
full processing power that is inherent 
in current microprocessor systems. 
Winchester drives open new vistas for 
such applications as large inventory 
systems, database management sys
tems, and data analysis applications. 

What Is a Winchester? 
The term Winchester comes not 

from an inventor's name, but from 
the code name IBM assigned to the 
development of the Model 3340 disk 
memory, which was introduced in 
1973. The industry as a whole has 
borrowed the Winchester name and 
now generally uses it to describe any 
disk drive using similar technology . 
The key element of the Winchester 
technology is that the head-to-disk 
assembly (HDA) is sealed from out
side air and the disk is generally non
removable. 

In some ways, the Winchester tech
nology is similar to conventional 
hard-disk drives. As with conven
tional hard disks, the read/write head 
floats over the recording medium on 
an air cushion that keeps the head 
from contacting the disk . In the case 
of the Winchester, however, the 
sealed and extremely clean environ
ment of the HDA permits the disk de
signer to "fly" the read/write head 
closer to the disk surface . In typical 
removable-media hard-disk systems, 

IIVESTIEIT ANALYSIS 
Fill CEITEIIIAL 

CENTENNIAL SOFTWARE I 410 17TH ST. SUITE 1375 I DENVER, CO 80202 I (303) 595-9193 

STOCK-FOCUS 
Find out how low is low and how high is high. 

Using capital structure and performance data, Stock· 
focus objectively calculates the underlying value of a 
stock. The system was first developed by the manage· 
ment science department of a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen, 
Stock-focus will plot an estimate of lowest value, highest 
value and the current price. You then decide what to 
buy, sell or hold. 

THE FOCUS TECHNIQUE 
FOCUS is CENTENNIAL SOFTWARE's new 

approach to Program Architecture, providing a nat· 
ural interaction between microcomputers and users. 
It provides worksheet style input screens, free access 
to all program segments, and the ability to com· 

COMPUTER 
IBM PC 
Apple (plus) II 
TRS-80 I 
TRS-80 II 
TRS-80 Ill 

MEMORY-K 
64 
48 
48 
64 
48 

All PROGRAMS IN DISK BASIC 

REAL-FOCUS 
Exhaustively analyze potential real estate invest· 

ments using the Wharton School's approach to real 
estate analysis. In minutes you can project profit, costs, 
and IRR for any project over a 10 year period. Real ·  
focus accounts for amortization, debt, income, operat· 
ing expenses, taxes, depreciation, and cash flows for 
both after-tax holding and the results of sale. With 
Real-focus you can analyze any potential investment 
from a single building project to a complex time-phased 
planned unit development. 

bine individual results files for porrlolio analysis. You 
also receive a usable reference manual, menu helps, 
a program glossary, multiple report formats and spool· 
ing. With our FOCUS technique even the most com· 
plex programs are versatile and easy to use. 

REAL-FOCUS 
$ 1 79.00 

1 49.00 
1 49.00 
1 79.00 
1 49.00 

STOCK-FOCUS 
$ 1 89.00 

1 59.00 
1 59.00 
1 89.00 
1 59.00 

IBM is a trademark of IBM. Apple is a trademark ol Apple Computer Corp., TRS·BO is a trademark of Tarxly Corporation. 
-------------------------------

ORDER NOWI FILL IN OR CALL 800-525-2003 (Toll Free) 

PROGRAM NAMFc_ _________ COMPUTERn_ _____ MEMORY __ _ 

NAME 

ADDRESS ----------------

ACCOUNT # ______________ __ 
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the read/write head flies 60 to 70 
microinches above the disk surface. 
The limitation on the distance the 
head flies above the disk is based on 
the minimum distance the head can 
fly safely above the disk and not risk 
contact with dust or any other con
taminant on the disk . Any contact of 
this type causes the head to stop fly
ing and crash on the disk surface . 
Such a crash normally ruins the read/ 
write head and the surface of the disk 
medium, results in a complete loss of 
data, and necessitates an expensive 
repair job .  Sealing the HDA in a Win
chester drive provides a substantially 
cleaner environment than that of re
movable-media disks and allows the 
designer to fly the head about 20 
microinches over the disk surface. 
This lower head altitude provides 
higher magnetic flux densities at the 
recording surface and thtis higher re
cording densities on the disk. 

During read/write/seek opera
tions, the Winchester head flies above 
the surface of the disk on an air bear
ing, supported by carefully balanced 
aerodynamic forces . As the disk 
starts or stops, the head takes off or 
lands in a silicone-lubricated landing 
area . When the disk is not spinning, 
the head rests on and actually con
tacts the landing zone on the disk . 

Winchester drives have a number 
of advantages over conventional 
hard-disk drives. First, they are very 
low cost both in absolute terms and in 
terms of cost per bit of storage capaci
ty. In addition, the sealed environ
ment of the HDA produces extremely 
high reliability with MBTF (mean 
time between failure) figures quoted 
in excess of 8000 hours. Winchester 
disk drives also require no preventive 
maintenance such as changing air 
filters or cleaning and aligning heads. 
This is of particular importance to 
owners of small, inexpensive com
puter systems who wish to have the 
capability associated with removable
media hard disks without the atten
dant maintenance hassles and ex
pense. The primary disadvantage 
comes from the fact that the storage 
medium (the actual disk platter) is not 
removable . This prevents us from 
backing up data files in the conven-



SYSCOM II 

COMPUTERS 
Apple-New models. New prices . . . .  SCALL 
Alar I 800 48K . $535 
Chamellon. Compac. Columbia 

(PC emulators) . . . . . . . . . . . . . . . . .  $CALL 
Commodore 64 Ask for Packagell 
franklin ACE 1000 $955 
IBM PC-MANY SYSTEM 

CONFIGURATIONS . . . . . . . . . . . . . .  SCALL 
Kaypro-portable. 9" CRT. 2 drives. 

sollware . .  . .  . .  . $1695 
Osborne Double Density . . . . .  $1 725 
Sllmllne S-100: Z-80. CP/M. 64K. 2 MByte 

drives . . . . . . . . . . . . . . . .  Under $2000 
Syscom 11-Apple II Plus emulator . . . .  $725 
Syscom I I  PKG: 48K. Drive w/Controller. 

12" HI-res Green CRT. Z-80 Card. 
80 Column VIdeo Card. 16K RAM 
Card . . $1650 

ALS Z·Card .'. . . . . . . . . . . . .  . .  . $215 
Corvus . . . . .  all Items . . . SBIG DISCOUNT 
dBase ll (requlres CP/M) . . . .  $395 
Z-80 Card-Applied engineering 

1-9 pes . .  . .  . .  S l 75 
10+ pes . .  $155 

Universities, clubs. and dealers welcome. 
Fourth·D-parallel lnlerlace. cable . . . . $49 
Grappler • (parallel. cable. 

graphics) . 
Hayes Mlcromodem II . . .  
Mlcrolek Dumpling O-X-graphics. 

. $135 
$275 

0 to 64K buller . .  . .  . .  . .  . .  $135 
" Extra RAM·I6K &ell . $20 
Hayes Mlcromodem II . $275 
Rana Elite I . . .  $285 
Rana Elite If-double . . . $455 
Rana Elite Ill-quad . $585 
8" drive. 2MByte Floppy System . . . .  $1695 
Omnlvlslon 80 column. with software . . .  $165 
Prometheus Expand-a-Ram. up to 

128K . . .  
Vldex Vldeoterm 80 column . . .  
Vlsicalc 3.3 . . . .  
VIsta Quartet (2 drives. thin. 640K. 

" "  $195 
$245 

" $179 

controller) . . . .  $655 
• Vislon-80 . . . . . . . . . . . . . . . .  $219 
• V-1200. 8MB removable cartridge . .  $1325 
• 6MB extra cartridge . . . . . . . . . . . . . . .  $75 
VR Data 5MB Hard Disk with error 

correction . $1575 
FOR IBM PC 

There Is no market more competillve than IBM
PC compatible cards. AST RESEARCH rightfully 
sells the most. IRONSIDES COMPUTER. recog
nizing functionality and design regardless of 
price. endorses AST RESEARCH products as 
BEST. Beyond all doubt. 
AST RESEARCH CARDS NOW INCLUDE SPOOLER 
AND DISK EMULATOR 
SOFTWARE . . . . . . . . . . .  NO EXTRA CHARGE 
AST Combo Plus 64K with Parallel. Serial. 

Clock . . . . . . . . . . . . . . . . . . . . . . . . .  $375 
AST Mega Plus 64K. expandable to 512K. 

SPC . . .  . .  . .  . .  . .  . .  $435 
Corona 5MB Hard Disk . . . . . . . . . . .  $1495 
Parallel cable . .  $35 
Serial cable . . . . . . . . . . . . . . . . . . . . . .  $32 
RAM sets. 64k with parity . . . . . . . .  $65 
Tandon TM 100-2 drive-with installallon 

notes . .  . .  . . .  . . . . .  . . .  . . . . .  . . . . . $237 

TANDON DRIVES 
TM-100-2-5-'/t DOUBLE SIDED . . $237 
TM-50-2-5-'/t THIN DOUBLE SIOEO (STACKS 

IN PC). . .  . . .  . . . .  $CALL 
TM-648-2-8" DOUBLE SIDED/DOUBLE 

DENSITY . . . . . . . . . .  $435 

UJYSIIYKABLE PRICES 
One llull of a Deal 

Chameleon "The Compatible Computer" 

• Runs IBM PC & Z-80 software • 128K RAM. expandable to 700K 
• Dual 320K drives • PC style keyboard • 9" green display. _80 x 25 
with graphics • Software: DDS. Perfect Writer. Partee! Calc. Basic 
• PORTABLEIII 

You must register your order now to 
receive the introductory price of 

$1 995 

JCS RGB-111  

VIDEO MONITORS 

• Industrial steel case • 13" CRT • 16 colors 
on IBM PC • Cable for IBM PC • 630 lines 
horizontal resolution • Made in Japan with 
industrial Hitachi CRT • High brightness 
phosphors • 1 year parts warranty 
CUSTOMERS: GET A $50 REBATE FOR BUYING 
AFTER A R RANGING A DEMO AT YOU R LOCAL 
COMPUTER STORE. 
DEALERS: CALL FOR DETAILS ON DEMO PLAN. 
Suggested List . .  _ . . . . . . . . . . . . . . . . . . . . . .  $595 
Amdek 300G t2" green . .  St45 
Amdek 300A amber . .  $160 
Amdek 310G lor IBM . . . $170 
Amdek 310A amber . . .  . .  $180 
Amdek Color I . .  . . .  . . .  . .  . .. . . . . . . . . .  $325 
Amdek Color II . . . . $685 
BMC 12" Green . . . . . $89 
Dynax 12" green. 20MHz . . . . . . . . . . . . . . .  $129 
Dynax 12" amber. 20MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $145 

JCS RGB-111 (630 lines. 16 colors. PC cable! SDEMO REBATE 
Taxan/JCS 12" green . . .  . . . . . . . . . . .  $135 
Taxan/JCS RGB-1 $345 

STAR MICRONICS 
GEMINI 10 

$365 

PRINTERS 
Epson MX·BOFT-w/Graphtrax Plus . . $485 
Epson MX-100-w/Graphtrax Plus . .  . . .  . .  . .  • . .  . . $645 
Brother/Comrex-17 cps Daisy . . . . . . . . . . . • • . $745 
f-10 Starwrlter-emulales Diablo $1190 
IDS Mlcroprlsm JIOcps, 80 column, graphics . .  $529 
IDS Prism 80 . .  . . .  . .  $850 
IDS Prism 132 . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . .  $1025 
NEC 771D·1 . . . .  S2D65 
NEC 7730-l for IBM PC . .  S2D95 
Okldala . . . . . . . . . . . . . . uses standard spool type ribbons 

u82A-8D column. 12Dcps . . $395 
u83A-132 column. 120cps . . .  . .  . .  . .  . .  . .  . .  . .  . . .  S66D 
u84AP-200cps. 132 column. parallel . . . . . .  $935 
u92A-160cps. 80 column . . . . . .  $525 

Prowrlter/PMC-80 column. t20cps. proportional . . . . . .  $435 
Prowrller 11-t32 column. 120cps $655 
STAR MICRDNICS Runs Epson software. IOOcps. 1/1. graphics. 
Uses spool ribbons-a likely savings of S IOO+. 

Gemini 10-80 column. 2k expandable bulfer . . . . .  $365 
Gemini 15-132 column . . . .  $475 

ATA RI 
Atarl 800 48K . . . . . . . . . . . . . . . . . . . . . . . . .  $535 
Mlcrotek 32k RAM (AT 400/8001-list $139 . . . .  $105 
Percom RFD40-S I J1 76KJ-IIst $699 . . . . . . . . . . . . . . . • . . . . .  $545 
" RFD44-S1 J352KJ-IIst $645 . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . $685 
810 Disk . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . .  . .  $450 
830 Modem . . . . . . . . . . . . . . . . . . . .  . .  . .  $159 
850 Printer Interface . . . .  $165 
Printer cable . .  . $35 
Serial cable . . . . . . $35 

S-1000 THINLINE MAINFRAME 
• 6 slot motherboard, cage. • Power lor S-100 
and 2 thlnllne 8" drives • fan. EMI fitter. con
nector cutouts • 12" wide x 19" deep x 9.8" high 
1-4 pes . . .  $475 5-9 pes . . .  $450 
10+ . .  " " " . $425 

CABLES 
Kaypro cable. prlnter-5ft 
Osborne printer. parallel-5ft 
Osborne serial. modem-5ft 

" .  $35 
" " . " .  $35 

., $35 
8" floppy, 6 fl. 50 conductor. for 2 

drives . . . . .  $35 
Also see Apple. IBM, and Alar! 

SIERRA DATA SCIENCES 
• S-100 cards for single and multi-user 
systems • Multi-user systems need one mas· 
ter. one additional slave per user and TurboOOS 
soflware • Complete systems with drives and 
CRT terminal are available. 
Z-80 4MHz Master (64K/2 serial/floppy 

controller /hard disk port-
SBC-100 . . . . . . . . . . . . . . . . . . . . . . .  $655 

Z-80 4MHz Slave (2 serial/2 parallei/64K/ 
EPROM programmerJ-SBC-tOOS . . .  $565 

4-Port serial communication board-
ZSI0/4 . .  . .  . . . . .  $235 

RS-232 Multiplexor board-
SDS-MUX . . .  . . . . . . . . .  $235 

Hard disk interface for Micropolis-
SDS·HDI-M . . .  . .  . .  . . .  $129 

CP/M for Master with BIOS-
CPM/BIOS . . . . . . . . . . . . . . . . . . . . .  $150 

Turbo-Des for Master with Slaves-
TURBO-OOS . . . . . . . . . . . . . . . . . . . .  $645 

MODEMS 
Anchor Automation-FREE SOURCE 

subscription WORTH $100 
Mark I. 300 baud . $95 
Mark II, 300 baud, Atarl . . $95 
Mark Ill. 300 baud. Tl . .  . . $1 1 5  
Mark V .  300 baud. Osborne . $1 1 5  
Mark VI. 300 baud. I B M  PC . .  $235 
Mark VII. 300 baud. auto 

answer/dial . . . . . .  $135 
Mark VIII. 1200/300 baud, auto 

answer/dial . .  . . .  . .  . .  . . . . .  $435 
9 Volt DC Adapter . . . ..  $10 

Hayes Smartmodem 300 . $215 
Smartmodem 1200 . .  $515 

Novation Apple-cat II . . $269 
212 Apple-cat . . . . . . . . . . . . . . . . .  S595 
D-eal . . . . . . .. . . . . .  ' · . . . . . S179 
Auto-cat . . . .  $215 
212 Auto-cat . . . . . . .  $585 

ALPHA SOFTWARE 
Software for IBM PC and Apple I I  
We recommend this software. The documenta· 
lion Is excellent. and the prices are compara
tively very low. 
DATA BASE MANAGER-PC 
MAILING LIST -PC . 
TYPE FACES-PC . .  
TYPE FACES-APPLE . . . . . . . .  $105 
APPLE-IBM CONNECTION-transfers Illes 

between . . $175 

QU ME DRIVES 
OT242. 8" thin. dsdd . .  . .  . . .  . . .  . . .  . . $485 
DT842. 8" std. dsdd . . . . . $495 
DT542. 5'/t, dsdd. 48 tpi . . . . . . . . . . . $295 
DT592. 5'/t. dsdd. 96 tpl . . . . . $385 

S-1000 THINLINE COMPUTER 
SYSTEM 

• Z-80 4MHz,64K.CP/M • 2 Thlnllne drlves. 
8", 2M Byte • Mainframe • Add any standard 
video terminal and printer 
NOT $3500 NOT $2500 JUST $1895 

ADD-ON DRIVES FOR 
ZENITH Z-100 COMPUTERS 

• 2 Thlnline 8" drives. double sided. 2M Byte 
• Thinline cabinet. vertical. power supply. fan. 

cable 
Just plug It in . . .  . . . . . . .  $1 175 

COMPUPRO (Godbout) 
Co-Processor 8086/8087 8 MHz . . . $615 
Dual Processor 8085/8088 6MHz . . . $385 
Disk 1. floppy Controller . .  $490 
RAM 17. 64K CMOS. 12MHz $515 
RAM 21. 128K Static. 12MHz . $1 155 
M-Orlve. 128K . . . . . .  $ 1 150 
S-100 Mainframe. 20 slot. rack $795 
S-100 Mainframe. 20 slot. desk . $735 
System Support f. 1/0 $335 
Interlaces 3. 8 serial . . . . . . . . . . . . . .  $615 

WABASH DISKETTES 
5'/t. Single Sided. Double Density with Hub 

Ring 
5 boxes . S l 7.50/box 

EPSON RIBBONS 
MX-80 black . S25/3pcs. 
MX-10 black . .  $39/3pcs. 

TELEVIDEO TERMINALS 
Extra Memory Pages (kltJ INCLUOED

No Charge 
TV1925-w/2nd page . . . . . . . . . . . . . .  $745 
TVI950-wl2nd. 3rd. 4th page . .  $945 

MEMORY IC's 
4164 64K Dynamic 200ns 
4164 64K Dynamic t50ns . 
4116 16K Dynamic 200ns 
2716 Eprom . 
2732 Eprom . 
6116 2Kx8 Static RAM. 200ns . . .  
6116". 150ns 

Verify prices by phone. Add 2% for Visa or 
Mastercard. Add 6\lz% tax on California 
orders. Shipping is extra except within the 
Continental US on .prepaid orders. S3 sur
charge on orders under $25. 

IROIYSIDES 
COMPUTER CORP 

(213) 344-3563 
(BOO) 528-9537 

18546 Sherman Way, 
Suite #llO, 

Reseda, CA 91335 
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I \ 
S- 1 0 0  B US 

Figure 1: A block diagram showing how a Winchester disk drive can be interfaced with 
an S-100-bus computer system. 

tiona! way (that is, by making and 
storing an exact copy of the disk to be 
backed up) . However, this problem 
can be overcome in systems that have 
a floppy disk in addition to the Win
chester drive. If you are willing to 
take the trouble, important files can 
be periodically backed up on floppy 
disks and saved in the event that a 
Winchester disk malfunctions. This 
may not be as convenient as standard 
backup procedures, but it can pro
vide a large measure of data security. 

Which Winchester? 
During the design process of our 

system we first had to decide which of 
the available Winchester disk systems 
we should use. Currently, Winchester 
disks are available from a variety of 
manufacturers with disk platters in 
different sizes, the most common be
ing 14-, 8-, and 5%-inch diameters. 
We evaluated these three options by 
examining the requirements of a typi
cal microcomputer user. As storage 
densities have gone up, the 14-inch 
systems have grown to the point 
where they can store a staggering 
amount of data at a relatively low 
cost. Currently, 14-inch systems have 
storage capacities in the multiple hun
dreds of megabytes. Although this 
leads to a very attractive cost per bit 
of storage capacity, it also leads to a 
relatively high absolute cost for 
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microprocessor applications. In our 
opinion this level of capacity far ex
ceeds the requirements of the typical 
microcomputer user. To a certain ex
tent, the same logic also applies to the 
8-inch drive systems. They are too 
big and too expensive for the highly 
price-sensitive microcomputer mar
ket. As a result, we homed in on the 
more recently available 5 1/4-inch 
drives as the best alternative . They 
are relatively inexpensive and are cur
rently available in models that can 
store over 10 megabytes of data. Ad
ditionally, expected technology im
provements in the near future will in
crease this storage capacity to over 40 
megabytes. Thus the 5V4-inch format 
will not only satisfy most of today's 
requirements but also will provide a 
large potential for growth. 

In addition to price and storage 
capacity there are a number of other 
features of the 5%-inch drives that 
make them particularly attractive. 
One asset is a standardized drive in
terface that allows complete flexibili
ty in switching from one manufac
turer's drive to another in a com
pleted system. This also allows com
panies to build standardized control
ler boards, which greatly ease the sys
tem integration problem. The major 
advantages of the 5%-inch Win
chester drive for microprocessor 
system applications are: 

1. low cost 
2. large storage capacity 
3. rapid access time 
4. high reliability 
5. no need for preventive mainte-

nance 
6 .  c o m m o n  i n t e r f a c e s  
7. small and compact size 
8. low power requirements and low 

heat generation 
9 .  availability from multiple vendors 

with standard interfaces 

The Interface Problem 
The block diagram in figure 1 

presents a common approach to inter
facing a Winchester disk with an 
existing computer system. The exist
ing system contains a micropro
cessor, memory, and one or more 
peripherals that are all running under 
control of the CP/M operating sys
tem. All this hardware is plugged into 
and communicates via the S-100 bus . 
To add the Winchester system, the 
designer must provide an HCA (host 
computer adapter) that allows com
munication betWeen the existing 
system bus and the disk controller. In 
addition, there must be a disk con
troller that accepts commands from 
the system via the HCA and in turn 
commands the Winchester disk to 
perform the desired functions. Final
ly, the designer must add software to 
the CP/M system to receive disk l/0 
(input! output) requests from applica
tion programs, such as "read a file" or 
"write a file," and translate these re
quests into commands for the HCA. 

Now we'll discuss each of the 
elements in the Winchester system in 
more detail, . concentrating on the 
operation of each element as well as 
the interfaces between the various 
elements. 

The Disk and Disk Interface 
A Winchester disk is similar to any 

other disk system in terms of opera
tion and organization. The disk can 
be considered to be composed of con
centric tracks of recorded informa
tion. Each track is further subdivided 
into sectors. A typical 5%-inch Win
chester drive system may contain up
wards of 40,000 individual sectors, 



You can wait for industry standards 
to mandate improved performance. 

Or you can have it now on· Maxell. 
The Gold Standard. 

What distinguishes a Maxel l  floppy disk? 
Improvements great and smal l ,  achieved in a 
decade of i nnovation. We developed 
unique, uniform crystals  to assure dense 
oxide packing. I ntensified the calendering 
process to minimize the heed for abrasive 
burnishing. Created an improved binder 
and lubricant. And a new jacket 
design that leaves industry standards 
in our wake. 
It would require photomicrographs 
to make some of these improvements 
obseNable. On the job, the ad'..tan
tages become obvious. Resolution 
enhanced by 20% creates a cleaner 

signal output. And guarantees the read/write 
accuracy in double-density applications. New 

jack�t construction, heat-resistant to 
140°F, extends disk use without risk of 

· mistracking. In effect, durabi l ity is re-
defined. And in accelerated tests 

against the most respected names 
in the industry, Maxel l sustained 
the highest and most consistent 

output over time. 
We applaud industry standards 

that aspire to dropout-free, 
rel iable disk performance. 

The .Gold Standard expresses 
a higher a im:  perfection. 

maxel l. 
IT'S WORTH IT. 

Computer Products Division. Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201 -440-8020 

Circle 260 on Inquiry card. 
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Figure 2: The standard 5%-inch Winchester disk-drive interface. 

each containing its own sector 
address information and data-storage 
space. As the following discussion 
will show, the operation of a Win
chester disk is very similar to that of a 
standard floppy disk. The major dif
ference is the speed of operation and 
the amount of data that a Winchester 
can hold. The speed of operation also 
requires that we use a dedicated hard
ware disk controller rather than have 
the controller functions performed by 
software as in a floppy-disk system. 

Figure 2 illustrates the standard 
5Y4·inch Winchester disk drive inter
face, which connects the disk drive to 
the disk controller. Signals in this in
terface are of three basic types. The 
first type provides power required for 
disk operation, in this case + 12 and 
+ 5 volts DC. Signals of the second 
type are data signals that transfer 
data between the disk and the con
troller. The data is transmitted serial
ly at a 5-megabit-per-second rate in 
MFM (modified frequency modula
tion) format. The last type of signals 
are signals for control purposes that 

Now, hereS a printer for you. 
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The Silver-Reed EXP550 
Electronic Bi-directional, 

Daisy Wheel Printer. 

The nav Silver-Reed EXP550 is 
one of the finest machines for 
the money on the market today. 
For starters, the EXP550 offers 
carrier feed in units of 1/120 
inch and forward/reverse paper 
feed in units of 1/48 inch. 
Other features include: 16 CPS 

Shannon text · Subscript · 

Superscript · Bold · 17 inch 
paper capacity · 10, 12, 15, 
PS pitch · and much more. 
The EXP550 will provide 
you with letter quality printing 
at a cost that will amaze you. 
For more information, call 

(800) 4214191 and ask for 
printer sales division. 

� SiiYER-REED 
SILVER-REED AMERICA, INC. 
8665 Hayden Place. Culver City, CA 90230 
(213) 837-6104. Outside of Californ1a (800) 421- 4 1 91 . 

OEM & DISTRIBUTOR INQUIRIES WELCOME. 

Circle 393 on Inquiry card. 
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SECTOR 

INDEX POS ITION 

DISK 
PLATTER 

(3d) 

- . I N DE X  
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Figure 3: Reading a sector on a hard disk. In figure 3a the read/write head moves to the 
proper track. In 3b the read/write head is positioned and waiting for the index pulse. 
When the index position passes under the read/write head (3c), the disk controller starts 
reading the first sector on the selected track and continues to read until the desired sec
tor is reached. In figure 3d the desired sector is under the read/write head and the con
troller begins transferring data. 

allow selection of a particular drive, 
stepping of the read/write head in the 
selected drive, and control of other 
primitive disk functions. 

Probably the easiest way to under
stand disk operation is to go through 
the steps involved in seeking and 
reading data on a particular sector of 
the disk. In our case, these are the 
functions performed by the con
troller. As the first step in the process, 
the controller moves the read/write 
head to the track containing the 
desired segment by sending control 
signals to the disk drive. When the 
read/write head is on the proper 
track, the controller then waits for a 
specific portion of the disk called the 
index position to pass under the head. 
This index position provides orienta-
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tion information which identifies the 
start of a track. The controller then 
begins reading the serial data coming 
from the disk, looking at the sector
address information for each sector 
until it locates the address indicating 
the desired sector. The data im
mediately following this address is 
then captured and the read is com
pleted. This sequence of events is 
shown diagrammatically in figure 3 .  

A disk-write operation i s  per
formed similarly. The same sequence 
of events occurs until the controller 
locates the proper sector. At this 
point, instead of reading data from 
the disk, the controller sends new 

. data to the disk for recording. 
The final point to be covered is 

how the sector-address information is 

put on the disk in the first place. This 
process is called formatting. When a 
disk is formatted, the controller starts 
on track 0 and, following the index 
position, writes the sector-address in
formation for the first sector on the 
disk. It then fills the data area follow
ing the first address with nulls or 
other characters to reserve the data 
space for future use. As soon as it has 
filled the area, the controller begins 
the process over again for the next 
sector, writing the sector-address in
formation and then reserving the data 
area. This process continues until all 
the sectors on the first track of the 
disk are formatted. The controller 
then steps the read/write head to the 
next track and repeats the process 
until it has formatted all the sectors 
on all the tracks. 

Formatting is typically performed 
only once because creating the sector 
addresses and reserving the data areas 
would destroy any previously stored 
information on the disk. When for
matting, we generally have to define 
the size of the data area associated 
with each sector. The size of this area 
affects the total number of sectors on 
the disk and thus the fraction of the 
available disk space that the sector
address information occupies. Typi
cally, these data areas are set up to 
hold either 256 or 512 bytes of infor
mation, although special applications 
could require different allocations for 
optimum storage efficiency. For our 
case we will restrict consideration to 
the 256- or 512-byte cases. 

Because of the need for formatting 
(i .e. ,  placing sector-address informa
tion on the disk) manufacturers quote 
two storage-capacity measures for 
disk systems. The unformatted num
ber refers to the total amount of data 
that can be stored on the disk. The 
formatted number refers to the total 
amount of data space that is available 
on the disk after it has been format
ted. In general, the latter measure is 
of more importance to disk users. 

The . Controller 
and Controller Interfaces yXorking backward from the disk 
drive toward the S-100 bus, the next 
device in the disk-drive subsystem is 
the disk controller. We just discussed 

text continued on page 142 



computers 
wholesale 

ALTOS . . . . . . . . . 20% OFF LIST 
ACS-8000-2 . . . . . . . . . . . . . . . . .  $2649 
ACS-8000-10 . . . . . . . . . . . . . . . . .  6195 
ACS-8000-12 . . . . . . . . . . . . . . . . .  7189 
ACS-8000-14 . . . . . . . . . . . . . . . . .  8790 
ACS-8000-15 . . . . . . . . . . . . . . . . .  3739 
MTU-1 . . . . . . . . . . . . . . . • . . . . . .  2000 
MTU-2 . . . . . . . . . . . . . . .  , . . . . . .  2000 
Series 5-15D . . . .  , . . . .  , . .  , . . . .  2285 
Series 5-50 . . . . . . . . . . . . . . . . . .  4275 

ATARI 

800 (48K) . . . . . . . . . . . . . . . . . . . . $659 
400 ( 1 6K) . . . . . . . . . . . . . . . . . . . . .  259 
81 0 Disk Drive . . . . . . . . . . . . . . . .  449 
850 Interface . . . . . . . . . . . . . . . . .  1 69 

CROMEMCO 

CS-0 . . . . . . . . . . . . . . . . . . . . . . .  $1035 
CS-1 . . . . . . . . . . . . . . . . . . . . . . . .  3195 
CS-1 H . . . . . . . . . . . . . . . . . . . . . .  5595 
CS-2 . . . . . . . . . . . . . . . . . . . . . . . .  3755 
CS-3 . . . . . . . . . . . . . . . . . . . . . . . .  5595 
ZPU . . . . . . . . . . . . . . . . . . . . . . . . .  315 
64KZ . . . . . . . , . .  · ,  . . . . . . . . . . . . . .  585 
TuArt . . . . . . . . . . . . . . . . . . . . . . . .  249 
16FDC . . . . . . . . . . . . . . . . . . . . . . .  475 
The complete CROMEMCO line is available. 

INTERTEC 

Superbrain I I  Jr . . . . . . . . . . . . .  $ 1 969 
Superbrain II QD . . . . . . . . . . . . .  2349 
Superbrain I I  SO . . . . . . . . . . . . .  2650 

Decision I . . . . . . . . . . . . . . . . . . $1 335 
Micro Decision wfTerminal 

1 Drive . . . . . . . . . . . . . . . . . .  Call 
2 Drives . . . . . . . . . . . . . . . . . Call 

Discus 20 . . . . . . . . . . . . . . . . . . . .  830 
Dual Discus 20 . . . . . . . . . . . . . .  1385 
Call us for prices on the full MORROW line. 

Advantage . . . . . . . . . . .  , . . . . .  $2895 
Horizon 2Q-64K . . . . . . . . . . . . . .  2655 
HD 1 8  Mg. Disk . . . . . . . . . . . . . .  3879 
G CP/M® for Advantage . . . . . . .  1 1 9  
We carry the complete NorthStar line� Call! 

TELEVIDEO 

TS-801 . . . . . . . . . . . . . . . . . . . . .  $2650 
802 . . . . . . . . . . . . . . . . . . . . . . . . .  2755 
802H . . . . . . . . . . • . . . . . . . . . . . . .  4755 

Z-89-80 C P / M® or H / DOS . . . . . $2075 
Z-89·82 CP/M® or H/DOS . . . . . .  21 1 5  
Z-90-80 CP/M®or H / DOS . . . . . .  21 1 5  
Z-90-82 CP/M®or H/ DOS . . . . . .  2299 

Advertised prices reflect a cash discount on 
prepaid orders only. Most items are in stock 
for immediate delivery in factory sealed cart
ons with full factory warrantees. 

HAZELTI NE 

Esprit . . . . . . . . . . . . . . . . . . . . . . . . . 429 
Esprit I I  . . . . . . . . . . . . . . . . . . . . . . 51 5 
Esprit I l l .  . . . . . . . • . . . . . . . . . . . . .  71 5 
1 420 . . . . . . . . . . . . . . . . . . . . . . . . .  589 
1500 . . . . . . . . . . . . . . . . . . . . . . . . .  845 
1520 . . . . . . . . . . . . . . . . . . . . . . . .  1350 
Executive 80-20 . . . . . . . . . Save! 975 

INTERTEC 
lntertube I l l  . . . . . . . . . . . . . . . . . .  725 

SOROC . . . . . . . . . . . . . . . . .  Call!  

TELEVIDEO 

910 . . . . . . . . . . . . . . . . . . . . . . . . .  $559 
912 . . . . . . . . . . . . . . . . . . . . . . . . . .  659 
9W . . . . . . . . . • . . . . . . . . . . . . . . . .  719 
925 . . . . . . . . . . . . . . . . . . . . . . . . . .  719 
950 . . . . . . . . . . . . . . . . . . . . . . . . . .  899 
X-tra Page Memory . . . . . . . . . . .  80 

WYSE 

100 . . . . . . . . . . . . . . . . . . . . . . . . .  $749 
100, 2 Page . . . . . . . . . . . . . . . . . . .  799 

ZENITH 

Z-19 . . . . . . . . . . . . . . . . . . . . . . . . .  $639 
ZT-1 . . . . . . . . . . . . . . . . . . . . . . . . . .  549 

-PRINTERS

ANADEX 

DP9500 . . . . . . . . . . . . . . . . . . . . .  $1290 
2K Buffer. . . . . . . . . • . . . . . . . . . . . .  80 
9501 . . . . . . . . . . . . • . . . . . . . . . . .  1290 
9620 . . . . . . . . . . . . . . . . . . . . . . . .  1475 

CENTRONICS 

704-9 Ser. . . . . . . . . . . . . . . . . . .  $1519 
704-1 1 Par . . . . . . . . . . . . . . . . . . . 1 569 
730-1 Ser . . . . . . . . . . . . . . .  Savel 299 
730-3 Ser . . . . . . . . • . . . . . . . . . . . .  479 
737-1 Par . . . . . . . . . . . . . . . . . . . . . . 689 

C.ITOH 

Pr9writer 851 OA Par. . . . . . . . . .  $425 
Prowriter 8510A Ser . . . . . . . . . . .  595 
Starwriter F10 Par. . . . . . . . . .  1370 
Starwriter F10 Ser . . . . . . . . . . . . 1370 
Printmaster F1 0 Par . . . . . . . . . . . 1 785 
Printmaster F10 Ser . . . . . . . . . . 1785 
C.ITOH Starwriter F1 0-Tractor, 200 
Prowriter II . . . . .. . . . . . . . . .  Call 

DIABLO 

620 RO 25CPS . . . . . . . . . . . . . .  $1275 
630 RO 40CPS . . . . . . . . . . . . . . .  1 949 
Tractor. (for 630 only) . . . . . . . . . . .  275 

EPSON 

MX-80 . . . . . . . . . . . . . . . . . . . . . .  $440 
M X-80FT . . . . . . . . . . . . . . . . . . . . .  520 
MX-100 . . . . . . . . . . . . . . . . . . . . . .  715 
Serial RS232 w/2K . . . . . • . . . . . .  120 

315-472 - 3055 
Box 9 1  Brewerton ,  N.Y. 13029 

Circle 1 1 4 o n  Inqu i ry card. 

Prism 80 Basic . . . . . . . . . . . . . . .  $750 
Prism 132 Basic . . . . . . . . • . . . . .  1075 
Prism 80 Package . . . . . . . . . . . .  1299 
Prism 132 Package . . . . . . . . . . .  1465 
Prism 80 All but color . . . . . . . . . 1 065 
Prism 132 All but color . . . . . . . 1 260 
Paper Tiger 445G . . . . . . . . . . . . .  599 
Micro Prism . . . . . . . . . . . . . . . . . .  639 

NEC 

3510 . . . . . . . . . . . . . . . . . . . . . . .  $ 1 5 1 5  
3515 . . . . . . . . . . . . . . . . . . . . . . . .  1540 
3530 . . . . . . . . . . . . . . . . . . . . . . . .  1650 
7710 . . . . . . . . . . . . . . . . . . . . . . . .  2295 
7715 . . . . . . . . . . . . . . . . . . . . . . . .  2395 
8023 . . . . . . . . . . . . . . . . . . . . . . . . .  465 

OKI DATA 

80 . . . . . . . . . . . . . . . . . . . . . . . . . .  $300 
82A . . . . . . . . . . . . . . . . . . . . . . . . . .  395 
83A . . . . . . . • . . . . . . . . . . . . • . . . . .  639 
84S . . . . . . . . . . . . . . . . . . . . . . . . .  1 020 
84P . . . . . . . . . . . . . . . . . . . . . . . . . .  989 
Tractor for 80/82A . . . . . . . . . . . . . .  50 

SMITH-CORONA TP-1 . . . . $629 

TEXAS INSTRUMENTS 

Tl-810 Basic . . . . . . . . . . . . . . . .  $ 1 289 
Tl-81 0 VCO/Full . . . . . . . . . . . . . .  1 549 
Tl-820 RO Basic . . . . . . . . . . . . . .  1545 
Tl-820 KSR Package . . . . . . . . . .  1739 

- MONITORS

AMDEK 

100G . . . . . . . . . . . . . . . . . . . . . . . . .  141 
Color I . . . . . . . . . . . . . . . . . . . . . . . 310 
Color I I .  . . . . • . . . . • . . . . . . . . . . . .  649 
Color I l l  . . . . . . . . . . . . . . . . . . . . . .  419 
300G . . . . . . . . . . . . . . . . . . . . . . . . .  1 49 

BMC 

Green Phos . . . . . . . . . . . . . . . . . . .  $99 

SAN YO 

9"Green Phos . . . . . . . . . . . . . . . .  $ 1 59 
12"Green Phos . . . . . . . . . . . . . . . .  209 
13"Color . . . . . . . . . . . . . . . . . . . . .  439 

ZENITH 

Z-121 . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5  

- HARD DISKS

CORVUS 

5MB . . . . . . . . . . . . . . . . . . . . . . .  $2555 
10MB . . . . . . . . . . . . . . . . . . . . . . .  3995 
20MB . . . . . . . . . . . . . . . . . . . . . . .  4795 
•Please specify what type of computer used 

Mirror Backup . . . . . . . . . . . . . . . .  629 

MAEZON 

5Mg .. . . . . . . . . . . . . . . . . . . . . . .  $2235 
10 Mg . . . . . . . . . . . . . . . . . . . . . . .  2760 
15 Mg . . . . . . . . . . . . . . . . . . . . . . .  3020 
CP/M®·S100 . . . . . . . . . . . . . . . . . . .  75 

HAYES 

Micro Modem 100 . . . . . . . . . . .  $279 
Micro Modem II . . . . . . . . . . . . . . 279 
Smartmodem 300 . . . . . . . . . . . . .  215 
Smartmodem 1 200 . . . . . . . • . . . .  520 
Chronograph . . . . . . . . . . . . . . . . .  199 

NOVATION 

41020 ' . . . . . . . . . . . . . . . . . . . . .  $269 
0-Cat . . . . . . . . . . . . . . . . . . . . . . . .  145 
Apple Cat II . . . . . . . . . . . . . . . . . .  310 
N ov-21 2 1200 Baud . . . . . . . . . . . .  549 

SIGNALMAN 

M K  I .  . . . . . . . . . . . . . . . . . . . . . . . .  $79 
MK II . . . . . . . . . . . . . . . . . . . . . . . . . 79 
MK IV . . . . . . . . . . . . . . . . . . . . . . .  1 35 
MK V I I .  . . . . . . . . . . . . . . . . . . . . . .  125 

-SOFTWARE-

ASHTON-TATE 

D Base I I . 

COMPU-View 
V-Edit . . . . . . . . . . . . . . . . . . . . . . .  . 

MICROAP 
Select I l l  . . . . .  
Selector IV . .  
Selector V .  
Glector . . . .  

MICAH 

CP/M"'2.X .  
Expand. 

MICRO PRO 
Supersort I . . . . . . . . . . . . , . . . . . • . . . . .  165 
Supersort I I  . . . . . . . . . . . . • . . . . . • . . . . .  155 
WordStar . . . . . . . . . . . . . . . . . . . . . . . . .  295 
Mailmerge . . . . . . . • . . . . . . . . . . • • . . . .  1 1 5  
DataStar . . . . . . . . . . . . . . . . . . . . . . . . . .  245 
CalcStar . . . . . . . . . .  225 

MICROSOFT 
Z-80 Soft Card . . . .  
Apple 16K RAM Card . . .  . 

EditBO . . . . . . . . . . . . . . . . . . . . . . . .  . 

Macro 80 . . . . . . . . . . . . . . . . • . . . . . . .  

Basic 80 . . . . . . . . . • • . . . . • . • . . . • • .  

Bascom . . . . . . . . I. . • . . • • . • . • . .  

Fortran 80 . . . . . . . . . . . . . . . .  . 
Cobol 80 . 
Softcard Premimum Pack. . 625 

MICRO TECH . . . . . . . . . . . . . CALL 
SORCIM 

B LA N K  DISKS-Call  for prices 
- M E M O R EX. MAXELL. 
SCOTCH, VERBATI M -

If you can't find what you 
need listed here, just call for 
the best prices on the items 
you require. 

N . Y .  residents, add appropriate sales tax. 
Shipping is not included ( unless otherwise 
stated) C . O . D . s  require a 25% deposit. All 
prices and offers may be changed or with
drawn without notice. 



COMPLETELY REDESIGNED. 
NOW, THE GRAPPLER + . 
The original Grappler was the first 
graphics interface to give you hi-res 
screen dumps from your keyboard. 
The new Grappler + with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side graphics printout of 
page 1 and page 2. 

The Grappler + can now be used 
with the Apple® Dot Matrix, 
the Okidata 84, and is Apple Ill 
compatible: ln  addition, the IDS 
Grappler + is currently available 
with color capability, including 
color graphics screen dumps. 

UP TO 64K BUFFER OPTION 
An optional Bufferboard can now 
be added to all existing Grappler 
and Grappler + interfaces. See 
your Apple Dealer for details. 

• Requires additional software driver. 
• • Requires graphics upgrade. 

© Orange Micro, Inc. 1982 

ACTUAL APPLE II PRINTOUT USING GRAPPLER AND EPSON MX100. Ci;�hThe let + PRinter Interface 

Circle 322 on Inquiry card. 

CPM Is a registered trademark of Digital Research, lnc. 
Apple Is a registered trademark of Apple Computer, Inc. 

THE GRAPPLER + FEATURES: 
• Dual Hi-Res Graphics • Printer 
Selector Dip Switch • Apple Ill 
Compatible* • Graphics Screen 
Dump • Inverse Graphics • 
Emphasized Graphics • Double Size 
Picture • 90° Rotation • Center 
Graphics • Chart Recorder Mode 
• Block Graphics • Bell Control 
• Skip-over-perf • Left and Right 
Margins • Variable Line Length 
• Text Screen Dumps • also works 
with Pascal and CPM. 

THE GRAPPLER + INTERFACES 
WITH THE FOLLOWING PRINTERS: 
• Anadex • Apple Dot Matrix 
• Centronics 122 • C. ltoh Pro Writer 
• Epson MX-70, MX-80 * *, 
MX-80F/T* *, MX-100 • IDS 460, 560, 
Prism 80 and 132, Microprism • NEC 
8023 • Okidata 82A * *, 83A * *, 84. 

iJOrange ffiic,ro - InC. 
1400 N. Lakeview Ave. ,  
Anaheim, C A  92807 U.S.A. 
(714) 779-2772 Telex: 183511 CSMA 
Foreign Dealer Inquiries Welcome 



� 
If your printer uses your Apple® 

more than you do, you need The ButTerboarif. 
If your Apple is locked into the "PRINT" 

mode so much that you've taken up soli
taire to kill the boredom, you need a 
buffer. And if your computer is the Apple 
II or III, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor
age, The Bufferboard stores an instantane
ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 

Take your existing interface
and buffer it! 

Only The Bufferboard has a simple 
Interface-Docking System. No bulky boxes 

or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple-and docks onto your existing 
printer interface. The result is convenient 

and economical buffering of most popu
lar printer interfaces, including the 
Grappler + rM interface, Epson interface, 
and Apple printer interface. Thirty sec
onds and a single hook-up are all you need 
to end the printer waiting game forever. 

Up to 20 letter-size pages 
stored at a time. 

The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 

buffering capacity with the addition of 

memory chips. This "bucket" will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 

The Bufferboard-designed 
exclusively for the Apple Computer. 

Specifications: 
• Versions for Grappler + interfa,ce, Epson 
interface, Apple interface, and other popu
lar printer interfaces • 16K buffer standard 
• Upgradeable to 32K or 64K • Automatic 
memory configuration • Automatic self 
test • Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc. ; the same people who brought 
you the popular Grappler + printer inter
face. Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 
Apple is a registered trademark of Apple, Inc. 
Epson is a registered trademark of Epson America, Inc. iiorange ffii�ro 
- 1 n c .  
1400 N. Lakeview, Anaheim, CA 92807 
U.S.A. (7 14) 779-2772 
TELEX: TX 1835 1 1 CSMA 

For Apples and Printers 
Circle 323 on inquiry card. 

© Orange Micro, lnc. 1982 
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Figure 4: A block diagram of the disk controller. 

the signals that the controller uses to 
access particular sectors on the disk. 
Now we'll discuss how these signals 
are generated and, in general, how a 
controller operates. 

The controllers we will address are 
characteristically known as "smart" 
controllers . This means that they 
have some internal processing capa
bility and use this capability to per
form many of the interfacing chores 
with the disk without intervention 
from the host computer. The speed of 
the Winchester disk drive necessitates 
a dedicated controller to effectively 
handle all disk control and timing. 
Figure 4 presents a conceptual block 
diagram of this type of controller. 
The disk-drive interface, which we 
have already discussed, is on the 
right, and the interface to the HCA is 
on the left. A common interface be
tween the controller and the HCA is 
based on that developed by Shugart 
Associates, known as the Shugart 
Associates System Interface (SASI) . 
As shown, the SASI consists of two 
8-bit connections. One set of 8 bits is 
for data and the other is for control 
signals . The control signals are split, 
with 5 bits used for controller-to
HCA signals and 3 bits for HCA-to
controller signals. 

Internally, the controller is a bus
structured device with an 8-bit pro-

142 March 1983 © BITE Publications Inc 

cessor, a sector buffer, a serial
izer I deserializer, the disk interface, 
and the SASI interface connected to 
the internal bus. Again, the easiest 
way to understand the operation of 
the controller is to go through a 
typical sequence of operations . In this 
case, the controller will perform a 
read operation from a particular sec
tor of the disk . The process starts 
when the host computer, using the 
HCA, generates a Select signal on the 
SASI interface. This alerts the con
troller that a command sequence will 
be coming in over the 8-bit data port. 
Through a series of handshakes, a 
command sequence consisting of 6 
bytes of data is passed through the 
data port of the SASI . These 6 bytes 
contain the command to be executed 
by the controller-in this case, read 
data-and the sector address of the 
data to be read. 

With this information, the con
troller begins to execute the requested 
command using its internal pro
cessor. It sends commands to the disk 
to move the read/write head to the 
track that contains the desired sector. 
Once the head arrives at the right 
track, it waits for the index pulse and 
then starts reading the data coming 
from the disk to find the appropriate 
sector. The 8-bit processor reads the 
data from the disk after it has gone 

through the serializer I deserializer. 
The deserializer portion of this device 
receives the MFM data directly from 
the disk, performs error checking and 
error correction on the data, and then 
passes the data to the 8-bit processor 
(via the internal controller bus) in 
parallel byte format. Once the con
troller locates the desired sector, it 
transfers the data from the disk into 
the sector buffer. This buffer is essen
tially a RAM (random-access read/ 
write memory) chip that is used to 
store the information retrieved from 
the disk until it is requested by the 
host processor. The controller in
forms the host system, through the 
SASI port, when it has completed the 
data transfer. At this point the host 
can read the retrieved data out of the 
controller and take any appropriate 
action with it. 

A write operation is performed in a 
similar manner. In this case, the host 
sends the Select command and the 
6-byte command sequence to the con
troller that tells it to write data to a 
particular sector. The host then sends 
the controller the data to be written 
into the particular sector. The con
troller accepts this data and places it 
in the sector buffer. It  then initiates 
the series of actions to find the sector 
to which the data is to be written. 
When the controller locates this sec-



- Adds a second 
serial asynchronous port to the 
TIME SPECI'RUM foundation 
module. 

SNAP ON 

STANDOFFS -

CLIFFHANGER c.

Proprietary 
connector mounting 
hardware simplifies installation 
of l/0 lines. 

Watch for new VE.RSAPAI( modules to be introduced soon. 

For more information on the revolutionary new TIME 

SPECTRUM and VERSAPAK expansion modules, see 
your nearest IBM-PC authorized dealer or contact: 

IBM· PC is a trademark of International Business Machines Corp. 

• Copyright Personnel Systems Technology, Inc. 1 982 

MODULE - Adds two serial synchronous 
ports to the foundation module. 

RAMP.AI( MEMORY 

EXPANSION MODULE 

Adds memory expansion 
to 5 12KB and an 
optional second serial 
asynchronous port to the 
foundation module. 

TIME 

SPECTRUM 

FOUNDATION 

MODULE 

Contains a Real Time 
Clock, 64KB RAM 

(expandable to 256KB), 
serial asynchronous port, optional 

parallel printer port, and interface 
connections for VERSAP AK modules. 

ST 
15801 Rockfield, Ste. A, Irvine, CA 92714 
714-859-8871 
Circle 345 on inquiry card. 



tor, it passes the data from the sector 
buffer through the serializer, which 
adds error detection and correction 
bits to the data, and then sends the 
result to the disk in serial MFM form. 

write functions but with a different 
set of commands passed to the con
troller. 

The Host Computer Adapter 
In addition to the read and write 

functions, a smart controller can per
form a number of other functions, in
cluding formatting the disk, refor
matting a particular track on a disk, 
and a variety of built-in test and loop
back test functions. These functions 
are initiated exactly like the read and 

The last piece of hardware required 
to complete the Winchester system in
terface is the host computer adapter 
(HCA). As figure 1 indicates, this 
adapter allows communication be
tween the host computer S-100 bus 
and the SASI on the controller. A 
number of options are available in de-

UALITY CO P TER FO MS 
AT PRIC:.ES YOU CAN AFFORD 
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I WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE ! 
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• 
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• 
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• 
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INVOICIS •STA TEMENTS • CHECKS'• P.O.'S' •Sflli'PERS •MEDICAL FORMS 

INCOME. TAX FORMS•W2'S: • LETTERHEAD 

Accounting Plus • Altos Accountant • Apple Controller • Broderbund • Continental • 
Durango • Dynabyte • Gold • Great Plains • Libra Programming Inc. • Microcomputing 

Consultants • Open Systems • Peachtree • Radio Shack • Solomon • Star • State-of the 

Art • Structured Systems • Systems Plus • TCS • TSE • Vector Graphics 
We Support 2 1 5  Systems Not Listed Here, So If You Don't See Your 

Software Here Call Toll Free For A Free Sample Packet Of Forms 
For Your Software. 
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WORD PROCESSI NG LETTERH EAD 

SHE E R  C U T  L E T T E R H E AD fROH C H E C K S  TO-GO USES A NEW PROC ESS TO 
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signing an HCA, but basically they 
boil down to the degree of intelligence 
that is to be incorporated into the 
HCA. In more simple designs, the 
HCA consists of only a couple of out
put ports on the S-100 bus with the 
proper address-decode logic. In this 
case, the two output ports on the 
S-100 bus correspond to the two 8-bit 
ports of the SASI interface, and the 
HCA is essentially a buffer device. 
The disk-driver software then manip
ulates these two ports to perform any 
required function exactly as if the 
controller were part of the system. 

More complex designs would allow 
the HCA to perform some of the 
functions that would be performed by 
the host computer in the simpler de
sign. Again, an example will best il
lustrate the process. Assume that a 
host system wishes to transfer a sec
tor of 256 bytes from the host system 
to the disk. In the case of the simple 
HCA design, the driver software 
would be informed by the operating 
system of this required transfer and 
then would send the proper com
mands to the controller to initiate the 
transfer process. In addition, the 
driver software would sequentially 
fetch each of the 256 bytes of data to 
be transferred from the host memory 
and pass it through the SASI data 
port to the controller. 

An alternate, more complex design 
of the HCA would eliminate much of 
this processing burden from the host 
system's processor. If the HCA were 
given DMA (direct memory access) 
capability, all the host processor 
would have to do would be to tell the 
HCA what sector to read or write to, 
where in host memory the data trans
fer was to begin, and how many bytes 
of data to transfer. The HCA would 
then take over the entire process of 
fetching the data from host memory 
and passing it to the controller and 
would simply inform the host proces
sor when the process was complete. 

As the description implies, pro
viding the HCA with DMA capability 
increases the total system perfor
mance by reducing the load on the 
host processor. This increased perfor
mance carries with it a penalty in 
terms of increased cost and complexi
ty of the HCA. In the design of our 



1he $I795· 
Personal Business 
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Henry Ford revolutionized 
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in a portable carrying case you 
can take anywhere. 

The Osborne is easy to 
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FLOPPY FLOPPY 
. B IOS BIOS 

O R I G I NA L  ----t===t::: 
NEW WINCH ESTER JMP TABLE 

- --
- -·l-----=--=.-=.j--- BIOS a J M P  TABLE 

B O O S  CCP ---.j 1+---- BOOS CCP -- ---- 1-------l 

CP/M PR I OR TO CP/M AFTER . 
RECONFI GURATION RECONF IGURATION 

Figure 5: A block diagram showing how the BIOS for the Winchester disk drive is in
serted into the CP/M operating system. 

system, we considered this trade-off 
carefully . In next month's article on 
the hardware design, we will go 
through these trade-offs in detail and 
describe what system we chose and 
the reason for that choice. 

and an HCA. Any given system must 
contain all these components. How
ever, there is considerable latitude in 
how these components are packaged. 
One common packaging strategy is to · 
put the controller and HCA functions 
on the same board. In this configura
tion, a single board plugs into the 
S-100 bus and a ribbon cable connects 
this board to the disk . In another 
strategy, the HCA is plugged into the 

Variations 
Up to now, we have described a 

general Winchester interface system 
that consists of a drive, a controller, 

There is a road. 
Many cancer patients need 
transportation to and from 
treatments. That's why the 
American Cancer Society has 
formed groups of volunteers 
across the Un ited States who 
give a few hours of their time 
each month to drive them. 
The road to recov!'!ry can be a 
long and difficult one, but it can ! be that m uch easier when 

there are friends who can 
help along the way. 

e American Cancer Society 
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S-100 bus and a ribbon cable connects 
the HCA to the controller and anoth
er ribbon cable connects the con
troller to the disk. This second con
figuration is likely to be more com
mon because it allows builders of 
controllers to build one controller 
card that is applicable to many 
systems. In fact, as you will see next 
month, this is the configuration we 
chose. 

In the previous discussions, we 
have not mentioned the possibility of 
adding multiple Winchester drives to 
a system. This is certainly possible 
and can be done with very little 
design effort. In most cases, the in
cremental cost of the second drive 
amounts to only the cost of the drive 
itself and the interconnection hard
ware . We will cover this option in 
detail next month when we discuss 
the specifics of the hardware im
plementation we chose and the par
ticular controller hardware. 

Operating System 
Considerations 

The final step in integrating a Win
chester disk into an existing S-100 
CP /M-based system is to somehow 
make the CP/M operating system 
aware that the disk is part of the 
system. This is done by expanding the 
existing CP/M BIOS (basic input/ 
output system) to include the new 
disk. The existing BIOS contains all 
the software necessary to run the cur
rent peripherals on the system. The 
modification we need would keep 
these existing routines and add the 
necessary routines to communicate 
with the new Winchester disk drive . 
The simplified memory map of CP/M 
both before and after the required 
modification, presented in figure 5, 
shows how this can be done. At the 
top of the existing BIOS is a jump 
table that points to the various 
primitive disk functions for an exist
ing system. These functions include 
set track, set sector, select disk, read 
sector, write sector, etc . In order to 

· add these functions for the new disk, 
the CP/M system is moved using the 
MOVECPM utility, and a new jump 
table is installed that points to the 
new disk routines. This new code, in 
addition to performing the required 



Powerful CP/M Software. 
For Apple, Osborne, TRS-80, North Star, SuperBrai n ,  Micropol is, Altos and others. 

Now only $29.95 each ! 

NEVADA 

COBOL 
was $ 1 99.95 now o n ly $29.95. 

When we i ntroduced Nevada COBOL t h ree years ago, it was 
loaded with i n n ovations. Today's Edit ion 2 is even better! For 
example: 
0 I t 's 4 to 20 t i mes faster than any other m i cro COBOL 
accord ing  to an i ndependent study•. What's more. it's easier 
to use. 
0 Extremely Compact. You can comp i le  and execute up to 
2500 statements in 32K RAM . 4000 statements in 48K, etc. 
0 It's based upon the ANSI-74 standards with level 2 featu res 
such as compou n d  conditionals and f u l l  CALL CANCEL. 
0 You get a d iskette, 1 53-page manual  with lots of examples 
and 16 complete COBOL source code programs. 

NEVADA 
FORTRAN 

was $ 1 99.95 now on ly $29.95. 
0 IF  . .  THEN . .  ELSE constructs. 
0 COPY statement. 
0 A very n i ce TRACE style debugg ing .  
0 1 50 Engl ish language error messages. 
0 You get a d iskette, 1 74 pages of Documentat ion and five 
sample p rograms. · 

NEVADA 

PILOT 
was $ 1 49.95 now o n ly $29.95. 

0 Perfect for i n dustrial t ra in ing ,  office trai n i n g ,  dr i l l  and test
i ng ,  v i rtual ly a l l  programmed i nstruct ion,  word puzzle games, 
and data entry fac i l itated by p rom pts. 
0 What's more. J o h n  Starkweather, Ph .D . ,  the i nventor of the 
PI LOT language, has added many new featu res to Nevada 
PI LOT. There are commands to d rive opti onal equ i pment such 
as Video Tape Recorders and Voice Response U n its. There's a 
bu i lt- in  fu l l-screen text editor and much  more. 
0 Meets a l l  PI LOT-73 standards for ful l  compati b i l ity with o lder 
versions . 

. 0 You get a d iskette. 1 1 4-page manual  and ten usefu l  sample 
p rograms. 

NEVADA 

EDIT 
was $ 1 1 9.95 now on ly  $29.95. 

0 A character-oriented fu l l-screen video d i splay text editor de
signed specif ical ly to create COBOL, BASIC .and FORTRAN 
programs. 
0 Completely custom izable tab stops, defau lt file type, key
board layout and CRT by menu select ion .  
O The diskette comes with an easy to read manual .  
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disk functions, keeps track of which 
disk is selected. If the Winchester is 
the selected disk, then these new 
routines perform any requested func
tions. On the other hand, if another 
disk or peripheral is selected, say the 
existing floppy disk, then the com
mands are passed directly to the old 
BIOS routines for that system. In this 
way, with a minimum of difficulty, 
the disk primitive routines for the 
new disk can be included in the 
CP/M system. We will cover the de
tails of the BIOS routines for the Win
chester system as well as the pro
cedures for reconfiguring the existing 
system in part 3 .  

Summary 
So far we have covered, in a gen

eral way, all the components required 
to interface a Winchester disk with an 
existing S-100, CP/M-based system. 
You should now have a fairly com
plete understanding of what a Win
chester disk is, how it operates, and 
what some of the differences are be
tween Winchester disks. In addition, 

you should now have a general grasp 
of the 5 %-inch drive interface, the 
Shugart Associates Standard Inter
face, the functions of a smart con
troller, and the host computer 
adapter. In parts 2 and 3 we will 
cover a specific example of the inter
facing process in detail, using com
mercially available equipment :  next 
month we will describe the hardware 
including the HCA, the controller, 
and a disk power supply; and in the 
final article we will describe the soft
ware aspects of writing new BIOS 
routines for CP/M and reconfiguring 
the system to include the new Win
chester disk drive . 

These articles will cover only the 
details of interfacing with S-100 
CP /M-based systems. For interfacing 
with other computers and operating 
systems, however, the procedure is 
much the same. First, an HCA must 
be designed to allow communication 
between the host computer and the 
disk controller. Then the equivalent 
of the CP/M BIOS must be found in 
the operating system used, and new 

code must be generated to include the 
Winchester disk system. Depending 
on the availability of documentation 
on the hardware and operating sys
tem, this may or may not be an easy 
task. Hopefully, this series will pro
vide a reference point from which to 
proceed. • 

The Winchester disk drive subsys
tem described in this series of articles is 
available as a completely assembled 
unit from ASC Associates of Lexington 
Park, Maryland. In addition to the 
S-100 version discussed, versions are 
also available for TRS-80 and Apple 
computers. The disk-drive systems for 
these computers use the same drive and 
controller hardware as the S-100 ver
sion but use a different host computer 
adapter and interface software. Until a 
nationwide dealer distribution net
work is established, these systems �ill 
be available by mail order for $1995. 
To order or obtain further informa
tion, write to ASC Associates Inc. , 
POB 615, Lexington Park, MD 20653, 
or phone (301) 863-6784. 
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The Panasonic portable compute·r 
We've improved the way 

l:ih.k.,PanasoniC: 
It will improve the way you 
solve problems. And the 

solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 

with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 

be more cost effective in the 
field, because you'll have 

access to more information for 
making on-the-spot decisions. 

You'll have the incredible 
. advantage of being able to 

telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 

Software Solutions - Now 
there's an exciting new software 
system for the 6502 

microprocessor that gives you more 
solutions to your problems. 

The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic.® 

The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as : 

The Scientific Calculator - An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 

Porta budget - It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall , it 
helps plan your personal financial life, portably. 

Porta calc - Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 

Portawriter - It al lows you to write, edit, and format information . And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 

Portalog - It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 

Telecomguting_lrM _ It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 



with a wide range of new software. 
you sOlve problems. 
Portaflex -A master program that allows you to create solutions for applications, such as: 

o Inventory Control - Analysis and control of inventory while you're on th
.
e job. 

o Order Entry -A customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 

o Field Service - Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

o Auditing and Accounting - Custom auditing and accounting, anywhere you are in the field. 

o Estimating - Versatility for flexible bidding and estimating at your job site. 

Software Developmt:mt Tools for the Customizer -Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 

$imply take · a desk top microcomputer,* insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 
•Presently oHered for Apple I I  Plus. 

· t:tardware Specifications -
The Panasonic portable computer offers 6502 
microprocessor (1 M Hz) technology. 
D It offers 4K or 8K internal nonvolatile RAM 
o 4SK internal ROM 
o Built-in Ni-Cad rechargeable battery pack 
o External AC adapter/recharger 
o 26-character liquid crystal display 

. o 65-key completely redefinable keyboard 

Introducing Peripherals for Additional Solutions 
Modular peripherals let you customize your system. 
o Multiple RS-232C serial interfaces 
o Asynchronous modem with cassette interface 

(1 1 0  or 300 baud) 
o 40-character microprinter (thermal dot matrix printing) 
o 8K or 16K RAM memory expansion packs 
o X-Y, four-color plotter (up to 80 characters per line) 
o TV adapter (32 characters X 16 1ines with color 

and graphics) 

The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
·can be an important solution to your profit problems. 

, The portable computer from Panasonic. We've improved the way you solve problems. 

l:ihkbyPanasonic. lt's changing the way the world uses computers. 
' r - - � � � - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �  

I 
I 
I 
I 
I 
I 
I 
I 

Please send me more information. Dealer Inquiries Invited 

P�:masonic Company, Hand-Held Computers 
One Panasonic Way, Secaucus, New Jersey 07094 

Name (PLEASE PRINT) ---------------

·/ Title & Company _______________ _ 

I 
I 
I 
I 
I 
I 
I ===== 
I 
I 
' 

B·S 

________ State ____ Zip __ _ 

Phone Number ( 

Panasonic® 
just slightly ahead of our time. 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - � 

C i rcle 339 on Inquiry card. 



NAPLPS : .A New Standard 
for Text and Graphics 

Part 2: Basic Features 

How to encode text and simple graphics elements 
in a standard and efficient manner. 

Last month in part 1 of this series 
we introduced the North American 
Presentation-Level-Protocol Syntax 
(NAPLPS, or "nap-lips"), which is an 
ASCII-like standard that can be used 
to facilitate the interchange of both 
textual and graphical information. 
The graphic<Jl information is encoded 
in a very portable and resolution
independent form, which can be dis
played on a large number of suitably 
equipped display terminals, printers, 
or plotters. 

This month the basic features and 
specific coding formats of NAPLPS 
are introduced. The emphasis will be 
on the set of Picture-Description In
structions (POls), around which most 
of the important features of NAPLPS 
revolve . 

A Picture Is Worth 284 Bytes 
The easiest way to explain the 

detailed coding formats of NAPLPS is 
to use the simple picture (or frame) 
shown in figure 1 (on page 164), 
which illustrates many of the basic 

About the Author 
Jim Fleming was a member of the original 

small group of engineers at Bell Laboratories 

who developed PLP (Presentation-Level Proto

col). PLP was later standardized as NAPLPS 

by the ANSI X3L2.1  committee. He is now an 

independent consultant specializing in interac

tive computing systems. 

152 March 1983 © BYTE Publications Inc 

Jim Heming 
Unir Corporation 

Suite 106 
5987 East 71st St. 

Indianapolis, IN 46220 

NAPLPS features . Listing 1 (pages 
154-163) is an annotated version of 
the NAPLPS codes used to produce 
this picture . As you can see, although 
the annotated listing is quite long, the 
actual coding consists of only 284 
bytes. 

For the sake of simplicity, this pic
ture was created using the 7-bit form 
of NAPLPS . As you may remember 
from last month, NAPLPS can use 
either 7 or 8 bits. If we had used the 
8-bit form, the coding would be even 
shorter. 

Op Codes and Operands 
As can be seen in listing 1, a 

Picture-Description Instruction usual
ly consists of an op code and an 
operand. The op code specifies a par
ticular function; the optional 
operand(s) specify the data needed by 
the function. Figure 2 (on page 166) il
lustrates the general op code/operand 
structure used in NAPLPS.  

In  NAPLPS i t  i s  very easy to dis
tinguish between the op codes and the 
operands. As can be seen, bit 6 is a 0 
for an op code and a 1 for an 
operand. This distinction allows us to 
have variable-length operands, as 
long as each operand byte has bit 6 
seUo a 1 .  Another nice feature is that 
if the POls are presented in octal form 
as in listing 1, it .is easy to distinguish 
the operands from the op codes. Oc
tal codes with a . first digit of 0 (e .g . ,  

045) are op codes, while a first digit of 
1 (e .g . ,  154) indicates an operand. 

Bit 5 will always be a 1 for an op 
code. This distinguishes op codes 
from the standard control codes in 
the CO set .  The lower 5 bits of an op
code byte are used to indicate the par
ticular function . These 5 bits accom
modate 32 op codes, which are shown 
in figure 3. Most of these op codes 
will be covered in this article. 

The operand bytes shown in figure 
3 all have bit 6 set to 1. The lower 6 
bits (bits 0 through 5) are thus avail
able to encode data, the format of 
which is dependent on the op code 
preceding the data. 

The 6 bits available in each 
operand byte can be formatted in a 
variety of ways. Figure 4 illustrates 
the four standard operand-encoding 
formats used in NAPLPS.  

The fixed format for operand en
coding is the simplest and most flexi
ble . (Isn't it interesting that something 
"fixed" can be "flexible"?) Fixed
format operands are used for small 
bit fields (6 bits or less) and often con
tain a few suboperands . For example, 
in the Text op code (see figure 7), a 
fixed operand is used to encode the 
Text Rotation (2 bits: 0, 90, 180, or 
270 degrees) ,  Character Path (2 bits: 
Right, Left, Up, or Down),  and Char
acter Spacing (2 bits : 1, 1 .25, 1 .5, or 
Proportional ) .  The fixed-format 
operands are · used in most of · the 

Text continued on page 164 



B A S F  Q UA L I M E T R I C™ F L E X Y D I S K S® 
B U I LT F O R  E T E R N I T Y - WA R R A N T E D  F O R  A L I F E T I M E .  

BASF Qualim etric FlexyDisks® offer 
you m ore . . .  an extraordin a ry n e w  
lifetime warranty.* Th e BASF Quali
metric standard is a dra m a tic new 
international standard of quality in 
magn e tic m e dia . . .  ins u ra n ce th a t  
your most vital informa tion will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warran ty with 
complete confiden ce beca use th e 
Qualimetric standard reflects a con
tinuing BASF commitment to p erfec
tion . . .  a process which b egins with 
ma teria ls selection a n d  insp ection, 
and con tin ues through coa ting, pol
ish ing, lubrica tin g, tes tin g, a n d  
100% error-free certifica tion. Built 
into our FlexyDisk jacket is a unique_ 
two-piece lin ei: This BASF fea ture 
traps da magin g  debris a way from 
the media surface, and creates extra 
space in the head access area, insur
ing optim um m edia -to-head a lign 
m en t. Th e result  i s  a life tim e o f  
outstanding performance. 

Wh e n  yo u r  in fo rm a tio n m u st 
be secure for th e future, loo k  for 
the distin ctive BASF package with 
the Qua limetric sea l. Call 800-343-
4600 for the name of yo ur n earest 
supplier. 

Circle 44 on Inquiry card. 

. . 
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· ,  . .  ·. 



E R G/68000 
M I N I-SYSTEMS 

0 Full IEEE 6961S1 00 

compatibility 

HARDWARE OPTIONS 
0 8MHz, 1 0M Hz or 1 2M Hz 68000 

CPU 

D Memory Management 

D Multiple Port lntelligen� 1/0 
D 64K or 1 28K STATIC RAM 

(70 nsec) 

D 256K Dynamic RAM, with full 

parity (150 nsec) 

0 8" DID, DIS floppy disk drives 

D 5MB-40MB hard disk drives 

D Full
' 
DMA host adaptor 

D 20MB tape streamer 

D 10 to 20 slot backplane 

D 30 amp power supply 

SOFTWARE OPTIONS 
D 68KFORTH1 systems language 

with MACRO assembler and 

lill ETA compiler 

0 Fast Floating Point package 

0 Motorola's MACSBUG 

D IDRISz
' 
operating system with 

. C, PASCAL, FORTRAN 77, 

68K·BASIC1 compilers 

0 CPIM -68K3 OIS with C, 

Assembler, 68K1·BASIC, 

+ 68K1·FORTH 

Trademark 1 ERG, Inc. 

2Whltesmlths •Digital Research 

30 day delivery 

with valid Purchase Order 

OEM prices. available 

For CPU, Integrated Card Sets 

or Systems. 

Empirical Research ·Group, Inc. 
P.O. Box 1 1 76 

Milton, WA 98354 
2�1-4855 

154 March 1983 © BITE Publications Inc 

Listing 1: An annotated listing of NAPLPS codes used to produce the designs in figure 1.  
Note that each byte is given in its octal fonn. This makes it easy to distinguish op codes 
(first digit = 0) from operands (first digit = 1). Coordinates are described in tenns of 
both their fractional fonn and their equivalent fonn for a 256 by 256 screen. For exam
ple, in lines 11-13 the coordinates (0.375,0.25) are equivalent to (96,64) on a 256 by 256 
grid. The notation (dx,dy) refers to coordinates relative to the present drawing point. 

Byte octal Symbolic 
No . Form Form Description 

1 016 

2 074 
3 111 

4 040 
5 120 

6 074 
7 144 

8 043 
9 100 

10 067 
11 111 
1 2  140 

13 100 

14 110 
15 140 

16 100 

17 110 

1 8  102 
19 100 

20 106 
2 1  106 

22 100 

2 3  140 
2 4  100 
25 100 

26 100 
27 106 
2 8  107 

2 9  100 

Get ready for graphics ( 7 Bit Mode ) 

so Select G1 ( POI Graphics ) 

Set color to BLUE 

SET set Color 
BLU X100BOOB 

Draw the sky by clearing 
the screen to the current color ( BLUE ) 

RES Reset 
Clear screen to current color 

Change color to GREEN 
for the grass 

SET Set Color 
GRN X1GOOGOO 

Make sure polygons are not highlighted 

or textured 

TEX Texture 
Solid areas , lines and no highlight 

Draw the grass 

SPF set Polygon Filled 

} 
} - ( x , y )  = ( . 37 5 ,  . 25 )  => ( 96 , 64 )  

) 

- ( dx , dy )  = ( + . 37 5 , + . 0 )  => ( +96 , +0 ) 

- ( dx, dy )  ( + . 25 , + . 06 2 5 ) = >  ( +6 4 , +16 ) 

- ( dx , dy )  ( + . 0 , - . 31 2 5 } = >  ( +0 , -80 ) 

- ( dx , dy }  ( -1 . 0 , + . 0 }  = >  ( -2 56 , +0 )  

- ( dx, dy )  ( + . 0 , + . 21484375 } => ( +0 , +5 5 ) 

Listing 1 continued on page 156 



V' = New items 

ASHTON-TATE 
dBASE I I .  . .  call for price (S4??) 

CP/M® 
ARTIFICIAL INTELLIGENCE"' 
Medicai(PAS-3) .  . . . . . $849 
Dental (PAS-3) . . . . . . . . . . . .  $849 

ASYST DESIGN"'/ FRONTIER 
Prof Time Accounting . . . . . .  S549 
General Subroutine . . . $269 
Application Utilities . . S439 

DIGITAL RESEARCH'" 
CP/M 2.2'" 

NorthStar . .  
TRS-80 Model I I  

. . . . .  $ 1 49 

(P+TJ . . $ 1 59 
Micropolis . . . . .  S 1 75 

CP/M·Intel M OS .  . . . . . .  S 1 35 
v PL/1-80 . . $449 

BT-80 . . S 1 79 
MAC. . .S 85 
RMAC . . S 1 79 
Sid . . .  . .  . s 65 
Z-Sid . . . . .  $ 90 
Tex .  . . .  $ 90 
DeSpool .  . . s 49 
CB-80. . . . . .  S459 
C Basic-2 . . . . . . . . . . . . . . . . .  s 98 
Link-80 . . . . . . . . . . . . . . . . . .  s 90 

FOX & GELLER 
Ouickscreen . 
Ouickcode . 
dutil . 

MICRO-AP" ' 

. . . $ 1 35 
. $265 

. .  S 65 

S-Basic . . . S269 
Selector I V .  . . . . . . . . . . .  S295 
Selector V .  . .  $495 

MICRO DATA BASE SYSTEMS"' 
HDBS . .  . .  . . . . . . .  $269 
MOBS . . . . . . . . . . . . . . . . . . .  $795 
DRS or QRS or RTL . . . . . . .  S269 
MOBS PKG . . . . . . . . . . . .  $ 1 999 

MICROPRO"' 
v WordS tar . . . . . . . . . .  S279 

Customization Notes . . . . . .  $449 
Maii·Merge . . S 99 
WordStar/Maii·Merge . . . . . .  $369 
DataStar . . . . . . . . . . . . . . . . .  S249 
WordMaster . . $ 1 1 9 
SuperSort I .  . $ 1 99 

v Spell Star . .  . . . .  S 1 39 
CalcStar . . . . . . . . . . . . . . . . .  S259 

MICROSOFT"' 
v- Basic·BO . . . . . . 

Basic Compile:r. 
Fortran·80 . 
Cobol-80 . 
M-Sort . 
Macro·BO . 
Edit-80 . . . . . . . . . .  . 
MuSimp/MuMath . 
MuLisp-80 . . . . .  . 
FPL: Bus. Planner. 

ORGANIC SOFTWARE'" 

. $ 1 99 

. S329 
. . .  $349 

. .  $589 
. $ 1 75 

. . $ 1 44 

. .S 84 
. S224 

. . $ 1 74 

. . $595 

TextWriter I l l . . $ 1 1 1  
DateBook I I .  . S269 
Mi lestone . . . S269 

OSBORNE"' (McGraw/Hill) 
General Ledger .  . s 59 

oo��[ffirnJQIJ�TI SOFTWARE 
SAVE $255 ON PRODUCTIVITY PAC #3 ! 

Everyt h i n g  you n e e d :  a word processor, spread s h e et a n d  
data b as e .  A n d  a phenomenal ly low, low pric e ! 

F i n a l  Word 
Pla n n e rca lc  
Condor I 

R eta i l  
$ 300 
$ 99 
$295 
$694 

R e g u l a r  
Discount 

$ 2 7 0  
$ 50 
$ 2 75 
$595 

S PECIAL COM B I NATION PR ICE: $439 
Offer good to the end of the month of pub l ication of th is  
magazi n e .  Ca l l  for our  othe r  PAC prices.  

Acct Rec/Acct Pay . . . . . . . .  s 59 
Payroll w/Cost . . .  s 59 
All 3 . . . . . . . . . . . . . . . . . . . . S 1 29 
A11 3 + CBASIC-2 . . . . . . . . .  $ 1 99 
Enhanced Osborne 
(vandalia) 
(Includes CBasic) . . .  S269 

PEACHTREE"' 
General Ledger . . . . . .  $399 
Acct Receivable . . . $399 
Acct Payable. . . . . . . . . .  $399 
Payroll . . . . .  $399 
I nventory . . . . . . .  S399 
Surveyor . . . . .  S399 
Property Mgt . . . .  S799 
CPA Client Write-u p .  $799 
P8 Version . . .  .Add S234 
MagiCalc . . $269 
Other . . . less 10% 

STAR COMPUTER SYSTEMS 
..- G/L, A/R, A/P. Pay. . .  . . .  S 349 

All 4 . . . . . . . . . . . . . . . . . . .  $ 1 1 29 
Legal Time Bill ing . . . . . . . .  s 849 
Property Mngmt. . S 849 

STRUCTURED SYSTEMS"' 
Business Packages, 
Call for Price 

SORCIM"' 
v' SuperCalc . 

Trans 8 6 .  
Act . 

SUPERSOFT"' 

. . . .  $249 
. .  $ 1 1 5  

. $ 1 57 

Ada . . . . $270 
Diagnostic I .  . .  S 49 
Diagnostic I I .  . . . . .  s 84 
Disk Doctor . . . . . . . . . . . .  s 89 
Forth (8080 or Z80) . . . . .  S 1 49 
Fortran . . . . . .  $ 2 1 9  
Fortran w/Ratfo r .  . $289 
C Compiler. . $225 
Star Edit . .  . . . $ 1 89 
Scratch Pad . . .  S266 
StatsGraph . . . .  $ 1 74 
Analiza I I . . . $  45 
Dataview . . S 1 7  4 
Disk Edi t . . .  s 89 
Encode/Decode II . . . . . .  s 84 
Optimizer . . $ 1 7  4 
Super M List. 68 
Term l l . . . .  . . . .  $ 1 79 
Zap Z-8000 . . . . . . . .  S450 
Uti lities I .  . s 54 
Util ities I I .  . S  54 

ACCOUNTING PLUS 
1 Module . . $385 

4 Modules . . 
Al l 8 . 

UNICORN"' 
Mince. 
Scribble . 
Both . 
The Final Word . 

WHITESMITHS"' 
"C" Compiler. 
Pascal (incl "C"J . 

"PASCA�' 

. .  . .  S 1 255 
. $4500 

. . $ 1 49 
. $ 1 49 
. $249 
. $270 

. $600 

. $850 

v Pascai/MT + Pkg . . $429 
Compiler . . . S31 5  
S p  Prog . . .  . . $1 7 5  
Pascai/Z . . .  . . . . . . . S349 
Pascai/UCSD 4.0. . . $670 
Pascai/M . . . . . . . . . . . . . . . .  $355 
Tiny Pascal . . . . . . . . . . . . . . .  s 76 

"DATA BASE" 
FMS-80 . . . .  
dBASE I I .  

. . . .  $894 
. $595 

v' Condor I . .  . . . . . . . . . . . .  $275 
Condor II 
FMS-81 

. $535 

. $445 
"WORD PROCESSING" 
Word Search . . . $ 1 79 

v SpeiiGuard . . . . . . . . . . . . .  $ 1 99 
Peachtext . .  
Magic Spell . .  
Spell Binder. 
Select . 
The Word . 
The Word Plus . 
Palantier-1 (WP) . 

. . . .  $289 

. . . .  $269 
. . .  $349 

. . . .  $495 
. . . . . .  $ 65 

. $ 1 45 
. . . . .  $385 

"COMMUNICATIONS" 
Ascom . .  . . .  $ 1 49 

. $ 1 49 

. $ 1 49 
. .  $ 1 39 

BSTAM . .  
BSTMS . . .  
Crosstal k .  
Move·it . .$ 89 

"OTHER GOODIES" 
Micro Plan . . . . .  $ 4 1 9  
P l a n  80 . . . . . . . . . . . S269 
Target (Interchange I .  . . $ 1 2 5  
Target (Planner). . $ 1 89 
Target (Task) . . S299 
Plannercalc . . . . . . . .  S 50 
Tiny "C" . . . .  . .  . . . . . . . . .  s 89 
Tiny "C" Compiler. . . S229 
Nevada Cobol . $ 1 79 
MicroStat . . . . . .  $224 
Vedit . . . . . . .  . S 1 30 
MiniMode l .  . $449 
SlatPak . . S449 
Micro B+ . . . . .  $229 
Raid . . $224 

String/SO . . . .  S 84 
String/80 (source) . . . . . . . . . $279 
ISIS CP/M Util ity. . S 1 99 
Lynx . .  . S 1 99 
Supervyz . . . $ 95 
ATI Power. . . s 75 
Mathe Magic. . . s 95 
CIS COBOL. . . .  $765 
ZIP MBASIC. CBAS I C .  . . $ 1 29 
Real Estate Analysis . . . . . . .  $ 1 1 6 

APPLE II® 
BRODERBUND 
G/L (with A/PI.  
Payroll . 

INFO UNLIMITED"' 
EasyWriter (Prof) . . .  
Datadex. · 
EasyMailer ( Prof) . 
Other . 

MICROSOFT• 

. $444 

. $355 

. . .  $ 1 55 
. $ 1 29 
. $ 1 34 

. . .  less 1 5% 

v Softcard (Z-80 CP/M) . . . . . .  $239 
Fortran . . . $ 1 7 9  
Cobol . . . . . . . . .  S499 
lase . . . . . . . . . .  S 1 39 

v Premium Package. . $549 
v RAM Card . . $ 1 2 9  

MICROPRO"' 
V' Wordstar .  . . $ 1 99 

Mail Merge. . . . .  s 99 
Wordstar /Mail Merge . . S349 
SuperSort I .  . . .  $ 1 59 
Spellstar. . . .  S 1 29 
CalcStar . . . . . . . . . . . . . . . . .  $ 1 75 
DataStar . . . . . . . . . . . . . . . . .  $265 

VISICORP'" 
v Visicalc 3.3 . . . . . . . .  S 1 89 

Desktop/Plan I I .  . . .  $ 2 1 9  
Visiterin . . . . .  s 90 
Visidex. . . S 2 1 9  
Visiplot . . . . . . . . . . . . . . . . . .  S 1 80 
Visitrend/Visiplol. . . . .  S259 
Visifile . . . . . . . . . . . . .  S 2 1 9  
Visischedule. . . S259 

PEACHTREE'" 
G/L, AIR. A/P. Pay or 
Inventory (each) . . $224 
Peach Pack P40 . . $795 

SOFTWARE DIMENSIONS, INC. 
Accounting Plus I I ,  
G/L, AR. AP. or· 
Inventory (each) . . .  
(Needs G/L to run) 

"OTHER GOODIES" 
Super·Text II 

. . . .  $385 

. . . .  $ 1 27 

LOWER PRICES, COME 
HELL OR HIGH WATER. 

ORDERS ONLY · CALL TOLL FREE · VISA · MASTERCHARGE 

U.S. 1·800-421-4003 • CALIF. 1-800-252-4092 

Data Factory. 
D B  Master . 
Versaform VS 1 . 
V H 1 . 

. $ 1 34 
. . . . . . .  $ 1 84 

. .  $350 
. . . .  $445 

16-BIT SOFTWARE 
WORD PROCESSING 
IBM PC 

v Wordstar .  . S279 
v Spellstar. . . S 1 75 

Mai lmerge . . . . . . . . . . . . $ 1 09 
Easywriter . . . . .  S314 
Easyspeller. . . . . . . . . . . . . S 1 59 
Select/Superspell . . . . .  S535 
Write On . . . .  . .  . . . . .  $ 1 1 6  
Spellguard 

(also available for 
8" 8086 system s ) .  
SP Law 
(for Spellguard) . .  

Textwriter I l l .  
Spellbinder. 

. $229 

. . $ 1 1 5  
. $ 1 89 

. . . . .  $349 
. $270 Final Word . 

LANGUAGE UTILITIES 
IBM PC 
Crossta l k .  
BSTAM . .  
BSTMS . 

8" 16-BIT SYSTEMS 

. . $ 1 74 

. . $ 1 49 

. . $1 49 

v Pascal MT + /86, SSP. . $679 
CBasic 86.  . S294 
Pascal M/86 . . $445 
Act 86 . . . . . . . . . . . . . . . . . . .  S 1 57 
Trans 8 6 .  . .  . .  S 1 1 5  
XLT 8 6 .  . . . .  $ 1 35 

16-BIT 8" AND DISPLAYWRITER 
CP/M 86 . . . . . . . .  S294 
MP/M 86 . . . S585 
OTHERS 
IBM PC 
SuperCalc. S269 
VisiCalc . . .  . S 2 1 9  
Easyfi ler . . . $359 
Mathemagic. . . . . .  s 89 
CP/M Powe r .  . . . s 65 
Condor 21 . . . S265 
Condor 2 2 .  . S535 
Condor 2 3 .  . .  S895 
Condor 200. . . S 1 75 
Condor 20R . . . . . . . . . . .  S265 
Statpa k .  . . . . . . . . . .  $449 
Optimizer. . . . . . . . .  $ 1 74 
Desktop Plan I I .  . .  S 2 1 9  
Desktop Plan I l l . . . S259 
Visidex . . . . . . . . . . . . . . . . . .  S 2 1 9  
Visitre n d .  . . . . . .  $259 
Many others available for use 
with the "Baby Blue Board®" 

8" 16-BIT SOFTWARE 
SuperCalc . . . . . . .  S269 
CP/M Power .  . s 65 

FORMATS AVAILABLE: 
8" single density 
8" 0SI 
Superbrain 
Micropolis/Vector Graphic 
NorthStar Horizon 
NorthStar Advantage 
Osborne 
Heath/Zenith 
Cromemco 
Televideo 
Xerox 820 
Oynabyte 
Hewlett-Packard 125 
NEC 
Eagle 
Apple 1 11 1 1 1  
Otrona 
TRS-80 Model l/ 1 1/ 1 1 1  
DEC VT-180 
Altos 
CP/M-86 
I B M  PC 

Outside Continental u .s�add $10 plus Air Parcel Post • Add $3.50 postage and handling per each item 
• California residents add 6Y,% sales tax · Allow 2 weeks on checks. C.O.D. $3.00 extra · Prices subjecttochange 
without notice. All  items subject to availability · ® - Mfgs. Trademark. Blue Label $3.00 additional per item. 

CP/M is a registered trademark of DIG ITAL RESEARCH. INC. 

THE DISCOUNT S O FTWARE G R O U P  
6 5 2 0  S e l m a  Ave. Suite 3 0 9  • Los Angeles, C a .  90028 • (213)  837-5141 

l n t ' l  TELEX 499-0446 DISCS OFT LSA • USA TELEX 194-634 (Attn: 499-0446) 
TWX 910-321-3597 (Attn: 499-0446) 

Circle 1 52 on Inquiry card. 



. g\"es 
. 1\"e o(\"�� \1..-so 

lo( \I"" w-oo o C(,,es· 
9o"'- 1ne \oe 

es lull su�l<e\le ·'� ooul:lle s 
'"clu�l:l pe(Soo II'S "''' 
\ .'2. ) and 
fflooe 

1<1 '2. plus 
l';'i cl' l 

es ol l' 
lea\u( c\(\-Je· 

aes all '"�a o\sl< 
1nclul<\l:l l'e( n 
s.1 

Start with a Model l I floppy system and 
grow i nto a hard disk. Since al l  P&T 
CP/M 2 systems are fully compatible. 
you will have no conversion worries. 

Special note: P&T hard disk systems 
allow you the user to configu re logical 
drive assignments to your specifications. 
Write for more details. 

Prepaid VISA, M/C, or COD orders accepted. 
All prices FOB Goleta and subject to change. 

156 March 1983 © BYTE Publications Inc 

Listing 1 continued: 

3 0  1 5 2  
3 1  140 

3 2  
3 3  

3 4  

074 
122 

043 
35 104 

3 6  
3 7  
3 8  
3 9  

40 
41 
42 
43 

44 
45 
46 
47 

48 
49 

5 0  
5 1  
5 2  
5 3  

5 4  
5 5  
5 6  

57 
58 
5 9  

044 
110 
1 2 7  
104 

061 
100 
174 
100 

045 
170 
104 
140 

074 
100 

065 
100 
141 
107 

107 
146 
101 

045 
107 
125 

60 144 

61 

6 2  
6 3  
6 4  
6 5  
6 6  

6 7  

6 8  
6 9  

017 

110 
157 

165 
1 6 3  
145 

016 

074 
155 

- ( dx , dy )  ( + . 17 1 8 7 5 , + . 06 2 5 ) = >  ( +44 , +16 ) 

Change to RED 

SET 
RED 

Set Color 
XlOROORO 

Make sure highlighting is on 

TEX Texture 

Draw the house 

SPA Point Set Absolute 
) 
) - { x, y )  = ( . 31 25 , . 2 343 7 5 ) = >  ( 80 , 60 )  
) 

REF Rectangle Filled 
) 
) - ( dx , dy )  = ( + . 21 8 7 5 , + . 12 5 ) => { +5 6 , +3 2 ) 
) 

Draw the roof 

SPR Point Set Relative 

- ( dx , dy )  = ( - . 2 3 43 7 5 , + . 12 5 ) => ( -6 0 , +3 2 ) 

SET Set Color 
ELK 

POF Polygon Filled 

} 
) - ( dx , dy )  = ( + . 12 5 , + . 05 8 5 9 3 7 5 ) = >  ( +3 2 , +15 ) 

} 

- ( dx , dy )  ( + . 12 5 , - . 06 2 5 ) = >  ( +32 , -16 ) 

Label the " House "  

SPR Point set Relative 

- ( dx , dy )  = ( + . 07 8 1 2 5 , - . 07 8 1 2 5 ) => ( +2 0 , -20 ) 

SI Select GO { ASCII Text ) 

"House" 

H 
0 
u 
s 
e 

Back to graphics 

so Select Gl ( POI Graphics ) 

Set color to CYAN ( Light Blue ) 

SET 
CYN 

Set Color 
XlGOBGOB 

Label "BIRDS" before drawing them 

Listing 1 continued on page 159 



WordS tar® dBASE II TM SuperCalc™ Multiplan T M  

Perfect Writer·· $299 $489 $189 $199 $199 
WordS tar® WordS tar® 
MaiiMerge·· dBASE n ·· VisiCalc® SuperWriter ·· lnfoStar·· $429 $749 $189 $249 

ASPEN SOFTWARE'" Financial M anagement Enhancer I I  (V idex'") $ 1 1 9  
Grammatik $ 60 Series CALL Basic 80 $215 
Random H ouse Proofreader s 39 MICROPRO® Basic Compiler $295 
Random H ouse Thesaurus $ 1 19 Word Star $289 MICROSTUF'" 
U niv. of Chicago Manual Mail Merge $ 149 Crosstalk $135 
of Style Si l9  Word Star/ Mail Merge $389 PERFECT SOFTWARE'" 

ASHTON-TATE'" WordStarjMaiJMergejSpellStar $529 Perfect Writer $ 1 99 
dBase I I  $489 WordStar/ I nfoStar $549 Perfect Speller $ 1 29 
CONTINENTAL SOFTWARE'" lnfoStar $299 Perfect Writer/Speller $309 
Home Accountant CAL L  CalcStar $ 89 Perfect Calc $139 
DIGITAL RESEARCH'" 

Data Star $179 Perfect File $249 
CBAS IC $ 99 SuperSort $149 All  Four Perfect Products $649 

Spell Star $149 
PICKLES AND TROUT'" FOX AND GELLER'" ReportS tar $229 

Quickcode $229 DataStar U pdate CALL CP/M for TRS Model l I $ 1 69 
dUti l  $ 69 MICROSOFT'" 

CP/M for TRS Model 16 $1 89 
Hard Disk CALL 

IUS'" M ultiplan $199 
OASIS'" Easywriter I I  $239 Soft card $259 

Easyspeller I I  $ 139 Ram Card $ 89 The Word Plus $ 1 29 
Easyfiler $269 All Three Above $509 Punctuation and Style $ 109 

Videoterm ( V idex'") $269 

NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 
I f  you're looking for rock-bottom prices ami fast, 

personal service, take a close look at 800-SOFTWAR E. 
Because we buy in volume. we're able to sell t he 

products you want at prices that finally make some 
sense. But don't take our word for it .  Compare prices 
and sec for yourself' 

OUR SERVICE CAN'T BE BEAT. 
We taKe care of you l ike our busi ness depends on it .  

Because it does. 
When you call 800 - S O FTWA R E. you get the fastest 

del ivery available anywhere.  Which means that every 
order is filled the day we get i t .  And  that o u r  u n ique 

Order Tracking System'" is on the job. keeping tabs on 
your order. every step of the way. 

Our giant inventory - one of the largest in the Un ited 
States -also assures you of the fastest possible service. 
Everything's in stock so you don't have to wait. 

Technical support'' Business software expertise'! We've 
got it - and it's the best you'll find a/ltwhere. 

But, put us to the test. Let us prove what we've 
proven to satisfied customers around the world. 

That our prices are lower. That our  service is bette·r. 
That there really and truly is a difference. 

We look forward to your call . 

$299 
SILICON VALLEY SYSTEMS'" 
Word H a ndler $149 
List Handler $129 
SOFTWARE PUBLISHING'" 
P FS:  File CALL 
Other Products CA LL 
SORCIM '" 
SuperCalc $ 189 
SuperWriter $249 
SpellGuard $129 
TCS ACCOUNTING'" 
General Ledger $ 99 
Accounts Payable $ 99 
Accounts Receivable $ 99 
Payroll s 99 
All Four A bove $289 
I nventory Management $ 99 
VISICOR P ®  
V is iCalc $189 
Al l  Other VisiCorp Products CALL 

FREE GIFT!  
GET 4 FLOPPY DISKETTES FREE 
WITH ANY PURCHASE, -
IF YOU ACT NOW! 

0 Your choice of 5 V." or 8" 
0 Brand new and brand name 

TO ORDER, CALL TOLL-FREE: 

800 -227- 4587 
In California, 800-622-0678 
or 415-644-361 1  
C A  residents add sales tax. 

OR WRITE: 
BOO-SOFTWARE, INC. 
3 120 Telegraph Avenue. 
Berkeley. CA 94705 

(Boo-SOFTWARE) 0 Purchase orders accepted 
0 Prompt U PS 3 day Blue Label 

servtcc 
0 Call for shipping charges and our 

other low software prices. 0 Now open Monday through 
Saturday. 0 Dealer and quantity d iscounts 
available. 

a= • 
Circle 2 on Inquiry card. 

0 Prices may change. 
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ACE 1000 COLOR 

COMPUTER! . . . . . . . . . . . List $1545 
SHARP COMPUTER . . . . . . . . . .  249 

SUPERBRAIN I I  

Double Density . . . . . . . . . . . . . .  1894 
Quad Density . . . . . . . . . . . . . . . .  227 4 
Super Density SO . . . . . . . . . . . .  2649 
COMPUSTARS 
TO DEALERS . . . . . . . CALL & SAVE 

Advanced Micro Digital S-100 Super
Quad Single Board Computer. Z80 64K 
RAM, Disk Controller, 
RS-232 . . . . . . . . . . . . . . . . . . . .  Only 699 

ALTOS - single and multi-user 
ACS-8000-150 . . . . . . . . . . .  List 5990 

On ly  4699 

ATARI 400 
800 

. . . . . . . . . . . . . . . . . . . .  289 
. . . .  655 

PRINTERS 
O K I DATA 82A . . . . . . . . . . . . . . . .  489 
CENTRONICS 739-1 . . . • . . . . . .  499 
I DS PRISM 80 . . . . . . . . . . . . . . . .  743 

EPSON MX-80 FT . . . • . . . . . . . .  547 
MX-80 . . . • . . . . . . .  459 
MX-100 . . . . • . . . . . . .  749 

ANADEX 9501 A 
Silent Scribe . . . . . . . . . 1345 
NEC #3510 Letter Quality 1 623 
C. ITOH F10 Letter Quality 1399 
Smith Corona TP-1 . . . . . . . . . . . .  595 

TRAXX 5'1<' Add-on Drives . . . .  249 

Memory Merchant 16K static . .  159 
Central Data RAM S-100 64K . . .  299 
Systems G roup 
RAM S-100 64K . . . . . 449 
Microangelo Video Graphics . . . .  715 

AMER I CAN SQUARE COMPUTERS is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
M A K I N G  M O N EY by H E L P I N G  
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 

Which Computers are Best? . . .  Free 

I nsured Sh ipping at Low Rates. 

We Repair 
Computers 

TELEVIDEO 
Televideo 910+ . . . . . . . . . . . . . . . .  518 
Televideo 925 . . . . . . . . . . . . . . . . .  718 
Televideo 950 . . . . . . . . . . . . . . . . .  899 
Televideo Computers Call 

ADDS V I EWPOINT A-1 B . . . . . . .  469 
ZENITH Z-19 Terminal . . . . . . . . .  649 
Z-89 48K Computer . . . . . . . . . .  2119 
Z-90 64K DO . . . . . . . . . . . . • . . . .  2399 
ZVM-121 ZENITH 
G reen Screen monitor . . . . . . . . .  125  

INTERTU BE I l l  
or  EMULATOR . . . . . . . .  $710 
AMDEK Color Monito, . . . . . . . .  $329 

GODBOUT COMPUPRO 
Super Sixteen 8085/8088. The fastest 
8-16 bit computer' Runs 8 and 16 bit 
code' 1 28K Static RAM, 6MHz CPU's 
LIST 3440 SPECIAL 2569 

N ew: Systems 816/A, B, and C with 
enclosure and drives. 
816/A . . . .  List 5495 . . . .  Only 4395 

SEATTLE p u re 1 6  bit computer is the 
fastest microcomputer by actual test' 
S-100. 128K Static RAM, 8 MHz 8086, 
22 slot Mainframe 
Model #2 . . . . . List 3785 Only $3028 
#1 as above 
but 64K . . . . List 2990 Only $2392 

IBM PC memory made by SEATTLE. 
Now with "Flash Disk." . . 192K = 697 

64K = 427 
CALIFORNIA COMPUTER 2210A 
List $1 995 . . . . . . . . . . . . . . . .  Only $1 595 
Z80, 64K, 1/0, Disk controller + CPM. 
Cal ifornia main frame . . . .  484 

SYSTEMS G R O U P  computers run 
FR IENDLY OAS IS Cal l  . . . . . . .  SAVE 

QUAY COMPUTER 
Two drives + CPM . . . . . . . .  $1745 
Four user MPM 208K + 
Hard Disk . . . . . . . .  $5945 

TAR BELL'S 
Empire I & I I have two 8" disk drives. 
The I is s ingle sided, the I I  is double 
sided. 
FREE Business Software 
Empire I . . .  List 4888 . . .  Only  3495 

Corvus Hard Disk . .  
SSM Video BRD VB3 kit  
Spectrum Color ASM . . .  

. . . . .  SAVE 
. . . .  361 

. . . . .  223 

One hour free 
troubleshooting 

on business 
systems. 

NORTH STAR 
ADVANTAGE 64K G reen Phosphor. 
The Best Business G raphics, 2 Disks, 
Serial Port. Options CPM - Business 
programs . . . . . . . . . . . . . . . . . . .  $2894 

NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 

Free Secretary Word Processor 

Horizon Standard is now HRZ-2-64K 
Quad 

Factory Assembled & Tested Only 
Horizon-2-64K-Quad . . . . . $2894 
Horizon-1-64K-QHD 5 . .  3999 
Horizon RAM 64K . . . . . . . . . . . . .  594 
Big Sale on Multi-User 
Time-Sharing . . . . . . . . . . . .  : . .  SAVE 
North Star Hard Disk 1 8 M b  . . . .  4295 
English to Basic Translator . . . . 75 
Zbasic 2 to 5 times faster' . . . . . .  325 
Secretary Word Processor . . . . . . . 69 
Wordstar Word Processor 278 
Floating Point Board . . . .  699 
Oasis . . . . . . . . . . . . . . . . .  699 
CPM for N"-Extra features 147 
Micro Mike Software CALL 
MI CROSTAT . . . . . . . .  $355 
Pascal-SO . . . . . . . . . . . . . . .  539 
Extra Precision BAS I C  . . .  49 
Northward . . 179 
I nfomanager . . . . . . . . . . . . 329 
General Ledger . . . . . . • . . . . . .  399 
Accounts Receivable . . . • . . . . . .  399 
Accounts Payable . . . . . • . . . . . .  399 
I nventory . . . . . . . . . . . .  399 
Order Entry . . . . . . . . . . . . . . . . .  399 
PROPAC . . . . . . . . . . . . . . . . . . .  1 299 
DOS + BASIC 5.2 . . . .  28 

INTEGRAND main framesS-100. Many 
models to choose from 

Only 200 & UP 

MODEMS 
DC HAYES - S-100 . . . . $329 
POTOMAC M I CR O  MAG I C  . . . .  369 
SIGNALMAN . . . . . . . . . . . . . . .  97 
CAT NOVAT I O N  . . . . . . . . . . . . . .  159 
AUTOCAT . . . . . . . . . . . . . . . . . . . 215 

Full Time Graduate 
Technician on Duty. 

MICRO DECISION 
'i1 DEAL YOU CAN'T REFUSE" 

64K RAM,  Z80, 4MHz, 2 Serial Ports, 
Disk Controller. FREE SOFTWARE: 
CPM - Microsoft BASI C  - BaZic 
-Wordstar-Logicalc-Correct-1!. 

List Only 
with 1 5'/' Disk . .  � $949 . . .  $1049 
with 2 5 '!.'' Disks . .  1545 1 400 

"The IBM-360 on lhe Z-80 & S-100 BUS!" 

Sixteen Programs running simultan
eously' Free CPM, Microsoft BAS IC,  
and WORDSTAR with complete system' 

DECISION 1 + 65K Static + 
8" Disks DMA . . . . . . . . . .  3403 
DECISION 1 + 65K Static + 
2 5 '!<' Disks . . . . . . . . . .  2795 
DECISION 1 + 65K Static + 
5" Disk + 5 Mb Hard Disk . . . . .  4235 
DECISION 1 - 2user 256K Static + 
5" Disk + 5 Mb Hard Disk + 
M I CRON IX . . . . . . . . . . . . . . . . . .  5830 
DECIS I O N  1 - Z-80 + 1/0 + 65K 1915 
DECISION 1 - Rackmount + 20 Mb 
HD - 8" D RV . . . . . . . . . . .  Reg. 6235 

Inventory Sale 5415 

MORROW Hard Disks 
up to 26 MEGABYTES 

HDC-M26 . . . . . . . . . . . . .  $3333 
H DC-M20 . . . . . . . . . . . . . .  3333 
H DC-M10 2955 
D MA-M5 . . . . . . . . . . Reg. 1775 

Inventory Sale 1400 
DMA-M10 . . . . . . . . .  2235 
DMA-M1 6  . . . . . . . . . . . . . 2795 

MORROW 8" Disk 
Discus 20 + CPM 600K O n l y  $834 
Discus 2 + 2 + CPM 1 .2 Mb 1068 
Add Drives 2D = 599 2 + 2 = 1795 
Discus 20 dual + CPM Only 1384 
Free M i crosoft BASIC from MORROW 
with Discus system or hard disk.  

FAST FIGURE - Most powerful 
spread sheet. 5 '/," or 8" . . . 99 

Wordstar . . . . . .  278 
Al l  M icroPro Software for I B M ,  Apple, 
North Star, Morrow, etc. SAVE! CALL 

Call for latest prices & availability A AMERICAN SQUARE COMPUTERS 
Factory G uarantees We Beat Prices 

91 9-889-4577 
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Listing 1 continued: 

70 
71 
72 
73 

7 4  

75 
76 

77 
7 8  
7 9  

8 0  

8 1  
8 2  
8 3  
8 4  

044 
102 
150 
i07 

017 

102 
111 
1 2 2  
104 
123 

016 

057 
101 
167 
1 2 0  

8 5  107 
86 107 
87 144 

88 107 
89 
90 

91 

107 
1 2 4  

0 5 5  
92 100 
93 100 
94 1 2 4  

9 5  100 
96 100 
97 166 

98 043 
99 100 

100 045 
101 100 
102 111 
103 112 

104 
105 
106 

055 
107 
107 

107 144 

108 107 
109 
110 

111 
112 
113 

107 
124 

055 
100 
100 

114 124 

115 100 
116 100 
117 166 

SPA 

S I  

" BIRDS " 

B 
I 
R 
D 
s 

Point set Absolute 
) 
) - ( x, y )  = ( . 15 6 2 5 ,  . 52 7 3 43 7 5 ) => ( 40 , 1 3 5 ) 
) 

Select GO ( ASCII Text ) 

Back to Graphics 

so Select G1 ( PDI Graphics ) 

Draw bird with black wing tips 

SAF 

ARF 

set Arc Filled 
) 
) - ( x , y )  = ( . 19 5 3 12 5 , . 46 8 7 5 ) = >  ( 50 , 120 ) 
) 

- ( dx, dy )  = ( + . 01 5 6 2 5 , - . 015625 ) => ( +4 , -4 )  

- ( dx , dy )  ( + . 00 7 8 1 2 5 , - . 01 5 6 2 5 ) = >  ( +2 , -4 ) 

Arc Filled 

- ( dx , dy )  ( + . 00 7 8 1 2 5 , + . 01562 5 ) = >  ( +2 , +4 ) 

- ( dx, dy )  ( + . 02 3 43 7 5 , + . 02 3 4375 ) => ( +6 , +6 ) 

Draw bird without black wing tips 

TEX Texture 

SPR Point set Relative 

- ( dx , dy )  = ( + . 03515625 , + . 03 9062 5 ) => ( +9 , +10 ) 

ARF Arc Filled 

- ( dx , dy )  ( + . 01 5 6 2 5 , - . 015625 ) = >  ( +4 , -4 ) 

- ( dx , dy )  ( + . 00 7 8 1 2 5 , - . 01 5 6 2 5 ) = >  ( +2 , -4 )  

ARF Arc Filled 

- ( dx , dy )  ( + . 00 7 8 1 2 5 , + . 0156 2 5 ) = >  ( +2 , +4 ) 

- ( dx , dy )  ( + . 02 3 4375 , + . 02 3 4375 ) = >  ( +6 , +6 )  

Listing 1 continued on page 161 
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,.,.,. 
Hard Dislc PortaWe With Software for the Price of Its lOMB Jllone. 

No matter how you look at it, 
KAYPRO is the best value you'll see 
anywhere. 

You get a; powerful computer 
engineered and built in America 
with lOMB hard disk, 200K floppy 
disk, two RS-232C serial and one 
parallel port, 9" screen of 80 
columns by 24 lines, and detachable 
keyboard with 10 key pad. 

Also included are CP/M 2.2, 
word processing, spread sheet and 
more. All for $2795. Backed by a 90 
day warranty and supported 
nationally. Act now. Send coupon 

$2795 � - ------------------
1 Yes, I know a good deal when I see one. 1 Send me the KA YPRO 10. My: 0 check for 1 $2795 is enclosed 0 VISA 0 MC 0 AE 

I I I I II I I I I I I I I 
Acct. # 

- --- ----- I � =�=-=!E-== ( CONTINUUM. 21006 Devonshire St.. ==..:..= = ��= = I 
today. = ':":"'"":= = = =:=- I 

Chatsworth, California 91311,  (213) 998-8766 

(800) 624-3089 outside CA (800) 624-3(}9(}i;;;;id;CA-----------
Circle 1 20 o n  Inquiry card. 



Listing 1 continued: 

118 044 
119 122 
120 160 

121 074 
122 177 

1 2 3  0 5 5  
1 2 4  170 
125 170 
126 146 

127 100 
1 2 8  1 1 0  
129 133 

130 055 
131 100 

132 110 
133 107 

134 107 
135 107 
1 3 6  165 

137 055 
138 100 
139 1 2 1  
140 1 1 1  

141 107 
142 105 
143 104 

144 055 
145 177 
146 157 
147 1 3 3  

148 170 
1 49 150 
150 173 

151 065 
152 100 
153 101 
154 171 

155 100 
156 110 
157 164 

1 5 8  107 
159 1 2 6  
1 6 0  1 1 5  

161 045 
162 170 
1 6 3  1 4 2  
164 1 2 4  

1 6 5  

166 
167 

017 

103 
1 1 4  

Draw Cloud 

SPA Point set Absolute 

} 
} - ( x , y )  = ( . 6 8 7 5 , . 5 )  = >  ( 176 , 128 ) 

SET Set Color 
'WHT X1GRBGRB 

ARF Arc Filled 

- ( dx , dy )  ( - . 01 5 6 2 5 , + . 02 3 43 75 ) = >  ( -4 , +6 ) 

- ( dx , dy )  ( + . 04296875 , + . 0117187 5 ) = >  ( +11 , +3 ) 

ARF Arc Filled 

- ( dx , dy )  

- ( dx , dy )  

ARF Arc Filled 

- ( dx , dy )  

- ( dx , dy )  

ARF Arc Filled 

- ( dx , dy )  

- ( dx , dy )  

POP Polygon Filled 

} 

( + . 03 1 2 5 , + . 02 7 3 437� ) => ( +8 , +7 )  

( + . 02 3 4375 , - . 01171875 ) = >  ( +6 , -3 ) 

( + . 06 6 4062 5 , + . 03515625 ) => ( +17 , +9 )  

( +0 . 0 , - . 07 8 1 2 5 ) = >  ( +0 , -20 ) 

( - . 08203 125 , - . 01953125 ) => ( -21 , -5 ) 

( - . 0 6 6 406 2 5 , + . 01 1 7 1 8 7 5 ) = >  < -t7 , +3 ) 

} - ( dx , dy )  = ( + . 02 7 3 43 7 5 , + . 0 35156 2 5 ) => ( +7 , +9 ) 

} 

- ( dx , dy )  ( + . 05 4 6 8 7 5 , + . 01 5 6 2 5 ) = >  ( +1 4 , +4 ) 

- ( dx , dy )  ( + . 06 6406 2 5 , - . 042 9 6 8 7 5 ) = >  ( +17 , -ll ) 

Label "CLOUD" 

SPR 

S I  

"CLOUD" 

c 
L 

Point set Relative 

- ( dx , dy )  = ( - . 11 7 1 8 7 5 , + . 07 8 1 2 5 ) => ( -3 0 , +20 ) 

Select GO ( ASCII Text ) 

Listing 1 continued 011 page 162 
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Circle 227 on Inquiry card. 

Oot for Qual ity 
High - R e l i ab i l i t y  Design 

Model HS·Z900 
Inte l l igent 
Buffer 

Standard $348.00 
R S -232C Add $ 1 20 . 00 

L------------I I E E E -488 Add $ 1 60 . 00 
• 62KB STANDARD • Data (;Ompressino n/copy mode • Self 
t e s t  mode • Centronics II F standard • RS-232C, I EEE-488 
optional • Low p r i c e  •AC 100/11 7/220/240V 

S i ngle Board 
Computer 
meeting I EEE-696 (CP/M, S B  L....---------� -80) $ 999.00 

e ZBOA • 6 4 K  st&ic R A M  t ROM replacahle J • R S-232C 2port 
Centronics l p o r t  • Supports s;  8; floppy by DMA e Muets 
IEEE S- 100 b u s  • + S V  only e 4 JayHed PCB e r.lemoi'Y 
card piggy_back o n  main hoard • Include CP/M o r  SB-80 

Model SBC·488 
Sing le Board 
Computer 
OEEE-488 etc) 

$488.00 
e ZSO • ROM/RAM total  IOKB • I EEE-488 1 / F  I T M S 9 9 1 4 J  
• RS-232C I/ F ( 8251 ) • Pn r allel 6 p o r t s (8255l • + S V only 

Model GPIB·IOO 
S-1 00 bus 
Multifunction 
Boa rd meeti ng 
I EEE-488 $ 550.00 

• Supports I EEE-488 tTr.IS9914) • Univen;a l i n t e r r u p t  coni·  
roller (AJ\19519) • Programmed interval  timt:r (8253) • Real·  
time c l o c k ,  h a u e r y  b a c k · u p  (l\.151\1 58321 • IEEE· S· IOO 1/F 
• Software handler on 8 ' diskelle ( CP/M based ) 

Model CAP·MZOGP 
'" E . . . ;,{ 

! ._. ,.,..,._ . ,-,#'_;;:; 

inte l l i gent 
W i n c hester 
D i s k  

$ 6, 200.00 
e a· Winchester disk.  maintenance f r e e  • I  EE£·488, RS-232C 
(up t o  38,400 b a u d )  • I ntelligent f u n c t i o n s  • Su p p o r t s  CP/ M  

based d r i v e r  •4301W J X I501H I X 4 5 0 1 0 1 %  •ACI00/1 17/220/240V 

Model FZP/FZ 

• Uitrn·slim S " d r i v e  • Signnl compatible Persci 299 • No modi· 
fication of the COOS of your CROMEMCO is needed IF2 P l  e 
Fully comp a l ible wit h Shugart SA801 H an1l 850 R ( F 2 J  • Cool· 
ing fan. no isefilter included • 160 ( W ) X225 ( H ) X 500 ( 0 1 %  

A L L  PRICES A R E  FOB TOKYO A N D  SUBJECT TO 
CHANGE WITHOUT NOTICE (Dealer inquiries invited) 
Internati onal  Agen t : RENFUL COMPUTER LTD. 

Rm.602, H o p  F a t  Commercial Centre, 490·492, Nethan Road, 
Kowloon, H.K. Tel : 3·320498(31ines) 
Telex : 37546 RENFL HX Cable Address : RENFULCOMP 

@JJ!cma-liollt:r! Offipslcms· & Automa-tioJJ 

I SA CO., LTD. 
HEIAN . BLDG. 2·6·16 OKUBO. S HINJUKU·KU. TOKYO 160 JAPAN 
PHONE: 03·232·8570 TELEX: 2324196 ISATOK CABLE: ISAHEIAN 
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Listing 1 continued: 

1 6 8  
169 
1 7 0  

1 7 1  

1 7 2  
173 

1 7 4  
175 
176 
177 

1 7 8  
179 

180 
1 8 1  
1 8 2  
1 8 3  

1 8 4  
1 8 5  
1 8 6  
1 6 7  

1 8 8  
1 8 9  

190 
191 
1 9 2  
193 

194 
195 

196 
197 
198 
199 

200 

117 
125 
104 

016 

074 
155 

045 
107 
104 
152 

043 
102 

051 
177 
165 
164 

045 
100 
122 
142 

043 
101 

051 
177 
165 
1 6 4  

0 4 3  
100 

045 
100 
1 2 2  
147 

051 
201 177 
202 
203 

204 
205 
206 

165 
164 

045 
100 
122 

207 140 

208 
209 

210 

211 
212 
213 
214 

042 
114 

017 

122 
101 
111 
116 

0 
u 
D 

Back again 

so Select Gl ( PDI Graphics ) 

Set color to CYAN again for the rain 

SET Set Color 
XlGOBGOB 

Draw Rain using various textured lines 

SPR Point Set Relative 

- ( dx , dy )  = ( + . 01 9 5 3 1 2 5 , - . 1171875 ) => ( +5 , -30 } 

TEX Texture 

LIR Line Relative 

-
_

( dx , dy )  = ( - . 0390625 , - . 07 8 1 2 5 ) => ( -10 , -20 ) 

SPR Point Set Relative 

- ( dx , dy )  = ( + . 07 8 1 2 5 , + . 07 0 3 12 5 ) => ( +20 , +18 ) 

TEX Texture 

LIR Line Relative 

- ( dx , dy )  = ( - . 0390625 , - . 07 8 12 5 ) => ( -10 , -20 ) 

TEX Texture 

SPR Point set Relative 

( dx , dy )  = ( + . 07 8 1 25 , + . 08984375 ) => ( +2 0 , +23 ) 

LIR Line Relative 

- ( dx , dy )  = ( - . 0390625 , - . 07 8 1 2 5 ) => ( -10 , -20 ) 

SPR Point set Relative 

- ( dx , dy )  = ( + . 07 8 1 2 5 , + . 06 2 5 ) => ( +20 , +16 ) 

Label the ""RAIN"" vertically 

TXT 

SI 

'"RAIN"" 

R 
A 
I 
N 

Text 
Char Path Down 

Select GO ( ASCII Text ) 

Back to Graphics 



Listing 1 continued: 

215 

216 
217 

2 1 8  
2 1 9  

220 
221 
222 

016 

042 
100 

074 
100 

044 
100 
100 

2 2 3  100 

2 2 4  
2 2 5  
2 2 6  
2 2 7  

0 6 5  
120 
106 
102 

2 2 8  100 
2 2 9  1 2 1  
2 3 0  146 

231 
2 3 2  

100 
120 

2 3 3  140 

2 3 4  177 
2 3 5  1 5 5  
2 3 6  166 

237 167 
2 3 8  142 
239 162 

2 40 044 
2 41 120 
242 102 
243 104 

244 

2 45 
2 46 
2 47 
248 

2 49 

2 5 0  
2 5 1  
2 5 2  
2 5 3  
2 5 4  
2 5 5  

2 5 6  
2 5 7  
2 5 8  

017 

1 2 2  
1 1 7  
101 
104 

016 

042 
100 
100 
100 
112 
144 

044 
112 
105 

259 107 

so Select G1 ( PDI Graphics ) 

Reset to normal text 

TXT Text 
Char Path Right 

set color to BLACK 
( actually transparent ) 

SET 
TRN 

Set Color 
XlOOOOOO 

Draw the road 

SPA 

POF 

Point set Absolute 

- ( x, y )  = ( O . o , o . o ) => ( 0 , 0 )  

Polygon Filled 

} 
} - ( dx , dy )  = ( + . 5 , + . 1953125 ) => ( +1 2 8 , +5 0 ) 

} 

- ( dx , dy )  ( + . 07 8 1 2 5 , + . 054687 5 ) = >  ( +2 0 , +14 ) 

- ( dx , dy )  ( + . 07 81 25 , + . 0 }  = >  ( +20 , +0 ) 

- ( dx , dy )  ( - . 07 0 3 12 5 , - . 070312 5 ) = >  ( -1 8 , -1 8 } 

- ( dx , dy )  ( - . 3 5 1 5 62 5 , - . 17 9 6 8 7 5 } = >  ( -9 0 , -46 } 

Label the " ROAD " 

SPA 

S I  

" ROAD" 

R 
0 
A 
D 

so 

Point set Absolute 

- ( x, y )  = ( . 5 , . 07 8125 ) => ( 12 8 , 20 )  

Select GO ( ASCII Text ) 

Select G1 ( PDI Graphics ) 

Change Size of text 

TXT Text 

} 
) 
} 
} - ( dx , dy )  

} 
( + . 04 6 87 5 , + . 07 8 1 2 5 ) => ( +1 2 , +20 ) 

Draw BLACK "Figure 1 "  
as base for drop shadow 

SPA Point Set Absolute 

- ( x , y )  ( . 2 5 ' . 6 8 5 9 3 7 5 ) = >  ( 6 4 '  175 ) 

Listing 1 continued on page 164 

Circle 305 on I nqu iry card. --+ 



Listing 1 continued: 

2 6 0  017 

2 6 1  106 
2 6 2  1 5 1  
2 6 3  147 
2 6 4  1 6 5  
2 6 5  1 6 2  
2 6 6  145 
267 040 
2 6 8  0 6 1  

2 6 9  016 

270 074 
2 7 1  1 6 6  

2 7 2  044 
2 7 3  102 
2 7 4  176 
2 7 5  1 7 0  

276 017 

277 106 
278 151 
2 7 9  147 
2 8 0  165 
281 162 
2 8 2  145 
2 8 3  040 
2 8 4  061 

SI Select GO ( ASCII Text ) 

"Figure 1 "  

F 
i 
g 
u 
r 
e 
space 
1 

Finish drop shadowing with yellow over black 

so Select Gl ( POI Graphics ) 

SET Set Color 
YEL XlGROGRO 

SPA Point set Absolute 

- ( x, y )  = ( . 2460 9 3 7 5 , . 6 875 ) => ( 6 3 , 176 ) 

S I  Select G O  ( ASCI I  Text ) 

"Figure 1 "  

F 
i 
g 
u 
r 
e 
space 
1 

The end 

Text is still large and 
YELLOW is the current color 

Figure 1:  A simple picture produced by the NAPLPS codes in listing 1. (Photo courtesy 
of the Unir Corporation.) 
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Text continued from page 152: 
"control-oriented" NAPLPS func
tions. 

The single-value format is used 
when a common integer is needed. 
Thi,s format is used when specifying 
color indexes and blink rates (in 
tenths of a second). The single-value 
format is encoded using 1 to 4 bytes, 
each containing 6 bits of data. In the 
default mode, 1 byte is used, thus 
allowing numbers in the range 0 to 63 
to be encoded. In the maximum mode 
(4 bytes or 24 bits), numbers from 0 
to 16, 777,215 can be specified. 

The most common format in 
NAPLPS is the multivalue operand. 
The multivalue-operand format has 
two coordinate forms and a color 
form, as shown in figure 4 .  

The coordinate forms are used to 
encode (x, y) or (x, y,z )  coordinate 
locations in the unit screen. In the 
two-dimensional mode, each 6-bit 
operand contains 3 bits of x and 3 bits 
of y. Multivalue operands are nor
mally encoded in 3 bytes. Therefore, 
9 bits of resolution are encoded for 
each coordinate. The 9 bits allow for 
a sign bit and 8 data bits, which 
results in coordinates suitable for a 
256 by 256 resolution display. 

NAPLPS supports multivalue 
operands up to 8 bytes .  The 8 bytes 
each contain 6 data bits . Therefore, 
48 bits are available to be split be
tween the coordinates. In two-dimen
sional mode the 24 bits available for 
each coordinate can support displays 
with a resolution of 8 million by 8 
million points! This exceeds the 
resolution of most media, including a 
page in this magazine. 

The multivalue-operand format is 
also used for color specification. 
Various amounts of green, red, and 
blue are specified using this multibyte 
format. Each 6-bit data item contains 
2 bits of each color. The colors are in
terlaced as shown in figure 4, with 
green being first and thus least likely 
to be truncated. This takes advantage 
of the fact that the human eye is more 
responsive to green than it is to red 
and blue. 

The 8-byte multivalue-operand for
mat will again yield 48 bits of color 
i n f o rm a t i o n  t h a t  r e s u l t s  i n  
280,000,000,000,000 colors. With the 
maximum display resolution and the 



The 
one machine solution 

to every application. 
For word processing, plotting and just plain printing. 
Save the expense of a costly daisy 
wheel. Eliminate the l imited capa
bility of cheap matrix printers. And 
get plotting in the process! !  Get the 
all new, advanced MT 160 multi
functional micro printer. You' l l  be 
amazed that such a small printer 
can house so much horsepower. 

Capability? You name it, this 
printer's got it. A resident Report 
Package puts you in the Word 
Processing world . . .  letter quality 
characters, proportional spacing, 
margin justification, auto center
ing. A resident Graphics Package 

lets you plot whatever your micro 
wants to portray. The standard 
print mode lets you generate re
ports fast-speeds up to 200 lines 
per minute. Also, print eight diffe
rent resident character widths. 

There's more. Clip-on paper 
handling attachments let you use 
fan-fold forms, letterhead, cut 
sheets or continuous roll paper. 
The control panel has a "menu 
select" for machine configuration. 
When you look under the hood, 
you'l l  see what is meant by "solid 
construction." And the MT 160 is 

IN DISTRIBUTION NOW! Acorn Data Products Sysprint Micro Distributors 
(303) n9-6644 (214) 669-3666 (301) 468-6450 

plug compatible to your micro. 
In short, the MT 160 is the 

epitome of engineering excel
lence. And it should be. Afterall, 
Mannesmann Tally is the technol
ogy leader in m atrix printing. 

MANNESMANN 
TALLY 
8301 South 180th St. 
Kent, Washington 98032 
Phone (206) 251-5524 

Circle 256 on I nquiry card. 

WEST Paragon Sates Tek-Aids Hansen & Hughes 
(408) 263-7955 CENTRAL Anacomp (312) 870-7400 (201) 652-7055 

(206) 881-1113 PGt Distribution Hall-Mark Electronics Tech Data 
Byte Industries (602) 967-1421 (214) 343-5000 EAST (813) 5n-2794 
(415) 783-8272 Waybern Information Systems Computermaxx US Plus 
Kierutff Electronics (714) 554-4520 (312) 228-5480 (904) 878-4121 (203) 234-0444 
(213) 725-0325 Western Micro Technology D. L. MacNeil, Inc. Digital Solutions Mannesmann Tally Canada 

(408) 725-1660 (312) 952-8300 (404) 955·4488 (416) 661-9783 



7 6 5 4 3 2 1 0  
FIRST B Y TE I I I ) R E C E I V E D  X 0 I OP CODE 1�1 1 1 'l 

I X l 1 I : : I OPE R A N DS 

L���E���� I X l 1 I : : : : : I L ( 0 - OP C O D E  1 - O P E RA N D  

Figure 2:  The general structure for op 
codes and operands of the Picture
Description Instructions (PD!s) in 
NAPLPS. 

maximum color resolution, NAPLPS 
can support displays with 296 bits of 
display memory! At today's memory 
prices, such a display would cost $750 
billion billion billion dollars. (No 
wonder semiconductor companies are 
interested in NAPLPS. )  

The final operand format i s  the 
string operand. This format is used 
when a long string of bits is needed 
that may require hundreds or 
thousands of bytes to encode. This 
format is used when sending high
resolution pictures and for encoding 
compressed chain-coded images .  
These techniques will b e  discussed in 
part 3 of this series. 

The operand/ op code encoding 
structure of NAPLPS allows a variety 
of formats and subformats. Many of 
the op codes contain one or more of 
the operand types. For example, the 
Text op code, which will be described 
in detail later on, is followed by two 
fixed-format operands and a multi
value operand. The total number of 
operand bytes for this op code is 
variable, but the first 2 bytes will 
always be interpreted as fixed-format 
bytes and the remaining bytes will be 
considered as part of a multivalue 
format. Because of the variable
length nature of the operand encod
ing in NAPLPS, operands can be 
truncated and/or omitted with a con
sistent result dependent on the op 
code active at the time. 

Picture-Description Instructions 
The Picture-Description Instruc

tions (POls) are used to encode 
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b6 0 0 1 1 1 1 
bs 1 1 0 0 1 1 
b4 0 1 0 1 0 1 

b3 b2 b1 bo 2 3 4 5 6 7 

0 0 0 0 0 
11 riiB 

0 0 0 1 I II RECT 
(FILLED) 

0 0 1 0 2 • SET a 
RECT 
( OUT-
L I N ED) 

0 0 1 1 3 Ill SET a 
RECT 
( F I L LED) 

0 1 0 0 4 II POLY 
C OUT-
L I N E D )  

0 1 0 1 5 II POLY 
( FI LLED) 

0 1 1 0 6 II 
0 1 1 1 7 II 

SET 
POLY 
( OUT-

N U M E R I C  
LI N E D )  

D A TA 

SET a 
POLY 
( F ILLED) 

1 0 0 0 8 II FIELD 

1 0 0 1 9 II I N C R  
P O I N T  

1 0 1 0 10  II I N C R  
L I N E  

1 0 1 1 I I  II I N C R  
POLY 
( F I LLED ) 

1 1 0 0 1 2  II SET 
COLOR 

1 1 0 1 1 3  • WAIT 

1 1 1 0 1 4  II SELECT 
COLOR 

1 1 1 1 1 5  • B L I N K  

Figure 3: The complete set of Picture-Description Instruction op codes in NAPLPS. 

graphics images in NAPLPS.  Codes 
from the POI G-set and the ASCII
like text set can be intermixed on the 
same frame. Most of the common 
POls have been used to encode the 
image in figure 1. These POls are 

described here with references to the 
coding in listing 1 .  

Reset 
The Reset POI is illustrated in 

figure 5. It is used to clear the screen 

text continued on page 1 70 



The Apparat 
EPROM Blaste.; 
Now for the 
IBM/PC, Apple II 
and TRS-80. 

Apparat's EPROM Burner: It's 
new. It's more powerful and now 
available for all three of today's 
most popular personal 
computers. And the price has 
dropped by over 20%. 

Circle 25 on Inquiry card. 

Increased CapabUities 
The Apparat EPROM Burner 

(A.P. B. )  programs most 24 pin 4, 
8, 16 and 32k EPROMS, but now it 
can also program 64k devices. 
And with all personality modules 
and software included, Apparat's 
EPROM programmer is the most 
sophisticated system on the 
market. 

The A. P. B. system can verify, 
read, program and copy the 
EPROM; copy between different 
ROM types; read or save EPROM 
data on storage devices; program 
directly from computer memory 
and more. 

�' .&'-Apparat, lnc. 

And a Lower Price 
Even with increased capabilities 

we've been able to lower the price 
20% to $119.00 ( $129;00 for the 
IBM/PC). This price includes all 
the personality modules, 
operating software and the 
instruction manual. 

If  you're looking for a powerful, 
versatile and cost efficient EPROM 
burner, contaCt us today, Aj:>parat, 
Inc., 4401 S. Thrriarac Parkway, 
Denver, CO 80237, (303) 
741-1778. Or to order call 

800/525-7674 
IBM/PC Is a trademark of IBM 
TRS-80 Is a trademark of Tandy Corp. 
Apple II Is a trademark of Apple Computer 



\ 

It's the same old 
,........... ____...ple II. 

For years, people have been 
trying to build a better Apple" II. 

It finally happened. 
Meet the Apple lie, an 

impressive new version of a 
most impressive machine. 

The "e" means enhanced. 
Which means a bundle of new 
features: 

A standard memory of 64K 
(versus 48K) that's easily 

expandable. So you can create 
fatter files and crunch larger 
numbers of numbers. 

A new, improved keyboard, 
with a complete set of ASCII 
standard characters. Plus full 
cursor controls, programmable 
function keys, and a rapid 
auto-repeat feature built into 
every key on the board. 

Both upper and lower case 

characters. (And if you want 
to see more of them on the 
screen at one time, a low cost 
SO-column text card is available.) 

Improved peripheral ports. 
Which make it a lot easier to 
connect and disconnect game 
controllers, printers and all 
those other wonderful things 
that go with an Apple Personal 
Computer. 



Excent for the front, 
back and inside. 

Self-diagnostics. That's a 
special feature that makes it 
easy to give your computer a 
thorough check-up. 

Plus an even more reliable 
design. Achieved by reducing 
the number of components 
which is to say, the number of 
things that could go wrong. 

And bear in mind, the lie 
still has all those other virtues 
that made the Apple II so very 
popular. Including access to 
more accessories, peripheral 
devices and software than any 
other personal computer you 
can buy. 

So visit any of our over 1300 

authorized dealers, and see the 
newest Apple for yourself. 

Like the original, it's rather 
extraordinary. But then some 
things never change. 

C i rcle 26 on inqu iry card. 

Call (800) 538·9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program. 
In California (800) 662·9238. Or write Apple Computer Inc., Advertising and Promotion Dept., 20525 Mariani Ave . .  Cupertino. CA 95014. ©1983 Apple Computer Inc. 



CM S B  

1 I } 1 - 4  
BYT E S  

I I 
L L S B  

a )  FIXED b) SINGL E - VALUE 

2 DIME N S I O N S  3 D I ME N S I O N S  

c) MUL TI VAL UE 

d) S TRING 

Figure 4: The various formats for the operands of the PDis in NAPLPS. 

and initialize various attributes. Two 
fixed-format operand bytes contain 
nine suboperands . The second 
_operand byte can be omitted when 
those operations are not needed. If 
both operand bytes are omitted, a 
complete Reset is performed. 

The screen is cleared based on the 
value in bits 4 to 6 of the first operand 
byte. The eight combinations are 
shown in figure 5. In the example 
frame (line 4), the screen is cleared 
once to establish the blue sky. The 
fixed-format operand (octal 120 at 
line 5) indicates that the screen should 
be cleared to the current in-use color 
(in this case, blue) .  Note that the sec� 
ond fixed-format operand byte is 
omitted. The op code at line 6 in
dicates that the previous operation 
and op code have ended. 

Domain 
The Domain POI is used primarily 

to control the size of data operands 
for subsequent POls. As shown in 
figure 6, the Domain POI is made up 
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of a fixed-format operand followed 
by a multibyte operand. The fixed
format operand controls the size of 
single-value operands and multivalue 
operands as well as the dimensionali
ty of coordinates . 

The multivalue operand is used to 
control the size of the logical drawing 
point. 

Text 
The Text POI controls attributes 

related to text and "text-like" sym
bols. As discussed in part 1, text sym
bols are unique in the sense that they 
are rectangular templates that contain 
a figure. When a text symbol is re
quested, the proper template is posi
tioned at the current drawing point, 
the template is scaled as specified by 
the text size, and the drawing is per
formed. 

Figure 7 illustrates the Text POI 
� and operands. Two fixed-format 

operand bytes contain six sub
operands. Each of the suboperands 
has four possible values. As can be 

R E S E T  

7 6 5 4 3 2 1 0  
O P  c o o E ! 2/ 0 l  l xlol 1 lolololol ol 

O P E R A N D  ( S EE BELDW l iX I 1 IB 1 B 1 B I C 1 Ci ol 

B B B Color 

0 0 0 No action 
0 0 1 Physical display area to 

nominal black 
0 1 0 Physical display area to cur

rent drawing color 
· 0 1 1 Border area to nominal black 

1 0 0 Border area to current drawing 
color 

1 0 1 Physical display area and 
border area to current drawing 
color 

1 1 0 Physical display area to cur
rent drawing color and border 
area to nominal black 

1 1 1 Physical display area and 
border area to nominal black 

C C Color mode 

0 0 No action 
0 1 Select color mode 0, set color 

map to default colors, and set the 
in-use drawing color to white 

1 0 Select color mode 1 and set color 
map to default colors. I f  this is ex
ecuted while in color mode 0, it 
has the same effect as " 1 1 ." 

1 1 Select color mode 1 ,  set color 
map to default colors, and set the 
in-use drawing color to white 

M i scel laneous Resets 

D Domain 
T Text 
F Blink 
U Unprotected (User) 

Fields 
X Texture 
M Macro POls 
R ORCS 

Figure 5: The operand structure for the 
Reset instruction .  

seen, these suboperands control at
tributes such as rotation, spacing, 
and cursor style . 

The multivalue operand following 
the two fixed-format operands is used 
to specify the size and orientation of 
the text template. The size is ex
pressed in terms of relative coor
dinates, which we will indicate by the 
nota t ion  (dx, dy ) .  This is to 
distinguish relative coordinates from 
absolute coordinates (x, y) that refer 



Cdex™ Training for VisiCalc® Makes VisiCalc Easy. 

I n  an hour, Cdex Training for VisiCalc can 
make you a VisiCalc user. Or for the experi
enced VisiCalc user Cdex Training for 
VisiCalc acts as an i nstantaneous elec
tronic reference and review system. 

It's a computer-assisted train i ng program 
that works. It's h ighly i nteractive. So it 
creates a dialogue with you and serves as 

Circle 73 on Inquiry card. 

your personal tutor. It's completely self
paced. So you set your own learning time. 
And it's g raphical ly-oriented. So you see 
what you're learning. Remem ber, a picture 
is worth 1 000 words. Cdex Trai ning for 
VisiCalc runs on the same A pple® II or 
IBM® Personal Computer as your VisiCalc 
program. 

So see how easy VisiCalc can be. See your 
nearest computer dealer for a demonstration. 

Cdex'M Trainingfor VisiCal� 
We don't make VisiCalc. 
We just make it easy. 

Cdex Corporation 
5050 El Camino Real Suite 200 
Los Altos, CA 94022 

VisiCalc" i s  a registered trademark of VisiCorp'M 
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DOMA IN  

7 6 5 4 3 2 I O 
O P C ODE 1 2 / I I I xl oi i i ol ol ol oi i i 

OPERAND ( see below ) l xi i iDIM1M 1Mis .s l  

LOG ICAL { lx i i i 
P E L  

s I z E �I x�I�I:I =��=�===� 
d x  d y  

D Dimensional ity 

0 two·dimensional 
1 three-dimensional 

Length of Multivalue 
M M M  Operands (Bytes) 

0 0 0 1 
0 0 1 2 
0 1 0 3 (default) 
0 1 1 4 
1 0 0 5 
1 0 1 6 
1 0 7 
1 1 8 

Length of Single-Value 
s s  Operands (Bytes) 
0 0 1 (default) 
0 1 2 
1 0 3 
1 1 4 

Figure 6: The operand structure for the 
Domain instruction. The Logical Pel Size 
can be thought of as the size of the draw
ing pen. 

to specific; points on the unit screen. 
In the example frame, text is used 

to label the objects as well as the en
tire figure . Most of the text is encoded 
in the standard manner and therefore 
no Text POI is needed. The first Text 
POI appears in line 208 and is used to 
change the Character Path from left
to-right to down. This allows the 
word "RAIN" (lines 211-214) to be 
sent without repositioning the draw
ing point. 

Note that the second fixed-format 
operand and the multivalue size 
operand are omitted because only the 
Character Path is being changed. 
Also note that because the Character 
Path is being changed, the other two 
suboperands in that byte (Interchar
acter Spacing and Rotation) have to 
be restated or "refreshed."  It is as
sumed that the NAPLPS code gen-
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TEXT 

7 6 5 4 3 2 I O 
OP cODE ( 2 1 2 1 I X I 0 I I I 0 I 0 I 0 I I I 0 I 

OPERAND ( see below ) I X I I l 1  1 I I P ,  P I R 1 R I 
OPERAND ( see below ) lxi i lc �ciM,Mi s�s l 

0 
0 
1 
1 

p 

0 
0 
1 
1 

R , 

0 
0 
1 
1 

c 

0 
0 
1 
1 

M 

0 
0 
1 
1 

s 

0 
0 
1 
1 

'"'"'"'" { '' I ' I 
F IELD 
S IZE 

I X I I I 
d x  d y  

lntercharacter Spacing 

0 1 (default value) 
1 1 .25 
0 1 .5 
1 Proportional spacing 

p Character Path 

0 Right (default) 
1 Left 
0 Up 
1 Down 

R Rotation 

0 0 (default) 
1 90 
0 1 80 
1 270 

c Cursor Style 

0 Underscore (default) 
1 Block 
0 Cross-hair 
1 Custom 

M Move Attribute 

0 Move together (default) 
1 Cursor leads 
0 Drawing point leads 
1 Moving independently 

s l nterrow Spacing 

0 1 (default) 
1 1 .25 
0 1 . 5 
1 2 

Figure 7: The operand structure for the 
Text instruction .  

erator will always have knowledge of 
the current settings of these 
suboperands so that such a refresh is 
easy to do. 

The Text POI is used again in lines 
2?0-255. The size of the text is 
changed to label the figure. The 
Character Path is also set to left-to
right .  The (dx, dy) of ( + 0.046875, 

T E X TURE  

7 6 5 4 3 2 I O 
OP CODE I 2 1 3 )  I X I 0 I I I 0 I 0 I 0 I I I I I 

OPERAND ( see below l I X I I I P 1 P 1 P I  HI L 1 L I 

{ l x i i I I ! I I 1 I 
MASK S I Z E  : 

p p p 

0 0 0 
0 0 1 
0 1 0 
0 1 1 

0 0  
0 1 
1 0 
1 1 

H 

0 
1 

L L 

0 0 
0 1 
1 0 
1 1 

I X I I I ' I I I I I � �  
d x  d y  

Texture Pattern 

Solid (default pattern) 
Vertical hatching 
Horizontal hatching 
Vertical and horizontal 
crosshatching 
Mask A 
Mask B 
Mask C 
Mask D 

Highl ight 

Off 
On 

Line Texture 

Solid (�:lefault) 
Dotted 
Dashed 
Dotted-dashed 

Figure 8: The operand structure for the 
Texture instruction. 

+ 0.078125) results in a character 
twice as big in both dimensions as the 
default characters . If you want to find 
out how many of these characters 
could fit on a line, you could divide 
1 .0  by 0.046875, which results in 21 .3  
characters per line. 

It  should be noted that no other 
Text POls appear after the one in line 
250. At the end of the frame, the text 
size is still large. When the next frame 
is sent, the text size should be 
changed back to its default state. This 
is typically done with a global Reset 
at the beginning of the frame. 

Texture 
The Texture POI applies to the tex

turing of filled areas and lines (see 
figure 8 ) .  Line texturing can be set so 
that dotted, dashed, or dotted-dashed 
lines will be drawn instead of the nor-



LET THE ''ANGEL�� DO THE 
WAITING • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Two RS-232( Connectors for serial in-
put and output �------------

6 Leds to indicate power, transmission 
and reception status, buffer activities. 
page number, etc. 

SKIP and REPRINT provide independant 
page controls to reprint portions of 
documentation. 

40 Pin Expansion Bus available for 
future expansion 

COPY provides convenient one key opera
tion for single copy or multi-copy of text --+..,.:iUa 
3 external ly accessible Dip Switches for 
baudrate, device type, and parallel and 
serial selections. Selections can be made 
without losing buffer 

Connect an "ANGEL" between your com
puter and your printer, and let the "ANGEL" 
do the waiting . . . .  
Your valuable computer spends 95 % of its 
time waiting for the printer to catch up . . .  and 
while the computer waits, the payroll con
tinues. 
The computer sends data to the "ANGEL" 
at speeds up to 1 9.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com
puter is free to continue working without in· 
terruption. 
A USER WRITES: 

"I tried . the "ANGEL" with my Altos 
system connected to an Epson MX- 1 00, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 2 1 0  
doctors' requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds. " 

With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 1 1  . 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 1 1 .  Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 1 0 .  

... 

PAGE REPRINT 

Function keys extend the usefu l com
mands to more than I 0. including: hex
dump. memory test. remote loading. etc. 

lndependant PAUSE and HOLD con
trols to suspend transmission and recep
tion. 

Two 20 Pin Edge Connectors for parallel 
input and output 

"ANGEL" is compatible with almost all Micro-Computers, including IBM, Apple, TRS-80, Vector Graphic, NorthStar, Altos, 
Xerox, Heath, Zenith, NEC, DEC, etc., with RS · 232 serial, Hardware Handshaking, or Centronics compatible parallel interface. 
The manufacturer reserves the right to change the product specification. 

. . .  And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
e i t h e r/ o r  in a ny c o m b i n a t i o n ,  
(S·S,S-P,P-S,P-P). The "ANGEL" i s  com
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 
The "ANGEL" has a full one year timited wananty. 
THE "ANGEL" WILL NEVER KEEP YOO 
WAITING! 

... -
. 

_- - - - - - - - 1 •• : ·� �.:.� 
HEX DUMP 

The chart shown here illustrates the features 
of the "ANGEL" compared to other buffer 
devices.  When compa red with the 
"ANGEL", the others just don't measure up. 
Sorry guys. 

MICRO- MICRO- soo ... , 
Feature ANGEL "'""' 5POOUR fAZER ••  SPOOLI64" 1H-UNE SERIAL• •  
Price 295.00 330.00 3 1 9.00 349.00 603.00 

w/o serial 
Memory Size 64K 64K 64K 64K 62K 
Max aud Kate ' "-2K I I 
Serial-Parallel es No 
Para el-!:ierial es No 
Parallel-Parallel es es 
Serial-Serial es es No es es 
Copy es es No es No 
ReseVCiear ., es No es es 
Pause/Hold es No No es No 
Page Skip es No No No No 
Page Reprint es No No No No 
Continuous Copy es ? No ? No 
Se -Diagnostics es ? ? ? ? 
Hex·Dump es No No No No 

Can only be conhgurated for one of the lour Modes. 
• • tnformation based on available specifications from 
manufacturer's advertisement as of December, 1 982 

Micro-Fazer TM of Quadram Corp. 
Soopt!r Spooler TM of Compulink Corp. 

, - - - - - - - - - - - -TO ORDER: 
I CALL TOLL FREE 1 -800-323-3304 
I OR SEND CHECK OR MONEY 
I ORDER TO LIGO RESEARCH 
I Please rush me ( ) "ANGEL(S)" @ 

$295.00 each I 
I Sub total 
1 1\51�8-'s Add 6 %  U.S. sales tax 

--,--.,--::-,----\ Delivery charge $4.00 

I TOTAL 
I Charge my ( ) VISA ( ) MASTERCARD 
I MY ACCT. # IS _______ _ 

Llgo Research, Inc. • 396 E. ! 59th St. • Harvey, IL 60426 • 1 - 3 1 2- 3 3 1 -8797 • In Canada 1 -4 1 6-859-0370 \ EXPIRATION DAT.__ ________ _ 
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PO I N T 
highlighting is also used on the left 
bird to add a little diversity. The line 
textures are demonstrated in creating 
the rain (lines 171-203) .  

7 6 5 4 3 2 I 0 
l xl oi i ioloi i i olo l  

I X I II . . 

I I 

PO I N T  S E T  ( A B S OL U T E ) 

7 6 5 4 3 2 1 0  
l xloi i i oloi i i i i ol 

I X II I I I I I 
� 

y 

P O I N T  D R AW ( ABS OLUTE ) 

7 6 5 4 3 2 1 0  
l xloi i ioloi i ioi i i 

I I 

P O I N T  SET ( RE LA T I V E  l 

7 6 5 4 3 2 1 0 
l xloi i i oloii i i i i i  

I I 

POI N T  DRAW ( R E L AT I V E  l 

Outlined Drawings 
The majority of drawings are 

created using the basic primitives 
Point, Line, Arc, Rectangle, and 
Polygon .  All these primitives are sup
ported in NAPLPS with each one 
having several forms. 

Points 

Figure 9: The Point instructions in NAPLPS. Point Set merely moves the "drawing 
point" to the desired position .  Point Draw actually draws a point at that position .  Coor
dinates can be either absolute (x,y) or relative (dx,dy) . The first bit of each coordinate is 
a sign bit. The remaining bits are encoded as fixed-point binary numbers, with the 
"binary point" assumed to be just to the right of the sign bit. 

Points can be drawn on the unit 
screen in a variety of ways. As shown 
in figure 9, four Point POls are pro
vided. Two of these commands are 
used to actually draw points (Point 
Draw), while the other two merely 
position the drawing point prior to 
drawing text or graphics (Point Set) .  
The coordinates for both Point Draw 
and Point Set can be expressed in 
either absolute or relative terms. 

At this point (no pun intended) ,  it 
is probably useful to distinguish be
tween the drawing point and the cur
sor. The drawing point is the imagi
nary pen point or brush tip that is 
used to draw graphics on the screen. 
The cursor is the typical block or 
underscore that marks the position 
where the next text entry will be 
made. The drawing point and cursor 
usually "track" each other, but this is 
not required. In other words, the cur-

mal solid line. A variety of area tex
tures can be selected so that large ob
jects can have recognizable interiors. 
The area textures can be chosen from 
a "stock" set of patterns or "program
mable" patterns can be used . 

A "cartoon-like" highlighting 
feature is included. When enabled, 
filled areas are highlighted (usually in 

black) to accent the edges. This is 
especially useful in low-resolution 
video-display systems that have trou
ble making rapid color changes . 

The Texture POI is used several 
times in the example frame (lines 8, 
34, 98, 178, 188, and 194) .  The 
highlighting is turned off for the grass 
and o n  for the house . The 

Johnny's Function Kevs can't Read 
Or write.  O r  move a parag rap h .  J o h n ny i s  not a prog ram mer, so his fu nct ion keys are nonfu nct ional . 

17 4 March 1983 © BYTE Publications Inc 

For Johnny, and everyone e lse who wants the convenience of 
function keys, help is here.  Keychanger™ replaces 
cumbersome m u lt i -stroke control characters with ind ividual 
function keys, thus saving keystrokes and t ime.  No more 
"control P-S" -- s i mply press the assigned function key. You 
may choose from four ready-made sets of functions, or create 
custom function keys with the aid of on-screen gu idance. You 
can change instantly from one set of functions to another. 

Keychanger™ is  CP/M com pat ible and presently supports 
Wordstar® , d Base I I™, and BASIC (other selected programs 
are com ing soon). To start your function keys working,  send 
$29.95 to Computer Publishing Co., 1 945 N. F ine #101 , 
Fresno, CA 93727. For VISA/Mastercard orders,  cal l 209-453-
0777. Words tar is a registered trademark of MicroPro; dBase II is a trademark of Ashton-Tate. 

Suppl ied in many popular d iskette formats. Compatible with virtual ly a l l  
termi na ls  having function keys. Cal iforn ia  res idents add sales tax. 

Circle 11 on Inquiry card. 
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TDK Floppy Disks. 
Invaluable security for irreplaceable information. 

©1982 TDK Electronics Corp. 

Circle 417 on Inquiry card. 

l -n 
� -

Today, more and more companies are relying on convenient floppy disks to record, 
store and safeguard information. Irreplaceable information which is vital to their business 
interests. It is precisely the value placed on this information that makes the floppy disk an 
invaluable tool for storage and security. And this is where TDK floppy disks become invalu
able to you. TDK floppy disks are guaranteed 1 00% error-free at the time of manufacture 
and certified for double-density encoding. Furthermore, each track of every TDK floppy 

!� i:2 ; �-------------! c:J. 
iJj ;K 

disk is tested to exceed industry standards . . .  including 
those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
insert a qual ity TDK floppy disk into your computer system, 
you're guaranteed highly reliable, ultra smooth perform
ance. This is due to TDK's proprietary disk-burnishing tech
nique that provides optimum head-to-disk contact. 

@TDK. 

TDK floppy disks are available in 51/4 and 8-inch sizes i n  
the most popular formats. Each disk comes in its own pro
tective Tyvek-type envelope. For a copy of our brochure, 
"Some Straight Talk About Floppy Disks," write to: TDK Elec
tronics-Corp., Computer Products Marketing Dept., 12 Harbor 
Park Drive, Port Washington, NY 1 1 050, or cal l 516-625-01 00. 

@TDK® 
The heart of your system. 
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7 6 5 4 3 2 1 0 
l xlol 1 lol 1 lololo l  

I X I I I 0 I I I 

L I N E  ( A B SO L U T E  l 

7 6 5 4 3 2 1 0  

l xloll lol l loll lo l  

I X I l l  0 I 

J I 

I I 

I I 

! I 

S E T  6 Ll NE I A B S O L U T E  l 

L I N E 

7 6 5 4 3 2 1 0 
lx lo l l l oiJiololl l 

I I 

d X d y 

L I N E  ! R E LATI VE l 

7 6 5 4 3 2 1 0 

I X I 0 II I 0 II I 0 II II I 
lx 11 10. I I 

I X 1 1 I I I 

I X 11 I I I 

I X II I± I I I 
d x  d y  

SET 6 L I N E  I R E L A T I V E  l 

Figure 10: The Line instructions. The Set & Line instructions move the drawing point to 
a new position and draw a line from that position .  The Line instructions draw a line 
from the present drawing point. 

sor can be positioned on the screen 
and the drawing point can be moved 
independently. 

The example frame uses the "Set" 
forms of the Point POls, but not the 
"Draw" forms. Line 36 is an example 
of a Set Point Absolute op code. This 
op code is used to position the draw
ing point to a specific place on the 
screen regardless of where the draw
ing point is currently located . This is 
in preparation for drawing the house. 

Line 44 is an example of a Set Point 
Relative op code. This op code is 
followed by a (dx,dy) operand that 
specifies a distance to move from the 
current position. This move is made 
in. preparation for drawing the roof. 
Note that the relative form of the op 
code is useful because the roof should 
always be "tied" to the house. If a 
specific (absolute) screen coordinate 
had been specified, the roof would be 
fixed at a certain location. In this ex
ample, if the initial coordinate (lines 
37-39) is changed, the roof will move 
with the house. 

----------------------------------------------------------, Lines 

Pi0iitii1t! 
Without SAFEWARE;" you could be uninsured. For as little as $35 a year, SAFEWARE provides complete protection for all 
hardware, media and purchased software. Both business and 
home application. Call toll free today for more information or 
immediate protection. Columbia National General Agency, 88 E. 
Broad, Columbus, Ohio 43215. (In Ohio call l-800-848-2112} 
1-NJ,,��-11'1 
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Lines are used in almost every 
graphics display. Four forms of the 
Line POI are provided, as shown in 
figure 10 . The major difference in the 
four op codes is that two of them 
draw a line from the present drawing 
point and the other two draw from a 
new set point.  Also, two of the op 
codes involve relative positions and 
two involve absolute positions. 

Lines are used to create the rain in 
the example frame. The relative form 
of the Line POls is used in lines 180, 
190, and 200. As mentioned, the lines 
are drawn using the current texture 
setting. 

Arcs 
The Arc POls are extremely power

ful, but may be confusing to the 
casual observer . Most people can 
eventually be convinced that only 
one circular arc can be drawn 
through three points if two of the 
points are known to form the end
points . In NAPLPS the three points 
on the arc are specified rather than 
the center and radius. The three 
points are specified just like other 
points in the unit screen .  

text continued o n  page 180 



Mr. Dow and Mr. jones 
introduce Dow ones SoftwareTM 

Jones: "Mr. Dow, look what they're selling in that new store 
down the street: Dow Jones Software. You haven't gotten 
us into ladies' fashions, have you?" 

Dow: "No, Mr. Jones. That's a computer store, and our software 
products allow investors and business professionals to use 
a personal computer like this one here to easily manage 
financial information." 

Jones: "Just what can our software do?" 

Dow: "In a nutshell, Jones, with a personal computer, a tele
phone, a modem and Dow Jones Software, you can easily 
perform complex analyses on the information available 
from our information service, Dow Jones News/Retrieval®." 

Jones: "You mean all those calculations I've been doing by hand 
I could do in a fraction of the time with this software? 
That's great !" 

Dow: " It is ,  Mr. Jones. Just l ike The Wall Street Journal, 

Dow Jones Software is a resource you can bank on!" 

Available nationwide from these ime computer dealers .  • • 

ALASKA 

ANCHORAGE 
Abacus North 
511  West 4th Ave. 
(907) 276-7443 
Rainbow Technics 
4301 North Star 
(907) 278·3923 
The Software Store 
4600 Business Park Blvd. 
(907) 694-3044 

ARIZONA 

PHOENIX 
Computerland of Phoenix 
3152 E. Camelback Road 
(602) 956·5727 

CALIFORNIA 

ANAHEIM 
Powers Computer Center 
1295 N.  Euclid St. 
(714) 778-6021 
ARCADIA 
Love Computers 
7 East Foothi l l  
(213) 447-0721 

BAKERSFIELD 
Computer Basics 
5600 California Ave. 
(805) 834-561 1 

BREA CAMARILLO HUNTINGTON BEACH LA MESA 
Computer City Crawford Data Systems Gateway Computer Center Computerland 
2700 E. Imperial Highway 350 N. Lantana Ave .. #561 15201 Springdale 7200 Parkway Drive 
(714) 996·0800 (805) 484·4159 (714) 895·3931 (619) 464-5656 
Computique COSTA MESA The Software Store LAWNDALE 
1 080 E. Imperial H ighway Computer City 16562 Gothard St. Computer Stop 
(714) 990-6600 3941 S. Bristol (714) 842-0460 1681 1 Hawthorne Blvd. 
EL TORO (714) 549·7749 Sun Computers (213) 371·4010 

Wabash Apple Computer Platt Music/May Company 17671 Beach Blvd. Computique 
Suite C & D 3333 S. Bristol (714) 848-5574 

161 1 Hawthorne Blvd. 
23720 El Toro Road (714) 546·9321 I RVINE (213) 370-5795 
(714) 768·3236 FAIRFIELD Learning Shack LONG BEACH 
ENCINO Mark Anthony Computer 17981-J Sky Park Circle 

A·Vidd Electronics 
The Software Source 1972 1 N .  Texas (714) 966-6631 

221 0  Bel l f lower Blvd. 
17905 Ventura Boulevard (707) 426·4600 V.I.P. (213) 598-0444 
(213) 705-4445 1 4775 Jeffrey Road. J 

(714) 752-6341 cominued on next page 

Dow }ONES SOFTWARE"' 
. . .  Bank an it. 



DoW JONES SOFTWARE DOW JONES SOFTWARE DoW JONES SOFTWARE 
LOS ALAMITOS Quest Computer Store Memory Lane Computers MARYLAND WEST BLOOMFIELD 
Amis Desktop Computers 710 Montgomery Street 841 Bishop St. BETHESDA Retail Co'Tlputer Center 
10512 Los Vaqueros Circle (415) 982-3753 (808) 526-3232 

Bethesda Computers 4381 Orchard Lake Rd. 
(714) 952·4122 Software Center IDAHO 8020 Norlolk Avenue (313) 855·4220 . 

LOS ANGELES 4720 Geary Blvd. 
LEWISTON (301) 657-1992 MINN ESOTA 

Compusystems (Downtown) (415) 751 ·2231 
CUMBERLAND 

1050 West 6th Street SAN JOSE B & I Computer System BLOOMINGTON 

(213) 975-1220 ,
.
824-B Main Street Miller & Miller The Software Gentry Businessland, Inc. (208) 7 46·5980 49 North Centre Street Southtown Center Computerland 3610 Stevens Creek Blvd. (30 1 )  777-1000 

1 0600 W. Pica Blvd. (408) 554-9292 Team Electronics Penn Ave. South 1-494 

(213) 559-3353 TARZANA 1920 . 19th Avenue EASTON (612)881-4514 
(208) 7 46-0086 The Computer Shop BURNSVILLE 

Computlque Computique 
ILLINOIS 

10 West Dover Street Computer Professionals 1 1 986 Wilshire Blvd. 1 8665 Ventura Blvd. (301) 995-1816 
(213) 820-0423 (213) 705-7507 14322 Burnhaven Drive 

AURORA LAUREL (612) 435-8060 
Computique VENTURA Farnsworth Computer Center The Communications Center 
3285 Wilshire Blvd. Computerland 1891 N. Farnsworth Avenue 9624 Ft. Meade Road MISSISSIPPI 
(213) 385-7777 3875 Telegraph ,  Suite E (312) 851 -3888 (301) 953-9535 JACKSON 
Computlque (805) 656· 771 1  BUFFALO GROVE SALISBURY Programs Unlimited 
435 West 7th Street WEST LOS ANGELES Compushop The Computer Shop 4030 Metro Drive 
(213) 629-0121  The Software Spot 1363 W. Dundee Road 1 1 2  West Market Street (601 )  969-6705 
LOS GATOS 1977 Santa Monica Blvd. (312) 577-0600 (301) 543-8200 MISSOURI 
Idea Computer (213) 477-7561 CHICAGO 

MASSACH USETIS 301 N. Santa Cruz Ave. WOODLAND H I LLS Chicago Computer Company 
KANSAS CITY 

(408) 354-1210  Software Etc. 222 West Adams, Suite 245 BURLINGTON Computer ASP, Inc. 

MODESTO 19973 Ventura Blvd. (312) 372-7360 Computer City 7 1 1 5  N.W. Barry Road 

Computerware (213) 702-8918 Compushop Vinebrook Plaza (816) 741·8013 

1031 15th Street COLORADO 180 N. Wacker (617) 273-3146 ST. CHARLES 

(209) 578-9739 (312) 726-7190 CAMBRIDGE United Computer Center 

OAKLAND AURORA 
Computers Plus Harvest Computers 4033 S. Cloverleal 

Soltwaire Centre lnt'l. Compushop 5050 N. Cumberland Ave. 1 1 8A Magazine Street (314) 928·1 266 

5269 Broadway 3102 S. Parker Road (312) 452-0066 (617) 547-3289 ST. LOUIS 

(415) 428-9333 (303) 337-5885 
Systems Source Tech Computer Store Computer Station 

ORANGE Micro Computer Center 131 W. Madison 199 Alewife Brook Parkway 1 1 610  Page Service Drive 

Computer City 
Suite F, 2680 S. Havana (312) 726-7879 (617) 497 ·0395 (314) 432-7019 

1904 Tustin Ave. 
(303) 751 -081 1 

DEERFIELD CHARLESTOWN Forsythe Computers 
(714) 974-3082 BOULDER 

Video Etc. Computer City 1 1445 Olive Street 

PALO ALTO Computer Connection 465 Lake Cook Road 420 Rutherford Avenue (314) 567-0450 

Mission Computers 
Suite 1 0 1 , 1600 38th Street (312) 498·9669 (617) 242-3350 NEBRASKA (303) 449-8282 

550 University Ave. EVANSTON DANVERS LINCOLN 
(415) 326-9689 DENVER 

Nabih's Computer City 
Softwalre Centre lnt't. C W Electronics 515 Davis St. 151 Endicott Street 

Micro Technologies 

800 Lincoln Street 8200 N. 66th St. 
477 University Avenue (312) 869-6140 (617) 774-71 1 8  (402) 488·4543 
(415) 327·0520 (303) 832-1 1 1 1  

LAKE FOREST NEEDHAM 
ldex Micro Systems OMAHA 

PASADENA 
999 18th Street, Suite 225 Lake Shore Computers New England Electronics (NEECO) Software Source 

Computlque (303) 293-2299 1000 N. Western Avenue 679 Highland Ave. 8610 Cass Street 
260 S. Lake Ave. (312) 234·1 002 (617) 449-1760 (402) 397-4958 
(213) 795-3007 ENGLEWOOD 

MIDLOTHIAN WATERTOWN 
The Softwaire Centre Computers Etc., Inc. 

Compushop Micro Source Financial NEVADA 

548 S. Lake Avenue 8923 E. Union Ave. 14403 S. Cicero Ave. 23 Elm Street LAS VEGAS 
(213) 793-4443 (303) 779-5256 (312) 396·1020 (617) 924-5500 Century 23 
RIVERSIDE FT. COLLINS 

NILES WORCHESTER 4530 Meadows Lane, #C1 
Computer Kingdom Rocky Mountain Computers Computerland Computer City (702) 870-1534 

2601 S. Lemay, #24 5225 Canyon Crest Dr., #30 
(303) 223·4000 

951 1 N. Milwaukee Avenue 16 Front St Home Computers 
(714) 787- 1 1 42 (312) 967-1714 (617) 755-5464 1775 E. Tropicana 
ROCKLIN CONN ECTICUT NORTHBROOK MICH IGAN 

(702) 798·1 022 

Audio Video Computer Center WETHERSFIELD Northbrook Computers RENO 
31 1 1  Sunset Blvd. Computer Resources, Inc. 4 1 1 3  Dundee Road ANN ARBOR A+ Computers/Byte Shop of Reno 
(916) 988·6024 683 Silas Deane Highway (312) 480-9190 Complete Computer Center 4804 Kietzke Lane 
SACRAMENTO (203) 563·9000 413  East Huron (702) 826-8080 

OAKBROOK TERRACE (313) 994-6344 
Capitol Computer System 

WESTPORT Oakbrook Computer NEW HAMPSHIRE 
1771 Tribute Road BIRMINGHAM 
(916) 483-7298 Computerworks 17 West 426 · 22nd Street HANOVER 

(312)941 -9005 SIMTEC 

SANTA ANA 
1439 Post Road East 41 1 4 W. Maple Chips Micro Center 
Liberty Plaza ORLAND PARK 3 South Street 

Computlque (203) 255-9096 Micro Age Computer Store 
(313) 855·3990 

(603) 643·541 3  
321 1 South Harbor Blvd. 8752 W. 1 59th St. FARMINGTON H I LLS 

NASHUA 
(714) 549-7373 DISTRICT OF COLUMBIA (312) 349-8080 Computer Connection 

Computer Mart of New Hampshire 
Softwalre Centre lnt'l. WASHINGTON, D.C. Video Etc. 38437 G rand River 

170 Main Street 
3821 S. Bristol The Computer Store 9107 W. 151st Street (313) 477-4470 

(603) 883-2386 
(714) 641-0332 1990 K Street (312) 460-8980 GRAND BLANC 

SALEM 
SANTA BARBARA (202) 466-3367 PEORIA Computer Contact 

Computertown 
Computer Plaza FLORIDA Wailace Micro Mart 3017 E. Hi l l  Road 
3313A State Street 2619 N. Un iversity (313) 694-37 40 304 South Broadway 

(805) 687-9391 FT. LAUDERDALE (309) 685· 7876 GROSS POINTE 
(603) 893-8812 

SANTA MONICA The Computer Works 
VILLA PARK Computerland NEW JERSEY 

The Computer Store 
6221 N. Federal Highway 

Farnsworth Computer Center 22000 Greater Mack Ave. PRINCETON (305) 491 -8600 (313) 772-6540 820 Broadway 
NORTH PALM BEACH 383 E. North Avenue Clancy Paul 

(213) 451-0713 (312) 833· 7100 KALAMAZOO Princeton Shopping Center 
SAN DIEGO Computer Center of the 

I N DIANA Computer Room N. Harrison St. 
Computer City 

Palm Beaches 455 W. Michigan Ave. (609( 683·0060 751 Northlake Blvd. 
4603 Mission Bay Drive (305) 848-3801 

IN DIANAPOLIS (616) 343-4634 STANHOPE 
(619) 270-3100 Microage Computer Store LIVONIA ComPuter Universe 
The Computer Merchant GEORGIA 8615 Al l  isonvil le Road Computer Horizons 23 Route 206 
5107 EICajohn Blvd. ATLANTA (317) 849-5161 37099 Six Mi le Road (201) 347·7892 
(619) 583-3963 Compushop of Georgia LOUISIANA (313) 464-6502 

NEW YORK 
Softwalre Centre lnt'l The Prado 

BATON ROUGE 
SAGINAW 

4170 Convoy St. 5600 Roswell Road The Computer Mart JERICHO 
(619)576-1424 (404) 252-961 1 The Computer Place 3580 Bay Road Programs Unlimited 
Software Only Computer Center, Inc. 5500 Florida Blvd. (517) 790-1360 1 25 S. Service Road 
8199 Clairemont Mesa Blvd. 3623 Interstate 85 North (504) 926·4630 

SOUTHFIELD (51 6) 997-8668 
(619) 569-1666 (404) 457-8465 SHREVEPORT Spectrum Computers NEW HYDE PARK 
Wabash Apple HAWAII 

Micro Business Systems 2661 8  Southfield Road Berliner Computer Center 
4636 Convoy Street 3823 Gi lbert (313) 559·5252 102 Jericho Turnpike 
(619) 576-1604 HILO (318) 226-8848 

TROY (516) 775·4700 

SAN FRANCISCO The Computer Store MAINE Computer Mart NEW YORK 
Apex Information Systems, Inc. 

291 Keawe Street 
1824 W. Maple Road Computer Factory, Inc. 

(808) 969·1 166 AUBURN 
#1A Russian Hill Place 

HONOLULU Software Centers (313) 649-091 0  485 Lexington Avenue 
(415) 885-1633 95 Spring Street Rainbow Computer (212) 687-5000 

Computer Connection Computer Market of Hawaii (207) 784-4330 819 East Big Beaver Road Date! Systems Corp. 
214 California Street 578 Ala Moan a Blvd. (313) 528-3535 1 21 1  Avenue of the Americas 
(415) 781 ·0200 (808) 521-7312 (21 2) 921 -0 1 1 0  



Future Data 
95 Trinity Place 
(212) 732-3905 
Macy's Department Store 
Herald Square 
(212) 560-4491 
McGraw Hill Bookstore 
1221 Avenue of the Americas 
(212) 997-4100 
Representative Systems 
718 Broadway 
(212) 477-3061 
SYRACUSE 
Omnlfax Computer Stores 
3216 Eric Blvd. East 
(315) 446-1284 

YONKERS 
Investment Software Concepts 
295 Jessamine Avenue 
(914) 476-1280 

NORTI-1 CAROLINA 

GREENSBORO 
Byte Shop of Greensboro 
218 N. Elm Street 
(919) 275-2983 

RALEIGH 
Computer Solutions 
2840 S. Wi lmington St. 
(919) 755-1779 
WINSTON-SALEM 
Computer South 
8013 Silas Creek 
(919) 748·8001 

OHIO 

BAY VILtAGE 
Northcoast Computer 
640 Dover Center Rd. 
(216) 835·4345 
CANTON 
Computerland 
4106 Belden Village St., N.W. 
(216) 493-7786 

CINCINNATI 
Abacus Computer Store 
225 E. Sixth Street 
(513) 421·5900 
The Future Now 
7336 Kenwood Road 
(513) 791 -4700 

CLEVELAND 
Computerland 
2070 E. 9th St. 
(21 6) 62 1 -7262 

COLUMBUS 
ADS Systems 
642 W. Broad St. 
(614) 224-8823 
Mlcroage Computer Store 
2591 Hamilton Road 
(614) 868-1550 
Micro Electronics, Inc. 
Lane Ave. Shopping Center 
1555 W. Lane Avenue 
(61 4) 481 -8041 
GRANVILLE 
Strictly Software 
1670 Columbus Road 
(614) 587-2938 
MAYFIELD HEIGHTS 
Computerland 
1 300 Sam Center Road 
(21 6) 461 -1 200 

MENTOR TIGARD HOUSTON 
Cleveland Computer Co. Computerland Compushop 
7673 Mentor Avenue 12020 S.W. Main Street 815 Milam 
(216) 946·1722 (503) 620-61 70 (713) 227-1523 
NORTH OLMSTEAD PENNSYLVANIA Computercralt, Inc. 
Computerland 5050 FM 1960 West 
4579 Great Northern Blvd. ALTOONA (713) 583·2032 
(216) 777-1433 Mace Electronics Computercraft,lnc. 
TOLEDO 3225 Pleasant Valley Blvd. 10165 Katy Freeway 
Abacus I I  Micro Computers 

(814) 942-5031 (713) 827-1744 

1417  Bernath Parkway DOYLESTOWN Computercraft, Inc. 
(419) 865·1009 Solution Computer Center 2709 Chimney Road 
Abacus I I  Micro Computers 33 North Main Street (713) 840-9762 
4751 Monroe Street (21 5) 345-44 1 1  Computercraft, Inc. 
(419) 471 -0082 ERIE 3233 Fondren 
The High Tech Systems Mace Electronics (71 3) 977-0664 

4543 Monroe St. 2631 W. Eighth Street Computercraft, Inc. 
(419)472·1 1 7U (814) 838-351 1  1958 West Gray 
YOUNGSTOWN GREENSBURG (71 3) 522·3130 

Computerland Chariot Computers Computercraft, Inc. 
813 Boardman Poland Rd. 245 S. Main St. 2200 Southwest Freeway 
(216) 758-7569 (412) 838·9560 Suite 150 

PITTSBURGH (713) 527-8088 
OKLAHOMA 

Business Equipment Sales Computercraft Software Store 
OKLAHOMA CITY 5284 Steubenville Pike 2723 Chimney Rock 
Computer Connections (412) 923-2533 (713) 552-0880 
1 2314 N. May Avenue Computer Workshop Computercralt Software Store 
(405) 755-9220 3848 Wi l l iam Penn Highway 2200 Southwest Freeway 
TULSA (412) 823-6722 (713) 521 ·3050 
Computer Connections Pittsburgh Computer Store Computer Galleries 
81 25A East 5 1 st St. 612 Smithfield Street 2493 S. Braeswood 
(51st & Memorial) (412) 391·8050 (713) 661 ·0055 
(918) 663·6342 

The Computer House Computer Galleries 
OREGON 1000 Greentree Road 1 1 538 Northwest Freeway 

BEAVERTON 
(412) 921 -1 333 (713) 956-0900 

Byte Shop TEXAS Computronlx 

3482 S.W. Cedar H i l l s  Blvd. ARLINGTON 
1536 Willowbrook Mall 
(713) 890-5832 (503) 644·2686 

Computer Port 
EUGENE 2142 N. Collins 

Computer General Store "' 

Computer Solutions, Inc. (817) 469·1502 
5085 Weslheimer 
Galleria I I  #3590 

1 75 Silver Lane BELLAIRE (713) 627-0455 (503) 689-9677 
Compushop 

GRANTS PASS SIMTEC 
531 5  Bisson net 1990 E. Post Oak Blvd. 

Team Electronics (71 3) 661 ·2008 (713) 850-9797 
530 N.E. "E" Street DALLAS Software Center of Houston (503) 4 79-8723 

COMPCO 2200 Southwest Freeway 
PENDLETON Suite 108 (713) 521 ·3050 
F & H Sound 5519 Arapaho Road IRVING 
338 South Main (214) 386-6578 

Compushop (503) 276-3772 Computer Wares Las Colin as Towers IV 
PORTLAND . Suite 106 125 Carpenter Freeway 
American Datastar Systems 12300 Inwood (214) 556·2166 
430 N.E. Glisan (214) 960·0800 Computer Wares 
(503) 238-4605 SIMTEC 2209 Story Road 
Byte Shop 12801 Midway (214) 258·0080 
625 S.W. 10th Avenue (214) 484·331 1 

NORTH RICHLAND H ILLS 
(503) 223-3496 EL PASO Compushop 
Computerland RTR Software 8214 Bedford-Euless Road 
327 S.W. Morrison 444 Executive Center Blvd. (214) 498·8106 
(503) 295·1928 (915) 544-4397 

PLANO 
Stereo Distributors, Inc. FORT WORTH Compushop 
955 N.E. Union Ave. Compushop 3100 Independence Parkway 
!503) 232-m15 6353 Camp Bowie Blvd. (214) 867-4595 
SALEM Ridglea Plaza 

Computer Wares 
Computerland (817) 738-4442 

1915 Central Expressway 
980 Lancaster Drive, N.E. Computer Co-op Suite 1 30 
(503) 371 -7070 3465 Bluebonnet Circle (214) 422-5584 
Computer Specialties, Inc. (817) 926· 7331 SAN ANTONIO 
3390 S. Commercial Computer Wares Computer Shop 
(503) 399·0534 4670 S. Hulen 5011 Walzem Road 
Team �lectronics (817) 346-0446 (512) 657-7034 
395 Liberty N.E.  
(503) 371 -7406 

Dow jones Dow jones Dow jones Market AnalyzerTM Market Microscopel" Market ManagerT11 
A technical analysis product 
that allows private and profes· 
sional investors to automatically 
collect , store and update histor· 
ical and daily market quotes, and 
to construct technical analysis 
charts at the touch of a key. 

A fundamental analysis 
product that allows professional 
money managers to choose and 
follow indicators for extensive 
lists of stocks and industry 
groups, :md to sort, rank, screen 
and set critical points for buying 
and selling. 

A portfolio management 
product for private or profes· 
sional investors who desire 
immediate access to pricing and 
fmancial information, and who 
need an accounting and control 
sysu:�.

for their portfolios of 
securn1es. 

VICTORIA 
Computer Command Corp. 
708 E. Goodwin 
(512) 573-4305 

UTAH 

SALT LAKE CITY 
Mnemonics 
141 East 200South 

(801) 521·2168 

Personal Business Computers 
1879 S. Main Street 
(801 )  486-4839 

VIRGINIA 

ALEXANDRIA 
Computers Plus 
6 1 20 Franconia Road 
(703) 922· 7850 

Universal Computers 
1 71 0  Fern Street 
(703) 379-0367 
RESTON 
Universal Computers 
2355-G Hunters Woods Plaza 
(703) 620·6160 

WASHINGTON 

BELLEVUE 
Bixby's Sight & Sound Center 
1 1 9 1 9  N.E. 8th 
(206) 454-5770 
Online Computer Centers 
1 37 1 0  N.E. 20th Street 
(206) 644-2080 
Swan Computer Store 
1034 1 1 6th Ave., N.E.  
(206) 454·6272 
ELLENSBURG 
Computer Crall 
1 1 5 East 8th St. 
(509) 925·3755 
LACEY 
Stolz's Computers 
4 1 06 Pacilic Avenue, S.E. 
(206) 459·9595 
SEATTLE 
Compu Lab 
735 N.  Northlake Way 
(206) 633·5020 

Computer Shop Business Center 
1 1 057 8th Ave., N.E.  
(206) 367-4747 
SPOKANE 
Bits-Bytes-Nibbles, Inc. 
209 Northtown Shopping Center 
(509) 487-1601 
Microspace 
S. 1 1 4 Madison 
(509) 624-3344 

WISCONSIN 

MILWAUKEE 
North Shore Computers 
5261 N.  Port Washington Rd. 
(414) 963·9700 

WAUSAU 
Oryx Software 
205 Scott St. 
(715) 848-2322 

INTERNATIONAL 

SWITZERLAND 
Dynatech Prodata 
lndustriestrasse 30 
CH-8302 Kloten 

Dow Jones Connector'" 
A data retrieval product 
for the business or professional 
person who wams instant elec· 
tronic access to news, facts and 
vital data at the home or office, 
via personal computer, simple 
terminal, communicating word 
processor or teletypewriter. 

Dow }ONES SOFTWARE" 
. . .  Bank on it. 
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Figure 11 :  The Arc instructions. 
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Figure 12: A diagram showing how the cloud in figure 1 was constructed from four filled 
arcs and a filled polygon. 
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Four forms of the Arc POls are in
cluded in NAPLPS, as shown in 
figure 11.  Two of the forms allow 
arcs to be filled so that solid areas 
with curved edges can be created. 

Arcs are used in the example frame 
to create the birds and the cloud. As 
shown in figure 12, the cloud is made 
up of four arcs and a polygon. The 
area between each arc and a line (or 
chord) connecting the endpoints of 
the arc is filled by the Arc (Filled) 
command. The Polygon (Filled) com
mand fills the middle area. 

Circles are a subset of the more 
general arc. If only two points are 
specified (instead of three), those 
points are assumed to form endpoints 
of a diameter of a circle. Circles can 
also be encoded using three points in 
the normal arc format, but the start
ing and ending points must be equal 
for a circle to be drawn. 

A "hook" has been provided in 
NAPLPS so that it might eventually 
support complex curves or splines . 
These curves cannot be described by 
using simple arcs of circles. But if 
more than three points are specified 
for an arc, it should be possible to 
draw a smooth curve connecting the 
points . Until algorithms are devel
oped that can efficiently draw a 
spline, lines can be used to connect 
the points. 

Rectangles 
Both filled and outlined rectangles 

are supported by NAPLPS . The four 
forms of the Rectangle POI are shown 
in figure 13. Rectangles are described 
by specifying the opposite corner in 
terms of relative (dx,dy) coordinates. 
Negative values for dx or dy can be 
used to produce rectangles in various 
directions from the current drawing 
point. 

One difference that should be 
noted with Rectangles is the final 
destination of the drawing point. 
Most drawing commands cause the 
drawing point to be left at the last 
point involved in the figure. In the 
case of the Rectangle, only the x coor
dinate is modified so that the drawing 
point moves horizontally . This 
allows for histograms or bar charts to 
be generated in an efficient manner. 

A Rectangle is used to generate the 
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Plug 3,000 new apRlications into your Apple: . 
THE CP/M CardrM plugs CP/M PlusrM into your Apple. 300% faster than your Apple system! The CP/M Card is the 

The CP/M Card gives you the option of running your Apple II only Apple II performance package that offers the speed and 
with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 

with CP/M®-compatible software. You plug in the CP/M A plug about quality. 
Card. Then choose CP/M or your standard Apple software The CP/M Card was designed and built by Digital Research, 

at your option. the creators of CP/M, and Advanced Logic Systems, the most 
Plug into a big, new world of software. respected manufacturer of Apple performance products. So 

The CP/M Card gives you instant access to the world's largest you know the CP/M Card is the most perfectly integrated 
selection of microcomputer software - more than 3,000 Apple performance package you can buy. 

CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 
programming utilities. So, you, too can use pro-

§ 
§ provides everything you need - including 64K of 

fessional business programs such as WordStar,® on-board memory, CP/M Plus, CBASIC� 
SuperCalc)" Condor,TM and other high-performance GSXTM-80 and full documentation - for just $399. 

software from Day One. Yet, you still have access Now available through the CP/M library. 
to your present library of Apple software. � See your local microcomputer dealer today. Or 

Plug into incredible performance. contact Advanced Logic Systems, 1195 East 
Together, the ultra-fast CP/M Card and Ad d L . S t Arques Ave.,  Sunnyvale, CA 94086 (800) 

CP/M Plus run applications up to vance OQIC YS ems 538 -8177. (In California (408) 730 -0306.) 

The CP/M Card for your Apple II. 
CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-80 is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-80 is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, Inc. ©1982 Digital Research Inc. 

Circle 1 49 on Inquiry card. 
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Figure 13: The Rectangle instructions. Note that only one point is required to define a 
rectangle. 

house in the example frame. The op 
code at line 40 could have been a Set 
Rectangle Filled with the data from 
lines 37-39 moved into the operation. 
This would eliminate the need for the 
Point Set Absolute op code at line 36. 
Both encodings would yield the same 
result. 

Polygons 
The irregular Polygon is a very 

useful feature in NAPLPS .  Many ob
jects can be broken down into 
multisided irregular objects. These 
objects can be encoded using the end
points of the lines forming the sides. 

Four forms of the Polygon op code 
are available, as shown in figure 14. 
The outlined polygons do not offer 
much more than an efficient way to 
send a lot of lines. It should be noted 
that the last line in a polygon is not 
explicitly sent. The polygon is auto
matically "closed" by an edge con
necting the last point sent and the 
starting point.  

The filled polygons offer the ability 
to define an entire object disregarding 



TI's new Compact Cotnpute& It takes over your work, not your desk. 
The ordinary personal computer 

occupies too much of the ordinary desk. 
Now Texas Instruments brings you a 

cordless compact computer that solves the 
same sort of problems as the Apple"' or 
IBM"' personal computer. It has enough 
memory and power for complex problems 
in business and science, yet the whole thing 
is smaller than a magazine page. 

Sophisticated software is available right 
now for finance, statistics, production 
planning, graphics- and spreadsheet and 
word processing are just around the comer. 

For most personal computer tasks, its 
6K RAM and 34K ROM are ample. The 
system is easily, economically expanded. 

The TI Compact Computer 40 has 
peripherals that make it even more useful: 

*Based on published manuf�crurcr's suggested retail price. 

Apple is a registered rrademark of Apple Computer. Inc. IBM is a 
registered trademark of lnrernarional Business Machines Corp. 

a 4-color printer/plotter; an RS-232 interface 
for talking with other computers or running 
a larger printer; and TI Wafertape"" drive 
for program or data storage. TI Solid State 
Software"' cartridges offer you a choice of 
convenient, foolproof programs. 

Its built-in language is TI Enhanced 
BASIC, which allows you to write programs 
in everyday words. The integrated liquid 
crystal display shows 31  characters, which 
can be scrolled to show up to 80 per line. 
It operates on four AA alkaline batteries that 
give up to ZOO hours of service. 

The TI Compact Computer 40 offers 
solutions anywhere you go. Yet it retails for 
less than V3" the price of Apple"' or IBM"' 
personal computers. The TI Compact 
Computer-compact in price and size, but 
not in power. See it soon at your Texas 
Instruments retailer. 

Creating useful products Ji.s 
and services for you. .� 

TEXAS INSTRUMENTS 
Copyright © 1983 Texas lnscrwnems 

C i rcle 425 on inquiry card. 
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Figure 14: The Polygon instructions. Any number of points can be used to define the 
polygon. 

what may be "under" the object . Pic
tures can be built up in the same man
ner that kids create pictures using 
construction paper. 

In the example frame, the largest 
polygon is the grass (lines 10-31) .  
When the house i s  drawn on  top of 
the grass, a piece of the polygon is 
covered. Likewise, when the road is 
drawn (lines 220-2,39), more of the 
grass is covered. If the grass had been 
drawn last, part of the house and the 
entire road would not be seen. 

The polygon that is used to fill the 
center of the cloud (lines 151-160) can 
be derived directly from the arcs that 
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surround it .  As shown in figure 12, 
the (dx,dy) values for the polygon 
end up being the sum of the (dx, dy) 
values for the three points that de
scribe the arc. 

Other POls 
Several other POls are available in 

NAPLPS. Some of them allow com
pressed encoding of high-resolution 
images and detailed line drawings. 
POls are included that allow "logical" 
areas on the screen to be specified for 
user input. Timed waits and blinking 
capabilities are also part of NAPLPS, 
but will not be t;liscussed here. 

SET C O L O R  
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Figure 15: The Set Color instruction . This 
instruction defines the color with which 
all succeeding characters or graphics 
designs will be drawn .  

Color Control 
Color control in NAPLPS ranges 

from primitive, static color defini
tions to exotic color mapping and 
animation. Here I shall describe only 
the primitive color-control capabil
ities of NAPLPS .  

The basic color-control capability 
of NAPLPS allows a color to be ex
pressed as relative amounts of red, 
green, and blue. The "resolution" of 
the color specification can vary just 
as with coordinates (see figure 15) . A 
display device is expected to display 
the "closest" color that is available. 

For simple display devices, 4 to 6 
bits of color specification are usually 
sufficient to select every available col
or (unless color maps are available). 
These color-specification bits · are 
usually encoded in a truncated 
multivalued-operand byte. The first 
color specification in the sample 
frame appears in lines 2 and 3. The 
Set Color POI is an op code and is 
followed by a data byte that specifies 
three units of blue, zero units of red, 
and zero units of green. The resulting 
color of the sky is a "very blue" blue. 

When a color is specified, it be
comes the "current in-use color."  
Anything drawn after the Set Color 
will be drawn in the new color. Note 
that after the sky is created, the green 
grass color is specified in lines 6 and 
7. If this was not there, the grass 
would be drawn in blue and would 
not be visible. 

Changing Character Sets 
If you have been carefully decoding 

the information in listing 1, you have 



Do a ny QUAD fu nct ion  I B M  PC 
expa ns ion  boa rds measu re u p  to MegaPiusM? 

This may � be the only board you need 
to expa nd your I B M  persona l computer. 
We've now added the most wanted feat u r e  
o n  a quad function board: two asynchronous 
ports a long with memory, c lock/calendar. 
and paral lel  pr i nter port. And u n l i k e  most 
big memory boards, you don't have to 
sacrifice m u lt ip le functions to get 
5 1 2k of add-on memory in a single 
slot. 

THE BASICS 
The main board has three fu ncti o ns 
sta ndard: Parity checked a n d  f u l l y  
socketed m e mory up to 256k i n  
64k increments, clock/ca lendar 
with battery back-up, asynchronous 
com m u nication port (RS232C ser
ial)  which can be used as COM 1 or 
COM2. (DCE for a p r i nter, or DTE 
for a mode m). Optional is a 1 00% 
IBM compatible para l lel  printer port, 
and a second async port for a nother $ 50 
each. Also included are: S uperD rive™ disk 
emu lation a n d  S uperSpooler™ printer buf
fer softwa re. 

NO C O R N E R S  CUT 
W e  d i d n 't lower the q u a l ity to g i ve y o u  a l l  
t h i s .  T h e  board is a four layer design with 
solder masking, s i l k  screened locations. 
and gold plated edge connectors. Compo
nents are prem i u m  grade a n d  meet or 
exceed IBM specif ications.  Each board is 
b u rned i n  a n d  tested pr ior to s h ipment. 

C LOCK/CALE N D A R  
& CLIP-ON BATTE R Y  

O u r  clock is powered b y  a s i m p l e  $4 1 i t h i u m  
watch battery ava i lable at y o u r  corner d r u g  
store. It  is cl ipped on,  n o t  soldered l i ke 
some other c lock boards. How useful is a 
battery warranty that req u ires you to send 
your board to the m a n ufact u rer to replace 
it? We send you a d i skette with a prog r a m  
t h a t  sets the t i m e  a n d  d a t e  when y o u  turn 
on your computer. Now your prog rams wil l  
always have the correct t ime a n d  date on 
them without you ever having to t h i n k  
about i t .  (Just which version o f  t h a t  progr a m  
y o u  were w r i t i n g  is the latest one?) 

M EG APAK OF M E M O R Y  
The picture i n  the i n set shows t h e  opt ional  
256k Mega Pak™ board mounted "piggy
back" on the main board. This exp a ndabi l ity 
feature g ives those who need it 5 1 2 k  of 
add-on m e mory i n  a s i n g l e  s lot.  Now you 
can create disk drives in memory up to 

320k, set aside plenty of space for pr int 
spoo l i ng, and sti l l  have plenty of memory 
for your biggest programs. An exclusive 
design a l lows the memory to be split at two 
memory addresses to take f u l l  advantage of 
the memory disk feature of concurrent 
CP/M™. 

FREE SOFTWAR E  
The disk emu lation software creates "disk 
d r ives" i n  memory which access your pro
grams at the speed of RAM memory. The 
print spooler a l lows the memory to accept 
data as fast as the computer can send it a nd 
frees you r  computer for more productive 
work. Some m a n ufacturers sell  hardware 
printer buffers that do only this for h u ndreds 
of dollars.  SuperSpoolerrM el iminates the 
need for these slot robbing products. 

C H EAP SOFTWAR E  TOO 
What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular  
programs you w i l l  want to use your board 
with.  How about the cream of the spread
sheet programs, SUPER CALC, for just $ 1 76. 
Or maybe dBASE I I  by Ashton-Tate for j ust 
$469. 

WHY BUY IT FROM US? 
Because w e  provide t h e  service a n d  support 
most compa nies j ust talk about. We realize 
how i ntegral this board is to the use of your 
computer.  What good is a warranty i f  it 
takes weeks for repairs to be made? We 
offer 48 hour tur naround or a replacement 
board on all  warranty repairs. Do you hear 
a nyone else making this promise? If you 
sti l l  are not convinced, a nd want to compare 
pr ices, remember we don't charge extra for 
credit  cards, shipp i ng,  or COD fees. If you 
sti l l  want to buy elsewhere, ask them if 
they wi l l  face the acid test. 

THE A C I D  TEST 

Qubie say ( Q- B -A ) g i ves you a 30 day 
satisfaction g u a ra ntee on all board pur
chases. If you are not completely satisfied 
we w i l l  ref u n d  the ent ire a mo u nt of you r  
purchase. I f  y o u  ca n g e t  a ny o f  o u r  com
petitors t o  g i ve you the same g u arantee, 
buy a ny other board you t h i n k  compares 
a nd ret u r n  the one you don't l i ke .  We know 
which one you will keep. One year parts 
and l a bor warra nty i n c l u ded. 

TO O R D E R  BY M A I L  S E N D  
-You r  n a m e  a n d  shipping address 
-Memory size, a nd options requested 
-Software a nd cables needed 
-Dayt i m e  phone n u mber 
-Ca l ifornia residents add 6 %  sales tax 
-Company check or credit card nu mber 

with expiration date (personal  checks 
take 1 8  days to c l ea r) 

� -
TO O R D E R  BY PHONE 
I n  C a l i fornia (805) 482-9829 
O u tside Cal ifornia (800) 821 -4479 

PRICES:  64k $359 1 92 k  $499 
1 2 8k $429 256k $569 

5 1 2k $ 968 

( I n c l u des async, m e m ory, clock, Super
DriverM, S u perSpoolerTM) 
O PTIONS:  
Para l le l  Pri nter Port $50 
Second Async Port $50 
MegaPa kTM with 256k of memory $399 
Cable to paral lel  p r i nter $35 
Cable to modem or serial  pr inter $25 
M e mory Diagnostics Prog ram $ 1 0  
S U PE RCALC by SORCIM $ 1 76 
dBASE II by Ashton-Tate $469 
S HI P M E NT 
We pay UPS s u rface charges. UPS 2 day 
a i r  service $5 extra.  Credit card or bank 
check orders shipped next day. 

QUBIE ' 
DISTRIBUTING 

4809 Calle AJto 
Camarillo, CA 93010 

European Jnqulrles: 129 Magdalene Rd. 
London, SWIB 
87o-8899 

Circle 462 on Inquiry card. 



probably come across a few SO and 
SI codes (octal 016 and 017).  These 
codes are used to indicate a change in 
the character sets or G-sets that are to 
be used. In the 7-bit mode of 
NAPLPS, only one character set can 
be used at a time. The SO code 
specifies that the set of POls should 
be used, and the SI code specifies that 
the Text character set should be used. 

You have also probably noticed 
that the high-order bit of all the codes 
has not been used. The reason for this 
of course is that we have been using 
the 7-bit mode of NAPLPS.  If the 
8-bit mode were desired, a simple 
conversion can be made. Each time 
an SO is found it should be removed, 
and all bytes following that code 
should have their high bit set to 1 .  
When an  SI  i s  encountered, it should 
also be removed and the bytes that 
follow should have a high bit equal to 
0. The result would be that all 
graphics-related codes would be in 
the form 1XXXXXXX. All text-related 
codes would have the form OXXXXX
XX. 

In the 8-bit mode of NAPLPS, the 
14 SI and SO bytes could be re
moved, which would allow the figure 
to be stored in only 270 bytes. This 
may not seem like a big savings, but 
for large national databases with 
thousands of frames, every byte 
counts. There would also be a payoff 
in transmission time. At 30 characters 
per second, those 14 bytes might 
represent almost 1/z second, which 
adds up as a user interacts with a 
system. 

Next Month 
In part 3 of this series, I will cover 

some of the more advanced topics in 
NAPLPS, including Incremental 
Lines, Macros, Dynamically Redefin
able Character Sets, and Fields. 

This series of articles should give 
the reader a very good overview of 
this coding system. But as was men
tioned last month, anyone seriously 
interested in working with NAPLPS 
should obtain a copy of the complete 
specifications for $18 from X3 
Secretariat, CBEMA, 311 First St . ,  
NW, Washington, DC 20001, (202) 
737-8888 . •  



Working with the wrong software is like 
questioning a fish. 

Unproductive. 

ToD!·if.� 8W/32S-�77 
You'll get lots of nelp from our well
trained software consultants. They'll 
answer your questions, offer solutions 
and present several alternatives. 
DigiSoft has a comprehensive software 
inventory, tested and evaluated for top 
quality and performance. We've labeled 
our programs I, II and ill, so you can 
select the features best-suited to your 
needs and budget. 

Circle 1 44 on Inquiry card. 

Liwte..c!l �tt;Q�tol\y Offer·� 20% 
Off �� T �  ][, and DC ale"" 11 
DMS is a totally relational database 
management program that can be part of 
an integrated financial system. It's 
compatible with a number of other 
DigiSoft programs including DCalc II, 
an electro�<ic spreadsheet. Both can be 
easily mastered by anyone. If DMS or 
DCalc II is for you, be sure to take 
advantage of this special DigiSoft price. 

JO,])ay Money-Back Guarantee 
Try our software in your own office, on 
your own computer for thirty days. If 
you're not completely satisfied, you're 
welcome to return it. You have nothing 
at all to lose. 
To order, or request more information, 
call or send in the coupon today. Visa 
and Master Card accepted. 
*Offer expires 4/15/83 . 

io 'PI:::;u; on"MSii@ $;59.9-;(:;.�;;.;;i-
I D DCalc II @ $199.95 (reg. $249.95) D Check enclosed. 

Charge to 0 VISA 0 MASTER CARD 

# Exp. Dare 

Signature 
Send more information about ri;>.ese DigiSoft 
programs: 0 DMS I D DMS II 0 DMS III 
0 Asset III 0 GL III 0 AlP III 0 AIR III 
D VC III D DCalc II D DCalc III D Medical III 
D Optimizer I, II, III Other: -------

Name 

Title Company 

Computer Type 

Address 

Ciry State Zip 
Mail to: DigiSoft, 10901 Red Ci.JJcle Drive, C Mpls., MN 55343 Cal!B00/328-2777 

m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 





1 TO 16 USERS TO GO 
Altos multi-user 8086 or 68000-based 

networking computers are chosen by more 
OEMs and Fortune1000 companies. Here's why • • •  

ALTOS® 16-bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000-based family processors. 
memory management to one MB 
of RAM. an  intelligent Z80'" I /0 
and disk controller. plus up- to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16-bit computer g ives you 

INTER-ALTOS 
IDCAL NE'IWORK 

Series 586, ACS8600 and ACS68000 
20- 1 60 MByte Winchester 
1 - 1 6  USERS with 
ALTOS-NET 

ETHERNET 

Series 586. ACS8600 and ACS68000 
20-160 MByte Winchester 
1 - 1 6  USERS with 
ALTOS-NET /UNEf'" 

REMOTE COMMUNICJmONS 

Series 586. ACS8600 and ACS68000 
20-160 M Byte Winchester 
1-16  USERS with 
ALTOS-NET/UNET 

2780/3780 
3270 
X.25 
SNA/SDLC 

added features like Multibus'" 
interfacing, real time clock. power 
fail detection and comprehensive 
diagnostics. 

But that's just the beginning. 
Link multiple Altos' together and 
communicate in the office of the 
future today. Serve hundreds of 
users with full Ethernet'" and 
ALTOS-NET'" hardware and soft
ware support. And save money 
with fewer interconnects. 

In addition. Altos supports 
remote communications protocols 
such as 2780/3780. 3270. X.25. 
and SNA/SDLC. 

Altos has all the 16-bit soft
ware you need. too. With popular 
operating systems like XENIX'" 1 
UNIX'" (with a user-friendly "busi
ness command menu interface"), 
CP/M-86. '" MP/M-86. '" OASIS-16. 
MS'" -DOS and PICK for 8086-based 
systems; plus UN IX System I l l '" 
and RM/COS'" for 68000-based 
systems. 

Altos also has high-level lan
guages (BASIC. FORTRAN. COBOL 
and PASCAL). and applications 
software (ABS/86 and ABS/68 for 
general accounting. word process
ing and financial planning). 

Since 1977. Altos has delivered 
more than 30.000 highly reliable, 
fully socketed. proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money. call or write 
us today. 

Altos Computer Systems 
2360 Bering Drive 
San Jose. CA 951 3 1  
(408) 946-6700 
Telex 1 7 1 562 ALTOS SNJ 
or 470642 ALTO U l  

Packed with 
fresh ideas 
for business (ALi:C») 

COMPUTER SYSTEMS 

800�538-7872 {In Calif. 800-662-6265) 
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ALTOS is a registered trademark and ALTOS-NET is a 'trademark of Altos Computer Systems. Ethernet Is a trademark of Xerox Corporation. CP/M-86 and MP/M-86 are trademarks of Digital Research, lnc. 
MS and XENIX are trademarks of Microsoft Corporation. XENIX is a microcomputer Implementation of the UNIX operating system. UNIX Is a trademark of Bell Laboratories. UNIX System Ill Is a trade
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Sofhlrare Revieww 

MP /M II 
The Multiuser, Multiprogramming 

Version of CP/M 

M P  / M  II, the revised version o f  the 
Multiprogramming Monitor for 
Microcompu ters  from Dig i ta l  
Research, i s  a powerful combination 
of valuable operating-system features 
that could become a dominant force 
in the advanced microcomputer 
market. 

The operating system offers you 
significant advantages over conven
tional single-user, single-job systems: 
it makes more effective use of im
proved microprocessor technology, 
has a broader scope of applications, 
offers better programming and devel
opment facilities, and will even in
crease throughput for your system. 
The operating system supports real
time processing, timesharing, multi
programming, and multitasking . 
MP /M II even provides capabilities 
for memory management, interrupt 
handling, extended file operations, 
system security, and sequential pro
cess management that are usually 
found only on larger systems. 

Compatibility with CP/M software 
is assured because CP/M file struc-

About the Author 
Stephen Schmitt has worked for Hewlett

Packard and taught at Michigan Technological 
University. He is now doing a review of a ver
sion of the Ada programming language for 
microcomputers. 
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tures, system calls, and command 
processing are all supported by 
MP /M II . All programming lan
guages and software tools for CP/M 
should run on MP /M with little or no 
modification. Thus the available 
repertoire of CP/M applications ana 
the large number of high-level 
languages that CP/M supports 
should provide MP /M II with a sub
stantial supply of software . 

Systems other than MP /M II are 
competing for prominence in the ex
panding microcomputer field. Unix 
or Unix-like systems and Oasis-16 
from Phase One Systems are among 
its chief competitors. Currently, how
ever, no clear consensus exists in the 
market for rating the various sys
tems. In fact, many leading computer 
manufacturers are offering several 
operating systems as options to lure 
customers. 

In this review, I will describe the 
MP /M II system and its operation, 
outline an application of the system, 
and analyze its feasibility for general 
microcomputer operation. Some of 
the concepts I'll touch on require a 
rudimentary background in operat
ing-system fundamentals and a gen
eral knowledge of CP/M and related 
software. I've included a list of 
reference materials that will acquaint 
you with any unfamiliar subjects. 

Overview 
Briefly, MP /M II can be described 

as a multiple-user version of CP/M 
with enhanced processing capabili
ties. Each terminal presents its user 
with a CP /M-like environment that 
can manage more than one task at a 
time. The timesharing capability of 
MP /M II makes it seem as if the 
system is running several programs at 
once, thus allowing more than one 
user to operate the microcomputer at 
a time. This ability to run programs 
concurrently improves performance 
by using system resources more effi
ciently . Programs waiting for slow 
l/0 (input/output) devices such as 
printers do not consume central pro
cessor processing time. Unlike some 
other timesharing systems, MP /M 
permits all active processes to reside 
in memory and thus a large amount 
of disk swapping is avoided. All this 
is handled by a real-time kernel pro
gram in MP /M II that supervises 
timesharing, handles requests as they 
happen, sets priorities for resource 
allocation, and coordinates the 
layered interrupt structure. 

MP /M uses a simple file-system 
design that allows the user to access a 
broad class of mass-storage devices. 
The user also has access to very large 
RAM (random-access read/write 
memory) areas, even in 8-bit pro-



The new COMPAQ Portable Computer. 
IBM compatibility to go. 

S imple, isn't it? The CO:tviPAQ"' 
Portable Computer can do 
what t h e  I B M® P e r s o n a l  

Computer does. To go. 
It runs all the p op ular pro

grams written for t h e  I B M .  I t  
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec
tronics that give it  a d d i t i o n a l  
capabilities and functionality. 

There's really only one big dif
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput
er from office to office .  Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type
w r i t e r ,  y o u  c a n  u s e  t h e  
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, a d d  
t h e  COMPAQ 

Portable as a 
mobile u n i t  t h at 

can use the same pro
grams, the same data disks, and 
even the same user manuals. 

There a r e  m o r e  p r o g r a m s  
available for the COMPAQ Com
puter than for any other portable. 
More, in fact, than for most non
portables. You can buy them in 
hundre d s  of c o mp ut e r  s t o r e s  
nationwide, and they run a s  is,  
right off the shelf. 

With most  other p orta b l e s  

you'd probably need to buy a n  
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process
ing.  The COMPAQ Computer's 
display screen is nine inches diag
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is this. The 
COMPAQ Computer is the first 
unc ompromising p ortab l e  
computer. I t  delivers 
all the advantages 
o f  p o r t a 
b i l i t y  

without trad
ing off any com

puting power capability. 
And what do those ad vantages 

cost? 
Nothing. 
The COMPAQ Por

table sells for hundreds 
less than a compara
bly equipped IBM or 
APPLE® III. Standard 
features inc lude 128K 
bytes of internal memory 
and a 3 2 0K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and ad ditional disk drive up
grades are available options to 
double those capacities. 

In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan
s i o n  electronics as your needs 
and applications grow. It accepts 
standard network and commu
nications interfac e s  i n c l u d ing 
ETHERNET"' and OMNINET"'. 

If you're considering a per
sonal computer,  there's a new 
question you need to ask your
self. Why buy a com-

puter that 
isn't portable? 

F o r  m o r e  
information on 

t h e  C O M P A Q  
Portabl e  Computer 

and the location of the 
Authorized Dealer nearest 

y o u ,  w r i t e  u s .  C O M P A Q  
Computer Corporation,  1 2 3 3 0  

P e r r y  R o a d ,  H o u s t o n ,  Te x a s  
770 70.  Or call 1-800-231-9966. 

© 1963 COMPAQ Computer Corporation 
IBM� is a registered trademark of International Business 
Machines Corporation. 
ETHERNET'" is a trademark of Xerox Corporation. 
OMNINET'" is a trademark of CorVus Systems. 
Apple• is a registered trademark of Apple Computer, Inc. 
COMPAQ'" is a trademark of COMPAQ Computer 
Corporation 

CDHIPAQ™ 
�----------------------------------------:-�======� .................... llr PORmBLE CCM4PUTER 

The most computer you can carry. Circle 500 on inquiry card. 



cessor systems. File improvements 
such as separate user file areas, 
security options, and time-stamping 
features extend the standard CP/M 
file structure. 

Two Versions 
MP /M II is. currently available for 

two popular microprocessor families: 
the 8080 family and the 8086 family. 
The 8086 version, MP /M-86, differs 
in memory management, code file 
structure, and its ability to support 
shared-code segments. Fortunately, 
these variations seldom affect user 
software . You can run the same pro
gram written in a high-level lan
guage such as CBASIC on both 
systems easily. Digital Research also 
supports programming tools for 

Fortunately, all enhancements of 
MP /M over CP/M are totally trans
parent to CP/M application soft
ware . Potential applications for 
MP /M II include office automation, 
real-time process control, advanced 
personal computers, information 
management, and software-devel
opment systems. 

Feature 

Multitasking 

Task Priority 

Queuing System 

I nterrupts and Timing 

Network Capability 

Multiple-Console 
Environment 

Multiple Printers 

Reentrant Code 

Memory Management 

Purpose 

Several processes (tasks) can be executed concur rently. Any 
console can initiate multiple tasks. Each task is memory 
resident. 

Tasks are assigned a ranking factor to ensure that critical 
tasks receive processor time. 

Process communication 
Synchronization 
M utual exclusion 

Real-time control 
System clock 
Program scheduling 
Timesharing 
1/0 device handl ing 
Delay and t iming functions 

Compatible with CP/NET (local area network). Enables 
resource sharing with other microcomputers. 

1 6  terminals or  other character 1/0 devices can be 
simultaneously supported. 

Spooling and access to several printers is now possible. 
Printers can vary in  type and speed (maximum printers: 1 6) .  

Shared code al lowed. Only one copy of  code segment 
necessary for multiple invocations of a process. (MP/M-86: 
user programs and RSPs. MP/M-80: RSPs only.) 

Memory-management technique is dependent upon 
microprocessor family. Memory protection is also sup
ported (hardware-dependent). 

8080 family: 
Bank-switching system 
400K bytes total physical memory l imit 
Maximum number of banks: 8 

8086 family: 
Partition model technique 
Automatic al location/deallocation 
Memory fragmentation recovery algorithm 
1 megabyte total physical memory l imit 

File Password Protection File locking to prevent unwanted concurrent access 
Shared-access methods for multiple users 

Time Stamping 

Record Locking and 
Sharing 

Increased Mass Storage 

Secu rity 

Fi le creation or updating and accessing data are maintained 
to enhance file management. 

I ndividual records can be exclusively owned or shared in  file-
processing applications. < 

A maximum of 1 6  logical disk drives with a total capacity of 8 
g igabytes of onl ine storage. (Maximum fi le size: 32 
megabytes. Maximum drive size: 5 1 2 megabytes.) 

Table 1: A summary of the features of MP!M II. These capabilities greatly expand 
the power of the standard CP/M 2.2 operating system. 
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transporting assembly code from 
8080 to 8086 machines. To avoid con
fusion, I will discuss only the 8080 
version of MP /M II in this article. 

Features 
The multitasking aspects of MP /M 

II significantly enrich the basic CP/M 
operating-system model, even though 
the user interface and the function of 
software utilities are virtually iden
tical to CP/M. Extensions can be 
divided into three subject areas : pro
cess management, resource sharing, 
and file-system improvements. Table 
1 summarizes these additional 
capabilities. 

The command structure and sys
tem-entry points of MP /M II are a 
superset of those for CP/M . Old 
commands are virtually unchanged. 
This upward compatibility with 
CP/M was a prime objective in the 
design of MP /M. Also, many of the 
objections raised against CP/M and 
previous versions of MP /M have 
been addressed by MP /M II.  Some 
rough spots still remain, however. 

System Design and Operation 
MP /M II is organized using a 

hierarchical approach . Figure 1 
details the basic structure of the sys
tem and sho�s the relationships of 
the various s�s.tem components. The 
layered structure permits successive 
levels of increasingly sophisticated 
functions . A component of one layer 
is logically dependent upon one or 
more underlying layer components . 
For instance, the user interface 
employs the TMP (terminal message 
process) to relay console data and the 
CLI (command line interpreter) to 
process user requests . TMP receives 
data from the console queues, which 
are in turn supplied with character in
put by a physical handler in the XIOS 
(extended input/output system) .  Ac
cess across more than one layer is per
mitted (e .g . ,  direct XIOS calls) but 
not recommended. 

MP /M II is also divided into 
modules, and the layers do not 
always correspond to these modules. 
They are grouped according to func
tion and are distributed as separate 
software components. Briefly, the 
system modules are as follows: 



A WORD TO THE WISE. 

No one gives you more in an ergonomically engineered 
smart terminal than Wyse. 

These days there's l ittle room for 
waste of the corporate dol lar. And 
these days the WY-1 00 smart terminal 
looks even better when you com pare 
it to the other guys. 

You defin itely get m ore from Wyse 
- the leader in low-cost, h i gh-per
formance, ergonomical ly engi neered 
smart termi nals. 

To beg in with, you get a great 
looking term inal that features d ie  
cast a luminum packaging and takes 
up a m in imum of desktop space. 

You also get a terminal with an 
uncanny way of pleasing people. It 
comes with an easy-on-the-eyes 
green phosphor screen. And a fu l ly  
t i l t ing/rotat ing display and detached 
keyboard. (After al l ,  one person's 
just-right-tilt is another's not-quite
right-t i l t ) .  

When the workload seems i mpos
sible, horizontal and vertical spl it  
screen capabi l i ties with independent 
scro l l ing al low you to be in two places 
at once. 

Circle 465 on inqu iry card. 

T here's more. You get program
mable function keys and transparent 
print. P lus 128 characters with upper 
and lower case, l i ne drawing and 
graphics, and a keyboard with 105 
keys - includ i ng cursor pad, special 
mode and function keys. 

Of course, all of this wou ldn't mean 
much if you cou ldn't count on Wyse 
qual ity. That's why each WY-1 00 is 
put through an extensive on/off 
test ing program. 

On top of that, WordS tar® and other 
emu lations are now avai lable from 
your distributor. Which means you 
can automatically get 32 of WordS tar's 
most commonly used mu lti-key com
mands ful ly-implemented on our func
tion keys for faster, easier use. 

We th ink you' l l  be qu ite i mpressed 
when you compare the WY-100 to 
other terminals in its class. But don't 
take our word for it. Call or write us 
today. We' l l  send you detailed i nfor
mation on why the WY-1 00 smart 
termi nal g ives you more. A lot more. 

3040 North First St. , San Jose, CA 95134 
(408) 946-3075 TLX 91 0-338-2251 
I n  the East, cal l  (51 6) 293-5563 
Outside California, 800-538-8157 ext. 932 
Inside California, 800-672-3470 ext 932 

WordS tar is a reg istered trademark of M icroPro, I nc. 
UL and FCC approved. <>1982 Wyse Technology. I nc. 
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FUNCTION LEVEL 

XI OS 

• I/O Primitives 
• Hardware Initial ization 

HARDWARE 
CONTROL 

LEVEL • Hardware Control 

XDOS 

• Multiprogramming 
• Real-time support 
• Process management 
• Resource sharing 
• Protection 

OS ENTRY 
POI NTS QU EUES 

• Devices • Synchronize 
• File system • Communication 
• Task primitives • System lists 
• Flags • Ports 
• System control • Buffers 

CLI I TMP I SPOOL I RSP I 
User Interface I Application 

BOOS 

• CP/M functions 
File primitives 
Device control 

SYSTEM DATA 
TABLES 

• Configuration Data 
• User Data 

User Task I System Task 

I System Uti l ity 

OS LEVEL 

I NTERFACE 
LEVEL 

PROCESS 
LEVEL 

USER/PRO· 
G RA M  
LEVEL 

Figure 1: A logical representation of the MP!M II system.  Functional capabilities are 
divided into successive layers of increasing sophistication. 

BOOS (basic disk operating sys
tem) is an upward-compatible version 
of the single-user CP/M BOOS. It 
supports standard CP/M BOOS calls 
and adds extensions for multiple con
sole and printer support. File-system 
enhancements are also included. 

XDOS (extended disk operating 
system) contains the real-time pro
gram nucleus that monitors processes 
and manages system resources. This 
module supports the multipro
gramming and memory-management 
capabilities of MP /M II.  Included 
with it are the TMP and CLI for pro
cessing console input .  The XDOS also 
contains other functions accessible by 
user programs. 

XIOS, · like the CP !M BIOS, pro
vides the low-level hardware
dependent routines. This part of 
MP /M II must be customized for 
every computer system. By encap
sulating the system-dependent func
tions, MP /M II can be hosted by 
various hardware implementations. 
Functions include console drivers, 
p r i n t e r  d r i v e r s ,  m a s s - s torage  
primitives, hardware-initialization 
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code, physical interrupt handlers, 
memory-management primitives 
(e .g . ,  bank select), timing, and other 
1 /0 routines. 

System Data Tables is a group of 
miscellaneous data tables containing 
global system parameters, informa
tion sets pertaining to each user, 
system stacks, active file lists, and 
system queues. 

RSP (resident system program) and 
OS (operating system) processes in
clude code, data, and process descrip
tors for system tasks. OS processes 
are differentiated from RSPs in that 
they must be included with MP /M II 
and are not system options. 

System Parameter Area is a com
mon memory area for communica
tion between executing programs and 
the operating system. It occupies low 
memory (0-100 hexadecimal) and is 
compatible with the CP/M memory 
organization. 

Memory layout plays a key role in 
the analysis of MP /M II's operation 
and programming. Figure 2 shows 
how memory is organized. Bank 
switching increases effective system 

At a Glance 

Name 
MP/M II (8080) 
MP/M-86 (8086) 

Type 
Microcomputer operating system 

Version 
2 .  I (May 1 982) 

Manufacturer 
Digital Research Inc. 
POB 579 
Pacific Grove, CA 93950 
(408) 649·3896 

Price 
MP/M II: S 450 
MP/M-86: $650 

Format 
CP/M single-density 8-inch floppy disk; 
5 V. ·inch floppy-disk versions also 
available 

Language 
Digital Research PL/1 and 8080 or 8086 
assembler 

Computer 
8080·, Z80·. 8085·, 8086·. or 8088-based 
system with a minimum of 32K bytes of 
RAM 

Documentation 
5 softbound books (8 V2 by I I inches); 
Users Guide. I 76 pages; Programmer's 
Guide. 226 pages; System Guide. I 6 I 
pages; Link-80 Manual (for linker pro
gram. 8080 family only); RMAC 
Language Manual (for 8080 family) 

Audience 
Operating-system enthusiasts, CP/M 
users. microcomputer OEMs (original 
equipment manufacturers).  hobbyists 

memory capacity. The total physical 
memory is divided into blocks termed 
banks (usually 48K bytes) .  The 
system can switch a portion of the 
logical address space from one 
physical bank to another. Thus, even 
though the 8080 family of central pro
cessors can address only 64K bytes 
directly, multiple memory banks can 
be placed into the logical 64K-byte ad
dress space, thus increasing memory 
size and multiprogramming capabili
ties. Part of the operating system is 
stored in a portion of memory that's 
always active (i.e . ,  never switched) .  

Make sure you don't confuse 



SuperSoft FORTRAN 
Now for CP/M-86; MS DOS, and IBM PC DOS® 

S u perSoft FORTRAN is t h e  answer to 
the g rowing need for a h i g h  q u al ity FORTRAN 
compi ler  r u n n i n g  u nd e r  C P/ M -86 and I B M  
PC DOS . I t  has maj o r  advantage s  over othe r  
FORTRAN com p i le rs f o r  t h e  8086. For 
exam p l e ,  consider the b e nch mark prog ram 
used to test t h e  I B M  FO RTRA N  i n  l nfoWorld , 
p. 44, Oct. 25,  1 982. ( Wh i l e  t h e  d i fferential  
l i sted w i l l  not be the same for  al l  bench mark 
programs, we feel  it is a good i nd ication of the 
qual ity of our com pi l e r. )  Resu lts are as fo l lows: 

IBM FORTRAN: 38.0 Seconds 
SuperSoft FORTRAN: 2 .8 Seconds 
In its f i rst re l ease S u p erSoft FORTRAN 

offers the fo l lowing o u tstand i n g  featu res: 

1 .  F u l l  AN S I  66 standard FO RTRAN with 
i m portant exte nsions 

2. Standard data types,  d o u b l e  precis ion,  
varying stri ng l e n gth , complex n u m be rs 

3. Free format i n put and f re e  format stri ng 
output 

4. Com pact object code and run t ime support 

5. Special  f u nctions i nc l u d e  str ing f u nctions,  
dynamic a l l ocati o n ,  t i me/date, and video 
access 

6. Debug s u pport: s u bscr i pt c h ec ki n g ,  good 
ru nti m e  m essages 

7. F u l l  I E E E  f l oati ng point  

8. F u l l  8087 s u p po rt - avai l a b l e  as o ptio n  
( $50.00) .  
Program d eve lopers: 
SuperSoft's fami ly of FORTRAN compi lers 

means you can w rite you r  programs once and 
they w i l l  r u n  u nd e r  C P/ M -80, CP/M-86 , and 
MS DOS. T h is l ets you g et you r  appl ications 
ru n n i ng fast no m atter w h at the e nv i ro n m e nt. 

The c u rre n t  com pi l e r  a l l ows 64K code 
space and 64K data space w i t h  e x pansion 
antici pated i n  f u t u re re l e ases. 

"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!" 

SuperSoft FORTRAN : avai lable 
NOW and working g reat! 

Req u i res: 1 28 K  w ith CP/M-86® 
and MS DOS 

Price: $425 ( i n  each e nv i ro n me nt) 
C P/M-80 vers i o n  a l so ava i l abl e .  

I n  conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small  Systems Services, U rbana, I L ,  
a leader in FORTRAN development. 

CP/M and CP/M-86 are registered trademarks of 
Dig ital Research. , 

Japanese Distributor: ASR Corporation I nternational, 
3-23-8, N ishi-Shimbash i ,  M inato-Ku, Tokyo 105, Japan, 
Tel .  (03)-437571 Telex: 0242-2723. 

European Agent: M icro Technology Ltd., 5 1  The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH 
TEL 0892-45433. Telex: 95441 M icro-G . 
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Top of 
Memory 

MP/M II OS 

(Common) 

Top of 
Banked 
Memory Segment 0 Relocatable 

MP/M Extension Segment 

Start of 
Program 
Segments 

Relocatable 
Segment • • •  

TPA TPA TPA 

100H 
System Parameter System Parameter System Parameter 

Area Area Area 
OH 

Bank 0 Bank 1 Bank N 

Top of Memory 

M P/M I I  
OS 
(Common) 

System Data 
Tables and Stacks 

Resident BOOS 

Resident XDOS 

ASPs 

XI OS 
1 resident 
1 ban'Kea - - Low Common (usual ly COOOH) 

Banked BOOS 

Banked XDOS 

Segment 0 Console tables, 
Files locks, and 
Sys. processes 

End of Segment 0 (program l i mit) 
Deta i led view of 
Bank 0 h igh  
memory 

Figure 2: (Top) MP!M II memory organization for the 8080 family of microprocessors. 
Note the flexibility for partitioning banks into segments. Transient-program area (TPA) 
segments are for CP/M programs. (Bottom) This figure details both the common seg
ment that includes the MP!M II OS and segment 0. Note that in MP!M systems without 
memory banking, the banked versions of X/OS, BDOS, and XDOS are not required, 
which saves memory space. 

memory banks with memory seg
ments. Memory segments are parti
tions of memory where program code 
can be loaded. A memory bank may 
have several segments. Transient pro
grams must be loaded into segments 
for execution. For example, CP/M 
COM files must be loaded into the 
transient-program area (TP A) in low 
memory. Page-relocatable programs 
(PRLs) can run in any partition. 

The common area, which is used 
by all banks, is located in the upper 
part of logical memory and contains 
the operating-system software. Seg-
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ment 0 is a special partition reserved 
for system modules and RSPs. The 
division between the common area 
and segment 0 defines the top of 
banked memory. In banked MP /M II 
systems, XDOS, BOOS, and XIOS 
are broken into common modules 
and segment 0 modules . Buffers; 
queues, process descriptors, and 
operating-system entry points must 
be kept in the common area. File 
functions and higher-level operations 
that are accessed through system en
try points can reside in segment 0 and 
need not occupy the logical address 

space of each bank. Memory manage
ment is done automatically. Pro
grams are assigned to segments using 
a best-fit policy. 

Operation 
Operating MP /M II is straightfor

ward, especially if you have a good 
understanding of the fundamentals of 
CP/M (see references on CP/M) .  
MP /M II  can be  loaded by a boot 
routine from mass storage or it can be 
initiated by executing a special CP/M 
utility. Once the sys tern is initialized, 
every terminal console displays a 
sign-on message and the standard sys
tem prompt. The console works very 
much like a single-user CP/M system. 
The system prompt differs from 
CP/M in its inclusion of a user num
ber identifier; for example, "OA > " 
where 0 is the user number and A is 
the default drive . User numbers iden
tify the file area associated with each 
console. 

As in CP/M, a command is noth
ing more than an order to load and 
execute a user-written or system-sup
plied program file. The uniform 
strategy achieves both simplicity and 
flexibility (i . e . ,  you can define your 
own commands or change the names 
of system utilities supplied with 
MP/M II ) .  

Installation and System 
Generation 

MP /M II software is designed for 
adaptation to a broad range of micro
computer hardware environments. 
Hardware independence with MP /M 
II is attempted through a fourfold 
strategy: 

•MP /M II is written in a transport
able high-level language . 
•Hardware-dependent functions are 
encapsulated in a user-defined inter

. face module (XIOS) .  
• Mass-storage functions are table
driven to simplify mapping physical 
disk systems to MP /M II's logical file 
system. 
•A system-generation utility is pro

vided to allow the user to specify the 
operating environment structure. 

The majority of MP /M II is written 
in a PL!I dialect .  In order to imple-



Q u me SPRINT 1 1  PLUS The Co l u m b ia MPC 

$1 539.88 U PS D E L IVE R E D  

The Colu mbia M PC features full compatabilitywith all I B M  PC hardware 
and software, including MSDOS, MSBASIC, C P/M 86, FORTRAN, PAS· 
CAL, COBOL, CBASIC 86, etc. Comes with 1 28K RAM, two double-sided 
drives (320K per drive), two serial ports, one parallel port, and a keyboard 
port 

• 40 characters per second, bi-directional, logic-seeking printhead action 
• Ful ly-formed, 96 characters, 1 0, 1 2, 1 5  & proportional spacing 
• 1 /48 inch line spacing and 1 / 1 20 inch character spacing (minimums) 

Our package includes the Col umbia MPC System (w/1 '28K. two drives & 
4 ports), the Keytronic• keyboard. the Color Graphics Board. a Pi•3 
monitor & cable, and MSDOS (w/BASIC interp., diag., macro 86 assemb., 

• Parallel or RS-232C intertacing includes cable (please specify) etc). $3?'33.40, U P S  del ivered. 

PRI NTE RS 
Anadex 
Anadex DP-9501A $1 4011.88 
Anadex DP-9620A . . . . . . . . .  $ 1 41111.88 

C. ltoh 
C. ltoh Prowriter . . . . .  $41111.88 
w/RS-232C . . . . . . . . . . . . . . . . .  $8011.88 
C. ltoh Prownter 2 . . . . . . . . . . .  $734.88 
w/RS-232C . . . . . . . . . . . . . . . . . .  $7811.88 
C.ltoh F- 1 0  Starwriter, 40 cps 
Parallel or RS-232C . . . . . . . . $ 1 41111.88 
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fi 71111.88 
F-1 0 Tractor . . . .  $2811.88 

Daisywriter 

Daisywriter 2000. . . . .  $1 0811.88 
Daisywriter Tractor . . . . . . . . .  $ 1 411.88 
Daisywriter Cable . . . $411.88 

Diablo 
Diablo 620 . 
Diablo 630 . . . . .  
Diablo 630 KSR .  

. . $1 2811.88 
. .  . .  $ 1 11811.88 

. . $28114.88 
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DMP-65 Printer . . . . . . . . . . . . . .  $4811.88 

Star Micronics 

Gemini 10 . .  
Gemini 1 5 .  
IDS 

. . . .  $41 11.88 

. . . .  $5311.88 

IDS Microprism . . . . . . . $5711.88 
IDS Prism 80. . . . . .  . . . . . .  $ 1 1 04.88 
above w/graphics . . . . . . . . . . .  $ 1 1 811.88 
above w/sheetfeed. . .  $1 2114.88 
above w/4-color . . . . . . . . . . . . $ 1 5311.88 

PRI NTERS 
IDS Prism 1 32 . . . . . . . . . . .  $1 2811.88 
above w/graphics . . . . . .  $1 3311.88 
above w/sheetfeed . . . . . . . .  $ 1 4511.88 
above w/4-color. . . .  $1 81111.88 

Okidata 
Microline 82A . . . . . . . . . . . .  $4211.88 
62A Okigraph ROM. . .  . . . .  $44.88 
62A Plug-n-Piay (PC! . . . . . . . . $311.88 
62A Tractor. . .  . . . . . .  . . . .  . .  $511.88 
62A Roll Paper Holder . . . . . . .  $411.88 

Microline 63A . . . . . . . . . . $8811.88 
63A Okigraph ROM . . . . . . . . . $44.88 

Microline 84 w/graphics & tractor 
Parallel, 200 cps . . . $1 0311.88 
Microline 92 . .  . $539.88 
Microline 93. $11211.88 

NEC 

NEC 3530 . . .  . . . . .  $1 8011.88 
NEC 3550 . .  . .  . $21 1111.88 
3500 Tractor . . . . . . . . . . . .  $2311.88 
NEC 7730 . . . . . . . . . . . . . . . . .  $231111.88 
NEC PC 8023A·C . . . . . . . . . . . $5011.88 

Smith-Corona 
Smith Corona TP-1 . . . . . . . . $5711.88 
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CALL FOR PAICESon Cannon. Cen
tronics, Datasouth, Epson. Mannes· inann Tally. Panasonic. Ricoh, Silver 
Reed, Trans tar & others. 

MON ITORS 

USI Pi-3 ( 1 2" amber) . . . . .  $ 1 811.88 
USI Pi·4 (9" amberl . . . . . . . . . .  $ 1 511.88 

Amdek 
Amdek 3 1 0G ( 1 2" green) . . . $ 1 1111.88 

�����g����l1�-i��e��'131s, · · :�::::: 
Amdek Color I l l  (RGBI . . . .  $4711.88 

Electrohome 
Electrohome 1 (RGB) . . . . . . .  $3211.88 
Electrohome 2 (H i-res RGBI . ... $5711.88 
PC Cable . . .  $411.88 

NEC 
NEC (1 2" RG81 . .  
NEC ( 1 2" Color) . 

. . . .  $7511.88 
. $384.88 

Princeton Graphic Systems 
HX- 1 2  (Hi-res RGB) . . . . . . . . . .  $81111.88 

MODEMS 
D C  Hayes 
Hayes 300 Baud . . .  
Hayes 1 200 Baud . 
Novation 
Auto Cat. . . . . .  
1 200 Auto Cat. 

. . . .  $234.88 
. .  S$811.88 

. . . .  $224.88 

. . . .  $5811.88 

I nformat ion & Orders (603)·881 ·9855 
Orders On ly: (800)·343·0726 

No H idden C h arges 
F R E E  U PS s h i pping on al l  orders- N o  extra charge t o  use credit 
cards-All  equipment s h i pped factory fresh with manufacturer's war· 
ranty-COD orders accepted ($1 0 fee added)- No purchase orders 
accepted- N o  fore i g n  or APO orders accepted-M i n i m u m  $50 per 
order-This ad prepared i n  J a nuary: prices are s u bject to change. 

Our Computer Showroom is now open in Amherst, NH 

M O DE MS 
1 03/2 1 2  SmartCat . . . . . .  $41111.88 
Novation D-Cat . . . .  $ 1 59.88 
Novation J-Cat . . . . . . . . . . . . . . . . . . .  Call 
Multi-Line Junction Box-allows a 
modem on multi-line phone 
systems. . . . . . . . . . . .  $311.88 

IBM PC PERIPHERALS 
Memory U pgrades 
1 6K Ram Chips 
Pkg of 9. . . . . . . . .  . . .  $211.88 
64K Ram Chips 
Pkg. of 9 . . $811.88 

AST Research 
MegaPius features two serial ports, 
one parallel port. a clock & software 
S����o;i��;�������
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5 1 2K  RAM to 256K Megaplus board. 
MegaPius 64K . . . . . . . . . . . . . . . $5311.88 
MegaPius 256K . . . . . . . . . . . . .  $774.88 
Me ]a Pack. . . . . . . . . . . . .  $4111.88 

Maynard Controllers 
Floppy Disk. . . . .  . . $1 511.88 
w/Parallel Port. . . . . . $2111.88 
w/RS-232C Port . . . .  $2511.88 

M icroSoft 
64K RAM Card . 
Quad ram 

$284.88 

Quad boards have memory, a parallel 
port, a serial port. a clock, memory and 
software (with RAM disk & Spooler) 
64K Quadboards . . . . . . . . .  $4311.88 
256K Quadboards . . . . . . . . . . $8711.88 
The Quad 5 1 2  has memory and a 
serial port on board 
Quad 5 1 2  Dlus/64K . . . . . . . . . $31111.88 
Quad 5 1 2  Plus/256K . . .  $8311.88 
Quad 5 1 2  Plus/51 2K . . . . . . . .  $8811.88 
Single Function Cards for the IBM PC 
64K Memory . . . . . . . . .  $2311.88 
1 92K Memory . . $31111.88 
RS-232C Card . . .  . . .  . .  . . . . . .  $1111.88 
Parallel Card w/cable. . . . $1011.88 
Clock/Calendar. . . .  . $1011.88 
QuCeS 
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and HD intertace . .  . $4511.88 
1 2mB Hard Disk . $21 511.88 
20mB Hard Disk . . . . . . . . . . 124711.88 
40mB Hard Disk . . $381111.88 

Tandon Drives 
Single-sided . . .  . . . . . . . . . .  $2211.88 
Double-sided . . . . . . .  $21111.88 

Xedex 
Xedex Baby Blue . 
Xedex RAM Plus 

. . . .  $534.88 
. .  $8511.88 

H I G H  T E C H N O LO GY A T  A F F O R D A B L E P R I C E S  

THE BOTTOM LINE 
M I L F O R D ,  N H  0 3 0 5 5  0 4 2 3  D T E L E P H O N E  ( 6 0 3 )  8 8 1 - 9 8 5 5  
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ment MP /M on the different micro
processor systems, the designers had 
to modify the PL!l compiler so that it 
could emit specific machine codes. 

Central to the portability strategy 
is the hardware-interface module 
XIOS . The module is a superset of the 
functions defined for CP /M's BIOS 
(basic input/output system) .  Opera
tions found in the XIOS include inter
faces to printers, disk systems, ter
minals, and other system-specific 
devices . Physical interrupt handlers, 
system timers, and memory-manage
ment functions are also defined. 

The peripherals attached to MP /M 
II can be serviced via two methods: 
interrupts and polling. Polling is pro
vided for low-speed I /0, debugging, 
and multiple-device processing for 
systems that lack interrupt facilities. 

The XIOS is either written by a 
manufacturer distributing MP /M II 
with its computer system or it can be 
customized by an end user. Digital 
Research provides you with a 
skeleton XIOS module along with 
sample implementations for a few 

How to make 

systems (e.g . ,  Altos Computer Sys
tems) .  The documentation for gen
erating XIOS routines is clear and 
specific . XIOS is composed of ap
proximately 25 functions and usually 
requires SK to 6K bytes of code In
cluding buffer space . 

Attributes of the mass-storage sys
tem easily map onto the logical file 
structure by use �f parameter tables, 
which are called Disk Definition 
Tables . These tables define the 
characteristics of a particular disk 
system. Generation of the tables is 
done automatically by an MP /M 
utility. Disk systems ranging from 
simple floppy disks to the new 
Winchester-technology disks are ef
fectively supported. Digital Research 
also supplies a disk blocking/de
blocking procedure for increasing 
mass-storage performance. Blocking, 
a technique designed to improve ac
cess properties, allows a portion of 
disk storage to reside in main 
memory. 

Integration of MP /M II software 
into a custom operating system is per-

dBase lim work magic. 
It's a snap 
with Autocode: 

STEMMOS LTD. 
- - - - - - - - - - - - -6��!19�9!:.C!.�����������i�c_o���.?�!O�- - - - - - - - - - - - -

Just send the following to address above today. 
• Your diskette format & hardware • Your name & complete address 
• How many Autocodes you want at S200 each.

• • A check or money order. 

ORDER TOLL FREE 800-227-1617 (Ext. 417) IN CA CALL 800-772-3545 (Ext. 417) 

Credit cord buyers may substitute their cord number and expiration IC.I � date for the check. Or call us toll free and save the trip to the moil box. · · · · � 
U.S. Address: 666 Howard St. San Francisco CA 94105/ U.K. Address: 344 Kensington High Street. London W14 

Tel : [4151 777-3800 Dealer Inquiries invited Tel 01 602 6242 
dBASE u�r: Ashton Tate "In California odd 6% soles tax Autocode 1 � r.- Stemmos Ltd 
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formed by the system-generation util
ity GENSYS. The system-generation 
process consists of (1) specifying sys
tem options, (2) collecting optional 
and required code segments into a 
single code file, and (3) layout of 
memory segments. Customizing the 
operating system enables you to fine
tune system performance, better 
match applications, . and increase the 
software's overall flexibility. 

The SYSGEN utility is simple, 
small, and easy to understand. It pro
vides the minimum set of options nec
essary for flexible system design but 
doesn't bog down programmers with 
extraneous specifications. For the 
most part, the generation process 
facilitates the integration of host-com
puter hardware with the MP /M II 
operating-system software . 

I found that developing MP /M II 
XIOS and configuring the software 
for my specific needs were not too dif
ficult. Most problems resulted from 
misunderstanding hardware opera
tion. The documentation on develop
ing XIOS occupies an entire manual. 
The material should be carefully 
covered to minimize problems. I 
recommend implementing CP/M as 
the first step in creating an MP /M II 
system . . Without CP/M, the genera
tion procedure is not well document
ed and requires more effort. 

Programming 
Programming MP /M II software is 

a more difficult task than that for 
CP/M. In addition to the extra sys
tem functions offered by MP /M II, 
the multitasking features add an 
order of complexity. But with this 
extra sophistication you get a more 
powerful tool, and more work is 
possible per unit of computing equip
ment with shared access. 

Processes and Data Structures 
A process is an active program seg

ment ready for execution in memory. 
MP /M II controls processes through 
a data structure termed a process 
descriptor. Process descriptors con
tain such information as process 
name, priority, status, device associa
tions, file environment, and links to 
other processes in system queues. 
Process descriptors are created at the 

Text continued on page 202 
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CHOOSE THE SYSTEM 
BUILT-IN PERFORMANCE, 

Compu Pro syst em com ponents de l iver res u l t s  i n  t h e  t o u g h est 
b u s i n ess ,  s c i e n t i f i c ,  and i n d u st ri a l  co m p u t i n g e nv i ro n m en t s  . . .  f rom I B M ,  
to N ASA, to t he l ocal p izza parl o r. 

When yo u ' re i nt eg rat i n g a h i g h - l evel  com p ut i n g syst e m ,  c hoose t h e  
sam e c o m p o n e nt s  c h osen b y  t h e  p ros:  I E E E  696/S-1 00 f ro m  Compu Pro. 

C PU Boards 
CPU 68K. 68000 based board with sockets for 
memory management un i t  and up  to 8K X 16 ( 16  
Kbytes) EPRO M .  $695 (8  M Hz), $850 CSC (1 0 
MHz) .  
CPU 8618 7 .  I nc l udes sockets for 8087 math 
co-processor and 801 30 f i rmware c h i ps .  $695 (8 
M Hz) ,  $850 CSC (1  0 M Hz). Add $300 for factory 
i n stal l ed 8087 ( l i m i ts  c lock speed to 5 M Hz). 
CPU 8085188. The ori g i nal ,  m uch im itated 
d ual processor board de l ivers 8 bit, 1 6  bit, or 8 
and 1 6  b it  comput i n g .  $425, $525 esc. 
CPU z. I ncl udes all standard Z80A features; 
downward compat i b l e  with most older S-1 00 
mai nframes.  $295, $395 esc. 
CPU 1 60 3 2 .  Featu res m i n icompute r-l i ke,  true 
32 bit i nternal arch itectu re. * 
CPU 286. Th is  iAPX 286-based board protects 
your software i nvestment by ru n n i ng al l exist ing 
8086/8088 software, whi le creat ing  new 
poss i b i l i t ies  by com b i n i n g  an advanced 
i n struct ion set with the u se of  fou r  on-
ch ip  processors. * 

D i s k  Control l e rs 
Disk 1 .  H ig h  speed DMA f loppy d isk  con
tro l l er. $495, $595 esc. 
Disk 2. H i g h  speed DMA hard d isk  contro l l e r  
for SA4000/Fuj i tsu F2300 i nterface. $795, $895 
esc. 
Disk 3. H i g h  Speed DMA hard d isk  contro l l e r  
for SA 1 1 00/ST506 i n terface. * 

C M OS Stati c  
1 2 M H z  Me mory 
RAM 1 6. 64K X 8 or  32K X 1 6  · works 
automat ica l ly  with 8 or 16 bit systems.  $650, $750 
esc. 
RAM 1 7 . 64K X 8; u l t ra low power. $599, $699 
esc. 
RAM 2 1 . 1 28K X 8 or 64K X 1 6  · works 
automat ica l ly  with 8 or  16 bit systems. $1 350, 
$1 450 esc. 
RAM 22. 256K X 8 or  1 28K X 16 · works 
automat ical ly with 8 or 1 6  bit systems. * 

M· D RIVEIHtm 
M-Drive/H is a 5 1 2 K  memory board (cascadable 
up  to 4 Megabytes for even more storage) which 
emulates d isk drive operat ion and run s  under 
CP/M® or M P/M1m . $1 895. 
I ncreases operat i n g  speeds up to 3500 % .  



COMPONENTS WITH 
QUALITY, AND RELIABI LITY. 

Dual F loppy D i s k  
Su b-System 
Two Qume Trak 842 d rives p rovide over 2.4 m i l l ion 
bytes of storage.  With  a l l -metal enc losure ,  Disk 
1 contro l le r , rugged power s u p ply ,  cables,  and 
software: 
Dig ital Research 's  CP/M 2.2 and CP/M-86tm 
Sorc im's  SuperCalc-86tm spread sh eet, and 
Ashton-Tate's d Base I Pm data base manager. 
$3295. 

Des ktop 
Encl os u re 2 
With sh ie l ded/term i nated 20 s lot  motherboard, 
power s u pply ,  fan, dust f i l ter, rugged al l -metal 
construct ion .  $825 desktop, $895 rack mount . 

l nterfacers 
lnterfacer 1 .  Two RS-232C ser ial ports .  $249, 
$324 esc. 
lnterfacer 2.  Three para l le l  ports p lus  RS-
232C serial port .  $249, $324 CSC. 
lnterfacer 3·5.  Five RS-232C serial ports (2 
sync/async ,  3 async) .  $599, $699 esc. 
lnterfacer 3·8.  Eight  RS-232C serial ports (2 
sync/async ,  6 asyn c) .  $699, $849 esc. 
lnterfacer 4. Three RS-232C serial ports,  one 
paral le l  port ,  one Centro n i c s/Epson paral le l  port .  
$395, $495 esc. 

H i g h- Performance 
Motherboa rds 
Shi e lded with act ive term i nat ion .  6 Slots, $1 40, 
$1 90 esc; 1 2  Slots, $1 75, $240 esc; 20 Slots, 
$265, $340 esc. 

System S u pport 1 
Clock/calendar; RAM/ROM/math processor 
opt ions ;  RS-232C serial  port ;  i nterval t i mers and 
i nterrupt contro l l e rs;  m uch more .  $395, $495 CSC. 

M PX 1 
M u lt i -user  system f ront  end p rocessor w i th  1 6 K  
on-board RAM . $649, $749 CSC. 

Doc u m e ntati o n .  
"Bits, Bytes, and Buzzwords" i s  a pr imer for 
those who want to g et started r ight  i n  bus i ness 
comput i n g .  26 pages, softcover, $2.50. Req uest 
publ icat ion #83. 

"CompuPro Product User Manuals: 1 975·1 980". 
250 + pages, softcover, $20. 

"Compu Pro Product User Manuals, Volume 2". 
300 + pages,  soft cover, $25. 

"Interfacing to S-1 00/I E E E  696 Microcomputers". 
By Mark Garetz and Sol Li bes.  321 pages,  soft· 
cover, $1 5. 

I nd iv idual  tec h n i cal manua ls  also ava i lab le .  
Cal l (41 5) 562-0636 f o r  the  l ocat i o n  of  the  CompuPro 
Authorized Sales Center n earest you.  CompuPro products 
are backed up by a one  year l i m ited warranty (two years for 
boards q ual if ied u nder the  Certified System Component 
h igh-rel iabi l i ty p rogram). 

·Consult factory for  pricing and availability . 
C i rcle 92 on Inquiry card. 

CP/M, CP/M-86, and M PIM are trademarks of Digital Research, M·Drlve and 
M-Drlve/H are trademarks of CompuPro, SuperCalc-86 Is a trademark of Sorclm, 
dBase I I  is  a trademark of Ashton-Tate. 



time the program is invoked by a sys
tem command. 

MP /M II supervises the execution 
and resource allocation for various 
tasks in its role as a task coordinator. 
Task scheduling is done on a priority 
basis. Each task has an associated 
static priori ty.  The scheduling 
algorithm selects the task with the 
highest priority as the one to execute 
next .  In case of a tie, tasks are 
scheduled using a "round-robin" tech
nique. Tasks with the same priority 
receive an equal share of the central
processor resource . Timesharing is 
facilitated by the fact that most 
CP/M and MP /M programs are 
assigned equal priorities. MP /M II 
permits 256 priority levels . 

Queues and queue management 
play an important role in the design 
and function of the operating system. 
The basic function of the queue is to 
support the multitasking environ
ment. A first-in, first-out pipeline 
transports data safely between pro
cesses. And queue data structures are 
maintained by the system. These act 

as "message files . "  Like files, they can 
be created, purged, opened, closed, 
read, or written. 

Three types of queues are defined 
for MP /M II : mutual-exclusion 
queues, circular queues, and linked
list queues. With a mutual-exclusion 
queue, a process has sole rights to the 
associated resource. For example, list
ing to a printer requires a printer 
mutual-exclusion queue. When a pro
cess is writing to the printer, it owns 
the resource and blocks interference 
from other programs. This prevents 
undesirable accidents such as inter
mixing two source listings . The other 
two queue types perform the same 
function but differ in physical 
representation. Circular queues, 
which store messages in array struc
tures, are employed when message 
size is between 0 and 2 bytes . Linked
list queues support messages longer 
than 2 bytes but have a considerably 
slower access time. Circular and 
linked queues are used for passing 
data between processes . Data 
messages can range from simple 

eueueueueueueueueueueueueueueueueueueueueueueueueueueueueueueueueueueueue 
! i 
! �O SO�ES � I THE BACKUP PROBLEM I 
� FOR CP/M 2.2 ! � � 
i � 
i ! i Qbax i s  a rev o l ut ionary new backup program which � : saves huge a m ounts of t i m e  fo r users of e i ther  floppies � 
i or h a rd d i sks by copy i n g  o n l y  f i les  w h i ch have changed. � ! ��--- I 
� ... ! � ! i I ncremental  backup for C P/M 2.2 • Copies o n l y  fi les ! i rewr i tten s ince the last bac kup • H a n d l es m u l t i p l e  i 
i backups • Change or report t h e  backup status of f i les � ! • Redi rectable  1/0. 

· � � � � � � �  � � ... ... ... ! � ! ! A I 8" SSSD c ! ! m a n uensis ,  n c .  u ! 
•.=_ A R .  D . # 1 Box 236 po p u l a r  5 1/4 " formats .!_ Gri ndstone, Pa .  1 5442 OEM i n q u i r ies i nvited 

; (4 1 2) 785-2806 ; � ! ! Qbax TM Amanuensis, Inc. ! ! CP/M Registered TM Digital Research ! 
! i eueueueueueueueueueueueueueueueueueJJeJJeueueueueJJeueueueueueueueueueueueue 
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console-device character transmis
sions to sophisticated synchroniza
tion information between real-time 
tasks. 

The File System 
MP /M II's file system is an exten

sively enhanced revision of the file 
system used by CP/M and old ver
sions of MP /M. Changes to the file 
structure are completely upward 
compatible. Mass storage is orga
nized as a collection of logical drives. 
A drive may be a single mass-storage 
device like a floppy disk or a compo
nent of a large mass-storage 
peripheral . The system supports up to 
16 drives that are identified as devices 
"A" through "P ."  Each drive is divid
ed into two areas: a directory region 
and a data region. Files are grouped 
into 16 user areas in the directory. 
Files registered under a particular user 
number are usually accessible only by 
a user with the matching system user 
number. Data space for deleted files is 
automatically recovered, thereby 
eliminating the need for user packing. 

Specifying a file in a command line 
differs from the CP/M convention in 
that a password may have to be in
cluded: 

[drive: )filename[. type ] [ ;password) 

where drive = A-P, type has a maxi
mum of 3 characters, and filename 
and password have a maximum of 8 
characters . If a file is password pro
tected, it can be referenced only with 
the proper password or with the 
default-system password. MP /M II 
supports three levels of protection: 
read protection, write protection, and 
deletion protection. Password protec
tion can be turned on or off for the 
entire system. 

Another file-protection measure 
permits you to open files in either a 
locked or a shared mode. A locked 
file can be accessed by only one pro
cess at a time. Shared files can be 
referenced by several processes 
simultaneously. Files opened in the 
shared mode can have records of the 
file locked to an individual program. 
Record locking is an important at
tribute for many applications. For ex
ample, database systems often re-



Will this 
bells an whistles 
be next year's 
hoots and howls? 

NOT IF IT'S A GIFFORD. 

Freedom from obsolescence now costs 
less than $10,000 for 3 users. Because 
Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
S-100 with 20 bus slots, allow ample 
expandability and upgradability as new 
processors and peripherals are introduced. 
For example, up to four additional users 
can be added for only $600 each, plus 
terminal costs. All while protecting your 
investment. 

That's why Gifford computer systems, 
with their dual processor CompuPro 
CPUs, have proven themselves to be THE 

Other centers opening soon nationwide. 

SYSTEM for business and technical 
professionals requiring obsolescence
proof, hard-disk computers. 

GIFFORD GIVFS YOU THE BEST 
OF TWO SOFTWARE WORLDS. 

We were the first company to develop 
a system that runs any combination of 
8 and 16 bit CP/M ™ programs simul
taneously. So, if you go with Gifford, 
you'll know you can use the thousands of 
8 bit CP/M programs available, PLUS 
any of the more powerful 16 bit programs 
. . .  at the same time. 

And, in addition to compatibility with 
all the CP/M software that's out there, 

you also get Super
Calc-86)M dBase IIJM 
and MP/M-86 ™ FREE. 

PIDCELESS �FORMATION FOR 

THE PIDCE OF A STAMP. 

We invite you to cut out the coupon 
and mail it to us today. We'll send you 
a free brochure with detailed information 
regarding all the other advantages of 
going with Gifford. Such as, our exclu
sive networking and multi- tasking 
telecommunications packages, our two 
year warranty, complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 69 6/S-100 bus
based system. 

MP/M 8-16 is a proprietary implementation of 
MP/M-86 and was configured for CompuPro by 
Gifford Computer Systems. CP/M and MP/M are 
registered trademarks of Digital Research. Super
Calc is a trademark of Sorcim. dBase II is a trade
mark of Ashton-Tate. CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 

1922 Republic Avenue, San Leandro, CA 94577 
(415) 895-0798 A division of G&G Engineering 
I'D LIKE THE WHOLE STORY. 
Please send me your brochure. 

________ Tit le _____ _ 
Organization-----�··/S _____ _ 

I 
I 
I 
I 
I 
I 
I I Address ______________ _ 

City State __ Zip ___ _ I Phone I L- 0  Please have a representative call me. BY .I 
- - - - - - - - - - - - -

GIFFORD COMPUTER SYSTEMS CENTERS 0 SAN LEANDRO, CA 94577 (415) 895 -0798 0 SAN FRANCISCO, CA 94104 (415) 391-4570 
0 LOS ANGELES, CA 90064 (213) 4 77-3921 0 OKLAHOMA CITY, OK 73112 (405 ) 8 4 0 -1175 0 HOUSTON, TX 77046 (713) 877-1212 0 
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Fi le  System Extens ions 
Record locking 
File locking/Shared access 
Error-processing level 
Password management 
Parse M P/M II file name 
Access disk label 

System Clock I n terface 
Set time and date 
Return time and date 
Delay program 
Schedule program 

Queue Operat ions 
Read/Write to queue 

(conditional/unconditional) 
Create, Purge, and Open 

System Control 
Multiple-printer control 
Access cohsole via terminal/message 
process (TMP) 
Access RSP (resident system program) 
Send CLI (command line interpreter) a 

command line 
Access system data table 

Process M anagement 
Run highest-priority task 
Terminate task 
Create task 
Set task priority level 

M emory M anagement 
Request memory segment 
Free memory segment 
Request CP/M transient-program area 

(TPA) segment 

Table 2: MP!M II BDOS functions not found in CP/M. Programmers can access a 
powerful set of new system functions. 

quire this capability. Files can also be 
designated "read-only"; thus several 
programs can read the file but cannot 
update the contents . 

Time stamping attaches additional 
information to file-directory entries 
by indicating the times when a file 
was created (or updated) and last ac
cessed. Even disk drives can have 
labels showing time stamp, name, 
and status information. This is a very 
important feature designed to give 
better support for business applica
tions and software-maintenance pro
cedures. 

These additions to the CP/M file 
definition scheme have significantly 
improved file processing. A broad 
range of information-management 
applications are now feasible with 
these enhancements. But although 
both sequential and random-file l /0 
are present, the lack of !SAM (in
dexed sequential-access method) ,  
VSAM (vir tua l  s torage-access 
method), B-tree, or other direct-access 
methods is a notable weak link in the 
file system. 

The User Environment 
and Command Structure 

As mentioned earlier, the formats 
for MP /M commands are almost 
identical to those for CP/M com-
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mands. The only differences are the 
new MP /M commands that were not 
supported in CP/M. 

For the most part, commands are 
simple and easy to use. One draw
back of the command structure, 
however, is that you can't put mul
tiple commands on a single input line . 
The MP /M II command-hatching 
facility (SUBMIT) is also relatively 
primitive. Batching is a mechanism 
for processing groups of commands 
in a data file. The SUBMIT utility 
lacks such convenient features as 
parameter input, data prompting, or 
conditional command execution. 

Like CP/M, MP /M II monitors 
special-character keyboard input .  
These control-character commands 
are used for line editing and device 
l/0 management. MP /M II defines 
an additional character command: 
"0. "  This command detaches the cur
rently executing process from the 
console or reattaches detached pro
grams waiting to communicate with 
the console device . When you detach 
all of your programs, the console 
returns to the system command input 
state. 

System error messages have been 
extended and improved over previous 
versions of the operating system. 
More information is given and 

several new classes of errors are 
reported. System function call errors 
give you more detail. Command en
try errors provide supplementary in
formation relating to new system 
features. However, I still find the 
error-reporting system shallow and 
incomplete . A more uniform ap
proach to handling the several error 
sources should be adopted. Error 
messages need to be more meaningful 
and explanatory. A help facility for 
users would aid in error understand
ing and improve the overall quality of 
the user interface. Though the simple 
nature of the user interface is a big 
plus, MP /M II is often difficult for 
nontechnical people to comprehend. 

System Functions 
A collection of system entry points 

enables your programs to access a 
powerful set of primitives .  Under 
CP/M, programs could make use of 
BOOS functions that primarily dealt 
with device l/0 and file manage
ment. In MP /M II, system interface 
routines have been added to exploit 
multitasking capabilities and exten
sions to the file system. These new 
routines are defined in table 2 .  

System Utilities 
System utilities directly interact 

with the system or provide access to 
system functions. Utilities can be sub
divided into four groups : program
ming aids, system-generation pro� 
grams, a file manager, and system 
interface routines. Because utilities 
are nothing more than file-resident 
programs, they can be modified or 
replaced in accordance with applica
tion requirements. Some programs 
correspond to the transient or built-in 
commands of CP/M. Table 3 lists 
M/PM utilities and briefly outlines 
their functions. 

Multitasking 
A real-time multitasking kernel 

located in the XDOS module manages 
program execution.  Multitasking 
enables you to support many active 
tasks simultaneously . Although tasks 
may seem to operate in parallel, only 
one process really uses the central 
processor at a given time. The 
operating system maintains a list of 





Uti l ity Appl ication New for 
Name Group M P/M? Descript ion 

ABORT Interface Yes Aborts process specified in command line. I suggest this uti l ity be designated as an ASP to 
ensure that it can run when all memory segments are in use. 

ATTACH Interface Yes Binds a process to the console at which it  was started. Console 110 to the process is again 
permitted. 

ASM Programming No Central-processor assembler. 
CONSOLE Interface Yes Lists console number of terminal. 
DDT Programming No CP/M interactive debugging program. 
DIR File No Displays disk di rectory information. Lists only CP/M-compatible data. 
DSKRESET Interface No Reinitializes disk drives. 
DUMP File No Displays contents of specified fi le in hexadecimal format. 
ED Programming No Line-oriented text editor. 

and File 
ERA File No Erases fi le entry from di rectory. 
ERAQ File Yes Same as ERA except that it  prompts you for confirmation before erasing. Some systems 

rename ERAQ to ERA to provide users with more protection. 
GENH EX File No Changes .COM fi le to . HEX file. 
GENMOD Fi le Yes Converts . HEX fi le to .PAL format. . H EX fi le must be 2 concatenated . .  H EX files offset by 

1 00 hexadecimal. 
GENSYS Generation Yes Performs MP/M II system generation. 
LIB Programming Yes Creates library files from set of relocatable files ( .REL) .  
L INK Programming Yes Linkage editor for binding .REL fi les. 
LOAD File No Creates .COM fi le from . HEX fi le. 
MPMLDR Generation Yes Loads MP/M II operating system and starts execution. 
MPMSTAT Interface Yes Displays up-to-date status of system environment. 
PIP File No File/device data-transfer routine. 
PRINTER Interface Yes Displays or selects active printer for console. 
PRLCOM File Yes Converts .PAL fi le to .COM format. 
ROT Programming Yes Memory segment relocatable version of DDT. 
REN File No Changes fi le name. 
RMAC Programming Yes Relocatable macro assembler for central processor. 
SCHED Interface Yes Schedules a program to start execution at a specific time and date. 
SOIA File Yes Extended file/directory information-list uti l ity. Allows you to view time stamps, fi le attributes, 

etc . ,  across multiple drives. 
SET File Yes Sets fi le options. 
SHOW File No Displays disk-drive status and protection levels. 
SPOOL File Yes Primitive fi le-spooling program. CP/M also has a spooling uti l ity. 
STAT File No CP/M-compatible uti l ity used to display or modify disk/file status. 
STOPSPL File No Terminates active spooling. 
SUBMIT Interface No Command-batching facility. 
TOO Interface Yes Sets/displays current time and date. Valid only for systems with clock. 
TYPE File No Displays fi le contents in ASCI I  format. 
USER Interface No Sets/displays active user number. 
XREF Programming Yes RMAC cross-reference listing program. 

Table 3: System utility programs supplied with MP!M II. 

active processes, each of which may 
be in one of several states-ready-to
run, waiting on resource, terminated, 
waiting for flag (logical interrupt),  
and so on. The number of memory 
partitions limits how many programs 
can run concurrently . Although idle 
programs are not swapped to disk to 
free up memory, that doesn't limit the 
number of tasks that can be per
formed because several tasks can 
reside in a single program. 

In terms of speed, Digital Research 
claims that a single-console MP /M II 
system compares in performance to 
CP/M 2.2 .  The overhead required for 
dispatching ranges from 7 to 15 per
cent. When multiple tasks are run
ning, dispatching overhead may in-
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crease. I/O-bound processes are not 
degraded severely unless they are 
competing for the same resources. 
Priority and timesharing ensure fair 
distribution of the central-processor 
resource . 

Resource Sharing 
Resource sharing is realized 

through MP /M II's queue system. 
Devices that must be used exclusively 
by a given task -printers or the mass
storage system, for instance-are ac
cessed via a mutual-exclusion queue. 
Printing requests require sequential 
processing, and disk access is provid
ed to only one program at a time. 
Even systems incorporating multiple
disk controllers handle file requests 

sequentially. Reentrant RSPs such as 
the command line interpreter (CLI) 
are also obtained via queue opera
tions. The CLI services those routines 
that have placed a message in its asso
ciated queue, CLIQ (command line 
interpreter queue). 

Memory is allocated based on the 
list of memory partitions specified 
during system generation. Processes 
hold memory resources until they ter
minate or are aborted. The central 
processor is shared through a special
ized queue, the process-ready list, 
which enables you to set the priorities 
of each task element. Deadlock detec
tion and prevention measures are not 
fully supported by the operating 
system. 

Text continued on page 210 



·� STAR'S FREE 
SOFTWARE 
Uke Your Screen Test Or Your Money Back 

CP/M*,  M P/M* and PC DOS** business 
appl ications software. They're all designed to run 
on microcomputers. 

But screen test Star SoftwareTM free for 30 
days and preview dependable, qual ity programs 
that do even more for 25-50% l ess. When you 
install and use them,  you'll see how smooth and 
easy your computer helps run a business. Load in 
any of Star's business packages and you'll find 
screen prompts to gui de you all the way. 

I t's foolproof. 
Whether you take Star's interactive account

ing or legal or property packages, you can't help 

Individual accounting packages are priced at 
$400. I ntegrated Full Accounting at $ 1250. Legal 
Timekeeping and Accounting $950 . P roperty 
Management $950 . 

Send us a check, we'll send you a ful l  
evaluation copy for any o f  the above packages to 
run for 30 days. Like it - keep it and the 
included program or - take us up on our money
back guarantee. 

If for any reason you don't l ike w hat you see, 
return for a full refund.  We think it's going to be 
love at first sight. 
Dealer inquiries welcome. Call for our Dealer Profi t Plan and 
source code prices. · 

������� 
0 Here's my check. send me -----------

but notice how easy it is to get started. 0 I 'm a dealer. I know the show must go on. send me Star's 
Part of the reason is superb documentation. I ncentive P lan. 

I nstead of groping through support materials, Name _________________ _ 

like most other packages, Star produces referen- Company -------- Phone ------
ces a businessperson u n derstands. And because Add ress ________________ _ 
Star's software runs on the smallest to the largest City/State/ZiP·---------------
computers, you get u ncommon flexibil ity. �· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -ft 

· 
d 't · t 'th St It' 

• • •  registered trademark of I B M  
Many of the problems seen with other � 0 • reg!stered trademark of D igital Research 

so ware compames on ex1s WI ar. s 1 I\ - _ ,.. / • the company that proves software packages I ·,-, '� "1\ 1 . .,/./ • • 
don't have to be expensive, time consumi ng, hard �- � r I l[f]iy; ••• Star Computer Systems Inc 
talk to a Star owner. Better yet, screen test them , � . r ,. Torrance, California 90501 
to install or hard to use. Tall claims? Maybe. But 1. \j\ '[ rr. r 1 �w- 20600 Gramercy Place I • 

yourself. �fter all ,
_ 

the only way to really ju dge <-/.../ (213) 538-251 1  
software I S  t o  use It. 

C i rcle 401 on Inquiry card. 
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wor 

First, neatly cut out the 1137011 label. 
Now, when nobody's looking, non

chalantly tape it to your terminal, just under the 
11IBM;' as if it really belonged there. 

Then wait for your chance and quickly 
slip a dBASE II™ disk into 

your main drive. 
That's it .  
Your IBM Personal 

Computer is now ready to 
run a relational database �-.----'!!!!1!�· system, the kind that IBM 

put on their mainframes last year. 
And you're ready with more data han

dling power than you would have dreamed 
possible before dBASE II .  

You'll wonder how you managed without it. 
You'll find that dBASE II, because it's a 

relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do sub
field and multi-field searches, then DISPLAY 
some or all of the data for any condition you 
want to apply. 

And you've just begun to tap the power 
of dBASE II.  

Easy to look at, easy to use. 
Input screens and output forms couldn't 

be easier - j ust 11paint" your format on the CRT 
and what you see is what you'll get. 

You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 

And you can use dBASE II interactively 
for answers right now. Or save your instruc
tions, then repeat everything with two words: 
DO Manhours, DO ProjectX, DO whatever 
has to be done. 

Use dBASE II to help make your choice: 
If you've got a 96k IBM PC, send us 

$700 and we'll send you a copy of dBASE II to 
use free for 30 days. 



e 
• 

main rame. 

Instead of j ust poring over a manual, run 
it and make sure that it does what you need done. 

Then if you find it isn't right for you, 
send it back and we'll return your money, no 
questions asked. 

But if you do that, you'll have to remove 
that label . Because nothing short of a mainframe 
works like dBASE II .  

Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd. ,  
Culver City, CA 90230. 

Ashton :fate 

Circle 3 3  on Inquiry card. 
©1982 Ashton-Tate  
CP/M is a registered trademark of Digital Research 



Central Processors Currently S upported 

CPU 
8080 
8085 
Z80 
Z108 
8086 
8088 
iAPX- 1 86 
iAPX-286 

M aker 
I ntel 
Intel 
Zilog 
Zilog 
Intel 
Intel 
I ntel 
I ntel 

B i ts  
8 
8 
8 
8 

1 6  
8/1 6  

1 6  
1 6  

Potential C PU Support (projected) 

CPU 
Z8000 
M68000 
iAPX-432 

M aker 
Zilog 
Motorola 
Intel 

Bits 
1 6  
1 6  
32 

Table 4: Central processors supported 
by MP!M II. 

Application Example: Modem 
Service Routine 

You are probably wondering at this 
point how all the new features and 
options can be applied to real pro
gramming situations_ I'll sketch a sim
ple real-life application that will high
light the capabilities of MP /M IL 
This program is only qualitatively 
described, but it offers you an insight 
into system programming and opera
tion . Specifically , this example 
defines a program that handles 
modem access to an MP /M system. 

A handy computer-system feature 
is the capability to call the computer 
from a remote terminal by telephone. 
Instead of having primitive l/0 
routines handle the operation in the 
XIOS, you might prefer to use an RSP 
that monitors an auto-answer modem 
and initiates communication. The 
process should perform the following 
functions: answering the phone, ini
tializing communication handshak
ing (e.g., setting the DTR for the RS-
232C serial port), checking for access 
authorization, recording the event in 
a log, finishing up, and waiting for 
the next call. The design process for 
such a program would be as follows: 

• Write the program as an RSP. 
MP /M II will put the program in the 
ready list and begin its execution at 
system start-up. 
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• Add an interrupt handler to detect 
the asynchronous event of the call. 
Assume the serial port has the ability 
to cause an interrupt when the call 
comes in. The handler may be in the 
XIOS or RSP depending on hardware 
flexibility for adding interrupt code. 
The handler's sole function is to set a 
system flag. 
• The RSP suspends itself while wait
ing for the call flag to be set .  When 
set, the process is activated. The pro
cess should have a priority higher 
than normal application programs so 
that the call will not be missed during 
periods of high activity. 
• Once activated, the RSP should 
clear the call flag. It then establishes 
communication with the modem by 
attaching the console representing the 
modem port. Once the communica
tion link is set, the process sends a 
message to the console and waits for 
the password. The RSP may loop 
until a correct password is entered or 
terminate if an illegal ID code is 
entered. 
• When the process accepts the user, 
it can send a log-in message to a 
queue attached to an accounting pro
gram or write a message in a file. The 
program releases (detaches) the con
sole so that the TMP associated with 
the console can start normal MP /M II 
interaction with the modem terminal. 

Perhaps programs such as the 
above will become available as 
MP /M utilities. 

Hardware Specifications 
MP /M II's design is relatively in

dependent of the underlying com- · 
puter hardware organization. Of 
course, the concept has practical 
limitations, but the MP /M II system 
has to date been implemented on a 
fairly large set of microprocessors 
(see table 4 ) .  And Digital Research is 
expanding the number of processors 
MP /M supports, with much em
phasis being placed on 16- and 32-bit 
microprocessors. Memory systems 
can range from simple structures to 
virtual schema, banking, and page
mapped systems. Indeed, the new 
Zilog Z108 chip, a Z80-compatible 
microprocessor with on-chip memory 
management, would be an ideal 
MP /M environment .  The mass-

storage system is also quite flexible . 
Several mass-storage technologies 
with varying access properties are 
adaptable to the MP /M II file inter
face. Of course, terminals, printers, 
and other character l /0 devices are 
necessary components of a complete 
system. 

Internal Hardware 
The minimal memory requirement 

for MP /M II is 32K bytes of RAM. 
Many valuable CP/M programs need 
a larger memory space than this, 
however, so I recommend at least 
56K to 64K bytes. Banked or register
mapped memory that allows a 
physical address space greater than 
64K is also highly recommended, 
especially in a multiuser environ
ment. A good rule of thumb is 32K 
per extra user, but the more memory 
you have, the better. 

Two other hardware components 
are critical for MP /M II systems: a 
c lock/ t imer c ircui t  a n d  com
munications-interface hardware . 
Timer circuits are used for tracking 
time of day and generating interrupts 
for timesharing. The suggested "tick 
frequency" is between 50 Hz and 100 
Hz. A Zilog CTC chip exemplifies a 
good selection for this application 
because of its adjustable frequency 
and interrupt-generating capabilities. 
Both serial and parallel l/0 chips are 
valuable system components. Serial 
communications are necessary for 
terminals, printers, tape systems, 
EPROM programmers, and many 
other serial devices. Parallel ports can 
be used for Centronics interface 
printers and digital signal processing. 
In addi t ion  to these system 
peripherals, you might allocate a few 
extra ports for expansion and occa
sional communication functions. 

Although a general interrupt sys
tem offers the best system perfor
mance, MP /M II can operate without 
interrupts by using a polling 
mechanism . But i f  a polling 
mechanism is used, system through
put declines and user programs must 
make dispatch requests to share 
resources. The type of interrupt 
schema is not critical because the 
operating system translates real inter
rupts into logical interrupts or flags. 



Sales representatives in 
most metropolitan areas. :»UAL 

system reliability/system integrity 

OEM and Dealer pricing 
is available. 

2530 San Pablo Avenue • Berkeley • CA 94702 • (415) 549-3854 • 1 72029 SPX 

Circle 1 57 on Inquiry card. 

0 FtEX:IBt;E - F-our RS-232C sefial 
channels, 

'
e'ach i n d ividuai ly 

configu rable as either DCE 
or  DTE. 

-

0 SOLID AND RELIABLE- Each 
board is  dynamical ly b urned-in 
for 168 hours to insure stable 
performance.  

AND WOULD . . .  
0 HAVE SOFTWARE 

PROG RAMMABLE BAUD 

RATES of 50 to 38,400 Baud 
on each channel .  

0 INCREASE THROUGHPUT 

sign ificantly in mu lti-user 
configurations. 

The 5 1 04-DMA has been field 
proven in  DUAL's System 83, 
a 68000/U N IX®, m u lti-user, 
mult i-task ing system. 

5 1 0-4-DMA . . . . . . . . . . . . . $695 
• U N I X  is a trademark of Bell L.1boratorics 

:»UAL 
DUAL SYSTEMS CORPORATION 

2 5 3 0  San Pablo Ave n u e  • Berkeley 
CA 94702 • (41 5)  549-3854 • 1 72029 SPX 
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Mass-Storage Requirements 
A variety of disk systems can be 

employed, ranging from 5 114-inch 
floppy disks to high-capacity hard 
disks . Also included are RAM 
memories that simulate high-speed 
drives. Because hardware-dependent 
functions are isolated in the XIOS and 
configurable attribute tables are used, 
customizing is easy. I suggest that any 
mass-storage system include an IBM . 
3740-compatible (8-inch) floppy sys
tem because it's the mpst popular 
software distribution format. For 
systems with several users, a hard
disk system is best . File bottlenecks 
usually result if floppy-based systems 
are accessed by too many people at 
the same time. Many disk systems are 
available for MP /M II applications. 
Most offer the necessary software for 
generating XIOS disk functions. 

minimal cursor features are adequate 
for most program environments. 
Other serial devices such as teletypes, 
card readers, paper-tape punches, 
and so on can be connected as 
specialized console devices. 

MP /M II does not directly support a 
magnetic-tape backup system, but 
tape systems controlled by an applica
tion program or integrated with some 
of the newer Winchester disks are 
common alternatives. Other equip
ment such as graphics terminals, 
modems, synchronous communica
tion interfaces, and plotters must be 
operated via custom-written utilities. 

Evaluation 
Digital Research operating-systems 

software has been a dominant force in 
the microprocessor industry . With 
MP /M II, Digital Research hopes to 
solidify its position in the 8-bit mar
ket and set the trend for 16-bit micro
computers . 

compatibility with CP/M. The sys
tem is simple, easy to understand, 
and consistent .  Real-time processing 
adds a valuable programming dimen
sion. Hardware independence is 
another important attribute. Table
driven disk logic, the encapsulation 
of hardware-dependent functions, 
and good supporting documentation 
are all effective solutions to a com
plex problem. The well-defined set of 
operating-system interface functions 
is complete and plays an essential role 
in software portability. And MP /M 
II's queue system is excellent. Coor
dination of multiple resources is effi
ciently handled in a single logical 
mechanism. The queue model is sim� 
ple, but it effectively supports process 
interaction without sacrificing perfor
mance. The resulting system is 
neither awkward nor superficial. 

Other Peripherals 
Systems may have an assortment 

of associated peripherals . Video-dis
play terminals are expected for con
sole devices. "Dumb terminals" with 

The goal for the MP /M II designers 
was to extend the CP/M model to a 
multiuser environment without losing 

The file-systerri design and user 
interface are vital aspects of any 
operating system. In MP /M II, the 
file structure is an improved version 
of that of CP/M. The additional 
descriptive information, protection, 

General 
Software 
Mailing Address: 
1 454 S.  25th St. 
Terre Haute, IN 47803 
WE HONOR 
VISA and MASTERCHARGE 

TOLL FREE - Outside Indiana 
O RDER DESKS ONLY 

1 -800-457-051 7 
For Information or Questions 

(81 2) 234-9421 
Not to be confused 

with Software General 

Outside US add $10 plus Air Parcel 
Postage. Add $3.50 postage and 
handling per each item. Indiana 
residents add 5 %  sales tax. Allow 
2 weeks on checks. COD add 
$3.00 per item. Prices subject to 
change without notice. All Items 
subject to availability. 
Disk with Manual Manual Only 
ARTIFICIAL INTELLIGENCE 
Dental (PAS·3) . . . . . .  $775 
Medical (PAS·3) . . . $849/40 
Programable . . . . . . . . . .  , . . . . . .  $875 
ASHTON-TATE 
• dBASEII . . . . . . . . .  $525 
BALCONES 
The Boss Fin. Ace. System . . . $1 750 
BYROM SOFTWARE 
• BSTAM . . . . . . . .  $ 1 49 
" BSTMS . . $ 1 49 
CAXTON 
Card box . . . . . . .  $225 
COMPUTER CONTROL 
• Fabs (B·Tree) . . . . . . . . . . . . . .  $1 40/35 
Ultrasoft . . . . .  $1 40/35 
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CONDOR COMPUTER 
Condor I 
Condor I I  . 
Condor II . 
DIGITAL RESEARCH 
CP/M 

. $255/50 
. .  $51 5/55 

. $795/55 

2.2 1ntel M DS-800 . . . . . . . . . . . . .  $149 
Northstar (Horizon) . . . . . . $149 
Micropolis . . . . . .  $169 
TRS Model l l  . .  $159 
CB-80 . . . . . . . . . .  $429/45 
PL 1 ·80.  . . . . . . . . . . . . .  $429/50 
C Basic2 . . . . . . $ 98 
BT-80.  . . . . .  $190 
8"  only 

RMAC, Linklib, XREF . . . . . .  $190 
Display Manager . . . . . . .  $350 
Access Manager . . . . . . .  $279 

DJR ASSOCIATES, IWC 
FMS80 . . . . . . . . . . . . . . . . . . .  $775 
FMS 80·1 . . . . . . . . . . . . . . . . . . . .  $400 
FMS 80·2 . . . . . . . . . . . . . . . . . . . .  $400 
ECOSOFT 
Microstat . . . . . . . . $275 
EPIC COMPUTER 
·super vyz . . . . . . . • . . . .  $1 1 5125 
FAIRCOM 
" Micro 8 + 

(Specily language) . 
FINANCIAL PLANNING 

. $229130 

· Mini Model . . . . . . . . . . . . . . . . . .  $429/50 
FOX & GELLER ASSOCIATES, INC. 
Ouickscreen . $1 40 
Ouickcode . . . . .  $225 
FRONTIER SOFTWARE 
Professional 

Time Accounting 
General Subroutine 
Application Utilities . . 
FYI, INC. 

. $499150 
. .  $269/50 

. $439/50 

Supertile . . . . . . . . . . . . . . . . . . . .  $155 
PASCAL LANGUAGE 
Pascal Z . . . . . . . . . . . . . . . . . . . . .  $349/40 
Pascal MT + V5.5 . $429140 

Compiler . . . . . . . .  $31 6125 
SPP Only . . . . . . . . . . . . . .  $165/1 5 

KEY BITS 
Wordsearch . 
String 80 . 
String 80 (Source) 
LEXISOFT 

. . . . $1 79/50 
. . $  84 

. . . . . .  $279 

· Spellbinder . . . . . . .  $349/55 
MARK OF THE UNICORN 

Final Word . 
MICRO AP 

' . ' . '  ' . . . .  ' . $255 

Selector IV . . . . . . . . . . . . . .  $249 
Selector V .  . . . . . . . . . . . . . $449/50 
MICRO TAX 
" Level l . . . . . . . . . .  $1 95 
· Level l !  . . . . . . . . . . . . . . . . . .  $995 
· Level l I I  . . . $995 
Microsoft 5.3 49 
Run time module 
MICRO PRO® 
Call for NEW LOW PRICES 
MICROSOFT 
Basic-80 . . . . . . . . . . . .  $279 
Basic Compiler . . . . . . . $319 
Fortran-SO . . . . . . . . . . $379 
Cobol-80 . . . . . . . • . . . $579 
M·Sort . . . . .  $ 1 80 
Macro-80 . . . . . . .· . .  $ 1 54 
MuSimp/muMath . . . . . $224 
MuLisp-80 . . . . . . . . .  $ 1 74 
Multiplan . . . . . .  $245 
NORTHWEST ANALYTICAL 
· statpak . ' $409/45 
OASIS 
" "The Word " . . . .  $ 75 
The Word Plus . . . . . . . .  $ 1 40 
PEACHTREE® SOFTWARE 
General Ledger . . .  $399 
Accounts Receivable . . . .  $399 
Accounts Payable . . . . . . . . . . .  $399 
Inventory . . 399 
Mailing Address . . . . . . . $399 
for P8 Version . . . . . add $1 1 9  
Series 6-Peachtree 
CPA . 
Passive Payroll 
Series 7 -Peachtree 

. .  ' '  . . . . . .  $799 
' . $449 

Sales Tracker . . . . . . . . $3049 
AR-Sales Analysis . . . $1 299 
Inventory . . . . . . . . . . . . . . . . . .  $799 
Order Entry . $699 
REDDING GROUP 
"Lynx . .  . . . . .  $ 1 99 
RYAN-McFARLAND CO. 
RM/Cobol 
SORCIM 
• Pascai/M ZBO . 
Pascai/M 86/88 . 
·Act 65, 68, 69. 86, 88 . 
" Trans 86 . .  

. $650 

. . .  ' $349/40 
. $449/40 
. $ 1 49 

' . . .  $1 1 9/25 

• Supercalc . . . . . . . . . . . . . . . .  $229 
SOUTHERN COMPUTERS 
Call for our unbeatably low prices. 
STRUCTURED SYSTEMS GROUP 
GL, AR, AP, PR, OE . . . . . .  $849/50 
SUPERSOFT 
· Diagnostic II . . . . . .  $ 84/20 
· Forth . . . . . . . . . . . . . . . . . . . . . . $1 49/30 
• SSS Fortran . . . . . . . . . $21 9/30 
· Fortran w/RATFOR . . . . . . . . . .  $289/35 
· c compiter . . . . . . . . . . . • . . . . . $1 75/20 
• Tiny Pascal . . . . . .  $ 80/25 
• Disk Doctor . . . . . . . . .  $ 84120 
" Term I . , . . . . . . . . . . $1 29/25 
Term I I . . . . .  $1 69/25 
Scratch Pad . . . . . . . . . . . . . . . . . .  $21 0  
Data view . . . $ 1 65 
Stats Graph . . . . $1 65 
Combination of above 3 . . . . . . .  $495 
ZBOOO Xassembler. . $449/35 
WHITESMITHS 
C Compiler . $700/40 
Pascal (incl C) . . . . . . . . . . . . . . . .  $900/45 
IBM PERSONAL COMPUTER 
Wordstar 3.2 . . . . . . .  $295/60 
Mailmerge . $1 50/25 
Supercalc . . . . . . . . . . .  $229/NA 
Visicalc (256K) . . . . .  $229/NA 
Optimizer . . . . . $200/NA 
Supersoft C · CP/M86 . . . . . .  $500/NA 
Peachtree 3 Pak GL, AP. AR . . $595 
Final Word . . . . . . . . . . . . . . . .  $265 
Condor I ,  II, I l l . . . . . . . .  CALL 
Statpak . . . . . . . . . . . . . . . . . . $439 
BSTAM . . . . . . . . . . . . . . . . . . . .  $ 1 49 
Move-It . . . . . . . . . . . . . . . . $ 1 29 
Easy Writer l l . . . .  $31 5  
Easy Spelle r .  . . .  $155 
Easy Filer (dBase mgr.) . . $335 
Spellbinder . . . . . . . . . . . .  $355/49 
Concurrent C PM 86 . . . . . . . . . . . .  $335 
Pascal MT & 86 . . . . . . . . . . . . . . . $360 
SPP 86 . . . . . . . . . . .  $180 
AM Cobol . . . . . .  $800 
APPLE II DOS 
Word Handler II . . . $155 
Listhandler . . $ 85 
Broderbund Software 

General Ledger (w/ A/P) . $435 
Payrol l  . . . $325 

Professional Easywriter . . . . . . . . .  $ 1 55 

• Available for Apple with Softcard I 7 
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and file-sharing attributes that are 
provided are very useful .  However, a 
hierarchical structure similar to Unix 
would vastly improve the organiza
tion of file information. And file
access methods for data processing 
are notably absent .  As for the user 
interface, it is simple and understand
able. Error processing is good, but it 
could be much better. A help utility, 
input correction, and multiple com
mand lines are necessary improve
ments. 

Documentation 
Documentation for MP /M II 

departs from the old standard for 
microprocessor literature; it is clear, 
concise, and informative . The 
manuals are well organized and make 
it easy for you to locate key ideas. 
Numerous examples and a straight
forward format help you to under
stand difficult concepts . Three 
manuals are included: a Users Guide, 
a Programmer's Guide, and a System 
Guide. Each contains a separate sum
mary, table of contents, index, and 
(except for the System Guide) 
glossary . Print quality is only fair. I 
found few errors and typographical 
mistakes . 

Each manual addresses a different 
MP /M II user audience : the general 
applications user, the system pro
grammer, and the system manager or 
architect. The Users Guide describes 

program operation and the user inter
face, the Programmer's Guide ex
plains system structure and program
ming guidelines, and the System 
Guide outlines procedures to custom
ize MP /M II for your own hardware. 
In addition to these three system 
manuals, documentation for the 

Although MP /M I I  
systems can support 

up to 16 consoles, 6 to 
8 active users Is 
probably a more 
realistic number. 

linker program (LINK) and the 
relocatable macro assembler (RMAC) 
also comes with the MP /M package . 

Performance 
System performance under load is 

reasonable because of low system 
overhead and faster microcomputer 
components. MP /M II's efficiency 
can be attributed to its compact code 
size (lSK bytes) and a manageable 
system-function set .  A single-user 
MP /M II system is 7 percent faster 
than a CP/M 2 .2  system. Unlike 
CP/M, MP /M II does not reload part 
of the operating system after com
mand calls, so it saves disk-access 
time. 

A major bottleneck with multiple-

user MP /M II is the mass-storage sys
tem. To maintain file integrity, only 
one task at a time can access the file 
system. Thus high disk I/0 activity 
substantially degrades performance, 
especially if requests come two or 
three at a time. Because of the disk
intensive nature of program develop
ment and business applications, a 
hard disk is advisable for systems 
with more than two users. Floppy 
systems are too slow to handle the 
traffic involved in loading com
mands, running word processors, 
compiling several programs, and so 
on. A blocking/deblocking algorithm 
can improve disk response; however, 
the size of available main memory is 
reduced by the size of the disk buffer 
that would be involved. 

If there are a large number of users, 
a few concessions must be made. As 
the number of terminals increases, 
data-transmission rates decrease and 
buffering methods become necessary. 
Slow data-transmission rates could be 
improved by a more sophisticated 
spooling system. Although MP /M II 
systems can support up to 16 con
soles, 6 to 8 active users is probably a 
more realistic number. 

Scope 
Multitasking real-time control and 

process management are necessary 
for most industrial and scientific com
puting jobs.  Monitoring a horne, con-

COMPUTER CHESS! 
The poster shown at left is an enlarged reproduction of the 

October 1978 Byte cover "Computer Chess." The poster is 18 in. x 
22 in., and is a beautiful full color reproduction of the original 
painting by Robert Tinney. 

· 

Perfect as a gift for both chess and computer enthusias�, each 
print is only $7.95, plus $3 per order shipping. 

To order, use the convenient coupon below. 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - ,  
I Please send me Computer Chess SHIP MY PRINT(S) TO: 

1 posters for $7.95 each, plus $3 shipping and handling 

I ($8 overseas). 0 I have enclosed check or money Name: -----------

I order 0 Visa 0 MasterCard Address:----------

I Card No. City: ---------------' 

I Expires: State: Zip: __ _ 

1 robert tinney graphics I 1 864 N. Pamela Dr. • Baton Rouge. LA 708 1 5  

Oct 78 Byte . Computer Chess $7.95 L - - - - - - - - - - - - - - - - - - - - - - - - - - - �  
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trolling a small plant operation, or 
simple robotics are potential MP /M 
II applications. The interrupt facility 
in conjunction with queue operations 
facilitates the handling of asyn
chronous processing and ordering of 
priority requests. The small overhead 
imposed by the operating system 
makes real-time programming feasi
ble. 

Several MP /M II features will help 
those users who are involved in pro
gram development . The file-stamping 
option, for example, is a useful con
cept for keeping track of an evolving 
source code. A large set of applica
tions can be conveniently addressed 
by the large selection of programming 
languages available for CP/M. In 
particular, some language processors 
like Pascal/MT + support a program
development system similar in con
cept to the Ada run-time environ
ment. Companies making CP/M 
compilers are modifying their systems 
to incorporate the novel features of 
MP /M II (e.g . ,  record locking and 
shared access) .  Word processors, file 

utilities, and debuggers streamline the 
programming process . For large pro
grams, MP /M II supports chaining of 
programs. Overlay linkers are also 
available for CP 1M-compatible soft
ware . Well-defined system functions 
and a small opera ting-sys tern 
"nucleus" form a flexible base for 
building complex programs. 

MP /M II would also make a viable 
office-automation system. CP/M 
database systems, word processing, 
accounting programs, inventory sys
tems, and so on are offered by a 
variety of software firms. Multiple
user capability coupled with CP/M 
information and planning software 
provide the necessary features . The 
ability to support networking further 
enhances MP /M II's position in this 
market. 

Conclusions 
MP /M II offers features and pro

cessing power comparable to many 
large computer operating systems. 
Three of these features-multitask
ing, real-time programming, and net-
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working-address a class of useful 
applications that range from efficient 
multiple-device control to full-scale 
distributed processing . Task manage
ment and communication is effective
ly handled with the queuing system. 
The user interface and enhanced file 
system make it much easier to use 
general-application programs. 

The operating system is well 
designed, but it lacks some features 
that are necessary for some commer
cia l  requireme n ts . Fi le-system 
organization and access methods are 
not adequate for information man
agement. Also, although security, 
user accounting, and man-machine 
interfacing are significant issues in a 
business data-processing environ
ment, MP /M II, like other micropro
cessor operating systems, does not 
fully address them. 

Several operating systems that 
have been designed for the latest 
microcomputer technology have im
pressive capabilities . Whether the 
MP /M II operating system is the best 
of these is debatable. I do not intend 
to make such a claim. Instead, I 
would point out two critical factors 
by which to judge microprocessor 
operating systems : hardware in
dependence and the availability of 
software applications. A universal 
operating system must provide a 
standard interface, independent of a 
computer's word size and com
ponents. More important, an exten
sive software base is mandatory for a 
useful system. MP /M II is founded on 
these premises and should prove to be 
a leading microprocessor operating 
system. • 
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User' s Column 

Sage in Bloom, Zeke II, 
CBIOS Traps, Language 

Debate Continues 
The consummate computer user tackles his new writing 

machine, and other tales from Chaos Manor. 

I have three pages of  notes on what 
I should write about this month, and 
if I finish the list I'll double BYTE's 
already amazing thickness-and still 
not be caught up with either hard
ware developments or the flood of 
useful software that's pouring out for 
microcomputers . There was a time 
when I could pretend to be, if not 
familiar with, at least aware of nearly 
everything going on in the microcom
puter world. No longer. I hear about 
many developments, for which I 
thank my numerous correspondents, 
but there's no way anyone can keep 
up with the explosion. 

Meanwhile, we have two new 
systems at Chaos Manor: a new 
writing machine and a Sage II that 
runs UCSD Pascal for the fastest time 
yet in my benchmark. 

I can't keep up, but what the hell, it 
can't hurt to try . . .  

The Sage in Bloom 
I first saw the Sage 68000-based 

machine at the 1982 West Coast 
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Computer Faire. Then at Wescon/ 
Mini/Micro I saw another and got to 
talking with Sage's president, Rod 
Coleman. 

About a week ago our Sage ar
rived. I'll be writing a lot about it as 
time goes on . 

My first impression is that I love it .  
The Sage is a working machine. Mine 
has a half megabyte of memory (some 
of which can be configured to be run 
as "RAM disk," that is, as a 
memory simulation of a disk, exactly 
like the Compupro M-Drive or 
Semidisk Systems' Semidisk) .  It has 
two double-sided double-density 
5 1/4-inch disk drives; those disk 
drives, I must confess, are part of the 
reason I'm changing my mind about 
small disks, because we've been 
working the dickens out of the Sage 
and we haven't had a disk glitch (or 
any other kind of glitch for that 
matter). 

It's a handsome machine . It is also 
quite small; the whole thing-disk 
drives, power supply, computer, and 

all-takes up considerably less space 
than one of the Compupro boxes, and 
in fact is smaller than the Televideo 
925 terminal that came with the Sage. 

The Sage can be that small in part 
because it uses what's known as a 
switching power supply rather than 
the brute-force transformer, rectifier, 
and filter system in the Compupro. 
Switching power supplies rectify the 
110-volt AC immediately, then they 
use electronic switching to eliminate 
the bulky low-frequency transform
ers of conventional power supplies. 
They are a lot more efficient than the 
old-fashioned kind; they're also 
trickier to design and use . 

While the Sage is really lovely 
hardware, there is a small problem: 
the operating system is UCSD Pascal. 

For many that's not a bug, it's a 
feature. Heaven knows, UCSD Pascal 
has its champions, including my 
friend Carl Helmers, the founding 
editor of BYTE. The UCSD system 
(now marketed by Softech Microsys
tems) is a completely integrated 
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package containing the Pascal com
piler, a text editor, disk-file system, 
and a bunch of utilities to format and 
copy disks and such like. One nice 
feature of the system is that when you 
try to compile a Pascal program, as 
the compiler finds your errors, i t  
shows them to you in the editor; you 
can fix them on the spot and go on, or 
wait to see more. This takes a lot of 
the sting out of Pascal. 

The system is fast, too. It compiles 
Pascal programs with lightning 
speed. The programs are compiled to 
the UCSD Pascal p-code, which is an 
intermediate code that must be inter
preted at run-time. It is not machine 
code, but the 68000 chip is so fast that 
this turns out not to be a handicap 
either. 

My 20 by 20 matrix benchmark 
program (see the October 1982 BYTE) 
ran in 8. 9 seconds on the Sage; the 
best time on the 8085/8088 dual pro
cessor was 19.2 seconds when com
piled by Pascal MT + (which com
piles to machine language) .  

That's fast. 
The other drawback to the Sage is 

that the documents assume you know 
more than I do. Not a lot more; just 
more. Fortunately, there's a brief 
cookbook example of how to make 
copies of disks; I was able to back up 
the Sage operating system before try
ing to experiment, which is just as 
well. However, after that admirable 
step-by-step tutorial on formatting 
and duplicating disks, the documents 
lapse off into "documentese ,"  with 
few to no examples and a nonlogical 
order of presentation. 

Rod Coleman tells me that by the 
time you read this the Sage will prob
ably have other operating systems, 
including some kind of CP/M. I hope 
so. Meanwhile, you can get from 
Softech a program called Xenofile 
that will translate CP/M text files in
to the UCSD format, so you can 
salvage ASCII (American National 
Standard Code for Information Inter
change) files from your CP/M system 
for use on the Sage if you like. Prob
ably the most useful thing you can 
bring over would be Pascal source 
programs. 

Last-minute addition: if you get a 
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Sage� get Introduction to the UCSD 
p-System by Charles W. Grant and 
Jon Butah. Published by Sybex, it 
contains a really detailed tutorial in
troduction. I wish I 'd had the book 
when I first got the Sage; it would 
have saved a lot of time. Given that 
book, you can get a fairly good 
understanding of the UCSD system in 
a reasonable time. You may not like 
the system, but at least you'll know 
how to use it. Flash: the Grant and 
Butah book now comes standard with 
the Sage computer. 

We've sent the Sage off to a mad 
programmer associate of Alex's; he's 
putting it through strenuous tests, as 
well as writing considerable software 
for it. Much more on the Sage in later 
columns. 

Alas, Poor Ezekial 
We sent Ezekial, my old friend who 

happened to be a Cromemco Z-2, off 
to the organ banks; he has officially 
become spare parts for Larry Niven's 
machine. Like the wonderful one
horse shay, everything went at once. 
The final problem was the disk 
system. Zeke used old iCOM disks, 
the kind that had Percom drives with 
the controller on two boards in the 
box with the drives and their power 
supply; and they became unreliable. 
Spare parts are unob tainable : 
although those drives were the very 
best available when we got them, 
they're now from the Dark Ages . To 
update them would cost more than 
new Compupros, and they'd still be 
slow with very limited storage. 

Zeke's bus is too slow, and his old 
Industrial Micro Systems memory 
uses too much power. The bottom 
line, alas, is that it just wasn't worth 
fixing him up. Nor Singh swears he's 
going to get him running so that I can 
donate him to the Los Angeles 
Science Fantasy Society. The LASFS 
already owns Altair, the first Niven 
machine. (That's a little embarrass
ing, because Altair Niven was of
ficially accepted as a member of the 
club . )  

There's another possibility. Dan 
MacLean's widow donated Alice, 
Dan's old IMSAI, to the LASFS, and 
Nor Singh has been hired to get Alice 
running for the club; it may be that 



Zeke and Alice (who shamelessly car
ried on a long-distance affair for 
years) may yet be united into a single 
working entity . 

Zeke II 
Ezekial has departed, but I have 

consolation: as Nor Singh arrived to 
remove Zeke, Tony Pietsch delivered 
Zeke II, which is a state-of-the�art 
writing machine. That, of course, is 
the point of all this. I get lots of letters 
asking my recommendation for "the 
ideal word processor ."  My answer 
usually is, 'That depends . "  However, 
I've seen nothing better than Zeke II 
for creative writing. 

First: my "ideal" writing system is a 
computer, not a dedicated word pro" 
ces s o r .  T r u e ,  s o m e  e x c e l l e n t  
dedicated word processors are o n  the 
market, and it's a lot easier to learn to 
use them than it is to learn to write 
with a full microcomputer. However, 
in my judgment, the saving is il
lusory: it doesn't take that much 
longer to learn to use a real computer; 
and then you can tap the power of the 
software explosion. Most dedicated 
word processors leave you at the mer
cy of one company: you get only the 
software it thinks you should have. 
Consequently, I recommend CP/M 
systems. 

Second, iron is expensive but 
silicon is cheap : new computer 
boards are invented all the time. Get 
a good S-100 bus system and you can 
take advantage of the dozens-per
haps hundreds-of firms developing 
new capabilities for it .  

Third, deal with reliable companies 
with a good track record. 

In keeping with these views, Zeke 
II consists of a Compupro S-100 bus 
and power supply. My friend Bill 
Grieb continues to swear by the In
tegrand box that has bus, power sup
ply, disk power supply, and disk 
drives all built into a handsome 
wood-grain cabinet-and perhaps 
he's right. I can only say that the 
Compupro box has never disap
pointed me. It's built like a Mack 
truck, with .2 farads (none of this 
microfarad stuff ! )  of power filtration. 
The only disadvantage is that it's big, 
but I don't mind that .  The large size 
helps keep the components cool . 

Inside the box is a Compupro 
6-MHz 280 central processing unit, 
64K bytes of memory (Compupro 
RAM-17), an Interfacer 4, and the 
Compupro Disk-1 disk controller. 
That drives a pair of Compupro 
8-inch double-sided double-density 
drives at 1 .2 megabytes per disk. The 
Interfacer 4 plus the new CBIOS 
(customized basic input/  output 
system-the thing that tells CP/M 
about your particular hardware) 
written by Tony Pietsch allows a 
number of ways to talk to the system. 

Tony's CBIOS is now available from 
Compupro. 

The CBIOS allows you to use 
either 5%- or 8-inch disks. The Com
pupro controller supports either. It 
does not run both at once; if you 
want both on the same system, you 
will need two different controllers. 
That, however, is no problem: the 
Compupro box and CBIOS can han
dle the situation, so that you can 
transfer files from 8-inch to 5%-inch 
and vice versa.  

Some disk controllers will run both 
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8- and 51/4-inch disk drives; I once 
asked Bill Godbout why his wouldn't. 

"I don't make Muntz TVs, either,"  
he told me. 

Interpreted that means that it's 
tricky enough running at the speeds 
his direct-memory-access (I'll explain 
DMA below) systems use without 
trying to play games . Bill Godbout 
once told me, "If the error rate is 
measurable, it's too high."  His stuff is 
designed to that philosophy. 

I still prefer 8-inch disk drives, 
although not as adamantly as I did 

)I\. 
ATARI' 

last year. The 5%-inch systems are 
getting more reliable, and running 
double sided and double density they 
hold quite a bit of information. I do 
not believe the small disks are as 
reliable as the 8-inch, but many peo
ple for whom I have respect say 
they're reliable enough, so my 
preference is probably pure prejudice; 
unfortunate, but there it is. 

I can also hang a normal terminal 
on the system, and indeed the same 
Televideo 950 that drives the Com
pupro 8085/8088 dual processor can 
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run Zeke II .  That, however, is not the 
normal mode, because we've set up 
Zeke II mostly as a writing machine . 
When he's powered up, he comes up 
in WRITE, my text editor; and when 
he's in WRITE mode, he talks to me 
through an Ithaca IA-1100 memory
mapped video board. (Memory
mapped video displays directly 
what's in a segment of memory; I 
tried to explain it in the November 
1982 BYTE. )  

Tony has modified the Ithaca 
board to be "write-only memory"; 
that is, you can't read the board's 
memory, you see only what's 
displayed on the monitor screen .  The 
board is addressed to the top 1K bytes 
of memory, and thus overlaps the 
RAM-17, but they can't interfere with 
each other. 

We took the video chips out of 
Ezekial and put them in the Ithaca 
board, so that the display on my big 
Hitachi 15-inch screen is identical to 
the old Zeke. I continue to use 16 
lines of 64 characters to avoid 
eyestrain. Also, I'm used to it: after 
all, a standard manuscript has 
60-character lines. A page is usually 
25 or 26 lines, so I don't see a whole 
page at once; but I've noticed an 
unexpected benefit .  Having only 16 
lines on a screen tends to make me 
shorten my (usually too long) 
paragraphs. 

We wanted to put in a 24 by 80 
"write-only memory" board, but we 
couldn't find one that would work at 
6 MHz and had a nice (i . e . ,  stable, 
legible, etc . )  display; if anyone knows 
of such a beast for the S-100 system, 
I'd appreciate the information. 

Another really nice thing about 
Zeke II is the keyboard, which comes 
from an Archive computer. The Ar
chive, incidentally, is the machine 
Dr. Arthur C. Clarke settled on. His 
is named Archie. He got an Archive 
in part because he could get service 
for it in Sri Lanka. I'm sure, though, 
that he fell in love with the keyboard, 
and if I had to buy an Archive to get 
this keyboard I probably would. As it 
happens, Tony was able to obtain 
three or four of them. 

The Archive has great key feel, a 
good nonelectronic "click,"  and a 
really nice (Selectric-style) key 
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layout. The entire ASCII character 
set is on board along with arrows on 
the left side and a numeric key pad on 
the right. 

There aren't any extraneous keys in 
odd places; and a lot of special
purpose keys are put up where you 
can get at them without their being in 
the way. The special-purpose keys 
are really nice in that they make 
characters with the eighth bit set, so 
that we can make use of not only the 
entire range of control characters, but 
also more than a dozen additional 
one-stroke commands. 

The Archive comes with a printed 
strip that translates the special
function keys into Worpstar com
mands, and I suppose the Archive 
machine itself takes advantage of 
those. Because I don't use Wordstar, I 
had some work to do. Figuring out 
how to make good use of those keys 
was instructive; more below. 

The bottom line is that callous as it 
may seem, I don't really miss Zeke. 
This new keyboard is fast and conve
nient, and the Compupro disk drives 
are so much faster than the old 
iCOMs that I find myself saving my 
text far more often. Scrolling is 
smooth and lightning quick. 

I do hope that Nor Singh can make 
Zeke work again; he's still better than 
half the junk I see out on the market, 
and it would be nice if others could 
get some good from him. Meanwhile, 
Zeke II is as close to being the "ideal" 
writing machine as I've ever worked 
with. 

There are a few possible im
provements . For one, there's no hard 
disk; but that's merely a matter of 
time. Tony has one and is refur
bishing the software right now. A 
hard disk isn't strictly necessary 
anyway; with a DMA disk controller 
and double-density disks, saving 
your text doesn't take very long; and 
for a writing machine, safety is the 
number one goal, meaning that you 
want the machine to make it easy to 
save early and often. (That's ori.e ma
jor advantage of the MIT EMACS 
full-screen editor and its descendants: 
it can be set to automagically save 
text even if you don't think of i t . )  

DMA and high density speed up 
floppy-disk operations something 
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wonderful. Direct memory access is 
literally just that :  the disk controller 
has an on-board microprocessor that 
can get at your system's memory 
without going through the regular 
processor; that lets it do a faster job 
of getting stuff from memory and 
putting it on disk or vice versa. 

Whether or not there's a hard disk, 
the ideal writing machine will need 
fast and reliable floppies. I don't feel 
really safe until my text is saved on a 
disk and the disk has been removed 
from the machine . 

What do you do if you 
have several serial 
output devices but 
only one RS-2 32C 

output port? Enter the 
T-Switch. 

A second limitation to Zeke II is 
there's no RAM disk, i .e . ,  memory 
that's set up like a disk for fast access. 
RAM disks are nice for checking 
spelling (as well as compiling and 
other computer operations) .  Of 
course, if you have a hard disk you 
might not want a RAM disk too. 

I do have Semidisk on my dual
processor machine, and that would 
work fine in Zeke II; but Compupro 
has announced that it's coming out 
with an M-Drive that will work with 
the Z80, and since almost everything 
else in Zeke II is Compupro, I thought 
I'd wait for Compupro's system. 
More on M-Drive and Semidisk 
below. 

Finally, the Z80 makes for a vanilla 
system; more advanced stuff is 
available . We have here an ex
perimental board from Compupro 
that runs at 12 MHz. That's fast! 
However, for a writing machine you 
don't really need that much speed, 
and the Z80 chip has been around 
long enough to have a track record. 
Zeke II is as near the state of the art as 
I'd now recommend for a system 
devoted mostly to text handling. 

Terminal Switching 
For a while it looked as if I'd be up 

to my clavicle in keyboards . 

Although it's possible to make Zeke II 
run with the 16 by 64 screen as his 
normal console (as well as when he's 
running the text editor), there are 
good reasons to want a 24 by 80 
screen when you do programming. 
At the same time, I have the 
Televideo 950 nearby because that 
machine does nearly all our develop
ment work and is also useful for 
checking spelling and the like. 

I sure didn't want a second terminal 
for Zeke II, so I solved the problem 
with a T -Switch from Inmac. I sup
pose that requires a bit of explana
tion. 

Computers talk to the outside 
world in two basic ways: serial and 
parallel. 

Parallel communication sends all 
the data bits of a single character at 
the same time. Parallel communica
tion is inherently faster than serial; 
but it requires many wires (in an 8-bit 
machine at least 10 and generally 
many more) .  Parallel, which is often 
electrically noisy, is usually more 
subject to errors induced by stray 
radio noise. 

As an example, MacLean used 
parallel ports to connect his keyboard 
to Alice the IMSAI, and when he 
began he used a flat ribbon cable. He 
got a lot of extraneous garbage into 
his computer. Eventually he con
verted to a round shielded cable and 
most of the errors vanished. 

Centronics printers and other such 
devices generally use parallel com
munication . The distance they can be 
from the computer is limited-IS feet 
maximum. 

With serial communication the bits 
are sent one after another; an 8-bit 
character thus takes at least 10 times 
as long to send in serial as it would in 
parallel. (That's not strictly true, but 
we'll ignore the fine details . )  

Your computer has 1 1 0  (input/out
put) ports built in as part of its basic 
structure. Those ports are parallel 
ports; it takes special hardware to 
convert from parallel to serial. Serial 
signals can be sent farther, however, 
with less noise and interference . Most 
letter-quality printers, like the 
Diablo, and all telephone or modem 
communications use the serial 
method. 
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There's more than one serial 
system, but by far the most popular 
in the microcomputer world is called 
RS-232C .  In theory there's an RS-
232C standard; in practice that's 
almost true but not quite. However, 
it's true enough for T -Switches to 
work. 

Suppose you have several serial 
output devices-say a printer and a 
modem for communications-and 
only one RS-232C output port on 
your computer. Enter the T-Switch, 
which lets you connect both to the 
port and switch between them. Ob
viously only one is active at any 
given time. It's true you could ac
complish the same result by physical
ly plugging and unplugging cables, 
but that's hard on the cables as well as 
darned inconvenient. 

I'd only seen the T -Switch in adver
tisements, but it seemed a good idea; 
meanwhile, Inmac sent me a catalog 
of its equipment for microcomputers. 
I've ordered stuff from Inmac before; 
although its equipment is high-priced, 
its service is speedy and reliable. 

Anyway, I bought a T -Switch, and 
the result is that the Televideo 950 
can run both Zeke II and the dual
processor machine . Actually, things 
are better than that: Tony has in
geniously set up the BIOS so that 
even after exiting from WRITE the 
Archive keyboard is active. There
fore, I can run · Zeke II on the 
Televideo 950 terminal but continue 
to type on my splendid Archive 
board. 

I love it .  

Changing the CBIOS 
The CP/M operating system has to 

be told about your hardware . That's 
done through a beast known as the 
CBIOS. CP/M, as modified by the 
CBIOS, resides on tracks 0 and 1 of 
your floppy disk and is read in when 
the system is powered up. This is 
known as "cold booting" the system. 
Once CP/M is in memory, it can read 
in other files. 

In the early days you couldn't do 
many fancy tricks with the CP/M 
CBIOS because there just wasn't 

NEW LOW PRICE! SAVE 50Dfo 
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Moore Keen Edge® Continuous Stationery gives 
your computerized correspondence the look of 
individually-typed letters 
• HALF PRICE SAVINGS! Moore 20-lb.  white bond KePn 
Edge • Produce letters that look individually typed on 8V2 x 
1 1 "  stationery-it's almost impossible to tell they're com
puter generated! • Enjoy the speed and convenience of 
your word processing equipment • Keen Edge forms sepa
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room for a big program on two disk 
tracks. Now; however, with double
sided double-density · disk systems, 
there's acres of space, and, if you 
have the source code to your CBIOS, 
there are all kinds of nifty things you 
might want to do. Tony does a lot of 
them in the CBIOS he put together 
for the Compupro systems. 

In my case, I wanted to make use of 
those special keys on the Archive 
keyboard. 

The usual microcomputer accepts 
only 7-bit characters from the 
keyboard. This is no problem because 
few keyboards can do anything with 
the eighth bit. As a practical matter, 
then, we are limited to 128 (27) unique 
characters in our communications 
with machines. Of these, the first 31, 
plus character 127 (delete), are re
served as "control" characters . These 
include C on t r o l - H ,  which is  
backspace; Control-M, which is  car
riage return; and others, as well as the 
less familiar ones like Control
backslash. 

Most microcomputers do not 
display control characters; they've 
been programmed to treat them as 
orders to be executed· rather than 
something to show to the operator. 
Thus, character 7, Control-G, rings 
the bell, but it doesn't print anything. 

Some programs, particularly text 
editors for wqrd processing, have a 
lot of commands. You might want to 
move the cursor around; jump to the 
end of the text; save the text; display 
helpful information; delete words, 
lines, and characters; and such like. 
The problem, then, is how to com
municate your wishes to the com
puter. 

If you want to be really elegant 
about it, you can put extra keys on 
the keyboard and label them "Delete 
Word" or "Find" or whatever. This is 
fine for the first 32 commands; then 
what do you do? Each special key ha� 
to send something, and if you want to 
use the entire ASCII character set in
cluding curly braces and squiggle and 
such like, then you're stuck. After 
you run out of control characters, 
you can't have just one keystroke per 
command. 

Various programs use different 
ways around this. Some go to :'com-



Perfect 
desk-top computer: 
• Z-80, 1 Floppy standard, 2nd optional. Optional 
terminal, or use your own. • CP/M with user friendly 
"shell." • WordStar, SpeiiChecker, SpreadSheet, 
Microsott Basic-80 & BASIC. List $1195 to 51790, 
Limited Quantity CALL For Availability. 
NEW: Now with double-sided double-density Flop
pies (800 KB storage), and with Oata Base Manage-
ment Software . . . . . . . . . .  CALL For Availability! 

ALTOS SERIES 5. 
Ideal lor independent business or advanced personal 
computer user: supports 3 users with independent 
tasks concurrently. Z-80, 192K, 2 Floppies 2 MEG, 
expandable to hard disk. Comes with MP/M II, 
OASIS also available. 
List $2990 . . ... . . . . . . . . . . .  CALL for availabil ity! 

Personal Computer System: Just Arrived: 
All the flexibility one could ask for. in highest perfor
mance system' Z-80 standard, 8086 16-bit pro
cessor optional. ROM Basic (8/16 bit), Graphic RAM, 
64 K user RAM standard, supports up to 256K. Both 
5'1• and 8" floppies. Most sophisticated graphics in
clude 3 individually-controlled windows; 640x200 
pixel resolution, overall text & graphics. RGB or 
composite display. serial & parallel ports. cassette 
interface. LIMITED SUPPLY . . . . . . . . . . . .  $CALLI 

�!!Jft!lj 
�Z-100 . 

. .  -
�-lii-t�*=�l.t��� �JA 

Advanced color graphics under Z-BASIC. 16 
b i t  (8088) & 8-bit (8085) 128K RAM, expand
able to 768K (Expand to 192K for only $180). 
Runs most IBM-PC software and CP/M. 
ZF-100 128K RAM 8/16 bit. 1 floppy 
monochrome graphics . . . . . .  LIST$3,249 $CALL 
ZF-110 Similar to above, but COLOR 
GRAPHICS, 2 floppies . . . . .  LIST $3,999 $CALL 
ZF-120 128K RAM, 8/16 bit, 2 floppies, 
monochrome graphics. 
integral display. . LIST $4.099 
ZENITH Hard Disk .. 

JekYideo 
803 � 

New. all the features ol 802. PLUS: • larger Screen: 
Nearly double the standard 12" video displays. Ad
justable positioning standard! • High-resolution 
graphics under CP/M. (640 x 240 pixels) standard! • 
16 programmable function keys standard' • And the 
best of all: Priced at $1000 under the 802' With all 
these features, the new TeleVideo computer is an 
outstanding buy!!' List $2495 

S CALL For Availability!!! 

TELEVIDEO 1602GH:  similar 
Hard Oisk. List $6995 ........................... .. 

NEC 
APC 

Extremely sophisticated 
graphics and color display 
(1024x1024 pixel) 16-bit 
(8086!), 128K standard, expandable to 256K. 1-2 8" 
Floppies 1 MEG each (run any CP/M program avail
able on 8"). Detachable keyboard. Integral monitor 
(monochrome/color). Extensive sottware. 
HOt Monochrome, 1 Floppy . . List $3298 
H02 Monochrome, 2 Floppies . . . List S3998 
H03 Color monitor. 2 Floppies . . . . .  List $4998 

CALL for appOintment 

IBM/APPLE PRODUCTS: 
HARD DISKS & MICRODISKS: 
Your backup worries are over. 
OCS Hard disk 6 MEG removeable + 6 

MEG fixed. List $3.499 . . . . . . . . . . . . . . . . . .  0NL Y $2,795 
CORONA Hard disk 5 MEG, mounts 

10
i��Gally .... ... ·.·.·.·.·.· . .  ·.·.·.·.·.·.·.·.·.·.· . .  ·.·.·.·.·.·.·.·.·.·.·.·. %�I���-��� 

AMDEK 3" Micro-Floppy System. w/controller 
' 

1 MEG total. list $899 . . . . . . . . . . . . . . . . . . . . . . . . . . . S CALL 

MEMORY & 1/0 BOARDS: 
OUADBOARD: clock, serial & parallel 

ports. 128K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $599 
OUAD512 + 64K + serial port . . . . . . . . . . . . . . . . . . . . $369 
OUAD512 + 256K + serial port . . . . . . . . . . . . . . . . . . . $699 
OUADSCREEN Super-Monitor 
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r
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MONITORS & PLOTTERS: 
AMOEK 12" Amber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $159 
AMDEK COLOR II RGB, hi-resolution, 13" . . . . . . .  $699 
AMDEK COLOR Ill RGB . . . . . . . . . . . $382 
ZENITH RGB high-resolution RGB . . . . . . . . . . . . . $524 
PRINCETON high-resolution 12" RGB . . . . . . . . . S CALL 
NEG 12" RGB high resolution . . . S  CALL 
TYMAC printer-adapter f!APPLE . . . . . . . . . . . . . . . . . . . . $89 
GRAPPLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $129 

SYSCOM-2: Apple-Compatible 
Computer 
Runs most so�ware written for the 6502 (Apple II 
and the Franklin Ace). Many improvements 
engineered into this fine machine. Digital analog 
board is part of CPU rather than a separate compo
nent. High and low resolution graphics, both black 
and white and color, with video memory and sound, 
are all part of the computer. 48K, 52 keys. 16  colors. 
List $869 .$  

If conflicting claims for different systems leave you bewildered. if a salesman is "pushing" a system about 
which you have doubts. or your costly computer is not delivering its promise-help is now available. Our 
Business Program divides computer acquisition to 4 phases. and provides 4 distinct services. Use ONLY the 
service needed, control your cost at EVERY phase, and pay ONLY lor what you get-each of our services is 
available Independently: 

1) ASSESSMENT OF NEEDS. On time-usage basis, you obtain access to our CONSULTANTS. 
2) HARDWARE. 

3) SOFTWARE. ACCOUNTING PLUS, CYMA DBASE II, MULTIPLAN. 
4) SYSTEM SUPPORT. Subscription to our SUPPORT SERVICE ($200/system/year) gives you access to our 
SOFTWARE SPECIALISTS who answer your questions on time-usage basis. 

To Set Up Your Initial Evaluation Call Our Business Division (714) 781-6566 

NOW BUY SOFTWARE WITH CONFIDENCE-price of each of the modules below includes 1 full year's 
subscnpt1on to our SOFTWARE SUPPORT SERVICE. You get a toll-free number for unlimited inquiries 
whenever a question arises: 
CYMA Small Business System: fully integrated G/L, AIR. AlP. Payroll . . . . . . .  $1295 

CYMA G/l, AIR, AlP, Payroll, Inventory: form together an integrated sottware system capable of handling the 
requirements of larger business. Capacity is limited 
only by your disk storage . . .  $895/module or S29951or all 5 modules. 
CYMA Medical/Dental/Orthodontic Systems: Open account/balance forward, payment books. insurance 
forms, patient recall, etc. . . . . . .  $1995/system 
CYMA Construction System: includes job costing . $2495 
CYMA Client Writeup System: for accountants and CPA .  . . . . . . . . . . . . . .  $1995 
Manuals for all above programs . . . .  $49 ppd. 

COMPLETE Telt\lidoo 
MULTI-USER SYSTEM: �  �t�ii 

Multiple workstations with independent capabilities ano 
tasks: 3 inventory control stations. 2 Accounting Ollice Sta 
tions, 1 Management station (16-bit) with graphics capability. 
TeleVideo TS-816 CPU with 40 MEG hard disk and 
tape backup. Complete accounting, inventory control. financial management 
operating under T urbo-Oos w/file & record lockout for uninterrupted multi-user . 
printer and 1 letter-quality printer, receive/auto-dial modem. Complete integration included. 

$29,395 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL FOR INFORMATION 
SMITH-CORONA 

TP-1 : 
AT OUR PRICE, 
NO COMPUTER 
SHOULD BE WITH
OUT ONE! 

Daisy-wheel, letter-quality, interfaces all com
puters. Serial & parallel models at same low 
price. No less than 18 
$6.95 each. list $849 

RFACES & MODEMS, ETC. 
Hayes Modems: 
Smart Modem 300 . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  $214 
SmartModem 1200 . .  . .  . . . . . . . .  $523 
MicroModem II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $269 
MicroModem tOO(S-100) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $289 
VENTEL RS-232 Modem . .  . . . . .  $763 
MICROFAZER printer buller. . .$139 
INTERFAZER flmulti-users, up to 8 terminals 

& 2 printers ' . .  . .  . . . . .  $239 

Highly rated busi
ness computer, con
figured as Word Pro
cessor at 'h price of 
dedicated w.p. (See Popular Computing 12/82). 
CP/M, CBASIC. SPELLBINDER w.p. & ULTRACALC 
included free' ! !  
EAGLE II Z80, 64K, 2 Floppies 780K . .  . . . . . .  $2349 
EAGLE Ill same but 1 6M . . . . . . . . . . . . . . . . . . . . . . . . . $3199 
EAGLE IV 10M Hard Disk . . . .$4795 

Software: Accounting Plus 
All 8 MOD only.. . . . . . . . . . . . . . . . . . . . . . . . . .  $1495111 

EAGLE 1600 . . . .  . . . . . . .  S CALL 

GEMINI-10 
from 

Star-Micronics .· 

GEMINI-15 similar but 15" carriage. Even better 
buy: list $649 . . . .. . . . . . . . .. . . . . . . . .. . . . . . . ONLY $ CALLIII 

Additional dot-matrix printers: 
NEC-8023A (parallel) . .  . . . . . .  $459 
AXIOM 80 col. 30cps, graph. ,  p . . . . . . . . . . . . . . . . . . . . . .  $289 
Okidata 82A (ser/parallel) . . . . .  $ CALL 
Okidata 83A 132 col. (sip) . .  . .$649 
Okidata 84-P 200 cps. & 50 cps. 

correspondence mode .. 
Okidata 84-S same, but serial 
Okidata 92, just released . .  
Microprism draft/corresp . .  

Letter-quality printers: 
NEG 3510 33cps serial . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  $1449 
NEG 3530 same, parallel . . . . . . . . . . . . . . . . . . . . . . . . . .  $1599 
NEG 7710/30 55 cps, s/p . . . . . . . . . .  $2194 
DIABLO 620 25cps, ser.. . . . . . . $1094 
BROTHER HR-1 . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  $794 
DAISYWRITER, 16K Buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . $999 
OUME NEW SPRINT 11 40 cps. . LIST $1681 SCALL 

Mannesmann-Tally 
MT-160 heavy duty 
serial or parallel, 

TRACTOR INCLUDED. 
$674 

NEW: COO 15-0ay Exchange Privilege (subject to terms below) TERMS: Prices in this ad apply to prepaid orders only, reflect 5% cash discount off our regular sale prices. Per
sonal checks allow 2 weeks to cl�ar. Fortune-1000 companies. Universities and Government only: 30-day net. based 

ORDERS & IN fORMATION • Member. Better Business Bureau on our regular (non-cash) prices. COD based on non-cash prices and requires payment in full by Cashier's Check or 
• Certified Check upon delivery. California residents add 60fo tax. This ad supersedes all prior offers. Prices subject to 

Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:00 PM PST _ ___ change and o!fers may be withdrawn without priornotice. All merchandise new in original factory cartons. carry full 

1 (800) 845 5555 CA AK HI II (714) 7
-83 1363 • manufacturer s warranty, and are covered by full msurance dunng sh1pp1ng. Absolutely no return on used or dam-• • , , Ca - ' . · . . · aged items. Software returnable ONLY in UNOPENED original wrapping. We now offer 15-DAY EXCHANGE 

BANK REFERENCE: BARCLAYS BANK OF CALIFORNIA (213) 892-7244 �-� � PRIVILEGE, subject to 10% restocking charge on returned merchandise, and excluding special order items. Add 3% � � � T AMER

-

ICAN EXPRESS. VISA, MASTERCHARGE VISA" , lor Handling, Shipping & Insurance ($3.95 minimum). 

APO, FPO, INTERNATIONAL ORDERS ACCEPTED . _ _ · CP/M is a regis1ered trademark of Digit� Research, Microsoft MultiPlan are trademar1< ol Microsoft Corp. CYMA � trademarl< ol 
CYMA Corp . .  TurboOOS is trademark ol Software 2000. ZBOA is rep;stered trademark ol Zilog Inc. 1\\>rdStar, SpetiStar, GalcStar. 

INC. P.O. Box 3791 , Riverside, CA 92519 DataStar, M�IMerge are trademarl< ol MicroPro Company. APf't.E " trademarl< ol Apple Computer Inc. 



ATARI SOFTWARE 

VIC 1541 Disk Drive . . . . . . . .  . 
Dataseue Program Recorder . 
Joystick Controller . . . . .  . 
VIC 1525 Graphic Printer . 
VIC Super Expander . 
8K RAM Cartridge . .  . 
16K RAM Cartridge . . . . . . . . . . . .  . 

System includes: keyboard, monochrome VIC RS·232C Terminal Interface . 
display, dual SO/DO (1 megabyte), disk VIC Modem . ���e��;��

2 
:��n����llet printer adapter PLEASE CALL FOR DETAILS 

can tor Price and AND PRICES ON COMMODORE 
.__....::;;:.;.;/B:'-,Mc;;;:_Pe:..;r:..;lp:.,h:;;e.:;ra:.:/s=:......--1 ��11f,��':,':),;�,TN�wACCESSOR/ES 

MX·80 FX Type 111 wlgraphlcs 
MX·100 FX Type Ill wlgrahics 

Word Processor (D). . . . . . .  12911 
Apparat Combo Card w/cable . . . .  209" Malting List System (T). . . . . . . . . . . . . .  20'" 
Symtec Hi·Res llghtpen . . . . . .  139" Word (Text) Processor . . . . . . . . . .  35" 

� tutq�r.!l l l.!l.l�l 'l'"m'. lm . 

MicroSoft BASIC (D) . . .  . . . . . . . . . . . . .  69" Davong Hard Disk Drives . . . . .  CALL Time Management (T) . . . . . . . . . . . .  25" IDS MicroPrism (80 columns) . . . . . .  629" 
Macro Assembler & Text Editor (D) . . . .  79" EasyCalc (O) . . . . . . .  99" Prism 132 Color (all options) . . . . . . .  1 53911 
Pac·Man (cartridge) . . .  . . . . . . . .  39" EasyPiot (DJ . . . . . . . . . . . . . . . . . . . .  79" 
Centipede (cartridge) . . . . . . . . . . . . . . 39" Easy Finance (0) . . . . . . . . . . . .  49" NEC Missile Command (cartridge) . . . . . .  32" 

Combo Plus 64K wllh on·board Serial, Pet Emutator(D) . . . .  29" 
Star Raiders {cartridge) . . . . . . . . . .  39" 

Parallel and Clock/Calendar . . . . . . .  499" Sprite Edllor (T) . . .  17" 

PC·£000 Computer . . . . . . . .  Call lor Details 
Space Invaders (cartridge). . . . . . .  32" 

64K Mem01y Upgrade Chip set . . . . .  95"' SpriteWriter(T) . .  . . .  19" 

PC·8001A Microcomputer(32K) . . . .  699" 
Caverns of Mars (disk) . . . . . . . .  39"' Sprite Writ or (D) . . . . . . . . . . . . . .  24" 8023 Impact Dot Matrix . 

3510 33 CPS Sprlnwrlters 
PC·8031A Dual mini·disk drives . . . . . .  699" 

Assembler/Edilof (cartridge) . . . . . . . . .  55" MICROSOFT MusicMagic(D) . . . . . . . . . . . . . . . . .  24" 

We carry much more software lor ATARI. PC·8012A 110 Unit, 32K, 7 slots . . . . . . .  449" 
32K Memory Card (lor64K) . . . . . . . . .  179 .. 

Muslc Magic (T) . . . . . . . . . . . . . . . . . . . .  19" 
Wordprocessing for CBM 64 (C) . . • . . . •  99" 64K Card . . . . . . . . . . . . . . . . . . . . . . . . .  249"' 

OI(IDATA � AenTec Wedge Expansion w/32K . . . .  449" 

NEC PC-8001 Soflware MODEMS 
NEC CP/M Operating System . . . . . . . .  139" 

Add 95.00 for each additional 64K RAM. 

QUADRAM 
Pakacuda(T) . . . . . . . . . . . . . . . . . . . . . .  19" 
Sprite Mastcr(T) . . .  . . 35" 
Sprite Master (D) . . . . . . . . . . . .  35" 
Sprite Meker(T). . . . . . . . . . . . . .  34" 

Word Star by MicroPro . . . . . . . . .  359" 
SuperSort by MicroPro. . . . .  179" 

.NCHOR AUlOMAIION. INC Cuadboards with Sarial and Parallel ports, 
clock/calendar, and money In 64K, 128K, 
192K & 256K configurations. 

Tot I. Text 2.6 tn. . . . . . . . . . . . . . . . . . . .  35" 
Research Assistant (T) . . . . . . . . . . . . . .  25" 

Ok1data 82A 80 col. . . . . . . . . . . . . . . . . . 399" 
Okidata 83A 132 col. . . . . . . . . . . .  689" 

. . . . . . . . . .  299 .. 
. . . . . .  ea. 299." 

. . . . . . . . . . .  149 .. 

. . . . . . . . . . .  349 .. 

Signalman I (RS·232) . 
Signalman II (Atari) . .  (!)Hayes 

mand modes" and use ordinary letters 
(K for kill and such like) while in the 
special mode. Electric Pencil did this : 
one control command put you in a 
special disk-operations command 
table, another into a print command 
table. WRITE follows this precedent, 
as does Select. 

Others use "escape sequences": the 
computer intercepts the special 
character Control-], called "Escape, "  
and interprets the next thing i t  sees as 
a command. 

Wordstar does both : that is, you go 
Escape, then K, and you are in a 
special command block. Perfect 
Writer and the various EMACS-like 
editors do the same. 

One problem with all this is that as 
the number of commands increases 
they· get harder to remember. Worse, 
though, it's distracting for creative 
writers, and many (including me) 
don't like it .  Indeed, I like multistroke 
text commands (as opposed to disk 
and print operations) so little that I'd 
rather not have them than use Word
star and its relatives . I'll admit, 
however, that if there were dedicated 
keys that accomplished the results 
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Business Pak (AIR, A/P, GIL) . . . . . . . . .  489" Okidata 84A 132 COL . • • • • • • . . . . . . . .  1099" 
Full forms tractor lor 82A . . . 60" . . . . .  89" 

. . . . . . .  89'" 

64K Board . . . . . . . . . . . . . . . . . . . . . . . 449" Accounts Receivable/Billing . . . . . . .  189" 
Please call lor other configurations. Accounts Payable/Checkwriting . . . . .  189" • GEMINI  

PRINTERS 

ADD-ON DISK DRIVES Goneral Ledger, Ver. 5 . . . . . . . . . . . . . .  189" 
64 Yahtzee (l) . . . . . . . . . . . . .  20•• 

land on TM·100·2 Add·On Drive . . . . 275" 64 Flnanco (T) . . . . . . . . . . . . .  2o•• 

. . .  219" 
. . . . .  519" 

. . . .  189" 

Per com Add·on Single Sided Drive . . .  299"1 
Percom Add·on Double Sided Drive . . .  429" DISKETTES 

quickly, I'd opt for more editing com
mands than I have at present. Ob
viously, then, what's needed is a way 
to send many more unique com
mands from the keyboard. 

One way to do that is to have pro
grammable keys that send sequences. 
The Otrona Attache computer does 
something like that. You can program 
the Televideo 950 to do it. Tony has a 
version of WRITE that works with 
the Heath/Zenith Z-19 terminal and 
makes use of the escape-sequence 
arrow and other special-function 
keys. 

Another way is to make a 
keyboard that sets the eighth bit. If 
you could do that, you'd have up to 
128 additional "control characters . "  

The Archive keyboard has a 
number of special keys that set the 
eighth bit. However, because CP/M 
wasn't designed to support 8-bit 
characters, the CBIOS in nearly every 
CP/M system resets that bit to 0 
before the program ever gets a chance 
to see it .  Tony's CBIOS was no excep
tion, but with a difference: he left a 
place in the source code where you 
can intercept what's coming from the 

These printers have features Identical to 
the EPSON line and print laster! 

Geminl 10·10" 100 CPS FricfTrac . 
Geminl 15·15" 100 CPS Frlc/Trac . 

console and do whatever you like 
with it .  

Now the version of WRITE that I 
have doesn't accept eighth-bit com
mands, so even if my BIOS would 
pass them through I couldn't use 
them. On the other hand, I want to 
use the arrows, the Home key, the 
Delete Word key, and such like; 
they're easier to remember than con
trol characters. 

The permanent solution to that 
problem is to change my editor so 
that it accepts eighth-bit characters; 
that's being done. Meanwhile, a tem
porary solution is to intercept those 
special characters and interpret them. 
That is: the normal command to 
move the cursor up in WRITE is 
Control-W. The up-arrow key on the 
Archive keyboard makes the 
equivalent of Control-K but with the 
eighth bit set (decimal 139, or hexa
decimal 8B) .  I need something that 
sees that hexadecimal 8B, intercepts 
it, and sends character number 23 
(hexadecimal 17), which is Control
W, to the text editor. That will cause 
the editor to lift the cursor one line 
when I hit the up-arrow key. 



dBASE II DBMS . 449" 
EasyWriter ll . . . . . . . 269" 
SORCIM SuoerCalc . . . . . . . . . .  229"' 229" ••• M1croPro 

. . .  359" 359" 
. . . . . . . . . . . . .  179" 179" 

. . . . . .  179" 179" 
. . .  179" 179" 

NEW! Thesaurus lor use with WordStar: 
60,000 words indeud by the 4500 most 
commonly used words (Apple/IBM) . . .  149" 
Peachtree Accounting Packages . . .  CALL 
VisiCalc . . . . . . . . . . . . . . . . . . 179" 1 79" 

MICROSOFT SOFTCARD PREMIUM SYSTEM 
(Includes: Z·SO SoltCard. t6K RamCard . 
Vldex Videoterm, Soltswitch. & CP/M User 
Guide by Osbourne) list 755.00 Special 
Package Pricing - Only . . . . .  549" 

Z·BO Soi!Card CP/M by MicroSoft . . . . .  249" 
t6K RamCard by Microsoft & SOURCE .89" 

� 
VlsiCalc (256K version) . . . . . .  N/A 1 79" Videx VIdeo Term 80 Column Card . . . .  239" 

. . . . .  369" 
. . .  29901 

. . . . . . . .  555" 
. . . . . . .  359" 

• Apple II Compatible 
Extended Version . . . . . . .  NIA 299" Videx Keyboard Enhancer II . . . 1 25" • 64K RAM user memory 
VisrTrend/Piot . . . . . . . .  229" 229" Utility lor 80 Column VisiCalc . . . 49" • Upper/Lower case wlshllt lock 

Visrfile . . . . .  189" 219" (!)Hayes • Typew11ter style keyboard 
Visilerm . . . . .  79" 79" APPLE AND FRANKLIN • Twelve key numeric pad 

VisiDox . . . . 1 89" 1 89" • Hefty 50 Watt power supply 

COMPATIBLE SOFTWARE • Bui!t·in I an 

MONITORS 
Amdok Video 300 12' "  Hi-Res Green . . .  159" 
Amdek Color 1 13"" Color wlaudio . . 319" 

Hayes Micromodem II . . 279'' 
Hayes Micromodem II wlterminal pkg . 329" HowardSolt ( 1 982) Tax Preparer . . . 169" 

MultiPlan by MicroSoft . . . . . . . . . . 199" 
MicroSoft TASC Applesolt Compiler . .  t59" 
Screenwriter II Word Processor . . . . . .  119" 
PFS (Personal Filing System) . . . . . . . .  99" 
PFS: Report . . . . . . . . . . . . . . .  89" 

The Franklin ACE 1000 is a professional 
personal computer that Is hardware and 
software compatible with the Apple I I  and 
includes many features not found on the 
Apple. All programs wri1ten lor the Apple II 
will run on the ACE 1000 without moditica· 

AmdekColor II Hi·Aes AGB . . . . . . . . .  699" 
Amdek Color Ill economical AGB . . . . .  429" 
Amdek Color IV 13"" Hi-Res AGB Color .959" 
Comrex Amber Monllors 
CR·5600 Amber Phosphor Monitor . . 199" 
CA·6500 Hi· Res 13"" Color . . . . .  329" 
Electrohome Monitors 
13"" Med·Aes Color RGB . . . . . . . . . . . . .  369" 
13"" Hi·Aes AGB Color . . . . . . . . .  669" 
USI 12'" Amber Monitor . . 189°' 

CPS MultiFunction Card . . . 169" 
Music Synthesrzcr System . .  299" 
AID + DIA t6 Chn lnlertace . . . . . . 259" 
Rom Plus+ . 1 29" RomWritor . .  149" 
Ex pan. Chassis . .  539" Clock/Cal . . 229" 

DB Master by Stoneware . . . . . 169"' 
Landlord Property Mgl. System . 

1--------: 

those with using high and 1 
color or B&W graphics. The 

compatible with the Apple. 
t operate In the Apple I I  ��a�D�����@�J-1 

ACE 1000 without I 749.95 89 95 We carry Timex 
• (Sinclair) accessories. 

USI 12" Green Monitor . . . . . .  179" 
Zenith 12"" Green Monitor . 1 1 9" 

NEC 
�L���:,���'�'

L:.�ACCESS�R:;.: - SYSCOM 
CCS7710AAsynch. Seriai Card 1 39" ���···········Iiiii·······················��· Grappler 1/F (Specily Printer) . . . . . . . .  139" 
Lazer LowerCase Plus Ill . . . . . . . . 45" 
M&A 60 Column Video Card . . . 259" 
Novation Apple Cal 11 1200 baud . . . 289" 
Practical Peripherals Buller cards . . CAll 

,,� CS®Uil0Q!JOililCW CS®OiJil[j)(l!]n@if� Order Toll Free 
N E C  HI· Res 12"'Green Monitor . . . .  159•1 
NEC Composite Color 12·· . . . . . 329•• 
NEC(JB 1202) AGB Monitor . . . . . . . . 749" 
NEC(JB 1203) IBM compatible AGB . . .  766•• 

Thunderware Clock/Calendar . . . . 119" 
TG Joysticks . . . . . . .  55" 
TG Paddles . . . . . . . . . . . . . . . . . . . . .  35'" 
Vista Vision 80 Column Card. . . 249" 

1'0"'. 

800· 854·6654 
fj SANVO Versa writer Digitizer Pad. . 249" 

Wizard BPO & SOB cards . . 1 49" 

San yo 9"' Green Monitor . . . . . . . . .  149" 
Sanyo 12" H i·Aes Green . . . . . . . . .  199" 
Sanyo 13'" Color Monitor with sound . .  369" 
Sanyo 13" Hi·Res AGB Color . . . . . . . . .  795" � TAXAN R:;·::��� .. 

That can be done. The interception 
takes place between the keyboard and 
CP/M as part of the Get Console In
put routine that's programmed into 
the CBIOS. It  requires assembly
language programming, something I 
haven't done in a year or so, but it 
was all very easy: compare the in
coming character with 128 (which is 
delete plus one);  if there's a carry, 
meaning that the character is smaller 
than 128, continue as before. If 
there's no carry, meaning ·that the in
coming character is 128 or larger, go 
to a special table, look up what I've 
.got, see what I want sent instead of 
that, put it in the A register, and once 
again go on as before . 

You then have to assemble this 
with CP /M's RMAC (relocatable 
code macro assembler), patch it into 
the BIOS, and use the CP/M 
SYSGEN function to put the new ver
sion onto tracks 0 and 1 of the 
WRITE system master disk. Nter 
that, any time I do a cold boot with 
that disk in the A drive, the inter 
preter is operating. 

Obviously there can be more than 
one of these interpreter systems. For 

example, Micropro's Wordmaster, 
which we use for programming, 
wants Control-K as the up-cursor 
command. It was a trivial job to 
change the table in the CBIOS and 
have a new Wordmaster system 
master. Cold boot that, and the ·up
arrow key sends a Control-K. Of 
course, I have to remember not only 
to change system master disks, but to 
reset the computer when I change 
from using WRITE to using Word
master. The CP/M warm boot" 
command (Control-C) won't do the 
job; warm booting causes CP/M to 
refresh its disk directories, but it 
doesn't read in the system track 
again. 

I realize this is complex . It's impor
tant for several reasons. First, unless 
you buy your system-CP/M-from 
an outfit that gives you the source 
code to your CBIOS, you won't be 
able to do anything like that; and 
while there's no temptation to play 
about like that when you first get a 
machine, it's surprising how quickly 
the urge can come upon you. After 
all, I swore to Tony and my mad 
friend that I would never, never be in-

Info & Calif 619-698·8088 

terested in understanding operating 
systems and all that arcane stuff that 
goes on inside the machine . . . 

Second, it shows just how com
plicated things can be just to get some 
convenient features. This is the ap
peal of the dedicated word processor: 
they've set up all this for you and put 
the dedicated keys on the console. All 
you have to do is read the labels. I 
agree that's tempting, too .  The prob
lems come after you've learned your 
system and you want to do things 
that weren't designed into the 
dedicated machine . 

Third, there's a way out: fully 
reprogrammable keyboards. I'm told 
that the IBM keyboard is that way, 
which is why Jim Baen's Magic 
Keyboard program can reassign the 
various misplaced keys. I'm also told 
that the new Lobo Max-80's keyboard 
is completely under software control, 
so much so that it has to read in an 
assignment file when it does a cold 
boot.  The Otrona Attache keyboard 
is much like that as well. Alas, neither 
IBM nor Otrona has given us the soft
ware and documentation to allow 
complete reassignment of keys. I 
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don't know whether Lobo intends to 
or not. 

I wish everyone would, though. 
Then we could have truly customized 
text-editor programs. 

M or N? 
Mucking about with the CBIOS 

gave me the opportunity to check the 
timing on both the M-Drive and 
N-Drive . As most of you know, these 
are two similar schemes for fooling 
your computer into thinking that a 
big block of memory is a disk; pro
grams read and write on the "memory 
disk" rather than an actual disk 
device. This is very fast. Unless you 
have a battery backup, it is also very 
temporary. 

My Compupro 8085/8088 dual 
processor has both M-Drive (several 
of the new Compupro superfast 
RAM-21 boards) and N-Drive 
(Semidisk) . Both have advantages : 
the M-Drive memory is available as 
regular memory when I run the 
machine as an 8088 (for instance with 
CP /M-86), but M-Drive can work 
only with the dual processor and a 
direct-memory-access disk controller. 
The Semidisk memory is not avail
able for any purpose other than as a 
pseudodisk, but Semidisk will work 
with any S-100 bus machine (and ver
sions are available for the IBM Per
sonal Computer and the TRS-80 
Model II also) .  

Whatever their relative advan
tages, they're nearly equal on speed. I 
used the RMAC assembler to assem
ble my CBIOS on M-Drive, then on 
N-Drive . The source code is 72K 
bytes long. Much of it is comments; 
Tony believes in well-annotated 
code. Still in all, it's a big enough job 
for a fair test. To make sure there 
were lots of disk operations, I had the 
assembler write both .PRN (printing) 
file and .SYM (symbol tables) onto 
the logged disk. The .PRN file is well 
over lOOK bytes long. 

It assembled in one minute and 
nine seconds on M-Drive and one 
minute and eleven seconds on 
N-Drive . This is as near to equal as 
makes no never mind. For com
parison I then did the same job on the 
B-Drive . That took 2 :49, more than 
twice as long. 
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M-Drive and N-Drive are also 
about equal in speed when used for 
spelling checking. I now have a new 
version of The Word Plus that runs 
fine with either M-Drive or N-Drive; 
and because of the pseudodisk 
speeds, it's practical to use The 
Word's Lookup feature routinely. 

Now I have been 
accused of being a 
"typical academic 

snob. " 

Lookup is a search through the dic
tionary for words similar to your 
misspelling; with normal disks, the 
computer's search takes about as long 
as it would for me to look up the 
word in Words Most Often Mis
spelled, but it's really nice with 
pseudodisks. 

More Benchmarks 
My "Benchmark of Sorts" as 

reported in the October 1982 BYTE 
must have been reasonably popular; 
at least it drew a lot of mail, almost 
all favorable. The program fills two 
20 by 20 matrices, multiplies them, 
and sums all the elements in the 
answer, using REAL variables . 
(Someone wrote to tell me I needn't 
have used reals, because integers 
would do. Of course that's true, but 
the point of the benchmark was to 
test ability to handle real numbers. )  

John Aro of Caspar, Wyoming, 
used the matrix benchmark programs 
on a North Star Horizon Z80A (4 
MHz); for the 20 by 20 matrices, he 
got two minutes and eight seconds 
(2 :08)  with North Star BASIC and 
1 :52 with FPBASIC; 1 :10 with JRT 
(p-code) Pascal; 2 :01 with CBASIC; 
and 0:24.6 with CB-80. These times 
seem reasonably comparable to those 
I got. 

Using FORTRAN, Harold Conrad 
of Taber, Alberta, Canada, got a time 
of 39.3 seconds for the 20 by 20 case 
on a 2-MHz 8080A. This is again 
comparable but slightly faster than 
the MT + time obtained on my 8085. 

Another letter was from Professor 
Roger Kirchner of Carleton College in 
Northfield, Minnesota (where the 

James and Dalton boys came to 
grief) . Professor Kirchner ran my 
benchmark program on his TI-99, 
using the TI-99/4A p-code Pascal 
compiler. 

His time for the 20 by 20 was 75 . 7  
seconds. By comparison, Pascal M, 
which also uses p-code, did the same 
program in 59 seconds on my Com
pupro dual processor. (And see 
above, 8. 9 seconds for the Sage 
68000 . )  

Professor Kirchner, incidentally, 
argues in favor of Logo as the begin
ner's language of choice. 

More Things My 

Postman Brings Me 
This column generates a lot of 

mail . Most is favorable . I brood too 
much about the unfavorable mail, 
but there's not much to be done about 
that tendency; I don't know any 
writer who doesn't ignore 30 good let
ters to worry excessively about one 
poison-pen epistle. 

Sometimes, though, I just don't 
know what to do, as for example with 
the pair of letters I got concerning 
Edsger Dijkstra's "unpleasant truths" 
(see the October 1982 BYTE) .  Pro
fessor Edward O'Connell Jr. of the 
Psychology Department of Syracuse 
University tells me "BASIC is indeed 
brain damaging, "  and I was far too 
unkind to Professor Dijkstra, who 
was essentially correct in his observa
tions. 

Meanwhile, John S. Harbaugh of 
the Diebold Company says he's been 
programming for 23 years, and that 
"Mr. Pournell [sic) and Professor 
Dijkstra are typical academic snobs"; 
he takes me to task for being too par
tial to Pascal and insufficiently ap
preciative of BASIC. 

In fairness to Mr. Harbaugh, it 
looks as if he'd read the quotes from 
Dijkstra and skimmed so fast he 
thought I agreed with them. 

Professor O'Connell's letter is 
another matter. I was going to let it 
go, but I've just read it again, and it 
needs a reply . 

He says, "I have been in the field 
since 1959, through FORTRAN, IPL
V, COBOL, GATE, PLII, BASIC, 
APL, and Pascal . The only one of the 
list that I have found teachable is 



The software 
from torno 

Beyond DBMS . . .  beyon user-f 

The first information management 
system created fro m  its inception for 
the multi-user. 

The first truly professional system created for 
the program merless environment. I N  FORMA � 
bri ngs even to the f irst t ime user prog ramming 
capabi l it ies never 
before thought 
possible with 
microcom puters. 

Worlds beyond i n  
speed, secu rity, 
capabi l ity and 
flexibi l ity: 

SPEED. The first information 
management system 
for micros that is fast enough to 
accommodate full operational 
interactive onl ine computing. 

SECURITY. The first micro system . 
provid i ng the total secu rity necessary for any 
business com puti ng situation to function 

· 

properly. I N  FORMA XTM provides fu l l  transaction 
recording for audit pu rposes and i nd ivid ual 

· 

secu rity to the f ield level. 

CAPABI LITY: Fu nctions far beyond all cu rrent 
micro systems with its u n l i m ited n u m ber of 
fi les; m u lt iple screens per reGord; i nteractive 

. . .  tr.ue m u lti-user. 
f i le sharing of data; extensive calculat ion and 
math computat ions. 

FLEXI B I LITY: I N FO R M A  X'M permits com plete 
modification of any file, record or field previously 
entered with no damage or loss to existing 
data; change fields (key or non-key) or change 
calcu lations at wil l; and much, much more. 

If you have not experienced I N FORMA � . you 
are worlds removed fro m  the lead i ng edge of 
microcomputi ng's true I nformation Management 

capabil ity. 

ABACUS DATA is total ly dedicated to 
helping your  business m ove i nto the 
creative future of software. We welcome 

you r  questions and comments. Please 
cal l  our toll free numbers - avai lable 

for service, not j ust sales: 
1 -800-874-8555. I n  Florida cal l  
col lect, 0-904-398-9547. 

NOW AVAILABLE for TeleVideo®, BOS®, I BM PC®, 
MuSYS®, DEC®, N EC®, and others with Z80, 8088, 
8086 CPU's using CP/M®, CP/M-86®, MmmOS"f®, 
TurboDQS®, dpc/OS®, operating systems. M inimu 
memory 52 K. Cal l for others. 

Circle 5 on Inquiry card. 



VisiCalc® was a swell idea 
for then. 

The next generation. Fi rst generation e lectronic 
worksheets were a good idea . They were early software 
management tools that could e l iminate a lot of hours 
with a spreadsheet calculator. pencil and eraser. Enter 
M u ltipla n.  the next generation electronic wo;ksheet 
that's as easy to use as it is usefu l .  
Make comparisons. Compare M u ltiplan t o  a n y  of 
the earlier electronic worksheets. We've g iven you some 
"prompts" above. 
Compare learning time. M u ltiplan's tutorial book brings 
you up to speed. Fast. But M u ltiplan doesn't stop there. 
M u ltiplan's O n - l ine Reference G uide g ives you instant 
help if you have questions. It k nows where you are in 
M u ltiplan and offers i nformation related to your problem, 
right on the screen.  
Compare ease of use.  All M u lt ip lan prom pts are 
fu l l  length words or phrases. And M u lt iplan provides 
"naming;·  the abi l ity to assign a plain Eng l ish name to any 
' Based on features 1n releases VC.202BO·AP2 a n d  VC- 1 56YO-I BM 
of VisiCalc on lhe Apple II and IBM-PC respectively. 

cell or area. "Gross Profit = Sales-Cost" rather than 
"AA44 = AZ23 - B K 1 54." Which means you can work 
more intu itively. And faster. 
Compare utility. M u ltiplan lets you l ink  related work
sheets so that information is tra nsferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but l ink  them with your overal l  
company forecast. Then, just change the forecast for 
any region, and the company forecast sheet is updated 
automatical ly. Something you can't do with first generation 
worksheets. 
Compare reports. Not just the work you can do, but the 

. way you can present it. M ultiplan's flexible formatting 
options al low you to produce presentation-qual ity reports. 
And its sorting capabi l ity lets you sort by either alpha
betic or nu meric order. So a sales ma nager who normally 
l ists sales regions alphabetical ly could sort by amount 
sold and conveniently rank by sales performance. The 



Multiplal1" is a great idea 
for now. 

result is a more mean ingful and useful  presentation of data. 
Compare availability. With M u ltip lan ,  you're not 
l imited to a s ingle range of computers. M ultiplan is avai l 
able for Apple® a n d  for m icrocomputers that run 
MS""- DOS, XEN IX:" or C P/ M -80® operating systems. 
M ulti plan su pports both 40- and 80- columns on the 
Apple I I .  
Compare the source. M icrosoft was the world's first 
microcomputer software company. Today, M icrosoft 
software is runn ing in well over a mi l l ion installations, 
worldwide. Lang uages. Uti l ities. Business programs. All, 
maintained at the state-of-the-art .  
Compare for yourself. Drop into your computer store. 
Compare M u lt ip lan's powerfu l ,  u ser-oriented features 
to any electronic worksheet on the market. If  you've 
been using VisiCalc, M u ltiplan's abi l ity to directly uti l ize 
your VisiCalc files lets you easily u pgrade to M ultiplan .  
And that's just another o f  the m a n y  features designed 

to make M u ltipla n  the electronic worksheet for 
now. And years from now. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 
M•crosoft I S  a regis
tered trademark, and 
M ultiplan. XENIX. and 
MS are trademarks of 
Mecrosof1 Corporation 

V•s•Calc IS a regestered 
trademark of VisiCorp 

CP/M ·80 1s a reg1stered trade· 
mark of Digetal Research. Inc. 

Apple es a regestered trademark of 
Apple Computer. Inc. 

/ 



Attention 
Dealers: 

General 
Accounting 
Programs 
Cougar Mountai n ' s  general ac
cou nt ing  programs operate on  
CP/ M ,  M P/ M  compat i b le  sys
tems , inc lud ing  Turbo Dos and 
M mmOST. Des igned to work on 
hard d isk  systems . 

Program Features: 

• M ulti-User w/record & f i le  
lock 

• Multi-Company use w/con
sol idat ion 

• Accounting I ntegrity w/an 
aud it t ra i l  which offers data in
tegrity to C PA o r  Comptro l ler .  

• Outstanding Documenta
tion 

• Fully I ntegrated w/s ing le  
source entry or  s tand  alone 

• C . A .T . S .  Computer Assisted 
Tutor ial Software w /3  levels of 
user help Pl us  can be real 
t ime or modified batc h i n g  for 
users with larger vol ume  of 
data i nput . 

Cougar Mountain Offers 
You: 
• I ncreased Sales 
• Complete Dealer Support 

t h rough our  excel lent  staff of 
Customer Service Representa
t ives 

• Train ing Seminars 
• Assistance in  system conver

sion and i nterfac ing  programs 

• No R isk ! 
MONEY BACK GUARANTEE! 

'Gougar 
Q4ountain 
Woftware 

1 0  S. Latah Box 6886 
Boise, I D 83707 
208·344·2540 
TM:  CP/M & MP/M - DiQital Research: TurboDos -
Sohware 2000; MmmDST - TeleVideo 
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Pascal. . . . Diddling about with 
BASIC as a first language leads to in
fantile fixations. Pascal can be 
taught, is logical, and demands very 
little more than BASIC initially. (By 
the way, · how many times do you 
want to write single-statement pro
grams of the form 'PRINT 2 *2'7)" 

Now what is one to make of all 
this? According to Professor O'Con
nell's letter, he has been teaching for 
18 years that which cannot be taught; 
for I doubt seriously that he has long 
been teaching Pascal. Has he really 
been taking money under false 
pretenses? FORTRAN and COBOL 
are not my favorite languages, but ye 
gods, useful computer programs 
didn't start with Pascal i 

It's certainly possible to rationally 
debate what is the best introductory 
teaching language . It's even possible 
that there is no "best" for all ages; 
that BASIC or Logo is "best" for 
young children, while older students 
might better start with Pascal or even 
LISP. One thing I am certain of is that 
letters that inform me that I am "in
fantile, naive, biased, and ignorant" 
are not likely to change my views, 
and I'd have thought a professor of 
psychology would realize that .  

He does say my columns are 
"always interesting" and that he likes 
my reviews of equipment and soft
ware. 

The Language Debate Continues · 
Mr. Paul A. Sand in defense of 

Pascal says, "Pascal is primarily 
useful for composing large programs. 
Its advantages don't usually show up 
in benchmarks and tutorial texts. A 
good analogy is one I heard from an 
employee of Apple Computer: it is 
very impractical to use a Boeing 747 
to run to the corner grocery store; it's 
equally impractical to walk from 
New Hampshire to California .  
Similarly, i t  is  impractical to use 
Pascal for small programs, and 
BASIC -any version-is often 
hopelessly underpowered for larger 
programs."  

I agree with this except for the final 
sentence, which is ambiguous. If he is 
saying that no version of BASIC is 
useful for large programs, I think he 
may be wrong. 

SPP to the Rescue! 
One of my major dislikes of Pascal 

as it is normally implemented on 
microcomputers-! have no ex
perience with it on big machines, and 
anyway that's irrelevant since I'm 
writing for "the Small Systems Jour
nal" -is that Pascal tries to make me 
think like a computer. Indeed, Mike 
Lehman put it very well in the manual 
to his Speed Programming Package : 

The Speed Programming Package 
helps the user to remove all "dumb" 
errors prior to compilation. One of 
the limits to productivity is the 
human frustration threshold. One 
must experience first-hand reaching 
the end of a four thousand line source 
compilation only to find that a 
semicolon (or· period) was missing to 
fully understand the situation. One 
must then re-edit and recompile only 
to find that it may still be wrong, 
leading to only more and more 
frustration. This tends to lead pro
grammers to become extremely 
careful and spend much time 
simulating the compiler in their heads 
to save time when the computer 
should be able to make the produc
tion of programs easier, not harder. 

That is precisely the point I have 
been trying to make about Pascal: 
that the implementations I have 
worked with seem well designed to 
drive you to either think like a com
puter or go quite mad. Perhaps Pro
fessor O'Connell and Mr. Nelson and 
my other detractors never leave out 
semicolons. Perhaps they are correct 
when they condescendingly tell me 
that if I had · enough experience I 
wouldn't make syntax errors; but 
perhaps they are not. Mike Lehman 
has far more experience than I do; 
after all, he wrote the Pascal MT + 
compiler, first in UCSD Pascal, then 
in MT + itself . . 

l don't want to have to think like a 
computer. I want the computer to . 
compute, leaving me to get my own 
work done. I don't much care 
whether my programs meet some out
side criterion of "elegance" or even 
"efficiency."  ("After all," as Carl 
Helmers says, "if you define 'efficient' 
as 'using least memory, '  then the old 
one-letter BASIC variables were effi
cient . . . .  ") I do care that my pro
grams are easy to work on at periodic 
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S-100 World News 

MACROTECH International Corporation 22133 Cohasset Street, Canoga Park, California 91303 • 213-887-5737 

Megabyte S-100 Memory Here Now 

M3 Family Growing 
Another product recently introduced by 
Macrotech is soaring to the top of the best
seller list. The Multiuser II is a 128 kbyte 
70ns CMOS static ram memory board that is 
unquestionably without peer in the S-100 
marketplace. It's a 6-layer board with blazing 
speed, 8/16 data transfer protocol,  and ultra
low power external battery support. The 
same M3 memory mapped addressing archi
tecture so in demand with system software 
professionals is now standard in the new 
Multiuser II .  M3 was first developed by Macro
tech for the popular Multiuser I 256K dynam
ic ram board to meet the demanding require
ments of today's sophisticated systems. 

Macro tech's advanced memory mapping 
scheme allows each 4K block of the 16 bit  
(64K ) logical addresses to be dynamically 
translated to any 4K block of the physical 
memory. Global memory can be configured 
to any size and located anywhere in the logi
cal address space. All remaining memory can 
be addressed through the remaining logical 
address space by simply reloading the map
ping registers to address the desired physical 
memory blocks. This scheme permits unlimit
ed use of all on-board physical memory. 

Major breakthrough made by 
Macrotech International Corporation 
CANOGA PARK (MI)-January 20, 1983-Mike Pelkey, president of Macrotech International 
Corporation, today announced a major technological breakthrough in S-100 dynamic memory 
board density. A full megabyte of high speed dynamic ram is contained on a single stan
dard size S-100 multilayer P.C. board. The product, dubbed 'Max' meets all IEEE/696 mech
anical and electrical specifications and byte 
parity generation/checking is included as a 
standard feature. Max supports IEEE/696 24-
bit addressing (selectable at any 128K boun
dary), 8/16 data transfer protocol, phantom 
line operation, and the same ultra low noise 
bus signal filtering provided on Macrotech's 
popular high performance 256K dynamic 
memory board. 

Max is in production now and shipping at 
the all-time low cost per bit list price of $1 ,983 
in unit quantity. 

Bruce Kimmel, Macrotech's sales manager 
reports that customers are being served on 
a "first-in, first-out" basis and warns that due 
to a high incidence of graphics and similar 
memory-intensive applications, along with an 
unwillingness in the trade to pay exorbitant 
prices for memory, backlogs may occur for 
Max which could delay shipments against 
some late orders. With the improbability of 
second sourcing for some time, interested 
parties are urged to get orders in as soon as 
possible. Bruce can be contacted at 22133 
Cohasset Street, Canoga Park , C alifornia 
91303,  or reached by telephone at ( 2 1 3 )  
887-5737. 

Where it all started: pictured is the popular 
Multiuser I, Macrotech'sjirstproduct. This 
widely used board provides 256 Kbytes of 
dynamic ram with 4K page memory map
ping (called MJ ), 8/16 bit operation, 24 bit 
addressing and byte parity checking. 

Virtual Disk 
Flexibility Cited 
CANOGA PARK-January 20 , 1983-Macro
tech reports their Multiuser I and Multiuser 
II S-100 ram memory boards can be used as 
both system memory and "virtual disk" stor
age in eight or sixteen-bit applications. Ad
dressing flexibility is the key. The Multiuser 
M3 memory mapped addressing is guaranteed 
to allow memory partitioning to fit the exact 
requirements of your system without ever 
wasting a single byte. 

Today's trend in operating systems appears 
to include extended memory capabilities to 
allow for the recent technological advances 
in semiconductor memory. A close look at 
Digital Research's new CP/M 3™ for example, 
would lead you to believe that it was especial
ly created to fit Macrotech's family of Multi
user memory boards. (It wasn't, but try to find 
one that fits better.) 

MACROTECH Announces 
Distribution Expansion 
CANOGA PARK-January 20, 1 983-Macro
tech is now establishing domestic and inter
national dealer/representative networks. The 
California based firm is expanding it's cus
tomer support through these channels and in
vites inquiries. Volume users and retailers 
should contact the company for details. 

Macrotech's marketing director Bob Ryle 
states, " IEEE/696 has made S-100 legitimate. 
It is rapidly gaining acceptance due to its in
herently superior speed characteristics:' Ryle 
attributes the growing demand for Macro tech 
memories to Macrotech's strict adherence to 
the IEEE standard. Circle 253 on inquiry card. 



intervals . 
Let me praise Lehman's Speed Pro

gramming Package . When Mike first 
sent me Pascal MT + ,  he sent along 
the SPP; but alas, he sent no 
documents for it, and I was never 
able to use it .  Every now and again I 
got puzzled letters from readers who 
were using SPP, and who didn't 
understand some of my frustrations 
with Pascal. Why didn't I use SPP7 

Meanwhile, Digital Research was 
redoing the SPP documents, and 
they'd send them along Real Soon 
Now. Eventually they came. 

Put simply, SPP is indispensable . 
It's not wonderful. It could stand 
some improvements. Even so, it's 
vital that if you program in Pascal 
MT + ,  you must get SPP. 

SPP is a whole package of pro
gramming aids, including both 
editing and syntax-checking func
tions. As Paul Sand put it in his 
thoughtful letter, many of Pascal's 
deficiencies are disadvantages of 
compilers rather than interpreters; 
compilers are notoriously unfriendly . 

With SPP, though, some of those 
deficiencies are remedied . 

SPP contains a screen-oriented 
editor somewhat similar to Word
master. Some changes have been 
made to the Wordmaster command 
structure and not all have been well 
chosen; I particularly miss Word
master's little "QP" buffer, and I can't 
understand why Lehman made some 
of his other changes . No matter. You 
can always use Wordmaster to create 
most of your program, then go to 
SPP for the final touches; or, more 
likely, you can simply get used to 
SPP's quirks. 

Incidentally, I'm writing an SPP 
· editor CBIOS to enable my Archive 
keyboard to work directly on SPP's 
editor. 

The SPP editor has some of the 
features of the UCSD Pascal editor. It 
aids in indentation, for one thing. 
There's also a "pretty print" reshuf
fler: once your program has been 
created, SPP will automagically 
reformat it with levels of indenta
tions. That by itself shows you many 

D E CA D E S  OF S E RVICE 
Washington Computer Services 

97 Spring St . '  New York , NY 10012 an affillata ol <«:xi������))) OSI.1!!12 

TO ORDER: Call our toll-free number: (800) 221-5416. In N Y  State and 
for technical information :  (212) 226-2121 . Hours : 9 AM-5 :30 PM ( EST) 
Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

NEC APC 
8086. 16  bit processor; Two 
8" DSDD disk drives; 128K 
RAM (to 640K ) ;  green or RGB 

PERFECT FOR: color screen.  
Word Processing 
CAD/CAM graphics 

(1024 x1024 resolution) 
DatlBase Management 
Accounting 
Chang lab's Microplan 
IBM emulations 
CP/M-86, MSDOS, UCSO P. 

This new state-of-the-art work 
station out-performs $ PRICES START BELOW 

all others near its 3300?0 priCe range. (One disk drive, green) 

NEG COM PUTERS AND MON ITORS g�n�;:��#P-omo 

PLEASE 1 Do not confuse us with mail  order dealers. We are a full service distributor 
• serving the data processing & installation needs of business & industry 

from micros to mainframes. System houses. educational institutions & governmental agen
cies given special consideration. Leasing available. N.Y. State agencies. municipalities. 
and schools-call us for information on our O.G .S .  term contracts on hardware & software. 
Please call lo make an appointment for demonstration of this extraordinary computer at our showroom. 
Prices subject to change without notice: call for latest prices. Prices include 3% cash discount .  N .Y. 
residents add sales tax. CPIM0 is a trademark of Digital Research. All sales subject to our standard 
sale conditions (available on request). Above prices do not include customization or installation. 
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of your horrible mistakes, such as 
missing END statements. 

Finally, from within SPP you can 
do syntax checking. That goes fast on 
the M-Drive; and when a syntax error 
i s  d e t e c t e d ,  S P P  p u t s  y o u  
automatically i n  the text editor, with 
the cursor where the compiler thinks 
the error was. (The UCSD editor on 
the Sage 68000 system does this also . )  

There are more valuable features to 
SPP. It will check the spelling of your 
variables. If it finds a variable used 
precisely once, that's a pretty good 
candidate for a spelling error. It will 
log source-code modifications . It will 
even run special procedures you write 
yourself. 

In other words, I'm wild about 
SPP, and I think it's high time that 
everyone selling Pascal get busy to 
provide something similar; the effect 
on the national blood pressure will be 
dramatic. 

Database the Easy Way 
If I'm after a quick and easy way to 

store data, I generally use my own 

STEP U P! 
Qual ity Software for 

Apple I I ,  Apple I I I ,  I BM PC. 
Medica l ,  Denta l ,  Office 

And Educationa l Software 
For further information 

call 

(6 1 9)  365-6668 

V i l lage Data Center - P.O. Box 603 
Joshua Tree. California 92252 

Circle 255 on Inquiry card. 



OCT 

Host Computer 

A multi-functional Octopus 
It's a printer buffer, a printer spooler, frees 
computer time and enables copying capabi l ity. 

A data protocol translator: 
paral le l  to paral le l  para l le l  to serial 
serial to para l le l  serial to serial 

A multitask data channel controller: 
• enables host computer to communicate 

to multiple periphera ls simu ltaneously. 
• enables mu ltiple computers to communicate 

with multiple peripherals simultaneously. 
• compatible to most interface protocols.  

All in one for only $197. 50 . . 

PUS 

Standard product includes: ZBO CPU 
One paral le l  input port Ccentronic printer and 
IBM PC compatib le) ,  one para l le l  output port 
Ccentronic printer and I B M  PC compatible) ,  
two Serial  RS232 Asynchronous ports, BKB 
resident memory. 

Options include: 
Up to 256KB upgradable memory 
Graphic enhancements. 
Modem with Auto Dial  capabi l ity. 
Two additional para l le l  ports 
Two additional Serial RS232 Asynchronous ports. 
Customized software enhancements. 

l l l ll l l ll l l l l ll ll comDut:er DeriDMerals 111 1 1 11 11 1 1 1 11111111 111 1 1111 11 11 1 
1117 Venlc:e Boulevarc Los Anqeles CA 90015 can conec:t C 2 1 3 l  2 9 8 - 1 297 Telex: 1 94 561 LSA 
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Circle 235 on i nquiry card. 

Softwa�e Assodatfs 
now introduces 

a new line of 
affordable 

quality 
software 

DATABASE SYSTEM 
A user-friendly file management system. 
Includes: 

- On-screen design of input and report 
formats 

- Multiple field keys with capability to 
search on any field 

- Query language included for easy 
retrieval of file information 

SORT PACKAGE 
A stand-alone, easy to use sorting 
package using fast heapsorting. Includes: 

- Sorting on up to 10 keys 
- May be parameter file driven 
- A separate file merge capability 

INDEX CARD FILE 
A computerized index card file with user 
designed format. Includes: 

- 50-column x 14-l ine size 
- Search for any keyword(s) within file 
- Sort "cards" into smaller categories 
- Perform mathematical functions on 

given portions of a card 

SOFTWARE ASSOCIATES 
38A W. Oakland Avenue 

Oakland, N.J. 07421 
(201) 337-2002 

Formats: IBM PC (PC-DOS or CP/M-86); Osborne; 
NorthStar; Altos. Call about the availability of other 
formats. 

Requirements: CP/M-80, CP/M-86, IBM PC-DOS 
(MS-DOS); 64K RAM; Addressable cursor terminal; 
Printer capable of 132 column. 

Terms: Money order, cashiers check, Visa. Master· 
Card, personal or company check (allow 14 days to 
clear). COD (add $4.00) - Include $5.00 for shipping 
and handling. N.J. residents add 6% sales tax. All soh
ware shipped UPS (ground). UPS Blue Label add $3.00 
per item. 

Trademarks: Sohware Associates; IBM, IBM PC-DOS 
- International Business Machines, Inc.; CP/M-80, CP/ 
M-86 - Digital Research, Inc.; MS-DOS - Microsoh, 
Inc.; Osborne - Osborne Computer Corporation; North
Star- North Star Computers, Inc. ; Altos - Altos Compu
ter Systems. 

© 1983 SOFTWARE ASSOCIATES 
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Minimum Data Base because it's sim
ple to use and understand, and so 
long as there aren't more than a hun
dred or so records of more than eight 
to ten items per record, MOB is more 
than adequate. 

More complex data storage and 
retrieval requires more sophisticated 
programs. One such I've long recom
mended is dBASE II. (I have several 
rivals of dBASE II here, and I hope 
some time to try them; the problem is 
that between MOB and dBASE II 
there's been no need for anything 
else . )  

The only real problem with dBASE 
II is the documentation; getting 
started with it from scratch can be a 
frustrating experience . It's not an im
possible task; a number of friends, 
some of whom have zero experience 
with computers, have taken dBASE II 
and created really sophisticated 
record-keeping structures with it with 
no help from anyone. Still, the in
troductory documents have not been 
its strongest point. 

Comes now Fox & Geller with its 
Quickcode program; and a good part 
of the problem of getting started with 
dBASE II is solved. The Quickcode 
programs and book will help you get 
set up with dBASE II and get you 
through the transition from "I 
just want to do my Christmas card 
list" to generating sophisticated ac
counting programs. 

It works by "screens"; that is, you 
can use Quickcode to set up the struc
ture of the database, one screen per 
record; after that, you enter data into 
the database by filling in the blanks, a 
screen at a time. Anyone starting out 
to learn to use dBASE II can save a 
good bit of time and frustration by 
getting the Fox & Geller Quickcode as 
well. Quickcode would also be useful 
for anyone using dBASE II as a pro
gramming language . (Many do; it's 
possible  to write  some very 
sophisticated programs in dBASE II . )  

Keyboard Companion 
One day there appeared via UPS 

five boxes, each about two feet long 
by half that high and wide. The only 
clue as to what they contained were 
the words "Keyboard Companion."  
When we opened them, we found 

several copies of a device with that 
name. Each was slightly different. 
One was designed for use with a 
TRS-80, another for an Apple, the 
others for more general systems. 

The Keyboard Companion is a 
combination copyholder and tilted 
table. It consists of some metal box
like structures to elevate your 
monitor screen and an attractive 
nonmagnetic black Bakelite board 
with an aluminum edge holder at the 
bottom. A plastic line guide/paper 
holder fits onto one edge. The board 
attaches to your screen via Velcro 
strips; the bottom edge can rest on 
your keyboard or alternatively on 
the table that holds the keyboard. 
The result is that you've a table be
tween the keyboard and the monitor 
screen for notebooks, program copy, 
notepaper, or anything else you 
might want to be looking at while 
using the keyboard. 

Our Keyboard Companions sat 
unopened for months. Then Barry 
Workman took the TRS-80 away, 
and one of the students remembered 
we had a Companion for it and sent 
that along. Later we got the Apple, 
and out came another. They worked 
out very well; so well that I fished out 
yet another Companion and set it up 
as part of Zeke II's system . The Com
panion has proven to be a very useful 
addition to the system, and I am 
beginning to wonder how I got along 
without it for so long. 

When you're designing your com
puter setup, it couldn't hurt to look 
into the Keyboard Companion line; 
this might be just what you're looking 
for. They come in 16- and 20-inch 
widths, with screen holders designed 
for most popular monitors . 

New Operating Systems 
As I write this, they're arranging to 

get me a test copy of CP/M 3.0 .  I've 
just finished speaking with my col
league Mark Dahmke, who already 
has it; Mark likes it a lot. It has a 
number of attractive features-in
cluding no more Control-C every 
time you change disks. More on that 
next month . 

I'm also eagerly waiting for Tony 
to finish work on the CBIOS for 
CPM-86 to run on the Compupro 

Text continued on page 242 



S-1 00 STATIC M EMORY 
BREAKTH ROUGH 

Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's  memory 
boards provide the advanced features, 
qual ity and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 
Completely Assembled. 

These memory boards are not kits, 
nor skeletons - but top-qual ity, high
performance memories that are shipped 
to you completely assembled, burned- in ,  
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant 's  boards are 
created by a designer, well known for his 
proven abil ity in advanced, cost-efficient 
memory design.  Innovative circuitry 
provides you with highly desired features 
and incredible versati l ity. 

Only fi rst-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Trial .  

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 1 5  
days after shipment and we wi l l  refund 
the purchase price (less shipping). 

NEW S-100 PRODUCTS COMING 
SOON: 
* DUAL 8/ 1 6  BIT CPU BOARD 
* 1 28K 8/1 6 BIT STATIC RAM 
* 256K 8/1 6 BIT DYNAM IC RAM 

48K PARTIALLY POPU LATED $519. 
32K PARTIALLY POPULATED $409. 

64K RAM, MODEL MM65K1 6S 
• 64K x 8-bit 
• Speed in excess of 6 MHz 
• Uses 1 50ns 1 6K (2K x 8) static RAMS 
• Ultra-low power (435 Ma. max. -

loaded with 64K) 
• Bank Select and Extended Addressing 
• A 2K window which can be placed 

anywhere in the 64K memory map 
• Four independently addressable 1 6K 

blocks organized as: 
- Two independent 32K banks or 
- One 64K Extended Address Page or 
- One 48K and one 1 6K bank for use 

in MP/M' (option) 
• Each 32K bank responds 

independently to phantom 
• 271 6  (5V) EPROMS may replace any or 

all of the RAM 
• Field-proven operation in CROMEMCO 

CROM IX* and COOS * .  
• Compatible with latest IEEE 696 

systems such as Northstar, CompuPro, 
Morrow, I MS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 

/:llmczmor\)TM ililil/mczrchant 
1 4666 Doolittle Drive 

San Leandro, CA 94577 
(415) 483·1 008 

Circle 264 on inquiry card. 

FULL TWO-YEAR 
WARRANTY. 

The reliability of our boards, 
through qual ity-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That 's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 
Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Cal l  us at (415) 483-1 008 and we may be 
able to ship the same day. 
1 6K RAM, M odel 
M M 1 6K 1 4  

1 6K x 8  Bit 1 6K STATIC RAM $169. 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses field-proven 2 1 1 4  (1 K x 4) RAMS 
Low Power (less than 1 .2 Amps) 
Runs on any S-1 00 8080, 4 MHz Z-80 or 

5 MHz 8085 system. 

Prices, terms, specifications subject to 
change without notice. 

"Cromix and COOS are trademarks of CROMEMCO. 
' MPIM is a trademark of Digital Research 







THE SBCBOA designed for multiprocessor 

/slave or 1/0 processor, has on board 

Z80A-CPU ;  Dlo!A ; 128K dual ported IlAJ.I, no 

wait state, byte/word accessible; Eprom 

sockets up to 32K; 2 RS232 ; 2 parallel 

ports ;Memory lttap Prom ; 3  counter/timer; 

floppy controller; hard disk interface ;  

math chip AJ.I9511 ; 20 b i t  Intel Multibus 

21 vectored interrupts ; auxiliary power 

input for stand alone. 

INNOVATIVE nESEARCH, INC. 

17071 Kampen Ln, Huntington Bch, CA92647 

714-842-0492.1-lul tibus Intel trademark . 

Circle 501 on inquiry card. 

lloAax®sco1A 
SPEECH SYNTHESIZER 

- -
i/o!Mn® 

------
-�p �P�PP' 

$50 Each ($40 in hundreds) 
Order in Ones or Thousands 

The SC-O l A  Speech Synthesizer is a completely 

sell-contained solid slate device. This single chip 

phonetically synthesizes continuous speech of 

unlimited vocabulary. 

Computer interfaces and fexl-lo-speech algorithms 

also available for product development. 

Micromini is the largest U.S. distributor of the 
SC-0 1A. Call us tor a price quote. 
Call 1-800-645-3479, in N.Y. 1-516-374-6793 
MICROMINT INC. 

561 Willow Avenue 
Cedarhursl. NY 1 1516 

Add $2.00 for 
shipping & handling. 

Circle 502 on inquiry card. 

ULTRA-RES GRAPHICS 
N.E.C. UPD7220 GRAPHICS PROCESSOR 
* S- 1 00 BUS B&W $ 9 9 5 .00* 

- 1  024 x 1 024 PIXEL PLANE 
-Up to 8 VIDEO PLANES 

* S- 1 00 BUS COLOR 1 2 50.00* 
-THREE 5 1 2  x 5 1 2  PLANES 
-8 COLORS RGE TTL, 2 BD SYSTEM 

* MULTIBUS 1 995.00* 
-THREE 1 024 x 1 024 VIDEO 

PLANES 
-SINGLE BOARD 

* IBM PC 995.00* 
-1 024 x 1 024 PIXEL PLANE 
-UP TO 8 VIDEO PLANES 

SOFTWARE DRIVERS 
HARDWARE ZOOM 1 to 1 6  
SELECTABLE DISPLAY RESOLUTION 
MULTI-GRAPHICS PROCESSORS AVAILABLE 
start at• 

C.S.D. INC. 

PO Box 253 
Sudbury, MA 0 1 7 7 6  

6 1 7-443-2750 

Circle 503 on Inquiry card: 

Items Reviewed 

Keyboard Companion 
PKA Y Corporation 
POB 11463 
Costa Mesa, CA 92627 
(714) 548-2081 
M-Drive 
Compupro Systems 
Oakland Airport, CA 94614-0355 
(415) 562-0636 
Quickcode 
Fox & Geller 
POB 1053 
Teaneck, NJ 07666 
(201) 837-0142 
Sage II Computer 
Sage Computer Technology 
Suite 4 
35 North Edison Way 
Reno, NV 89502 
(702) 322-6868 
Semi disk 
Semidisk Systems 
POB GG 
Beaverton, OR 97075 
(503) 642-3100 
Speed Programming Package 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649-3896 
T-Switch 
�nmac 
2465 Augustine Dr. 
Santa Clara, CA 95051 
(408) 727-1970 

Book Reviewed 

TRS-80 II 
Apple II 

IBM PC 

128K 
256K 

512K 
1 megabyte 

CP/Mc86 

manual 
automatic 

$79.50 
$77 
$46 

$1198 
$2396 

$295 

$3600 

$1995 
$2995 

$250 

$147 
$395 

Introduction to the UCSD p-System by Charles W. Grant 
and Jon Butah, Berkeley, CA: Sybex, 1982, 300 pages, 
(415) 848-8233 

$14.95 
($1.50 handling) 

dual processor . CP /M-86 will enable 
the Compupro to run a number of 
programs that run on the IBM Per
sonal Computer. On that score, Mark 
Dahmke has it running and says, 
"CP /M-86 makes the IBM PC a 
usable machine. "  I thought that a bit 
extreme; after all, a lot of people 
think the IBM PC is usable now. I'd 
prdba_bly have one if I hadn't become 
s o  fur ious  over t h a t  horr id  

"European-standard" keyboard. 
Mark agreed he'd probably over

stated the case but added, "Going 
from MS-DOS to CP/M-86 is very 
much like going from TRS-DOS to 
CP/M. Once you've done it, you can 
never understand how you put up 
with the old system."  I'll have to take 
his word for it, but not for long; on� 
day I will get a PC, either by getting 
the right kind of S-100 video output 



Data Plotting  
Software for Micros 

This Is a system of 1 8  programs which process and display 
data: pie charts, bar charts, stock market charts, histograms, 
3D views of surfaces, log plots, curve fitting, data manage
ment, histograms and statistical analysis. 

Programs are modular, menu driven, written In BASIC, fully 
explained and keyed to theory. Use them as-Is or modify for 
custom applications. 

Programs handle x, x-y, and x-y-z data flies. Features include 
automatic scaling,  axis marking and numbering, auto replot 
when data changes, and a special program called LABELER 
which places text and symbols over graphics using a moving 
cursor. 
D Book $28.50 DApple disk $ 1 9 . 9 5  D IBMpc disk $ 1 9 . 9 5  

Sinclair Graph ics 
This self-teaching guide will show you how to write 2D and 

3D graphics on the Sinclair 1 000. 
Sinclair Graphics Is unique in that the author teaches graphics 
while writing useful and fascinating programs that do charting, 
graphing, games, simulation and computer art. 

The level of mathematics is kept to a minimum yet most 
topics in computer graphics ar€1 covered. 

Illustrative programs are applied to business, education, 
science, math and art. The presentation is light and informal 
while cleverly designed to teach graphics fast. 
DBook $ 1 4.95 

Structural Analysis 
Software for Micros 

More than just a collection of stress programs, this package 
contains all the elements commonly found in sophisticated, 
modern CAD systems but on a scale more appropriate for 
micros. 

You will be able to create a finite element mesh on the 
screen of your micro, rotate it in 3 dimensions, and store it on 
disk. Then recall the mesh from disk, recall a file of material 
properties and carry out a 3d truss or frame analysis. 

Nonlinear and large deflection analyses is accomplished by 
an incremental solution strategy. 

Other programs calculate combined stresses, area properties 
and plot deflected shapes of structures. 

All program are modular, menu driven and written in BASIC. 
0 Book $39.95 0 Apple disk $24.95 0 IBMpc disk $24 .95 

Graphic Software 
for M icrocomputers 

This self-teaching guide will show you how to write your own 
2 and 3 dimensional graphic software. It contains 61 fully 
documented programs In BASIC that Illustrate various graphics 
operations and programming techniques. 

Learn how tG create 2 and 3 dimensional shapes, translate, 
rotate, scale, stretch,  clip, remove hidden lines, shade, create 
perspective views, calculate and plot surface intersections, use 
a tablet to create 3 dimensional shapes and produce animation 
effects. Applications to science, engineering and business. 

Named "the best book available on microcomputer graphics" by 
Creative Computing in Feb, 1 982 .  
DBook $ 2 1 .95 DApple disk $ 1 9 . 9 5  DIBMpc disk $ 1 9 . 9 5  

DTAS80 Color Tape $ 2 1 . 9 5  

I BMpc Graphics 
This self-teaching guide will show you how to write your own 

2 and 3 dimensional graphic software on the IBMpc. This is a 
special version of the popular Graphic Software lor Microcomputers but 
it has been written especially for the IBMpc. 

In addition to the topics covered in Graphic Software, this IBM 
version covers hardware requirements, separating text from 
graphics, and use of the pc's special graphics enhancements. 

All programs are written in BASICA. 
DBook $24 DIBMpc disk $ 2 1  

Engineering 
Software for M icros 

This package of 2 5  programs wil l  show you how to write 
modern CAD software and use your micro for professional 
engineering work. 

Emphasis is on combining computer graphics with engineer
ing problem solving. Programs are included to interactively 
create engineering drawings, store them on disk, recall, up
date, merge, add physical properties and rotate in 3 dimen
sions. Other programs operate on drawings and perform matrix 
operations, Fourier analysis (spectra displayed graphically) ,  
mechanisms simulation, and optimization.  

All programs are menu driven, written in BASIC and fully 
documented and keyed to theory and equations. 
D Book $28.50 DApple disk $ 1 9 . 9 5  DIBMpc disk $ 1 9.95 

To order, send check drawn on US bank, money order In US funds, VIII or Mastercard number with expiration date to KERN I-t=' L::" � -1 PUBLICATIONS, 1 90 Duck Hill Road, P.O. Box 1 0298, Duxbury, Massachusetts 02332. Add $2 per book 4th class postage L"-.. Ll, _  L '\..l in US and Canada, $4 1 st class or UPS In US; $4.50 1 st class Canada; $ 1 2  air Europe and Central America; $ 1 8  air elsewhere. 

Circle 238 on i nqu i ry card. 

Call (617)934-0445 for faster delivery. ::'Ll�l10 \110;'-13 

BYTE March 1983 243 



board for the Compupro; or by get
ting a Heath/Zenith Z-100, which 
seems to be a complete PC work
alike; or by getting the PC itself and 
installing Jim Baen's Magic Keyboard 
reprogrammer. I have too many 
friends who are too happy with the 
PC for me to be a holdout forever. 

Getting the PC won't solve my real 
problem, which was rather succinctly 
put by Professor Ben Singer of the 
University of Western Ontario. Pro
fessor Singer writes, "I am still look
ing for a metaprogram-one thing 
that you turn on-a giant file cum 
program that you can write with, 
retrieve, make notes, rewrite, find old 
things, but without menus, without 
leaving disks and programs and all of 
that. "  

I know precisely what h e  means: 
I'm looking for that program too. 
Right now we have text editors, 
databases, calculator programs, 
filecard programs, scratchnote pro
grams, things to hold telephone 
numbers, spelling programs, etc . ,  but 
they don't really work together. A 
few, like Wordstar with Spellstar and 
Datastar, try to work together, but 
they aren't really what we're looking 
for. 

A possible approach is multitask
ing. I've never thought highly of 
multiuser operating systems for 
microcomputers; the computers are 

r cheap enough that I think the goal 
ought to be one user, one processor. 
However, that doesn't mean the pro
cessor can't be doing more than one 
thing at a time. After all, while it's 
waiting for me to type in more text, it 
can be checking the spelling of the 

text I've already written or doing 
something useful like that. In theory, 
that would be fine; in practice, I 
suspect it would have side effects suf
ficiently distracting that I'd never use 
the capability . 

On the other hand, I would greatly 
love to be able to access a desk 
ca lcu la tor ,  retr ieve te lephone  
numbers and disk catalog informa
tion, see my calendar, and make log 
entries right from within my text 
editor without having to save my text 
and load a new program. I've even 
made notes on what I'd like such a 
program (or operating system) to do, 
and I've given it the name Executive 
Secretary. I'm told it wouldn't be all 
that difficult to write; that I can add 
some memory, and with a little hard 
work Executive Secretary can be 
made to run. 

I'll believe it when I see it. That 
may not be as long as I think. Tony 
has a whole mess of stuff from Com
pupro and has been making 
mysterious noises about  new 
upgrades to the operating system; 
while I keep hearing rumors of similar 
activities elsewhere in computerland. 
After all, Compupro already has its 
MPM-8/16 multitasking multiuser 
system, and although it's not quite 
what I want it's a step in the right 
direction. My own bet is that by the 
time the West Coast Computer Faire 
comes along in 1984 someone will 
have my Executive Secretary . I sure 
hope so. 

Pascal Prime Project 
The Pascal Prime Project men

tioned last time continues. This is an 

attempt to get major compiler writers 
and publishers to agree on a set of 
"standard" extensions that fix Pascal's 
major defects . Carl Helmers will 
become chairman of the actual 
meeting to be held during the West 
Coast Computer Faire. We've heard 
from nearly all the major compiler 
writers and publishers, and they'll be 
there. Just how much agreement we'll 
get on Pascal extensions is still more 
guesswork than knowledge, but most 
of the compiler people seem anxious 
to cooperate. 

Meanwhile, I 've got a copy of 
Niklaus Wirth's report on Modula-2, 
his candidate for the language to 
remedy Pascal's defects and take its 
place. I haven't had a chance to study 
the book yet, but I don't think there's 
a Modula-2 compiler running on any 
system I'm likely to have; until I can 
run Modula-2, then, I'll continue to 
work on fixing Pascal. Last-minute 
flash: we now have Modula-2 work
ing on the Sage. I like it a lot . 

The Pascal Prime meeting will be 
open to the public; the structure will 
be a panel discussion of the invited 
participants, after which we'll take 
suggestions and questions from the 
floor. Since we don't have a lot of 
time, and we do hope to get some 
agreement on required Pascal exten
sions, we hope the questions and 
comments can be both relevant and 
short. And this column has gone on 
long enough. Next month, I hope, we 
can look at some equipment using 
8087 "math" chips, plus lots more on 
the Sage and the new Lobo Max-80, 
and perhaps the new Epson QX-10 
machine . •  

* INTRO SPECIAL * �O��UNI�,�L I VI� • COMPUTER SYSTEMS 
BASIS 1 08 Computer ALTOS Computers 

w/choice of drives ATARI 400 & BOO 
with controller Call Mmimum order S 100. Cashters checks and money Basis 108 Computers 

Micro Sci or  Fourth orders accepted. Add 3% lor VISA or MC. Add J% NEC PCBOOO Computers 
w/64K or 1 28K completely 

lor  shipping/insurance/handling. UPS. No COD. Sanyo Computers Prices subject to change . Calltoverllv. Orderhours 
assembled, tested and 1 400 G RANT AV E. I NOVATO, CALIFORNIA 94947 
configured 

* SPECIAL *  MICROSOFT I M M EDIATE DELIVERY 
41 5-892-71 39 PREMIUM SYSTEM $599 CALL COLLECT 

* DISKETTE SPECIALS * 
Maxell MD·1 (Box of 1 0) $ 32 BUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM. Maxel1 8 "  (Box of 10) $ 41 

SERVICES AVAILABLE: SOFTWARE APPLICATIONS • HARDWARE REQUIREMENTS 
MONITORS COMPUTER SECURITY • TELECOMMUNICATIONS • BUSINESS • SCHOOLS 
N EC Hi· Res 1 2 "  Green $129 CONSULTATION SERVICES. 
NEC RGB 1 2 "  Color Ask about out clients. All equipment tested prior to shipment . 
Sanyo Monitors Cal l II you don't see rt, please ask us. 
Amdek Monitors Call 
Electro home Call APPLE PERIPH ERALS System Saver Fan $ 77 
USI Amber $169 Thunderclock $ 1 25 Saturn Systems 
Televideo Terminals Cal l Mountain Computer Prod. Call Axlon Prod ucts 
COMMU NICATIONS Videx Prod ucts tor Fourth Dimension Call 
Hayes Micromodem I I  $275 Microsoft Products Best Micro Sci Drives Call 
Hayes Smart Modem $235 Corvus Products Prices 16·Bit Apple Card Call 
Hayes Modem 1200 Call TG Joysticks/Paddles Call SVA Products 
Microcom ABT Keypads $ 99 Peachtree Software 
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9-6 PST. Mon-Fri. Personal checks allow 20 days 
to clear. All products wiltllull manufacturer's war-
ranty. tactory sealed &a1il. resldentsadd 6% nles 
tax. Bank wires & P. O . ' s acCCJiled. Retail prices 
mav v3rv. 

Apple is a reglslered 1rademarko1 Apple Compuler. 
Inc. All brand names are registered trademarks. 

PRINTERS & INTERFACES 
NEG 8023 
N EC Spin writer 
Okidata Microline 
I DS & C. ltoh 

'""" "•'"'" ) CCS Interface Cards Call 
Qume and Diablo for 
EPSON w/Graftrax Plus Best 
Micro Buffer I I  Prices 
Grappler 
IBM Software and 

Peripherals 
Techmar STB Products 
Atari Software 

T.l. Home Computer 
Xerox 820·11 Computers 

APPLE BUSIN ESS SOFTWARE 
Versa form $299 
Supercalc CP/M $210 
DB Master VER 3 $169 
The Last One 
Format I I $275 

Accounting Plus Call 
eco ''""'"'' Oom"o ) INVOICE PLUS for 
FMS·BO, 8 1 , 82 Best 
dBASE II Prices 
VISICORP Software 
MICRO PRO 
Word star 
Supersort 
Mail Merge 
Data Star 
Spen Star 
Calc Star 

Circle 84 on Inquiry card. 



TH E M I C R O  CO M PUTER  B U S I N ESS  
W I LL G R OW FRO M $ 1 0 TO  $ 1 0 0 B I LL I O N  

I N  TH E N EXT E I G HT YEA R S I 
AR E YO U R EADY TO CAS H I N ? 

The m i c ro com puter business is predicted to grow from its present $ 1 0  bil l ion to $ 1 00 bi l l ion before 1 99 0 1  I magine the 
possibi l it ies this opens for you !  No matter where you l ive, i f  you're slarting up or presently in  business.  no other i n d ustry offers 
you more o pportunities! 

Now, f inal ly, al l  the inside information you need to secure a prosperous future in  th is dynamic industry is avai lab le in 
one place - THE COM P U T E R  ENTR EPRENEUR MANUAL! - An i m mense i nformation source. compiled by our inquisit ive research 
team,  aided by a panel of experts and busi ness people from all areas of the computer industry! 

We present the ins ide story of more than 1 00 lucrative computer busi nesses you can enter, where you'll find I he real 
o p portunities for the eight ies:  from one man operations l ike Programming Author, Word Processing Center or Consult ing, lo 
System s  House, Service B u reau, Computer Store etc! Many at l itt le or no investment '  All the invaluable facts and f igures:  
How to start, Capital  needs , Profit estimates and Margins, How to Sel l  and Market, How missing technical or business 
experience n e e d  n o t  s t a n d  i n  y o u r  w a y ,  Source of Suppliers, etc! Details that could take years to f ind  out on your own '  

We'l l  show you i n s i d e  tricks, l i k e  how to never again pay reta i l  for computer products a n d  consumer e lectronics. even for 
one item - right now, whi le you're starting your business!  How to get free merchandise and trade show i n vitations, etc. This alone 
wil l  m o re than pay for the m a n ua l !  You ' l l read actual  case histories of other computer entrepreneurs. so you can learn from their  
m istakes, and profit from their success stories! Where you ' l l  be one year from now depends on your actions today! Let u s  
show y o u  how to t a k e  t h e  first crucial steps! 

Order now and take advantage of our l i m ited i ntroduct ion special, THE COMPUTER ENTR E P R E N E U R  M A N UAL,  and a 
s i x  m o nth s u bscription to THE COM PUTER ENTREPRENEUR REPORT/ NEWSLETTER ( so you·re a lways up-to-date with the 
ind ustry ) , both for only $29.95! You must be convi nced on how easy you can strike it rich i n  the micro computer bus iness - or you 
may return the manual for a full refu n d  with in  thirty days! USE O U R  TOLL FREE N U M B E R  TO O R D E R !  

EVERYTH I N G  YOU  N E E D  TO K N OW 
TO S U C C E E D  I N  TH E C O M PUTER  B U S I N ESS  

I S  ALL  I N  TH I S  M A N U AL! 
THE COMPUTER ENTREPRENEUR MANUAL has the answers to al l  your questions about 

selecting, starting and succesfully running a computer business! There has never been such a 
comprehensive collection of know-how and information about th is business in one place! A l l  the 
facts you need to plan and acheive your goals m easy-to-follow. step-by-step instructions! 

These are some of the 1 00-plus businesses covered i n  PART ONE of the manual. with the 
facts on How to start and run, Start-up Cost ( Even how to operate on a shoestring ),  What profits 
to expect. Wholesale prices, Mark-ups. Suppliers. future outlook. case histories for each . etc: 

Systems House. Software Author ( who to sell  to and who to avo1d ) . Service B u reau, Soft
ware Publisher l How to fmd programs that sell.  Word Processing Service. Consulting and Con
sultant Broker ( use your ski l ls or those of others. make St 50 - $1 000 a day!).  The incredible 
Games Business, Computer Store ( Franchises: Pro and Contra. or a low mventory store i n  your 
home' ) ,  OEM. Hardware Mig, Data base and Teletext Service ( big prospects! ) .  Used Com
puters, Repairs. Rent-A-Computer, Promote Fests and Trade Shows, Turnkey Systems, 

Bartering, Mail Order, Compile and rent m a i l i ng lists, Spec ial ized Data Headhu nt ing and Temp Help Service, Tech Writer Shop. Custom Engineering. The 
highly profitable Seminars and Training Bus iness , and many more! 

Many new ideas and ground floor opportunities! Interviews and success stories on companies of all sizes! Privy info on the profits made: How some 
computer store operators net $ 1 00 - $250,000! Little known outfits that made their  owners mil l ionaires, one of these low-key compan1es. mak1ng s1mple boards. 
went from nil to 520,000,000 and 1 00 employees in four years! Programmers that make 5300,000. Thousands of micro millionai res 1n the mak1ng. etc� 

Whatever your goal is - S i l icon Valley Tycoon. or just a business at home - we guarantee you' l l  f ind a business to suit you - o r  your money back! 

PART TWO of the manual is loaded with the know-how and "streetfighting" savvy you need. both as a novice or business veteran. to get started. to stay 
and to prosper in the micro computer business! A goldmine of information i n  clear and easy-to-use instructions: How to prepare your B u siness Plan. Outside 
financing, The mi stakes you must avoid, How to hire and manage employees, Incorporation { when. and how to do it  cheaply ),  Surviving bad times, Record 
Keeping, how t o  estimate your market before you start, Use multiple locations to maximize profits. how to promote and stay steps ahead of the competi
t i o n !  How to get free advertising,  free merchandise. free advice. Power negotiating with suppliers to double your profit margins. etc! Even how to keep a 
present job w h i le starting a business part t ime!  

Don't  m i ss this opportu n ity  to be part  of this great industry - the next success story could be your own! Order the manual today!  Part  one and two. 
bound in a deluxe ring binder, where you can also collect our newsletter ( free for six months with the manual - a $32.50 va lue!  ) - all for only $29.95! 

TH E COM PUTER  ENTREPR E N E U R  N EWS LETIER 
ALL TH E LATEST I N S I D E  B U S I N ESS  N EWS!  

N OW! S IX  M O NTHS FR E E  W ITH YOU R  M A N U AL! 
You're a lways attuned to the industry. and your 

manual  kept up-to-date, w1th our newsletter! Each 1ssue has 
the latest business news, ideas. new suppliers, our in
d i s pensible "watchdog" column on profits. discounts 
( don't  miss mig's promos. l ike recently. when top v1deo moni
tor sold at $80 · that's half  wholesale. one t h i rd of the retail 
price! ),  the competition, the big deals, etc ! Feature stones 
with start-up info and case histor�es on new micro busi
nesses! 

You'l l  get invitations to trade shows and conventions. 
the usage of our advisory service and our discount buying 
service for your purchases! 

You'll  l ind many items in our newsletter that will save 
the cost of your manual  many times over! 

© 1 982, THE COMPUTER ENTREPRENEUR 

CALL TOLL FREE! 
CHARGE IT!  

Credit Card Orders 
( MC, VISA o n ly ) 

accepted 24 hours/day 
1 -800-227-3800 

Ask for extension 1 1 35 

In Ca lifornia ca l l  
1 -800-792-0990 ,. 

-
VIS4 

Order by phone (Credit cards only), or use the coupon: 

1.1 1 1 1 1 1�1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
Mai l  t o  T H E  COMPUTER ENTREPRENEUR PUB LISHING CO. 
PO BOX 456, Grand Central Station, New York, N.Y. 10163 

Please send me THE COMPUTER ENTR EPRENEUR 
MANUAL, and the six month free subscription to 
THE COMPUTER ENTilEPRENEUR REPORT/NEWSLETTER. 
A l l  for only $29.95, plus $3 for postage/handl ing ( NY resi
dents:  add $2. 64 lor sates tax ). I f  I decide not to keep the 
manual .  I may return it within 30 days for a fu l l  refund. 

N A M E :  

A D D R E S S :  

C I T Y .  STATE. Z I P :  

D C h e c k  or M .O. enclosed Charge t o  D V I S A  0 M C  

C A R D # 

Exp.  Date: 

_ S I G NATU R E :  
80383 

C i rcle 1 36 on inqu iry card. 



TRACK THE SPACE SHUTTLE ON AN APPLE? 
YES. WITH MICROSPEED! 
At the Jet Propulsion Laboratory in Pasadena, NASA 
scientists have discovered the power of MicroSPEED. 
Using this remarkable hardware/software system with 
an Apple II, they produced a continuous graphic 
display of the Columbia's position relative to the earth 
during the second Shuttle mission. This enabled the 
JPL team to accurately fol low the spacecraft in real 
time, and to precisely control its powerful sensors at 
critical points along the flight path. 
Surprised that such a demanding project is possible 
on the Apple? So were JPL's engineers, and many 
others who have discovered . . .  

THE M I CROSPEED D I FFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 

exhaustive set of user-friendly capabilities: hardware 
math processing, fast hi-res graphics and text, turtle 
graphics, print formating, two text editors, unlimited 
data types, and incredible FORTH extensibil ity-al l 
at speeds up to I 00 times faster than Basic. 

USER-FR IENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for non
programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will grow 
exponentially, as you work in an active partnership 
with the machine, exploring and developing new 
problem-solving facilities-creating, correcting, 
refining your increasingly powerful system. 

between MicroSPEED and other programming DEMANDING JOBS AT LOW COST MicroSPEED 
languages is that with MicroSPEED, there is virtually has been put to the test in fields as diverse as medicine, 
no limit to what you can achieve. It may wel l be the the stock market, oceanography, and the arts. In even 
ul timate language for the Apple II and III (and soon the most challenging applications, MicroSPEED 
the IBM Personal Computer). MicroSPEED l iterally users have been unanimous in their praise of the 
combines the performance of a m inicomputer with an System and manual. Typical comments are: 

" . . .  we are more than pleased with MicroSPEED . . .  I 
can't imagine using BA SIC on any future applications. " 
Roger Guevremont, National Research Council of Canada. 

"I continue to maroel at its versatility and power. " 
Carl R. Schramm, USCG Base, Kodiak, Alaska. 

"Great! . . .  A joy to use. " 
H enry H arri s ,  M i ssion Design Man ager 
Jet P ro p u l s ion Laboratory 

"If you plan to use a personal computer for any 
demanding task, then we built MicroSPEED for you. " 
Sam Cottrell, President of Applied Analytics. �------ - - - ----------------, 

MicroSPEED requires the Apple Computer with single disk. M icro- I SPEED II incl udes 2 M H z  math processor. MicroSPEED II + includes I 4 MHz math processor. I Applied Analytics Incorporated 1 8235 Penn-Randall Place 
Upper Marlboro, Maryland 20772 (30 1 )  420-0700 I 
Please send me: 
___ M icroSPEED I I ,  $495.00 1 60 Page Manual, $ 1 5.00 I 
__ _,MicroSPEED I I  +, $645.00 Detailed I n formation I 
Name 1 
Company: 1 Address: I City State ·_ip ___ Phone No. ( I =========::::::::=� -.... ---... TM I ....- .. -------.--....... -------�- ., ..._,_ - -..... • I 

- - - !!!!!!!!!!=!!!!!!!!!!=� I ������:1�:--�-��-�� ...--...--.. ... 
APPLE IS A TRADEMARK OF APPLE COMPUTER. INC. I 

L - - -- - - - - - - - - - -- - - - - - - - - - - - J  

Circle 29 o n  inquiry card. 
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Project Nebula 
Keith Carlson 
43 McDill Rd. 

Bedford, MA 01730 

In other words, if you 
have two enemy ships in 
your sights, you can 
only shoot the one in 
front . The second ship 
becomes vulnerable only 
when it is closer to you 
than the leftover debris 
from the enemy you just 
exploded. And the best 
part is that you gain all 
of this wonderful ex
perience under the most 
ideal conditions; you can 
shoot the Zykons, but 
they can't shoot back! 

In light of the enor
mous popularity of video 
games, it's not unusual 
that imitations of the 
m o s t  p o p u l a r  o n e s  
should spring up . After 
all, consumers spend $10 
billion a year on video 
arcades, and manufac
turers want a slice of the 
pie. So naturally I ex
pected Project Nebula to 
be Radio Shack's version 
of Atari's blockbuster, 
Star Raiders. Not so. 
The two games have 
similarities, but after a 
thorough investigation I 
f o u n d  t h a t  P r o j e c t  
Nebula's differences in 
terms of rules and play 
make it a true original. 

Photo 1:  The forward view from your scout vessel is shown in the 
upper section of the screen . Two Zykon craft have dodged one of 
your energy bolts (diagonal lines converging in center) .  At the bot
tom are your instruments showing direction, energy units, and score. 

Once you master the 
joysticks and the range 
sensors, you're ready for 
game two .  It, too, is tar
get practice, but with a 
big difference: now the 

Actually, Project Nebula for the TRS-80 Color Com
puter includes four games. Each game offers you 10 levels 
that increase in difficulty . Target practice is the first 
game, and you'll need it .  The joystick control is sluggish 
and difficult to use in the beginning, and practice will 
help you get comfortable using it. Whether the unusual 
feel of the joystick was intentional or not, it detracts from 
the game. Target practice will also introduce you to the 
short-range sensors (both front and rear views) in the 
lower corners of the screen. In my initial experience with 
this practice, I discovered one of Project Nebula's most 
interesting aspects: the program maintains depth of field. 

Zykons are shooting at you. But don't fret too much; 
your ship is still safe. When you get a direct hit from an 
enemy bolt, the screen briefly fills with red @ signs, and 
the game continues. During this game, your other 
joystick is activated and it controls the forward speed of 
your craft. That feature isn't particularly useful in the 
first two games, but it becomes quite significant in subse
quent games when you have to dock and refuel. 

In the third game, you apply what you've been practic
ing. Now you have an entire quadrant to patrol, and with 
a press of the Z key, you view a multicolored map. To 
travel between sectors, you choose a sector and, by press-
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At a Glance 
Name 
Project Nebula 

Type 
Game 

Manufacturer 
Tandy Corporation 
I Tandy Plaza 
Fort Worth. TX 76 1 02 

Price 
$39.95 

Author 
Robert Arnstein 

Format 
ROM cartridge 

Language 
6809 machine language 

Computer Needed 
TRS-80 Color Computer 
(any configuration) 

Additional Equipment 
Two joysticks 

Documentation 
8-page manual 

Audience 
Arcade game players and 
Star Wars fans 

ing the H key, off you go into "hyperspace. "  When you 
move in hyperspace from one sector to another, the 
graphics resemble those in Star Wars. You will travel in 
hyperspace often. Every time the Zykons zap your ship, 
you lose energy units . To refuel, you must travel tb a sec'
tor with a base, dock your ship, and get recharged. 

Docking can be tricky. If you forget to reduce your 
speed at the right time, you will overshoot the base. You 
must set the ship's horizontal and vertical directions 
within a certain range, increase your speed until the base 
is in sight, and then decrease your speed to a specified 
point. When you are close enough to the base, you will 
receive a new power pack. Instructions for this procedure . 
are included with the game, and with a little practice 
docking almost becomes easy. 

The fourth and final game of the series pulls out all of 
the stops. Not only do you lose energy units when your 

· ship is hit, but the accumulated hits begin to take their 
toll on your vessel . The type and level of damage the hits 
inflict remains unpredictable. You must remember to 
check the damage status report, which is displayed to the 
right of the quadrant map. When it's time for repairs, you 
must travel to a base. 

At this point, finding a base can present quite a chal
lenge . If your long-range sensors are damaged, you'll still 
be able to display the quadrant map, but the sectors will 
be randomly filled, making it impossible for you to tell 
which sector contains what; in my opinion, false infor
mation is more frustrating than no information at all. If 
you didn't memorize which sector has your home base, 
your only recourse is to conduct a costly sector-by-sector 
search, consuming large amounts of time and fuel. Try
ing to use damaged warp engines lands you in a random 
sector, no matter where you want to go. I find this more 
maddening than nonfunctional warp engines. 

A few relatively minor things about Project Nebula 
bother me. Its terrible sound effects grated on my nerves 
and detracted from my ability to enjoy the game. As soon 
as I turned off the white noise, I had a much better time. 
Another quibble <;oncerns the strategy for winning. If 
you're cautious, it's practically impossible to lose. An in
exhaustible supply of bases for fuel and repair keep you 
from serious trouble, provided you memorize the loca
tion of your base. My last objection concerns the ending 
of the game. When you manage to eliminate every last 
Zykon, all you get is a mere congratulations. A rating 
based on the number of times you refueled combined 
with your score would be more gratifying . These prob
lems, however, are trivial compared to Project Nebula's 
overall enj oyability . • 

Legionnaire 
Gregg Williams 

Senior Editor 

I have always had an extreme dislike for any game that 
reminds me of a legal contract. I've never liked war 
games for that reason. The rules always have the length, 
clarity, conciseness, and type size of the average in
surance policy. I have also never been able to deal with 
war game maps (which are often the size of movie 
posters) and the number of playing pieces (anywhere 
from fifty to hundreds of units); I much prefer the 
playability of simple game mechanisms to complex ones. 
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Because of all this, I've never been comfortable with war 
games, even though I've spent considerable hours playing 
them. 

Avalon Hill's Legionnaire changes all that. The name 
of the game is misleading (for most people, it conjures up 
images of American Legion veterans trying to get to the 
Saturday night banquet alive) and the cover art is poor, 
but those �re the only flaws in the presentation of an 
otherwise perfect solitaire game. 



Legionnaire is the most recent game by Atari's Chris 
Crawford, easily the most innovative and talented person 
working on the Atari 400/800 computer today. Though 
his previous game, Eastern Front, solves many of the 
problems of war games, it retains several features that 
don't suit me-only one scenario with over 50 pieces on 
each side, a playing time of several hours, and a complex
ity that intimidates rather than challenges me. (Dyed-in
the-wool war garners don't have these problems with the 
game, but I'm sure many feel as I do. I'm happy to report 
that Chris is working on an enhanced version of Eastern 
Front that has, among other things, various levels of 
complexity . )  

Legionnaire i s  Crawford's latest war game, and many 
of its features improve on Eastern Front. For example, 
you can play games of varying complexity and length 
(the shortest is perhaps 10 minutes), you command be
tween one and ten units, the computer automatically 
takes care of the enormous amount of calculation and 
record-keeping that conventional war games require, 
and-best of all-the game takes place in real time. 

In Legionnaire, you are Caesar, and you command a 
force of between one and nine Roman legions. You play 
on a scrolling topographical map several screens high and 
wide (see photo 1) ,  and your task is to defeat two bar
barian tribes (played by the computer) that are challeng
ing your power. When the game starts, you are asked 
how many legions you want to play with. You can 
choose a force of between one and ten legions, the first of 
which represents Caesar. (As the number of units you 
possess increases, you receive successively weaker units; 
the game is easier with smaller forces. Choose five units 
the first time you play . )  You then choose one of twelve 
barbarian infantry tribes (listed in order of increasing 
strength and skill) and one of twelve barbarian cavalry 
tribes. Because each tribe is the same size as your force, 
you are always outnumbered by two to one. Your force 
and the two barbarian groups are placed randomly on the 
map, and the game is ready to begin. 

When you press the Start button on the Atari key
board, the barbarian units begin to move toward you. 
This is a very unsettling sight, especially compared with 
Eastern Front, in which you had conventional game turns 
and combat takes place only when you are ready. Not so 
in Legionnaire-the game is in real time and you have no 
time to spare. You use the joystick and a hollow-square 
cursor to give each unit up to eight orders, and each unit 
begins moving as soon as you have finished. The amount 
of time you need to execute these orders depends on the 
type of unit, its current characteristics, and the terrain; of 
course, cavalry units are faster than infantry units, but 
infantry units are stronger and harder to destroy. In 
general, units move once every 4 to 30 seconds, which 
gives you an idea of the pace of the game. The Caesar 

(la) 

(lb) 

(lc) 

Photo la-c: Legionnaire in action. In this sequence, the cursor 
(yellow box) moves to the top edge of the screen (la and lb). 
When it needs to move further up, the background scrolls down 
(lc) . You can see this by noting the locations of Caesar (the 
eagle-shaped pink unit) in each photo. 

March 1983 © BYTE Publications Inc 249 



BYTE GAME GRID 

At a Glance 

Name 
Legionnaire 

Type 
Arcade-style real-time military-strategy game 

Manufacturer 
Avalon Hill Microcomputer Games Inc. 
45 1 7  Harford Rd. 
Baltimore. MD 2 1 2 1 4  

Price 
$35 

Computer 
Atari 400 or 800 with cassette recorder. joysticks. and 1 6K bytes 
of memory 

unit is both strong and fast, but it has a special liability: if 
you lose it, you lose the game. When enemy units are ad
jacent and trying to occupy the same square, they begin 
to fight each other. Depending on the circumstances, a 
unit may retreat and/ or lose men and swords; if it loses 
all of its swords, the unit dies and is removed from play. 

The current status of each unit is indicated by the 
number of unwounded men in that unit and a number 
that reflects their combat strength at the moment due to 
fatigue and circumstances. In addition, the behavior of 
each Roman legion and each barbarian tribe is influenced 
by its overall temperament, which is · described in the 
rulebook for Legionnaire . Such subtle information is of 
interest to only the experienced Legionnaire player, but it 
can mean the difference between defeat and victory when 
you are playing against the toughest opponents . 

. Of course, there is a lot of strategy to Legionnaire. 
Beginners should take the Roman troops to the top of the 
nearest hill and wait for the attack; that way the tired 
barbarians will have to walk uphill to attack rested 
Romans . You should also keep the cavalry units from be
ing "pinned"; they should be free to execute a flank (side) 
or rear attack. See "More Legionnaire Tactics" for more 
information; you may want to play the game for a while 
before reading this box. 

Conclusions 
Legionnaire is a wonderful game that, for me, com

bines the graphics and movement of arcade games with 
the depth of strategy games. It also performs the valuable 
service of making the war game accessible to people who 
don't like the complexity and tedium of paper-and-card
board war games. I also like the large number of grada
tions (in both playing time and skill level) it offers; 
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Author 
Chris Crawford 

Language 
6502 machine language 

Documentation 
A 20-page manual with game instructions. strategy. an analysis of 
Roman and barbarian units. and some relevant history 

Audience 
Game players 

Legionnaire has 1,440 variations (10 troop sizes times 12 
cavalry opponents times 12 infantry opponents) .  Looking 
up combat results in a table (the procedure in most war 
games) has always struck me as a method of combat reso
lution that gives the players too much information on 
how combat is decided; seeing only the results of a battle, 
in real time, gives me a better simulation of war-making. 
Legionnaire has taught me more about military strategy 
and tactics than all the war games I've played to date. 

Avalon Hill should be congratulated on such a strong 
game that extends its leadership in the war-gaming field 
to the microcomputer arena. I only wish that Avalon Hill 
had given Chris Crawford more prominent credit-if 
they don't know it by now, Chris's name sells games, and 
Legionnaire is just one example why. • 

More Legionnaire Tactics 
• One tactic for winning Legionnaire is to send one of your 
cavalry units toward the slower barbarian infantry units. If 
you are careful, you can get the infantry units to chase your 
cavalry, thus drawing them away from your main group. The 
remaining units (mostly infantry) can usually overcome the 
isolated barbarian cavalry; once that's done, use your cavalry 
to draw the barbarian infantry back to your main group. It 
will take some practice to use this tactic successfully. 
• If you simply can't give your orders fast enough during a 

fierce battle, an undocumented feature of this game is to hit 
the Option key once (hitting it twice ends the game with your 
surrender). The game pauses (as with the Select key), but 
here you can give your units orders. Hit the Start key to con
tinue the game. This is, strictly speaking, cheating, and it 
should be used only when necessary. However, the Huns 
(the most powerful barbarian cavalry) are impossible to 
beat, I'm told, so any method of winning is permitted here. 



Ontega Race for the VIC-20 
Stanley J. Wszola 
Technical Editor 

It isn't easy converting a well-known arcade game to 
the smaller screen and coarser graphics of a micro
computer. Invariably, the microcomputer display doesn't 
look as nice and the game's action isn't as fast as the ar
cade version. So I was pleasantly surprised when I saw 
Omega Race for the first time. The version for the Com
modore VIC-20 is fast paced, has colorful graphics, and 
features good sound effects . 

The game is relatively unchanged from the original 
Bally Midway version. At the start you are shown the 
race course, a rectangular-shaped field with a smaller rec
tangle in its middle. The smaller rectangle displays the 
number of ships you have left, your current score, and 
the previous high score. Populating the larger rectangle 
are a number of space mines and android-controlled 
ships. Each ship or mine is worth a certain number of 
points (see table 1 ) .  The object of the game is to 
maneuver your ship around the large rectangle and 
destroy the various space mines and android ships in 
your path. 

The course is bounded on all sides by energy fields . If 
any ship hits the fields, it will bounce off like a billiard 
ball. The behavior of the ships can be used to your ad
vantage in maneuvering around the course. 

There are three varieties of android ships, each with its 
own behavior. The Death ships look and act like whirling 
dervishes as they careen around the course laying mines, 
firing wildly, and attempting to crash into your ship. 
They are the most dangerous of all because their seeming
ly random behavior makes them difficult to destroy. The 
Command ships, which move at a slower pace, are more 
deliberate in their firing and mine laying. They can be 
outgunned and outmaneuvered. The Droid ships are 
slower still, so they present a tempting target .  

All the ships share one interesting characteristic: they 
can evolve into more advanced ships. A Droid ship can 
turn into a Command ship and a Command ship can 
become a Death ship. This metamorphosis usually occurs 
at the most inconvenient moment. 

All of the action on the screen is accompanied by ap
propriate sound effects. The sounds of laser fire, ex
ploding ships, and the victory fanfare at the end of a suc
cessful session add an interesting dimension to the game 
and reinforce its similarity to the arcade version. 

Object Point  Value 

Photon M ine 
Vapor M ine 
D roid Ship 
Command Ship 
Death Ship 

350 
500 

1 000 
1 500 
2500 

5000 bonus points are awarded for each D roid force you destroy. 
You receive an additional ship for each 40,000 points you score. 

Table 1: Point values for mines and android ships. 

At a Glance 

Name 
Omega Race 

Type 
One-player arcade-style game 

Manufacturer 
Commodore Business Machines Inc. 
487 Devon Park Dr. 
Wayne. PA 1 9087 
[2 1 5) 687-9750 

Price 
$ 39.95 

Format 
Plug-in ROM cartridge 

Language 
6502 assembly language 

Computer Needed 
Commodore VIC-20 with game paddle or joystick 

Documentation 
A one-page instruction sheet 

Audience 
Arcade-game players of all ages 

Game Controls 
You can control your ship by means of a game paddle 

or joystick. Using the joystick, you can fire your ship's 
engines by pushing forward. Pushing the stick right or 
left turns the ship clockwise or counterclockwise, respec
tively. The button will fire your laser cannon. If you use 
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Photo 1: An Omega Race game display. The game is played on 
a course bounded on all sides by energy fields. Your ship, at the 
left of the course, must destroy the Droid ships, the circular ob
jects, and the mines (the single and double triangles) . 

Key Funct ion 

F1 Starts game, joystick, 3 ships 
F2 Starts game, joystick, 5 ships 
F3 Starts game, paddle, 3 ships 
F4 Starts game, paddle, 5 ships 
F5 Selects screen color, 8 choices 
F7 Selects ship color, 8 choices 

Table 2: Game controls. The special function keys are used 
to select the various game options. 

a paddle, continuously holding down the Fire button will 
fire your engines . Rotating the paddle turns the ship left 
or right. Tapping the Fire button fires your laser. 

The special function keys on the VIC-20 are used to 
select various game options (see table 2 ) .  You can select 
the background color, ship color, your choice of paddle 
or joystick, and the number of ships per turn. 

Game Strategy 
The fact that your ship will bounce off the energy fields 

surrounding the course can be used to your advantage. A 
good strategy is to position your ship at one end of the 
course. Point the ship straight up or down and fire your 
engines . The ship will bounce off the energy field at the 
top and bottom of the course. You can then pivot your 
ship to fire down the long axis of the course as you slowly 
drift from top to bottom. This gives you a clear shot at 
the approaching Droid ships, yet you can still duck 
around the corner of the small rectangle for cover. 

In evaluating the game, I used a number of different 
brands of joysticks and paddles. I found that the joysticks 
worked best and that the Atari type was the most respon
sive . That's because the game is very sensitive to user 
commands. The Atari joystick had just the right feel, 
whereas other more responsive joysticks caused over
control problems. 

I did develop one foolhardy method for increasing my 
score: letting the Droid ships evolve into Command 
ships, which are worth more points. However, this 
strategy could backfire because the Command ships also 
evolve into Death ships, which are much harder to hit. 

It's hard to adequately describe Omega Race in words 
alone. Essentially a visual game, it demands concentra
tion, fast reflexes, and a lot of body English. The use of 
the special function keys to select screen color, ship color, 
and choice of paddles or joystick is well thought out. This 
feature lets you modify the game according to your taste. 
Overall, Omega Race is a fun game that retains all the 
best characteristics of the arcade version. • 

BYfE COVERS 
The prints shown at left are beautiful Collector Edition Byte Covers, 
strictly limited to 750 prints each, and signed and numbered by the 
artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied 
by its own Certificate of Authenticity. To order, use the coupon below. 
Visa and MasterCard orders may call l-504-272-7266. 
r-- - - - - - - - - - - - - - - - -
1 Please send __ Through the 0 Visa 0 MasterCard 1 I Trap Door prints ($35),__ Card No.---------

I Breaking the Sound Barrier Expires: ---------1 prints ($35). or __ sets of both prints Name: I 
I ($55) . I have included $3 per order shipping Address: --------- 1 

and handling ($8 over.;eas) . City: ---------- 1 I O I have enclosed check or money order State: _____ Zip: __ _ Through the Trap Door Breaking the Sound Barrier 1 I 
March 1979-$35 September 1977-$35 Robert Tinney Graphics • 1 864 N. Pamela Dr. • Baton Rouge, LA 708 1 5  I 
L-.---------------------L- - - - - - - - - - - - - - - - - - - - __j  
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C:ormrplete lrntegrated Accounting System 
Just plug it into your IBM® and run your business! 

• • I • I 

G E N E RA L  L E D G E R  

ACCOUNTS R EC E IVABLE 

BI L L I N G  

I NVENTORY 

ACCOU NTS PAYABLE 

PAYROLL 

WOR D  PROCESSOR - Perfect Writer ™  
SP E L L I N G  C H ECKER - Perfect Spel l e r ™  

F i l e  Management System - Perfect F i ler  TM 

E lectronic Spreadsheet - Perfect Ca lc  TM 

The best business program package on the 
market . . .  prov id ing al l  the software and 
storage you ever wanted. 

• A l l  programs sel f-prom pti ng & menue d riven 
• c ompletely i ntegrated accou n ti n g  system 
• Ge neral Ledger inc l udes a chart of accounts develop

ed by a CPA 
• Has been in  use for fou r  years 
• H i gh speed operation 
• A l l  software pre-instal led on hard d isk  and ready to 

ru n .  No more d iskettes & tedious paper work 

• Self-explanatory . . .  easy to use 

• A l l  software & hardware fu l l y  guaranteed & supported 

5 M B W I N C H ESTER D I SK 
plus A BOV E L I STE D SO FTWA R E  
in O N E  I N T E G R AT E D  PAC KAG E 

$2,995�* 
*Auxi l iary Power Booster R eq u i red $1 95. 



Monte Carlo Card 
THE D ISTI N G U ISHABLE CARD FOR TH E D ISCER N I N G  USER.  

FIVE FUNCTIONS ON A SINGLE BOARD 

* 64K t o  1 M egabyte RAM Memory 
* ON E I B M Compat i b le Centronics Para l le l  Port 
* O N E  I BM Compat ib le RS-232 Serial  Port 
* Clock/Calendar (Perpetua l  T ime Keeper) 
* Dual-Port Joyst ick I nterface 
• Fut u re Upg rade Opt i on:  P lu g-On D i rect Connect Modem 
• The C lock/Calendar has f u l l  a larm featu res 

and 1 /1 00th second t i m i ng. 

This card is the U lt imate 
I B M  Peripheral . 
See Your Local Dealer. 

Avai lab le NOW 

The M onte Car lo Card was 
i ngen i o u s ly e n g i neered to e n s u re 

that  the m ax i m u m  pos s i b l e  variety of 
the most soug ht-after featu res dema nded by 

PC users was a m assed u po n  a sol i tary board . 
Provi d i n g  users w i t h  the best va l u e  for money, 

f u nct i o n a l i ty, re l ia b i l i ty, a n d  f l ex i b i l i ty,  were 
our  primary goals,  which w i l l  ens h r i ne the M on te Carlo 
Card as the prem ier expa n s i o n  board for any PC u ser.  

See Your Loca l Dealer or Cal l  

GRAPHICS 
• Full  Color or B/W Tones 
• H I R ES and Medium Res. 
• 4-Dot Sizes for Blow-ups 

Reproduce Graph ics 
from Screen to Dot Matrix 

Printer, Full Screen or 
Sub-Section 

• Rotation,  Color Hue 
Selection 

• Shift PrtSc Graphic 
Dumps 

• Color on Prism 1 32/80 
• Operates on 

EPSON/NEC/C-ITOH 
PRISM/OKIDAT A 

I ·C M ag ic + 
SPOOLING TERMINAL 

• Selectable buffer 
1 K to 64K 

• Serial or Paral lel 
• True Background 

spool ing at your fingertips 
• Save processor time 

SAVE 
MONEY 

• Buffers all text 
and graphics 

• RS-232 Direct or 
Modem connection 

• Ful l  terminal capabi l ity on 
a chip !  Printer Hardcopy/ 
Echo 

• Full  input/output buffering 
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Sofhlrare Review 

Quickcode 
Help arrives for users of dBASE II . .  

Adam B. Green 
Softwarebanc Inc. 

661 Massachusetts Ave. 
Arlington, MA 02174 

Imagine sitting in front of your computer and saying, 
"One accounts receivable program please-and hold the 
invoicing. "  Well, the state of the art in software hasn't 
reached quite that point yet, but a new breed of program 
generators is certainly working in that direction. One of 
these program generators is Quickcode from Fox & 
Geller, which generates programs to be used with dBASE 
II, the popular database program from Ashton-Tate. 

Incorporating a database, query language, report 
writer, and full programming language into one package, 
dBASE II is an application-development program. It is 
used to perform information-processing tasks ranging 
from simple mailing lists to full accounting systems. The 
dBASE II language handles most of the "dirty work" of 
programming, such as disk-file and screen-handling 
operations. But even though it simplifies the job of 
writing custom programs, you need a general knowledge 
of programming techniques and syntax to make full use 
of the package. 

Quickcode was developed to help two types of dBASE 
II users : businesspeople who lack the required program
ming background and consultants under pressure to pro
duce programs in as short a time as possible. A Quick
code user with little computer background can describe a 
standard application, such as an inventory system, and 
Quickcode will produce a complete set of menu-driven 

About the Author 
Adam B. Green has written a book on dBASE II and teaches dBASE II 

classes around the country. Softwarebanc is a mail-order software com

pany that specializes in business software. 
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programs in the dBASE II programming language . These 
programs are clearly written, well documented, and easi
ly modified . More knowledgeable users can incorporate 
parts of these programs into their own applications. And 
the programs that are created do not require Quickcode 
to be present when they are running. If changes are re
quired, Quickcode can be used to generate slightly dif
ferent versions of the same programs. 

I will analyze Quickcode with three criteria in mind: 
how easy it is for the user to describe the desired applica
tion, the length of computer time required for programs 
to be generated, and the quality of the generated pro
grams. The limitations of Quickcode will also be dis
cussed. 

Describing the Application 
How can a computer understand your billing problems 

when the salesperson who sold it to you couldn't? The 
answer is by using a special program. Some programmers 
call this the human interface, and it can be the most 
challenging aspect of writing a 'program generator. 

One commonly used technique is to engage the user in 
a long, tedious series of questions and answers. Quick
code takes an alternate approach of letting the user fill in 
screens and, in effect, "paint a picture" of the application. 

The first step is to use the Quickcode editor, which is 
similar to a limited word processor, to create a data-entry 
form. This screen mask is used for adding, displaying, 
and editing the data in generated programs. If you don't 
find the editor powerful enough, a word processor such 
as Wordstar can be used to create the screen mask. This 



Introducing 
the worlds smaUest terminal 

with buit-in modem. 

Take life easier. Don't get trapped with an over-priced 
hand-held computer you really can't use or read. Or a 
60-pound terminal in a briefcase that's only good for 
creating a hernia Take hold of the entire business world 
with one hand. With the DATALINK lOOOrM. The world's 
smallest and least expensive telecommunications 
terminal. 

DATALINK lOOorM weighs less than a pound and it's 
the portable way to tap into limitless re�ervoirs of 
information - no matter where you are. 

DATALINK lOOOrM brings massive computer power 
as close as your nearest telephone. Just unplug the cord 
from your telephone handset and plug it into the 
DATALINK 1000rM. With non-modular phones, use the 

pocket-size acoustic coupler. What could be simpler? 
Use your fully portable DATALINK 1 000rM to 

transmit or receive data from your personal or busi
ness computer and any one of 500 existing infor
mation sources (we'll even throw in two free 
hours of on-line access to the powerful 
Com puServe rM information service). 
DATALINK 1000rM is ready for action 
for stock quotes, airline schedules, 
electronic banking and mail, govern
ment and business reports, remote or
der entries, or a thousand-and-one 
other tasks. 

Technically, DATALINK 1000rM 
is a miniscule marvel. It packs a built-in modem, a phone 
jack, a choice ofAC or battery operation, an easy-to-read 
1 6 -character fluorescent display screen, a full 240-
character memory, and keyboard selection of two differ
ent display speeds ( 1 10 baud for easy screen reading, and 
300 baud for output to a TV screen or high-speed printer). 

Interested Distributors, Dealers and OEMs call: (408) 945-0500 
· for information on national sales, promotion, support, and 

pricing programs. Or write Aldon, Inc., 70 Daggett 
Drive, San Jose, CA 95134. For consumer 

Information and ordering, call: 
800.227·6703. In Calif: 800.632·7979. 

Because computers really 
should be called. 

Not carried. 

*· 
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National Distributors: • B.A. PARGH CO. Nashville, Tennessee (615) 361·3600 •.JoBYTE INDUSTRIES, INC. Hayward, California (415) 783-8272 • HIGH TECHNOLOGY 
Florissant, Missouri (314) 838-6502 • MARCEY INC. Van Nuys, Calilornia (213) 994-7602 • MICRO COMPUTER ELECTRONIC DIST. Reading, Pennsylvania (215) 929-9484 
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At a Glance 

Name 
Ouickcode 

Type 
Program generator for the 
dBASE II database language 

Manufacturer 
Fox & Geller 
POB 1 053 
Teaneck. NJ 07666 
(20 1 )  837-0 1 42 

Price 
5295 

Format 
5- or 8-inch floppy disk; can 
use hard disk for storage 

Operating System 
CP/M 2.2. MP/M. Turbodos 

Computer System 
8080. 8085. or Z80 com
puter with 48K bytes of 
usable RAM. a 24 by 80 
cursor-addressable terminal. 
1 80K bytes of disk storage. 
and the dBASE II database 
program 

Documentation 
1 3 7 pages. perfect bound 

Audience 
Users of dBASE I I  who need 
to produce programs quickly 
and those without any pro
gramming knowledge 

can then be saved on a disk file in a nondocument mode 
(e.g . ,  by using the "N" command in Wordstar), which 
can later be accessed by Quickcode to create the data
entry form . 

All variables that will be used in the data-entry form 
(e.g . ,  name and address in a mailing list) are defined in a 
second Quickcode screen . In this screen, the user 
describes each variable in terms of the following at
tributes: type of variable, length, default value, mini
mum value, and maximum value. The user can designate 
an error message to be displayed if data is entered outside 
the minimum and maximum range . It is also possible to 
specify which variables are to be kept in a dBASE II index 
file. 

A third screen is used to specify which of the 12 possi
ble types of programs are to be created (see table 1 ) .  The 
dBASE II language encourages the use of small, single
function modules, in keeping with the philosophy of 
structured programming. Quickcode follows this practice 
and creates a separate module for each major application 
function, as listed in table 1 .  

These three screens allow the user with little or  no pro
gramming experience to describe an application and ac
tually "see" how the finished programs will appear. The 
primary disadvantage is that Quickcode makes certain 
assumptions on several factors, such as the type of menus 
to be used and the overall structure of the application 
system. 

Generating the Code 
This is an area in which Quickcode is far superior to 

other program generators . The user simply presses the 
Escape key, and Quickcode is off and running. For exam
ple, if the user wants to create one of every possible type 
of module, up to 34K bytes of dBASE II programs are 
written in less than two minutes, and an empty database 
file can be created at the same time. On my double-

+-- Circle 348 on i nqu iry card. 



ATAR
�ALL TOLL FREE 1-800-528-1054 Special 800 System 

800 w/48K, recorder, Pac Man or 
Star Raiders. joysticks . . . . . . . . . . Call 

Pac-Man Special 
400 w/1 6 K, 2 joysticks. Pac- Man Call 
1 200 . . . . . . . . . . . . . . . . . . . . . . . . Call 
800 (48K) . . . . . . . . . . . . . . . . . . $521; 
400 . . . . . . . . . . . . . . . . . . . . . . . . . Call 
810 Disk D rive . . . . . . . . . . . . . .  $440 
850 I nterface . . . . . . . . . . . . . . .  $ 1 70 
410 Recorder . . . . . . . . . . . . . . . . . $75 
830 Modem . . . . . . . . . .  : . . . . . .  S 1 55 
1 6 K  Memory . . . . . . . . . . . . . . . . . .  $60 
3 2 K  Memory . . . . . . . . . . . . . . . . .  $75 

PRINTERS 
Anadex 

9620 . . . . . . . . . . . . . . . . . . . . . $ 1 445 
C-ltoh 

F-1 0-Paral le l . . . . . . . . . . . . .  $1 350 
F-1 0-Serial . . . . . . . . . . . . . . .  $1 350 
55CPS- Series . . . . . . . . . . . . . . . Call 
851 0  Paral le l . . . . . . . . . . . . . . . .  $425 

Computer International 
Daisywriter 2000 w/ 1 6 K  . . . . .  $ 1 000 
Daisywriter 2000 w/48K . . . . . $ 1 025 

Com rex 
CR-1 -S . . . . . . . . . . . . . . . . . . . . .  $800 
CR-1 - P  . . . . . . . . . . . . . . . . . . . . .  $775 

Data south 
OS 1 80 . . . . . . . . . . . . . . . . . . . $ 1 1 75 

Diablo 
620 R O we/Tractors . . . . . . . . . $920 
630 R O we/Tractors . . . . . . . . $2050 
630KS R we/Tractors . . . . . . . $2435 

I DS 
M icroprism 480 . . . . . . . . . . . . . $525 

Epson 
Al l  models . . . . . . . . . . . . . . . . . . . Call 

NEC 
. 

PC-8023A . . . . . . . . . . . . . . . . . . $465 
3510 . . . . . . . . . . . . . . . . . . . . . $ 1 375 
3550 . . . . . . . . . . . . . . . . . . . . . $ 1 835 
7710 . . . . . . . . . . . . . . . . . . . . . $2050 
7720 . . . . . . . . . . . . . . . . . . . . . $2425 

Okidata 
Al l  models . . . . . . . . . . . . . . . . . . Call 

PMC 
D M P-85 . . . . . . . . . . . . . . . . . . . . $4 1 0  

Smith-Corona 
TP-1 . . . . . . . . . . . . . . . . . . . . . . . $650 

Star Micronics 
D P-8480S . . . . . . . . . . . . . . . . . . $300 
D P-8480P . . . . . . . . . . . . . . . . . .  $295 
Gem i n i-10 . . . . . . . . . . . . . . . . . . .  Call 

Tally 
1805/1802 . . . . . . . . . . . . . . . .  $ 1 455 
MT 1 601  w/tractors . . . . . . . . . $630 
MT 1 60L w/tractors . . . . . . . . .  $725 
MT 180 . . . . . . . . . . . . . . . . . . . . . . Call 

Texas Instruments 
810 Basic . . . . . . . . . . . . . . . . S 1 260 

I SPECIAL OF THE MONTH I I 
Maxell Diskettes 51f4 "  0 Sector (1oo) • • • • •  $235 

1 SOFTWARE 1 
CP/ M  I B M  CP/ M  I B M  

D Base I I  $450 $450 Sorc i m  Supercalc $225 $225 
WordS tar $285 $285 I nnovative 
Mai l  M erge $125 $125 Software T I . M . $425 $350 
Spel l S  tar $195 $195 C B asic $ 1 00 NA 
Vis i -Calc NA $ 1 95 M ic rosoft Basic 80 $265 NA 
Easywriter I I  NA $275 WordStar. Ma i i Merge. 
Spel lguard $225 $225 Spel l  Checke r · $445 $445 

PLEASE ADD S5 PER SOFTWARE ORDER FOR S H I PPING 

DISK DRIVES 
Percom 

Atari S I D  1 st D rive . . . . . .  $400 
Atari S / D  2nd Drive . . . . . . . . . . $300 
Atari D / D  1 st Dr ive . . . . . . . . . . .  $525 
Atari D / D  2nd Drive . . . . . . . . . . $330 

Rana (Drives for Apple) 
El ite 1 .  . . . . . . . . . . . . $275 
E l ite 2 . . . . . . . . . . . . . . . . . . . . .  $360 
El ite 3 . . . .  . $585 
Control ler  (w/ Drive only) . . . . . . . $75 

MONITORS 
Zenith 

1 2 "  G reen Screen . . . . . . . . . . . $ 1 1 5  
Amdek 

Video 300 . . . . . . . . . . . . .  $ 1 45 
Color I . . . . . . . . . . . . . . . . . . . . .  $300 
Color I I . . . . . . . . . . . . . . . . . . . . $645 
Color I l l  . . . . . . . . . . . . . . . . . . . . $390 

B M C  
12"  G reen . . . . . . . . . . . . . . . . . . . . $85 
1 3 "  Colo r . . . . . . . . . . . . . . . . .  $265 

Com rex 
1 3 "  Color Composite . . . .  $290 
1 3 "  R G B .  . . .  $455 

N EC 
J B  1 201 . . . . . . . . . . . . . . . . . . . .  $ 1 55 
J B  1 260 . . . . . . . . . . . . . . . . .  $ 1 1 5  

USI 
9" Amber . . . . . . . . . . . . . . . . . .  $ 1 30 
1 2 "  Amber . . . . . . . . . . . . . . . . . .  $ 1 50 

MODEMS 
Hayes Smartmodem . . . . . . . . . . . $2 1 0 
Novation 

CAT . . . . . . . . . . . . . .  . . . . . .  $ 1 40 
0-CAT .  . . . .  . . . . .  . .  $ 1 55 

Signalman 
M ark I .  . . . . . . . . . . . . . . . . . . . . . .  $85 

VIDEO TERMINALS 
Televideo 

910 . . . . . . . . . . . . . . . . . . . . . . . .  $570 
910 Plus . . . . . . . . . . . . . . . . . . . .  $570 
920 . . . . . . . . . . . . . . . . . . . . . . . . $735 
925 . . . . . . . . . . . . . . . . . .  $730 
950 . . . . . . . . . . . . . . . . . . . . . . . . $9 1 5  

Zenith 
Z-1 9  . . . . . . . . . . . . . . . . . . . . . . .  $680 
ZT-1 . . . . . . . . . . . . . . . . . . .  $550 

COMPUTERS 
Altos 

ACS 8000-15 . . . . . . . . . . . . . .  $3742 
Series 1 5 0  . . . . . . . . . . . . . . . .  $21 25 
Series 5-50 . . . . . . . . . . . . . . . $4240 

Eagle . . . . . . . . . . . . . . . . . . . . . . $2350 
N E C  

8001 . . . . . . . . . . . . . . . . . . . .  $730 
801 2  . . . . . . . . . . . . . . . . . . . . . . . $470 
8031 . . . . . . . . . . . . . . . . . . . . . . . $730 

Northstar 
Advantage .  . . . . . . . . . $2800 
Advantage w/5 M B  . . . . . . . . .  $3900 
Horizon I I  6 4 K  QD . . . . . . . . . . $2625 

Sanyo 
M B C-1000 w /WordStar. CalcStar, 
S - Basic,  CPM® . . . . . . . . . . . . . . . . Call 
Above w/2 D rives . . . ; . . . . . . . . .  Call 
M B C-2000 . . . . . . . . . . . . . . . . . . . Call 

Televideo Systems 
TS-802 . . . . . . . . . . . . . . . . . . . $2599 
TS-802H . . . . . . . . . . . . . . . . .  $4450 

Zenith 
Z-1 20 . . . . . . . . . . . . . . . . . . . . . . . Call 
Z-1 1 0  . . . . . . . . . . . . . . . . . . . . . . . .  Call 

COMMODORE 
6 4  . . . . . . . . . . . . . . . . . . . . . . . . . .  Call 

2222 E.  I ndian School Rd. 
Phoenix, Arizona 8501 6 

Order Line: 1 -800-528-1 054 Other I nformation: 602-954-6109 

Order Line Hours: Mon.-Fri. 10-5 M ST Saturday 9-1 M ST 

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with man ufacturer's warranty Please add $8.00 per order for sh i pping.  
Prices & avai labi l i ty subject to change without not ice . Send cashiers check or money order.. .al l  other checks w i l l  delay sh1pp1ng two weeks. 
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Systems Strategies/ Communications Division 
Specialists in Data Communications Software 

225 West 34th Street 
New York, New York 10001 ( 212 ) 279 - 8400 

• Custom software to a l low you r  product to 
i nterface networks and emulate other vendors 
equipment 

• SNA, X.25, BSC software to comm u nicat i on s  
compati ble product developers f o r  a more 
t imely and cost effective entry into the 
marketplace 

• Software t hat is u t i l ized by computer and 
terminal  manufacturers. Target processors 
have incl uded Zilog Z-80, Z-8000, I ntel  8086 

• Close contact with you r  engineers to adapt our 
software to you r  hardware 

• Software in 'C', Pascal and Assemb ler 
• Microcomputer systems development 

A Complete Winchester/Floppy Disk System. 
• Disk controller with 4 ports; supports wide range of drives; 5 •;, • 

and B'drives can be on same cable. 
• ZBO CPU includes 4MHz, 64KRAM, 2 serial 1/0, 1 parallel, CTC. 
• Supports lOMB streaming tape. CP/M® and BIOS included. 
• Package price: $ 1 , 1 95.00. 

May be purchased separately. Disk and streaming drives available.' 

SIGEN Corporation 
----�-------�--

1800 Wyatt Dr., #6, Santa Clara, CA 95054 't' 
Contact: Allen Hauptman, 408 / 988-2527 
CP/M is o trademark of Digital Research. 
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Programs: 

ADD Add records to a data fi le 
CMD Main menu program for entire system 
ED Edit an existing record 
FAU Store default values into data-entry variables 
GET Search for a record by index value 
GO Create index files for the database 
10 Format information for the data-entry screen 
LBL Print mailing labels from the data fi le 
OUT Format information for printing a single data record 
RPT Run reports created with dBASE I I  report writer 
VAL Perform validation of data entered in ADD 
WS Transfer dBASE I I  data into Wordstar/Mailmerge 

format 

Data Files: 

DBF Database file for storing information 
NDX Index fi le for rapid retrieval and organizing data 

Table 1: A list of the various types of program modules that 
can be generated by Quickcode in the dBASE II program
ming language. 

density 8-inch floppy disks, the generation step is actual
ly performed in less time than it takes the CP/M utility 
program PIP to copy the same amount of code from one 
disk to another. Of cqurse, this time might vary depend
ing on the hardware used. 

The speed of Quickcode should have a noticeable effect 
on the entire program-development process. The cycle of 
writing, testing, and modifying programs becomes a mat
ter of hours rather than days. If you don't like a par
ticular screen-or want to add another variable-simply 
start up Quickcode, and within minutes a new version of 
the system is created. 

The Quality of the Programs 
While program quality is often a matter of personal 

taste, some objective measurements are available. The 
factors considered in this review are modularity, stan
dard use of variable names, internal documentation, and 
performance . 

Because Quickcode writes all its code as small 
modules, the user can maintain control over the finished 
product by specifying which of these "building blocks" 
should be created. A nonprogrammer could generate a 
set of modules for a completely menu-driven application 
system, while a consultant might prefer to generate only 
a few functions and manually code the rest. To encourage 
the latter practice among professional programmers, Fox 
& Geller does not require any licensing fee for resale of its 
generated code. 

To ensure compatibility among all these modules, 
Quickcode uses standard naming conventions for its vari
ables. This allows modules created for separate applica
tions to be "hooked" together. For example, an inventory 
system might be added to an accounts receivable system 
created several months before. Use of standard naming 
conventions also simplifies the task of integrating Quick-



code modules with handwritten code. 
The task of including internal documentation in pro

grams is the bane of all programmers. This mechanical 
task has now been taken over by Quickcode. The pro
grams it writes all contain detailed comments in English, 
which not only eases the j ob of modifying the generated 
code, but also assists the less-experienced user in learning 
the dBASE II language. 

Evaluating the performance of any written material 
often becomes the personal judgment of an individual's 
style . Two conflicting styles of programming are in com
mon practice. One style involves the use of all possible 
tricks and shortcuts in a language in order to optimize the 
speed of the running programs. Advocates of this method 
(often C and FORTH programmers) call it tight program
ming. Critics often refer to it as write-only code, because 
of the difficulty in reading it at a later date. Quickcode 
takes the opposite approach and generates clean, stan
dard code. The resulting programs could run faster if 
shortcuts were taken, and some programmers might 
prefer to modify the code to take advantage of a personal 
speedup technique. I prefer a slow program that I can 
later enhance, instead of a fast but cryptic mess. 

One area of performance where Quickcode clearly 
shines is in the elimination of programming bugs. A great 
deal of programming time is usually spent tracking down 
and removing these pesky critters. Because the code is be
ing generated from prewritten text stored within the 
Quickcode program, syntax errors and improper use of 
commands are eliminated . 

Overall, I would say that the quality of the programs 
produced by Quickcode is equal to that of a very 
methodical programmer with more than one year's ex
perience with dBASE II .  

Documentation 
The 130-page manual that accompanies Quickcode is 

fairly easy to follow. A preliminary tutorial section is 
designed for overly anxious users who need their applica
tions finished two weeks before buying the product. This 
is followed by detailed instructions on each section of the 
program. 

Although there is a table of contents, the manual lacks 
an index . I hope that Fox & Geller finds the time to add 
one, even though it might seem to fly in the face of tradi
tion. 

The manual also needs more detailed application ex
amples. Although the basic operation of Quickcode is 
clearly described, a sample inventory or accounts pay
able system would be helpful. 

Limitations 
While I am obviously pleased with most aspects of 

Quickcode, it has some limitations that should be made 
clear. A major weakness is the inability to create pro
grams that access more than one data file. Also, some Fox 
& Geller advertisements claim that a complete accounting 
system could be "knocked out in a weekend. "  Typically, 
accounting systems consist of several modules that share 

data files .  For example, a receivable module must be able 
to access the files of an inventory module. And although 
adequate inventory and receivable systems could be writ
ten with Quickcode, the necessary integration of the two 
systems would require a fair amount of programming 
knowledge . The other major weakness is the lack of any 
sophisticated report-writing facilities. I hope that Fox & 
Geller will be able to address these limitations in a later 
version. 

Conclusions 
Quickcode is a well-written, easy-to-use program 

generator for the dBASE II programming language, 
which allows the user to describe an application by sim
ply filling in screens. 

A large amount of code (more than 30K bytes) can be 
generated in less than two minutes. The code produced is 
modular, easily modified, and runs at an acceptable 
speed. 

The manual included with the program is clearly writ
ten, but lacks an index and sufficient application ex
amples. The limitations of Quickcode include the inabili
ty to access more than one data file and a weakness in the 
report-writing functions. 

The major audiences for Quickcode are dBASE II users 
with little programming background and programmers 
who need to produce large amounts of standard code 
quickly . •  
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A Faster Binary Search 
An important technique results in faster-running applications 

programs and shorter response times . 

Most applications of computer pro
cessing involve searching data tables 
of one form or another. The process 
is used in compilers, language inter
preters, command processors, assem
blers, database processors, and word 
processors. The regularity with which 
table searching is used makes the 
choice of searching techniques vital . 
A reduction in search time usually 
results in faster-running applications 
programs and shorter response times. 

Dr. L. E. Larson 
General Technology Division 

IBM Corporation 
Endicott, NY 13760 

Although many techniques exist 
for· searching tables in storage and on 
external media, the three principal 
ones are linear, series, and binary . 
The linear search examines each item, 
starting with the first, and proceeds 
sequentially . The series search, based 
on a mathematical series such as the 
power series or .the Fibonacci series, 
works by subdividing the table of 
data in accordance with successive 
smaller numbers in the series . The 

Glossary 

Field: a part of a record that holds a 
particular kind of data. Examples: 
name field, telephone number field, 
social-security number field, and zip 
code field. 
Hash duplication: the replacement of 
more than one unique original key by 
the same key after hashing. Example: 
in hashing by division, two different 
numbers divided by the same divisor 
may yield different quotients but the 
same remainder, hence the same key. 
Hashing: transforming a key field into 
a more compact and more easily manip
ulated form to increase the speed of 
sorting or searching. Example: if the 
social-security number is the original 
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key field, a new key might be calcu
lated by dividing the social-security 
number in each record by 10, 000 and 
using the remainder as the new key. 
Key: the field of a record that is com
pared to a test value in order to identi
fy or locate a record. Example: if 
records are searched for a name, the 
name field is the key. 
Record: a group of related data items 
that is treated as a unit; when there is 
more than one record, each record 
contains the same type of item at corre
sponding positions. Example: a record 
might contain someone's name, tele
phone number, social-security num
ber, and zip code. 

binary search divides the table of data 
into two parts, rejecting one part and 
repeating the process on the other 
part until the item in question is 
found. ("Hashing" can be used to 
search by address calculation, but it 
sometimes yields the same key for 
more than one different field, which 
often reduces it to one of the three 
principal techniques . )  

A discussion of a method of en
hancing the binary search would not 
be complete without some back
ground on the binary search itself. 
The binary search is appropriate for 
tables whose entries are in some 
order. Based on the concept of divid
ing a large problem into smaller 
parts, this technique involves divid
ing a list into two parts of equal size. 
None of the entries in one part meets 
the search criteria value (low), while 
an entry in the other part does meet 
that value (not low) .  The binary 
search divides the not-low part again, 
and the process of division continues 
until only one entry remains. The re
maining entry, of course, matches the 
search item. 

Usually, the midpoint of a table is 
computed by dividing the sum of the 
left and right indexes by two . Initial-

Circle 420 on inqu i ry card. --+ 
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Figure 1: A search tree representing the 
binary-search process. The search begins 
at the top with the root node and proceeds 
down the tree to the leaf or terminal 
nodes. This process continues until the 
search argument is found or the table is 
exhausted. 

ly, the left and right indexes are the 
two extremes of the table. Comparing 
the search argument to the table entry 
at the midpoint determines whether 
the right or left index is replaced. The 
process continues until the matching 
entry is found or the table has been 
reduced to an empty state. 

In the quest for enhancement, 
many different techniques exist for 
analyzing the process time of an 
algorithm. In searching, for example, 

the usual technique is to examine the 
number of comparisons required to 
locate an item in a table. Because my 
enhancement of the binary-search 
algorithm involves moving a portion 
of the midpoint-calculation code after 
a comparison is made, the analysis 
that I will present focuses on the num
ber of comparisons and the number 
of required iterations of the midpoint
calculation code. 

The binary-search process I devised 
is a traversal of an implicitly defined 
binary-search tree that is a complete 
binary tree as well . Like all traversals, 
it begins with the root node and pro
ceeds down the tree to the leaf or ter
minal node. Figure 1 shows a repre
sentation of the search process as a 
search tree. 

In the binary-search process, if it 
takes one unit of time to locate the 
third element in a table of seven 
entries, then the computation time 
necessary to locate the third entry 
does not double until the table is ex
panded to 31 entries . In other words, 
the binary search resembles a loga-

rithmic pattern despite the use of the 
division process. It is this logarithmic 
performance that has led to the false 
conclusion that little can be done to 
improve the binary search. 

A long-standing rule of thumb 
about random access to data files is 
that 80 percent of the activity is con
cerned with only 20 percent of the 
file. The implication is that after a 
data argument has been seen, the 
probability of seeing it on the next re
quest is 3.25 times that for the total 
random case. 

Files and tables share an important 
characteristic: both can be viewed as 
linear-ordered representations of the 
records to be inspected and retrieved. 
Extending the 80/20 rule to tables, 
then, suggests a means for improving 
the performance of a binary search. 

Analysis of Enhancement 
Figure 2 shows the implicit tree 

used for the enhanced-search process .  
In this example, a prior search re
turned the eighth entry of the table (P 
represents the node returned by a 

Text continued on page 268 
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In Texas Orders 
2251 1 Katy Freeway To Order 

Questions & Answers 1-800-231-3680 
1-713-392-0747 Katy (Houston) Texas 77450 800-231-3681 

SAVE BIG DOLLARS ON ALL TRS-80® HARDWARE & SOFfWARE 
TRS-80® BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 5% sales tax .  
Open Mon.-Fri. 9-6, Sat. 9- l .  We pay freight and insurance. Come by and see us. Call us for a reference in or near your city . 
Ref: Farmers State Bank, Brookshire, Texas. 

WE OFFER ON 
REQU EST 

Federel Express (Overnight Delivery) 

Houston Intercontinental 

Airport Delivery (Seme Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
brought computers from us probably in 

yoor citY. We have lhousands of 
satisfied cuslomers. WE WILl NOT BE 

UNDERSOLD! 

ED McMANUS 
• 
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Ia 
Ia 

Ia 
Ia fllo Tax on Out of Texas Shipmantal 

Save 
10°/o 15°/o 

OR MORE 
Telex 77-4132 (Fieks Hou) 
:t TRS·BO is 1 Registered Tradem1rk of Tandy Corp 

WE ALWAYS 
OFFER 

Ia NO extra charge for Mestar Card 
or Visa. 

Ia We use Direct Freight Lines. No 

long waits. 

Ia We always m the freight and 

insurance 

Ia Toll free order number 

Ia Our capability to go to the giant 

. TRS-80
"' 

Computer warehouse 5 
liours away, in Ft. Worth, Texas, 

to keep you in stock. 

JOE McMANUS 
� 
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Quarl< turns your Apple III 
into an orchard. 

You can get the most out of your Apple* I l l  
with office automation software from Quark. I n  
fact, our integrated line o f  technically advanced 
products can dramatically increase your system's 
capabilities. 

And all Quark programs combine this leading
edge technology with a singular innovation: sim
plicity of operation. Because we think software 
should present challenges to the developer, 
not to the user. 

This approach to product design is clearly 
evident in our Word h!gglerlM word processor. 
And since you can enhance Word Juggler with 
special accessory programs, you'l l  have ample 
opportunities to discover that productivity is 
not merely a cliche. 

just add our Lexicheck 1M spelling checker, for 
instance. Or our new TerminuslM communica
tions program; ideal for interfacing Apple I l ls. 
And perfect for electronic mail applications. 

Your dealer is waiting to give you a compre
hensive demonstration of our complete word 
processing system. Plus other Quark products, 
too, such as our Catalyst 1M hard disk boot, 
Discourse 1M software spooler, and 
more. See him today. You' l l  
quickly find that Quark really 
does turn your Apple I l l  into an 
orchard. So all you'll have to do 
is shake the trees. 

•Apple is a registered trademark of Apple Computer. Inc. 
2525 West Evans, Suite 220 

Denver, CO 802 1 9  
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INTRODUCING 1-2-3: IT'LL HAVE YOUR . IBM/PC JUMPING THROUGH HOOPS. 



Meet 1-2-3 - the remarkable new software on a limitless variety of topics and extract all 
package that puts more raw power at your finger- or pieces of it for instant spreadsheet analysis. 
tips than anything yet created for the IBM PC. 1-2-3 Unheard of before.  Specific 1-2-3 information man-
actually combines information management, agement features include sorting with primary and 
spreadsheet, and graphing in one program that can secondary keys. Retrieval using up to 32 criteria. 
perform all three functions interchangeably and 1-2-3 performs statistical functions such as mean, 
instantly at the touch of a key That's power count, standard deviation and variance. It can pro-

To explain: since 1-2-3's information manage- duce histograms on part or all of the data base. 
ment, spreadsheet and graphing functions reside 1-2-3 also allows for the maintenance of multiple 
in memory simultaneously, you can go from data bases and multiple criteria. 
retrieval to spreadsheet calculation to � � The graphing function. ?raphing ins_tantl)� r-- 1 -/' ,.,. � 1-2-3's sophisticated graphing commands 
JUSt by pressmg a r- j\ f 1 � - , ,., Acl l � enable you to create 
few keys. So I( ,.,. - · \ IC\ I C'l�IY!'-\ r i O I\1  

graphs of up to six vari-
now you can t - j }M==:J.\'''t.\Ci fMENi [....---........ � abies using information 
experiment SPI�:Al)SHE E T  l J G J�L\ p J..IS already o n  the s�read-
and recalcu- ""' � sheet. And have 1t on 
late and look l. _____..- � � � screen in less than two 
at data in an '----.-A- · Q � seconds! Once you've 
endless variety of _ CJ W "--1.._.,. made a graph, three keystrokes 
w�ys. As fast_ as your . C) (] c_:) ____...,.. _ � ____.... will display it in a different 0:1?? can thm� up new poss1- � J... � c- \ form. If data on the spreadsheet 
b1ht1es. There s no lag between

, 
\r; ,·;::;") :\ changes, you can display a revised 

you an� the computer And that s \�1 l 3:',� \ graph with one keystroke. This 
a new kmd of power - power 

,_.. � � instant relationship of one 
that's greater than the sum of its '- ( \ format to another opens up a 
programs. (� 9 t )  whole new application area. 
The spreadsheet function. v For the first time graphics can 

If 1-2-3 were just a spread- be used as a "what if" 
sheet, you'd want it because it has r thinking tool ! 
the largest workspace on the mar- � To fully understand just 
ket (2048 rows by 256 columns). � how much power 1-2-3 
To give you a quick idea of 1-2-3's '--� � adds to the personal com-
spreadsheet capabilities: VisiCalc's ·� spreadsbeet, grapbing, puter you'll want to go to 
spreadsheet for the IBM PC offers 15 arithmetic, iriformation management a/l-in-one. your nearby 1-2-3 dealer for 
logical and relational operators , 28 functions and a full demonstration. For his name and address (and 
32 spreadsheet-related commands. 1-2-3 has 15 more information if you want it) call 1-800-343-5414. 
operators, 41 functions and 66 commands. And if 
you include data base and graphing commands, it 
actually has 110! 

In addition, 1-2-3 is up to 50 times as fast as es-
tablished spreadsheets. With all the features you've ... 
ever seen on spreadsheets. 1-2-3 also gives you the , 
capability to develop customized applications 
(with 26 macro keys) and lets you perform repeti-
tive tasks automatically with one keystroke. If 1-2-3 
were just a spreadsheet, it would be a very power-
ful tool. But it's much, much more. 

The information management function. 
Add to 1-2-3's spreadsheet a selective informa

tion management function, and the power curve 
rises at an awesome rate. Particularly since 1-2-3's 
information management capability reads files 
from other programs such as WordStar, VisiCalc 
and dBase II. So you can accumulate information 

© Lotus Development Corporation; 
Cambridge, MA 02138, (617) 492-7171. 
All rights reserved. 
WordStar is a registered trademark of MicroPro Inc. 
VisiCalc is a registered trademark of VisiCorp. 
dBase II is a mgistered trademark of Asbton-Tate. 
1-2-3 and Lotus are trademarks of Lotus 
Development Corporation 
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Figure 2: A search tree for the enhanced 
binary search representing a table of 11 
elements. A prior search returned the ele
ment shown as node P. The subtrees 
branching down from P represent the 
search paths to be followed after compar
ing the search argument with P. Although 
the complete search tree extends to a 
depth of 4, the enhanced binary search 
has two trees to consider: the tree shown 
on the left has a depth of 3, and the one on 
the right has a depth of 2. The reduction 
in depth indicates a reduction in the 
number of iterations required by the 
search. 

1 ( 1 ) 

2 ( 3 )  2 (5 ) 

3 ( 8 )  3 ( 1 1 )  3 ( 14 ) 3 ( 17 )  

Figure 3: A search tree showing the ac
cumulated weight of iterations required to 
inspect every element in a binary search of 
seven elements. Numbers preceding 
parentheses identify the depth; numbers 
within parentheses show the cumulative 
inspections. If each of the seven elements 
is equally likely to match the search argu
ment, the binary search would require an 
average of 2.43 inspections to find the 
match. 

prior search) .  The subtrees to either 
side represent the search path used as 
a result of the first comparison. Al
though the table's 11 elements require 
a complete binary-search tree to a 
depth of 4, the enhanced search has 
two trees to consider, one to a depth 
of 2 and the other to a depth of 3. The 
resulting change in depth of the 
search tree translates to a reduction in 
the number of iterations required by 
the search. 

Figure 3 illustrates the depth of 
each node in a full binary-search tree 
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Comparisons I terat ions  
by  by 

Element Element 

2 3 4 2 3 4 

Case 1 1 3 2 3 Case 1 0 2 2 
Case 2 2 1 2 3 Case 2 1 0 1 2 
Case 3 2 3 1 2 Case 3 1 2 0 1 
Case 4 3 2 3 1 Case 4 2 1 2 0 

Table 1: The number of possible comparisons and possible required iterations of the 
midpoint-calculation code for an enhanced binary search of a table of four elements. 

Table 
Entry 

1 
2 
3 
4 
5 
6 
7 
8 

Subtables 
Left R ight  

0 7 
1 6 
2 5 
3 4 
4 3 
5 2 
6 1 
7 0 

Subtable Weight 
Left R ight  

0 1 7  
1 1 4  
3 1 1  
5 8 
8 5 

1 1  3 
1 4  1 
1 7  0 

Table 2: A summary of the possible cases for an enhanced binary search of a table of 
eight elements. Assuming that the entry in the left-hand column matches the search 
argument, the next two columns indicate the number of subtables to the left and 
right of the entry. The two right-hand columns show the subtable weights, which 
reflect the number of iterations necessary to find the search argument in each case. 

and the total number of accesses re
quired to inspect every node in the 
tree. A binary search of a table of 
seven elements would require an 
average of 2 .43 (17/7) accesses if the 
likelihood for all cases were equal. 

Table 1 illustrates all of the possible 
cases for a table of four elements. The 
left half of the table shows the num
ber of comparisons required for each 
element in each configuration. The 
right half of the table shows the num
ber of iterations through the mid
point-calculation code if the com
parison is moved to the beginning of 
the loop and the previous search in
formation is used. The average nm:n
ber of comparisons in the example 
shown is 2 . 13 (34116), but the num
ber of iterations is 1 . 13 (18/16) .  
Traditional implementations would 
have required 2.00 iterations of the 
comparison code and the midpoint
calculation code. 

Table 2 summarizes 'the possible 
cases for a table of eight elements and 
the number of table interrogations re-

quired to inspect every entry in every 
subtable for every case. The subtable 
"weights" reflect the number of itera
tions required in each case. If the 
weights are added and the equal-like
lihood assumption is applied, the 
result is an average of 2 .84 table ac
cesses and 1 .84 iterations. 

For a full binary tree of depth D, 
there are 2 <0-1 1  nodes at that depth. In 
general, at depth K there are 2(K-1 )  
nodes a t  the level of K in the tree . 
When the tree is full (meaning all 
nodes are present at a level ), the 
average number of comparisons (C) 
to locate a node, assuming equal like
lihood, is the sum of the levels for 
each node divided by the number of 
nodes. Thus D �  

c = E 2v-1 1=1 

To extend to the case for the com
plete, but not full, binary tree, the 
average becomes 

C = t !(21• 1 ) +R(D + l )  
r=1 N 



256K RAM 

A 64K to 256 K parity checking RAM is 
fu l ly socketed for easy memory 
expansion The memory address is 
switch selectable, using up only the 
required memory space. 

GAME 1/0 
Interface consisting of two joy-sticks 

and four switch inputs are IBM BASIC 
compatible. A standard GAM E  1/0 
DB 1 5  connector provides connec
tion to the rear p la te of the I B M  
computer. 

GOLD IBM INTERFACE 

Gold connectors as we l l  as glass epoxy 
PCB wi l l  provide years of rel iable 
seNice. with a l l  hardware interface 
meeting the IBM specification. 

ASYNCHRONOUS 
COMMUNICATION 

A RS232 and 20Ma I TTY) interface sup
ports software programable baud 
rates. parity, stop bits, and character. 
Modem and serial printer are fully 
supported by the IBM commun ica
tion software. A standard OB25 con
nector a l lows for the easy connec
tion to serial devices. 

Circle 357 on inquiry card. 

Available At 
CompuShack Stores 
OUTSTANDING 
QUALITY 
AT AFFORDABLE 
PRICES! 
For Further Information Contact 
Tava Corp. 
2630 Wa lnut Ave. ,  Su i te G 
Tustin.  CA 92680 
( 7 1 4 ) 730-67 72 
Headquarters Telex: 1 8-351 1 
Answer sack CSMA 
·TRUMP CARD IS  a reqr:;tered tradt•mark o f  lAVA Corporatron 
• JBM is a registered uademark of IBM Corporanon. 
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WI CONTROLLER W/OUT CONTROLLER 

MSL OUR PRICE MSL OUR PRICE 
549.00 399.00 449 00 329.00 

MICRO-SCI A2 
W /OUT CONTROLLER 

MSL OUR PRICE 
409.00 299.00 

2 2 Mb $2,990 

ALTOS 5-150 APPLE Ill 
Base Price: $2990 !2995 
Disk Olives: 2 1; add 1 ® !450 
Capacity: 2M byles 320K b�es (lor ixlh) 
Video: User Opt. CRT Moni!or included 
Terminal Cost SSOO average Monitor included 
Operating Syst. MPM included Apple POS 
CP/M MP/M MPM in cluded CP/ M @ S465 
Oasis DOS available not available 

l=-==-= I' -
APPLE PERSONAL � 
COMPUTER 1 

_ _ 
PERIPHERAL!l AND SDRWARE Our 
HARDWARE MSL Price 

Videx Combo Package 375.00 259.00 
Videx Videoterm Card 345.00 239.00 
Videx Keyboard Enhancer U 149.00 115.00 
Microsoft Soltcard with CP/M 345.00 m.oo 
Microsoft Premium Pak 695.00 499.00 
Microsoft 16K Card 99.95 72.50 
PCP Appl l · Card (4  MHZ version( 445.00 339.00 
PCP Appl l · Ca�d (6 MHZ version I 595.00 449.00 
CorvusWinchester 5MB 1.495.00 1,949.00 
Corvus Winchester lOMB 3.495.00 2,849.00 
Corvus Winchester 20MB 4.495.00 3,699.00 
Saturn Systems 32K 149.00 165.00 
Saturn Systems 64K 415.00 312.00 
Saturn S�stems 128K 599.00 452.00 
Hays M•cromodem IJ 379.00 285.00 
Hays Smartmodem 179.00 225.00 
Kensington System Saver 90.00 68.00 
M & R RF Modulator 30.00 22.00 
M & R Super Fan 50.00 37.00 
Grappler + 175.00 135.00 
Practical Peripherals 

Microbuffer 1 1 16K 259.00 225.00 
Practical Peripherals 

Microbuffer i i 32K 199.00 239.00 
Prometheus Versa Card 199.00 149.00 
SVA Disk 2+1 Controller OSSO 395.00 335.00 
SVA Oisk 1+ 2 Conlroller OSOD 595.00 419.00 
SVA AppHache 256 K Memory 1.200.00 1 ,049.00 
TG Joystick 59.95 42.00 
TG Select· A-Port 59.95 42.00 
Wesper M1cro Wizard 80 249.00 179.00 
Wesper Micro BPO 16K J/9.00 139.00 
Wesper Micro BP0 32K 219.00 159.00 
Wesper Micro SOB 16K 149.00 189.00 
Wesper Micro SOB 32K 179.00 229.00 
BMC 1401 w/RGB lnlertace 595.00 319.00 ALS Z·Card w/CPM lor Apple It 349.00 209.00 

SOFTWARE 
Our 

MSL Price 
CHOPLIFTER by Broder band 34.95 26.20 
Frogger by Sierra On·line 34.95 26.20 
Canyon Climber by Oatasolt 29.95 22.50 
Wizardry by Sir-Tech 49.95 37.50 
Zork by lntocom 39.95 29.95 
Snooper Troops NJ by Spmnaker 44.95 33.75 
Oeadhne by lnlocom 49.95 37.50 
Apple Pame by Broderband 29.95 22.50 
Master Type by lighlning 39.95 29.95 
Typmg Tator l l by Microsolt 14.95 18.75 
Story Machine by Spinnaker 34.95 29.95 
The Home Accountant 

by Continental 74.95 56.50 
PFS: F1le by Software Publlshmg 1 75.00 131.25 
Vis1Catc by V1s1C0rp 250.00 189.00 
PFS: Report by Soltware Publishing 95.00 71.25 
Screenwriter I I  by Sierra On·Une 129.95 97.50 
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1 Mb $5,490 
1 Mb !6.490 

ALTOS 5-150 APPLE Ill 
110 Port 3 ser. . l parallel 1 ser.. 1 par. =$165 
RAM 192 K 128K 
Processor: ZBOA 6502A 
Computer 

Grade: Industrial Standard 
Dot Matrix User Opt. User OpL 
Printer @ SOOO @ $600 
TOTAL $4390' $4675' 

I BM 'I PERSONAL �.L · . COMPUTER �� 
PERIPHERALS & SOFTWARE 

Our 

HARDWARE MSL Price 

QUADRAM Quadboard. 4 lunclion brd 
wilh 64 K 595.00 489.00 
wilh 156 K 995.00 699.00 

Quad Color II 
Wilh 640x140 Resolulion 575.00 m.oo 

Quad Color Ill 
With 640x400 Resolution 850.00 669.00 

PrinlerCard w/cab!e (parallel) 159.00 109.00 
PrinterCard w/cable (serial) 179.00 139.00 
Davong Hard Disks CALL 

mm 
SOFTWARE 
Zork l by lnfocom 39.95 21.50 
Zork II by lnlocom 39.95 21.50 
Zork Ill by lnfocom 39.95 21.50 
Snooper Troops Iii by Spinnaker 44.95 33.50 
Snooper Troops 112 by Spinnaker 44.95 33.50 
Deadline by lnlocom 49.95 37.50 
Flight Simulator by Microsofl 49.95 37.50 
Slarcross by lnfocom 39.95 28.50 
Story Machine by Spinnaker 34.95 26.50 
The Home Accountant 

by Continental 150.00 lll .OO 
VisiCatc by VisiCorp 150.00 119.00 
Wordstarby Micropro 4 1 5.00 369.00 
TheTax Manager by Microlab 150.00 119.00 
Visilile by VisiCorp 300.00 229.00 
Supercalc by Sorcim 295.00 229.00 
dBase II by Ashton Tate 700.00 489.00 
Personal Investor by PBL 145.00 119.00 

0: I MONITORS 
Our 

BMC list Price 
12" Grn. Phs KQ 1 2 EU 249.00 179.00 
11" Grn. Phs EO 1200 SU 119.00 149.00 
NEC 
JB 12" Green 249.00 175.00 
JC I1' Color 495.00 345.00 
USI 
P1·2 12" Green 149.00 155.00 
Pl·3 12" Amber 189.00 185.00 
AMDEK 
300 12' Green 195.00 145.00 
Color I 395.00 325.00 
Color It RGB Highres 895.00 695.00 ELECTROHOME 
ECM·I301·1 13" RGB Hires 595.00 395.00 
ECM· I302·2 13" RGB H1res 895.00 595.00 
Color Board lor Apple It 149.00 195.00 

IAL MONTH 
DISK DRIVES FOR THE PC 

DOUBLE S I DED/ D O U B LE DENS ITY 320K 
M S L  OU R  ONE YEAR WARRANTY 

$650 . 00 PRICE $239 . 00 

CALL FOR PRICE � 
� "Subject lo availabili ly · 

WORK ALIKE W/64 K 

SYSCOM - THE APPLE 11 AND COLOR 
SYSCDM II 

APPLE I I  OUR PRICE 
1430.00 849.00 

RADIO SHACK 
TRS 80 MOD I l l  

OUR PRICE $1 733.00 
(h� H EW LETT 

PAC K A R D  
HANDHELD CALCULATORS Our 

AND COMPUTERS" MSL Price 

HP-IOC Slim-line Prog Scientific 80.00 64.00 
HP·IIC Slim·Line Adv Prog Sci 100.00 79.00 
HP·l2C Slim·Line Adv Finan Prog 1 50.00 129.00 
HP·15C Slim-line Advanced 

Programmable Scientific 
wJMatrices 135.00 119.00 

HP·l6C Slim-Line Prog for Digital 
Electronics and Comput Science 1 50.00 129.00 

HP·41CV Handheld Comp 
wilh SX Memory 175.00 209.00 

HP·97 Desktop Fully Prog Print 750.00 599.00 
Card Reader lor 41CV/C 215.00 162.00 
Printer lor 41CV/C 385.00 289.00 
Optical Wand For 41 CV/C 125.00 97.00 
Quad Ram Equals 

4 Mem. Mods 95.00 11.00 

� �� � n�== �:--11·�!�. 
· ·· ......:.......-� 

S-100 PRODUCTS 
ALL BOARDS ASSEMBLED I TESTED! 

CALIFORNIA Our 
COMPUTER SYSTEMS MSL Price 
Z·80CPU 325.00 259.00 
Disk Conlroller/CPM 2.1 425.00 339.00 
64K Sialic RAM (200 ns) 750.00 549.00 
Mainframe 1 1 0/60 HZ 

or 220V/50Hl 575.00 475.00 
2 Seria1 Port+2 Parallel 360.00 289.00 
CP/M 2.2 150.00 119.00 

THE APPLE COMPATIBL ALTERNATIVE 
FRANKLIN 
BUSINESS � 
SYSTEM � 
Franklin Ace 1000 system • 64K • 
Disk Drive with controller card • 
green phs. video monitor. 

$1 395.00 
SAVE $1000 COMPARED TO APPLE SYSTEM 

OSBORNE 
PERSONAL COMPUTER 

DOUBLE DENSITY 
INCLUDES 
SOFTWARE 

• CPM • MAIL MERGE 
• WORDSTAR • CB BASIC 
• SUPERCALC • M BASIC 

OUR PRICE 
1795.00 

__.......... 

PRINTERS � Our EPSON � MSl Price 

1:::: ��1W����:;,. m�� mt 
Epson MX-100 Type Ill" 995.00 CALL 

"w/graphics ot!IDATA 
Okidat! 81A w/lractor 80 col 
Okidat! 83A wnractor 132 col 
Okidat! 84P 132 col. serial 
Okidat! 84S 131 col. parallel C. ITOH 
C. lloh F 1 0 40 cps (paralle0 
C. lloh F 10  40 cps (seriaO 
C. lloh Prowriler (parai<O 
C. ltoh Prowriler (serial) 
SMITH CORONA 
JP.I letter Qualily 
Tractors 
STAR MICRONIC 
Gemini 1 0  

MODEMS 
NOVATION 
Cat 
D·Cal 
Auto-Cal 
111 Auto Cat 
Super Mike 
Apple Cal l i  
211  Apple Cal 

549.00 
899.00 

1 395.00 
1 495.00 

1795.00 
1 895.00 
695.00 
749.00 

895.00 
1 50.00 

495.00 

MSL 
189.00 
199.00 
249.00 
695.00 

14.95 
389.00 
725.00 

HAYS MICROCOMPUTER PRODUCTS 
Hays Stack Smartmodem 189.00 
Smarl Modem 1200 699.00 
Micromodem 100 399.00 
ANCHOR AUTOMATION 
Signalman Modem MK I 99.00 
Mark VII (Auto Answer/Dial) 159.00 

409.00 
709.00 

1019.00 
1177.00 

1377.00 
1439.00 

519.00 
565.00 

599.00 
139.00 

Our 
Price 

149.00 
159.00 
209.00 
629.00 

12.95 
219.00 
619.00 

229.00 
529.00 
299.00 

79.00 
125.00 ,-Ern- - - - - - - - - - - - We re;eihe" riQ'hito :eci'iYpoQ;Ph�al 

I I MICRO BUSINESS WORLD errors. This ad supercedes all prevous ads 

I WAREHOUSE Prices subject to change without notice. ::1;][\l�� @rnJ[ID�11J 18720 Oxnard. # 1 08 

I 
Tarzana. CA 91 356 ·california residents add 61ho/o sates tax. 

OUlSIDE CA CALL TOLL FREE 1 (800i 4 23·5B86 1 N  CA !213)  996·2252 _ . Add J% Shippin.g & Handling _ Add J% I i�;��!�
lease pnnn 
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where N is the number of nodes in the 
tree satisfying the relation 

N = 2° + R - 1  

The solution for the general case be
comes 

C = (D- 1)(2°) + R(D + 1) 
N 

Although the formulas imply a 
method to calculate the average num
ber of comparisons as a function of N 
by solving for D and R, the round-off 
errors in the calcula t ions of  
LOG(2,N) produce incorrect results. 
Thus the best way to calculate the 
average number of comparisons is 
through an iterative process that 
determines the depth of the complete 
tree and adds the remaining weights. 

Whe� information from a prior 
search is available, you compute the 
average number of comparisons by 
examining each possible case, com
puting the sum, and dividing by the 
number of cases. Because the table 
has N elements, the number of cases 
is N. For each case in which the equal
likelihood assumption applies, there 
is a probability that the argument is 
equal to a prior argument (1/N) and 
not equal ( (N - 1)/N) . Because the 
subtable weights represent the num
ber of comparisons for the nodes in 
the subtables, you can simply divide 
the sum by the number of cases 
(N - 1) .  If K is set to 

N-1 

K = � subtable weightr 

the result after simplification is 

C = 1 + 2K 
Nz 

The number of iterations of the mid
point-calculation code is 

I =  2K 
Nz 

The above derivations apply to the 
case of equal likelihood; however, it 
is possible to have the case of never
equal likelihood. Changing the prob
abilities for the never-equal case pro
duces 

2K CNEVER = 1 + -�� 
N(N -1)  

The number of  iterations of  the mid
point-calculation code is 

I = 2K NEVER 
N(N - 1) 

A general formula relating the prob
ability of a match with a prior search 
argument (M) and the size of the table 
(N) is 

C = 1 + 2K(1 -M) 
N(N-1)  

and the number of  iterations becomes 

I = 2K(1 -M) 
N(N-l)  

The possibility of  the 80/20 rule 
applying in an example requires that 
we compute the probability of the oc-

currence of a duplicate argument .  
The rule divides the members of the 
table into two sets: high activity (H) 
and low activity (L) .  A duplicate oc
currence can exist only if the prior 
and current arguments are members 
of the same set. If X represents the 
prior argument and Y the current 
argument, the probability of duplica
tion can be computed by 

where 

and 

A =P(X = YIX,Y in H) = 11(0.2N) 
B = P(X in H) =0.8 
C = P(Y in H) = 0.8 
D = P(X= YIX, Y in L)= li (O.BN) 
E=P(X in L ) = 0.2 

F=P(Y in L ) = 0.2 

The resulting simplifications produce 

and 

Thus 

P(X = Y) =3.25/N 

P(X=I= Y) = (N-3.25)/N 

C -=2:.:...:K�(N.:.....-.:.....3::..:.2=5"-) RULE =  1 + 
N2(N- 1) 

As before, the number of iterations of 
the midpoint-calculation code is 

I _ 2K(N-3.25) RULE - N2(N-1)  

The results of these equations are 
shown in table 3, which compares a 
pure binary search for tables of dif-

ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PROOUCTS! 
MACRO-SOc DISK BASED EDITOR/ASSEMBLER 

This is a powerful macro assembler. screen oriented editor and machine language 
momtor. It features local labels. conditional assembly. printer formatting and cross 
reference listings. Assemble multiple files. Program comes on Radio Shack 
compatible disk with extensive documentation. Price: $99.95 

MICROTEXT COM M U N ICATIONS 
Make your computer an intelligent printing terminal wi th off-line storage' Use 
Microtext for timesharing interactions. printing what is received as it is received 
and saving text to cassette. and more' Price: $59.95 

PIBOC PARALLEL PRINTER I NTERFACE 
Use a parallel printer with your Color Computer' Serial-Parallel converter plugs into · 
the senal port and allows use of Centronics-compatible printers. You supply the 
printer cable. Price: $69.95 

THE MICRO WORKS COLOR FORTH 
Color Forth is easier to learn than assembly language. executes in less time than 
Basic and is faster to program in than Basic. Rompack comes with 11 2-page 
manual containing glossary of system-specific words. full standard FIG glossary 
and complete source. A fascinating language designed for the Color Computer' 
Price: $109.95 

SDS-BOC SOFTWARE DEVELOPMENT SYSTEM 
SDS-BOC is a Rompack containing a complete editor. assembler and monitor. It 
allows the user to write. assemble and debug assembly language programs with 
no reloading. object patching or other hassles. Supports full 6809 instruction set. 
Price: $89.95 

BOC DISASSEM BLER 
Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM .  Documentation includes useful ROM entry points. complete 
memory map. 110 hardware details and more. Cassette requires 1 6K system. 
Price: $49.95 

GAMES: Star Blaster * Pac Attack * Berserk * Cave Hunter * Starfire * Astra Blast * Starship Chameleon * 
Adventure: Black Sanctum * Adventure: Calixto Island * THE�D©� 

W©� 
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Also Available: Machine Language Monitor Li Books U Memory Upgrade Kits 
Parts and Services . .  Call or write for more information 

P.O .  BOX 1 1 1 0  DEL MAR, CA 9201 4 

California Residents add 6% Tax 
Master ChargeNisa and 

COD Accepted 
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The new TI 
Professional Compute� 

It makes you the one 
with the answers. 

Today's business executive is faced with 
a world of questions. Questions about 
productivity. Cost control. And the 
bottom line. 

To help you come up with the 
answers and alternatives, we introduce 
the new Texas Instruments Professional 
Compute�: The one with the power, 
the expandability, the easiesHo-use 
keyboard, extremely high resolution 
graphics, and a broad array of software. 

All the leading operating systems 
and programming languages are avail
able. You can use many popular applica
tion programs from the best software 
suppliers to help you create spread
sheets, do word processing, construct 
graphics, communicate with other 
data bases or create your own. All of 
which lets you control assets, manage 
your time, and make projections for 
tomorrow's performance- today. 

.---------- SPECIFICATIONS ---------------, 
System Unit 
16-bit. 8088 microprocessor 
64K byte RAM, expandable to 256K bytes 
4K byte graphics display memory 
5-slot expansion bus 
Keyboard 
Specially designed low profile 
Popular typewriter layout 
97 keys, including 12 function keys 
Separate numeric keypad and cursor control 

clusters 
Tactile response. for quick positive entry 
Upper- and lower-case letters 
Display Units 
1 2-inch monochrome (green phosphor) or 

13-inch fulkolor, 25 lines x 80 columns 
High resolution. 720 x 300 pixels 
Mass Storage 
Built-in 320K byte diskette standard 
Additional internal storage of 320K byte 

diskette, or 5 or 1 0  Mbyte Winchester disks 
optional 

Copyright C> 1983 Texas Instruments 

Commu nications Options 
300 BPS or 300/1 200 BPS internal modem TTY. 3780 
3270 SNA stand-alone (Summer 1983) 
3270 BSC and SNA cluster (Fall 1983) 
Operating Systems 
MS'"-DOS. Digital Research'" CP/M-86®, and 
Concurrent CP/M-86� ,  UCSD p-System '" 
languages 
BASIC, COBOL. FORTRAN, Pascal 
Applications Software 
Over 100 programs available from the most 

popular software vendors such as Micro
soft, Ashton-Tate, Micro-Pro. IUS. Sorcim. 
Peachtree. BPI,  lifeboat and others. 

Printers (Available Spring 1983) 
150-{;ps Tl 850 Series for most applications 

FOOTNOTES: MS-DOS is a trademark of Microsoft 
Corporation. CP/M-86 and Concurrent CP/M-86 are 
trademarks of Digital Research. Inc. UCSD p-System 
is a trademark of the Regents of the University of 
California. 

And for a clear ''hard copy" print-. 
out of information, you can rely on the 
new 850 Series printers, made by Texas 
Instruments especially for the new TI 
Professional Compute!: 

In short, the TI Professional Com
puter helps you make better business 
decisions based on better information. 
With the performance and reliability 
you expect from TI. 

lfyou're onyourway up, the new 
Texas Instruments Professional Com
puter can help. Because it makes you 
the one with the answers. 

. For full information and a demon
stration, visit yoirr local computer 
dealer, or write: Texas Instruments, 
Dept. lA, P.O. Box402430, Dallas, 
Texas 75240. Or call toll-free: 
1-800-527-3500. 

Creating useful productsJis 
and services for you. � 

TEXAS INSTRUMEN1S 
191417 E 
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COM PUTERS 
COLUMBIA UBM-P.C.l 1 2BK 

RAM
. 

2 drives $2546.00 
CROMEMCO CS- 1 0  

Personnel Computer 

w/s.w. 1 525.00 
EAGLE II w/s.w. 2339.00 
ITHACA INTERSYST. DPS-1 

w/frt panel & MPU 1 795.00 
MORROW MICROOECISION II 

w/22 drives & s.w. 1 295.00 

B OARDS 
AOS Promblaster w/s.w. 298.00 

ADVAN C E D  D I G ITAL Super-
quad w/serial port !single 
card computerl 

CCS 28 1 0  CPU 
CCS 64K Dynamic RAM 
CROMEMCO OPU 

700.00 
259.00 
299.00 

68000/ZBO 839.00 
COMPUPRO 8/ 1 6  bit 64K 

Static Ram IASMJ 488.00 
NORTHSTAR ADV. 8/ 1 6  

upgrade w/64K RAM 399.00 
S-100's PR0-1 2 way Extender 

Card 33.00 
SCION'S Microangelo Graphics Bd. 

IMA520l 9B6.00 

SDSystems Versafloppy 

w/CP/M 3.0 350.00 

SEATTLE IBM-PC 
64K RAM+ 359.00 

SSM 80 character Video 
Board 375.00 

TARBELL DO FD 
Controller 396.00 

M O N ITORS / TER M I NALS 
KB-1 Keyboard by S-1 DO 1 B6.00 

LIBERTY FREEDOM 1 00 
w/detached KB 535.00 
SANYO 1 5  .. Monitor 295.00 

PERIPH ERALS - ETC. 
EPSON MX 1 00 Ill 625.00 

HAYES Smartmodem 1 200 
Baud 5 1 9.00 

PARADYNAMICS 20 1 8R 
Mainframe 675.00 

INTEGRAND BOO DB/2F 
w/options 497.00 

OPEN SYSTEMS Inventory, 
Order Prod. etc. 
software 600.00 

PLASTIC FILE CASE 
w/ 1 0  OS DO 5 .. VERB/3M 40.00 

TANDON TM 1 00-2 OS DO Drive 

for IBM PC, etc. 245.00 
TECMAR 5 Meg Winchester 

Cartridge for IBM-P.C. 1 .525.00 
VOTRAX Personal Speech 

System 275.00 

ALL SALES BACKED BY FULL 
DEALER SUPPORT 
VISIT OUR SHOWROOM 

Hrs.-9:00 A.M.-5:30 P.M. M-F 
Subject to Available Quantities • Prices 

Quoted Include Cash Discounts Shipping & 
Insurance Extra 

S-1 00 
1 4425 North 79th Street, Suite B 

Scottsdale, Arizona 85260 
SALES 800-528-31 38 
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Table B inary Search Enhanced Search 80/20 
Size Equal N ever 

Likel ihood Equal Ru le  

1 .00 1 .00 0.00 0.00 0.00 
2.00 1 .50 0.50 1 .00 0.00 
3.00 1 .67 0.89 1 .33 0.00 
4.00 2.00 1 . 1 3  1 .50 0.28 
5.oo· 2.20 1 .36 1 .70 0.60 
6.00 2.33 1 .56 1 .87 0.86 
7.00 2.43 1 .7 1  2.00 1 .07 
8.00 2.63 1 .84 2. 1 1  1 .25 
9.00 2.78 1 .98 2.22 1 .42 

1 0.00 2.90 2. 1 0  2.33 1 .58 
30.00 4. 1 3  3.44 3.56 3 . 1 8  
50.00 4.86 4. 1 2  4.20 3.93 

1 00.00 5.80 5.06 5. 1 1  4.95 
300.00 7.33 6.59 6.61 6.54 
500.00 8.00 7.32 7.34 7.29 

1 000.00 8.99 8.31 8.32 8.30 
5000.00 1 1 .36 1 0.62 1 0.62 1 0.62 

1 0000.00 1 2.36 1 1 .62 1 1 .62 1 1 .62 

Table 3: A comparison of the binary search and tlte enhanced binary search. The 
average number of iterations of the midpoint-calculation code that are required to 
find the searcb argument are given for different sizes of the table being searched. For 
the enhanced binary search, the number of iterations is given for three different 
assumptions about the table being searched: (1) that each element in the table is 
equally likely to match the search argument, (2) that. no two eleme:nts in the table are 
equally likely to match the search argument, and (3) that after a data argument has 
been seen, the probability of seeing it again after the next iteration is 3.25 times 
greater than the probability for the random case (the 80120 rule). 

ferent sizes to the enhanced binary 
search in the cases of equal likeli
hood, never-equal likelihood, and the 
80/20 rule. 

While a binary search can be im
plemented in many ways, traditional 
implementations require the initial
ization of local variables (five PL/1 
statements) followed by a loop com
posed of the midpoint calculation 
(five PL/1 statements) and a com
parison of the search argument with 
an entry in the table (three PL/1 state
ments ) .  The enhanced search is 
similar in structure, but its midpoint 
calculation follows the comparison. If 
the processor that executes the 
searches requires one instruction 
cycle per PL/1 style statement, the 
binary-search time (BT) can be ex
pressed as 

BT = S + 8C 

and the enhanced-search time (ET) 
can be expressed as 

ET = 5 + 3C + 51 = 8 + 81 

in which C represents the number of 
comparisons and I represents the 
number of iterations needed to satisfy 
the search. 

If in the two preceding equations 
we substitute the number of com
parisons and the number of iterations 
indicated in table 3, a comparison of 
the data indicates that the enhanced 
search is usually better than a pure 
binary search. If the tables contain 
approximately 300 entries and an 
equal likelihood applies, the en
hanced search results in an advantage 
of approximately 6 percent. A higher 
probability of duplication increases 
the reduction-in-time advantage of 
the enhanced search. If your pro
cessor takes a long time to perform a 
divide or shift, the advantage ap
proaches 10 percent. 

A Description of the Process 
We can express the process for the 

improved binary search in several 
ways. Table 4 is an example of a deci
sion table that represents a looping 
process. The first row of entries 



The most comprehensive and sophisticated 
statistics and graphics database program 

ever developed for ilie personal computer. 
Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph
ics database program specifically 
designed for the personal computing 
environment. STATPRO '" provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro
gram! STATPRO requires no pre
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man
ipulation, statistics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data .  STATPRO's searchmg 

129r------------------------. 
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64 
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capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data .  
Over 600 transformations and con
versions are available. You can 
place the results of these transfor
mations into the same field or any 
other field in STATPRO's database. 

STATPRO offers a compr�!tensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 
procedures, grouped into tbe fol-
lowing modules: .: 

Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 

Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 

Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametric ANOVA. 

Time Series: Moving averages, 
multi-stage least squares, Iitted 
polynomials and trig functions, 
additive and multiple forecasting. 

Multivariate: Principal components 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis
criminant function, multiple con
tingency, and canonical correlation 
analysis; positive definite inverse 
and determinant. 

STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphics plot all the 
results of your STATPRO statistical 

analyses including scatter, triangle, 
regression, and box plots; piecharts, 
histograms, and dendograms. Fur
ther, with STATPRO you can cus
tom edit with keyboard, paddles 
or graphics tablet. You can create 
characters and shapes and place 
them anywhere on a graph. Mix 
text with data fields.  Place multiple 
plots on each screen .  Define your 
axis limits. 

You can save your graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 

STATPRO documentation wraps 
up the package. 
Although STATPRO software is 
essentially self-documenting, com
plete print documentation is pro
videcf. This includes walk-through 
tutorials, easy to understand pocket 
reference gmdes and comprehen
sive user's guides. 

STATPRO currently runs on the 
Apple® II and Apple III personal 
computers. It wilf soon be available 
for the IBM® PC. 

Find out more about STATPRO: 
The Statistics and Graphics 
Database Progra�. 

Contact your local dealer, or call us 
toll-free at 

800-322-2208 
You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 

WADSWORTH 
Electronic 
Publishing 
Company, 
20 Park Plaza, 
Boston, MA 02116. 

STATPRO is a trademark of Wadsworth Electronic Publish i ng Company. A pple is a registered trademark of Apple Compu ter, Inc. IBM is  a registered trademork · oflnternat1onal Busmess Machmes, Corp. 
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Stu b  Decis ion R u les Co lumns  
1 2 3 4 5 6 

Tests  M = O  y N N N N N 
to be Test results 
performed ARG > = TABARG(M) - y y y N N that select 

a column 
ARG = TABARG(M) - y N N - -

L < R  - - y N y N 

Data L = M + 1  1 
t rans-
formations R = M  1 

Actions to 
M = (L +  R)l2 1 2 2 be selected 

M = O  1 1 

When and RETURN{M) X X X Loop 
how l oop termination 
terminated I *  LOOP *I  X X X criteria 

I n i t ia l  SEARCH: PROCEDU RE(ARG,TABARG, LEFT, RIGHT,M) 
steps RETURNS(FIXED) 
requ i red 

DCL (ARG,TABARG( *) ,LEFT, RIGHT, L,R,M)FIXED 

L = LEFT 

R = RIGHT 

I nstructions I *  NO SPECIAL TERM I NATIONS *I 
for 
term inat ing END 
execut ion 

Table 4: A decision table for the enhanced binary search specifying the various actions to be performed under various combina
tions of conditions. The labels shown in the gray areas are external to the decision table. The decision table itself is divided both 
horizontally and vertically. The upper part is called the "condition "  portion; the lower part, shaded in blue, is the "action " por
tion. The left portion of the table, called the "stub, "  identifies the tests to be performed and the actions to be taken (in this case, 
data transformations) . The right portion is divided into six columns, each of which expr":;ses a decision rule. The first row of each 
column shows the condition under which a decision rule applies, and the lower rows show the actions to be performed if those 
conditions are true. For example, if M is not equal to 0, we must select one of columns 2 through 6. Moreover, if ARC is greater 
than or equal to T ABARC(M), we can narrow our choice to columns 2 through 4. If L is also less than R, then all columns except 
the third are ruled out. Therefore that column expresses the relevant decision rule. Looking down that column to its action por
tion, you can see that two actions are selected: L is to be set equal to M +  1, and M is to be set equal to (L + R)/2. All the statements 
in the stub are from the PL/1 program shown in listi�g 1 .  The variables represent the following: ARC, the search argument (the 
value being searched for); T ABARC, the function argument (the value at the current midpoint address); M, the midpoint address; 
L, the left (or low) extreme address; R, the right (or high) extreme address. 

describes the tests that have to be per
formed for the process to work cor
rectly. The next row indicates the 
various data transformations that 
will be applied . The third specifies 
when and how the loop will be ter
minated. The fourth row describes 
the initial steps that are required, and 
the fifth row provides instructions for 
terminating the execution process. 
The YN-column entries specify the 
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results of the condition tests that must 
be satisfied to select a column . The 
numbers in the column identify the 
actions to be selected and their se
quence . The X value� select the loop
termination criteria . The decision 
table presents, in an abstract manner, 
all of the information that is required 
for a program without requiring a 
unique implementation. 

The programming language used in 

the decision-table stubs is PL/1, but 
converting the statements to APL, 
Pascal, BASIC, or machine codes 
would not be difficult.  

A brief description of the enhanced 
binary-search process provides an 
understanding of the procedure that 
is employed when the searching pro
cess uses the prior search results and 
completes the search using the re
duced implicit-search tree . For the 



Now your computer can say anything and say it well . 
Introducing the Votrax Personal Speech System .  

Quite articulate. 

The unl i mited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe
s izer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 9 5 %  
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer tal king 
without using any valuable 
computer memory. 

Built-in versatility. 

Much more than j ust a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music .  A 
programmable master clock and 
350 programmable frequencies 
give you un matched control of speech 
and sound effects. 

· 

The Votrax PS System offers user 
expandable ROM for custom applica
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. Its program mable 
speech rate provides more natural 
rhyth m ,  while 64 program mable 
amplitude levels give you greater con
trol of word emphasis.  

Actual size: 1 2 . 2 "  x 4 . 5 "  x 2 . 6 "  

Circle 446 o n  Inquiry card. 

Friendly to humans. 

Designed to look l ike a pri nter to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
i n  tandem with your pri nter without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to vi rtually any computer. 
Speech , music and sound effects are e only a PRINT statement away. 

What to say after "Hello". 

Busi nesses will appreciate spoken 
data transmissi on , narrati on of graphic 
displays and unmanned , oral product 
demonstrations . Spoken verification of 
data i nput will make computers much 
easier for the blind to use. School chil
dren can receive comprehensive 

The Votrax Personal Speech System 
is covered by a l imited warranty. 

Write Votrax for a free copy. 
5 0 0  Stephenson Highway, Troy , MI 48084 

computer i nstruction with voice text
books as well as spoken dri l ls and 
testing. And then,  late at night , you can 
make those adventure games explode. 

A quick list. 

D High l y  articulate Votrax text-to
speech translator. 

D 3 5 0  programmable frequencies for 
speech /sound effects . 

D 64 amplitude levels. 
D S i multaneous speech and sound effects 

or speech and music.  
D 8 octave, 3 note music synthesis .  

D Serial and paral lel  i nterface standard. 
D User programmable master clock. 

D User defined exception 
word table.  

D User programmable speech 
rate, ampl itude and i nflection.  
D User expandable ROM 

for custom applications. 
D User downloadable " software . 

D 3 , 5 0  0 character 

. i n put buffer :  sub-
divisible for a printer 
buffer .  

D I nternal speaker and external 
speaker j ack.  

D Real t ime clock and 
8 user defined alarms. 

D Oral power up and error prompting. 
D X-on /X-off and RTS-CTS handshaking. 
D Programmable Baud setti ngs (7 5-9600) .  
D I nterrupt driven Z-8 0  m icroprocessor. 
D Paral lel /Serial i nterconnect modes. 
D P�oper n u mber stri ng translation: the 

number " 1 5 4" is pronounced "one 
h undred fifty four". 

To order, see your local computer 
retailer or call toll-free 

1-BOQ-521-1350 

Michigan resi dents, please call 
(3 1 3 )  5 8 8-034 1 .  MasterCard , VISA or 
personal check accepted. The price is 
$ 3 9 5  plus $4 for delivery. Educational 
d iscount available. Add sales tax i n  

M ich igan and Cali fornia. 

© VOTRAX 1 98 2  



following situations we will assume 
that the table is an ascending linear 
list in an array data structure. The 
calling sequence takes for granted a 
call parameter that contains the prior 
index returned for a prior search of 
the entries in the table. The prior 
index value returned is ini tialized to 0 

if there is no prior search data avail
able and then updated by the search
ing process: 

• If the current index is 0, the mid
point address is recalculated for the 
next iteration and the process con
tinues. 

Listing 1:
' 

A PL! I procedure that carries out an enhanced binary search. The first line 
identifies the procedure and its variables and states that it will retum a fixed value. The 
second line declares the variables so the computer can arrange appropriate storage for 
the kind of values that each variable can assume. ARC represents the search argument 
(the value being searched for) ; TABARG, the function argument (the value at the cur
rent midpoint address); M, the midpoint address; L, the left (or low) extreme address; 
and R, the right (or high) extreme address. The procedure works by repeatedly setting 
the value of one of the extremes (R or L) to the previous midpoint value and then calcu
lating a new midpoint by adding the extremes and dividing by two. Statements between 
"I *"  and " * !" are comments. 

SEARC H : P ROCEDURE ( ARG , TABARG , LEFT , RI GHT , M ) RETURNS ( F IXED ) ; 
DCL (ARG , TABARG ( * )  , LEFT , RI GHT , L , R , M ) F IXED ; 
L=LEFT ; 
R= RI GHT ; 
ENHANCE= ' O ' B ;  
DO WHILE ( ENHANCE= ' O ' B ) ;  

IF M= O THEN 
DO ; 

M= ( L+R ) / 2 ; 
/ *  LOO? */ ; 

END ; 
ELSE 

END ; 

J?O ; 
IF ARG>=TABARG ( M )  T HEN 

DO ; 
IF ARG=TABARG ( M )  THEN 

DO ; 
RETURN ( M ) ; 

END ; 
ELSE 

END ;_ 

DO ; 
IF L < R  THEN 

D O ;  
L=M+ 1 ; 
M= ( L+ R ) / 2 ;  
/ *  LOOP */ ; 

END ; 
ELSE 

END ; 

DO ; 
M= O ;  
RETURN ( M ) ; 

END ; 

ELSE 

END ; 

DO ; 
IF L < R  THEN 

DO ; 
R=M ; 
M= ( L +R )  / 2 ; 
I *  LOOP * / ; 

END ; 
E L SE 

END ; 

DO ; 
M= O ; 
RETURN ( M ) ; 

END ; 

/ * NO S P EC IAL TERMINATIONS */ ; 
END ; 
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• If the search argument is not less 
than the function argument and the 
low address is less than the high ad
dress, the low address is replaced 
with the midpoint-plus-one entry . 
The midpoint address is recalculated 
for the next iteration. 
•If the search argument is equal to 
the function argument in the table, 
the current midpoint is the value 
returned to the calling program. 
• If the search argument is less than 
the function argument in the table 
and the low address is less than the 
high address, then the high address is 
replaced with the midpoint address. 
The midpoint address is recalculated 
for the next iteration.  
• If  no entry is  found, the current 
midpoint is set to 0 .  
• The current midpoint is  the value 
returned to the calling program when 
all iterations have been completed. 

The decision table (table 4) illustrates 
how to use the enhanced-search pro
cess . One of the many possible imple
mentations is illustrated in listing 1 .  

Conclusion 
It is clearly possible to improve the 

binary search by examining a table 
entry before doing any computation. 
The time-saving advantage of this 
technique ranges from 2 to 30 percent 
depending on the size of the table and 
the computing system you use . For 
tables containing approximately 300 
entries, there is a 5 to 10 percent ad
vantage if the probability of a match 
ranges from 0 (never equal) to 
3.25/300 (the 80/20 rule) .  • 
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We dotit care 
which computer you own. 
We'll help you 
get the most out of it. 

CompuServe puts 
a world of information, 
communications, and 
entertainment at your 
fingertips. 

CompuServe is the versatile, easy to use 
interactive videotex service designed especially 
for the personal computer user. It's dynamic, 
growing and changing daily to satisfy 
its subscribers' needs. It's an industry 
leader, created and managed by 
the same communications pro
fessionals who provide busi-
ness information and 
network services to 
over one fourth of 
the FORTUNE 500 
companies. 

From current events to current assets, 
CompuServe offers a wealth of useful, profitable 

· 
or just plain interesting information. 

Electronic magazines and national 
_.....,..,,...,._., news wires plus worldwide weather, 

current movie reviews, electronic 
banking and shop at home services, 

-i!lir:l�!.!li!t and some of the most sophisticated 
financial information available are 

all offered to current subscribers. 

From words to music. CompuServe offers 
a communications network that gives special 

Circle 94 on inquiry card. 

interest groups from hardware enthusiasts to 
computer composers a chance to get 
together. There's a bulletin board 
for selling, swapping, and 
personal notices and a CB 
simulator for real-time com
munications between sub
scribers. There's electronic 
mail, the fastest, surest, way to 
communicate with other users across the street 
or across. the country, plus file retention and 
editing, and lots, lots more. 

Fun and games are expected whenever 
computer users interact, and CompuServe has 
the best. Games you can play alone or with 
other CompuServe subscribers 
anywhere in the country. Classic 
puzzlers, sports and adventure 
games, and fantastic space games 
featuring Mega Wars, the "ultimate 
computer conflict:' 

But, that's just the tip of 
the chip. CompuServe offers a 
menu of thousands of items 
that make subscribing edu
cational, fun and sometimes downright n.-r.hto::>, hla 

If you'd like to know more about CompuServe, 
call toll free, 800-848-8990 to · receive an illus
trated guide to the CompuServe Information 
Service. A videotex service for you no matter 
which computer you own. 

CompuServe 
P. O.  Box 202 1 2  
5000 Arlington Centre Blvd . .  Columbus. Ohio 43220 

800-848-8990 
In Ohio call 6 1 4-457-8650 

An H&R Block Company 
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Hardware Review 

Hayes's Stack Sntartntodent 

Communicate at 300 or 1200 bps . 

Norman C. McEntire 
POB 21731 

Columbia, SC 29221 

I have always admired the Hayes Microcomputer 
Products' Micromodem II, available as a plug-in board 
for Apple II computers . The Micromodem II has ideal 
features : it can run at 300 bps (bits per second), can be 
connected directly to the telephone line, performs auto
dial and auto-answer functions, has excellent documenta
tion, and is reasonably priced. Because I own a TRS-80 
Model I, however, I had to sit back and hope that Hayes 
would develop a general-purpose modem for use with 
RS-232C interfaces. 

Photo 1: The Smartmodem package includes the modem, a 
modular telephone cable, an AC line adapter, and an excellent 
manual. (Photo by Ed Crabtree.) 

My hopes came true when Hayes announced its Stack 
Smartmodem. Advertisements claimed that it contained 
all the desirable features mentioned above, including a 
unique feature that allowed the use of ASCII (American 
National Standard Code for Information Interchange) 
character strings to program the device . What's more, it 
was available in two versions : a 300-bps Bell 
103-compatible unit and one that is also 1200-bps Bell 
212A compatible. With my spirits high, I rushed to the 
computer store and purchased the 300-bps model. I have 
not been disappointed. 

At a Glance 

Name 
Hayes Stack Smartmodem 
300 or Smartmodem 1 200 

Use 
Communication over normal 
[voice) telephone lines 

Manufacturer 
Hayes Microcomputer 

Products Inc. 
5835 Peachtree Corners E. 
Norcross. GA 30092 
[404) 449-879 1 

Price 
Smartmodem 300 5 289 
Smartmodem 1 200 5699 
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Dimensions 
1 . 5 inches high by 5 .5  
inches wide by 9.6 inches 
long 

Features 
0 to 300 bps and I 200 bps 
direct-connect; accepts ASCII 
command strings 

Hardware needed 
RS-232C port and RS-232C 
cable 

First Impressions 
The package contains the Smartmodem, a modular 

telephone cable, an AC line adapter, and the owner's 
manual. These items are shown in photo 1 .  

The Smartmodem is attractively styled. Its dimensions 
of 1.5 by 5 .5  by 9 .6  inches ensure that it takes up little 
space. The design is such that either a regular telephone 
or another Hayes Stack product-such as the Hayes 
Chronograph dock/calendar-can be placed on top of it. 
With a color scheme of gray and black, the Smartmodem 
blends with almost any environment .  



Find great bargains in this list and reap the rewards: immediate availability, 24- hour express delivery, 
toll-free technical support, and special volume discounts. 

DATABASE 
MANAGEMENT 
dBase 11-
Ashton-Tate $ 475 
Condor I I - Condor 
Computer Corp. $ 450 
Data Star- Micro Pro 

Call For Price 
Easy Filer-
1. U. S.  $ 280 
VisiFile - VisiCorp $ 190 

SPREADSHEETS/ 
CALCULATORS 
SuperCalc-Sorcim 

Call For Price 
VisiCalc 256K-
VisiCorp $ 195 
Calc Star- Micro Pro 

Call For Price 
Multiplan-
Micro Soft $ 225 

COMMUNI CATIONS 
Emulink (IBM PC 3270) 
Micro Link Corp 
Emulink (Apple 3270) 
Micro Link Corp 
Crosstalk-Micro Stuf 
BSTAM- Byrom Software 

WANTED 
Help in reducing our inventory. Pick up 
one of these specials and take advantage 

of a great price! 

CROSSTALK 
MicroStuf $120 

dBASE II 
Ashton-Tate $475 

SUPERCALC 
Sorcim Call For Price 

WORDMATE (IBM PC) 
From Softword Systems-
the professi onal's choice in 
IBM PC word processing. $495 

MISCELLANEOUS 
Milestone -Organic 
Software 
StatPak-NW 
Analytical 

LANGUAGES/ 
UTILITIES 
C Basic -
Digital 
Research 
M Basic -
Micro Soft 
CB 80-
Digital 
Research 
Basic Compiler-
Micro Soft 
Fortran 80-
Micro Soft 
Cobol 80-
Micro Soft 
Pascal MT + -
Digital 
Research 
PL-1 80- Digital 
Research 

$ 125 

$ 275 

$ 420 

$ 310 

$ 395 

$ 575 

$ 425 

$ 420 

$ 245 

$ 395 
$ 245 
$ 245 

$ 995 

$ 795 
$ 120 
$ 150 

VisiSchedule -VisiCorp 
VisiTrend/Plot- Visi Corp 
Supersort-Micro Pro 
Datebook- Organic Software 

Call For Price 
$ 245 

WORD PROCESSING/SPELLING 
Wordmate -Softword Systems 
Words tar- Micro Pro 
Mailmerge -Micro Pro 
Wordstar/Mailmerge 
MicroPro 
Spellbinder- Lexisoft 
Easywriter I I - I.U. S. 

$ 495 
Call For Price 
Call For Price 

Call For Price 
$ 295 

The Final Word- Mark of the Unicorn 
Select w/Superspell -Select Info. 

$ 265 
$ 245 

Sytems 

Call toll-free 800-328- 2260 
(In Minnesota, 612 - 544- 3615) 

American Express • MasterCard • VISA 
3. 5% surcharr;e on all credit orders. 
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$ 395 

MODEMS 
Hayes Micromodem II  
Hayes Smartmodem 300 

PRINTERS 
Epson MX80 FT 
Epson MXlOO FT 
IDS Prism 80 
Okidata 82A 

· Okidata 83A 
NEC 3550 33cps wp 

$ 275 
$ 212 

$ 555 
$ 745 
$1335 
$ 439 
$ 705 
$1900 

Purchase orders accepted from corporate accounts. All orders are shipped UPS. 
$3 shiPPing charge 011 software items. 2% shipping charge on hardware items. 

- --- :ni iDI'C LIAIA._..._,...., • •  ..., _ 
DATASOU RCE SYSTEMS MARKETING CORP. 

1660 South Highway 100, Minneapolis ,  MN 55416 
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fo�s 
·�eSs • s \ot 

�\l� S'}99:9\l\ets 
&� o co 
... ,,c� . firm n�';;;� �;;�;;��� ''·' printed on standardized, 

cor.�tinuous checks, irwoices, 
statements, letterheads and labels. 

Designed to work with programs from over 
200 software sources . . .  or program to our 
attractive forms yourself with gu ides provided. 
Ful l  color catalog also has stock tab paper, 
envelopes, diskettes, many other suppl ies and 
accessories. 

• Quality products at low prices 
• No "handling charges" or hidden. extras 
• Available in small quantities 
• Money-Back Guarantee 

COMPANY 

STREET 

CITY, STATE and ZIP 

Fast service • • •  buy direct by mall or 

PHONE TOLL FREE 
1 + 800·225·9550 

Required to help us send you correct information: 
SOFTWARE BRAND 

COMPUTER MAKE 

YOUR LINE OF BUSINESS 

PACKAGE# 

MODEL# 

Number of 
employees. 

1 1 103 

Qli ... Fonns 
;NeBS. 12 South Street, Townsend, Massachusells 01469 Jiiiiij A division of New England Business Service, Inc. 
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Symbol 

AA 

CD 

OH 

RD 

SD 

TR 

MR 

Name 

Auto Answer 

Carrier Detect 

Off Hook 

Receive Data 

Send Data 

Terminal Ready 

Modem Ready 

Use 

· When i l luminated, signals that 
the Smartmodem is in auto 
answer mode. When the tele
phone rings, the AA LED bl inks 
at the rate of the ringing signal. 
When this indicator is off, the 
Smartmodem does not auto
matically answer. 
I l l uminates when the Smart
modem detects a carrier f rom 
a distant modem. 
If the "phone" is off-hook, this 
LED i l luminates. The LED is 
always on when the Smart
modem is using the telephone 
l ine. 
This LED bl inks while sending 
data or command results from 
the Smartmodem to the RS-
232C port. 
Bl inks whi le data or commands 
are sent from the terminal to 
the Smartmodem. 
I ndicates the status of the RS-
232C signal DTR (data terminal 
ready), pin 20 of the RS-232C 
connector. As sh ipped from 
the factory, the DTR signal is 
ignored and TR is always i l
luminated; setting configu ra
tion switch S1 in the " up" posi
tion forces the Smartmodem to 
monitor the DTR signal. 
I ndicates the Smartmodem is 
turned on. 

Table 1: Summary of the Smartmodem 's status indicators. 

As shown in photo 2a, the front of the Smartmodem 
contains seven LED (light-emitting diode) status in
dicators. From left to right, they are: AA (auto-answer 
mode), CD (carrier detect), OH (off hook), RD (receive 
data), SO (send data), TR (terminal ready),  and MR 
(modem ready) .  The LEOs allow the operator to visually 
monitor the operating status of the Smartmodem. The 
operation of each LED is explained in table 1 .  

Also a t  the front, behind the front cover, are eight con
figuration switches that determine the power-up setting 
for some of the Smartmodem's operating parameters. 
These switches are explained in table 2. Most of the 
switch settings can be changed under software control. '

Photo 2b shows the back panel . From left to right are 
the power switch, power connector (for the AC line 
adapter), RS-232C connector (for connection to your 
computer system via a user-supplied RS-232C cable), 
telephone connector (for one end of the modular tele
phone cable), and the volume-control knob. 

The Smartmodem's RS-232C connector is wired for 
connection to DTE (data terminal equipment), which 





Switch Down Up 

81 Ignores the R8-232C Monitors the R8-232C 
DTR s ig nal .  DTR signal. 

82 Responds with number Responds with 
result codes. ASCI I  character-

str ing resu l t  codes. 
83 Sends resu l t  codes to Does not send result 

the terminal .  codes to the terminal. 
84 Does not echo com- Echoes command 

mand characters to characters to the 
the terminal. terminal .  

S5 Does not automatical ly Automatically 
answer the telephone. answers the 

telephone. 
86 Does not moni tor  the Monitors the R8-232C 

RS-232C CD (carrier CD signal. 
detect) s igna l .  

87 For use with RJ 1 2  and For use with RJ1 1 
RJ 1 3  telephone jacks. te lephone jacks. 

88 Not used. 

Table 2: Summary of the Smartmodem's configuratio'n 
switches. Boldfaced entries are default settings as shipped 
from the factory. All functions can be changed under soft
ware control. 

DEVE LOPMENT HARDWAR E /SOFTWAR E  
GTEK MODE L  7 128 EPROM PROG RAMMER 

�--.. 

• Microprocessor based Intelligence for ease of 
use and interface. You send the data, the 
7128 takes care of the rest. 

• AS-232 interface and ASC I I  data format$: 
make the 7 1 28 compatible with virtually 
any computer with an AS-232 serial Inter
face port. 

• Auto-select baud rate. 
• Use with or without handshaking. 

Bidirectional Xon/Xoff supported. 
CTS/DTA supported. 

• Devices supported as of DEC 82. 
NMOS NMOS CMOS EEPROM MPU'S 
2758 2508 27C16 5213 8748 
2716 2516 27C32 X2816 8749 
2732 2532 C6716 48016 8741 
2732A 2564 27C64 8742 
2764 68766 8751 
27128 8755 8755 

• Read pin compatible ROMS also. 
• Automatic use of proper program voltage 

based on type selected. 
• Menu driven eprom type selection, no per

sonality modules rf!Quired. 
(40 pin devices require adapter) 

• INTEL, Motorola and MCS-86, Hex formats. 
�f�����b11fo��a1�e�1�r�f���a�ha8rla�8:�t.ro· 

• lnterupt driven type ahead, program and 
verify real time while sanding data. 

• Program single byte, block, or whole eprom. 
• Intelligent diagnostics discern between 

eprom which is bad and one which merely 
needs erasing. 

GTEK I NC. 
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• Verify erasure and compare commands. 
• Busy light indicates when power is being ap

plies to program socket. 
• Complete with TE X TOOL zero insertion 

force socket and integral 120 VAC power 
supply. (240 VAC/50HZ available also) 

• High Performance/Cost ratio. 
• • •  Model 7128 PRICE $389.00 • • •  

MODEL 7 1 2 8  SOCKET ADAPTERS 
MODEL 481 allows programming of 8748, 
8749, 8741, 8742 single chip processors. 

Price $98.00 

MODEL 5 1 1  allows programming the 8751, 
Intel's high powered single chip processor. 

Price $174.00 

MODEL 755 allows programming the 
8755 EPAOM/iO chip 

Prtco $1 35.00 

MODEL 7 128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K only, 
Upgradable to full 7128 capacity, Price $289.00 

Non-expandable, very low cost models avail· 
able for specific devices. 
MODEL 7 1 28-L 1 for 2716 only $149.00 
MODEL 7 1 28-L2 for 2732 only $179.00 

Also evailable from stock: 
Eprom Erasers UVP model DE-4 • .  $78.00 
Avocet Systems Crou Assemblers $200.00 
RS-232 Cable Assemblies . , . • . .  $25.00 
Programmable Devices • . . .  , • • . • . call 
Complete development systems • $3240.00 

Post Office Box 289 
Waveland, Mississippi 39576 

(601) 467-8048 
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(2a) 

(2b) 

Photo 2: Front and rear views of the Smartmodem. In photo 2a, 
the seven LED status indicators a·re visible; photo 2b shows the 
power control, power connector, and RS-232C connector. 

works with 99 percent of terminals and RS-232C inter
faces; a slight wiring change allows the use of this modem 
with DCE (data communications equipment) .  The 
volume-control knob allows you to adjust the volume 
level of the audio monitor. 

The power connector is U. L. (Underwriters' Lab
oratories) listed at 120 volts (V) Ac, 60 Hz, with a 13.5-V 
AC output. The supplied telephone cable is normally 
connected to an R}ll modular telephone jack. Changing 
the setting of configuration switch 7, however, allows the 
use of either an R}12 or R}13 telephone jack. 

Documentation for the Smartmodem consists of a 
single owner's manual with fine-quality print. In addi
tion, it is a spiral-bound manual; this makes it easy to use 
while sitting at the computer. 

Installing the Smartmodem 
Connection of the Smartmodem is easy. Connect the 

AC line adapter, the telephone cable, and an RS-232C 
cable to their appropriate connectors. In my case, the RS-
232C cable connects the Smartmodem to the expansion 
interface of a TRS-80 Model I. The expansion interface 



SYSTEM DESIGN, SAGE N 

The challenge was to create 
a computer having room for 
a megabyte of RAM. a built-in 
Winchester with floppy backup. 
and the ability to perform 
2,000,000 instructions 
per second. 

A small miracle. in other 
words. 

And small is exactly what it 
turned out to be. In fact. the 
1 6-bit Sage IV. including all of 
the above attributes. takes up 
less than Y2 cubic foot. 

What made such a break
through possible? System 
design.  

I t  took the latest in  memory 
and processor technology, 
plus Winchester technology. 
And it took a highly integrated, 
closely packed. low power; high 
speed design incorporating a 
proprietary bus. 

Now the Sage IV is ready for 
you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs- configurations with a 5 
megabyte Winchester plus 640K 
floppy right on up to a combina
tion of four fixed or removable 
Winchesters plus one or two 
floppies (200 megabytes of disk 
capacity in all) . 

Because of the Sage IV's no
compromise system design you 
can load a 1 6K program in 1/10 
second from Winchester disk. 

What's more. there are over 
1 20 sources for existing popular 
programs for the Sage IV The 
incredible p-System operating 
system. standard on every Sage 
IV converts software that 
was originally written 
for 8-bit com-

puters in Pascal, BASIC and 
Fortran.  Optionally, CP/M, 
Modula. and Hyper-Forth are 
also available. 

Better yet our small miracles 
come with prices to match. 

So give us a call or write today 
for more Sage IV information 
and the name of your nearest 
dealer. 

Sage Computer Technology, 
35 North Edison Way. #4. Reno. 
NV 89502 (702) 322-6868. 

In Europe: TDI LTD. 29 Alma 
Vale Road, Clifton, Bristol 
BS8-2HL Tel:  (0272) 742796. 

C ircle 383 on Inquiry card. 



ASCI I  
Command 

String 

A 
AI 
Cn 

Ds 
Fn 
Hn 
Mn 
0 
p 

On 
R 

Sr? 
Sr = n  

T 
Vn 
z 

Use 

:Answer the telephone immediately. 
: Redial the last number. 
: Enable/Disable the transmitter carrier. 
: Pause for a given amount of time. 
:D ial a number. 
:Set half or ful l  duplex. 
: Enable or disable switch hook. 
: Enable or disable the audio monitor. 
: Return to the "on-line" state. 
: Enable pulse dial. 
: Enable or disable the return of result codes. 
: Enter answer mode after dialing a number. 
: Read the value of register Sr. 
:Assign the value n to register Sr. 
: Return to command state after dialing a 

number. 
: Enable tone dialing. 
:Select method of sending result codes. 
: Perform a software reset. 

Table 3: Summary of the Smartmodem 's commands. 

contains the standard TRS-80 RS-232C board. After the 
connections are made, the Smartmodem is ready for use. 

Use of the Smartmodem 
As stated earlier; the Smartmodem can be used with 

any RS-232C interface. I use the standard TRS-80 setup 
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with the TERM program. TERM is a 280 machine
language program that transforms the Model I into a 
"dumb" terminaL 

Once the connections are correct and TERM is execut
ing, two LEOs on the Smartmodem will light:  MR 
(modem ready) and TR (terminal ready) _  Proper opera
tion is assured by typing the following: 

< enter > 
AT < enter > 

(The AT stands for attention . )  If all is well, the Smart
modem will respond with the ASCII string OK and will 
be ready to accept a command. 

The procedure just described demonstrates the most 
unique feature of the Smartmodem: you can immediately 
communicate with it without writing any special soft
ware ! Because this modem accepts ASCII strings as com
mands, you can sit at your computer or terminal and 
issue one command after another_ The Smartmodem 
takes each command and executes it. After each com
mand, it responds by sending back one of five possible 
ASCII strings: OK, CONNECT, RING, NO CARRIER, 
or ERROR. 

A brief description of the commands is given in table 3 .  
To see how easy it i s  to  operate the Smartmodem, let's try 
some examples. Suppose you want to use the auto-dial 
feature . To dial the number 960-1700, simply type 

AT D T 960-1700 < enter > 

for tone dialers, or 

AT D P 960-1700 < enter > 

for pulse dialers. After you press < enter > , the Smart
modem proceeds to dial the number. After dialing, it 
waits for the other end to answer. When the other end 
answers, it detects the carrier and sends the ASCII string 
CONNECT back to the terminaL If the telephone is not 
answered or if no carrier is detected, the Smartmodem 
sends back the ASCII string NO CONNECT_ 

The audio monitor is useful when dialing a number. 
Under normal operation, the audio monitor is enabled in 
the off-hook condition . This allows you to monitor the 
dial tone, ringing, busy tone, and carrier tone. After 
detecting the carrier, the Smartmodem normally disables 
the audio monitor; however, the monitor can be enabled 
or disabled by sending the M command 

AT Mx < enter > 

where x is 0, which means speaker is off; x is 1, which 
means speaker off until carrier detect; or x is 2, which 
means speaker always on. 

Suppose you want the Smartmodem to answer the tele
phone on the fourth ring. The ASCII command string is 

AT S0 = 4 < enter > 



Performance Breakthrough . . .  

TM 

• • •  the CYBERDRIVE for the IBM Personal Computer 
13.5 or 27 million bytes of disk capacity in a single cabinet with 

an integrated mini-cartridge tape for secure data backup. · 
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This command results in the enabling of the AA (auto
answer-mode) LED . When the telephone rings, the AA 
LED blinks off at the rate of the ring. In addition, each 
ring sends the string RING to the terminal. On the fourth 
ring, the Smartmodem answers the telephone and enables 
the carrier signal. If the other modem does not respond in 
a given amount of time (the amount of time is program
mable), the Smartmodem hangs up and sends the NO 
CONNECT string to the terminal. 

Many other commands are available . Table 3 shows 
commands to set half or full duplex, to answer or to hang 
up, to redial, and to set the various status registers. In ad
dition, you can mix pulse and tone dialing, allowing use 
of the Smartmodem in certain PBX (private-branch
exchange) systems that use pulse dialing; after pulse dial
ing the PBX access code, tone dialing can be used : 

AT D P9, T960-1700 < enter > 

There is no explicit command for switching between 300 
and 1200 bps; the Smartmodem recognizes the speed 
from your initial command and adjusts itself accordingly, 
even in auto-answer mode. 

Even with the many commands and options that are 
available, the Smartmodem is simple-even fun-to 
operate. The beginner can immediately control it using 
the simple commands; the experienced programmer will 
enjoy learning all the commands and options. Finally, 

programmers will find that the high-level commands 
available will simplify their applications programming 
tasks . 

Documentation 
The documentation consists of a single owner's 

manual, but what a manual it is ! The manual is extremely 
well organized and easy to read. You can immediately 
use the Smartmodem by reading just the first few chap
ters. Indeed, you will probably get the modem operating 
15 minutes after taking it out of the box ! The first few 
chapters contain installation and command guidelines, 
while the later chapters contain in�depth information on 
commands and configuration switches. Also, the appen
dixes contain information such as RS-232C connections, 
telephone information, an ASCII code table, a block 
diagram, a quick reference card, and a warranty card 
(two-year warranty) .  

Conclusions 
The Hayes Smartmodem is an excellent buy. It is nicely 

styled, has very good documentation, and provides 
dependable operation. Also, the ASCII-string program
mability of the Smartmodem gives easy control of its 
numerous features. If you are in the market for an RS-
232C-compatible modem, certainly give the Hayes 
Smartmodem consideration . After all, "smart" beats 
"dumb" any day . . . .  • 
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New Super Expander PlusTM pre-boot 
for Ramex-128™ board upgrades any 
Apple II™ 16-sector VisiCalc™ to look 

like the Advanced Version. 

SUPER EXPANDER PLUS keeps all 
your existing VisiCalc facilities, and 
adds variable column width, global 
formatting of numbers, negative 
numbers in brackets, password 
protection, new format commands, 
tabbed fields, the works. It even 
supports an SO-column card if one 
is present. 
If 136K is enough, you can get all 
these features with just one Ramex-128 
board. But SUPER EXPANDER PLUS 
supports two Ramex-128K cards to 
give you an incredible 255K VisiCalc 
File, and dumps the whole model 
back and forth to floppies in less 
than 40 seconds. 
There's simply no other memory
expansion/software combination 

UPER EXPAIDER PLUS™ 

that even comes close. All the others 
give you less memory, take longer to 
load and save (as much as fifteen 
minutes longer) , and cost more for 
what you get. You've got to see it to 
believe it. Quick! Call your dealer. 
Ramex-128 card, just $499. 
SUPER EXPANDER PLUS, 
just $125. 

OMEGA MICROWARE, INC. 
222 SO. RIVERSI DE PLAZA 

CHICAGO, IL 60606 
312-648-4844 

Following our long-established Omega MicroWare policy, present Super Expander-40 
and -80 owners may upgrade for the price difference only. Phone our office for details. 

Apple is a rcgislered trademark of Apple Compulcr, Inc. VisiCalc is a rcgislercd ttadcmark o!VisiCorp, Inc. Super Expander Plus, Rarnex-128, aod Omega Micro Ware arc ttademarks o!Omega Micro Ware, Inc. 

© 1983 Omega Micro Ware, Inc. 
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Red Baron. Home of the Nation's 
NEC 8023/TEC M · 8510 

Outstanding Graphics, Print 
Quality & Performance 

144 x 160 dots/inch · Proportional spacing 
• Lower case descenders • N x 9 dot matrix 
• 8 character sizes · 5 unique alphabets · Greek 
character set · Graphic symbols • 100 CPS print 
speed • Bi-directional, logic-seeking · Adjustable 
tractors · Single-sheet friction feed · Vertical & 
horizontal tabbing 

$Call 
Smith-Corona TP-1 

Daisy Wheel Printer For Under $900 

Letter quality· Standard serial or parallel data 
interface · Drop-in ribbon • 144 WPM · Various 
fonts available • Loads paper like typewriter 
• Handles single sheets for forms 

Smith-Corona TP-1 . . . . .  List $895 $Call 
Anadex Silent Sct•ibe 

The Quiet Serial Matrix 
Impact Printer 

--- - -

- -- - -----� 

Up to 500 CPS · Dot addressable graphics 
• Parallel and serial interfaces standard • Switch 
selectable protocol • Cartridge ribbon • Foreign 
character sets · Underlining · 1 .5k to 12k buffer 
· Correspondence quality print 

List 
Anadex DP-9501A . . . . . . .  $ 1 ,  725 
Anadex DP-9620A . . . . . . .  $1 ,845 
Anadex WP-6000 . . . . . . . .  $3,250 

IDS Prism 80/132 
Affordable Color, Speed 

200 CPS · Bi-directional, logic-seeking · 24 x 9 dot 
matrix • Lowercase descenders • 8 character sizes 
• 80-132 columns · Proportional spacing 
· Text justification · Optional color and dot resolu
tion graphics 
Prism 80 . . . . . . .  Base List $1 ,299 $Call Prism 132 . . . . . .  Base List $1 ,499 

Brothers HR-1 Daisy Wheel 
Perfect for quality, 

quiet word processing. 

I'  - " 
.-

· 16 CPS · Prints up to 6 copies · Bi-directional 
· Cloth or carbon quick-change cassette ribbon 
· Quiet, efficient operation for word processing 

Brothers HR-1 
Parallel . . . . . . . . . . .  List $1 , 1 00 $Call Serial . . . . . . . . . . . .  List $1 ,200 

Televideo CRT's 
Price, Performance & Reliability 

List 
910 . . . . . . . . . . . . . . .  $ 699 
925 . . . . . . . . . . . . . . .  $ 995 
950 . . . . . . . . . . . . . . .  $1 1 95 
970 . . . . . . . . . . . . . . .  $1 495 

The Epson Series 
High-Quality Printers 

at a Low Price. 

160 CPS · Dot graphics · Proportional spacing · 
Downloadable character sets · 10 and 12 CPI • 
Super/subscripting · Underlining · Reverse line 
feed 

Epson FX series . . . . . . . . . . . . . . $Call 
Full Line of Epson Accessories 

Star Micronics 
Gemini 10/15 

120 x 144 dot graphics · 100 CPS · 2.3K buffer 
• 2K User programmable ROM • 
Underlining · Super/subscripts 
• Friction feed and adjustable 
tractors 

Gemini 10 . . . . . . . . . . . .  . 
Gemini 1 5  . . . . . . . . . • . . . .  

Monitors 
Crisp, Clear, Compatible 

Amdek 
Video 300, green . . . . . .  List $249 $Call Color I . . . . . . . . . . . . . .  List $499 

for low 



Largest Computer Printer Inventory. 
The Grappler+ ™ 

Apple® Graphics Interface 

�,. ':·. 

· Graphic and text screen dumps · Dual Hi-Res 
Graphics · Printer selector dip switch · Apple I l l  
compatible: Inverse graphics · Emphasized 
graphics · Double size picture · 90° Rotation • 
Center graphics · Works with Pascal and CPM"' • ����;1:1

r 
b�f

.
f�:���r� .a_

v������e 
. . . . . . .  $175 

• Requires software driver 
Apple is a registered Trademark of Apple, Inc. 

Customer Benefit 
Package 

1 .  Free Expert Consultation. 2. Tech
nical Staff. Even your  most involved 
questions get q uick, helpful answers 
from our staff of pri nter technicians.  
3 .  Free Cata l o g .  G et yo u r  i n form
ative cata log with p r i n ter compari 
son ch art and print samples today. 
4. Warranty. The manufacturer's war
ranty where applicable. 5. Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
m ake every effort to keep a l a rge 
stock of o u r  advert ised p rod u c ts . 
8. APO/FPO Orders Welcome. 

Take your existing printer interface-and 
buffer it! 
· Versions for Grappler + , Apple interface, Epson 
interface, and others · Comes standard with 16K 
buffer · Expandable to 32K and 64K • Includes 
interface docking cable 

The Bufferboard . . . . . . . . . . . . . . . . .  $175 
The Okidata Series 

Hi-Res or TRS 80 Block Graphics 

120/200 CPS · 9 x 9 Matrix • Bi-directional, logic
seeking printing · Lower case descenders · Four 
print styles · Optional Hi-Res Graphics 

Okidata 82A . . . . . . . . . .  List $649 
Okidata 83A (w/Tractor) .List $995 $C II Okidata 84 (Parallel) . . .  List $1395 a 
Here's How To Order: 
Phone orders are welcome; same-day ship
ment on orders placed before 1 1 :00 a .m .  
Free use of MasterCard and Visa. COD's 

IDS Microprism 480 
Prints like a daisy, 

priced like a matrix! 

• Correspondence quality in a single pass 
· Dual speed 75, 1 10cps · Proportional spacing 
· Bi-directional, logic-seeking · Platen Pin 
or pressure feed · 24 x 9 dot matrix · 10, 12, 16.8 
characters per inch · Double width characters 

IDS Microprism 480 . . . .  List $799 $Call 
Other Quality Printers 

at Red Baron 
NEC Spinwriter RO 
Serial Parallel 7700 . . . . . . . . .  $3055 $2500 

Serial 3510 . . . . . . . . .  $1 895 $1 700 
Interface Equipment 
Complete Stock of Options, 

Cables and Accessories 

CCS APPLE SERIAL I nterface & Cable . .  $ 1 50 
SIGNALMAN MODEM . . . . . . . . . . . . . . . .  SCali 
COMPLETE STOCK OF EPSON 
. ACCESSORIES . . . . . . . . . . . . . . . . . . .  SCali 
CUSTOM PRINTER CABLES FOR 

Apple, Atari, IBM, TRS-80 (all models).$Call 
HAYES MICROMODEM I I  . . . . . . . . . . . . .  $300 
PRINTER STANDS: Large . . . . . . . . . . . . .  $ 99 

Small . . . . . . . . . . . . .  $ 25 
PRINTER RIBBONS-Most Types . . . . . .  $Call 

Call For Free Catalog: (800) 854-8275 
CA, AK, HI (714) 779-2779 

accepted. Personal checks require 2 weeks 
clearance. Manufacturer's warranty i n 
cluded o n  all equipment. Prices subject to - �  

Red Baron 
revision. 

Circle 324 on inq u i ry card. 

4501 E. Eisenhower Circle, Anaheim, CA 92807 



BISON PRODUCTS, INC. HAS CONE 
WILD & WOOLY WITH LOW PRICES!!! 

PERIPHERALS 
Here are some of the products B ISON 
carries for Apple Computers. 

If you don't see what you want 
here, give us a call. 

Microtek 16K RAM Card for Apple I I  . . . . . . . $65.00 

Microsoft Premium Pack . . . . . . . . . . . . . . . . .  479.50 

BISON Add-on Disk Drive . . . . . . . . . . . . . . . .  260.00 
(100% Apple Compatible) 
Apple Joystick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49.50 

Parallel Printer Card with Cable . . . . . . . . . . . .  7 1 .00 
Kensington System Saver . . . . . . . . . . . • . . . . .  75.00 

D.C. Hayes Micromodem I I  . . . . . . . . . . . . . . . 270.00 

Microtek Apple Dumpling GX . . . . . . . . . . . . .  1 1 8.00 
(also available with buffer) 
Microtek Magnum 80 . . . . . . . . . . . . . . . . . . . . .  249.00 

Microsoft Z80 Softcard with CP/M'" . . . . . . .  239.00 

Videx Enhancer . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 9.00 

Videx Function Strip  . . . . . . . . . . . . . . . . . . . . . .  59.00 

Practical PerlpheralsYa 
Microbuller I I ,  1 6K, Parallel . . . . . . . . . . . . . . .  209.00 

Microbuller I I ,  32K, Parallel . . . . . . . . . . . . . . .  239.00 

Microbuller I I ,  1 6K, Serial . . . . . . . . . . . • . . . .  209.00 

Microbuller I I ,  32K, Serial . . . . . . . . . . . . . . . . 259.00 

Microbulfer 8K, Serial . . . . . . . . . . . . . . . . . . . .  1 25.00 

Microbuller 1 6K, Parallel . . . . . . . . . . . . . . . . .  1 25.00 

PRINTERS 
BISON carries al l  of the major brands of 
pri nters. If you need help choosing the 
proper printer for you r  needs, call and tal k  
t o  one o f  our support technicians. 
NEC PC-8023A Fric. & Trac. w/Graph . . . $485.00 

Okidata Microline 82A 80 Col. w/Trac . . . . .  439.00 

Okidata Microl ine 83A w/Trac., 1 32 Col. . . .  639.00 

Okidata Microl ine 84P, Parallel . . . . . . . . . . .  925.00 

Okidata Microline 84S, 200 c ps/S . . . . . . . . .  999.00 

Star Micronics Gemini  10 Printer . . . Call For Price 
Star Micronics Gemini 1 5  P rinter . . Best In Town 
C. ltoh Prowriter I, Parallel . . . . . . . . . . . . . . .  485.00 

C. ltoh Prowriter I, Parallel/Serial . . . . . . . . .  575.00 

C. ltoh Prowriter I I ,  Parallel . . . . . . . . . . . . . . .  625.00 
C. ltoh Prowriter I I ,  Parallel/Serial . . . . . . . . 685.00 

C. ltoh F-1 0  Starwriter, Paralle l 40 cps . . . 1 225.00 

C. ltoh F-1 0  Starwriter, Serial 40 cps . . . . 1 225.00 

C. ltoh F-10 Printmaster, Par. 55 cps . . . . 1 495.00 

C. ltoh F-10 Printmaster, Serial 55 cps . . .  1 495.00 

Com rex Daisy Wheel P rinter, Parallel . . . . .  735.00 

Com rex Daisy Wheel Printer, Serial . . . . . . .  785.00 

Com rex Tractor Feed . . . . . . . . . . . . . . . . . . . .  235.00 

Compatible P2350 by Toshiba 
Letter Qual ity, Dot Matrix Printer 
with Tractor Feed . . . . . . . . . . . . . . . . . . . . . .  1 895.00 

Diablo 630 Daisy Wheel Printer . . . . . . . . . 1675.00 
For more information circle reader service #53 

MONITORS 
SANYO 
12" Green Monitor Model DM21 1 2  . . . . . . . . . . . 89.00 
DMC 6013 13" Color Mon itor . . . . . . . . . . . . .  375.00 
VMC 7013 1 3" RGB Color Monitor . . . . . . . .  37 5.00 

AMDEK Monitors 
AMDEK Video 300 
12" Green Phospher Non-Glare . . . . . . . . . . . 1 45.00 

AMDEK Color II 
1 3" Color Mon. RGB I BM/NEC/Apple . . . . . 645.00 

AMDEK Color I . . . . . . . . . . . . . . . . . . . . . . . . . .  299.00 

NEC 
12" Green Monitor . . . . . . . . • . . . . • . . . . • . . . .  1 59.00 

1 3" Color Monitor . . . . . . . . . . . . . . . . . . . . . . . .  325.00 

1 3" RGB Color Monitor . . . . . . . . . . . . . . . . . . 755.00 
com rex 
6500 1 3" Color Monitor . . . . . . . . • . . . . . . . . . .  289.00 

TELEVIDEO PRODUCTS 
TeleVideo computer terminals and desk
top computer system - high price fea
tures at low prices. 
TeleVIdeo TS-802 Computer system 
64K, 4 Mhz Z-80A, CP/M'" 
Dual Floppies, 720K Total 
Same CRT and Keyboard as Televideo 950 Terminal 
Network Expansion Capabilities 
TeleVideo TS-802 . . . . . . . . . . . . . . . . . . . . . .  2695.00 

TeleVideo TVI-925 Terminal . . . . . . . . . . . . . . 695.00 

TeleVideo TVI-950 Term.- Top-of-Line . . .  87 5.00 

MICRO PRO SOFTWARE 
Call for tremendous savings o n  MicroPro Software. 

S-100 PRODUCTS 
Sierra Data SCiences 

S-100 Master/Slave Single Board Computers 
Master - 4 Mhz, Z80A . . . . . . . . . . . . . . . . . . .  690.00 

Slave - 4 Mhz, Z80A . . . . . . . . . . . . . . . . . . . . .  625.00 

Sierra Data CP/M'" w/Sierra Data BIOS . . .  2 25.00 

Sierra Manual . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 .00 

Sierra Data-Winchester Adaptor . . . . . . . . . .  1 59.00 

Sierra Data Turbo DOS . . . . . . . . . . . . . . . . . .  750.00 

OT Products 
QT 6-Siot, Dual 8" Drives . . . . . . . . . . . . . . . . .  530.00 

QT 8-Siot, Dual 8" Drives . . . . . . . . . . . . . . . . .  560.00 

QT 1 2-Siot, Dual 8" Drives . . . . . . . . . . . . . . . .  620.00 

DISK DRIVES 
Qume #842 (Replaces Data-Trak 8) . . . . . . .  490.00 

Tandon Thin 8" Sngi-Side, Obi-Density . . .  345.00 

Tan d o n Thin  8"  Obi-Side, Obi-Density . . . .  47 5.00 
Mitsubushi Obi-Side, Obi-Density . . . . . . . . .  399.00 

FLOPPY 
DISKETTE 
SPECIAL 

WABASH 
Single-Sided, 

Single-Density 

Box of 10, 8" or 5 %" 

1 9.00 
SPECIAL OFFER: 

Buy a Case of 
Wabash 5 %" D iskettes 

( 1 00 d iskettes to a case) 
and you pay only 

$1 70.00 
(Save $2.00 a box) 

TDK 
Single-Sided, 

S ing le-Density 
5 W' . . . . . . . . . . . . . . . 2o.oo 

8" . . . . . . . . . . . . . . . . . 30.00 

Double-Sided, 
Double Density 

5 %" . . . . . . . . . . . . . . . 25.00 

8" . . . . . . . . . . . . . . . . .  35.00 

THE BULL 
DISKETTE AND 

INFORMATION HOLDER 

FREE 
with $ 1 00 purchase. 

(Normally retails for $9.95) 

"We accept Cash, Certified Checks, VISA and MasterCard" 
All merchandise new in factory cartons with manufacturer's warranty 

Corporate and Sch001 District P.O.'s accepted subject to credit approval. 
Enclose financial statement with order. 

California residents add Sales Tax. Shipping charges added to all orders. 
"No refunds without prior approval" - Bison credit only on returned merchandise. 

QUANTITIES LIMITED ON SOME ITEMS - PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
For Further Information Please Circle Reader Service # 54 

Add 3% for credit card purchases. 
Send Mail Orders To: P.O. Box 9078-184 • Van N uys, California 91409 

For Questions or Phone Orders Call: 

(213) 994-2533 



Data Collection 
with a Microcomputer 

Using a TRS-80 Model I for environmental 
research saves time and money.  

A friend of mine who lives o n  the 
edge of a small lake spends every day 
watching the seasons change, study
ing the weather, · and observing the 
effects of the creatures in the lake. My 
friend is particularly fascinated by the 
chemical, biological, and physical 
processes going on in the little pond, 
and like Thoreau beside Walden the 
fellow resides in a small cabin and has 
little contact with outsiders. Much to 
my advantage as a limnologist (a 
biologist who studies lakes), my 
friend has almost infinite patience as 
an observer and commentator and 
asks only for a continuous supply of 
electrical  power  a n d  re l iable  
maintenance for the various sensors, 
probes, and transducers that monitor 
the lake. My friend, as you may have 
guessed by now, is not a person but 
an old TRS-80 Model I .  My 
colleagues and I have found this 
inexpensive computer very useful for 
scientific research. 

As a limnologist, I am interested in 
the conditions that control the rate of 
growth · of the microscopic algae 
(phytoplankton) that are suspended 
in lake water. The variables that 

About the Author 
Dr. Kelly, an associate professor of 

environmental science at the University of 
Virginia, is involved in research into the 
character of lakes. 

Dr. Mahlon G. Kelly 
Department of Environmental Sciences 

University of Virginia 
Charlottesville, VA 22903 

Photo 1: The tower supports such 
meteorological .sensors as anemometers 
and · radiometers, and the raft supports 
such sensors in the lake water as oxygen 
a n d  temperature probes .  Sign.al
conditioning amplifiers are housed in the 
white box on the raft, and special 
equipment can be set up on the raft as 
well. 

influence their growth include light, 
physical mixing of the water (which is 
related to the temperature variation 
with depth in the water column), and 
available nutrients such as nitrate and 
phosphate. 

The release of oxygen and the 

uptake of carbon by photosynthesis 
reveal the algae's rate of growth. By 
measuring the change of oxygen and 
inorganic carbon concentrations in 
the water, we can estimate the rate of 
photosynthesis. We can then relate 
that rate to various environmental 
factors if we have measurements of 
light, temperature distribution, wind 
velocity, air temperature, relative 
humidity, and precipitation. But 
manually measuring and logging all 
of these variables is time consuming 
and produces only infrequent esti
mates of photosynthesis. If we could 
study daily variation by collecting 
data at least every half hour and 
collect that data day after day for 
periods of weeks, months, and 
seasons, we could produce ' a very 
sophisticated analysis of the factors 
that regulate the ecological quality of 
a lake. 

All of these variables can be 
measured by probes, sensors, and 
other transducers whose output can 
be converted to a voltage. In the past, 
we recorded the voltages on digital 
tape with a data logger. Then we fed 
the tape to a large computer to get 
actual values for light intensity, 
temperature, oxygen concentration, 
and so on, from which it calculated 
the rate of photosynthesis. The catch 
is that data loggers are expensive and 
data processing is tedious. 
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Photo 2: Th� buoys leading to shore support the wires that send analog signals to the 
cabin. The wire for transmitting the signals would have been the most expensive item of 
the whole installation if we had not bought it as military surplus. 

The TRS-80 is housed in the hut along with other equipment for studying the lake. 
The hut is heated and air-conditioned because the graduate students operating the 
equipment argued that the TRS-80 couldn't withstand a wide temperature range. 
Personally, I think the students are more temperature sensitive than the TRS-80 is. 

That's where my friend the TRS-80 
comes in. Our department has a 
16K-byte Model I that includes an 
interface with an analog-to-digital 
(AID) converter, a multiplexer, and a 
clock. The interface feeds 48 channels 
of data into the computer's bus and 
from there into memory. The AID 
converter cost about $4SO in parts 
and the TRS-80 about $650, making a 
total of $1100 for hardware . The least 
expensive data logger available 
would have cost more than $3000, 
and a specially designed data-logging 
computer to do the same job as the 
TRS-80 would have cost more than 
$10,000. Granted, a more expensive 
computer would have had additional 
capabilities, but we didn't need them. 
And we certainly didn't need the 
additional expense . 

The Data-Acquisition Problem 
Figure 1 shows the general data 

flow we needed for our research . This 
sort of data flow is common in many 
science and engineering applications: 
data is collected from a variety of 
sensors, recorded, and processed, 
then the results are displayed and 
stored. 

296 March 1983 © BYTE Publications Inc 

In the past, monitoring data from 
the field, which is common in 
meteorological and water-quality 
work, usually involved a "dumb" 
data logger. Figure 2 shows such a 
data flow. In this instance, the data is 
converted to raw digital values that 
are stored at some fixed-time interval 
on magnetic tape. Tapes from the 

A specially designed 
data-logging computer 

to do the same job 
would have cost more 

than S 1 0,000. 

field recorder are then carried to the 
lab and processed through a tape-to
tape converter that makes standard 
7- or 9-track tapes compatible with a 
mainframe computer. Then we carry 
these tapes to the computer, where 
the values are converted from 
voltages and transferred to hard disk. 

The data can be examined on a 
video display using an editor to 
eliminate obviously bad values. (Bad 
values are the result of anything from 
birds perching on anemometers to 

fishermen anchoring their boats on 
top of light sensors . )  Once corrected, 
the voltage values are then usually 
stored on magnetic tape. The voltages 
are averaged using an appropriate 
scheme to remove spurious noise and 
then converted to true values, such as 
temperature, which are stored as 
another disk file and saved on tape. 
Then that file is processed to convert 
the data into the information needed 
for the research . In our case, rates of 
change of oxygen concentration are 
converted to photosynthetic rates, 
which are expressed as the rate of 
release of oxygen by plants in the 
water. These results are output to 
tape and printed. 

This scheme has several dis
advantages . The most obvious 
drawback is that the operator can't 
monitor what a dumb logger is doing. 
And data loggers (even dumb ones) 
are expensive . Moreover, it takes 
time and money to transfer tapes 
from the field to the lab and then to 
the computer, to pick up output 
(tapes and printout) from the 
computer, and so on. And, of course, 
processing time and disk storage on a 
mainframe computer are expensive . 
We needed to make at least five trips 
to and from a computer center and 
five program runs on the mainframe 
for the scheme shown in figure 2 .  

Enter the Microcomputer 
Figure 3 shows the same data flow 

mediated by two TRS-80 micro
computers . An AID converter still 
processes the voltage signals, but now 
they go directly to the memory in the 
microcomputer. The signals are then 
converted to voltages (in floating
point form), the values are averaged 
by whatever scheme is appropriate, 
and the results are recorded on an 
inexpensive cassette tape. 

The advantages of this method are 
clear. The operator can monitor 
what's happening on a video screen, 
and the voltages can be converted to 
preliminary true values. Out-of-range 
values can also be recognized and 
eliminated. Several steps usually 
done by a mainframe computer are 
now done in real time by the TRS-80 
located in the field. After a few days, 
the tape is removed and taken to 



ANALOG INPUT S IGNALS 
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CONVERSION TO D IG ITAL FORMAT 

another TRS-80 in the lab, where the 
data is transferred to disk. The data is 
then checked and changed with a text 
editor (we use Scripsit),  and the 
voltages are converted to real data 
values. Archival data is stored on a 
5%-inch floppy disk, which is much 
cheaper than a magnetic tape. L_ ________ R_A_w_D_A

�

T_A_T_A_PE ________ �r-----------�•IL-__ T_A_P_E_s_T_o_R_A_GE
--

� 

+ At this point there are two options 
for further data analysis. One is to do 
simple data analysis using the TRS-80 
in the lab. For example, if we only 
need averages of various parameters 
every six hours, they can be cal
culated, stored on disk, and printed 
out by the TRS-80. Usually, how
ever, the necessary calculations 
would take too much time and mem
ory, and the mainframe computer 
would better suit the task. For
tunately, several communications 
programs are available for the 
TRS-80 that enable disk files to be 
sent over the phone to other 
computers . Our files are sent to the 
university's computer for further 
processing, and results are returned 
to the TRS-80, where they are stored 
on disk and printed. 

F I L E  OF ENG INEER ING  VALUES  TAPE STORAGE 

ED IT ING  

STATIST IC A L  A N D  OT H E R  A N A LYSES 

F I L E  OF F I NA L  VA LUES TAPE STORAGE 

P R I NTOUT 

Figure 1:  The data flow used in our research. 

+ A N A L O G  I NPUT S IGNALS 

• • •  t t t 
+ " DUMB"  DATA LOGGER 

By using the communications 
programs, we eliminated all of the 
trips to the computer center, cut the 
mainframe programs down to one, 
completely eliminated reel-to-reel 
data conversion, and made the 
system easier to use. The special 
hardware and software we needed to 
accomplish our task are described '*' 
below. 

+ 
�----
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The Hardware 
The AID unit, designed by Jim 

Demas of the University of Virginia 
Chemistry Department, uses an 
interface from HUH Electronics (a 
c o m p a n y  s i n c e  a c q u i re d  b y  
California Computer Systems) to 
convert signals from the 40-line 
TRS-80 bus to an S-100 bus. The 
HUH interface has three cards : a 
multiplexer, an AID card, and a 
Wameco RTC-1 clock board. Once 
the clock board is programmed by the 
TRS-80, it controls the multiplexer 
sampling and data transmission to the 
TRS-80. The multiplexer board, also 
designed by a faculty member, uses 
six Analog Devices chips (AD7507s) ,  
each of  which controls eight input 

* 

* 

* 

* 

* 

C O N V E R S ION TO 9 - T RACK A N S I  
STA N D A R D  TAPE 

+ 
HARD D I S K  I N  C Y B E R  1 7 2  

S IG N A L  AVERAG ING  

+ 
E D I T I N G  

CON V E R S I O N  TO E N G I N E E R I N G  
VAL U E S  ON O I S K  

+ 
STAT I S T I C A L  A N D  OTHER ANALYSES 

+ 
* F I N A L  VAL U E S  ON H A R D  D I S K  

N OTE:  

STORAGE 

+ = PROCESSED AT DATA 
COLLECTION S I T E .  

# = PROCESSED IN THE LAB. 

* = PR O C E S S E D  AT 
M A I NFRAME LOCAT ION . 

TAPE STORAGE 

TAPE STORAGE 

P R I N T O U T  

Figure 2: A typical scientific data flow using a data logger. 
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+ 
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( " 

V I D E O  D I S P L A Y  

S T O R A G E  

V I D EO D I S P L A Y  

STORAGE 

+ = PROCESSED AT DATA 
COLLECT ION S I T E  . 

# = PROCESSED IN THE LAB. 

* = PROCESSED AT 
MAIN FRAME LOCATION.  

V I D E O D I S P L AY 

STORAGE 

P R I N TOUT 

Figure 3: A typical scie�tific data flow using two microcomputers. 

signals. The input signals go to an 
ICL 7109, 12-bit AID converter chip 
and from there via the HUH 
converter as parallel input into the 
TRS-80 bus. The input ranges from 
-4 to + 4  volts (adjustable with a 
trimpot) with a resolution and 
accuracy of more than 1 millivolt.  
Each of the 48 channels can be 
examined at an interval of less than 
10 ms (milliseconds) ,  although we 
sample only at 50-second intervals. 
The sampling interval can be 
programmed by the TRS-80. 
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Data-Acquisition Software 
Output from each channel is stored 

in 2 bytes of high memory and re
freshed at every sampling interval . 
The sampling is interrupt-driven. 
Another 2 . bytes are used to store 
output from the clock, which is 
recorded as "elapsed time since start . "  
The software i s  a simple 154-line 
BASIC program that includes . two 
machine-language programs that are 
put into a specific high-memory 
location. 

The first program, which uses 36 

bytes, initializes and sets up the clock 
board. The second, which uses 154 
bytes, is a driver that receives the 
inputs and . places them in their 
memory locations. Those locations 
are then read by the BASIC program 
and the contents are converted into a 
millivolt value that is stored as an 
array variable. We use an x by y 
matrix for the input variables where x 
is the number of channels and y is the 
number of samples taken in the 
interval between outputs to the tape 
recorder. Thus, using a 5-minute 
recording interval and 15 channels, 
data is stored in a 15 by 6 array (5 
channels with 50-second sampling 
results in 6 inputs per channel) .  

Normally we  average the inputs for 
5 minutes before recording, then 
convert the averages of the input 
voltages to actual variable values 
(e . g . ,  oxygen concentration in 
milligrams per liter or temperature in 
degrees Celsius). The time is also read 
from memory and recorded as 
decimal hours. We could process the 
inputs further by examining, for 
example, rates of change of the 
values . That would require only the 
addition of subroutines to the BASIC 
program. 

When the data is recorded to tape it 
is also placed in memory in an x by 48 
matrix; here, x is the number of input 
channels . This matrix may be 
examined at any time by the 
operator, so if records are made every 
half hour, the previous 24 hours of 
data can be reviewed on the screen. 
Other information can be stored at 
the time of recording for future 
review by the operator. 

Using the System 
The operator needs to know little 

more about the computer than how 
to turn it on and load the program 
from tape; the program is self
prompting. First it asks for a header 
message that will be recorded on tape 
anq will describe the particulars of 
the experiment .  Another prompt asks 
how many channels are being used, 
what the sampling interval should be, 
how often the data should be re
corded and what the averaging period 
should be, what the start time is, and 
what variables are being input on 
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particular channels . It also asks for 
certain calibration constants. Alter
nately, the operator can choose to 
record input vol tages directly, 
l e a v i n g  c o n v e r s i o n  f o r  l a t e r  
processing. While the program is 
running, the operator can press 
certain keys to do such things as 
display the time, review past data, 
allow another message to be re
corded, or stop the run . 

Initially, recording data to tape 
posed a problem, because numerical 
data takes a lot of tape space. Our 
solution was to convert each value to 
a string, concatenate the strings (with 
the time added on at the end), and 
record the single resulting string. This 
procedure makes it possible for one 
side of a 90-minute cassette to hold 
enough data for about 10 days. You 
may find the procedure useful if you 
want to store a lot of data on tape. 

Processing the Data 
Getting the data to the computer 

and then onto tape is only half the 
problem. The tape must be read and 
the data processed further, and in 
some cases we have to send it to the 
university's Cyber-173 computer for 
very detailed and time-consuming 
analysis .  This additional work 
requires the use  of a more 
sophisticated TRS-80 that has three 
double-density disk drives, a fast 
printer (Centronics 102A), 48K bytes 
of memory, and· a modem. This 
TRS-80 is used as a text editor and 
teaching device as well as a smart 
terminal for our large computer. 

Two programs do all of the wcirk 
with the field data . The first one reads 
the tape and makes an image on disk 
while (at the option of the operator) it 
sends a copy to the printer. Once the 
printout has been examined, any 
errors can be corrected using Scripsit .  
As a result, editing and modifying the 
data is very easy. 

The second program reads the disk 
image of the data and decomposes 
each data string into actual values. It 
also does any further conversion that 
is necessary . For example, if values 
were stored as voltages, the program 
will calculate true values. In the data 
string, a space is used as a value 
delimiter, and the string must be 



COM PLETE SUBSYSTEMS 
• The M D -1 0,  an 11  M B formatted system for $2695. 

• The M D -20, a 22 MB formatted system for $3595 . 

• The M D-44 ,  a 44 M B  formatted system for $4395. 

• I nterfaces with any Z-80,  
CP/ M *  system as wel l  as 8085 / 8086 and I BM PC*. 

• Software includes SOURCE CODE and e n hanced 
ut i l it ies.  

• Simple i n stal lat ion.  

• Networking opt ion :  tape back-up option .  

OR DRIVES, OFF THE PALLET 
• U nformatted disk drives at 7 M B  ( $650, quantity one ) :  

1 3M B  ( $ 795, quantity one ) ;  2 0 M B  ( $950, quantity one) ,  

and 27MB ( $1 225,  quantity one ) 
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c( 

• 90 mi l l isecond average access t ime. 

• M a i ntenance-free operat ion .  

• An AMPEX one-year warra nty. 

M E D I I\  D I S T R I B U T I N G  

II' 
DEA LER INQUIRIES INVITED 
' Rcg1stered trademarks ol Otg1tal Research. I n c  a n d  I B M  Corporallon 

MEDIA DISTRIBUTING 4444 Scotts Val ley Dr ive Scotts Val ley. CA 95066 408/ 438-5454 

Circle 262 on inquiry card. 



examined character by character. 
This process would be insufferably 
slow in interpreted BASIC, but using 
Microsoft's compiler speeds up the 
process. For example, it takes about 
15 seconds to decompose and ma
nipulate a single string record in 
interpreted BASIC, while 30 may be 
done in a minute using the compiled 
program. 

The output is sent to a second disk 
file, to the printer, and to the screen. 
The disk file may also be modified by 
Scripsit if necessary. The entire 
process for 5 days of 15 channels of 
data takes from one to two hours, 
depending on how much editing you 
must do. Because the TRS-80 is not 
always reliable when it comes to 
writing and reading from tape, some 
records are garbage . The second 
program detects garbage and dubs in 
interpolated values (we can get away 
with this because we are collecting 
more data than we really need) . By 
using one of the commercially 
available units that improve tape 

read/write reliability, the garbage 
could be largely eliminated. 

The data must still be sent to the 
university's Cyber-173 computer. 
This is easily accomplished by using 
any of the communications programs 
designed for uploading and down
loading programs from computer 
bulletin boards, The Source, and so 
on. We use Lance Micklus's ST80-Ill. 
We load the data file into a memory 
buffer, dial the Cyber's user number, 
log on, and send the buffer to the 
CDC at 300 bits per second. The data 
is then stored on a disk at the Cyber, 
where we can do whatever analyses 
we like. 

Similar Applications 
We also use a TRS-80 for logging 

data in an analytical chemistry lab . 
It's connected to a spectrophotom
eter, an automated titrator, and an 
autoanalyzer to calculate chemical 
concentrations and other informa
tion . In fact, this TRS-80 has replaced 
many of the functions of a $40,000 

Need to Measu re Your 
Corporate Com mun ications? 
Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 

Cal l  McGraw-H i l l  
Research 
Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hil l 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 
Put McGraw-Hil l Research to work 
for you. 
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For a quote or proposal, call 
Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (21 2) 997-3095. Or, write Corpo
rate Communications Research 
Center, 1 221 Avenue of the 
Americas, New York, NY 10020 

If it's a communications problem, we 
probably pioneered the solution. 

LSI-11 . We had been sending the 
chemical data over wires to a central 
LSI that serviced several labs, but 
using the TRS-80 for the same 
purpose was actually cheaper than 
buying and installing the cables to 
transmit the data . And it was more 
convenient .  

Microcomputer As Data Logger 
We chose the TRS-80 for its low 

cost and the plethora of software 
available for it. Having a low-cost 
field unit is very important to us. Last 
summer our installation was hit by 
lightning; traces were actually 
vaporized on the boards and the 
TRS-80 was ruined. Even after we 
replaced it, our total expenditure was 
much less than the price of one data 
logger. 

The software advantages are even 
more important. Using Scripsit to edit 
data files gives us flexibility that is 
not possible with the university's 
large computer, and ST80-Ill gives us 
data-transmission flexibility not 
available with most systems. I 
suppose we could have written 
software to do the same thing for 
another system, but that would have 
taken time away from the research 
itself . 

Saving Time and Money 
I think my TRS-80 is a good 

example of how useful small micro
computers can be to a scientist for 
operations previously done by much 
more expensive equipment. The 
TRS-80 in the chemistry lab pretty 
well eliminated a much larger 
minicomputer, and our TRS-80 
completely eliminated a data-logging 
system that had been in use for six 
years . As a result, our charges from 
the university's computer center have 
decreased by about 30 percent during 
the past year, and I would guess that 
the hours spent on data processing 
have been cut in half. Field work that 
required two technicians is now done 
by one, and more quickly as well . 

Data collection, once a nuisance, is 
now much more fun. Perhaps most 
important is that we can now spot 
and correct problems in the field 
without bringing data tapes back to 
the lab to be processed. • 



A 68000 or Z-8000 System With 

UNIX-Type Operating System Software and 

a 8 Meg. Winchester Disk Drive For $10,000 

Since we ran our January Byte advertisement, we've 

been deluged with calls requestbig information about 

our Motorola 68000 and z�8000 super microcomputer 
systems. As many know, LMC is a builder of extremely 
reliable and expandable microcomputer systems im
plemented on the multi bus (IEEE 796) thereby allowing 
use of virtually all peripheral devices. What :ntany of our 
prospective customers don't know (until they write or 
call for our brochure and price list) is that our prices for 
16-bit machines may well be the lowest in the industry. 
This month we present a description of one of our 
smaller systems-the LMC System 2. As you will see, 
System 2 is a terrific value-no one else gives you so 
:m,uch power, memory, software and expandability for 
$10,000. The value and performance built into System 2 
are found in all LMC products. 

LMC System 2: 

• Your choice of Motorola 68000 
or Zilog Z-8000 CPU with Monitor 
Program in ROM. 

• 128 K ofRAM. 

• One 8-inch Double Density/Double 
Sided Floppy Disk Drive. 

• One 5 Meg. Winchester Disk Drive 
(removable cartridge type). 

• Two Serial and Four Parallel I/0 Ports. 

• Disk Drive Controllers. 

• UNIX-type Operating System 
Software 

• With the MC 68000.System, 
IDRIS (UNIX compatible by 
Whitesmiths ) .  

• With the Z-8000 System, ZENIX 
(UNIX compatible by MicroSoft). 

• The C Programming Language. 

• Case, Power Supply and Chassis with 
12 Additional Slots for more RAM, 
Controllers, etc. 

• Complete, ready to run. 

Typical ofLMC's commitment to inno
vation and value is our development 
of me-ga-micro systems-true 32-bit 
microcomputers that implement hard
ware virtual memory. These machines 
represent the next generation of micro
computers and they provide super-mini 
or mainframe performance at micro
computer prices. For example, we've 
been developing a system built around 
the new National Semiconductor 16032 
which is a 32-bit virtual memory pro
cessor that runs existing CP/M and 

MP/M software with a remarkable im
provement in performance. Because 
this advertisement goes to press early 
in January and because it is a corporate 
policy of LMC never to claim that a new 
product has "arrived" or is "available" 
until we've completely debuggedit, fully 
tested it, and have it available for imme
diate delivery, we cannot announce our 
16032 Systems. However, by the time 
you read this ad, we may well be deliver
ing 16032 systems and would be happy 
to discuss the next generation of 
mega-microcomputers with you . 

IJAC The Logical MicroComputer Company 
140 South Dearborn, Chicago, Illinois 60603 USA, 312.580.0250, Telex: Lexecomp 

.________ ___ _ 
The Logical 
Alternative 

Circle 249 on Inquiry card. 

All ofLMC's equipment is protected by a lim

ited one-year warranty. Service contracts are 
available as is factory service at an hourly 

rate. In fact, if a customer purchases our 
special-service feature, we will ship a re
placement system anywhere in the free 

world within 24 hours of a hardware failUTe 
(at our expense). This means that for most 

customers we can guarantee delivery of a 

replacement system within one day. Call or 

write us for detailed information. 
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I CLIP COUPON AND MAIL TODAY TO: I 
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Heath Company, Dept 334-994 I 
Benton Harbor, Ml 49022 1 I Please send my FREE Computer Catalog , with details on 1 I the new 1 6-bit/8-bit H -1 00 Computer Kit, today! 
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"Quality Throughout" 
800-238-3100 

NEW IMPROVED 1 983 MODELS 
The entire O.T. product line has been redesigned and improved using com
puter controlled manufacturing techniques to insure the highest quality. 
Many new features have been added to every item. The O.T. 1983 models are 
among the best S- 1 00 products available on the market today. They are fully 
compatible with the latest 16/32 bit cpu's. 

Call 1800) 2 3 8-3 i OO today for the location of your nearest dealer and/or to 
obtain the 1 983 O.T. catalog. Substantial dealer/OEM discount offered. 

O.T. Products Division 
COMPATIBLE COMPUTER CORP. 
3 3 30 South Third St. West 
Salt Lake City, UT 84 1 1 5  

O.T. Systems Division 
GOLDEN WEST COMPUTERS 
60 North 300 West 
Provo. UT 8460 I 

Stocking dealers with retail showrooms and mail order facilities include: 

Priority One, Chatsworth, CA @ 800-423-5922 
Bison Products, Los Angeles, CA @ 2 1 3-994-2 5 3 3  

i8i 180 I I  97 4-0999 i§j (80 1 1 3 7 3 - 1 467 Compatible Computer, New York City @ 2 1 2-2 2 1 -7900 
NOTICE: CP/M is a trademark of Oigital Research. Turbodos of Software 2000 and INFOWARE of Compatible 
Computer Corporation . The Q.T. products and systems above are produced and sold under license by 
Compatible Computer Corporation and Golden West Computers, Inc. The O.T. trademark and product designs 
remain the property of the licensor. O.T. Computer Systems,'lnc. of Hawthorne. Calif. 

TEAMS: Cash prepayment @ 2% discount, COD or net 30 days with prior credit approval. Initial dealer/OEM 
orders must be COO or prepaid (MCIVisa credit card OK):Purchase orders accepted 1rom D&B rated firms. 
Shipping and handling charges estimated at $0.50/lb UPS ground and $1 .00/lb UPS Blue label or airfreight. 
Minimum S3.00. Utah residents add sates tax. Export orders welcomed-telex 426382 lTR Ul. 

Q.T. MAXI-SYSTEM PACKAGE-Model 800P Q.T. MINI-SYSTEM PACKAGE-Model 500P $6,395.00 $3,995.00 
List $7,995.00-Save $1 ,600.00 List $4,995.00-Save $1,000.00 

-O.T. 5%" MINI -FRAME w/6 slot MB 
-OT 8" Mainframe with 8 slot Motherboard -Televideo 925 Full Featured CRT 

-Televideo 910 Green C RT 
-Choice of printer: C. ltoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 

-Dot Matrix printer (M82A) 
The Q.T. Maxi-System is an industry standard S- 100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications. CP/M operating system is 
standard. MP/M or Turbodos optional. Unique Infoware" utilities simplify operation and user training. 

• CP/M standard. Turbodos optional. 
• Reliable Single Card Electronics 
• Z80 CPU/Universal DMA controller 

• Electronics on Two Cards • 64K RAM Standard • Universal Disk Controller • 2 Megabytes on line • Dual Double Sided/Density Drives 
• 4MZ ZBOA CPU • Parallel Printer Port • 10-40 MB Hard Disk Option • Expandable to 256K RAM • Memory: 64K RAM & 320K Disk Drive 

• Cables, manuals, Infoware" Utilities • Filtered Fan • Two A.C. Outlets • Key Lock Switch • Two Serial Ports 
Package Price Includes Cables, Documentation & Utility Programs. Model BOO alone . . . . . . . . . . . . . . .  $4,995 Model 500 alone . . . . . . . . . . . . .  $3,495.00 

Q.T. INDUSTRY STANDARD S-�00 MAINF.RAMES 
Q.T. MICRO-FRAME8-Series 600 

Desk Top-Plain Front Panel 

• 6 to 22 slot Motherboard 
• Full I/O Cutout Array 
• Fused EMI/RFI Filter 
• Heavy Duty Power Supply 

( + 8V©16A ± 1 6V©3A) 

QTC-MF + 1 No MB . . . . . .  $499 
QTC-MF + 6 6 slot MB . . . .  $599 
QTC-MF + 8 8 slot MB . . . .  $649 
QTC-MF + 12 12 slot MB . . .  $699 
OTC-MF + 18 18 slot MB . . .  $799 
QTC-MF + 22 22 slot MB . . .  $899 

Q.T. PRO-FRAME" -Series 700 

Rack Mount-Constant Voltage 
. 

OTC-RM + 12 12 slot MB . . .  $799 
QTC-RM + 18 1 8  slot MB . . .  $899 
QTC-RM + 22 22 slot MB . . .  $999 

Universal Disk Drive Cabinet 
• Expandable • Accepts all 8" drives 

QT's unique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Quantums. Features 
include interchangeable face plates (Oume, Shugart, 
Tandon, etc.) and "electronics in a drawer" construction 
to simplify installation and maintenance. Heavy duty 
power supply will carry any combination of up to four 
Thinline, two standard, or one hard disk drive with floppy 
backup. + 5V©5A, - 5V©1A, + 24V©5A. 

OTC-DOC8 8V-XX w/one faceplate 
Replacement Faceplates (Specify type & 

. .  $399.00 

number of drives) . . . . . . . . . $25.00 
Tandon 4-drive power cable . $15.00 
Data Cables available . . . . . . . . . . . . . . . . . .  $20-50.00 

Q.T. MINI-FRAME9-Series 500 
Desk Top-Dual Mini Drives 
• Holds two 5%" Drives 
• Full Cutout Array 
• 6, 8, or 12 slot MB. 
• Fused EMI/RFI Filter 
• Hard Disk Power Supply 

( + 8V©16A, ± 16V©3A, 
± 12V©5A, + 5V©5A) 

QTC-MF + MD (No MB) . .  $699 
QTC-MF + MD6 6 slot MB . $799 
OTC-MF + MD8 8 slot MB . $849 
OTC-MF + MD12 1 2  slot MB $899 

Q.T. MAXI-FRAME" -Series 800 

Desk Top for Dual 8" Drives 

• 6, 8, 12 slot Motherboard 
• Universal Drive mounts 
• Key lock Power Switch

· 

• Heavy Duty Power supply 
( + 8V©16A, ± 16V©3A, + 5V©5A, 
- 5V©1 A, + 24V©5A) 

QTC-MF + DD1 No MB . . . $799 
OTC-MF + DD6 w/6 s. MB . .  $899 
QTC-MF + DDS w/8 s. MB . .  $949 
QTC-MF+ DD12 w/12 s. MB . $999 

Standard features & Options: All OT mainframes are built on a strong steel chassis with sturdy heavy 
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
an EMI/RFI filter & line surge protector. Standard 1/0 cutouts include provision lor 16 DB 25's, 1 DC 37, 2 
OA 15's, centronics parallel, 1 34 pin and 2 50 pin !DC ribbon cable connectors. Filtered positive pressure 
cooling fan, Twin AC outlets provide convenient connection for and control over printer and terminal. 
Standard colors are charcoal/light grey to match Televideo terminals. Optional colors include brown/tan 
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available on orders of 10 or more units. Contacl lactory lor details and pricing. 

Dimensions: 5"H 17"W 20"D 

Size: 1 1  "H 1 1  "W 18"D Designed to  provide basic d isk  storage 
Perfect add-on disk drive for any capacity for S-100 and other computers. 
system. Accepts most brands. Low profile permits table top stacking. 

OTC-DDC8V . . . . . . . . . .  $299 OTC-DDC + 88H . .  . .  . .  $349 

Q.T. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 

QTC-DDS + 0 with two single sided Siemens Drive (0.5MB) . . . . . . . . . . .  $695 
OTC-DDS + 1 with one double sided Mitsubishi Drive (1 MB) . . . . . . . . . .  $895 
QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) . . . . . . . . . . . . .  $1 ,495 



Programming Quickies 

Add Dilllensions to Your BASIC 
Timothy G.  Corrigan 
4232 North Mulligan 

Chicago, IL 60634 

If you have an application that requires more dimen
sions than your BASIC supports, or if you are an 
assembly-language wizard with a multidimension ap
plication, then have no fear. There is an easy solution to 
your problem. 

Listing 1 contains a program that uses an array with 
one dimension as if it had two dimensions. Line 130 
defines the function used to calculate the single index 
value using two variables. Lines 140 and 150 define the 
maximum values for the two dimensions. The rest of the 
program builds a simple multiplication table. To alter the 
size of this two-dimensional array, just change the XM 
and YM values. You will also have to change the number 
of elements in the A array. 

Listing 2 contains a program that uses an array with 
one dimension as if it had three dimensions. The pro
grams in listings 1 and 2 are very similar. The difference 
in listing 2 occurs in line 130, which determines the func
tion that calculates the index value . To change the func
tion from two dimensions to three, a set of parentheses is 
placed around the function used for two dimensions. This 
value is then multiplied by the maximum value for the 
third dimension, and the third-dimension variable is 

added. The procedure can be repeated to give you an 
unlimited number of dimensions in your arrays. For ex
ample, the function for an array with four dimensions is 

I = ((X*YM + Y) *ZM + Z) *TM + T 

This addressing scheme will also allow you to create and 
randomly process disk arrays. Instead of using the 
calculated index as an array index, it may be used as the 
record number when reading or writing to a disk file. 

Listing 3 contains an assembly-language routine that 
will calculate the index value for any multidimensional 
array. The routine is written in IBM 360/370 assembler 
code. (The IBM 370 has 16 general-purpose registers . The 
registers all appear in the listing as "Rn" . )  Register 2 
points to a series of 2-byte data items that define the ar
ray. Register 3 points to another series of 2-byte data 
areas that specify the values of the variables ( i .e . ,  the X, 
Y, and Z values from the BASIC programs) that will be 
used to calculate the index value. Register 4 is used as an 
index register. The rest of the program is explained in the 
BASIC-like comments. • 

JAY WEINBERG: LIVING PROOF 
YOUR CON'I'RIBUTIONS COUNT. 

These days, Jay Weinberg's most difficult battles take place on the tennis court. 
Five years ago , he had a different kind of fight on his hands: against one of the 
toughest forms of cancer. 

Cancer research and treatment have made Jay's kind of recovery possible for 
almost 2 million people. Which means that your donations have helped buy � Jay Weinberg a very beautiful gift: his life .  Am · en can CANCER CAN BE BEAT. Cancer Society ® 
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Listing 1: This simple BASIC program builds a multiplication table using an array with only one dimension. A PRINT statement can 
be added at line 195 to print the values of I, X, and Y. 

1 0 0 R EI\1 

1 1 0  REM A C C E S S  S I NG L E  D Hi EN S I ON JI. P F:AY \n T H  TWO I N C I C E S  
1 2 0  R Et-1 
1 3 0 D E F  I =X * YM+Y 

1 4 0  XM = 9  

1 5 0 YM=4 

1 6 0  D I M A ( 4 9 )  
l 7 0 F O R  X = O  T O  Xt-: 
1 8 0  F O R  Y=O TO YM 
1 9 0 A ( I ) =X *Y 

2 0 0  N E XT Y 

2 1 0  t.;"E XT X 
2 2 0  END 

: RE� D E F I N E  I N DEX CAL C U LAT I O N  F UN C T I O� 

: REM X D I M H A S  1 0  E LE M E N T S  0 - 9  
: REM Y D I M  HAS 5 ELEME� T S  0 - 5  

: l' Et-i A F: Rl�Y HAS 1 0 * 5  E LEt·' E N T S  0 - 4 9 . 
: R EI-: I N I T  X LOOP 
: R Er-1 I N I T  Y LOCP 

: Rfr-1 B U I L D A t-� ULT I PL I CA T J OlJ TAD Lr' 

: R E M  LOOP F O R  A LL Y VA LU�S 
: R EF LOO P FO R ALL X VP..I .U E S  
: R E� E K D  O F  P R OGF�� 

Listing 2: A BASIC program that builds a three-dimensional table for the function X * Y + Z using an array with only one dimen
sion. A PRINT statement can be added at line 215 to print the values of I, X, Y, and Z. 

1 0 0 R E�� 
1 1 0 REtv. A C C E S S  S I K'GLE D H�EI'� S I ON 
1 2 0  REl'-1 
1 3 0 D E F  I =  ( X *Yfv'+Y ) * Z t-:+z : REtv. 
1 4 0 XM = 7 

1 5 0  Yf'-) = 9  

1 6 0 Z l'-1=9 

1 7 0 D l tv.  A ( 7 9 9 ) 
1 8 0 F O R  X = O  T O  XM 
1 9 0  F O R  Y= C T O  n; 
2 0 0 F O R Z = O  T O  Z t-J 

2 1 0  A ( I ) =X*Y+Z 

2 2 0  N EXT z 

2 3 0  NEXT y 
2 4 0  N EXT X 

2 5 0  E N D  
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: REM 
: REE 

: B El'� 
: REt·1 
: FEtv: 
: REt-; 

: RUi 

: Rn; 

: F.Ef'� 
: REM 
: REM 
: REt-! 

A R PA Y  \\'I TH THREE HW I C ES 
CFF I N E  nmEx CALCULJ\T I ON F UNCt i ON 
X D H� H A S  8 E LE l'-1 El\ T S  0 - 7 

y D H1 r:As 1 0  E LEt-1E N T S  0 - 9  

z D H� HAS 1 0  E LEtv; ENTS 0 - 9  

A R RAY liAS E; * 1 0 * 1 0 E LEl'-� ENTS 0 - 7 9 9  

I N I T  X LOOP 

I N I T  y LOOP 

I N I T  z LOOP 
B U I L D A TADLE F G R  X *Y + Z  F UN C T I O N  

LOO P F O R  ALL z VALU LS 

LOOP FOR ALL y VAL UE S  

LOOP FCR J'l,LL X VALU E S 

E N D  O F  P ROG RAl'-1 

C ircle 47 on inqui ry card. 



Listing 3: This IBM System 360/370 assembly-language, general-purpose program performs the same array index calculation used in 
the two BASIC programs, and it can be used with any size array. The routine requires one input area that describes the size of the ar
ray (the array control information) and another input area that indicates which element you wish to address (the requesting values). 
The output of this routine is the index or byte displacement of the element you have asked for. This value should be added to the 
beginning address of the array. 

0 0 0 0  4 8 6 2  0 0 0 2  

0 0 0 4  8 9 6 0  0 0 0 1  

0 0 0 8  1 8 4 4 

O O OA 1 B 5 5  

o o oc 4 8 1 4  3 0 0 0  

0 0 1 0  1 A 1 5 
0 0 1 2  4 1 4 0  4 0 0 2  

0 0 1 6  1 9 6 4  

0 0 1 8  4 7 8 0 F 0 2 6  
0 0 1 C 4C l 4  2 0 0 4  
0 0 2 0  1 8 5 1  
0 0 2 2  4 7F O F O OC 
0 0 2 6  4 C 1 2  0 0 0 0  
0 0 2A 0 7 F E  

* 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

A RRLOOP 

1\ R RDONE 

I N PUT . . .  

R 2  = P O I NTER TO FOLLOW ING A RRAY C ONT ROL I NFO 

2 BYTE E LEMENT LENGTH 

2 BYTE # A RRAY D I MENS I O N S  
2 BYTE MAX VALUE FOR D I MENS I ON 1 
2 B YTE MAX VALUE FOR D H1ENS I ON 2 
* 

* 

* 

* 

2 BYTE MAX VALUE FOR D I M ENS I ON N 

R 3  = P O I NT R R  TO FOLLOH ING PAR!v' L I S T  

2 BYTE R EQUE S T I NQ VALUE F O R  D I MENS I ON 1 
2 B YTE R E QU E S T I NG VA LUE F O R  D I � ENS I ON 2 
* 

* 

* 

* 

2 BYTE R EQUE S T I NG VA LUE F O R  D I MENS I ON N 

OUTPUT . . .  

R l  = I N DEX VALUE I NTO A RRAY 

LH R6 1 2 ( R 2 ) R 6  = # D I MENS I ONS 

S LL R6 1 1  R 6  = R 6  * 2 

S R  R4 1 R4 R4 = 0 

S R  RS 1 FS R S  0 

L H  R 1 1 0 ( R4 1 R3 )  R 1  = VALUE F ROM P A RM L I ST 

AR R 1 1 E5 R 1  R 1  + R S  

LA R4 I 2 ( I  R4 ) R 4  R 4  + 2 

C R  R6 1 R4 I F  R6 = R4 THEN 

BE ARRDONE GOTO A R RDONE 1 E L S E  
MB R l i 4 ( R 4 1 R 2 )  R 1  = R l  * t-'iAX FOR D H1 N + 1  
LR R 5 1 R l R S  = R l  
B A RRLOOP GOTO A R RLOO P 
M H  R 1 1 0 ( R 2 )  R l  = R l  * E LEMENT LENGTH 

E P  R l 4  RET U.RN 

Compute r  Sol utions 
We sel l  Sem i  Disk 

for  S-1 00 IBM Personal Com puter 
TRS-80 Model 2 

Computing has entered a new era :  The SemiDisk era ! No longer a re you tied down by the speed of floppies or w i nchesters. Your 
computer can operate many times faster with a Semi Disk. A nd with o u r  se l f  i nsta l l i ng software it c o u l d n 't be easier.  J u st p l ug i n  and hold 
on! No kidding! Spec i a l  pr ic ing:  $ 1 5 9 5  for 5 1 2 K Byte and $2495 for 1 meg Byte. 
Spec if icat i on s : 
TYPE: Sem icond uctor Disk Em u la to r  
CAPA C I TY: 5 1 2k o r  1 Mb 
POWER R E Q U I R E M ENTS: 0.6A (51 2k)  0.9A ( 1 Mb)  
BATTERY BAC K U P :  1 0- 1 2V U nreg . ( o p t i o n a l )  

Dealers Wanted 

Circ le 1 08 on i n q u iry card. 

For i nformation contact: 
Computer Solut ions 
Robert Pinkham 
P.O. Box 931 
H i l lsboro, O R  971 23 
(503) 640-5665 
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Build This Memory, Part 1 
How to construct a low-cost memory 

board with dynamic devices . 

Many personal computer experi
menters want a lot of inexpensive 
memory to expand their computers. 
I'll explain how I built a 64K-byte 
memory card for my S-100 machine 
for less than $200, using the 4116 
memory device . I'll also explain how 
the board works. This inexpensive 
circuit has been reliable for me and, if 
you build it carefully, will satisfy 
your memory needs for years. 

I limited the parts list to items I 
could buy from mail-order "hobby" 
dealers. The circuit was designed for 
easy expansion later on, as your 
needs grow. It will take few changes 
to switch to 4164s, if you wish. 
Plenty of room is left on the card (see 
photo 1a and b) for adding simple ac
cessories like write protection, over
laid pages, interrupt on a write or ad
dress violation, or whatever you like. 

The integrated circuits (ICs) most 
often used in S-100 memory systems 
are 2114L, 4K by 1-bit MOS (metal
oxide semiconductor) static devices, 
but the best-selling ICs are 4116 16K 
by 1-bit dynamic devices. Both are 
made by the same process, using 
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Cameron Spitzer 
3369 Vanderbilt Way 

Santa Clara, CA 95051 

n-channel metal-oxide silicon tran
sistors, but each takes a different 
circuit-design strategy (table 1 con
trasts the two types of circuits) .  The 
static version costs about five times as 
much per bit of storage as the 
dynamic and will occupy twice the 
space in your system. On the other 
hand, statics require far simpler sup
port circuitry. 

The circuit was 
designed for easy 

expansion later, as 
your needs grow. 

chose the S-100 bus for my 
machine because it's the most widely 
supported modular computer. Every 
computer accessory you can name is 
probably available for the S-100. The 
bus first appeared in early 197S, and 
the IEEE (Institute of Electrical and 
Electronics Engineers) has established 
it as a standard. For many years there 
were no standard signal definitions, 
pin numbers, or timing relationships, 
so there are several mutually incom-

patible variations of the bus. I'll 
describe two : the IEEE-696 specifica
tion and the simplified Z80 version. 
For years S-100 owners have had to 
examine each product for compatibil
ity with their own bus versions, and 
I've approached the problem by 
showing jumper-selectable interface 
circuits for both versions. 

5-100 Signals 
First I'll describe the Z80 version of 

the S-100 bus, by giving a description 
of the signal on each pin used by my 
memory card. The status, or cycle-re
quest, bus consists of four lines that 
request bus cycles: sMEMR, MWRT, 
siN, and sOUT. Figure 1 shows how 
the Z80 processor board in my system 
generates these. The other lines are 
mostly power and buffered ZBO 
signals. 

A + 8-volt (V) power supply is 
used to power the TTL (transistor
transistor logic) devices.  A + 16-V 
power supply powers the dynamic 
memory devices. The ZBO also re
quires a - 16-V power supply. (The 
supplies are regulated on the card, so 



(1a) (1b) 

Photos 1a and 1b: The wire-wrapped prototype memory board. Photo 1a shows the genera/ layout used to minimize wire lengths. At 
left are the power supply and the bus terminations. Photo 1b is the back of the board. 5-100 lines are blue, and the power-supply lines 
are solid A WG 18 copper. To avoid loops, all grounds are connected at the 5-100 ground pin only. 

these voltages can be slightly higher. )  
Sixteen address lines specify an 

address, which must be valid when a 
cycle is requested. The card places 
fetched data on eight DIN (data
input) lines and receives data to be 
written over eight DOUT (data
output) lines . (You may use the same 
eight wires for these two functions, if 
your other cards allow it . )  

The signal on line sMEMR rises 
when the address is stable and the bus 
wants data from memory. It falls 
when the bus has sampled the data . 

When MWRT rises and when ad
dress and data are stable, the memory 
should store data. It falls at least 200 
nanoseconds (ns) later. 

The line pRDY is an input to the 
processor that any card may pull low.  
The signal on  line pRDY indicates to 
the processor to slow down. The 
memory card pulls pRDY low when
ever the memory card may not be 
ready for the processor to proceed. In 
normal operation, the memory 
doesn't make the processor wait, but 
if cycle requests are piling up, pRDY 
can prevent the (disastrous) loss of a 
cycle. 

Those are all the signals I really 
need, but two others will improve the 
performance of the memory in a sys
tem. Ml indicates there will be an idle 
period of at least 400 ns after the cur
rent cycle is done. The memory board 
performs an internal cycle during that 
period. PHANTOM, when low, turns 

2 1 1 4  41 1 6  
( 1  K by 4-bit) stat ic (16K by 1 -bit) dynamic 

Number of  devices for  64K bytes 1 28 32 

Price of 1 6K bytes $ 64 $1 2 
(memory devices only) 

Number of support devices 5 to 1 0  20 t o  30 
required for 8- 1 00 interface 

Cost of 64K-byte $350 $ 1 80 
8- 1 00 board (two cards) (do-it-yourself) 

Power required for 64K bytes SO W 1 0 W 

Ease of interface design very easy difficult 

Table 1:  A comparison of the m ost common static and dynamic memories. 

p R D Y  

+ 5 V 

J K  

+ 5 V 

I K  

P A R T  O F  
Z B O A  

>-.---;a us R a  

BUSAK 

7 4 5 0 0  

TO OTHER 
B U F F E R S  

7 4 L S 2 4 0  

S I N P  

SDUT 

p H  LOA 

off the buffer that drives DIN. It Figure 1: Developing S-100 bus signals from a ZBO m icroprocessor. 
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Micro-Priced™ PC Programs. 

Ashton Tate® 

Micro
Price"' 

dBASE II . . . . . . . $479 
Byrom Software 
BSTAM . . . . . . . . .  179 
BSTMS . . . . . . . . .  1 79 
Condor® Computer 
Condor 20-l . . . . . .  229 
Condor 20-II  . . . . . 4 95 
Condor 20-III . . . . . 795 
Condor 20-R . . . . .  249 
Condor 20-Q . . . . . 139 
Digital Research 
Concurrent 
CP/M 86 . . . . . . . . .  309 
Level 2 Cobol 86 . 1 . 299 
Pascal MT + 86 . . . 499 
SPP 86 . . . . . . . . . .  189 
SID 86 . . . . . . . . . .  129 
Eagle Software 
Money Decisions . . 1 79 
Tax Decisions . . . . 279 
Information Unlimited 
Software® 
Easy Writer II . . . . $289 
Easy Speller . . . . . . 139 
Easy Filer . . . . . . . .  329 
Innovative Software 
Applications® 
SP/LAW . . . . . . . . . .  99 
Innovative 
Software Inc.® 
TIM II I  . . . . . . . . . .  399 
International 
Software Marketing® 
MatheMagic . . . . . . . 85 

Lexisoft 
Spellbinder . . . . . . .  $279 
Mark of the Unicorn 
Final Word . . . . . . . .  250 
PC-InterComm . . . . .  89 
Metasoft 
Benchmark (Word 
Processor) . . . . . . . .  409 
Benchmark 
(Maillist) . . . . . . . . .  2 1 9  
Microsoft® 
MultiPlan . . . . . . . .  239 
Flight Simulator . . . . .  4 1  
64K RAM Card 
Board . . . . . . . . . . .  289 

128K RAMCard 
Board . . . . . . . . . . .  $429 
192K RAM Card 
Board . . . . . . . . . . .  609 
256K RAMCard 
Board . . . . . . . . . . .  699 
64K RAM Chips . . . 139 
Microstuf® 
Crosstalk . . . . . . . . 139 
Transporter . . . . . . 219 
Northwest 
Analytical® 
StatPak . . . . . . . . . . 399 
Organic Software 
Datebook . . . . . . . . 329 
Milestone . . . . . . . .  329 
Test writer I I I  . . . . . 109 
Sorcim® 
SuperCalc . 199 
SuperWriter . . 289 
SpellGuard . . . . . . . 239 
SuperCalc Demo . .  ·. 75 
SpellGuard Demo . . 55 
VisiCorp® 
VisiCalc . . . . . . . . . 199 
Desktop Plan . . . . . 249 
VisiDex . . . . . . . . .  1 99 
VisiTrend . . . . . . . .  249 
VisiFile . . . . . . . . . . 249 
VisiSchedule . . . . . 249 
VisiTrend/Piot . . . . 249 
Business Forecasting 
Models . . . . . . . . . . .  89 
Plus we have a full line of 
products from American 
Training lntemat ion a!. 
Micro Pro, and many other 
manufacturers. 

AND 
COUNTING. 

We're adding the best of the PC programs all the time. If you don't see 
what you want, call us toll free. 

standard softvvare 
CORPORATION OF AMERICA 

1-617-963-7220 . 1-800-343-0852 
CO-RI Bldg . ,  Rt. 28, Avon, MA 02322 Telex No. 94 7802 

Mon.-Fri . ,  8 :00 A.M.-8:00 P . M. E ST Sat. 10:00 A.M.-4 : 00 P.M. EST 
To order simply call Standard Software direct at 1-800-343-0852. I n  Massachusetts call 

1 -617-963-7220. Or mail to the address above. Payment: Orders may be prepaid bv VISA. 
:VIasterCard. American Express. check or money order. Orders prepaid by check or money 
orders may deduct .3% from the price of software only. C.O. D. orders please add $ 1 . 50. 
�1assachusetts residents must add 5% sales tax. Postage, handling and shipping charges ""'' be 
added to orders as they apply. See below. Shipping is by UPS on all orders. unless specir,ed. 
Emergency overnight shipping is available. Purchase orders are accepted from qualifying 
companies and institutions. All items subject to availability and price change without notice. 
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allows you to map other devices inside 
an enabled 8K-byte block of memory. 
Usually these other devices are ROM 
(read-only memory), and they are re
quired to pull down PHANTOM 
while they drive the DIN lines. 

Those are all the signals necessary 
to operate a high-performance (2-mil
lion-bytes-per-second) memory on 
the S-100 bus, Z80 version. 

The 8080 version of the bus, which 
is described in the IEEE-696 specifica
tion (see reference 4) ,  is more com-
plex. The lines sMEMR and MWRT 
contain nonsense most of the time 
because the 8080 does not syn
chronize its status lines with its bus 
cycle requests. The original S-100 
machine (the MITS Altair) didn't pro
vide any correction of this nonlatched 
status on its processor board, and the 
processor instead produced a pulse 
(pSYNC and 4>1) to operate a latch on 
each of the other boards. Since no 
new machines are being built using 
the Intel 8080 microprocessor, I've 
shown the status latch as an option 
for users of the older equipment. This 
latch is required to meet the IEEE 
specification. Three extra signals, 
pSTVAL (also called 4>1),  pSYNC, 
and pDBIN, are necessary. When 
pSTV AL goes low, status may be 
valid, and when pSYNC is high, 
pSTV AL is meaningful. The logical 
AND function is used to combine 
these two signals . Because sMEMR 
can't be used to gate data onto DIN, 
pDBIN is used instead. The line 
pDBIN is also active when the pro
cessor reads an 110 (input/output) 
port. Sometimes, analogous lines are 
used to synchronize a write (pWR or 
sWO), but they are redundant with 
MWRT. 

To complete the introduction, I'll 
describe some of the things that may 
happen on the bus and that a memory 
must ignore. 

To achieve synchronization, many 
peripherals hold up the processor 
until they have data. These devices 
may hold pRDY low for a long time, 
while a disk rotates, or a printer 
prints, or a glacier approaches the 
sea. While pRDY is low, the bus is 
idle, but at the same time, memory 
needs the bus signals in order to re
tain data. The card doesn't depend on 



End S100 Bus Sinale Board Com outer and Memorv Confusion 
The S100 bus has come a long way. 
The old standards, 64, 8 or even 2K of 

memory, and separate boards for 1/0, 
processing, f loppy control and a host of other 
functions, are obsolete. 

If you use S100 boards, that's great news. 
And bad news. 
The great news is you can buy, off the shelf, 

i ncredib ly sophisticated S100 single board 
computers and memories. 

Now the bad news. 
With d ifferent prices and 

features on dozens of avai lable 
boards and the fact that some 
boards are sti l l  more 
sophisticated than others, it's 
getting tough to decide what 
boards to buy for particular 
applications. 

Intercontinental Micro Systems can help. 
Cal l or write today and we' l l  send you 

information defining the state of the art in S100 
bus memories and SBCs. We' l l  explain DMA, 
memory management, vectored priority inter
rupt i nputs, RAM disk,  parity error detection, 
window deselection and a host of other newly 
avai lable features. 

There is a catch. 
When you call or write, we' l l  tel l  you about 

our super -sophisticated C PZ -48000 s ingle 
board computer, our 256 KMB-100 bank 
selectable or l inear memory and a complete l ine 
of personal ity boards that a l low you to easily 
i nterface with anythi ng from floppies to 
winnies, i ncluding printers and modems. 

Cal l or write today and f ind out how 
Intercontinental M icro Systems can solve your 
S100 bus SBC and memory problems. 

We think once you know 
state-of-the-art, you' II want 
Intercontinental M icro. 

Circ le 222 on inqu iry card. 

1733 South Douglass Road, Suite E Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IR IN 



bus activity for refreshing data, and 
I've held pRDY (also called WAIT) 
low for 72 hours with no data loss. 

Other peripherals work so fast they 
have to take control of the bus and 
use the memory themselves via DMA 
(direct memory access) .  In the Z80 
version of the bus, there may be 
spikes (brief pulses) on the active
high signals MWRT and sMEMR 
when a transfer of control takes 
place. The memory must, therefore, 
ignore pulses of less than 100-ns dura
tion on these lines. Extra sMEMR sig
nals are all right, but an extra MWRT 
is a disaster. I've filtered MWRT to 
reject such pulses. 

Finally, many older machines use 
hardware front panels, on which the 
operator reads and writes with push 
buttons. To read memory at human 
speed, the output data must stay 
valid as long as sMEMR stays high. 
I've used an output latch that holds 
data until the next cycle. Some 
designs I've seen do not latch the data 
indefinitely, and they may not work 
with a bus controller as slow as a 
push button. 

Now that I've sketched the problem 
of using the S-100 bus, I'll summarize 
the requirements of the 4116 dynamic 
memory device and show how to 
build and use the card. 

4116 Makes Demands 
To understand how the board 

works, you must first know what the 
bus provides and what the 4116 re
quires. · I'll only abstract the 4116 
specification sheet, so you · should 
send for one if you want all the details 
(see table 2) .  

For $48 you can fill this card with 
4116s and your directly addressable 
Z80 memory space with thirty-two 
16-pin DIPs (dual-inline packages) .  
Each stores 16,384 bits as charges in a 
grid of 0.03-picofarad (pF) capacitors. 
Because the charges leak away, the 
cells must be refreshed (read into a 
latch and rewritten) at least 500 times 
per second. Any memory-access cycle 
refreshes 128 bits, so that they will 
last for another 2 milliseconds (ms) .  
But that complication aside, the in
puts are practically TTL-compatible, 
and the DC (direct current) power 
drawn is very small. Current is drawn 
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Vendor's 
number for 

Vendor 4 1 1 6  

Advanced Micro Devices Am9016E 
901  Thomson Place 
Sunnyvale, CA 94086 
(408) 732·2400 

H itachi America Ltd. H M47 1 6A 
707 West Algonquin Rd. 
Arl ington Heights, IL 60005 
(3 1 2) 593·7660 

Intel Corporation 21 1 6  
3065 Bowers Ave. 
Santa Clara, CA 95051 
(408) 734·81 02 

ITI Semiconductors ITI 4 1 1 6  
470 Broadway 
Lawrence, MA 0 1 841  
(61 7) 688·1 881 

Mostek Corporation MK 4 1 1 6  
1 2 1 5  West Crosby Rd. 
Carrollton, TX 75006 
(2 1 4) 323·6000 

NEG Electronics U .S.A. I nc. JLPD4 1 6  
M icrocomputer Division 
One Natick Executive Park 
Natick, MA 01 760 
(61 7) 655·8833 

Texas I nstruments TMS4 1 1 6  
Semiconductor Group 
POB 2250 1 2  
Mail Stop 308 
Dallas, TX 75265 
(214) 238·661 1 

Toshiba America TMM4 1 6  
21 51 M ichels0n Dr .  
Suite 1 90 
I rvine, CA 92715  
(71 4) 955·1 1 55 

Zilog Inc. Z·61 1 6  
3 1 5  Dell Ave. 
Campbell, CA 95008 
(408) 370·8000 

Table 2: Vendors that can suppl;y 
specification sheets for 4116-type 
memories. If you send a self-addressed 
9- by 12-inch envelope with 50 cents in 
stamps, you will usually receive a data 
sheet by return mail. 

by 4116s in RF (radio-frequency) 
pulses, with a small DC bias added. 

The memory circuits can perform 
six kinds of cycles, but I use just the 
simplest three: read, writ�, and 
refresh-only. You could think of the 
general memory cycle as a string of 
five clock periods, as shown ih figure 
2a and b. The common 4116 with an 
access time of 200 ns would have 

periods of 67 ns. 
A memory-access cycle begins with 

the falling edge of RAS (Row Address 
Strobe), which makes the device sam
ple 7 bits of an address. This portion 
of the address controls which row of 
memory cells inside the device will be 
refreshed. As soon as the second 7-bit 
address value on the address pins is 
valid, CAS (Column Address Strobe) 
may go low. CAS's falling edge makes 
the 4116 sample its address, write
enable, and data-input pins. The 
other inputs must remain stable until 
the beginning of the third .clock 
period. WR (write) can alter the data 
any time CAS is low. 

If CAS stays high (inactive), a 
RAS-only refresh occurs; the row of 

bits is rewritten, so they are recharged 
for another 2 ms. RAS must be low 
long enough for the refresh to work, 
an interval that coincides with the 
ICs' advertised access time (200 ns). 

After the third clock period, output 
data is ready, and you may let RAS 
and CAS rise. The output data be
comes invalid when CAS rises. Nter 
RAS rises, the 4116 must be left alone 

for two more clock periods. The 
whole cycle takes 375 ns. You may 
stretch any of the clock periods out to 
5 microseconds (p.s) or so, but each 
row must be refreshed every 2 ms. 
Figure 2b shows a cycle in time, 
drawn to scale. 

· 

The 4116s require little DC (the 
whole card takes half an amp at 
+ 12 V, running full tilt with a 
4-MHz Z80), but they "drink" RF 
energy. The supply current is drawn 
in a burst after each strobe edge (when 
RAS or CAS changes) . Capacitors 
must be mounted near each memory 
device for quick action. The + 12-V 
supply operates the circuitry of the 
4116 and must be less than 10 percent 
noise. The - 5-V supply keeps inter
nal diodes cut off. A word of warn
ing: it must be more reliable than the 
other supplies. The presence of a + 12 
voltage without a - 5  voltage will 
damage the memory with the very 
next strobe. The + 5-V supply is used 
only by the memory to generate a 
logic 1 and thus makes far less noise. 

. All the signal inputs of a single 
4116 may be driven by LS (low
power Schottky) TTL levels . Unfortu-



• 
• 

. !349 
$529 WITH SUPERCALC 

512 KWITH AN RS-232C 
INTERFACE 

• • • • • •  �579 

Circle 1 5  on Inquiry card. 

$749 WITH SUPERCALC 

Both of these fully-populated memory 
boards include parity checking and 
a standard RS-232C interface . They 
are compatible with all IBM software . 

You can expect these boards to 
meet the highest standards of 
design and manufacturing quality 
available - at any price. We are 
proud to guarantee them fully for a 
period of two years. 

31 245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 

To order or for 
information call 

ln Ne\Nb'k: 
{212) 509-1923 
In Los Angeles: 
(213) 706-0333 
In Dallas: 
{214)744-4251 
By Modem: 
�213) 991-1604 

We accept VISA and MasterCard on all orders; COD orders, up to $300. 
Shipping charges: $3 for all prepaid orders, actual shipping charges for non·prepaids; $3 for 

COD orders under 2albs. ($6 for over) plus a $4 surcharge; add 1 5% for foreign, FPO and APO 
orders. Calif. add 6% sales tax, LA County add 6'12 % .  
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(2a) 

�--------------------------- t R c
----------------------------------------------� 

---:>k. t+-� -------------------- 1RAS --------------------.� 
R A S  � v �------�------------------------------� 

C A S  

C O L U M N  
ADD R E S S  xxxxxxxxxxxxxxxxxxz 

W R I TE xxxxxxxxx M U ST NOT CHANGE XXXXXXXXXXXX> 
D XXX><><>< XXX DATA TO RAM xxxxxxxxxxxxxxxxxxxx 
Q ----------------------------------------------�<��� FROM >�----------------------

I MAGI NA R Y  
R A M  CLOCKS 

(2b) 

</> 1 </> 5 

1+----------------- M 0 R E THAN 20 0 n s ----------- �----------- 120  n s -------------+ 

RAS 

C A S  

ADD RESS 
17  L I NES ) >< ROW XXX){ C O L U M N  >ZXXXXXXXXXXXXXXXXXXX> I I 

W R I T E  XXXXXXY 
Q 

R><l xxxxxxxxx 
---+ f.- O I 50 ns 

VAL I D  
DATA O U T  

(+--------- 200 ns A C C E S S  T I M E -------� 

Figures 2a and 2b: Timing relationships of the 4116-type dynamic memory. Figure 2a shows how the cycle time of the memory can 
be considered as five imaginary periods. In this figure, tRAs is the advertised access time. Figure 2b is a read cycle drawn to scale. 
Valid data may terminate from 0 ns to 50 ns after the trailing edge of WRITE. 

nately, when you tie 32 MOS inputs 
together in a grid, it works like a long 
piece of cable. When a fast pulse like 
RAS or CAS hits the open end of a 

cable, it bounces back, upside down. 
Since a - 3-V pulse may destroy the 
data in a 4116 and the bouncing 
reflections wreck the timing, any line 
to eight or more MOS inputs must be 
terminated to absorb falling edges . 
Clamping diodes and pullup resistors 
are used. Series resistors at the source 
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work by slowing the fall time of the 
pulses. For more about transmission
line effects, see the references. 

Now you see how these popular de
vices got their reputation for interface 
complexity: they deserve it! 

Support Circuitry 
Now that the 4116s and the bus are 

less mysterious, you can follow the 
block diagram (figure 3) and the sche
matic diagram (figure 4) to under-

stand how the board works. The 
functions of the support devices are 
given in table 3 .  

The power supplies that regulate 
the voltages applied to the TTL and 
the memories deserve special atten
tion. Diodes ensure that the last sup
ply to quit after power is removed 
will be - 5 V. They also protect the 
memories if the - 16-V supply fails. 
Three separate grids of heavy wire 
(one for each supply) and thirty-two 
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SAVE MONEY! 

Save valuable time! 
5 to 5 0  times faster 

performance than floppy disks 
and Winchester drives 

PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail
able are interfaces for IBM, S I OO, TRS80, Apple, SS50, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 

Basic Price for 256KB unit [Includes Interface and software] 
Increase your $ 1 095 plus tax (where applicable) and shipping [•:g1[ � �SA [ 
computer's productivity • 

Visa and Master card accepted. -

The INTERSTELLAR DRIV� is
_
a high performance PION INC. Tel.{6 1 7)923-8009 data storage subsystem with mdependent power I 

supply, battery backup, and error detection. It has 1 0 1  R Walnut St., Watertown, MA 02 1 72 
2 5 6KB to I Megabyte of solid state memory integrated TRSSO trademark of randy corp. Apple trademark of Apple Computers 

to perform with your operating system. Interstellar Drive trademark of PION. Inc. 
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Figure 3: A block diagram of the 64K-byte dynamic memory board. 

0.1-microfarad (,uF) ceramic capaci
tors prevent the memories from in
jecting more than a volt of.noise onto 
the supplies. Such noise would keep 
the sense amplifiers in the memory 
devices from working reliably . 

Inputs from the bus are translated 
into refresh-cycle requests by the 
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block labeled Bus Logic in figure 3 (see 
figure 4, page 320, for the specific TIL 
involved) and into TALK, the signal 
that enables the output buffer (labeled 
Read Buffer in figure 3, IC24 in figure 
4, page 323).  Using the top three ad
dress bits, IC33 (see figure 4, page 
321), a multiplexer selects one of the 

eight jumpers at ]1 to see if the 8K-byte 
block addressed is enabled and gener
ates the signal MADDR. For IEEE-696 
versions of the board, status of the bus 
is latched (see figure 4, page 320) to 
ward off extra cycles and MWRT is 
filtered to reject noise. The resulting 
status signals (Z80MEMR and 



Now our $29.95 complete Pascal for CP/M is an even better bargain .. .  
WHAT T H E Y  SAID ABOUT 
JRT PASCAL 2.0: 

CREATIVE COMPUTING, Nov. '82 " . . .  While 
'there is no such thing as a free lunch, '  
JRT Pascal at $29.95 (which includes 
postage) certainly allows the user to 
experience champagne and caviar 
at cafeteria prices . . .  " 

INTERFACE AGE, Oct. '82 " . . .  JRT Pascal is 
following the example set by Software 
Too/works (Sherman Oaks, CA) of 
offering quality software at extremely 
low price . . .  " 

INFOWORLD, Aug. 16, '82 The magazine's 
'Software Report Card' rated JRT's 

NEW Fu l l  support . 
for indexed fi les 

NEW CRT screen 
formatting and 
full cursor conttol 

NEW · Faci l ities for 
formatting printed 
reports ' · 

Graphing 
procedures 

NEW 
File variables 

· and GET/PUT 

NEW 
Dyna mic arrays 

Random files 
to 8 megabytes 
with variable 
length records 

64K dynamic strings 

Activity analyzer 
prints progra m  use 
histogram 

documentation 'good' and performance, 
ease of use and error handling 
'excellent'- the highest rating. 

AND NOW: JRT PASCAL 3.0-

with all the features that earned 2.0 so 
much praise-PLUS the many new features 
shown here. The price?-still just $29.95! 
This astonishing price includes the complete 
JRT Pascal system on diskettes and the. 
new expanded user manual. Not a subset, 
it's a complete Pascal for CP/M.* 

Faster and more reliable than ever, 
for beginner or expert, engineer or busi
nessman, JRT Pascal 3.0 provides a set 
of features unequaled by any other Pascal . . .  
or any other language. 

OUR NO-RISK OFFE R :  

When you receive J RT Pascal 3.0, look 
it over, check it out, compare it with similar 
systems costing ten times as much. If you're 
not completely satisfied, return it-with the 
sealed diskettes unopened-within 30 days, 
and your money will be refunded in full . 
That's right: satisfaction guaranteed or your 
money back! 

A J RT bonus: if you want to copy the 
diskettes or manual-so long as it's not for 
resale-that's o.k. with us. Pass it on to your 
friends. But don't delay. Send the coupon or 
phone today and start enjoying the Pascal 
advantage; at $29.95, there's no reason 
to wait! 

Separate compilation 
of auto-loading 
external procedures 

Extended CASE statement 

Fast one-step compiler; 
no l ink needed 

NEW 
Handy JRT Pascal . 
reference card . 

NEW 175-page· user manual 
w1th protective 3-ring binder 
and 5-1/4" or 8" diskettes 

Efficient compiler needs 
only 85K diskette space 

Statistic ·procedures 

14 digit BCD 
FLOATING POINT 
arittlmetic r 

No l imits on procedure 
size, nesting or recursion 

NEW SEARCH procedure 
for fast table look·up True dynamic 

storage More than 200 

Advanced 
verbal error messages 

assembly interface Maximum program size : 
more than 200,000 l ines 

Send 
to JRT SYSTEMS 

550 Irving Street/A11 
San Francisco, CA 94122 

or 
phone 415/566-5100 

Here's my $29.95; please send me JRT Pascal. I understand that if I'm 
not completely satisfied, I can return it within 30 days-with the sealed 
diskettes unopened-for a full refund. (Allow 2-3 weeks for shipping.) 
I need the.5-1/4" diskettes for D Apple CP/M; D Heath, Hard Sector; 

• D Heath, Soft Sector; D Northstar; D Osborne; D Superbrain; : D Televideo; D Xerox 820.. I need D 8" SSSD d iskettes. 

Name--------------------------------------� 

Address---------------------------------------

City ------------------ State _____ Zip __________ _ 

D Check D C.O. D. D MasterCard D VISA 
(CA residents add sales tax. Add $6 for shipping outside North America.) 

Card # ------------------------- Exp. _____ _ 

Signature-----------------------------------
·cP/M is a Digital Research TM . A 56K CP/M system is required. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
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Figure 4: A schematic diagram of the 64K-byte dynamic memory board (continued on page 322) . 
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Figure 4 (continued from page 321): A schematic diagram of the 64K-byte dynamic memory board. 
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Uni t  

1 
2 
3 
4 
6 
9 

1 0  
1 1  
1 2  
1 3  
1 5  
1 7  
1 8  
1 9  
20 
2 1  
24 
25 
26 
27 
28 
29 
33 
36 

Type 

74S 1 0  
74 LSOO 
74S74 
74S1 75 
74LS393 
74SOO 
74S74 
74LS393 
74SOO 
74 LS74 
74S04 
74LS374 
74LS374 
74 LS373 
74LS 1 39 
74S65 
74 LS373 
74LS374 
74 LS240 
74LS74 
74 LS74 
74 LS02 
74LS 1 5 1  
74LS30 
4 1 1 6  
7805 
781 2  
7905 

F u nct ion 

CAS gate, TALK gate 
RAS enable 
CK5, MEM/RFSH arbitration and status flag 
Cycle generator 
Refresh t imer 
RAS gates 
Memory request, write status flags 
Refresh row counter 
"Glue" 
Write, refresh request flags 
Clock 
Column address buffer register 
Row address buffer register 
Refresh address buffer register 
Bank, cycle interval decoder 
WAIT 
Read data buffer register 
Write data buffer register 
Line receiver, inverters 
Bank select buffer register 
Status latch (8080, IEEE only) 
Status gate (8080, IEEE only) 
Memory address decoder 
Clamping diodes 
Dynamic memories 
Logic supply 
RAM power supply 
RAM substrate bias supply 

Table 3 :  Functions of the various integrated circuits used on the memory board. 
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ZBOMWRT) are used to trigger the 
three request flags MCYRQ, MWRT 
B, and '"RFRQ. TALK comes true 
when PHANTOM is false, MADDR 
is true, and ZBOMEMR is true. TALK 
turns on the output bus driver. 

Each of the three request flags in
dicates that some memory cycle is 
pending, and each is cleared when its 
cycle is accomplished. MCYRQ 
demands a memory-access cycle, 
either read or write . MCYRQ triggers 
all the incoming-address buffers {la
beled Column Buffer and Row Buffer 
in figure 3; IC17 and IC18 in figure 4, 
page 322; and IC27 in figure 4, page 
321) so that the bus need not remain 
stable until the end of an access cycle. 
MWRT B means the pending memory 
cycle is a write. It triggers the input
data buffer (labeled Write Buffer in 
figure 3, IC25 in figure 4, page 323) for 
the same reason. RFRQ means it's 
time to refresh a row in every memory 
on the board. RFRQ may be due to 
an op-code fetch or the 9-p.s timer 
running out. (A careful examination 
of the timing of a 4-MHz 280 PUSH 
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Figures Sa and Sb: Timing of signals generated on the board, as they relate to the imaginary five-period cycle. In figure 5a, the cycle 
begins on the leading edge of the 14. 5-MHz clock while either MCYRQ (the cycle request signal) or RFRQ (the refresh request 
signal) are true. The fifth imaginary period is a forced idle period. Figure 5b shows an idealized read cycle. 

instruction will reveal why you must 
latch incoming address and data; in 
the worst case, the column address 
disappears from the bus just before 
the memories are finished sampling 
it . )  

The 9-p,s timer (IC6 in figure 4, page 
320) starts running when a refresh 
cycle happens. After 9 p,s without 
another RFRQ, it asserts TIMEOUT 
and sets an RFRQ itself. If there are 
op-code fetches more often than that, 
TIMEOUT stays inactive. In case a 

fast DMA transfer should "lock out" 
refreshes for a while, a 9-p,s interval 
gives nearly twice as many refreshes as 
the memories require. It also lets you 
use a clock as slow as 8 MHz on this 
board without changing the circuit. 

The cycle generator (IC4 of figure 4, 
page 321) is a shift register that fills 
with 1s as each cycle progresses (a 
"half-Johnson counter") .  Figures Sa 
and b show the cycle generator's tim
ing relationships. On every 14.5-MHz 
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clock pulse, it samples ANY REQ and 
stores a 1 immediately if there's a re
quest. On the fifth clock pulse, IC4 is 
reset by the 1 as it is shifted to CKS, 
and the generator is ready to cycle 
again. The connection from CK1 to 
the input of the cycle generator via IC1 
ensures that no cycle can be aborted 
once it starts. CKS stretches the last 
phase of the cycle a little and gives a 
rest of at least one clock period be
tween cycles (see figures Sa and b) .  

When CK1 rises, the cycle in pro
gress may be either memory access or 
refresh. If the cycle is refresh, RFSH 
(pin 6 of IC3, figure 4, page 321) is 
true, and there will be no CAS. 
All four RAS lines (figure 4, page 
323) will be active. RFSH is shown in 
photo 2. Thus, memory accesses have 
priority if a refresh request and a 
memory access occur simultaneously . 

On the next phase (CK2 rises), the 
write-status flag WR (see IC10 of 
figure 4, page 321) is triggered, and it 

tells the memories whether to read or 
write. The memories ignore this signal 
during refreshes because they can't 
write without CAS. 

ICll (figure 4, page 322) counts the 
rows being refreshed after each 
refresh cycle . There are three address 
buffer registers: row (IC18), column 
(IC17), and refresh row (IC19) .  IC19 
is used only for its three-state out
puts, but it simplifies the wiring by 
matching the output pins of the other 
registers . The decoder (IC20) selects 
the address the memories will need 
next, and its propagation delay (and 
that of the registers) guarantees the 
hold time of the row address ( i .e . ,  the 
row address will not begin to change 
until 25 ns after RAS has fallen). I 
designed the path to allow for eight 
address bits to encourage users to 
switch to the denser 4164 memories 
later. The lines that end in stars on 
the schematic are left dangling, for 
now, but you should mount all the 
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resistors anyway. 
Because the bus won't wait once it 

begins a write, data is latched into the 
board. A refresh might be in progress 
when the write begins, and the data 
would be gone by the time the memo
ries were ready for it if you did not in
clude the latch (IC25 in figure 4, page 
323) .  IC25 also isolates the bus from 
the long, reflection-prone lines to the 
memories. One commercial board 
I've seen omits the input buffer, 
hooking the memory inputs to the 
bus with 18 inches of printed-circuit 
board trace. 

Data is latched coming out of the 
memories, too. The transparent latch, 
IC24, puts the data on the bus as soon 
as it's ready and holds it there until 
TALK goes away. This action makes 

it possible to read the board with very 
flexible timing, including push-button 

front panels, long waits, or very slow 
bus controllers . 

The address strobes, RASO through 
RAS3 and CAS (see photo 3), are 
each gated by phases of the crystal
controlled clock. RAS is used in 
decoding the bank address, but all 
four banks receive RAS simulta
neously during refresh. CAS isn't 
decoded because it appears only dur
ing a memory cycle. The LSITL gate 
at the far end of each strobe line is 
used only for its input diodes, to limit 
the reflected pulses to a safe level. 

The clock (most of IC15, figure 4, 
page 320) is a ring oscillator. With no 
crystal installed, a pulse chases itself 
around the ring at about 22 MHz. 
The crystal limits the frequency to 
14. 5  MHz, and the free speed of the 
ring limits the crystal (or it would try 
to run at 29 MHz) .  The ring has no 

C O L U M N  XX 
�\\ DATA 

stable logic state, so the oscillator 
always starts. This circuit gave me 
more trouble than anything else on 
the board but less trouble than the 
other two oscillators I tried first (two 
inverters and an Intel 8224) . Do not 
substitute smaller capacitors, or 
you'll get 29 MHz, and your memory 
probably won't work. The 1K-byte 
pullup resistor and the fourth inverter 
improve the waveform at its rising 
edge, so that IC3 and IC4 (figure 4, 
page 321) are triggered simultaneous
ly, as they must be. 

The wait gate, IC21, decodes the 
various conditions that mean the pro
cessor is outrunning the memory. It 
makes the processor wait if: 

1. an op code isn't ready; or 
2. an ordinary read isn't almost ready 

(look very carefully at the refer-
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Photo 2: A demonstration of the refresh timer while the bus is idle. With pRDY 
grounded, address line 0 is shown alternating as the refresh address is incremented. 

. I •c '· 
oa L k l  
TV I INC 

Photo 3
.
: The multiplexed address strobes. With the memory card's clock set at 4 MHz 

and the processor running at 2 MHz, RAS and CAS are clear and well defined (the 
oscilloscope is being triggered by the rising edge of CK1) . 

ences and notice that both versions 
of the memory board sample 
pRDY earlier during an ordinary 
read than during an op-code 
fetch); or 

3. a write is still under way, and the 
bus begins a read; or 

4. the timer runs out, and the pro
cessor is looking our way. 

328 March 1983 © BYTE Publications Inc 

Number 4 isn't that important, but it 
limits the occurrence of the others. 
The interaction between processor 
and cycle generator is probabilistic 
and hard to observe. I'd rather make 
an extra wait than skip a cycle. If you 
use Schottky devices everywhere I 
have specified, you'll very seldom get 
wait states at 4 MHz. 

Next Month 
Once the general operation of the 

board is understood, all that remains 
is to order the parts and proceed with 
construction. Of course, the cost ad
vantage of this build-it-yourself proj
ect may be completely negated if 
proper construction techniques are 
not followed. In the conclusion of this 
article next month, I will detail the 
proper building procedures and at
tempt to smooth out some of the 
rough spots that experimenters may 
run into . Remember, if you build the 
circuit carefully, you will have a de
pendable memory board that will 
serve you for years. If you rush, or 
buy "untested" parts, you may end 
up with an expensive puzzle, or even 
fireworks . • 
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A Peek into the IBM PC 
Expanding the Printer Character Set 

An assembly-language program enables an Epson printer to 
display all 256 characters used by the IBM Personal Computer. 

The IBM Personal Computer is a 
top-notch product that has attracted 
a great deal of enthusiastic support, 
as evidenced by the large number of 
hardware and software products that 
have been developed for it. The basic 
system already seems to have set the 
standard by which all new personal 
and small-business machines are be
ing compared. 

But while the Personal Computer 
was being designed, IBM was faced 
with numerous hardware and soft
ware trade-offs . IBM wanted to get 
the system on the market as quickly 
as possible, and some desirable fea
tures were omitted in order to speed 
up the development cycle. Thankful
ly, IBM put a great deal of emphasis 
on making the computer as flexible as 
possible and then published all the 
technical reference material about the 
computer that anyone could desire. 

The documentation and flexibility 
allow the system to be easily adapted 

About the Author 
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degree in computer science at Purdue Universi
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working at DEC. He is presently at work on a 
series of articles about the IBM PC. 

Tim Field 
95 South El Monte 

Los Altos, CA 94022 

to many different uses. Also, many of 
the faults found by critics of the sys
tem can be easily fixed . It is one of 
these faults that I set out to correct. 

One of the trade-offs that IBM 
made in speeding the Personal Com
puter to the marketplace was in 
deciding not to manufacture its own 
printer, Instead, IBM made an ar
rangement with Epson to use the 
MX-80 dot-matrix printer and slap on 
the IBM logo. By doing this, IBM 
saved a great deal of effort and began 
with a proven product. 

The Epson MX-80 is a high-quality, 
inexpensive, dot-matrix printer with 
a plethora of features. The one fea
ture that it does not have, however, is 
the capability to print the full IBM 
character set. Both the monochrome 
and color graphics-display options 
for the IBM PC provide the user with 
256 characters to display. Within that 
set are many characters that are not 
normally available and that are useful 
for authors, mathematicians, scien
tists, and so on. But the Epson (IBM) 
printer can provide a hard-copy out
put of only 96 of these 256 characters. 

In this article, I present a program 
called PR-256 that will correct this 
deficiency. This program requires an 

Epson MX-100 printer, or an Epson 
MX-80 with the Graftrax graphics op
tion, to run properly. The IBM 
printer, because it is almost identical 
to the MX-80, can also be equipped 
with the Graftrax chip. Given one of 
these printers and PR-256, all 256 
characters of the IBM PC are avail
able to be printed out (see listing 1).  

Unfortunately, Epson's new Graf
trax-Plus graphics chip, which allows 
some additional capabilities including 
italic typefonts, is not compatible 
with PR-256 as it is now written. A 
revised version of PR-256, however, 
that will be compatible with this new 
chip should be available by the time 
this article appears in print. This new 
program will work with printers hav
ing either graphics chip. The present 
program listed in this article, 
however, will work only with the 
older Graftrax chip. 

Overview of PR-256 
PR-256 is designed to operate as if 

the user had installed extra hardware 
in the printer. But no additional hard
ware other than the Graftrax graphics 
capability is necessary ! Once the user 
has set up the program as described in 
this article, PR-256 will automatically 
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Listing 1: A printout of the full IBM Personal Computer character set as produced by 
the program PR-256. 

ASC I I  CHARACTER ASC I I  CHARACTER ASC I I  CHARACTER ASCI I CHARACTER VALUE VALUE VALUE VALUE 
0 
1 
2 
3 
4 
5 
b 
7 
8 
9 
1 0  
1 1  
1 2  
1 3  
1 4  
15 
l b  
1 7  
1 8  
1 9  
20 
2 1  
22 
23 
24 
25 
2b 
27 
28 
29 
30 
3 1  
3 2  
3 3  
34 
35 
3b 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
4b 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
5b 
57 
58 
59 
bO 
b l  
62 
b3 

@ 
e • 
• 
+ 
t . 
g 
0 
I d 
I 
, 
/l 
* 
• 
� 
I " 
'II 
§ 
. 
! ! 
j 

.. 

ll 
$ 
X 
II< 
( 
) 
* 
+ 

I 
0 
1 
2 
3 
4 
5 
b 
7 
8 
9 
' < 
> 
? 

b4 
b5 
bb 
b7 
bB 
b9 
70 
7 1  
72 
73 
74 
75 
7b 
77 
78 
79 
80 
8 1  
82 
83 
84 
85 
Bb 
87 
88 
89 
90 
9 1  
92 
93 
94 
95 
9b 
97 
98 
99 
100 
1 0 1  
102 
103 
1 04 
105 
l Ob 
107 
1 08 
1 09 
1 1 0 
1 1 1  
1 1 2 
1 1 3 
1 1 4  
1 1 5 
1 1 b  
1 1 7 
1 1 8 
1 1 9 
120 
1 2 1  
1 22 
1 23 
1 24 
1 25 
1 26 
1 27 

:;) 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
v 
w 
X 
y 
z 
[ 
\ 
] 

a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 
0 
p 
q 
.
s 
t 
u 
v 
w 
>: 
y 
z 
{ 

1 28 
1 29 
1 30 
1 3 1  
1 32 
1 33 
1 34 
1 35 
1 3b 
1 37 
1 38 
1 39 
1 40 
1 4 1  
1 4 2  
1 43 
1 4 4  
1 45 
1 4b 
147 
1 48 
1 49 
150 
1 5 1  
1 52 
1 53 
1 54 
1 55 
1 5b 
1 57 
158 
159 
1b0 
l b l  
1 b2 
lb3 
l b4 
1 b5 
l bb 
1 67 
l bB 
1 b9 
1 70 
1 7 1  
1 72 
1 73 
1 74 
1 75 
17b 
1 77 
1 78 
1 79 
1 80 
1 8 1  
1 82 
1 83 
184 
185 
18b 
187 
188 
1 89 
190 
1 9 1  

load into the IBM system whenever 
power is turned on and will reside in 
memory until power is turned off. 

Whenever a user program sends 
any characters to the Epson to be 
printed, PR-256 will wake up and 
cause the appropriate characters to be 
printed out. Whether you are running 
a BASIC program, a Pascal program, 
an assembly-language program, or 
even executing a Print Screen func
tion, PR-256 will automatically step 
in and cause the proper characters to 
be printed. PR-256 operates with a 
minimum of user intervention. Gen
erally, once it has been set up as 
described below, the user need not 
even know that it is there. 

PR-256 is an assembly-language 
program requiring the IBM Macro 
Assembler to assemble and link. It re-
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quires just over 2K bytes of RAM 
(random-access read/write memory) .  
It  will load up in the lowest available 
area of memory automatically and 
will not affect DOS (disk operating 
system) operation. If your IBM has 
64K bytes or less of RAM, PR-256 
will take away from the amount of 
memory available to BASIC. But if 
you have more than 64K bytes, you 
will rarely (if ever) miss the memory 
occupied by PR-256. In that case, 
PR-256 will probably be stored out
side of the 64K bytes that are used for 
BASIC. 

For the remainder of this article I 
will be talking about PR-256 in detail. 
In order to understand how the pro
gram works within the IBM system, I 
must first discuss three different areas 
relating to the program interface. The 

first topic is the interrupt structure of 
the 8088 microprocessor and how the 
IBM BIOS (basic input/output sys
tem) software uses this structure. Sec
ond, we will look at interfacing with 
DOS to set up PR-256. Finally, we 
will deal with the MX-100. (I will use 
the term MX-100 throughout the arti
cle to signify both the Epson MX-100 
and either the IBM printer or the 
MX-80 with the graphics option . )  

After covering these peripheral 
topics (no pun inte�ded), I shall delve 
into the inner workings of PR-256. 

8088 Interrupt Structure 
The interrupt structure of the 8088 

microprocessor is really the tie that 
binds the IBM system together. It is 
analogous to the human spinal col
umn in its function. Essentially, the 
system of hardware and software 
interrupts provides the mechanisms 
that are necessary to coordinate the 
various operations of the computer. 

An interrupt is an input into the 
processor that causes the current se
quence of operations to be momen
tarily broken and some special action 
to be taken. Generally, these have 
been hardware mechanisms that 
simply allow the execution flow of a 
processor to be temporarily "inter
rupted" so that some pressing matter 
can be attended to by the processor. 
Interrupts for microprocessors have 
been used primarily by hardware 
designers. An interrupt was signaled 
by "pulling" a pin on the micropro
cessor chip low (or high). This al
lowed various off-chip functions to 
be monitored and controlled by the 
processor. 

Intel designed into the 8088 a very 
flexible interrupt structure that the 
IBM computer puts to good use. Intel 
gave us 256 interrupts with which to 
work. And these are accessible 
through both hardware and software. 
Intel set aside some 32 of the 256 
interrupts for predefined use (e.g. ,  
"Divide by Zero," "Nonmaskable 
Interrupt," etc . ) .  But the remaining 
224 interrupts are available to the 
system designer for software use. 

To invoke these software inter
rupts, the 8088 has a special INT in
struction in its  repertoire.  In 
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assembly-level code, this instruction 
is followed by a 1-byte interrupt 
value . The value of that byte deter
mines which of 256 interrupts the 
processor should invoke. 

In order for these interrupts to be 
used or serviced, the user must pro
vide an interrupt-service routine for 
each of the possible interrupts that 
may occur. When the 8088 processes 
an INT call, its hardware looks at the 
second byte (with the interrupt value 
in it) and determines where the ap
propriate interrupt-handling routine 
is to be found. To accomplish this, In
tel has reserved the memory locations 
from 0 to 1023 for interrupt use. This 
area of memory is called the interrupt 

vector table. 
These 1024 bytes of memory are 

partitioned off into 4 bytes per inter
rupt type (i .e . ,  256 interrupt types X 
4 = 1024 bytes) . The 8088 hardware 
takes the interrupt value, multiplies it 
by 4, and accesses the 4-byte area 
reserved for this interrupt. In these 4 
bytes, the 8088 expects to find the ad
dress of the appropriate interrupt
service routine. 

The address is stored in these 4 
bytes in standard 8088 format .  That 
is, the first 2 bytes of the 4-byte sec
tion must contain the program
counter address (IP register) for the 
interrupt-service routine, and the sec
ond 2 bytes must hold the new Code 
Segment register (CS register) ad
dress. From these two values, the 
20-bit service-routine address is deter
mined and processor execution con
tinues at that location. 

All this work is done automatically 
by the 8088 hardware . Therefore, if 
you have previously set up the table 
of interrupt vectors (the 0 to 1023 
bytes containing the service-routine 
addresses) and you execute an INT in
struction, the next instruction that 
will occur is at the start of the service 
routine. This call is very similar to a 
normal subroutine call in that the CS 
and IP registers are saved on the sys
tem stack at the time of the INT call . 
In addition, for interrupts, the Flag 
register is also saved on the stack. 
After the interrupt routine has ex
ecuted, an IRET (Interrupt Return) 
command restores the proper IP, CS, 
and Flag registers, and returns control 
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to the instruction following the INT 
call. 

At this point you are probably say
ing, "So what! What do I care about 
all of this?" The vital point is that the 
designers of the IBM system made ex
tensive use of this setup. Virtually all 
interaction between processes in the 
IBM are performed via interrupt 
calls. 

When BASIC executes a FILES in
struction to get a listing of the system 
disk, it sets up certain parameters in 
the 8088 internal registers and issues 
an appropriate interrupt to perform 
the requested function. Likewise, 
when DOS is requested to list the 
directory of a disk, it executes the 
same interrupt request as BASIC did. 
In either case, when the interrupt 
returns, the directory of the disk has 
been read and printed to the screen. 

IBM provides the assembly-lan
guage programmer many utilities 
through the use of the interrupt struc
ture. In its Technical Reference 
Manual, IBM states that "access to 
the BIOS function is through the 8088 
software interrupts . Each BIOS entry 
point is available through its own 
interrupt, which can be found in the 
(supplied) interrupt vector listing ."  

The BIOS routines are basically a 
group of utilities available to the user. 
Through BIOS, you can perform 
disk, cassette, video, keyboard, 
printer, and communications I/0 
operations in a standardized manner. 
Other system services available in
clude time-of-day and memory-size 
determination. IBM states, "the goal 
is to provide an operational interface 
to the system and relieve the pro
grammer from concern over hard
ware device characteristics ."  

The extensive use of the interrupt 
structure gives us users of the IBM 
system another big benefit in addition 
to easy access to various utilities. 
Whereas the actual BIOS code resides 
in ROM (read-only memory) ,  the 
interrupt vector table (remember, the 
memory locations 0 to 1023 reserved 
for interrupt addresses) is in RAM. 
These addresses are initialized by the 
IBM bootstrap routine on each sys
tem reset or power-on. This means 
that the user can change the interrupt
service addresses stored in this table 

after the system initialization process 
has finished. 

How can we put this knowledge to 
good use? Well, there are many pos
sibilities. For example, suppose that 
we want to read and store data to a 
cassette using a different format than 
that defined by IBM. (Perhaps we 
would like to be able to read a format 
used by some other system. )  

The format is determined in soft
ware, and because all processes that 
access the cassette will use the 
CASSETTE_IO routine supplied in 
the BIOS, we simply need to overlay 
or replace IBM's routine with one of 
our own. As we have just seen, re
placing the address in the interrupt 
vector table of a BIOS routine with 
the address of our own routine is ef
fectively the same as replacing the 
whole routine with our own. 

In order to accomplish this, we 
must do several things . First, we must 
determine the input and output 
parameters specified in IBM's BIOS 
cassette routine. In its Technical 
Reference Manual, IBM provides a 
complete listing (with excellent com
ments) of the 8K-byte BIOS. 

Looking over the BIOS listing for 
the CASSETTE_IO routine, we can 
set up the appropriate interface with 
all calling routines. We can then 
rewrite the BIOS routine, making 
sure that all parameter inputs and 
outputs are the same as for the IBM 
version. We can then load our routine 
into RAM, change the interrupt
vector-table entry for the cassette 
routine so that it addresses our 
routine, and tell DOS to keep our 
program in RAM. From then on, as 
long as the system is not reset, any 
call from BASIC to save data or pro
grams to cassette, or read from 
cassette, goes through our routine 
rather than IBM's. We have managed 
to replace the ROM version with our 
own. 

The preceding example is exactly 
the method used by PR-256 to expand 
the character set on the MX-100 to the 
full 256 characters defined by the IBM 
computer. Whenever the IBM is 
powered on or reset, the program is 
automatically loaded into RAM and 
the BIOS PRINTER._jO routine is 
virtually overlaid by changing the 

Text continued on page 338 
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interrupt-vector-table address to ad
dress the new program. Because all 
output to the printer will probably be 
r o u t e d  t h r o ugh t h e  B I O S  
PRINTER_IO routine, the new pro
gram has full control over each char
acter that is sent to be printed. 

DOS Notes 
In this section, I will discuss some 

basic principles of DOS that we will 
need to use in order for PR-256 to 
work correctly . DOS, the disk 
operating system for the IBM com
puter, is a collection of programs that 
interface the user to the system. For 
an in-depth discussion of DOS, IBM's 
DOS Manual provides all the neces
sary details, especially in the appen
dixes. 

PR-256 must handle three inter
faces to DOS. First, we would like 
DOS to automatically load the print 
program when the system is initially 
turned on or reset. Second, we need 
DOS to give the initialization code of 
PR-256 control to set up the printing 
program for execution. Third, during 

the initialization of PR-256, we need 
to tell DOS that the area in memory 
that the program occupies should not 
be overlaid during system operation. 
In order to understand how this is all 
accomplished, a short discussion of 
the inner workings of DOS is in 
order. , 

Let's begin by looking at an over
view of what DOS must do when the 
system is initially powered on (or 
reset) . DOS begins by executing a 
series of initialization routines that 
check the equipment status of the sys
tem (i .e . ,  how much memory is in
stalled, how many drives, what type 
of monitor, etc . ) .  This check is fol
lowed by an initialization of any at
tached devices, setting up the inter
rupt vector table, and an assortment 
of other jobs that are necessary to get 
the system ready for operation. 

After the initialization phase is 
completed, DOS loads a file from the 
system disk called COMMAND. 
COM. (A system disk is the one that 
has the proper files on it to permit 
you to load and start up DOS . )  If you 

look at any of your system disks, you 
will find a file by that name. It is the 
code in this file that acts as a com
mand processor. Essentially, all com
munication with DOS will be handled 
by COMMAND. 

When COMMAND is executed, i t  
does various and assorted tasks 
before issuing the first user prompt. 
One of these first tasks is to check for 
a file called AUTOEXEC.BAT on the 
system disk. This is a special file. The 
extension " .BAT" indicates that the 
file is a batch file, which means that 
its contents are read and executed as 
if a user were typing at a keyboard. 
Thus, if you include a line that says 
DIR in a batch file, a directory of the 
currently selected disk will be 
displayed on the screen just as if you 
had typed in the DIR command at the 
keyboard. 

The "AUTOEXEC" portion of the 
name indicates that this is a file that is 
to be automatically executed when
ever the system is started. With this 
facility, the user can cause programs 
or DOS commands to be executed im-
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mediately every time the syste� is 
started. If the file is not present, 
COMMAND continues on. If the file 
exists, however, COMMAND loads 
and processes the file as a normal 
batch file. The AUTOEXEC file is set 
up by the user. We will use this 
feature to load and initialize PR-256 
every time the system is started. 

After COMMAND finishes its ini
tial tasks, it prompts the user with the 
familiar A >  and then looks to the 
keyboard for user input. 

Let us take a closer look at how we 
can use AUTOEXEC . PR-256 needs 
to be loaded into RAM and then must 
do a little setup before it is ready to 
operate . Because PR-256 exists on the 
disk as an assembled and linked 
machine program, all that is required 
of AUTOEXEC is to request  
"PR-256." COMMAND will see this 
as it processes AUTOEXEC and will 
go to the default drive, where it will 
find the file called PR-256, load it, 
and initiate execution of the file. 

It appears that loading PR-256 and 
initializing it are fairly simple to do 

using DOS. However, we would like 
to return to DOS after PR-256 ini
tialization is finished. To accomplish 
this, we must work through a special 
area of memory called a Program 
Segment Prefix buffer or PSP. The 
PSP is a special data structure that 
COMMAND builds for any process 
before it loads and starts up that pro
cess. This is simply 256 bytes of RAM 
set aside for various communication 
protocols with DOS. For example, if 
you have a program that needs to do 
some disk I/0, portions of the PSP 
are set up to permit DOS to do the ac
tual I/0 transfers. 

We need concern ourselves with 
the PSP for only two things. First, we 
need to realize that it is there. When 
DOS loads in PR-256, it will set up a 
PSP in the lowest available RAM 
space and will then load PR-256 in the 
RAM area immediately following the 
PSP. Thus, our program actually 
grows by 256 bytes in order to make 
room for the PSP. 

The second reason is as follows: 
When DOS loads in a program and 

Matrix Computers MASSA:CHUSET"t:S OREGON 

gives it control to execute, DOS ex
pects to gain control back eventually . 
And it has to have a standard way to 
get this control. DOS expects the user 
program to issue a special interrupt 
call when it is ready for DOS to 
regain control of the system. 

Three different interrupts may be 
used to start up DOS again. An INT 
20H is the normal way to exit from a 
program. An INT 27H is an "End but 
stay resident" command. This is what 
we shall use . It tells DOS that the pro
gram is to remain in the system and 
that DOS should take care not to 
move some other program on top of 
this one . The third interrupt is a 
special INT 21H that we will not be 
concerned with here. 

IBM warns in the DOS Manual 

that "every . program must ensure 
that the CS register contains the seg
ment address of its Program Segment 
Prefix control block prior to issuing 
INT 20H (or INT 27H or INT 21H) . "  
This i s  necessary because DOS saves 
certain state values and other infor
mation in the PSP and, for proper ter-
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mination of the program, must access 
these. 

Now this is a tricky problem. 
When DOS sets up the PSP and loads 
in the program, it sets the CS register 
to the "paragraph" at the start of the 
program, not the start of the PSP. (A 
paragraph in this context refers to the 
16-byte "granularity" or increment 
that the CS register is able to address 
in the 8088.)  When the program 
finishes execution and issues the INT 
27H to return control to DOS, it must 
somehow move the correct value into 
the CS register. 

Thankfully, COMMAND gives us 
an easy way out. When the PSP is ini
tially built, COMMAND places an 
INT 20H instruction into the first 2 
bytes of the PSP .  In order for 
PR-256's initialization routine to 
return control to DOS, the user pro
gram can issue a jump instruction to 
the first byte of the PSP. We can con
struct the jump in such a way that it 
will replace the CS register with the 
proper segment address for the PSP. 
The resulting INT call has the proper 
CS value and DOS comes back 
online. 

The astute reader will have noticed 
that the PSP contains an INT 20H 
command and we need an INT 27H 
executed. We simply alter this in
struction during initialization of 
PR-256 and everything works great .  

PR-256 Initialization 
We have two fundamentally dif

ferent tasks for PR-256 to do. First, it 
must set up the interrupt vector table 
and return to DOS control . This task 
has to be done only once, when the 
program is initially given control by 
COMMAND. This is called the ini
tialization process or phase. The sec
ond task is to intercept all output data 
heading toward the printer and pro
cess it to effectively give the user the 
256-character set desired . This is the 
run-time process. 

We have already discussed how to 
interface with DOS on system reset. I 
will now describe the complete ini
tialization process of PR-256 . If you 
look at the PR-256 listing, you will 
notice that the first code encountered 
is the initialization code. It consists 
simply of a call to an initialization 
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subroutine and a return. It is within 
this subroutine that the initial tasks 
are done. I could have just as easily 
put this code in the main program 
rather than make it a subroutine, but 
let me explain why I did not. 

When PR-256 returns control to 
DOS after initialization via the INT 
27H command, DOS expects the in
ternal register OX to point to the last 
memory address plus one, after 
which it is okay for DOS to overlay. 
Because we execute the initialization 
code only once, we can let DOS over
lay that portion of PR-256 and we 
will miss nothing. Thus, by making 
the initialization code a subroutine, I 
was able to place it after all the run
time code. I could then set the OX to 
point to the last address of run-time 
code on the INT 27H call. The space 
occupied by the init ial ization 
subroutine is  now available to DOS. 
This saves us a little more RAM for 
other uses. 

The initialization routine does 
several things . First, it simply changes 
the INT 20H command in the PSP to 
an INT 27H. Then it replaces the in
terrupt vector address for INT 17H 
with the start of the PR-256 run-time 
code, saves the old vector address 
(for reasons discussed later), and sets 
up a return to DOS to keep the run
time code resident. After DOS re
gains control, PR-256 just lies in hid
ing in the system. It is invoked by any� 
process that wishes to send a char
acter to a printer. 

Printer Notes 
So far I have discussed the 8088 in

terrupt structure and IBM DOS inter
face as far as they affect PR-256.  In 
this section, I will present a quick 
overview of the Epson MX-100 and 
MX-80 (with graphics option) 
printers. Again, all references to the 
MX-100 are also valid for the MX-80 
or IBM printer with the required 
Graftrax graphics option. 

The Epson MX-100 printer is a dot
matrix printer loaded with features. 
In its normal operating mode, the 
MX-100 can print the standard ASCII 
(American National Standard Code 
for Information Interchange) char
acter set. This includes the entire 
uppercase and lowercase alphabet, 

the numerals, and other standard 
characters in the 96-character set .  In 
addition, the MX-100 offers a small 
set of "international" characters. 
These are subdivided into characters 
associated with various countries: 
France, Germany, England, Den
mark, Sweden, Italy, and Spain. A 
total of 3 7  additional unique 
characters are available using these 
different international modes. 

Finally, the MX-100 provides the 
user the capability of a bit-image 
mode. To understand how this 
works, let's look at the Epson print 
head. It consists of nine · "needles" or 
"wires" stacked vertically very close 
together. Each wire can be caused to 
impact with the ribbon by the elec
tronics in the printer. The stack of 
wires moves horizontally to the left 
or right.  By causing specific wires to 
impact with the ribbon as the head 
moves along the width of the paper, 
the printer produces dots that form 
the shape of a character. 

By placing the printer in the bit
image mode, the user can gain direct 
access to the top eight of the nine 
wires. A single byte sent from the 
computer to the MX-100 in bit-image 
mode will cause a single column of 
dot wires to act and the print head to 
move one column to the right. 
Because a byte consists of 8 bits, each 
bit controls one wire. The most sig
nificant bit (bit 7) activates the upper
most wire. Bit 0 activates the lowest 
wire. If a bit is "1," the print wire 
prints a dot. A "0" does not print. 

Sending a stream of bytes in the 
bit-image mode results in a pattern 
being printed across the page . When 
putting the printer in bit-image mode 
(as discussed below), the user must 
supply a count of the number of col
umns to be printed. After that many 
columns are received, the printer 
leaves the bit-image mode and returns 
to whatever mode it was previously 
in. 

How do we change modes in the 
MX-1007 The user sends some non
printing ASCII code or escape se
quence to the printer. The processor 
in the MX-100 interprets it and then 
acts accordingly . An escape sequence 
is a multibyte command string that 
begins with an ESC character 



'LL GETCHA! 
If Esprit I I™ didn't, the Esprit Ill™ wil l .  

( 
:!:j�tJJit 

I �l!f , I 
Hazeltine's Esprit I I'" gave you 
better cost/performance than any 
other budget terminal. Better than 
TVI-910. Better than Viewpoint. 
Better than ADM-3A. It got a 
lot of you. 

Now we're going to get the 
rest of you. 

The new Hazeltine Esprit I l l'" 
emulates TVI-950. The same 
features. The same keyboard 
layout. The same command set. 
Even the same user-PROM 
capability. The only difference is 
price. Esprit I l l  costs $300 less. 

In fact, it costs $100 less than 
TeleVideo's far less capable 
TVI-925. 

So, now there isn't a terminal left 
with more performance for the 
money than a Hazeltine Esprit. 
Which is why you ought to get one. 
Or more. 

Got it? 

Hazeltine Corporation 
Computer Terminal Equipment 
Commack, NY 1 1725 
(516) 462-5598 
or call toll free: 800-645-4508 

Hazeltine 
The new terminal technology. 

ADM TVI Esprit View- Esprit 
Esprit 3A* 910* I I  point* I l l  

"' 
Detached keyboard N o  No No Yes Yes Yes 

Buffered mode Yes No " No Yes No ' Yes 

Tilt screen N o  No No Yes No Yes 

X '"' 
Function keys 14 No 10 �� 14 3 22 

Line graphics N o  �0,;;:' No No N£, Yes 
•' 

Page/line transmit Yes No No Yes No Yes 

Character/line editing Partial No ";' No ; Yes 1,.. No Yes 

Split screen N o  No No No Yes Yes . ' . '"' "'·<·' ' 
Smooth scrolling No No No No No Yes 

Price (in quantity of one) $595 $595 $699 $645 $645 $895 
•Trademarks respect:vely of Lear S:egler, Inc., TeleV:deo Systems, Inc. and Applied D1g1tal Data Systems, Inc. 
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Control  
Code H exadecim a l  Decimal  Function 

N U L  0 0  0 N U LL. Ends tab setting. Fol lows ESC B and 
ESC C. 

BEL 07 7 BELL. Sounds buzzer for about 1 second. 
BS 08 8 Backspace. Cancels a last character input.  
HT 09 9 Horizontal Tabulation. 
LF OA 1 0  Linefeed. 
VT OB 1 1  Vertical Tabulation. 
FF oc 1 2  Form Feed. Advances paper to next Top of 

Form. 
CR OD 1 3  Carriage Return.  
so OE 1 4  Shift Out. Turns on the enlarged-character 

printing mode. 
Sl O F  1 5  Shift l n .  Turns on the condensed-character 

pr inting mode. 
DC1 1 1  1 7  Device Control 1 .  Selects printer. Ready to 

receive data. 
DC2 1 2  1 8  Device Control 2 .  Turns off the condensed-

character pr inting mode. 
DC3 1 3  1 9  Device Control 3 .  Deselects printer. Not 

ready to receive data. 
DC4 1 4  20 Device Control 4 .  Turns off the enlarged-

character printing mode. 
ESC 1 B  27 Escape. ASC I I  code for Escape. Precedes 

numbers and alphabets. 
ESC 0 30 48 Sets a l ine spacing to eight l ines per inch. 
ESC 2 32 50 Sets a l ine spacing to six l ines per inch.  
ESC 8 38 56 Deselects paper end detector. 
ESC 9 39 57 Selects paper end detector. 
ESC A 4 1  65 Sets a line spacing between a range from 

Y,, inch to •y,, inch. 
ESC B 42· 66 Sets VT up to eight positions. 
ESC C 43 67 Sets form length up to 1 27 l ines or 22 

inches. 
ESC D 44 68 Sets HT up to 1 2  positions. 
ESC E 45 69 Turns on the emphasized-character 

printing mode. 
ESC F 46 70 Turns off the emphasized-character 

pr inting mode. 
ESC K 4 B  75 Turns on the normal-density bit-image 

mode. 
ESC L 4C 76 Turns on the dual-density bit-image mode. 
ESC N 4E 78 Sets skip-over perforation. 
ESC O 4 F  79 Releases skip-over perforation. 
ESC Q 5 1  81  Sets a column length. 
ESC R 52 82 Selects an international character set from 

among eight languages. 

Table 1: Control codes for the Epson MX-100 printer (or the Epson MX-80 with 
graphics capability). 

I 

(decimal 27 in ASCII) and is followed 
by a defined sequence of bytes. The 
printer's processor parses in the 
whole sequence of bytes and per
forms a mode change in response . 

For example, to tell the printer to 
turn on normal bit-density mode, the 
user program sends the ASCII char
acter 27 (Escape character) followed 
by a K. The K will not be printed . It 
merely tells the printer that the escape 
sequence is selecting the normal bit
image mode. For a summary of the 
control codes and escape sequences 
used by the MX-100, see table 1 .  

As many different modes are avail
able ( i .e . ,  normal-density bit-image, 
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dual-density bit-image, condensed
c h a r a c t e r ,  enlarged-ch a r a c t e r ,  
normal-character, etc.) ,  many dif
ferent escape sequences will be ac
cepted by the printer. Epson decided 
not to be modular and has designated 
some mode selectors to be set using 
other nonprinting ASCII characters 
rather than have all mode selection be 
done via escape sequences. 

Several standard ASCII printer 
commands are used by the Epson. 
These' include Bell (ASCII 7), Back
space (ASCII 8), Carriage Return 
(ASCII 13), Linefeed (ASCII 10), and 
so on. As I will discuss below, these 
special characters present some big 

problems for PR-256. 
To summarize, the MX-100 simply 

looks to the computer for ASCII se
quences. Most of the bytes that the 
printer receives are associated with 
some character in the ASCII set, 
which is then printed. 

Some ASCII codes and sequences 
of codes are reserved by the MX-100 
to allow the user to change modes of 
the printer. Thus, from BASIC at the 
IBM terminal, the user can send 
(using LPRINT) the proper com
mands to move the printer from 
enlarged-character mode to bit-image 
mode and then to normal print mode. 
This gives the user considerable 
power from software . It is just this 
power that PR-256 uses to enlarge the 
MX-100 character set to the full 256 
characters used by the IBM system. 

How PR-256 Works 
I have now discussed the three ma

j or components that are necessary for 
understanding the PR-256 program. 
These are the 8088 interrupt structure 
(and its ties with the IBM BIOS 
routines), the DOS interfacing re
quired to load and initialize PR-256 at 
system start-up, and the MX-100 
modes of operation. The remainder 
of this article is devoted to using this 
knowledge to see exactly how PR-256 
operates. Numerous subtle touches 
are contained throughout PR-256, 
which I will explain as we proceed. 

First, let's look at how a process 
running on the IBM Personal Com
puter normally prints out text.  Any 
routine that wishes to print out char
acters to a printer attached to the IBM 
PC will use the BIOS PRINTER._IO 
routine. The operation of this routine 
is very straightforward. The calling 
process will make one call to 
PRINTER._IO for each character to 
be printed out. 

The calling process must first move 
the character to be printed into the 
AL internal register of the 8088, clear 
the AH register, and indicate the 
printer number in the OX register. 
(Note: the IBM can be attached to as 
many as three parallel port printers at 
one time, and the user must specify 
which of the three printers the current 
character is to be directed to.)  

After setting these registers up, the 



Expand your possibi lities with 
Concurrent CP/M� 

If you have to wait impatiently for your personal 
computer to finish a job before moving on to another 
task, you need Concurrent CP/M. This new software tech
nology from Digital Research increases the productivity 
of your IBM PC by allowing you to do more with it. 

Using Concurrent CP/M, you can run several 
programs simultaneously, switching instantly from one 
program to another. For the first time you can write a letter 
while you do your financial planning. For the first time 

you can write text while printing other documents. For 
the first time you can edit programs while your program 
compiles. Concurrent CP/M is the best investment 
you can make in microcomputing because it multiplies 
the value of your hardware and lets you use all the CP/M 
compatible programs. And if you're developing software, 
it ensures that you're on the crest of the hottest new 
wave in the business. 

So quadruple the effectiveness of your IBM Per
sonal Computer with Concurrent CP/M. See your local 
microcomputer dealer. 

Circle 1 50 on I nquiry card. 

Now your IBM PC can do 
more tlian one thing at a time. 



process executes an INT 17H inter
rupt request. This causes the BIOS 
print routine (PRINTER__IO) to send 
out the character to the printer. When 
it is done, the BIOS print routine ex
ecutes an IRET instruction to return 
control to the calling process. 

Instead of causing a character to be 
printed out, we . can also use 
PRINTER__IO to initialize any of the 
printers or to check the current status 
of a printer. This is accomplished by 
placing a 1 or 2, respectively, into the 
AH register and executing an INT 
17H call. 

All programs that output data 
through the parallel port . to a printer 
are supposed to use this me.thod. 
IBM's BASIC, DOS, the Print Screen 
function, Micropro's Wordstar, and 
so on, all comply with this standard 
method. Thus, if I wish to r.eplace the 
PRINTER__IO routine with my own, 
I had better be sure that, for any 
given input, PR-256 (the program 
scheduled to replace PRINTER__IO) 
will react in the same manner as 
PRINTER__IO would. 

With this understanding of 
PRINTER__IO, I can outline PR-256 
operation. Whenever a process ex
ecutes an INT 17H instruction, 
PR-256 will receive control of the sys
tem. The input to the routine is iden
tical to the PRINTER__IO routine. If 
PR-256 sees that a character is to be 
printed out, it does some processing 
of the character (which will be 
described in a moment)' and takes an 
appropriate action that results in the 
IBM-defined character being printed 
out on the MX-100. · 

If the input to PR-256 indicates that 
a printer initializa�ion or a status 
check is being requested, the re
quested function is carried out and 
the results returned to the calling pro
cess. That is all there is to PR-256. 
Everything else is . . implementation 
detail. Of course, the implementation 
details are extremely important and 
will be fully explored now. 

Using the PRINTE_R__IO Routine 
One of the tenets of good program

ming practice is th�t a programmer 
should not constantly be reinventing 
the wheel. If other programmers have 
already done the w·ork that you need, 
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.see if you can use their results. In the 
case of PR-256, it made sense to make 
as much use as possible of the 
114-byte PRINTER__IO subroutine 
that IBM supplied in the BIOS . 

After processing a character, 
PR-256 at some point must interact 
with the printer. Most of the time, the 
printer output from PR-256 will be 
the  same as that  from the  
PRINTER__IO routine. PR-256 sim
ply provides some front-end work or 
preprocessing of certain characters. 
Thus, I decided early on that PR-256 
would do whatever processing was 
required for a given character, but 
would use the PRINTER__IO code to 
do the actual data transmission to the 
printers. 

In order to do this, the PR-256 ini
tialization code must save the 4-byte 
address of PRINTER__IO that was 
originally stored in the interrupt vec
tor table. This saved address is later 
used by the main PR-256 process as a 
subroutine address for doing actual 
printer l/0. 

Note that instead of having PR-256 
bother to look up and save the 
PRINTER__IO address every time the 
system was initialized, I could have 
coded the address into the program as 
a constant. This would have saved a 
little code and storage space . How
ever, this would have made PR-256 
more susceptible to failure if IBM 
made future changes in its BIOS chip. 

If IBM updates its BIOS routine in 
some later version of the Personal 
Computer, the base address of 
PRINTER__IO could be changed. 
This would not affect any code using 
PRINTER__IO, because DOS would 
be updated to initialize the interrupt 
vector table to the correct address. 

· But if PR-256 had the original address 
for PRINTER__IO coded in as a con
stant, it would not work on the new 
version. By always getting the ad
. dress from the vector table, PR-256 is 
sure to have the correct address. 

Another item worthy of note is the 
way in which PR-256 calls the 
PRINTER__IO routine. This routine 
was designed to execute as an 
interrupt-service routine and returns 
to the calling process via an IRET in
struction. PR-256, however, cannot 
call PRINTER__IO as an interrupt, 

CALL YOUR LOCAL DYSAN OFFICE 
CA: Los Angeles 

(2 1 3) 907- 1 803 

Orange County 
( 7 1 4) 85 1 -9462 

Sacramento 
(9 1 6) 966-8037 

San Francisco/Sunnyvale 
(408) 727-9552 

DC: Washington 
(703) 356-644 I 

GA: Atlanta 
*(404) 952-09 1 9  

IL: Chicago 
(3 1 2) 882-8 1 76 
(800) 323-5609 

MA: Boston 
(6 I 7) 273-5955 

*f6 I 7) 229-2800 

Ml: Detroit 
f3 1 3) 525-8240 

MN: Minneapolis 
*f6 I 2) 8 I 4-7 1 99 

MO: St. Louis 
f3 I 4) 434-40 I I  

NY: New York 
(2 1 2) 687-7 1 22 

OH: Cleveland 
(2 1 6) 333-3725 

PA: Pittsburgh 
f4 I 2) 26 I -0406 
Philadelphia 
(609) 939-4762 

TX: Dallas/Ft. Worth 
*(8 1 7) 26 I -53 I 2 

WA: Seattle 
(206) 455-4725 

*Includes OEM Sales 

Dysan Diskettes are also available 
from all Computerland Stores, 
Sears Business Systems Centers, and 
many independent computer outlets 
nationwide . 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 
Toll Free: (800) 538-8 I 33 
Telex: I 7 I 55 I DYSAN SNTA 
TWX: 9 I 0-338-2 I 44 · 

Circle 1 60 on i nquiry card. 





L ibraries everywhere have fou n d  the easy way to f i l l  photocopy req uests legal ly 
and i nsta nt ly ,  without the need to seek permiss ions,  f rom th is and over 3000 
other key pub l icatio ns in busi ness, science, h u man it ies, and social science. 

Part ic ipation in the Copyr ight  Clearance Center (CCC)  assures you of legal 
photocopy ing  at the moment of need . You can :  

Fill requests for multiple copies, in terlibrary loan (beyond the CONTU 
guidelines), and reserve desk without fear of copyright infringement. 

Supply copies simply and easily from registered publications. The CCC's 
f lexible reporti n g  system accepts photocopy ing  reports and returns an item ized 
i nvoice. You need not keep any records , our computer wi l l  do i t  for yo u .  

The Copyright  Clearance Center i s  your  one-stop place for  on-the-spot 
clearance to photocopy for i nternal use .  You wi l l  never have to decl i ne a 
photocopy request or wonder about com pl iance with the law for any 
publ ication reg istered with the CCC.  

For  more i n format ion ,  j ust contact: 

a not-for-profit  corporation 
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because it has already changed the in
terrupt vector table when it removed 
the address for PRINTER._IO. 

If we look at the difference between 
an interrupt-service subroutine call 
and a standard 8088 subroutine call, 
we see that for a subroutine call the 
hardware pushes the CS and IP reg
isters onto the system stack, while for 
an interrupt call it additionally 
pushes the Flag register onto the 
stack. Thus, on return from a normal 
call, the hardware will expect to pop 
off two values on a normal call, but 
will expect three values for an inter
rupt call. 

If we can just keep the system stack 
s t r a i g h t  a c r o ss t h e  c a l l  t o  
PRINTER._IO, we can use i t  as a 
normal subroutine. The solution is 
simple . The 8088 hardware, on an in
terrupt call, pushes the Flag register 
onto the stack before CS and IP. This 
is great .  All we have to do then is 
manually push the Flag register onto 
the stack ourselves (via a PUSHF in
struction) . Then we can call the 
PRINTER._IO routine as a normal 
subroutine. Upon execution comple
tion, PRINTER._IO does an IRET 
that will pop off the proper sequence 
of words and leave the stack in good 
shape . 

The last benefit that we get from 
using PRINTER._IO as a subroutine 
of PR-256 is that PR-256 does not 
need to be concerned with initializa
tion of status checking of the printer. 
If PR-256 receives a request for either 
of these services, it immediately calls 
PRINTER._IO and then returns the 
results it receives. 

Character-Set Definition 
Let's now look at the character set 

of the IBM computer versus that of 
the Epson MX-100. A close com
parison study breaks the 256 char
acters into five categories that PR-256 
must handle in different ways. I have 
designated these categories as Com
mon, International, Graphics, Ex
tended, and Control. The following 
text describes each category and 
discusses the effect each had on the 
PR-256 design. 

Common Characters 
The first character category covers 



The Well-Tempered Cross-Assembler 
Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers , developing micro-pro
cessor software was much the same.  You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 

Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun
dreds of other organizations that use them . 
Every time you see a new microprocessor
based product, there's a good chance it 
was developed with Avocet cross
assemblers. 

Avocet cross-assemblers are easy to use . 
They run on any computer with CP/ M *  
and process assembly language for the 
most popular microprocessor families. 

XASM05 . . . .  6805 
XASM09 . . . .  6809 
XASM18 . . . .  1802 
XASM48 . . . .  8048/ 8041 
XASM51 . . . .  805 1 $200 
XASM65 . . . .  6502 each 
XASM68 . . . .  6800 / 0 1  
XASMF8 . . . .  F8 / 3870 
XASMZ8 . . . .  Z8 
XASM400 . . . .  COP400 

XASM75 . . . .  NEC 7500 $500 

(Coming soon : XASM68K . . . .  68000) 

Turn Your Computer Into A 
Complete Development System 

Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Circ le 40 on inqu iry card. 

Text Editor VEDIT -- full-screen text edi
tor by CompuView . Makes source code 
entry a snap . Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks . Pre-configured for over 40 terminals 
and personal computers as well as in user
configurable form . 

CP /M-80 version . . . . . . . . . . . . . . . . . . . .  $ 150 
CP / M-86 or MOOS version . . . . . . .  $ 195 
(when ordered with any Avocet product) 

In-Circuit Emulators -- MICE In-Circuit 
Emulator by Microtek. Fu(.#capability 
emulation in a compa�-...i�pensive 
device. Accepts high-!� Cll com-
mands through RS 23 al interface . 
Down-loads progr generated by 
Avocet cross-ass . .  examine and 
modify memori egisters, access 1 / 0  
ports and con rogram execution in 
single instr�ti�:m nd single-cycle modes. 
Forwa�d Q.�ackward tracing for up to 
256 qu ·e cycles . . .  Assembly/ Disas
sembl mands with symbolic labels 
make it e sy to modify the program under 
test . 

MICE-I versions for 6502, 8048 , 8085, 
NSC 800 and Z-80 . . . . . . . .  $ 1 , 795 each . 

MICE-II versions with 2K trace and 32K 
program memory, plus real-time emula
tion and hardware break points for 6502, 
6809, 68000 , 8085 and 8086/ 8088 . . . .  

. . .  $3,995. 

(6805 and 805 1 versions available starting 
second quarter) 

ROM Simulator -- ROMSIM by Inner Ac
cess eliminates need to erase and 
reprogram EPROM. Installed in an S- 100 
host, ROMSIM substitutes RAM for 
EPROM in external target system .  16K 
memory can be configured to simulate the 
2708, 2758, 2716,  2516, 2732 , 2532, 
2764, 2564 in either byte or word 
organization . Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM installed . 

EPROM Programmer -- Model 7 128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per
sonality modules. Self-contained power 
supply . . .  accepts ASCII commands and 
data from any computer through RS 232 
serial interface .  Cross-assembler hex ob
ject files can be down-loaded directly . 
Commands include verify and read , as 
well as partial programming . 

PROM types supported : 2508, 2758, 
25 1 6 ,  2 7 1 6 ,  2532, 2732, 2732A, 
27C32, MCM8766,  2564, 2764, 27C64, 
2 7 1 28 ,  8748, 874 1 ,  8749, 8742, 875 1 ,  
8755, plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced . )  

Programmer . . . . . . . . . . . . . . . . . . . . . . . . . . . $389 
Options include: 

Software Driver Package . . . . . . . . .  $ 30 
RS 232 Cable . . . . . . . . . . . . . . . . . . . . . .  $ 30 
8748 family socket adaptor . . . . .  $ 98 
8751 family socket adaptor . . . . .  $ 1 74 

Call Us 
If you're thinking about development sys
tems, call us for some straight talk. If we 
don't have what you need , we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

VISA and Mastercard accepted. All  popular disc formats now 
available ·· please specify. Prices do not include shipping and 
handling ·· call for exact quotes. OEM INQUIRIES INVITED. 

" Trademark of Digital Research. 

AVOCET Y SYSTEMS INc� 
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the Common characters. The char
acters of this type are the 95 char
acters (ASCII codes 32 to 126) that 
are common to both the IBM and the 
Epson. These are the printing char
acters defined by the ASCII standard 
except for ASCII 127, for which IBM 
uses a different character. 

Once again, following the maxim 
of not reinventing the wheel, I de
signed PR-256 to spot any Common 
characters and send them on to the 
MX-100 as they are. They are printed 
using the Epson character set. 

I t  is important that we look at how 
these different character types affect 
the performance of the MX-100. By 
separating Common characters out 
and using the Epson character set to 
print them, we see that PR-256 will 
exhibit virtually no difference in the 
throughput of normal text printing. 
The small amount of processing that 
PR-256 must do in order to determine 
that the current character is Common 
and then send it out to the printer is 
negligible compared to the speed of 
mechanical movement of the printer. 
Thus for normal text printing, PR-256 
will not noticeably affect the printing 
speed of the Epson. 

Another benefit of using the stan
dard Epson set for Common charac
ters is that it permits the use of all the 
character printing modes offered by 
the MX-100. Thus, for Common 
characters, the user can print· con
densed, normal, or enlarged char
acters . These may be emphasized or 
normal. All the MX-100 modes avail
able are accessible to users through 
PR-256. 

International Characters 
The second character category in 

PR-256 includes most of the 37 
unique extra characters in the seven 
international sets available on the Ep
son. Of these, 30 are also part of the 
IBM character set. To use these, 
PR-256 must map the IBM codes for 
an International character onto the 
specific international set in the Epson 
and the code that the Epson desig
nates for that character. 

PR-256 uses a bit map to determine 
if the current character is an Interna
tional type. The bit map is a structure 
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of bits stored in the program such 
that each bit is associated with a 
specific ASCII code. The value of the 
bit identifies whether the associated 
character is International (if the bit is 
0) or not (if the bit is 1) .  PR-256 uses 
the value of the character sent with 
the calling routine as an index into the 
bit map (identified as BITTYP in the 
PR-256 listing) and determines 
whether that character is indeed In
ternational or not. 

When an International character is 
identified, PR-256 does a table look
up to get the Epson international set 
to be used and the ASCII code that 
the MX-100 expects for the character. 
PR-256 then sends a sequence of com
mands to the MX-100. 

PR-256 first sends an escape se
quence (ESC "R") followed by the 
desired international-set designation 
(0 to 7) to put the Epson in the proper 
mode. Next, it sends the correct 8-bit 
code to print out the character. Final
ly, it sends out the escape sequence to 
place the Epson back into the interna
tional-set mode that it had previously 
been in. 

In order to reset the international 
set to what it had previously been in, 
PR-256 must "remember" the last set 
that the MX-100 was placed in. How 
it does this is discussed later in the ar
ticle. But it should be noted here that, 
in order to allow the user to access all 
the Epson capabilities, PR-256 must 
remember the latest international set 
selected by the user. 

To the user, the printing of an In
ternational character looks like the 
character was part of the Epson's nor
mal character set. The user program 
simply sent PR-256 a single value and 
the result was that the desired char
acter was printed out. The user does 
not need to know that PR-256 actual
ly sent a total of 7 bytes of data to the 
printer. 

The effect of the International char
acters on performance is minimal. 
Even though PR-256 sent the MX-100 
7 bytes of data, 6 of them were con
trol codes used by the printer's pro
cessor. Only one caused the slow (as 
measured by computer speeds) 
mechanical action of printing a 
character. 

Graphics Characters 
The third classification of char

acters covers the Graphics characters. 
On the IBM PC, these characters 
have code values of 0 to 31, 127 to 
178, and 224 to 255 (minus the Inter
national characters that are scattered 
throughout) .  These characters are not 
defined at all by the MX-100 and 
must be printed out via the MX-100 
bit-image mode. When PR-256 spots 
a Graphics character to be printed, it 
takes the appropriate action to place 
the printer into the bit-image mode. It 
then sends the MX-100 a stream of 
bytes defining the columns of dots 
that will make up the character form. 
The Epson prints these out and then 
returns from the bit-image mode to its 
previous state. 

One of the major decisions that I 
had to make in designing PR-256 was 
what size and density to make the 
Graphics characters . Should they be 
the same size as Epson's condensed, 
normal, or enlarged characters? 
Should they be emphasized or not7 I 
could not duplicate all the MX-100 
modes because it would have made 
PR-256 prohibitively large. 

I finally decided that all Graphics 
characters would be the same size and 
density as Epson's normal-size em
phasized characters . I believe that this 
was the best compromise. This way, 
they fit in comfortably with standard
size nonemphasized characters, but if 
you wish to print in the _ higher
quality emphasized mode, all the 
Graphics characters would fit in per
fectly . 

You should understand that if you 
place the Epson in a different 
mode-say the enlarged-character 
mode, and print out Common, Inter
national, and Graphics characters in
termixed-the Common and Interna
tional characters will be enlarged in 
size, but the Graphics ones will re
main the normal size. 

Having decided on using normal
size, emphasized Graphics characters, 
I had to analyze how Epson defines 
these . The MX-100 uses 12 columns 
to print out its normal-size empha
sized characters. The first column is 
blank, followed by nine columns of 
character bits and two more blank 



columns . The blank columns are 
character separators. PR-256 follows 
the same strategy. 

PR-256 uses the dual-density bit
image mode of the Epson to send out 
12 columns of data 

, 
per Graphics 

character. It sends out one blank col
umn followed by nine data columns 
followed by two blank columns . The 
data columns are accessed through a 
lookup table to give PR-256 the cor
rect values to define the desired char
acter. After receiving the 12 data 
bytes from PR-256, the MX-100 
prints them out and returns to the 
mode it was previously in. 

The user program is completely ig
norant of what has occurred. It sim
ply sends a single character value to 
be printed out. The result it sees is 
that the character has indeed been 
printed. The fact that PR-256 has sent 
16 bytes of data to the MX-100 (4 
setup bytes and 12 printing bytes) is 
hidden. 

What is not hidden is the degrada
tion of printing speed. Printing of 
Graphics characters is slower than 

ARBA Register 

RS232 i nterface . .  , U t i l izes 
standard ASCII encod ing  . . .  Twi n  
Display Windows . . .  Recei pt and 
Detai l Tapes . . .  Cash,  charge, 
received on accou nt,  paid out ,  
void, d i scount keys . . . 1 1  key 
numeric pad . . .  Tax, non tax 
funct ions . . .  

Common and International char
acters. The speed is still more than 
sufficient to remain practical though. 

Extended Characters 
The fourth character type is the Ex

tended type, which includes IBM 
character values 179 to 223. These are 
the drawing characters that are used 
to create nice connecting tables and 
borders. They are physically larger 
than the other characters defined by 
IBM. Extended characters are de
signed to connect to each other both 
in vertical and horizontal directions. 

PR-256 handles Extended charac
ters in much the same manner as it 
does Graphics characters . It simply 
extends the 9 data bytes of the 
Graphics character to cover the full 
12 columns of dots allocated to each 
character. Thus, when printing out 
an Extended character, PR-256 looks 
at the first of the 9 data bytes for that 
character and prints it twice. Instead 
of printing a single blank column, it 
has extended the data column one to 
the left. After printing the 9 data 

ARBA Register available separately . . . S 1 295.00-Suggesled l(ela i l  

Also available - Accounting Plus· General Ledger, Receivables, Payables, Payrol l ,  Purchase Order. . 
Runs under C P/ M ' ·  and M P / M '  • 

bytes as in the Graphics mode, 
PR-256 retains the last byte and prints 
it �t twice more, in place of the two 
blank'- columns printed by the 
Graphics mode. 

By extending the character to the 
left and to the right, a string of Ex
tended characters will connect in the 
horizontal direction exactly as they 
do on the IBM monitor. Unfortunate
ly, for several reasons, it is not a sim
ple matter to extend the characters in 
the vertical direction. Thus, the Ex
tended characters are not guaranteed 
to connect vertically . It depends on 
how much space is inserted between 
lines. For examples of the Extended 
characters, see listing 2.  

Control Characters 
The final category of characters 

known to PR-256 covers Control 
characters. These include the ASCII 
characters 0, 7 to 20, and 27. These 
characters, reserved by the MX-100 
to change modes of the MX-100, do 
things like Carriage Return, Linefeed, 
Backspace, Tabulation, and so on. 

Accounting Plus • Inventory Control 

Up to 65,000 i tems . . .  1 2  dig i t  
a lpha/numer ic  part  n um ber . . .  
Recommended o rder  report. . .  
Sales analysi s  by department 
i tem o r  vendor . . .  Gross  marg i n  
ana lys is  . . .  Stock status 
reports . . .  Year t o  date activity . . .  
I n tegrates w i th  Account ing  
P lus  . . .  
Circle 31 on Inquiry card. 
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� I Pineapple™ 
The Alternative ! The Compatible ! 

The Affordable ! 48K Color Computer Kit !  

FEAT U RES: 
* Ful ly compatible with Apple® I I +  * Bu i lt i n  2-watt ampl ifier for realistic 
* S i ng leboard for easy assembly sound effect with vol ume control $64500 * Popular 6502 M PU for large * 8 on board periphera l  con nectors 

EACH amount of software for expansion 
* Game paddle connector on both * 14 key n u m eric key-pad 

(please add S% shipping and handling) sides of case * 5-am p  switc h i n g  power supply 

Easy to assem b l e !  Al l  com ponents are clearly s i l k-sc reened on the h i g h  q ua l i ty d o u b l e-sided 
m other  board . A l l  i nteg rated c i rcu i ts, I C  sockets, perip heral connectors, k eyboard,  switc h i n g  
power supply and t h e  profess ional  h i g h  i m pact p lastic case are i nc l uded. 

High Quality 1 6K RAM Card Kit 
(no cable required) 

Same feature as the one we've been sel l i n g  but without the 
mess of Dip-wire for Apple® & Pineapple'". $59.95 per kit 

5114'' Flexible Disc Sale 
Why buy other brands when you can buy WABASH discs for 

much l ess and backed by 1 -year factory warranty. 

M1 3A41 1 X  

M43A41 1 X  

M53A41 1 X  

M14A41 1 X  

F1 1 1 1 1 1 X  

F13121 1X 

A l l  d iscs come with H u b  Ri ngs 

5'!.'' SSDD Soft Sector 

5'!." SSDD 10 Hard Sector 

5'!.'' SSDD 16 Hard Sector 

5'1'' DSDD Soft Sector 

8" SSSD IBM compatible 

8" SSDD 26 sectors 1 28 bytes 

$2.25 J $2.25 1 0-99 

$2.25 
$3.65 
$2.45 
$3.05 

At last! Here's the computer 
has been looking for! 

case everyone 

Ideal for your homebrew 
" A P- 1 1  6S02 M P U  based computer. 
Made with high impact plastic. 
Color  and shape are compatible 
with the standard Apple I I  
computers. 

I ntroductory Offer 
$1 50.00 ea. 

Keyboard not included see our Ad in this page. MO DEL: AP-11 

'AP-I I model is compatible with Apple I I  but not manufactured by Apple Computers. 
Inc. ®Apple or Apple I I  is  a registered trade mark of Apple Computers. Inc. 

6502 MPU Based Computer Motherboard! 
You ask for it, you got it! 

* 48K on board memory (41 1 6) 
* 1 2 K  on board EPROM memory 

(271 6 or 2732) 
* 8 expansion slots for peripheral 

cards 
* Com posite-video output 

. 
1 4'/." 8'1:" $99 95 ea 

1 6K RAM Card Kit For Your 
Apple® & PineappleTM Computer ' ����-:¥!:' \�,��� 

' • t' :,
' �� ' 

• • ' 

Kit inc ludes: 
' ' l � � � � >' ¥' 

• Hi g h  Q ual i ty P . C .  Board • 8 ea. 41 1 6  (200ns) • All the I C 's & 
· parts • 1 6-pin D i p  wire • Easy to assemble.  You can do it in less 

than 30 min utes! $49.95 per k i t  

Replacement Keyboard 
For Your Apple® I I  Computer 

Got a bad Keyboard? Here's the alternative! 

* Full  ASC I I  code � � � .: ' < • y 6 ' -; • .. � 
* N-key. rollover function 
* TTL level output 
* On-Off indicator 

- . .  "" " "' t "' .... .. � ! :: s - '"' � 
"' 

' . " ' � ,. "; � � "' { .. .. � .. 

* Low power consumption : .1 ' : '�-�·-' · · .·. - -� �1': 
* With upper/lower case function $99.95 ea. 

Switching Power Supply For 
Apple®, AP-1 1 ,  and Pineapple Computer 

Compact size switch i n g  power supply.  
Specification: 4006A 4007A 

+SV at 3A SA 
-SV at 2A 3A 

+ 1 2V at .SA 

- 1 2V at .SA 

4006A . . . . . $99.00 ea. 

1 A  

1 A  

" � . \; �: •:: �/ �:;,<��A' ,;(�•�ffi 
4007A . . . . . $1 45.00 ea. 

Size: Width 3V2', Depth 9'14' ,  Height  2'14' 
Size and m o u n t i ng holes w i l l  be same as t h e  o n e  used i n  
A I I I  0 0 

• Apple ,. a reg,.lered trademark ot APPLE COMPUTERS. INC. � STORE HOURS SHIPPING AND HANDLING CHARGES Minimum Order $10.00 f Calli. Residents add 6 5% �i 
Under sso 00 Purchase Over SSO 00 Purchase Sales Tax. Phone Orders Accepted on VISA or MC MON·fRI - 10·7 

lns•de Calrforn1a 10% 5% ONLY, NO C.O.D.'s. Prices subject to change - SAT O .,  Ou1s1de Calif (lncl Me1uco & Can&da) 15% 10% without notice. - 1 -v 
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HERE'S 
THE PERSONAL 
COMPUTER AD 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 

It's an ad for N EC 's APC'" 
Advanced Personal Compute r. 
A solutions-oriented system that 
solves business p ro b lems in the 
sim plest, most cost-effective way. 
The APC s u p ports both C P/M-86'" 
and MS-oos�· It can store more 
information than any system in its 
price range. In short, it's got the 
best price/performance of any 
personal com puter. That's why our 
competition wou l d  pr 1.t you 
never see our systr 

We asked sorT' ; busi-
Tlen who 8 

us why t' 
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.s. The1 · 
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erketf 
5-bit 

disk 
disy 
c 
A 

I 
I 
I 

"That APC of yours is tr-� most 
powe rfu l com puter of < 
I saw. I don't know 
for that price." 

" Now that I 've used it 
awhi le ,  I see why you 
Advanced Personal Com 

And that from bur - "'ssmen 
who have tested t' '�titian !  
When you see the ' ou ' l l  
understand why, 
others, all of these 
picked NEC. 

Our business softwa 
was o ptimized to take 
advantage of the APC's 
un ique hardware features. That 
makes system o peration faster 
and easier. 

Our software inc ludes a ful l  set 
of general accounting packages, 
word processing,  mai l ing l ist 
management, business plann ing , 
database management, and com
munications. And we're readying 
many more. 

We' re the only company to 
back our software with a unique 

·11cond itional guarantee. It wi l l  
1rk or you get your money 

JC k. 
Our h igh-resolution color 

graphics run c i rc les, arcs and 
l ines around everybody else. 
The Ar �creen images-
l ine' characters 

are un precede 
in their c larity. 

... olors against resol ution 
systems often m ust. 
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Company 
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�lysis, 

·ord 
' '3.1 

The 
combines 
black hig 
1 28K bytes of 
a 1 -m i l l ion-byte 
keyboard and 
d ard features 
on com Qetitiw 

See for yourself the personal 
computer owr com petition wishes 
had neve r been i nvented.  The 
Advanced Personal  Compute r 
from NEC. Return the coupon to 
NEC I nformation Systems, I nc . ,  
5 M i l it ia Drive, Lexington ,  M A  021 73. 

APC is a trademark of Nippon Electric Co., Ltd. 
CP/M-86 is a trademark of Digital Research. Inc. 
MS-DOS is a trademark of Microsoft. Inc. 

- - - - - - - - - , Send me more information on the BE383 
Advanced Personal Computer. I 

Address 

City, State, Zip 
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I 
I 
I 

NEC I 
NEC Information Systems, Inc. I 

5 Militia Drive, Lexington. MA 021 73 J - - - - - - - - - - - - - - - -
The Benchmark in World Class Computers 
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Listing 2: Some examples of how certain graphics characters (the Extended characters) 
can connect together vertically using PR-256. In (2a) the printer was set at six lines per 
inch. The vertical lines of the box show large gaps. In (2b) the printer was set at eight 
lines per inch. In (2c) the printer was set at nine lines per inch. Here the characters con
nect together vertically and allow us to create some interesting patterns. In (2d) PR-256 
is used to print out a mathematical formula. Note that the integral sign was made by 
vertically connecting two "hook" characters. 

(2a) 

When the p r i nter i s  set to p r i n t  at 6 l i ne� per i nc h ,  t h e  

EX TENDED c h a r a c t er s  do not connect too wel l ver t i c a l l y .  

(2b) 

EX TENDED i s  not bad when the p r i nter i s  set at 8 l i n es per i nc h  

(2c) 
DDDDDDDDD DDDDDDDDO DDDDDDDD DDDDDDDD 

DDDDDDDDD DDDDDDDDD DDDDDDDDD DDDDDDDDD 

I f  we send an ESC "' A � sequence wi th a parameter val L1e 8 �  

then t h e  EX TENDED c h a r a c t e r s  d o  connect ver t i c a l l y . The 

escape sequence sets a l i ne spac i ng of 8/72 of an i nc h .  

Th i s  works okay a s  l on g  as we i n sert b l an k  l i n es between 

each l i ne of t e:� t .  

(2d) 

= n • ( [ f ( >: J J 2 - [ g ( x J J 2 ) d>: ), , . - 1 

Deciding how to handle these char
acters was the real headache of the 
P R-256 des ign . Indeed,  these  
characters are difficult to  display, let 
alone print out .  In BASIC, the only 
way to display these characters is to 
use a POKE command to place them 
into display memory. 

The problem for PR-256 is that it 
cannot guess what the user is trying 
to do. When it receives an ASCII 13 
character as input (Carriage Return 
Control character), it must decide 
whether the user means to execute a 
carriage return on the printer or print 
out the musical note sign that is de
fined by the IBM character set as 
value 13. It is desirable to offer the 
user either possibility. 

The solution is to allow several dif
ferent options and force the user to 
make the decision. In PR-256, the 
user has three different modes for 
handling these Control characters. It  
is  vital that the different modes be 
understood by the user. 

The first mode is the "Pass-em 
thru" mode, which is the default 
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mode for PR-256. In this mode, 
whenever a control code is spotted by 
PR-256, it simply sends that character 
on to the MX-100. Thus, the Control 
character is assumed to be a control 
code that the printer is to receive. 

The second mode is the "Print it 
out" mode. This assumes that any 
control code is to be interpreted as a 
printing character rather than an 
MX-100 control code. In this mode, 
PR-256 will treat the character as a 
standard Graphics ·character and 
print out its IBM-defined form. 

The third mode is a compromise. It  
is the "Print all but CR & LF" mode. 
Notice that in the second mode, there 
is no way for the user program to tell 
the Epson to move on to the next line 
on the paper. In that mode, if PR-256 
receives a CR character, the output 
will be the musical note being printed 
to the paper on the printer. In order 
to permit CR and LF printer actions, 
this third mode is allowed. The only 
valid Control characters recognized 
by this mode are CR (ASCII 13) and 
LF (ASCII 10) . These are sent on to 

the printer. Any other Control cha 
acters are interpreted as Graphics 
characters and printed out as such. 

So how do you go about changing 
control modt;?s in PR-256? The user 
program must physically change the 
contents of a memory location within 
PR-256 code. The address of PR-25Q 
must be obtained from the interrupt 
vector table, and the offset 

·
into 

PR-256 is dependent on the printer 
number you wish to change. (Re
member, PR-256 can work with up to 
three printers . If you have only a 
single printer attached to the system, 
it should be set up as printer #0. )  The 
offset into PR-256 is 12 bytes for 
printer 0, 18 bytes for printer 1, or 24 
bytes for printer 2 .  The mode values 
are: 

Mode Type 

"Pass-em thru" 
"Print it out" 
"Print all but CR & LF" 

Value 

0 
1 
2 

A sample BASIC subroutine to 
change these modes is presented in 
listing 3. The patch routine in listing 4 
allows you to change the default of 
PR-256 to some mode other than 
"Pass-em thru ."  

A word of  caution i s  in  store at  this 
point. If PR-256 is in the default mode 
of "Pass-em thru" and the user per
forms a Print Screen function of the 
BASIC screen, a problem may occur. 
The problem stems from the display 
of the function keys that BASIC puts 
on the screen for the user. 

If you enter BASIC and look at the 
display of the function keys, you will 
notice that on the second function
key display, after the letters "RUN," 
is a back arrow that IBM uses to in
dicate a carriage return. The ASCII 
code for this character is 27, the same 
as the Escape control code used by the 
Epson. When PR-256 is asked to print 
out this back arrow (for example, 
when you want to print out a page of 
BASIC commands), PR-256 checks its 
internal mode. If it is in the "Pass-em 
thru" mode, it will interpret this char
acter as a Control character and send 
it on to the Epson rather than print 
out the Graphics version of the back 
arrow. This results in the MX-100 

Text continued on page 356 



Take the 
&-volume ·Micr�computing Library for only $2.95 

when you join the Small Computer Book Club . 
You simply agree to buy 3 more books-at handsome discounts-within the next 1 2  months. 

This set of six carefully selected books-a $76.25 value-wil l  be your basic refer" 
e nce source fo r small  computing. 

BASIC AND THE PERSONAL 
COMPUTER. 
Thomas A. Dwyer and Margot Critchfield. 
Clear, down-to-earth introduction to pro
gramming in BASIC. Detailed examples 
and numerous i l lustrations explain the wide 
range of applications possible with personal 
computers . Also, many step-by- step exam
ples of word processing, computer games , 
and computer simulation s .  P u blisher's 
Price $14.95 
USING CP/M: A Self-Teaching Guide. 
J. N .  Fernandez and R. Ashley. A complete 
introduction to the CP/M ( " Control Pro
gram " )  software package used on many 
advanced microcomputers . How to u se 
CP/M to copy files, edit, test programs, 
translate programs, and more- regardless 
of the programming language the micro
computer uses. Publ isher's Price $14.95 
MICROCOMPUTER GRAPHICS. 
Roy E. Myers . Provides the essential math
ematics and programming techniques you 
will need for computer graphics applica
tions in BASIC, and shows you how to han
dle animated figures , peripheral equip
ment, colors and resolution, and many other 
topics. Publisher's Price $11 .95 

INTERFACING MICROCOMPUTERS 
TO THE REAL WORLD. 
Murray Sargent III and Richard L. Shoe
maker. The complete guide for computeriz
ing your home, office, or laboratory. Tables, 
charts, and displays show you how to handle 
microcomputer software and operating sys
tems; and how to monitor everything from 
the house l ights to motors , switches, and 
display panels .  Examples feature the Z-80 
microprocessor. Publisher's price $14.50 
THE WORD PROCESSING BOOK: 
A Short Course in Computer Literacy. 
Peter A .  McWilliams. You ' l l  see how to 
save up to $15 ,000 by buying a small com
puter with word processing capac ities . 
Includes a brand name buying guide . . Pub
lisher's Price $9.95 
EXECUTIVE COMPUTING. 
John Nevelson. 25 business methods i l lus
trated by computer programs, in a step- by 
step casebook.  You ' l l  find details on pric
ing techniques . . .  long- range planning . . .  
corporate data bases . . .  and much more. 
Publisher's Price $9.95 

SMALL COMPUTER BOOK CLUB is a 
division of the Library of Computer and 
Information Sciences, the oldest, largest 
and most respected computer book club 
i n  the world . The S M A LL COM PUTER 
BOOK CLUB will keep you up-to -date 

with the latest developments in software, 
i m pro v e m e n ts in h ardware ,  program 
m i n� languages, a n d  much more-all at 
h andsome d iscou nts. 

So start enjoying the club's benefits today. 

4 Good Reasons to Join 
1 .  The Finest Books. Of the hundreds of books 
submilled 10 us each year, only the very finest arc 
selected and offered. Moreover, our books are always 
of equal qual ity 10 publishers· editions. nel'er econ
omy editions.  
2. Big Savings. In  addition 10 geuing the M icro
computing Library for $2.95 when you join , you keep 
saving sub stantial ly - u p  1 0  30% and occasionally 
even more. (For example. your total savings as a trial 
member- including this introductory offer-can cas· 
ily be over 50 % .  That 's l i ke gelling every other book 
free 1 )  
3 .  Bonus Books. Also. you w i l l  immediately 
become eligible 10 partic ipate in our Bonus Book 
Plan. with savings up to 70% off the publ ishers· 
prices. 
4. Convenient Service. At 3-4 week intervals ( 16 
t imes per year) you w i l l  receive the Book Club News. 
describing the Main Selection and Alternate Selec
tions. together with a dated reply card. I f  you want the 
Main Selection. do nothin� and it wi l l  be sent to you 
automatically. If you prefer another selection. or no 
book at a l l ,  simply indicate your choice on the card, 
and return it py the date specified. You .wi l l  have at 
leas! IO days to decide. If, because oflate mail delivery 
of the News,  you should receive a book you do not 
want. we guarantee return postage. 

If the reply card has been removed. please write to 
the Sman Computer Book Club. Dept. Y-AA8, Riverside, N.J. 08075 to obtain membership i n formation 
and an  application. 



it gives your PC professional system expandability 

The answer for business and 
professional users 

Now, there's a high quality expansion 
board for your IBM PC that combines: 

• up to 256K of addit ional RAM 
• 3 complete 1/0 ports, fully 

compatible with your IBM 
• the best communications inter

face you can buy 
. .  "answerRAM" from ANA TRON. 

Anatron, Inc. 
202 West Bennett Street 
Saline. M ichigan 481 76 
1 -800-521 -0521 

Memory and more - the most 
complete board yet 

Most PC owners buy a multi-func
tion RAM board for two reasons: for 
additional main memory, and to get 
additional Input/Output ( 1/0) ports 
without using up precious expansion 
slots on the IBM PC's motherboard. 

Like all quality RAM boards, "answer
RAM" gives you RAM expansion in 

64K increments up to 256K, with par
ity checking, fully compatible with 
your IBM PC. 

But beyond that, "answerRAM" 
is also the most comprehensive 110 
board available - with two serial 
communications ports and one par
allel printer port, fully wired - ready 
to go. Best of all - memory and all 
three 1/0 ports use only one slot! 



"answerRAM" lets your 
system grow 

Sample Configuration 
SERIAL (RS232C) 

With "answerRAM's" I/0 capability 
you can connect your PC simul
taneously to a letter quality printer, a 
high speed printer, and a data service 
or local area network. Now, you can 
use the most appropriate printer for 
the job - without fussing to change 
cables or wasting your time. Or, you 
can access a data service or download 

main-frame computer, 
without discon-

,.... 

Letter Quality Printer or Plotter 

(COM1 )  or (COM2) 

SERIAL (RS232C) 

Modem or Local Area Network 

(COM2) or (COM1)  

PARALLEL (Centronics) 

High Speed Dot Matrix Printer 

( LPT1 , LPT2, or LPT3 ) 

data from your company � necting your .-
printer. ��---------- •------------'� 
So why buy a board that will l imit fu
ture expansion, when "answerRAM" 
costs the same as less functional 
boards ? 

With "answerRAM" you get the most 
.out of one expansion slot - saving 
others for future enhancements - so 
your system can grow as your needs 
grow. 

The best communications 
interface - hands down 

Take a close look at what is required 
to use the available I/0 ports offered 
on other multi-function RAM boards. 
Not only are there fewer ports than 
"answerRAM" provides, but nearly all 
require you to modify the board, add 
connectors or use up additional slots 
to utilize all their I/0 ports. 

"answerRAM "  is designed for busi
ness users who need a professional 
solution. All I/0 ports connect 
through a single, heavy-duty 3 7 -pin 
connector, rigidly mounted in the 
standard rear slot of your IBM PC 
just like it belonged there. No flimsy 
ribbon cables snaking around the 
chassis. We've even made a unique, 
heavy-duty, shielded, "3-into - 1 "  cable 
for attaching all peripherals. 

Absolutely no clock - here's why 

Unlike other boards, "answerRAM" 

answerRAM 
64K, 1 28K, 1 92K or 256K RAM 

does not include a board-mounted 
clock - by design. Your PC has an in
ternal clock/calendar. True, it needs 
to be initialized each time the system 
is started, but board-mounted clocks 

RAM function like an electronic disk 
or as a print spooler. And we've in
cluded a nifty piece of software that 
lets you toggle the system's default 
printer port from one port to another 
with j ust a keystroke. that try to save you that trouble create , 

new problems instead: 

• they use address 
space that may 
conflict with fu
ture enhancements 

• they must be dis
abled if your PC 
clock is to be 
synched with a 
network clock 

• you must carry the 
clock software on 
all your system 
disks 

We put our clock on 
our disk-controller 
board where it belongs. 

Software to process 
faster, print more 
conveniently 

"answerRAM" comes 
complete with software 
to make your additional 

ANATRON • • • • • • "answerRAM"" 

AST • • • • ComboPius" 

QUADRAM • • • Quadboard" 

SEATTLE • RAM + "  

TECMAR • • • • AllinONE'' 

'all 110 ports laclory·wired lo all necessary conneclors - no user modification required 

"manulacturer'sowncable available lor inlertace lo peripherals 

Specifications: 

• • 

NA 

Memory:64K, 12BK, 192K,or256K 
wilh parily, jusl as IBM installed 

110:2  Asynchronous Serial ports 
Conligured as COM I and COM2 

Cable/Connectors: 37-pin commercial grade con
nector and support bracket mounts in chassis 

"3-inlo-1 " heavy duly cable wilh 

Programmable, lor 50-9600 baud; 1, 1.5, or 2 slop 
bil generation; even, odd or no bil parity, 5,6,7, or 
8 bil character communication 

I Parallel Printer port 
Conligured as LPT1, LPT2, or LPT3 

All ports can be disabled 

37 -pin connector 
2 each DB25 iRS232C) connectors 
I each "Centronics" connector 
Cable is jacketed and shielded 

Manual: llluslraled 26 page manual in IBM PC 
owner's manual format 

Warranly: One ll) lull year on all parts and labor 
!second year extended warranly available) 

I BM 1>� "'X"I�tcJ rnJcn""� o/lntcrnaiMmal l\u"nn.> M:Khtf><•, lnc. Qu:>JI-. .. rJ " �  l<'ltl>l<'t<'\1 u-....km:n� •'Qo.�,J.-�mC."f'>1':11Mlfl. 
'"""·trRAM "" t<'�tucr..-.1 rr•J�rn:ul u( An;urun, lnc. RAM + 10:o rc�o.rcro:J n;t,J�m.uk ,fSo:aulcO>nrputrr. 

c. .. nt-.oPI"' 1> � rr�iucrrJ rr.knurk ui AST Rc,..�rch. In<:. AllrnONE "� '"��"'"'...! rr.-km2rk ufT ..cm�r. In<:. 
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Listing 3: A BASIC subroutine to change the printer mode. 

1 000 PRI NTER_MODE - t h i s  subrout i ne wi l l  set the p r i nter mode in PR256. 1 0 1 (> 
1 020 I NPUTS: PRNUMB - pri nter number < O ,  1 ,  2 )  
1 030 PRMODE - p r i nter mode (0 - " Pass-em t h r u "  
1 040 1 - " Pr i nt i t  out " 
1 045 2 - " Pr i nt a l l but CR & LF" ) 
1 050 OUTPUTS: DEF SEG v a l ue i s  changed 
1 060 

1 070 DEF SEG = 0 ' FI RST GET ADDRESS TO PR256 FROM I NTERRUPT VECTOR TABLE 
1 080 I NTVECT = &H 1 7 * 4  ' OFFSET INTO I NTERRUPT TABLE 
1 090 TMPSEG = PEEK < I NTVECT+3 l *256 + PEEK < I NTVECT+2> 
1 1 00 DEF SEG = TMPSEG : POKE < 1 2+6*PRNUMB > , PRMODE: RETURN 

Listing 4: A BASIC program called PA TCH256. This will allow the user to have both 
Epson graphics printers and nongraphics printers on the same system. 

1 0  PATCH256 by T i m  F i e l d  June 1 3 ,  1 982 
20 T h i s program wi l l  p a t c h  vari ous p r i nter con f i gurat i ons i nt o  
30 PR256 c o d e .  Th i s  permi t s  t h e  user to have both Epson graph i c s  
40 p r i nters and non-graph i c s p r i nters used proper l y  on the same 
50 system. It al so patches in t h e  d e f aul t CONTROL code mode. 
60 CLS KEY OFF : BASEADDR = 525 
70 P R I NT : PR I NT : I NPUT " Name of f i l e  cont a i n i ng PR256 program < PR256 . EX E > " ; PGH$ 
80 IF LEN <PGM$) = 0 THEN PGH$ = "PR256 . E X E "  
90 I F  < < I NSTR < PGH$ , " . EXE " l =O >  AND < I NSTR < PGH$ , " . e>: e " > =O > > THEN PGH$=PGH$+ " . E X E "  
1 00 OPEN PGH$ FOR INPUT AS 1 : CLOSE 1 
1 1 0 OPEN PGH$ AS 1 LEN = 1 : F I ELD 1 , 1  AS VALUE$ 
1 20 P R I N T :  INPUT " Wh i c h  p r i n ter d o  you want to update < 0 ,  1 , 2 >  " ; PRNUHB 
1 30 IF < < PRNUHB< O >  OR <PRNUHB >2> > THEN PR I NT " I nv a l i d  p r i nter number " : GOTO 1 20 
1 40 PNMB = BASEADDR+ < PRNUHBt 6 l  
1 50 P R I NT " Does p r i n t er " ; PRNUHB; 
1 60 I NPUT " c on t a i n Epson b i t  i mage capabi l i t y  < Y I N l " ; YN$ 
1 70 IF YN$= " N "  OR YN$= " n "  THEN GOTO 400 
1 80 IF YN$< > " Y "  AND YN$< ) " y "  THEN GOTO 1 50 
1 90 7 If t h e  p r i n ter sel ected h a s  t h e  b i t  i mage capabi l i t y ,  we need to set 
200 ' up t h e  CONTROL character mode used by PR256. 
2 1 0  CLS : P R I N T : P R I N T : P R I NT 
22.0 PR I NT " PR256 h a s  t h r ee d i f ferent methods f or hand l i ng control charact-ers : " 
230 P R I N T : PR I NT 
240 PR I NT " 
250 PR I NT " 
260 P R I NT " 
270 P R I NT 
280 PR I NT " 
290 P R I NT " 
300 P R I NT " 
3 1 0  PR I NT 
320 P R I NT II 
330 P R I NT " 
340 P R I NT " 

1 .  ' Pass-em t h r u :>  - Th i s  mode sends any CONTROL character " 
on to t h e  p r i nter as a control character . Th i s  mode" 
al l ows f u l l user access t o  a l l Epson modes and f u n ct i on s . " 

2. " Pr i nt i t  out :o - Th i s  mode i nt erprets any CONTROL character " 
as a p r i n t i ng c h a r a c t er . It a l l ows no control codes to be'' 
sent t o  t h e  Epson . '' 

3.. " Pr i nt a l l but CR & LF:o - Th i s  mode sees on l y  ASCI I 1 3  and " 
ASC I I  1 0  ( c arr i age return and l i n e  feed ) as val i d  CONTROL" 
codes . A l l other CONTROL characters are assumed to b e "  

3 5 0  PR I NT •• p r i n t i n g  c h a r a c t er s . '' 
360 P R I NT : P R I N T : P R I NT 
370 P R I NT "What mode shou l d p r i n t er " ; PRNUMB ; : I NPUT " b e  set i nto < 1 , 2 , 3l " ; PRMDDE 
380 IF PRHDDE< 1 DR PRMDDE>3 THEN GDTO 370 
390 GET 1 , PNMB: LSET VALUE$=CHR$ ( PRHDDE- 1 l : PUT 1 , PNHB 
400 IF YN$= " Y "  DR YN$= " y "  THEN YNVAL = 0 ELSE YNVAL = 1 
4 1 0  GET 1 , PNMB+ 1 : LSET VALUE$=CHR$ < YNVAL l : PUT 1 , PNM8+1 
420 PR J NT : I NPUT "Any more con f i gu r a t i ons ( Y / N l " ; YN$ 
430 IF YN$= " Y "  DR YN$= " y "  THEN GOTO 1 20 
440 CLOSE 1 : SYSTEH 

entering an undesirable state. 
You can get around this problem in 

two ways. Either you can put the 
printer in the "Print all but CR & LF" 
mode (in which case the PR-256 will 
print out the back arrow as desired) 
or you can turn off the function-key 
display (issue a BASIC KEY OFF 
statement) before printing the screen. 
The first method prevents you from 
changing any MX-100 modes while in 
the "Print all but CR & LF" mode. 
The second method removes the func
tion-key display from view momen
tarily. 

BASIC also presents a small prob
lem in the "Print it out" mode. When
ever BASIC is asked to use LPRINT 
to print an ASCII character 13, it 
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assumes that the user is sending the 
printer a carriage return command. 
BASIC always tacks on a linefeed 
(ASCII 10) following the sending of 
the ASCII 13 character. In "Print it 
out" mode, this means two characters 
will be printed for each LPRINT 
CHR$(13) command issued. 

IBM's BASIC version 1 .1  provides 
a way to get around this problem via 
a "random" printing mode. A printer 
"opened" in random printing mode 
suppresses the automatic linefeed 
after a carriage return. To set the 
printer into random mode, issue an 
'OPEN "LPTl :"  AS #1: WIDTH #1, 
255 . '  Now the character 13 can be 
printed using a 'PRINT 1, CHR$(13 )' 
command. 

PR-256 Internal Modes 
If you look through the PR-256 list

ing (listing 5), you may notice a 
bunch of funny internal modes that 
are turned on and off. These include: 

FULL_INSTR 
PREV_ESC 
FST_BITG 
NEW_INTL 
ESC____NULL 

GRAF_PRINTER 
BIT_GRAF 
SEc_BITG 
Esc_siNGLE 
Esc_c 

These are modes that are used to re
spond properly to various Epson 
printer modes specified by user pro
grams. 

FULL_INSTR mode is the three
way mode discussed above concern
ing how PR-256 handles Control 
characters. The three modes available 
in FULL_!NSTR are the "Pass-em 
thru," "Print it out, " and "Print all 
but CR & LF" modes. 

GRAF _PRINTER mode is set by 
the user to tell PR-256 that the printer 
is not an Epson graphics printer. 
Because the IBM computer allows 
multiple printers to be attached at one 
time, it is reasonable to expect a busi
ness setup that would include a letter
quality printer attached to one port 
and an Epson dot-matrix printer on 
another port. The GRAF _FRINTER 
mode is defaulted to assume that all 
printers attached are the proper 
graphics type . 

To allow the user full flexibility for 
setting up PR-256 in the desired con
f igur a t i o n ,  I h a v e  i n c l u d e d  
PATCH256, a patch program found 
in listing 4. A patch program simply 
prompts the user for configuration 
settings for a program and then 
probes into and updates the object 
code on the disk to reflect these set
tings. Anytime you change the 
printer configuration of your system, 
you can rerun P A TCH256 (making 
sure that the disk containing PR-256 
is not write protected) to reflect the 
new setup. 

The PREY _ESC mode is set by 
PR-256 anytime an ESC Control 
character (ASCII 27) is received. (Re
member that ASCII 27 is considered 
as a Control character only when 
PR-256 is in the "Pass-em thru" 
mode. )  When the ESC character is 
sent to the printer, it acts as a wake-
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up signal to the printer. It tells the 
MX-100, "Hey you, the next char
acter you receive is going to change 
some operational mode."  

The printer does not  print out a 
character upon receipt of an ESC 
character; rather it enters an "Escape 
sequence receiving" mode. The next 
character or characters will be inter
preted as Control characters and used 
to change some operational charac
teristic of the MX-100. The remaining 
modes mentioned above reflect dif
ferent actions that PR-256 must take 
in response to some of these different 
escape sequences. 

PR-256 must make sure that it dis
tinguishes between a code sent to the 
Epson as an escape sequence or as a 
normal printing character. If the 
character is part of an escape se
quence, PR-256 must not do any pro
cessing with that character. For exam
ple, if the code normally refers to a 
Graphics character, PR-256 had bet
ter not try sending 12 data bytes to 
the printer instead of the character 
value. 

This means that PR-256 must retain 
a certain amount of knowledge of 
which characters have been received 
by any given printer. Because PR-256 
will get only one character at a call, it 
must have the ability to store the 
knowledge that certain escape se
quences are in the process of being 
sent to the printer. 

PR-256 sets the PREV _ESC mode 
whenever it spots an ESC Control 
character. On the next call to print 
out a character, PR-256 will examine 
the character to determine what type 
of escape sequence is being sent. De
pending on the particular escape se
quence, different courses of action 
must be taken. 

The ESC_SINGLE, ESC_NULL, 
and ESC_C modes are set by PR-256 
for certain escape sequences to in
dicate how many more Control char
acters to expect. These modes do not 
require any action from PR-256 other 
than transmitting the proper number 
of control bytes to the printer. 

ESC_SINGLE tells PR-256 to ex
pect one more control byte. This 
mode is the result of ESC "A," ESC 
"Q,"  and ESC "N" sequences received 
by PR-256. These all send some sort 
of parameter byte that PR-256 is to 
send directly to the MX-100. 

ESC___NULL tells PR-256 to send 
all bytes to the printer as Control 
characters until a NUL character 
(ASCII 0) is seen. The transmission of 
the NUL will put PR-256 back into 
normal printing mode. This mode is 
entered from ESC "D" and ESC "B" 
sequences. 

ESC_C is set when an ESC "C" se
quence is sent through PR-256. This 
indicates that one more byte will be a 
control byte unless that additional 
byte is equal to 0. If it is equal to 0, 

PR-256 should expect an additional 
byte after that. 

The BIT_GRAF, FST_BITG, and 
SEC_BITG modes are related. When 
PR-256 receives an ESC "K" or ESC 
"L" sequence, it knows that the user is 
setting the printer into one of two bit
image modes. This escape sequence 
specifies that the user also send a 
2-byte count of the number of byte 
values that the Epson is to interpret as 
bit-image codes. FST _BITG and 
SEC_BITG are used to tell PR-256 to 
expect the 2 consecutive bytes that 
form the count. 

When the user puts the MX-100 
into b i t-image mode,  all  the 
characters sent to the printer in that 
mode are to be sent directly to the 
printer by PR-256. In other words, a 
code that normally refers to a 
Graphics character is not to be pro
cessed as such; instead, the given 
code should be relayed to the printer. 
This means that PR-256 must deter
mine the number of characters that 
will be sent to the printer in the bit
image mode. PR-256 does this and 
then decrements the count for every 
character received until the count hits 
0. At that point, the printer and 
PR-256 both revert back to normal 
printing modes. 

The last mode is the NEW _lNTL 
mode. This is set whenever PR-256 
receives an ESC "R" sequence. This 
signals PR-256 that the printer is be-

TriSoft has CP/M-68K for the 
TRS-80 Model 1 6  

And It's Available Todayl 
TriSoft introduces the CP/M-68K operating system for the Radio Shack Model-16 and Model-11 Enhanced computers. This 

addition to the CP/M family adds the soeed and power of the 16/32-bit MC68000 under CP/M-68K while maintaining 

compatibility with the vast library of CP/M 2.2 software . 

• Runs in conjunction with CP/M 2.2 • Selection of support utilities provided 
• Easy context switching between 2.2 and 68K • 68000 assembler provided 

• Z80 acts as 1/0 slave under CP/M-68K • Industry standard C complier provided 

TriSoft 
4102 Ave.G 
Austin, Texas 
78751 

1-51 2-445-5580 
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1 -800-53 1 -5255 Ext. 7 84 
( In Texas call 1 -800-252-91 46 Ext.784) 

• CP/M. CP/M 2 2. CP /M-68K TM Digital Research • 68000 TM Motorola 
• TRS-80 Model 16 and Model II TM Radio Shock/T andy • ZBO TM Zilog 

Circle 432 on inqu iry card. 



So, what good 1s your � = =J-�-1® 
Personal Computer anyway? 

Yours is the only computer that can run . . .  

One progra m com b i n i ng th ree essentia l prod uctivity tools :  
Spreadsheet Information Management Graphics 

for only $495! 
"We are determined to provide the same level of support for 1-2-3 TM 

\ that has made SoftwareBanc the nation 's leading dBASE /fM dealer." 
Adam B. Green 
President 
SoftwareBanc 

1-2-3 is a registered trademark of Lotus Development Corporation 
d BASE II is a registered trademark of Ashton-Tate, Inc.  

I BM Personal Computer is a registered trademark of International Business Machines 

Payment may be made by: MasterCard, Visa, check, money order. 
_ Mass. residents please add 5% sales tax. Add $5.00 for shipping and handling. 

_ Circle 397 on I nq uiry ca� . ___.. ___ ...,_ 



ing set into a new international-char
acter-set mode. PR-256 must inter
cept the mode being sent and store it 
for its own use. We can see the need 
for this if we recall how PR-256 prints 
out International character types. 

Remember that PR-256 will tem
porarily change the printer's interna
tional set to print out characters in 
the International group. After the 
printing, PR-256 will restore the 
printer's set to what it had been pre
viously. Thus, using the NEW_INTL 

· mode, PR-256 can intercept and save 
the mode being sent and then send the 
mode to the MX-100. 

Conclusion 
As a conclusion, I will quickly 

mention the steps involved in setting 
up PR-256 to run with

. 
your system. 

First, you must type in, assemble, and 
link the program as found in listing 5 .  
Next, you must set up AUTO
EXEC.BAT to load in PR-256 on 
system start-up. 

The AUTOEXEC.BAT file can be 
set up using an editor (like EDLIN 
supplied with DOS) or, because the 
file is very short, using the DOS copy 
command. To use the copy com
mand, you must be under DOS con
trol. Simply type in "COPY CON: 
AUTOEXEC.BAT < ENTER> ". This 
tells DOS to copy from the console 
(keyboard) into the AUTOEXEC.BAT 
file. You will not get any prompt 
back after the < ENTER > key is hit. 
Now, type "PR-256 < ENTER > " 
followed by "DATE < ENTER> ". End 
the copy session by pressing the F6 
function key. DOS will save your 
keyboard entries into the ne� 
AUTOEXEC.BAT file and return with 
the normal prompt. 

The next time you start up the IBM 
with this disk in the default drive, 
DOS will load PR-256 and prompt 
you for the current date. That is all 
there is to setting up PR-256. 

It will be necessary for you to put 
copies of PR-256 .EXE and the 
AUTOEXEC .BAT files on any system 
disk that you intend to boot off of. If 
for some reason you do not want 
DOS to load PR-256 for some system 
start-up, simply press CTRL-BREAK 
after you hear the power-on beep. 
This prevents DOS from processing 
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the contents of AUTOEXEC. BAT. work with both Graftrax-Plus and Graf
trax printers. The cost of this disk is $25. 
A program called NUCHAR, available for 
$10 extra, allows you to customize as 
many as 128 of PR-256's printing 
characters. User's manuals are included 
with each order. Please include $1.50 for 
shipping in the U. S . ,  Canada, and Mexico 
($5 elsewhere) plus sales tax in California. 
Send orders .to Field Computer Products, 
909 North San Antonio Rd. , Los Altos, 
CA 94022, (415) 949-3457. Visa and 
Mastercard accepted. 

Good luck and good printing. • 

For those readers interested in obtaining a 
running version of PR-256, I have ar
ranged to make it available for purchase. 
The disk contains the PR-256 source 
listing, the assembled and linked (ready
to-run) object code, the patch program 
discussed in the article, and a sample 
BASIC program using the different modes 
of PR-256. The program is fully revised . to 

Listing 5: The complete assembly-code listing of PR-256. Note that this program works 
only with Epson printers equipped with the Graftrax graphics option, not with the 
newer Graftrax-Plus option. 

9 
1 0  
I I  
12 
1 3  

1 4  
15  
16  
1 7  
18  
19  
10 
11  
21 
13 

24  

15 
26 

27  
16 
21 
30 
31 
32 
33 
34 

35 
36 
37 
JB 
39 
40 
41  

41 
43 
44 
45 
46 
47 
48 
49 
50 

5I 
52 
53 
54 
55 
56 
57 
58 
59 
b\1 
b l  
6 1  
b i  
o 4  
!5 
6b 
67 
bB 
b? 
70 
71 
71 
73 

= 005C 
� 0027 
� 001 B 
= 0000 

� OOFE 
� OOFD 
� OOFB 
= OOF7 
� OOEF 

� OODF 
� OOBF 
= (107F 

0000 00 

0001 0000 
0003 00 
0004 00 
0005 (10 
0006 

(11)0(1 
0(J(It) 0� I 

0050 

5:i 54 4! 4) 

48  20 l(• 10 
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TITLE PR25! • IBM CHAR SET FOR MIJOO by Tio Field  

111111111111111111111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

PR256 • • •  Copyn ght by T i o  F i e l d ,  1982 

ISM CHARACTER SET • This  prograo resides on the IBM personal 
co•putl!r. Al l 256 of the characters used by the IB� 11i I I  
be available t o  b e  printed put using the l1XIOO or !1X80 11nth 
graphics option.  The non-standard characters are printed 
auto•at i c a l l y  by any process or prograo executing the 18!1 
i n terrupt t17H lnor•al pr1nt  routine i n  BIOS I .  

Ill  II II  Ill I IIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIII III  

1 1111111111111111111111  

DEFINE CONSTANTS USEO BY PROGRAM 

11111111111111111111111  

' 

INTADDR EOU 017H I 4 
NENIH7 EQU 027H 
ESC_CHAR EOU IBH 
NUL EOU 0 

; Address to Interrupt vector oddr 
i DOS interrupt code for "End but stat' resident· 
; ASCI I  escape charactEr 
i ASC I I  NUL cnaracter 

j Oef1n� oask bytes use� to turn on and off S¥5_110DE for each pnnter 

i 

MASKSB!T_GRAF EOU 1 1 1 1 1 1 108 ; Printer in b J t ·graphHs oode 
HASKSSECJ I T G  EQU 1 1 1 1 1 10 1 8  i Next char IS 2nd graf char count 
11ASt�sFSTJ I T G  EOU I l l  1 I O I I B  ; Ne;;t char is !st graf char .::ol.int 
MASKSNEirt_INTl EQU 1 1 1 10 1 1 1 8  i tlext char 1nternatlonal char celn  
MASKSESC_SING EQU I I IOI I I I B ; Expect one oore control  char 

MASKSESC_NULL EOU 1 101 1 1 1 1 8 ; Expoct control chars unt l i  NUL found 

rMsgsESC_c EQU 1 0 1 1 1 1 1 18 ; One 11ore controi char Jf non· :ero, e : :.e : •ore 
MASKSPRE'/_ESC EOU 0 1 1 1 1 1 1 1 8 ; Ned char " escape defn coar 

j Define structure used to nold each of the three :poss; t d y  e� 1 s� : ;;g ·  

i prinbrs.  

PRINTERS STRUC 

SYS_MOOE 
SRAF _CNT 
FULL_INSTR 
6RAF_PRIHTER 
INTLSEl 

PRINTERS ENDS 

I J I U I U I I U U I J I I J J J I  

DB 
DN 
DB 
DB 
DB 

0 

(l 
0 
" 
,, 

i Stor es b1 t s pert a; ;, : nq tc cur re�: pr 1 0 � t=r •cur 
; lo  blt  count of gr  apTlH s cr�ar s, . . i :.-· :: : :  -�r,;, f oode; 

; ,tl : CR1LF :aode, �\' : N: :cn:rr.l : r. >� e: � .  =·� : nure;J 
j =tl : Pn nter nas Epsor. grapr. : .: ; , , '\' : :.: 
: l)-7  \'a I ue o i c u r  r En� : n: P� ,,;; t :on.;  : 5t': �or  t �son 

Oei 1 ne a t e11por dr �· ;t;,CI'. keQu J r e1 lor Pol tJ ;, 1 ,  l i< '  .r.r. 
of progriii Onl y .  

l l l i U t i i U I I t i i i U t l l  

S TAC;. SEfiMENI PARA S I �C> 
D> 10  DUP I . SIACI ' I  

SlACK ENOS 
Listing 5 continued on page 362 



Electronic news . . .  stock market 
updates di rect to home or office . . .  
publ ished articles . . . government 
and industry reports . . .  e lectronic 
mail  . . .  there's hardly anything going 
on, anywhere in  the world, that can't 
be captu red by giant computers , 
ready to be examined at the touch of 
a button .  But unti l recently, these vast 
resources were avai lable only to a 
select few: those having access to the 
largest computers and the ski l l  to 
use them. 

Suddenly, that's al l  changed. Now 
the information of the world is availa
ble to anyone who can tap out a few 
words on a keyboard. The reason:  an 
extraordinary p iece of portable equip
ment that weighs less than six pounds, 
takes no special training to operate, 
and g ives you instant access to the 
world's major information and commu
nication services.  
The RCA VP3501 Videotex Terminal. 

With the VP3501 , you don't need a 
personal computer. If you have a tele
phone and a TV set, you have every
thing you need to get in touch with the 
incredible range of services at Compu
Serve, The Source , the Dow Jones 
News/Retrieval Service and others .  
The world of  videotex. 

A
. 

subscription to such services 
gives you ready access to literally thou-

Circle 375 on inquiry card. 

Stay in touch 
with the world 
anywhere you go. 
Plug into the largest information 
banks ever compi led, with the inex
pensive and easy-to-use RCA Videotex 
Terminal. 

sands of  "menu" selections covering 
subjects of vital interest. 

• Read electronic editions of impor
tant newspapers and magazines, 
right on your TV screen . . .  national 
and international news . . .  weather, 
sports . . .  direct from the news wires. 

• Research almost any subject i n  
depth . . .  with published articles . . .  
government and industry reports 
. . .  other authoritative sources. 

• Keep up with the world of finance 
. . .  latest stock market prices . . .  
commodity reports . . . market 
and business commentaries . . .  
detailed information on thousands 
of publicly held companies. 

• Send and receive electronic mail 
with other subscribers nationwide, 
i ncluding private person-to-person 
communication at less cost than a 
long distance phone call . 

• Bank and shop at home . . . choose 
from thousands of electronical ly 
catalogued items . . .  made availa
ble at discounted prices. 

• Enjoy a wide selection of home serv
ices, including dozens of challeng
ing games to test your family's playing 
skil ls. 

Quick and easy start-up. 
The VP3501 is as easy to use as a 

video game. Just follow the easy-to
u nderstand instructions you get in the 
Use(s Guide. Connect the VP3501 
to your phone and TV set, turn it on,  
touch a few keys, and you 're in  di rect 
contact with a whole new world of 
information. 
Other VP3501 applications. 

The VP350 1 may also al low you to 
communicate with your company or 
school computer, in  addition to the 
many subscription services avai lable. 
There are expansion interfaces for a 
printer and cassette recorder. These 
features can provide you witp hard 
copy and a full cassette of 1down
loaded information for review off- l ine,  
at your convenience. You ca� even 

write and run your own programs on 
host computers .  In  addit ion to the 
bui lt- in direct connect modem and RF 
modulator, the V P3501  has 58-key 
alphanumeric and 1 6-key calculator 
keypads . . .  resident and user-defina
ble character sets. Color-locking cir
cu itry provides sharp g raphics . . .  
and there are programmable tones 
from a white noise generator. 
Order now: only $399. 

We know of no comparable videotex 
data terminal avai lable today at this 
low price. The V P350 1 terminal 
comes with basic cables and connec
tions for your  TV set and telephone 
(with certai n  phones,  the optional 
RCA acoustical. coupler may be neces
sary), and the i l lustrated User's Guide 
with com prehensive i nstructions .  
Order now and you ' l l  also get a free 
hourof connecttime from CompuServe, 
The Source and the Dow Jones News/ 
Retrieval Service. Try the VP3501 for 
j ust 1 0  days. I f  not completely satis
fied, you can return it to RCA for a 
ful l  refund. 
Call  toll-free: 800-233-0094. 

In Pennsylvania ,  call collect to 71 7-
393-0046.  Visa and MasterCard 
orders are accepted by phone or mail 
your order direct to RCA Microcom
puter Products, Dept . ,  BY-383 , Cus
tomer Service , New Hol land Avenue, 
Lancaster, PA 1 7604. Be sure to 
include name and shipping address, 
telephone,  and payment: $399.00 
each,  plus $3 .00 each sh ipping,  plus 
applicable state and local taxes. Send 
check or money order payable to RCA 
Corporation. Prices and specifica
tions subject to change without notice. 
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Circle 213 on inquiry card. 

The 3 reasoDS 
why our software 

should cost you 
an arm and 

a leg . . .  
1 .  We are highly specialized and limit our produc

tion to only 7 categories: MANUFACTURER, 
WHOLESALER, DOCTORS, DENTISTS, 
CHURCHES, SCHOOLS AND FINANCIAL 
PACKAGES. 

2. Our distribution and service network blankets the 
nation and spans the globe. 

3. Our microcomputer software is so finely tuned 
and incredibly simple it will make your secretary 
into a computer wizard. 

These are the reasons why our software 
should cost you a lot, and they are precisely the 
reasons why It won't • • •  

1 .  Specialization increases quality but reduces 
research and development costs. 

2. Worldwide distribution i ncreases volume and 
reduces unit costs. 

3. Simplicity increases effectiveness but reduces 
installation and operation costs. 

For complete i nformation about the microcom
puter software that should cost you an prm and a 
leg, but doesn,, just send for our free brochure. It 
deals exclusively with your business or profession 
and It is written In very plain English. The brochure Is 
free, and the postage is paid. 

DISTRIBUTOR AND DEALER 
INQUIRIES ARE WELCOME. 

INJERNA TION�I. 
MICRO SYSTEMS 

6445 Metcalf • Shawnee Mission, KS 66202 

(913)  677-1 137 

BYTE March 1983 363 



CoMPUSHACK Your Systems Specialist 

.. 

- -..... - � - - - -- - - - -
- _. - -- -. ------ - - - - -

= =- = '=' = ® 
PDS UNNERSAL 

PRODUCTS 

IBM PC- COMPLETE LINE �_:::.,[�1, ® 

IBM 

PC System includes 64K IBM-PC with 2 
Floppy Disk Drives. Floppy Drive Con
tro l ler. Color Graph ics Card. Al l  for 
only . $2999.00 

TRUMPCARD 
A unique memory card with 256K Ram 
Game 1/0 and Serial 1/0 . . . S499.00 

TRUMP CARD II 
Serial 1/0 and 5 1 2 K  ful ly populated 
memory card . . . . . . . .  S699.00 

TRUMP CARD V 
Features Parallel and Serial I/O. Game 
1/0 and a C lock/Calander with bat
tery back-up. A fully populated 256K 
memory board . S599.00 

QUAD RAM 
. Quad Board - 256K. Parallel Port. Serial 

1/0. Clock Calendar with battery 
backup . . . . . . . . . . . . . . .  S 599.00 

5 1 2K Ram with Serial 1/0 . . . . S799.00 
M icrofazer Paral lel  . . . . . . . . S 199.00 
M icrofazer Cable . . . . . S37.95 
Quad Color I .  . . . . . . . . . . . .  5299.00 
Quad Color II 640 x 200 . . . .  S499.00 
Quad Color I l l  640 x 400 . . . 5699.00 

AST RESEARCH 
Combo Pl us- 256 K. Para l le l  & Seri a l  
Port. Clock Calendar W /Bat back-up. 
Superdrive. Superspool . . S599.00 

Mega Pl us- 5 1 2 K. Para l l e l  & Serial  
Port. C l ock Calenda r W/ Bat. back-up 

$1199.00 

MAYNARD ELECTRONICS 
Floppy Disk Control ler . . $ 179.00 
Floppy Disk Controller w/Paral lel  

Port . . . . . . . . . . .  5229.00 
Floppy Disk Controller w/Serial 

Port . . . . . . . . . . . . . . . . . . S239.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 graphics 
capabil ities and it is completely 
compat ible with DOS software for 
only . . . . . . . . . . . . . . . . . .  S489.00 (7 1 4J 730-7207 

BIG BLUE 
Dual I/O ports. dual process ing. Serial 
port. Paral lel  port. 5 M HZ. Z80 B. 64K, 
Hard disk interface. Clock/Calendar. 
let's you run existing CP/M®software. 
Lis t S589 . . Ours S 479 

TALL TREE SYSTEMS 
JRAM 5 1 2K. allows PC to address ONE 
M EGABYTE Elearonic Disk . . .  SBOO EA. 
JFORMAT lets you m ix and match 
Drives s ingle/ dual/ quad/Electronic/ 
8"/Hard Disk + Printspooler and I 0 
spector formatting . . . . . . . . . . S60.00 

FLOPPY DISK DRNES 

TAN DON 
TM- 1 00- 1 SS/ DD . . . S 189.00 

TM- 1 00-2 DS/DD. . . S249.00 
TM- 1 00-4 DS/DD. . . S359.00 
TM-848- 1 SS/ DD . . . . . . . . .  $425.00 
TM-848-2 DS/DD. . . . . . . .  S499.00 
SHUGART 
SA400 SS/SD . . . . . . . . .  . 
SA450 DS/DD . . . . . . . .  . 
SA800/80 I SS/SD. 
SA850/85 1 DS/DD . 
SIEMENS 
FDD 1 00-5 . 
FDD 200-5 . . . . . . .  . 

OUME 

$ 169.00 

$239.00 
. . $365.00 
. . $459.00 

s 159.00 

$ 199.00 

DT-5 DS/DD. . . . .  S269.00 
DT-8 DS/DD . . . . . . . . . . . .  S469.00 

HARD DISK SYSTEMS 

For IBM and Apple from 
DATAMAC & CORONA 
5MB. . . . . . . . . . . . . . . .  $ 1595.00 
l OM B. . . . . .  5 1995.00 
Complete subsystem with software. 
cables and power supply 
CORVUS 
5 M B  
l OM B  

PRINTERS 

EPSON 

$2599.00 

$3699.00 

MX-80 W/graftrax plus . . . . S439.00 
MX-80 FT W/graftrax plus . . . S499.00 
MX- 1 00 WI graftrax plus . . S659.00 

COMPUSHRCM. 
BROTHER brotl1et. 
HR- 1 A parallel . . . . . . . .  789.00 
HR- 1 A serial . . . 5 899.00 
Tractor feed option . . . . . . . . S 135.00 

·CP/M 86 •s a reg1s1ered trademark of Dig11ar Research, Inc 

•CP/M is a reg•stered trademark of Digital Research. Inc 

.SMITH CORONA Jjic" 
TP- 1 parallel . . . . . . . . . . . . S 579.00 
TP- 1 s erial . . . . . . .  S579.00 

NEC 
SPINWRITER 

77 1 0- 1  $ 1995.00 

77 1 5- 1  $ 1995.00 
7730- 1 $ 1995.00 

7720- 1 $2395.00 
7725- I S 1995.00 

3550 

COMPU5HACM 
NEC 

35 1 0  $ 1495.00 
35 1 5  $1595.00 

3520 s 1995.00 
. 
3525 s 1995.00 

3530 s 1595.00 

PC8023A . . . . . . . . . . . .  . 
s 1995.00 

s 479.00 

OKIDATA 
82A . . . . . . . . . . . . . . $429.00

. 

83A . . . . . . . . . . . . . . . . . . . .  $699.00 

84AP paral le l .  . . . . . . . . . . . . 5 999.00 

84AS serial . . . . . . . . . . . . .  S 1099.00 

MONITORS 

AMDEK MONITORS 
AVAILABLE CALL 

NEC 
JB- 1 20 1 M  1 2" green 

screen . . . . . .  S 169.00 
JC- 1 2 1 2M 1 2" color ( Lo-Res) . . . 335.00 
JC - 1 203DH (A) 1 2"  (Hi-Res) . . .  $752.00 

ELECTROHOME 
1 3" RGB monitor (Med-Res) . . .  S299.00 
1 3" RGB monitor (Hi-Res) . $549.00 

COM REX 
CR-5500 1 2" monochrome 

display . . . . . . . . . . . . . . . . .  S 99.00 
C R-6500 1 3" composite color 

monitor . . . . . . . . . . . . . . .  S299.00 
CR-6600 1 3" color RGB 

monitor . . . . . . . . . . . . . . .  S499.00 

SPECIAL PRICES 
ARE ONLY PART 
OF OUR SERVICE 
·APPLE • s  a registered trademark or Apple Compu!ers. Inc 

·rsM •s a reg•stered trademark or IBM Corporation. 



Sales and SeNice ' Bus iness & Home Computers 
Pnces subJeCt w change Without not1ce 

CABINETS/POWER SUPPLY 
Dual 8" disk drive cabinet/ 

ps . . . . . . . . . . .  S249.00 
Dual 5 \1.1 "  disk drive cabinet/ 

ps . S 99.00 
Single 5 \1.1 "  disk drive cabinet/ 

ps . . . S 69.00 
2 s ingle s ide double dens ity 8" disk 

drives. cabinet/power 
supply . . . . . . . .  S895.00 

Apple II+ Computer System with 48K 
of memory. 2 "data Drive" disk drives. 

controller card. 1 2" green screen hi
contrast monitor. Al l cables and manuals 
are included for a CompuShack price 
of . S 1 699.00 

For the same system I is ted above with a 
1 6K card. Z80 card and an 80 Column 
card add . . . . . . . . . . . . . . . . . . .  S35 1 

OTHER PRODUCTS FOR APPLE II 

Special of the Month! 
PDS 
DATA DRIVE® 
1 00% 
Compatible 
disk drive 

wlcontrol ler �-
for Apple II +. 

$ 299.00 
SUGGESTED RETAIL PRICE . . .  S429.00 

APPLETTE 1 (S i iml ine drive for 
Apple//+ S339.00 

Para l lel Printer Card S69.00 

PRT- I with cable . S 75.00 

PRT- 1 w i t ll EPSON 801 I 00 screen 
dump graphics with cable. Graf-

fitti card . S99.00 

1 6 K Ram card $69.00 
1 28K Ram card wiDOS 33 disk emu-
lator . S369.00 
Grappler Interface Card S99.00 

R. H. ELECTRONICS 
Super fan II and one outlet . . . .  S59.95 
Super fan II WIZener Ray and 

two outlets . . . .  S79.00 

T G  PRODUCTS 
Game paddles . .  
Joy stick. 
Select a· port . 

. . .  $29.95 
. . $45.95 
. .  $45.95 

STREET ELECTRONICS 
ECHO II speech synthesizer . . .  S 1 75.00 

OTHER PRODUCTS FOR IBM 

MODULE CONVERTIONS FOR 
YOUR IBM-PC 

- - - -I :: =-=  = =- = ':' = ® 

Z-80 Card-Wil l  put PC in touch with 
20.000 existing programs CALL 

8086-Lets your IBM run 3 to 4 times 
faster CALL 

68000-Converts PC to 32 bit Architec
ture and U N IX I l l .  It transforms 
PC to a powerful cost effective 
Commercial Engineering work 
station CALL 

(7 1 4) 730-7207 
80286-A mu lti-user expansion pro

vides cost e ffect ive benefi ts 
CALL 

1 6032-This micro-card offers VAX l i ke 
functional i ty and architecture 
to PC CALL 

UN IX/XENIX� -XEN IX on I BM - PC 
CALL 

PC Versa Card-5 1 2K Memory Card 
provides user flexibi l ity to run on time 
tested Software available on any of the 

chosen processors CALL 

SINCLAIR/TIMEX PRODUCTS 

MEMOTECH PRODUCTS 
1 6 K  Memopack . S 59.00 

32K Memopack . . s 99.00 

64K Memopack . . S 1 69.00 
M emopack H i g h  Res. Graphics 

s 1 39.00 
M emopack Centron i cs Para l l e l  i nter
face . S 1 39.00 
KAYPRO II COMPUTER SYSTEM 
64K Ram. Perfect Writer. Perfect Fi ler. 
Perfect Speller. Perfect Calc. 

·
s-Basic. 

CPIM11version 2.2. two d isk drives. 9" 
(green) monitor. RS232 interface. Parallel 
Printer i nterface. and Weatherproof 
carrying case S 1 699 

FRANKLIN ACE 1 000 COMPUTER 
SYSTEM 
64 K Ram. Upper and Lower case letters. 
1 2  Key numeric. Alpha Lock. Visicalc 
Keys. Two " Data Drives" and Control
ler. 1 2"  ! green) monitor . S 1 699 

Color Card add . $59 

DEC Rainbow 1 00 
Keyboard. CPU. Z-8018088. 64K. Serial 
RS232 Port. 2 XAOOKB d isk ( x-400) 
drives. Monitor. CPIM86® 180 Software 

Visit our store for Pricel 

WE'RE OPENING RETAIL 
STORES TH ROUGHOUT 
TH E U.S .A. SOON! 

PDS UNIVERSAL 
Z80 card CP I M® included . .  S 1 59.00 
80 column card . S 1 79.00 
Disk drive controller card WI 

CoMPUSHACK--!...!:FRA!!..!N�c::!..!H!!>!!IsE:;.J��Np��o����E� 
diagnost ics software . . . . .  S 99.00 

Disk drive control ler . . . . .  S 79.00 

HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem I I  . . . . . . . . . . .  S299.95 
Smartmodem 1 200 baud ful l  

duplex . . . S529. 95 
Micromodem II manual/ 

diskette . . . . . . . .  s 1 5.00 

�DATA DRIVE rs a regtstered trademark. of PDS Universal. Inc. 

• PDS IS a regtstered trademark of Professtonar Q.:lta Systems. rnc 

Circle 360 on inquiry card. 

CALL YOUR LOCAL COMPUSHACK DEALERS: 
California Anaheim 

Colorado 

Idaho 

Concord 

La Mirada 

Nevvpon Beach 

San Diego 

San Jose 

Tustin 

Walnut Creek 

West LA. 

Wocx11and Hills 

Denver 

Twin Falls 

(213/ 947-9505 

/714/ 457-2149 

(408/ 973-1444 

(714/ 730-7207 

(415/ 945-801 1  

(213/ 340-7000 

(213/ 886-0030 

(303/ 422-3925 

Headquarters Telex 1 8 1 667 
Answer Back COMPDSHAK TSTN 

Illinois Chicago /312/ 964-4612 

Montana Great Falls 

Missoula /406/ 72 1 - 1 8 1 1 

New York Albany 

Rochester 

Rome /315/ 336-0266 

Texas Austin (512/ 256-1 062' 

Washington Richland 

Spokane 

Wisconsin Verona (608/ 845-7 1 1 0  

Canada Toronto 

U.K. London 01-935-0480 

ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 
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13 Good Reasons to Buy 
theACEf200 

1.  Apple ® ll·compatible 
2. CP/M®.compatible 
3. 128K of RAM . 
4. Built-in floppy disk flrive 
5. Disk controller 
8. 80 column card 

Serial interface 
Parallel interface 
Upper and lower case 
VisiCafc ® keys 
Cursor control pad 

• . Numeric pad 
Auto repeat ICeys 
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The Micromini MPX-16 Microcomputer System. As featured on the cover of "BYTE" magazine, November 1982. Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 

These are all to build the w single boa 
e tools you'll need rld:s most powerful microcomputer. 

The Micromint ul:lav�rt:: Put one together tonight. 
Once assembled, the most usefu l too l wi l l  be your own 
imagination .  The possibi l ities are limitless . M 1cromint will 
help you tai lor the MPX-16 system to your particu lar needs 
and budget. Purchase the MPX-16 as a bare pc board , as 
a semi-kit with al l  the IC sockets, 1/0 connectors and 
discreet components wave soldered to the pc board , 
or as an assembled and tested unit .  

• Directly boots CP/M-86 or MS-DOS� 
• Runs al l  CP/M-86 or MS-DOS • appl ications 

programs. 

On board features. 
• IBM PC bus compatible with 9 expansion  slots. 
• lntel 8088 1 6-bit microprocessor. 
• Optional Intel 8087 math coprocessor. 
• 256K bytes on board memory. 
• Up to one megabyte of system memory. 
• Up to 64K bytes of system ROM/EPROM. 
• Two RS-232C serial I/O ports. 
• Three paral lel I/O ports. 
• Floppy disk controller for 51/4" or 8" sing le or 

double density disk drives. 
• Four independent DMA channels .  
• Sixteen levels of vectored interrupts. 

* Available S oo n .  
Circle 275 o n  inqu� ry card. • MP.aV "'6 

Mtcromtnf �·.1 
The System with the Winning Combination. 

IBM PC is a trademark of International Business Machines. Inc .. CPIM·86 is a trademark of Digital Research. Inc . . 

To get the MPX-16 up and running only requires one disk 
drive, power supply and serial terminal. 

• MPX-16 single board computer assembled , tested 
and burned in with 64K bytes of RAM, CP/M-86 

or MS-DOS operating system • . . . . . . . . . . . . . . . . . . $1,895.00 
• MPX-16 with 256K bytes of RAM . . . . . . . . . . . . . . . . . .  $2,135.00 

• MPX-16 Semi-Kit (wave soldered pc board) less IC's . . . . .  5595.00 
• Complete kit of IC's burned in and tested with 64K 

bytes of RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $595.00 
• With 256K bytes of RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $800.00 

• MPX-16 Unpopulated (bare) pc board, silk screened 
and solder masked . . . . . . . . . . . . . . . . . . . . . . . . . . . . $300.00 

• CP/M-86 OperatinQ System on 51/4" or 8" diskette . . $200.00 
• MPX-16 Switching Power Supply including 

power supply harness . . . . . . . . . . . . . . . . . . . .  $300.00 
• MPX-16 Technical Reference and User's Manual $50.00 

Call for current pricing on serial terminals, floppy disk 
drives, metal enclosures, hard disk systems, etc. 

To Order: Call Tol l  Free I MICROMINT INC.  
i 1 -800-645-3479 561 Wil low Avenue In N.Y. 1 -516-374-6793 Cedarhurst, NY 11516 

MS-DOS is a trademark of Microsoft Corp. 
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ANNOUNCING THE IDGH SPEED, LOW COST NETWORK 

The ZERO is designed to bring high performance 
AREA NETWORKING to users at budget prices. 

The ZERO and ZERO-NET are unique. Any ZERO station 
can be a Network Master or Network Remote, permitting, for 
the finst time, a low cost non stop network. 

The ZERO-NET features a High Level Data Link Controller 
(message synchronous) at 400K bps carried over a simple twisted 
pair cable. To achieve maximum speed and reliability we use col
lision detection/avoidance circuitry and automatic CRC error 
detection/ retransmission. 

Each ZERO computer in the net can have Floppy Disk and/or 
Winchester Drives. The ZERO itself is a Z80 based Micro
computer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports, 
2 parallel ports, floppy disk cont�:oller, Z80CTC counter-timer 
and Z80DMA direct memory access. 

The ZERO hardware design was optimized for 'ifURBODOS*, 
(CP/M**, MP/M** compatible) including sueh enhancements 
as console type-ahead (buffering), 1 .416 Mbytes per 8 inch 
double-sided floppy, multi-processing (background processing) 
such as print spooling, etc. 

KEY PARAMETERS 
• Local Area Networks up to 256 nodes per NET, with 

any mix of Master and Remote stations. Each station may 
support up to 16 logical drives, local or remote. 

• Local Area Networks may be linked through gateways. 
• Per Node - 0 to 2 floppies and 0 to 4 hard disks with appro-

priate Driver Modules. 
• Per Node - parallel antl/or serial printer. 
• Each user can control print routing and/ or spooling. 
• Each node may reference a file system and/ or printer on any 

other node. 
• Each node may have an Autostart Log-on with security access 

protection. 
• Each node may have a FIFO type Electronic Mailbox. 

*TURBODOS is a trademark of Software 2000, Inc. 
**CP/M and MP/M are trademarks of Digital Research, Inc. 

• Each node may operate with 
MP /M compatible file/ record 
interlocks, or with special 
TURBODOS relaxation rules. 
• Maximum recommended buss 

length of 4,000 L.Ft.  
•Full CP/M and MP/M com
patibility. 
• The TURBODOS operating 
system can support up to one OlGA Byte ( 1 ,000 Mega Bytes) 
per logical drive. 
The ZERO-NET product family - the ZERO, the ZERO/FD, 
the Z-DRIVE and the ZNT terminal - all the components 
required to configure an entire system are available for immedi
ate delivery. The ZERO provides a microcomputer network that 
OUTPERFORMS many multi-user minicomputer systems at 
substantially lower cost. While the competition is still studying 
it, ALSPA has done it! 

• [ &.) Alspa Computer, Inc.] 
300 Harvey West Boulevard, Santa Cruz, CA 95060 

(408) 429-6000 Telex 176279 

Circle 1 7  on inquiry card. 
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Quick, name one software product 
that can pay for itself 
in five minutes? 

(Hint It's from Fox & Geller) 
�:-:- . :�� '\ �-�- .: ,-...,. I j ................. �, . , .. 

---.:....., _ l 

dBASE II  is a trademark of Ashton-Tate. WordStar and MaiiMerge 
are registered trademarks of Micropro International. 
OUICKCODE. dUTIL. and dGRAPH are trademarks of Fox & Geller 

It's true. Fox & Geller offers dBASE II'" users a product 
that's so dynamic and easy to use. it can pay for itself in 

JUSt five minutes . That's because this product is a powerful 
program generator. which writes concise programs to set 
up and maintain any type of database. 

That means you can run a database as is or customize 
them-a l l  with no programming experience what- · 

soever! All you have to do is draw your data entry form 
on the screen and you 're in business. In business to add. 
edit, or delete. In business to print records. ma iling labels. 
or forms up to 96 lines by I 32 columns In business to 
transfer data to WordStar'" and MaiiMerge'� do three 
kinds of data validation. generate customized menus. and 
more. In short. this Fox & Geller product dra matically 
expands your dBASE I I  capabil ities 

Now. stop and consider how such capabil ities can save 
you hours of work and frustration .  while making dBASE II 
more usefu l .  And it's so easy to us

·
e .  you don't need an 

expensive programming consulta nt Compare that  with 
this product's low price of 5 295 00, and you could find 

saving an equal sum the. very first time you use it! 
what7 Fox & Geller's OUICKCODE'", that's what 

Ask for it by name at your local computer dealer. And 
while you're there. see our full l ine of qua lity software. 

Software that's practical. rel iable, Clnd reasonably priced. 
Software that's created by Jeff Fox and Jacob Geller. 

individuals who stand behind every product 
that bears their names. 
Other Fox & Geller software include: 
dUTIL'" that combines your dBASE I I  command files 

· automatically to produce a faster running t ime. Lifelines 
called dUTIL and OUICKCODE " two very useful 

packages if you a re doing a ny programming in dBASE I I "  
(October. I 982) . 

dGRAPH'" is a brand new package that lets you easily 
produce various types of graphs from your database. 
How easy? Just press one key and you've got a pie chart ,  
a bar graph. or a l ine graph complete with shadings and 
overlays if desired. Runs on many popular printers and is 
available for non-dBASE I I  users. too! 

Use the Reader Service Card to receive full specifications 
for all of these Fox & Geller products. Or contact: 

· Fox & Geller: Inc.  
PO. Box 1 05 3  
Teaneck. NJ 07666 
(20 1 )  837-0 1 42 

Circle 1 83 on inqu iry card. 
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e5onyoMOC 1000 is basi p ormer opera ring borh ,
collyon e>xcetJent 

lnfow
o;;,��� reliably. 

fj sANVO PLUS :W� 
A �2000 compurer. wirh �2000 of sofrwore. for � 1 995. 

The Sonya Plus consisrs of o Sonya M[)C- 1 000 compurer wirh o builr·in 12 .. high-res. 
green phospher 25x80 display. The deroched keyboard feorures 5 special funcrion 
keys and o 1 0-key pod. The Sonya Plus comes complere wirh o parallel prinrer parr. o 
serial communicorions port and room for rhree additional cards. 

Plus you receive o second drive for o rorol formoned disk capacity of 624K. 

$ 1 995 
Plus we now include over �2000 worrh of sofrwore including CP/M " 2.2. Sonya [)osic. 
WordSror 3.0 with rroining guide. Moilmerge. SpellS tor ColcSror. lnfoStor and a games 
disk. 

Plus you ger a 300 baud direcr connecr modem. with cable modem software and a 1 
monrh subscrip.rion ro The Source. We rhoroughly inregrote and resr each sysrem. and 
generate work copies of all your sofrwore. 

If you con find a bener deal · buy ir. 

Exrended worronry available. Five module business sofrwore pock: �99. 
Sonya Minus: One drive sysrem � 1 649. 1 0 M[). Drive system �3695. 

Now backed locally by T.R.\V. Ouilr-in 
CRT. deroc:hoble keyboard dual floppys 
w/750K for.moned copaciry. 64K. CP/M 
and more. Special: Telesolurions -
Wordsrar TM and CalcSror TM w./.sysrem 
1279. 
802 w/CP/M " 
806 (20 Mb) 
TS 1 602G 
TS 1 602GH 
8 1 6 (2:J Mb) 
800A·s 

ADDS Viewpoinr 3A• 
Wyse 1 00 
Televideo 950 

Zenirh ZT-1 ' 
Televideo 9 1 0  
Televideo 925 
Zenirh Z- 1 9  
Adds Viewpoinr 
Soroc IQ 1 30 
Adds Viewpoinr 60 
Hazeltine Espirir 
Hazeltine Espirir I I  
Hozelrine Espirir I l l  
wirh buiiHn modem 

�479 
�699 
�869 

�559 
�579 
P35 
�689 
�489 
�599 
P24 
�499 
�549 

call 

Our rech's lavorire systems. from the 
lowesr priced 3·user system!. wirh either 
2 or 6 MG. storage. ro 40MG. 8-user 16 
b i t  systems. 
Add IE"rminols pnnters. and sofrwore 
and we can fully resr and confrgure your 
system or low prrces. Dock norronwrde 
by Moore Sysrems Service 
Series 5 - 1  SD 
Series 5-SD 
8000- 1 0  
8600- 1 2  

�2 1 95 
�3995 
� 5 5 7 5  
�9465 

Serres 5 8000 sysrems 1nclude MP/M 

\ I / -=-*:-
/ \ 

IntroduCing rhe- Ze-nith Z- 1 00: lr"s rhe
ne-w 8/ 1 6  bit sysrem rhors CP/M. MS· 
DOS. and S- 1 00 compatible. 
Two builT-in 320K 5 1/4" drives. 1 28K 
RAM. optional color graphics wirh control 
of eight colors and 1 44.000 dors. flve
S-1 00 expansion slors. and o full fearure 
keyboard: 
Z - 1 1 0·22 
Z-1 20-22 
Sofrwore Special 
z -89

. 
s

. 
90. s 

�3089 
�3 1 65 

�395 

Scottsda le  Systemsltd. 
6 1 7 N .  Scottsdale Rood. Suite 13. Scottsdale. Arizona 85257 

� (602) 94 1 -5856 
Call 8·5 Mon.·fri. 

INTEGRATI 0 N :  Prices lisred ore for new equipment In facrory sealed boxes with monufocrurer·s 
Worronry. We will preresr your equipment. integrate your sysrem. configure your sofTware. provide 
special cables. ere .. for an additional �harge. Call for prices. 

ORDERI NG: MAIL ORDER ONLY. Pdces listed ore lm cosh. No c.o.o:s. We sell on o net 20 

���u1c� :����������i�a��i�;.
i
��-

a
���i�;��:r���������:a��

d
c
s
h���s �dk�pg��!��j�����0o�

h
o�86� 

re�rocking fee for returned mt;;>rchandise. Shipping extra · products ore F.O.O. point of shipment. CP/M 
and MP/M ore registered trademarks of Digital Research. 

SOFTW P.RE: We sell all popular CP/M � programs or discount. SofTware sold only wirh systems nor 
worronried for suitability. 

Pr1ces now 1nclude frt?t? burn and 1esr 
We worronry each un11 for 90 days from 
the day you re-ce-ive ir ( no• QO days from 
rhe day we receive ir). Coli for prict?s on 
comporible �oftwore and hardware. 
Advonroge 
64K Quod 
Horizon 64K Quod 
Advonroge 
w/5 Mb. 

P R I NT E R S  
Gemini 1 0  
Gemini 1 5  
NEC8023A 
Okidoro 82A 
Okidoro 83A 
Okidoro 84 
Tolly 1 60 1  w/trocr 
I DS microprism 
Epson 

H I G H  S P E E D  

�2769 
�2695 

�3795 

Prism 80 .
. 
Loaded..  � 1 369 

Prism 1 32 . .  Loaded
..  

� 1 464 
Anodex 95Gl 1 A  � 1 369 
DotoSouth DS- 1 80 � 1 249 
Tl81 0·s Call 

LETTER Q U ALITY 
Diablo 6 2 0  �9 1 9  NEC 3 5 1 0  � 1 495 
NEC 7 7 1 0  �2 1 49 



CAI["THE COMPUTER-LINE'' 
IN COLORADO 

The Computerl ine bel ieves that it is important to be competitive by offering low prices ; however, we regard 
service as the most important aspect of a mail-order organization. All our l ines are avai lable so that you , the 
customer, are able to talk to fully qual ified computer specialists trained to answer al l  your questions pertaining 
to our l ine of microcomputers. We are renowned for our excellent after-sales support and our promptness for 
del ivery. Peace of mind and excellence in service is our pledge to all our customers . 

IBM Personal Computer Products 
QUADRAM CORPORATION 

QUAOBOARO 
The ultimate memory board lor the 
IBM, featuring: • fully expandable !rom 64 to 256K • parallel port • asynchronous (A$232) serial port 
• clock/calendar 
• RAM disk drive 
SCALL 

INTERFAZER 
Used as: • Peripheral buller 
• Multi-User Printer Controller 
• Computer ItO Expander • Incompatible Device Interface 

: b:�������
�%�����ex�onverter 

SCALL 

MICROFAZER • buttering from 8 to 64K 
(4 to 32 pages of text) • printer and computer independent 

• parallel/parallel; serial/serial 
and parallettserial available • compute while you prinl! 

SCALL 

DAVONG 
Systems, Inc. 
Description: . 
The Oavong Systems Memory Card is a convenient RAM memory expans1on 
card for use in the IBM Personal Computer. 

The Memory Card may be placed in any free system slot. It is completely 
compatible with all IBM Personal Computer software and hardware. and runs 
at the same speed as IBM memory products. 

_64K RAM $225 __ 1 92K RAM 5499 
__256K RAM $599 

Hard Disk· System for the 
I�M® Personal Computer. 

ONLY $1 595.00 
Description: 5 MEGABYTES STORAGE 
The Oavong System's Hard Disk Drive fits conveniently inside the second 
floppy c'isk location of the IBM Personal Computer chassis, providing more 
than 30 times the capacity of a floppy diskette. plus greater speed and 
reliability. · 

The OSI-501 System is compatible witl"l IBM software, and supports IBM 
DOS·". The system includes all necessary components and software for 
installation. 

5. 10 and 15 Megabytes available 

TANDON DRIVE 
SPECIAL 

Double Sided/Double Density 
320K BYTES STORAGE 

TM-1 00-2 
NOW ONLY $ 259 

Call for TM-100·4 

RGB 
Color Monitor 

• 690 Dais Horizontal 
• 16 colors 
• Non-glare screen SPECIAL! • Sharp looking-matches IBM 

Princeton Graphic Systems 

$CALL 

IBM SOFTWARE 
BUSINESS ENTERTAINMENT 
TAX MANAGER $199 GALACTIC ATTACK $26 
256K VISICALC . S189 ZORK I $29 
VIS1TAENO!VISIPLOT . . . $239 ZOAK 11 . . . $29 

VISIOEX . $189 DEADLINE . . . . . . . . . . $39 
EASY EFFECTIVE CALL FOR NEW GAMES 

ACCOUNTING SYSTEM . . $389 AT UNBEATABLE PRICES 
SUPERCALC . . $219 T and G JOYSTICKS 544.95 
SUPERWRITER $289 ADAM AND 

EVE PADDLES . $29.95 

CALL FOR SOFTWARE NOT LISTED 

MAYNARD ELECTRONICS 
Floppy D1sk Controller/with parallel 
Floppy Disk Controller/with serial . 

$229 
S259 

TH E U LTIMATE IBM® 
PERIPHERALS 

Five Function 
Memory/Serial/Parallel/Clock/Joystick 

Monte Carlo TM card 
• 64K to 1 Megabyte of Memory • ONE I BM Compatible Centronics Parallel Port ' 
• ONE IBM Compatible Asynchronous Communications P • Clock/Calendar (Battery Backed) with Alarm Features 
• Dual-Port Joystick Interface 

· 

• Future Upgrade Option: Direct Connect Plug-On Modem 
And the Sensational $CALL 

on a chip 
1-C-MAGIC™ 

GRAPHIC MED/HI RES. SCREEN DUMP 
PRINT SPOOLING U P  TO 64K 

TERMINAL EMULATION 
$CALL 

PGS-Princeton Graphics Systems 
Hi-resolution, RGB Color Monitor 
5'14' Half Height "Siimline· drives 
put two floppies in a single slot! . . . . . . . . . .  . 

$CALL 

$CALL 
DAVONG 5 · 10 · 1 5M byte 
Hard Disk Systems . . . . . . . . . . . . . . . . from $1 595 I 
" ' Trademarks of Microcomputer Business Industries Coro. (MBI) I 

Peripherals For All Computers 
PRINTERS 

NEC 
Spinwnter711017730 . a<J23A 
STAR 
Gemini tOanoGemlm 15 . 
EPSON (Graltrax Plus) 
MX-80 . 
OKIDATA 
BOno tractor . . . .  
BOwrtl"l tractor . .  
B2Ano tractor . . . .  
82Awltl"l lr8CIOI . 
BJA . • . . .  
S4Aparallel 
84A serlal . . . . . . . . . . . . . . . . . . . .  . 
2KBu!lerwithserlal current loop board 
Graphics B2A. BJA . •  

C·ITOH 

S23J9 s 489 
SCALL 

. . .  $CALL 
$ 339 s 399 
$ 439 s 479 s 689 
$1029 
$1139 s 139 s 79 

SMITH CORONA TPI F1 0 Word Quality Printer 
• 40 CPS Prinling 

• Letter quality excellence 
Now Only $1395 

Prowrtter I 120cps (Parallel) 

Daisywheel/Letter Quality 
NOW ONLY $589 

Prowrtter I 120cps (Parallel/Serial) . 
Prowrller II (136 column) Parallel . 
Prowrtter II (136 column) Parallel/Serial 

C·ITOH F1 0 55 CPS . . .  
INTEGRAL DATA SYSTEMS 
PRISM 132 Color printer with all options • 200 cps Sprint Mode 
• 4-color printing 
• Friction/Tractor feed 

. .  s 469 
. . . . . $ 619 

. . . $ 699 

. . . s 749 

$1 795 

$1595 

MONITORS 
Zenith ZVM·1 21 Phosphor, 15 MHZ . .  $ 1 1 9  
NEC 1 201 Phosphor, 20 MHZ . . . . . . . . . . .  $ 1 79 
NEC 1 201 Composite, Color . . . . . . . . . . . . . .  $ 335 
NEC 1 201  RGB Color . . . . . . . . . . . . . . . $ 899 
Amdek 300 Phosphor . . . . . . . . . . .  $ 1 79 
Amdek Composite, Color . . . . . . . . . . . . $ 349 
Amdek IBM Compabible Color . . . . . . . . . . . .  $ 749 
BMC Green . . . . . . . . . . . . . . . . . . . . $ 89 

Princeton Graphic RGB Color 
For IBM 
Electrohome RGB 
Electrohome IBM Cable 

MODEMS 

$CALL 

. . . . . . . . . $ 749 
. . . . . . . . . .  $ 49 

Hayes Smartmodem. 300 baud . . . . . . . . . . . . .  $21 9  
Hayes Smartmodem. 1 200 baud . . . . . . . . . $539 
Hayes Chronograph . . . . . . . . . . . .  $189 
Novation Cat . . .  $145 
Novation D·Cat . $ 165 
Novation Auto Cat . . . . . . . . . . . . . . . . $209 
CERMETEK . . . . . . . . . . . . $CALL 

1 200 baud modem 

DISKETTES (5% inch) 
SCOTCH WITH PLASTIC LIBRARY CASES (Boxes of 1 0) 

(48 Track single-sided, double density) $26.50 
VERBATIM DATALIFE SS/DD (Boxes of 1 0) $24.95 
VERBATIM DATALIFE DS/DD (Boxes of 1 0) $44.95 
ELEPHANT DISKETTES SS/DD (Boxes of 10) $23.95 
ELEPHANT DISKETTES DS/DD (Boxes of 10) $39.95 

NEC PERSONAL 
COMPUTER PRODUCTS 

PC-BOOlA 

PC·6012A 

PC-6023A 

PC-803\A  

�:�����:�� �r
����;s���· t

i
����%,��� i�t!r;;ace. 

parallel printer Interface. display interface . . . . . . .  $749 
Modular expansron unit. including 110 bus extens1on, 
diSkette adaptor. 32KB Ram, real-time clock. 6 pnority Interrupt levels, 
6 slots lor additional boards . $479 
0:<>1 matnx pnnter-100 cps. 
b1d1rec1iona1 pnntmg. proportional printer . . $499 
Dual d1skene unit, includ1ng two 163K byte d1skene driVes, 
Interface cable. enclosure and operating system . . . $749 

��g ����:,A�������e5S����m 
$259 i�;�l NEC lnvento Control System 

NEC ' 
NEC 
NEC 
NEC 
NEC 
Data Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

We carry the ent1ro line o! NECIBPI software tor t�e personal computer. 
Please call or write 101 inlorma\1on. 

with NEW NEC-APC-SCALL 

$259, $259 
S329. $125 
$13� 
$459 



THE BEST PRICES IN THE NATION 
ON APPLE PERIPHERALS! 

MBI APPLETIME CARD 
WORKS WITH D B  MASTE R  AND V I S I DEX 

MOUNTA I N  HARDWAR E  COM PATIBLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $89 
MBI VIP CARD 
THE BEST G RAPHICS CARD 
AVAI LABLE WITH AN A D D ITIONAL S E R IAL PORT 

( For Modem or 2nd pri nter) . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  $1 29 
WE'RE SMASHING THE PRICES 

ON APPLE COMPATIBLE DISK DRIVES 
FORTH DIMENSION 
APPLE COM PATIBLE D R IVES 
PLUS O N E  BOX OF ELE PHANT DIS KETTES . . . . . . . . . . . . . . . . . . . . . . . . . .  $289 
FORTH DIMENSION 
DR IVE WITH CONTROLLER 
( including the Apple DOS Master and manual) 

PLUS O N E  BOX OF ELE PHANT D I S KETTES . $379 
Cal l  for prices on RANA and MICROSCI d rives 

80 COLUMN CARDS FOR APPLE 
Wesper 80 Card . 
Vision 80 Card (Vista) 
Videx 80 Card 

. . $259 

. .  $269 
. $249 

RAM CARDS 
Davong 1 6K Card, Microtek. 

T AND G PRODUCTS 
Game Paddles 

and Microsoft 1 6K Card ALL at . $ 79 Joy Stick . 

APPLE WORD PROCESS I N G  
Screenwriter I I  On line 's Sensational' . $ 89 
S i l i con Valley Systems 
Word Handler I I  . . . . . . . . . . . . . . . . . . $ 159 
List Handler . $ 79 
Call lor Continental. Dakin 5, Broderbund, Automated Simu· 
lations. Avant-Garde, Edu-Ware, Denver. Howard, Siri us Sen· 
sible. Synerg ist ic Software. etc. 

BUSINESS SOFTWARE 
VISICORP, INC. 
Desktop Plan Ill 
Desktop Plan I I  
Visifiles . 
Visiplot . 
Visitrend1Visiplot 

$229 
. $189 
. $ 1 89 
. $159 

$229 

STONEWARE 

VISidex 
Visiterm 
Visicalc 3-3 . 
Visipak . 

DB Master . . $169 
DB Ulility Pack $ 69 

$ 1 89 
. $ 79 

. . .  $189 
$539 

CALIFORNIA 
COMPUTER SYSTEMS 

7710 Async Serial tnt $135 
7490 GPIB (IEEE-488) Int. $239 
7470 Ana to Dig Converter $ 99 
771 1 Async Senat (Term) $135 
7712 Sync Senal In! S 1 49 
7721 Apple Parallel lnt $109 
CalendarrCiock Module $ 99 
Programable T•mer $ 99 

MOUNTAIN 
HARDWARE 

CPS Mult•·Funct1on Card S 129 
The Clock 5229 
Super1alker S 159 
Mus•c System $31 9 
Expans•on Chass•s $599 
Romwnter $1 39 
Ram Plus S 1 49 

Selecta-port Expander . .  

MODEMS FOR APPLE 
Hayes M1cromodem I I  
Novat1on Apple Cal I I  
2 1 2  Apple Ful l  Duplex (lor Apple Cat I I )  
2 1 2  Apole Cat 
2·1 2  Sland Alone Auto Cal 

MODEM SOFTWARE 

$269 
$299 
$329 
$629 
$599 

V•s•term S 79 
Transend II $1 1 9  
ASCII Express $ 95 

CPM FOR APPLE 
M•crosolt ZBO Soltcard S269 

MISCELLANEOUS APPLE PRODUCTS 
Enhancer I I S 1 1 9  00 
Sup R Mod S 27 95 

. System Saver S 79 00 
Videx Funct1on Slnp $ 69 00 

CALL "TH E COMPUTE R-LI N E" 
(303) 279-2727 
(303) 279-2848 

1 -(800)-525-7877 
THE COMPUTERLINE,  INC.  

1 0 1 9  8TH STREET. GOLDEN. COLORADO. U.S.A. 80401 

All brands are registered trademarks. 

SHOWROOM: 
1 1 36 S COLORADO BLVD. 
DENVER. CO 80222 

Circ le  1 1 1  on i nqu i ry card. 

$ 29 
$ 44 
$ 49 



System Notes 

Circles and Ellipses 
on the Apple II 

Douglas Priest 
8615 West 20th Ave. 
Lakewood, CO 80215 

Given a center point and a radius, the problem of con
structing a circle is fairly simple. However, suppose you 
know only several points on a circumference . This makes 
things a bit more complicated, but it's nothing a trusty 
Apple II can't handle. Similarly, plotting an ellipse from 
the two foci and a point on the perimeter may seem 
tricky, but it is easily accomplished. 

The programs in listings 1 and 2 perform these tasks on 

UV EPROM ERASER 
* Erases over 15 EPftOMS - 15 minutes erase lime 
* Element !He 7700 hours 
* Intensity: 12Ws 1/zcm' al 1" 
* Erases all UV EPROMS (2716. 2732, 2516, 2532, ale.) $49.95* 

• HOBBY MODEL 
INDUSTRIAL MODEL 

QUV-T8 I 2N 

$68.95 
WITH TIMER AND 
SAFETY SWITCH 

OUV-T8 I 2T 

$97.50 

INTELLIGENT 
PROGRAMMER 
STAND ALONE 

R8-232 
* RELIABLE 
* EASY COPY (No external 

equipment needed) 
* USER FRIENDLY 

PROGRAMS : 2508, 2516 ,  2532, 2716 ,  27C 1 6 ,  27C32 , COMPATIBLE· 
2732A, 2758, 8748, 8749H, 8748H IBM PC, TRS-80 , APPLE, CPM, 

OPTIONAL MODULES : 2564, 2764, 8755A, 8741 FLEX, TEKTRONICS, MOS 
* STANO ALONE, CRT, OR COMPUTER CONTROL 
* UPLOAO/OOWNLOAD IN MOTOROLA DR INTEL HEX FORMAT IMCS-48\ : :�co��Pft..2m�t':a��E�AMN'\n�R�tLL �AO�UCTS 'PROGRAMMIN(/ 

SOON TO BE RELEASED: PE:t6����fi��lffuLE PROMPR0-8 1 28K Version S689. $489.00 MONEY BACK GUARANTEE 
LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE. FL 3331 1 

Phone Orders (305) 974-0967 • TWX: 51 0·955·9496 
SEE US AT COMDEX SPRING - BOOTH #3019 
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an Apple II using Applesoft BASIC. They are designed to 
be used as subroutines, with slight modifications, but 
they can be used by themselves to design graphic 
displays . 

The first program (see listing 1) accepts three points, 
(X1, Y1), (X2, Y2), and (X3, Y3), and plots a circle on the 
screen. The perpendicular bisector of the line (X1, Y1), 
(X2, Y2) passes through the point ( X1 + X2 Y1 + Y2 ) 

2 ' 2 

and has slope 

- 1  
A = (Y2 - Y1)/ (X2 - X1) 

X1 - X2 
Y2 - Y1 

From this information, the program finds the y-intercept 
B. Using the same method, it calculates the slope C and 
y-intercept 0 of the perpendicular bisector of (X2, Y2), 
(X3, Y3) .  The intersection of the resulting lines, 
Y = AX + B and Y = CX + 0, is given by 

D - B  
Xc = 

A _ C 
and Y c = AXe + B 

The program then uses the distance formula to find a 
radius: 

and plots a standard circle. 
The second program (see listing 2) allows you to input 

two foci (Fl and F2) and a third point on the perimeter of 
the ellipse. By finding the distance from the first focus 
(see figure 1) to the point, and from the point to the 
second focus, and dividing this distance by 2, the pro
gram determines the semimajor axis . The length is also 
that of two sides of an isosceles triangle whose base is the 
line connecting the foci and whose altitude is the 
semiminor axis . The program finds this axis by first 



We Have It!. . Computers, Disk 
Systems, Printers and Terminals 

CaD For Super Value 
On S-100 System With 
Obi. Dens. B"Drives I 

INTERTEC SUPERBRAI I I  
FREE MicroSoft Basic 80 . 

Self conta i ned computer  w i t h  dual 
d isks and two S R232C ports,  com
plete with CP/M® 2.2 
64K Jr . . . . . . . . . . . . . . . . . . . .  $2099 
64K QD . . . . . . . . . . . . . . . . . . $2495 
64K SD . . . . . . . . . . . . . . . . . . .  $2949 
10 Meg. D D S  Hard Disk . . . . $2995 

VIDEO TERM INALS 
SO ROC IQ 120 . . . . . . . . . . . . . . . . . . . . . .  $595 
SOROC IQ 130 . . . . . . . . . . . . . . . • . . . . . . .  595 
HAZELTINE ESPRIT . . . . . . . . . . . . . . . . .  Call 
HAZELTI N E ESPRIT I I  . . . . . . . . . . . . . . .  Call 
HAZELTI N E  1 420 . . . . . . . . . • . . . . . . . . . .  Call 
HAZELTINE 1 500 . . . . . . . . . • . . . . . . . . . .  Call 
HAZELTINE 1 51 0  . . . . . . . . . • . . . . . . . . . .  Call 
HAZELTINE 1 520 . . . . . . . . . . . . . • . . . . . .  Call 
TELEVIDEO 910C . . . . . . . . . . . . . . . . . . . .  Call 
TELEVIDEO 912C . . . . . . . . • . . . . . . . . . . .  Call 
TELEVIDEO 920C . . . . . . . . . . . . . . . . . . . .  Call 
TELEVIDEO 925C . . . . . . . . . . . . . . . . . . . .  Call 
TELEVIDEO 950C . . . . . . . . . . . . . . . . . . . .  Call 
TEXAS INSTRUM ENTS 940 Basic . . .  $1299 
Tl 940 Package . . . . . . . . . . . . . . . . . . . .  $1 699 
Tl 745 Portable Terminal. . . . . . . . . . . . .  1 249 
INTERTEC I NTERTUBE 1 1 1  . . . . • . . . . . . .  749 
ZENITH Z19 . . . . . . . . . . . . . . . . . . . . . . . . .  729 

PRINTERS 
ANADEX DP-9001 A  . . . . . . . . . . . . . . . .  $1369 
ANADEX DP-9501A . . . . . . . . . . . . . . . . .  1 429 
PAPER TIGER I DS-445G . . . . . Special! 599 
PRISM PRI NTER I DS-SO w/o color . . . .  1 149 
PRISM PRINTER I DS-SO w/color . . . . .  1 499 
PRISM PRINTER I DS-132 w/color . . . .  1695 
NEC 3510 RO. RS232C. 35 CPS . . . . Now 1619 
NEC 3530 RO. Cent.  Inter., 35 CPS . Only 1S59 
NEC 7710 RO. RS232C, 55CPS . . . . . . . . . 2375 
NEC 7720 KSR, RS232C, 55CPS . . . . . . . . 2795 
NEC 7730 RO, Cent. Inter., 55CPS . . . . . . . 2375 
QUME SPRINT 9/45 

ltd. or Ful l ,  45CPS, RS232C, Now 199S 

C. ITOH PRO WTITER. Parallel . . . . . . . .  549 
C.ITOH PRO WRITER, Ser. & Par . . . . . .  649 
DIABLO 620 RO, RS232C, 20 CPS . . . . . .  1 249 
DIABLO 630 RO, RS232C, 55 CPS . . . . . . .  2299 
CENTRONICS 730-1 Par . . . . New Low 299 
CENTRONICS 737-3 RS232C . . . . . . . . . .  3S9 
CENTRONICS 704-1 1 Parallel . . . . . . . .  1695 
CENTRONICS 704-9 RS232C . . . . . . . . .  1595 
CENTRONICS 1 22G Parallel, 1 20CPS . .  949 
EPSON MX-SO . . . . . . . . . . . . . . . . . . . . . . .  489 
EPSON MX-SOFT . . . . . . . . . . . . . . . . . . . .  5S9 
EPSON MX-100FT . . . . . . . . . . . . . . . . . . .  7S9 
EPSON RS232 Serial Interface . . . . . . . . .  65 
EPSON RS232/2K Buffer I nterface . . . . .  129 
EPSON GRAFTRAX I I .  . . . . . . . . . . . . . . . .  90 
EPSON Apple"' Printer I nterface . . . . . . . .  75 
TEXAS INSTRUMENTS Tl S10 Basic, 1 349 
TI-S10 Basic RS232C & Parallel . . . . . . .  1 395 
TI-S10 w/ful l  ASCII, Vert. forms control ,  

compressed print . . . . . . . . . . . . . . . 1 599 
TI-S20 RO Basic . . . . . . . . . . . . . . . . . . . . .  1645 
TI-S20 KSR Basic . . . . . . . . . . . . . . . . . . . .  1 S39 
TI-S10 Package w/LQ . . . . . . . . .  .

' 
. . . . . .  2099 

OKI DATA MICROLINE-SO . . . . . . . . . . . .  359 
Tractor feed option . . . . . . . . .  50 

M ICRO LINE S2A . . . . . . . . . . . . . . . . . . . . .  459 
MICRO LINE S3A . . . . . . . . . . . . . . . . . . . . .  729 
M I CROLI N E  S4 Parallel. . . . . . . . . . . . . .  1 149 
MICROLI N E  S4 Serial . . . . . . . . . . . . . . .  1249 

MONITORS 
ZEN ITH ZYM-121, 12" Green Phos . . . . .  1 1 5  
AMDEK 100 12" . . . . . . . . . . . . New Low! 99 
AMDEK 100G 12"Gr. Phos . . . . . . . . . . . .  149 
AMDEK 300 1 2"High Res . . . . . . . . . . . . .  179 
AMDEK COLOR-1, 13" . . . . . . . . . . . . . . .  339 
AMDEK COLOR-II, 13" GRB Hi .  Res . . . 755 
AMDEK COLOR-Ill. 13" RGB . . . . . . . . . .  419 
APPLE"' Adapter for RGB . . . . . . . . . . . . .  159 

NorthSio ... 
Call For Prices 

FLOPPY DISK SYSTEMS 
MORROW DISCUS 20 Sng.,DD . . . . . .  S9S* 
MORROW DUAL DISCUS 20 DO . . .  1549* 
MORROW DISCUS 2 + 2. 2 side, DO . 1239* 
MORROW DUAL DISCUS 2 + 2 . . . . .  2139* 
MORROW DUAL DMA DISCUS 20 . 1619* . 

HARD DISK SUBSYSTEMS 
MORROW DESIGNS 

D ISCUS MS. 5 Meg . . . . New Low 1559* 
DISCUS M 10. 10 Meg . . . . . . . . . . . .  3095* 
DISCUS M26. 26 Meg . . . . . . . : . . . .  3795* 

CORVUS 5 Meg . . . . . . . . . . . . . . . . . . . .  2375 
CORVUS 12 Meg . . . . . . . . . . . . . . . . . . .  2969 
CORVUS 1S Meg . . . . . . . . . . . . . . . . . . .  3799 
MAEZON 5 Meg . . . . . . . . . 

· . . . . . . . . . . .  1695 
MAEZON 10 Meg . . . . . . . . . . . .  .

' 
. . . . . .  1 949 

MAEZON 1 5  Meg . . . . . . . . . . . . . . . . . . .  2799 
INTERTEC 10 Meg . . . . . . . . . .  Special! 2999 

" I ncludes CP/M"'2.2 and M icroSoft Basic. 

FLOPPY DISK 
CONTROLLER BOARDS 

CROMEMCO 16 FDC, DO . . . . . . . . . . . . .  499 
NORTH STAR DO . . . . . . . . . . . . . . . . . . . .  479 
MORROW DISK JOCKEY 20, A&T . . . .  329 
INTERSYSTEMS FDC-2, A&T . . . . . . . . .  439 
TARBELL DO, A&T . . . . . . . . . . . . . . . . . .  445 
SYSTEMS GROUP DO, DMA . . . . . . . . .  439 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete w/microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at the 
ESCON factory. 
RS232C Serial & Parallel. . . . . . . . . . . . . .  534 
Cable for above . . . . . . . . . . . . . . . . . . . . . . .  25 

PROM PROGRAMMERS 
SSM PB1 Kit . . . . . . . . . . . . . . . . . . . . . . . .  152 
SSM PB1. A&T . . . . . . . . . . . . . . . . . . . . . .  225 

MODEMS 
N OVATIO N  CAT, Acoustic . . . . . . . . . . . 149 
D-CAT. D i rect Connect, (�00 Baud) . . . . 155 
AUTO CAT Auto Answer . . . . . . . . . . . . . 219 
APPLE CAT . . . . . . . . . . . . . . . . . . . . . . . . .  329 
D-CAT (1 200 Baud) . . . . . . . . . . . . . . . . . . . 599 
103 JLP Auto Answer . . . . . . . . . . . . . . . . 219 
DC HAYES M I CROMODEM I I  (Apple) . . 339 
HAYES SMART MODEM (300 Baud) . . 239 
HAYES SMART MODEM (1 200 Baud) . . . 595 
POTOMAC M ICRO MAGIC (S-100) . . . . 339 

Mini Micro 

Circle 289 on inqui ry card. 

CALIFORNIA COMPUTER 
SYSTEMS 

Z80 C P U  Board . . . . . . . . . . . . . . . . . . . . . .  269 
Disk Controller 2422, w/CP/M"' . . . . . . . .  359 
16K Static, A&T . . . . . . . . . . . . . . . . . . . . .  259 
32K Static, A&T . . . . . . . . . . . . . . . . . . . . .  399 
64K Dynamic RAM . . . . . . . . . . . . . . . . . . .  335 
SYSTEM 2210 w/64K. CP/M"' 2.2 . . . . . .  1895 

CPU BOARDS 
(Assembled unless noted) 

NORTHSTAR Z-SO (ZPB, A/A) . . . . . . . . .  269 
INTERSYSTEMS (MPU-80) . . . . . . . . . . . .  349 
SSM CB1 SOSO, A&T . . . . . . . . . . . . . . . . .  214 
SSM CB2, Z-SO A&T . . . . . . . . . . . . . . . . . .  2S9 
SSM CB2. Z-80 Kit . . . . . . . . . . . . . . . . . . .  219 
SYSTEMS G R O U P  Z-SO with 1/0 . . . . . . .  419 

M EMORY BOARDS 
NORTHSTAR 16K RAM . . . . . . . . . . . . . .  199 
H-RAM 64K . . . . . . . . . . . . . . . . . . . . . . . . .  589 
H-RAM 32K . . . . . . . . . . . . . . . . . . . . . . . . .  419 
CROM E M CO 1 6KZ . . . . . . . . . . . . . . . . . . .  419 
CROMEMCO 64KZ . . . . . . . . . . . . . . . . . . .  595 
CROMEMCO 256KZ . . . . . . . . .  , . . . . . .  1095 
MEMORY MERCHANT 

16K Static, 4 MHz . . . . . . . . . . . . . . . . . .  159 
64K Static, 4 MHz . . . . . . . . . . . . . . . . . .  549 

SYSTEMS G RO U P  
D M6400, 64K Board . . . . . . . . . . . . . . . .  529 
D M B6400, 64K Boar!! . . . . . .  _ . . . . . . . . .  420 
H DM2SOO. 1 2SK Board . . . . . . . . . . . .  1095 

GODBOUT (AftTl 
CPU-Z . . . . . . . . . . . . . . . , . . • . . . . . . . . . . .  249 
CPU SOS5 S8 . . . . . . . . . . . . . . . . . . . . . . . . .  359 
RAM 20 32 . . . . . . . . . . . . . . . . . . . . . . . . . .  359 
RAM 1 7  64 . . . . . . . . . . . . . . . . . . . . . . . . . .  510 
RAM 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 149 
INTERFACE 1 . . . . . . . . . . . . . . . . . . . . . . . .  215 
INTERFACER 1 . . . . . . . . . , . . . . . . . . . . . .  215 
INTERFACER 2 . . . . . . . . . . . . . . . . . . . . . .  215 
DISK 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425 
SYSTEM SU PPORT 1 . . . . . . . . . . . . . . . .  335 
ENCLOSU R E 2 (Desk) . . . . . . . . . . • . . . . .  699 
ENCLOS U R E  2 (RACK) . . . . . . . . . . . . . . .  759 

VIDEO BOARDS 110 Mappad 
SSM VB2 1/0, Kit. . . . . . . . . . . . . . . . . . . . .  169 
SSM VM2 1/0, A&T . . . . . . . . . . . . . . . . . .  229 

Memory Maped 
SSM VB1C, 16x64, Kit . . . . . . . . . . . . . . . .  152 
SSM VB1C, 16x64, A&T . . . . . . . . . . . . . .  206 
SSM VB3. SO Char. 4MHz. Kit . . . . . . . . .  359 
SSM VB3, SO Char. 4 MHz, A&T . . . . . . .  419 

APPLE® BOARDS 
CALI FOR N I A  COMPUTER 

7710A Asynchronous Ser. I nter . . . . . 139 
7712A Synchronous Ser. I nter . . . . . . 149 
7424A Calender Clock . . . . . . . . . . . . . . . 99 
772SA Centronics Printer I nter . . . . . . .  99 

Call fo' price on MORROW 
MICRO DECISION and 

CROMEMCO SP-10 
• 

We stock a complete inventory 
of MAXELL, MEMOREX, 

SCOTCH and VERBATIM for all 
your Diskette requirements. 

Write for free catalog. 
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determining angle a using an inversion of the Law of 
Cosines: 

A2 + 82 - c2 
a = cos -l -'--"----'--=---=---

2A8 

then applying the law again in the form 

82 8 
D = A 2 + - - 2A - cos a 

4 2 

The center of the ellipse is the point halfway between the 
foci. With this information, the program can now con
struct the ellipse. 

Program Notes 
Both programs set the origin (0, 0) in the bottom left 

corner. To restore it to the upper left, delete every 
"159 - . " 

Lines 30, 40, 70, and 80 in listing 1 will give the same 
result more efficiently if (X1 + X2) /2 (or Y1 + Y2, as 
the case may be) is substituted for (X2 - X1)/2 + Xl . 
This change can also be made in listing 2, line 20. 

Listing 1 uses the paddles to input the necessary points, 
while listing 2 uses the keyboard. However, any routine 
at the appropriate lines that return values for X1, Y1, X2, 
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Y2, X3, and Y3 (for the circle program), or X1, Y1, X2, 
Y2, PX, and PY (for the ellipse program), can be 
substituted. 

In listing 1, if all three points lie in a straight line, 'NO 
SOLUTION" is printed. If part of a shape lies outside the 
screen boundaries, both programs continue plotting 
when the shape reenters the screen.  • 

POI N T  

Figure 1: Illustration o f  the method used t o  construct the ellipse. 
Enter the two foci (Fl and F2) and the point. 

Listing 1:  The circle program. Enter three points on the circle's 
perimeter and the program will draw the circle. 

1 0  p = �. 1 4 1 59 2 6 5  

20 HGR : H C O L O R =  3 :  G O S U 8  2 3 0  

30 QX = < X2 - X l ) / 2 + X l  

40 QY = ( Y 2 - Y l )  / 2 + Y l  

50 A = ( X 1  - X 2 ) / ( Y2 - Y 1 ) 

60 8 = QY - A * QX 

7 0  Q X  = < X 3 - X 2 ) / 2 + X 2  

80 QY = ( Y3 - Y 2 ) / 2 + Y2 

90 C = ( X 2 - X 3 ) / ( Y 3 - Y2 ) 

1 0 0 D = QY - C * QX 

1 1 0 I F  A = C THEN TEXT 

" 1··� 0 :;:: r] LUT I ot·� I I : .  Et·�[) 

1 20 P 1  = ( 0  - 8 )  / ( A  - C )  

1 30 P2 = A * P l  + 8 

P F.: HH 

1 40 R = SQR ( ( P l  - X l ) � 2 + < P2 
- 1'i1 l ) .. · .. 2 )  

1 50 HPLOT P l  + R , 1 59 P2 

1 60 F O F.:  0 = 0 TO 2 * P STEP P / 

1 7 0 

1 8[1 

1 '3(1 

2��10 

>:: 
3E· 

= F.: * 

F.: * 

I F  '· ·· .. · , .... , ··. 

OF.: 1 • .1 I 

HPLOT 

t·�E;:.::T 0 

···. ... 

co:;:; ( 0 )  + P 1  : • ... • - 1 5 '3 

S I I··� ( [I )  - P2 

0 ()F.: '···' , . . , > 27'::t OF.: I 'I' { 0 

1 59 THEt-� 2 [1[1 

T O  ::·:: , \1 
Listing 1 continued on page 384 



With Chart·Master;M 
creating quality graphics is 

· . as easy as apple pie. · 
· . 

No matter how 
s I i c e  , t h (3 m  , p , 
charts, bar charts and 
scatter di�grarT)S are a 
easier to read and ' "�"�"''""·•�,.,.r�· 
than rows and columns of 
Now you can create colorful busin�ss ,.., ... ,,1"\, .,,, ,""'" 
time you · need them, with an · . 
Master graphics software program. A progr.am that 
works with Hewlett-Packard plotters and your IBM® 
orAppl�® personal computer. 

!e&lher Walc:h tor Au u•l 

Values printed at data points; both left and right Y-axis scales; floati�g 
legends & bars; both horizontal & vertical formats; exploded pie sections. 

Just enter your  data, choose a chart format, 
preview the chart on your screen, and Chart-Master 
will al,!tomatically create a beautiful ,  presentation
quality chart. In seconds. 

· · There's more to Chart-Master than simplicity. 
Incredible power and sophistication. You ca:n enter 

data manually or auto
matically frorn Visicalc® 

. and other programs. Print 
. on either paper · or acetate 

t ranspare nc ies .  M ake your 
charts any size, anywhere on th.e page. 

, ·Have you� text appear in attractive print-quality 'rype." Choose 'from sophisticated formats that in
clude percentage bars, stock price (High/Low/ 
Close) and area charts. . 

· 

Power a'nd . ease-of-us·e .  That's why Chart
Master is in daily use at major corporations l ike GE, 
Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Proctor & Gamble 
and GTE. 

· The retail price of Chart-Master is $375. For a 
complete information kit and name of your nearest 
dealer, contact Decision Resources, Inc. ,  21 Bridge 
Square, Westport, CT 06880 . . (203) 222-1 974. 

Decision Resources 
Software Designed for Decision Makers 

Visicalc is a trad8mark of Visicorp. Apple is a trademark of Apple Computer Inc. 
IBM is a trademark of International Business Machines Corporation. 

. Cir.cle 142 on Inqu i ry card. 



Circle 65 on inq uiry card. 

Powerful Lab Graphics 

For Your Apple I I + ®  Computer 

•Uiiin!i!fij!,ili!i• i\ vvV�\Yv 
-fU -l KM,.J: -2 WI - 1\Qil OOl"ll tll' -· •n110 -� ,.., oo»� arrsn..-, _ 001,. .._\ll _.I IUI!.IIl OOOOl 

, . " 
.t·.: ·�};,; ' ../  \.. 

SCI ENTIFIC PLOTTER 48K APPLE I I + ,  $25 
Draws professional-looking graphs of your data. EASIER, FASTER, N EATER 
and more ACCURATE lhan handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labels anywhere in 4 orientations, etc. 
Incl udes 5 DEMOS on disk with 30-PAGE MANUAL. 
CURVE FITTER 48K APPLE I I + ,  $35 
Selects the best curve to fit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 
UN KNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE 
MANUAL. 
VIDICHART

™ 
48K APPLE I I + ,  $75 

N EW tools for lab data management. FAST plots of 4 data sets with SCROLL· 
lNG i n  4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR· 
SORS and on-screen STATUS REPORT. PLOTS AID IN PUT while ·sampling. 
ADD, SUBTRACT, M U LTI PLY, DIVIDE,  INTEG RATE, D I F F ERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal for spec· 
tra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28-PAGE MANUAL. 
SPECIAL! Al l 3 programs on one disk,  only $120. Since each program uses the 
same data format on disk, data may be shared. 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DI RECT. For more information, ask for FREE brochure or send $5 for any 
manual ($ 1 2  for all 3), deductible with purchase. Add $1 .50 shipping on al l  
orders. For fastest service, call i n  your VISA or Master Card order. 

· m · I NTERACTIVE M ICAOWAAE, INC. 

lwl P.O. Box 771 , Dept. B State College, P A  16801 
CALL (814) 238·8294 for IMMEDIATE ACTION 

"' Trademark o f  Apple Computer, Inc. 

384 March 1983 © BYTE Publications Inc Circle 219 on i nquiry card. 

System Notes __________ _ 

Listing 1 continued: 

2 1  (:1 am 
220 F<: E t·1 I N P U T  F R O M  P A D D L E S  < PR E  

SS B U T T O N  T O  A C C E P T  P O I N T )  
23 0 P F.: I t-n " P er I t-n 1 : II :: : GC):::; u s  2 7 0  

P F: I t·1 T ::-:; " , " \' : ;:-:; 1 = :=-:: : '-.-' 1 = '·,-' 

2 4 0  P R  I t-rr I I F·o I t·n 2 :  " ; : J::Jr:::r :::; u s  :2 7 0  
F' F.: I I··� T ::·:: I I  :0 I I ..... : >=: 2 = ::·:: : '·.-' 2  = '/ 

250 P I=<: r 1 -n I I  P O  I 1·-n ::. :  " � : Go:::; u s  2 7 0  

F' F.: I t·�T ;:.:: 
I I I I \' : ::-=: 3 = ::·:: : \' 3 = ..... 

F:E T U F:: t-1 260 

2 7 0  :=·=: = I t·1 T 
= I t-H 

( P O L  ( 0 )  * 1 . 0 9 5 ) : Y  

( P O L  ( 1 )  * . 6 2 5 ) 

280 H C O L O R =  3 :  H P L O T  X , Y :  I F  P EE K  

H C C:r L C) F.:== �J : 
�::'[1 

> 1 27 T H E 1 ·1 
H F' I_ CI Rr ::-:: :o '/ : 

30�J 
r::J CHCI 2 

300 I F" F' E E f< ( 

3 0 0  

1 6 2 8 7 ) > 1 2 7 T H E N  

3 1 0  \' = 1 5 '3 '·,·' : F.: E T U F: t-1 

Listing 2: The ellipse program. Enter the two foci and a point on 
the perimeter. The program will draw the ellipse based on the 
location of the points. 

1 0  H G F: : HCC:rLOF.: = 
3 . 1 4 1 5 '32 6 5  

..,. . . _ .. . 

20 OX = < X 2 - X 1 ) / 2 + X 1 : 0Y = ( 
Y 2  - Y 1 ) / 2 + Y 1  

30 N = SQR < < X 1  - P X )  � 2 + < Y 1  -
P Y ) A 2 )  + SQ R  ( ( X 2  - P X ) A 

+ ( '-/2 - F·• .•. • ::- ····. 2 )  
.-, ..:.. 

4[1 A = t·1 ..... 2 

�50 E: = S Q R  < A  � 2 - < < X 1  - O X )  
.·�, ..::. + < Y l  - O Y ) A 2 ) ) 

60 C:! = A T t·1 ( ( '/ 2 ·-.. · 1 )  .. ··· < :=<2 - ;:.:: 1 

) ) 

7 0  H P L O T  O X , 1 59 OY 
80 F O R  0 = 0 T O  2 * P STEP P / 3 

6 

90 R = A * 8 / SQR ( ( A * S I N  ( 0  
) ) A 2 + ( 8  * cos ( 0 ) ) A 2 )  

1 00 X = R * C O S  ( 0  + Q )  + OX � Y = 
R * S I N  ( 0  + Q )  + OY 

1 1 0 I F  X < 0 O R  X > 2 7 9  OR Y < 0 

OR Y > 1 59 T H E N  1 30 

1 2 0 H P L O T  TO X , 1 5 9 - Y 

1 :<: �:J t·1D=:T 0 

1 4 0 E t·m 
1 5 0 R E M  I NP U T  < F R O M  KEYBOARD ) 
1 ,::,n I t-� F' UT " F  I r<: :::;T F CI I::::u:::; : " ;  :=-=: 1 ,  '·,-' 1 

1 7 0 H P L O T  X 1 , 1 5 9 - Y l  

1 ::;:o I t·1 F'UT " :;:; ECOt·1D FOCU:::; : " ;  >�2 ,  \'2 

1 9 0 H P L O T  X2 , 1 59 - Y 2  

2 �=10 I t-w uT " P o I t·n : " :: P :=-=: , P '-,J 

2 1 0  H F' L O T  P X . 1 59 - P Y  

2 2 0  F: ETUR t-1 



Ever_J.body:s making money sellin' microcomputers. Some.b!»dY s going to make money 
serv1c1ng ·them. 
New NRI Home Study Course Shows 
You How to Make Money Servicing, 

Repairing, and Programming 
Personal and Small 
Business Computers 

Seems Bke every time you turn around, 
somebody comes along with a new computer for 
home or business use. And what's made it all 
possible is the amazing microprocessor, the tiny 
little chip thars a computer in itself. · 

Using this new technology, the industry is 
offering compact, affordable computers that handle 
things like payrolls, billing, inventory, and other jobs 
for businesses of every size . . .  perform household 
functions including budgeting, �nvironmental sys
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influenc
ing the increasing opportunities for qualified com
puter technicians. The U.S. Department of Labor 
projects over a 100% increase in' job openings for the 
decade through 1985. Most of them new jobs created 
by the expanding world of the computer. 

Learn at Home in Your Spare Time 
NRI can train you for this exciting, rewarding 

field. Train you at home to service not only micro
computers, but word processors and data terminals, 
too. Train you at your convenience, with clearly 
written "bite-size" lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
of the world's most popular computer. It's the amaz
ing TRS-8QTM Model ][[ , with capabilities and fea
tures to perform a host of personal and business 
functions. No other small computer has so much 
software available for it, no other is used and relied 

(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 

on by so many 
people. And it's yours 
to keep for personal or busi
ness use. 

You get plenty of practical 
experience. Using the NRI Discovery Lab" that also 
comes as part of your course, you build and study 
circuits ranging from the simplest to the most 
advanced. You analyze and troubleshoot using the 
professional 4-function LCD digital multi meter you 
keep to use later in your work. Then you use the lab 
and meter to actually access the interior of your 
computer . . .  build special circuits and write pro
grams to control them. You "see" your computer 
at work and demonstrate its power. 

Computer Assisted Instruction 
Your TRS-80 even helps train you. You receive 

4 special lesson tapes in BASIC computer language. 
Using them in your microcomputer, you "talk" to it 
as you progress. Errors are explained, graphics and 
animation drive home key points. Within a matter of 
minutes, you' II be able to write simple programs 
yourself. 

Become the Complete 
Computer Person 

In addition to training in 
BASIC and advanced machine lan
guage, you gain hands-on experi-

ence in the operation and application of computers 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program
ming and service facets of today's computers. You're 
ready to take your place in the new electronic age. 

Other Opportunities 
NRI has been giving ambitious people new 

electronic skills since 1914. Thday's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive Heath/Zenith computer
programmable 25" diagonal color TV . . .  lndustrial 
Electronics, Design Technology . . .  and other state-of
the-art courses. 

Free Catalog . . .  Mail Card 
No Salesman Will Call 

Send the postage-paid card for our· wo-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If  card has been removed, please write to us. 

NRI ��r���i�1�ontinuing 
Education Center 

·� rJ � 3939 Wisconsin Ave. t":J. • r;: Washington, DC 200!6 I . M I • 
We'll give you tomorrow. 



Let our experts 
help you configure 

your systein 
and save 

even more! 
Depend on Palomar 

for great backup,  
too.  (1)  Expert 

techn ical advice. 
(2) Fast response on 
orders.  (3) I n -house 

service repai rs.  
( 4) Guaranteed 

satisfact ion.  

Many items are not listed. Please call our BOO number if 
you don 't see what you 're looking for. 

APPLE 
SYSTEMS 

SPECIAL 
\ 

Apple-Compatible 48K Computer with TEAC Super 5 Disk Drive and Controller. 
BMC 12" Green Screen Monitor . . . NOW-� , 2 5 5 o o  

Same system with a 64K Franklin Ace 1 000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .525.00 
Same system with a 48K Apple I I  Plus . ... . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .  $ 1 .595.00 

MODEMS 
HAYES 
Micromodem II (Apple II) . . . . . . . . . . .  .289.00 
Micromodem II With Terminal 

Program . . ... . . . . . ... . . . . . . . .. . . ... . .. .. . . .  31 5.00 
Micromodem 100 (S-100) . . . . . . . . . . . . . . 339.00 
Smartmodem (RS-232) . . . . . . . .  . .  . . . . . . .  .225.00 
Chronograph (RS-232) . . . . . .. . . . . . . . . . . 195.00 
Terminal Program . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 75.00 

UDS 
103 LP Direct ... .. . . . . .. .. ... . ... . . .. .. 175.00 
103 JLP Auto Answer . . . . . . . . . . . . . . . . . .  .209.DO 
202 SLP 1200 BAUD . . . . . . . . . . . . . . . . . . .  255.00 
212 LP . . . . . . . .  .... . .. . . . . . . . . . . . .  .469.00 

PRINtERS 
COM REX 
Comriter CA-1C . . .  . . . . .  . . .. . . . . . . .  CALL 
Tractor Feed . . . . . . . .. . .. . .. . . . . . . . . . . . . . .. . .. . . . . . 89.00 

EPSON 
ASAP 2K Serial .. . . .  . .  . . . . . . . . . . . . .  59.00 
Comrex 4K Serial Buller . . . . . . . . . . . . . . . .  139.00 
Microbulfer-16K Parallel . . . . . . . . . 139.00 
Microbulfer-8K Serial . . . . . . . . . . . . . . . 139.00 

NOVELL 
Image 800 . . .  . . . . . . . .. . . . . . . . . . . .  999.00 

OKIDATA 
Microline 82-A .. .. . . . . . . . .. . . . . . . . .. . . .. . 489.00 
Microline 83-A . . . . . . .  . . . . . . . . . .  689.00 
Microline 84-S . .  . . . . . . . .  . . .  1 1 99.00 
Microline 84-P . .  .. . ..... ... ... . 1059.00 
2K Parallel Interlace . . . . . . . . . . . . . . . . . . . . . . . .  129.00 
Forms Tractor (82-A) . .  . . . . . . . . . . . . . . .  55.00 

OLYMPIA 
COMPACT Serial Interlace . . . . . . . . . . . .  849.00 
ES 100 KRD . • .  . . ....  . .  ... . . . . 949.00 
ES 100 .. . . . . .  . . .. . ..... . . . . . .  699.00 
Serial/Parallel Interface . . . . . . . . . . . . . . . . .  .250.00 
CCS Apple Serial Card . .  . . . . . . . . . . . .  135.00 

STAR 
MICRONICS 
Gemini 10 . . . .  CALL 
Gemini  15 .... CALL 

NOVATION 
CAT (Acoustic) . . . . . . . . . . . . . . . . . . . . 145.00 
D-CAT . .  . .  . . . . .  . . . . . . . . 159.00 
J,CAT .. 139.00 
Smart CAT (300) . .  . . . . . . . . . . . . . . . . . . . . .215.00 
212  Auto CAT ... . . .. . . . . .. . . . . . . . . . . . . 599.00 
Apple CAT II . .. . . . . . .. .. . . . . . . . . . . . . ... . . 299.00 
212  Apple CAT . • .. . • . . . .. . . 609.00 
Expansion Module . . . . . . . . . . . . . . . . . . . . . . . . . .  35.00 
Handset ..... . . • . . .. . . . . . ... . . .. . . . .. ... .27.00 
Firmware ROM . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 27.00 

Order Toll-Free! 
NEC 
3510 R O  Serial • . . .. . . . . . . . . . . . 151 5.00 
3520 KSR Serial . . . . . . .. . . . . . . . . .  2100.00 
3530 RO Parallel . . . . . . . .. . ... . . . .. . . .. .. 1695 00 
3550 AO IBM . . . .  . .  . 1880.00 
7710 RO Serial . . . . . . .. . . . .. . . . . . . 2325.00 
7730 RO Parallel . . . • .  . .  . . . . .  . ... 2395.00 
8023-A Dot Matrix ... . . . .. . . . . . . .. .489.00 
Bi-Directional Tractor (3500) . . . . . . . .230.00 
Cut Sheet Guide (3500) . . .. .. . . . .. . . . . . . . 90.00 

S ILVER REED 
EXP 550 Serial/Parallel Interface . .  695.00 

S MITH CORONA 
TP-1 . . . • • . . . . . . . . . .  599.00 

TEC 
PMC 8510 Parallel .. .. . . . . . . . . . . . . . . . . . . . 465.00 
PMC 8510 Serial . . . .. . . . . . . . . . . . . . . . . . 585.00 
ITOH 8510-A Parallel .. . . . . . . . . . . . .  .469.00 
ITDH 8510-A Serial . . .  . .. . . . .. . . . . . . 6 19.00 
ITOH 1550 Parallel . . . . . . . .  . . . . .  . . ..750.00 
ITDH 1550 Serial . . . . . .  . . . . . . . . . . .  ..789.00 
ITOH F-10-40 . . .. . .  .. . . .  . . . . . .  1 395.00 
ITOH F-1 0-55 •. . . . . . . . . . . . . . . . . . . . . . . . .  1795.00 



PERSONAL COMPUTERS 
ALTOS 
ACS 8000-2 ... . • . . .. .. . .. .. . .. .. 3199.00 
ACS 8000-15 . . . . . . .. . . . . . . . . . . . . . . .. . . . . .4399.00 

APPLE 
Apple II Plus . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  CALL 
Disk I I  D.O.S. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 
Disk I I  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

BASIS 
t08-0003 (64K) • . . . . .... . . . . . .  t 895.00 
108-0004 (t28K) .. . . . . . . . . . .. . . . . . . . . . . . . . . .  1995.00 

CHAMELEON 
IBM-Compatible . . . . . . . . . . • .... .... .. t995.00 

IBM 
I B M  P C  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

MORROW 
Micro Decision with Terminal & 1 Drive 

. .  . • .. . 1790.00 
Micro Decision with Terminal & 2 Drives 

. . . . . . .. . • . . . . . . . .. . . · · · · · ·  . . . . . . . . . .  2t40.00 

XEROX 
820 with CP/M, Wordstar . • . . . . . . . .  t995.00 

APPLE 

KAYCOMP 
Kaypro Portable, Includes $250 

Extras . . . . . . . . . . • . . • . . . . .. . . • . . . . . . . .  t795.00 

FRANKLIN 
ACE 1000 (64K) • . .. • .  . •  . . . . . . . . . . . . .  CALL 
ACE tO, Disk Drive . . . . . . . . . . . . . . . . . . . . . . • . . . .  CALL 

OSBORNE 
Osborne I Portable, Includes $200 

Extras • . . . . • . . . . • . .  t 795.00 
With Double Density Drives . . . .  t995.00 

SYSCOM 
Syscom 48K, Apple Compatible • . .799.00 

TELEVIDEO 
TS 802 . . . . . . . . . . • .• .• . • . . . . . . . . . . . .  3t t9.00 
TS 806 . . . . . . . . • . • . . . . •  5735.00 
TS 8t6 . • . . . . . . . . . • . . .  t 0365.00 

VICTOR 
9000 (SS) 2 Single-sided Drives . .  3495.00 
9000 (OS) 2 Double-sided Drives 4295.00 
9000 (HD) 1 Double-sided Drive, 

10 Mb Hard Disk . . . . . . • . • . • • •  5595.00 

HARDWARE ST8 128K Memory card . ..... 399.00 VisrSchedule 
Leller Perlect 

249.00 
109.00 
. .75.00 

99.00 

AlS Z Card .. . .... . 159.00 
ALS CPihl card .. ... 379.00 
ALS CPtM card with Supr:rcalc 595.00 
PCPI Appli-card, Z 130 Card ....... 395.00 
PCPI 88 Card-161< CPU 659.00 AlS Z ta/d. with SuperCalc . ..... 369.00 
CCSIEEE Card ... ............. .... . 175.00 
CCS AnalogtDigitai Card . . . .. . 105.00 
CCS 12K ROM/PROM Module 109.00 
CCS Programmabl! Timer .... 105.00 
Comrex Clock Card . ... . ... 69.00 
CPS MullrhKICtion Card 179.00 
Etho ii Speech Synth!sizer ... 125.00 EDP AC Suroe Prottctor �9.00 
EOP EMI·Afl Filler �-.. .. ......... 39.00 
E•p.Jndapott-6 Ptlfls WIIII Speaker 55.00 
Hayes Micromodem II . . 29!1.00 
Mlcrobu11er ll t61< 219.00 
Microbufter 1 1 32K . . ........ 2.t5.00 
Microsolt Z80 Sottcard ..... ........ 265.00 
M\crotell t6KRam Card . . ....... ..... 79.00 
Mitrotek Parallel Printer Can! . .  69.00 

System Saver-Fan/OU1!ets/Switcll .79.00 
TG Game Paddles 29.00 
TG Joy Siiclu ...... .  . ...... . . 45.00 
TG Select·A-Purt ............ . .... 45.00 
Vldex 80 Column card . 27�.1Xl 
Vi!lex Enhancer II (Rev. T) .. ... . ... 119.00 
Videx functinnSulp . . ........... . 65.00 
Viewmax 80 249.00 

SOFTWARE 
BUSINESS 
d Base U ___ . . . · --·····--· · 539.00 
The Home AccounTant ......... . . . ... 55.00 
Senslble Speller 99.00 
pts: ... . . .  . 99.00 
pls: Reporl ............ ..... 69.00 
pls: Graph . 99.00 
Suptr Galc 235.00 
D.B. Master . ...... ..... . .. ... . .. 119.00 
D.B. Masler Utllity Pak #I .... .. . .  79.00 
D.B. MuterU!ility Pak =2 ... 79.00 
VisiCarc 205.00 

MONITORS 
BMC 
BM-12AU t2" Green . .  . .. . .  89.00 
BM-t2 EUN t2" Green . . .t49.00 

ZENITH 
12" Green 

NEC 

D.ata PI!rlect .. 
Supenext .tll/56170 . ,  ... . 
PERSONAL & HOME 

Algebra I 
AJgebra rr .. .. 
CompuMatll: Arith Skill 
CompuSpell (Reg Data Disk) 
CompuRead ....... . 
SAT. Word Allack Skill 
Graph Magic .... 
Crossword Magic .. 
Tax Manager 
T�pif\11 Tutor . . .. . 
SYSTEMS & UTILITIES 
Apple Mechanic 
DOS Boss 
Utility City 
SAM . . .. . . . . . 
Apple Soft Compiler 
Basic Compiler The Artist 

29.00 
29.00 
,_00 
.21.00 
21.00 

.. 39.00 
69.00 
,,00 

119.00 
19.00 

21.00 
18.00 
21.00 

.. 99.00 
135.00 
199.00 
.. 59.00 

. . . .  t 19.00 

BM-t40t RGB with Card 
and/or Cable . . . .  399.00 PC-804tA-t2" Green .. . . . . . . . . . . . . . . . . . .  t59.00 

BM-AU919U Color, Composite 
Sound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.00 

BM-AU9t9tU RGB for IBM-PC . . . . .  .759.00 

COMREX 
CR 5500-t2" Green . . .  1 55.00 
CR 6500-t3" Composite . . . . . . . . . . . . . .  3t 5.00 
CR 6600-t3" RGB . . .  . . . . . . . . . . . . . . . .  ..429.00 

ELECTROHOME 
t 3 "  RGB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.00 
13" Hi Res. RGB . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 589.00 
Apple II Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t99.00 
IBM t6 Color Cable .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

TAXAN 
KG t2N-12" Green 
KA t2N-t2" Amber . 
RGB Vision l-t2" RGB 
RGB Vision ll l-t2" RGB 
RGB Apple II Card . 

. . . . . .  CALL 
. . . . .  CALL 

. . . . . . . . . . . . . . . . . . . .  CALL 

. . . . . . . . . . . . . . . . . . . .  CALL 
. . . . CALL 

RGB I I  Apple II Card with 
Text Color . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

AMDEK 
Video 300-t2" Green . . . . . . . . . . . . . . . . . . . . . .  t65.00 
Color I -t3" Color Composite . . . . . . . .  349.00 
Color II -Hi Res. RGB . . . . . . . . . . . . . . . . . . . .  .749.00 
Color I l l  -Lo Res. RGB . . . . . . . . . . . . . . . . . . .439.00 
RGB Apple II Card . . . . . . . . . . . . . . . . . . . . . . . . .  t 65.00 

SANYO 
9" Hi Res. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 59.00 
t2" Green Screen . . . . . . . . . . . . . . . . . . . . . . . . . . .  t35.00 
12" H i  Res. Green . . . . . . . . . . . . . . . . . . . . . . . . . .  209.00 
13" Color . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  .4t9.00 
t3" Hi Res. Color . ... . . . . . . . . . . . . .... . . . . . . . . 899.00 

U.S.I. 
9" Green Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t t 9.00 
9" Amber Screen . . . . . . . . . . . . . . . . . . . . . . . . . .  t55.00 
t2" Green Screen . . . . . . . . . .  t55.00 
12" Amber Screen . . . . . . . . . . . . . . .  1 75.00 

P.G.S. 
12" Hi-Res RGB for IBM . . . .  .759.00 

IBM 
HARDWARE 
IBM PC . . . . . CALL 
Amdek Color I I  RGB Monitor . . . . . . . . .  .799.00 
Amdek 3" Dual Disk Drive . . . .. . . . . . . .  ..785.00 
BMC t2" Green Monitor . . .  . .  t49.00 
BMC Color Composite Monitor 

with Sound . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  399.00 
BMC Hi-Res RGB Monitor . . . . . . . . . . . . .  .759.00 
Computer Peripherals l/0 Printer 

Interface (4 Ports) . . . . . . . . . . . . . . . . . . . . .  159.00 
Computer Peripherals 64 l/0 

Memory Card .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.00 
Corona 5MB Winchester . . . . . . . . . . . . . . . . .. .  CALL 
Corona tOMB Winchester . . . . . . . . . . . . . . . . . .  CALL 
M & R SuperMod/5 . . . . . . . . . . . . . . . . . . . . . . . . .  59.00 
Micro Buffer In Line, (32K) . . . . . . . . . .  259.00 
Percom Add On OiskDrive (Dual) . . .  .450.00 
PGS Hi-Res RGB t2" Monitor . . . . . . .  .759.00 
PMC Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . .  t99.00 
Ram Plus Quad Board . . . .  449.00 

DISK DRIVES 
Corona 5MB Winchester . . . . . . .  CALL 
Corona tOMB Winchester . . . . . . . . . . . . . . . .  CALL 
Disk II With Controller Card . . . . . . . . . . . .  CALL 
Media Distributing t1 Mb Winchester 

Subsystem ... . . . . . . . . . . . . . . . . . . . . . . . . .  2,595.00 
Media Distributing 22 Mb Winchester 

Subsystem ... . . . . . .. . . . . . . . . . . . ... . . . . .. . 3,495.00 
Microsci A35 . . . . . . . . . . . . . .  375.00 
Microsci Controller Card .. . . . . . . . . . . . . . . 99.00 

SOFTWARE 
BUSINESS 
d Base II .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499.00 
Denver Accounting System . . . . . . . . . . . .  549.00 
Easy Filer . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .295.00 
Easy Planner . . . . . . . . . . . . .. .. . . .. . . . . . . . . .  145.00 
Easy Speller . .  . .. . . . . . . . . . . . . . . . . . . . . . .  129.00 
Easy Writer II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259.00 
VisiCalc . . . . . . . . . . . .  205.00 
VisiTrend/Piot . . .. .  : . . . . . . . . . . . . . . . . . . . . . . . . .  249.00 
VisiDex . . . . .  205.00 
VisiFile . . . . . . . . . . . . . . . . . . . . . .  249.00 
Business Forecasting Module . . . . . . . . . .  85.00 
Desktop Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249.00 
Visischedule . . .  .249.00 
HOME & PERSONAL 
The Home Acccount + . . . . . . . . . . . . . . . . . . 1 09.00 
Money Decisions . . . . . . . . . . . . .  t45.00 
M athmagic . . . . . . . . . . . . . . . . . . . . .  65.00 
Graphmagic . .. . . .. . . . . . . . .  65.00 

Rana Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3t9.00 
Rana Controller . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  t 09.00 
TEAC Super 5 Disc Drive . . . . . . . . . . . . . . .  .299.00 
TEAC Super 5 Controller Card . . . . . . . .  89.00 
TEAC Super 5 Double-sided 

Disk Drive . . .  . . . . . . . . . . . . . . . .  .429.00 
TEAC Super 5 Controller Card for 

Double-sided Disk Drive . . . . . . . . . . .  t 09.00 

Palomar is pledged to your  satisfaction .  

hi'IJ Palomar makes buying easy . _ . IZJ  
ORDER TOLL-FREE! Call 

800-237-3333 
In California call 800-338-5555 

Telex 6971 20-1 50 
TERMS OF SALE: Cash, Check, money order, bank wire transfer, credit card, or purchase orders 
from qualified firms and institutions. Please include telephone number with order and expiration 
date on credit card orders. California residents add 6% sales tax. Advertised prices are for 
prepaid orders F.O.B. shipping point. Add 3% or $3.00 minimum for shipping in the U.S. Pricing 
and availability subject to change without notice. Address written orders to: 

910-105 W. San Marcos Blvd., San Marcos, CA 92069 

C O M PUTER P R O D U CTS 
Circle 337 o n  I nqu iry card. 



An exact copy. Fax is the only system that sends it Many termi na ls can receive without a n  operator. Send 
most anywhere in the world. Speed. Economy. Confidential ity. them with Fax. It's the only way for hard copy to travel. 
Fax puts it together l i ke no other system can .  For a free brochure, ca l l  tol l  free 1 800 874-8000orwrite: 

Al l  you need to send hard copy overseas is a Fax Facts, P.O. Box 397, East Brunswick, NJ 0881 6-0397. 
telephone and a facsimi le machine.  The same machine you r - Tim�nd co�to tra�i't';400-word pag;t; E�pe:< - I  
may a l ready be us ing domestical ly. The price of a Fax TRANSMISSION cosT transmission is the p rice of a ca l l .  And our 1 -m inute overseas 

I TIMES** 
m i n i m u m  makes it more economica l  tha n ever. See the chart ���,J�1 ;�) g

i
������) E(������a�i

e 
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Send signed documents. G raphs. Pictures. Fax 1 MINUTE $2 .37 $ 17 8  $ 1 .42 
transmits an exact dup l icate from you r  orig ina l .  Sending them 1 3 MINUTES $5 03 $3 78 $3 02 1 requ i res no specia l  tra in ing or personnel .  Send them any time. � MIN�s-

_
$9 02 _ _  
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*Simi lar attractive rates to other areas. 
**Transmission times vary depending on type of equ ipment used. @aen System 



Keywords in a Fuzzy Context 
CBASIC programs for bibliographic search that will tell you the 

degree to which various articles meet your requirements .  

I used to rack my brain trying to 
remember where I had read an article 
that contained just the information I 
needed for one project or another. I 
knew I'd read it somewhere, but I was 
at a loss to recall the source. As my 
library of periodicals grew, so did my 
frustration. 

Then I read an article (see reference 
1) in which the author, Ronald Yager, 
described the use of fuzzy-set theory 
in searching a bibliography. Needless 
to say, I had found the elegant solu
tion to my problem. The next step 
was to realize Yager's brainchild by 
implementing it .  

Shortly afterward, I began writing 
a set of programs in CBASIC . In 
writing them, I set myself several 
goals: to adhere to the description in 
Yager's article, to minimize the 
amount of computer memory re
quired, and to make the programs 
user-friendly and crash-proof. To my 
surprise, I found that achieving the 
third goal required much more effort 
and code than I had anticipated. 

The advantage of applying fuzzy
set theory to a bibliographic search is 
that you can ask for references to ar-

Thomas A. Smith 
1525 Lyndhurst Ave. 
Camarillo, CA 93010 

tides that satisfy more than one 
criterion. You formulate your inter
rogation as a logical connection of 
concepts; the bibliographic search 
system uses fuzzy-set theory to inter
pret the interrogation and gives you 
information on the degree to which 

Fuzzy sets allow you 
to introduce the 

"degree of belonging" 
concept. 

the articles in the bibliography �atisfy 
it. Then the system lists those articles 
that meet various criteria to the 
degree you had specified. 

The search system also includes 
programs to build and modify both 
the bibliography file and an associ
ated file containing descriptive key
words for the library. A third file, 
built interactively when a new library 
is first established, describes the 
record structure of the bibliographic 
and keyword files and contains other 
program initialization data. Other 

utility programs list the keyword 
vocabulary to the console or printer 
and compress a bibliographic file 
after many record deletions have 
been made. 

Why Fuzzy Sets? 
For bibliographic searching, fuzzy 

sets are clearly superior to normal 
Boolean sets . In classical set theory, a 
variable can assume only two values: 
true or false, one or zero. An element 
either belongs to a set or does not. 
Fuzzy sets allow me to introduce the 
"degree of belonging" concept and 
still retain the ability to perform the 
logical operations equivalent to the 
AND, OR, NOT, and IMPLICA
TION of two-valued logic. 

Two-valued logic lets me search a 
bibliography (with descriptive key
words attached) for all articles 
described as, say, 

(entertaining 
OR educational) 

AND NOT lengthy. 

But this kind of search can provide no 
information on how entertaining, 
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Boolean Fuzzy Fuzzy 
Operat ion Notation Definition 

x AND y X * y min(x,y) 
X OR y X + y max(x,y) 
NOT y ( y )' 1 - y 
x I MPLIES y x # y  max(1 - x,y) 

Table 1: Notation and definition for fuzzy-set operations. 

educational, or lengthy the reported 
articles are. The use of fuzzy sets, 
however, lets me qualify each key
word descriptor by a numeric indica
tion, in the range of 0 to 1, for the 
degree to which the keyword applies 
to an article. In addition, when I in
terrogate the bibliography I can now 
qualify each keyword I use in the 
search with a number between 0 and 
1 to indicate the importance of that 
quality to me for this search. 

For the sake of illustration, let's 
recast the two-valued example above 
into one using fuzzy sets. Let's sup
pose that one of the articles in the bib
liography is described as entertaining 
(0.5), educational (0.8), and lengthy 
(0.3) .  Let us further suppose that I in
terrogate the bibliography with the 
following interrogation phrase : 

(entertaining (0.2) 
OR educational (0.9)) 

AND NOT lengthy (1.0) 

For each of the articles in the file, the 
search process will first perform a 
logical AND on the values of corre
sponding keywords in the interroga
tion and in the article descriptors, and 
replace the keywords in the interroga
tion phrase with the results. Carrying 
out this expansion for our example, 
we have 

((0.2 AND 0.5) 
OR (0.9  AND 0.8))  

AND NOT (1 .0  AND 0.3)  

When we reduce this expression using 
the definitions in table 1 for fuzzy 
operations, we obtain, in three steps: 

(0.2 OR 0.8) AND NOT (0.3) 
0.8 AND 0 . 7  

0 .7  
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This article, then, would be rated as 
satisfying my interrogation request at 
the 0.7 level. If the search had en
countered a second article with the 
same keywords and descriptors ex
cept that its length had a value of 0.9,  
it would have received a rating of 0 .1 .  
The difference in  ratings reflects the 
importance I attached to brevity. 

A traditional search 
can provide no 

Information on how 
entertaining, 

educational, or lengthy 
the reported 
articles are.  

This i s  · the basis for the method 
used in the bibliographic search sys-. 
tern. The actual method employed is 
somewhat more flexible because the 
interrogation phrase is entered as a 
logical connection of concepts. The 
concept words need not be in the key
word vocabulary; the program asks 
you to define each concept in terms of 
keywords from the vocabulary and 
ratings associated with the keywords. 
Thus, using the fuzzy symbology 
from table 1, I could have produced 
the same results as in the last example 
by either of two sequences: 

An interrogation phrase of 
((entertaining +educational) *  
(lengthy)') followed by defining 
the concepts as 

entertaining: entertaining 0.2 
educational: educational 0.9 

lengthy: lengthy 1 .  0 

An interrogation phrase of (en
tertaining* (lengthy)') followed 
by defining the concepts as 

entertaining: entertaining 0 .2  
educational 0 .9  

lengthy: lengthy 1 . 0  

It i s  important t o  note that the only 
link between words (concepts) in the 
interrogation phrase and keywords in 
the bibliographic file is that estab
lished by the list of concept defini
tions. In effect, this allows us to rede
fine a keyword, as we did with the 
word "entertaining" in the second se
quence above. 

System Overview 
The bibliographic search system 

consists of seven separate programs 
chained together (using the CBASIC 
CHAIN statement to transfer control) 
under control of a main driver, 
BIBLIO, shown in listing 1. BIBLIO 
first reads a file of initialization data, 
then displays the menu of functions 
available, and finally executes the 
selected function. If there is no in
itialization data on file, the main 
driver will call the program P ARMS 
(see listing 2), which interacts with 
the user to define the system param
eters as a file called < library> . DEF. 
The term < library> denotes a user
chosen name that applies to all files 
associated with a particular biblio
graphy; < library > . VOC, the second 
of three necessary files, contains the 
vocabulary of keywords and is built or 
modified by the program VOCBLD 
(see listing 3) .  After VOCBLD has exe
cuted, it automatically chains to the 
program VOCLST (see listing 4), 
which will list the keywords on the 
console or printer. VOCLST may also 
be called independently from the main 
menu. 

To increase the efficiency of search
ing the list of keywords, the file 
< library> . VOC is maintained in 
lexicographic order. BIBBLD (see list
ing 5) builds and modifies the file of 
articles, < library > .BIB. No ordering 
is maintained in this file; articles are 
added by appending them to the end 
of the file. The program deletes articles 
by serially reading and displaying 



records of  art ic les  from the  
< library > .BIB file, letting the user 
designate records for deletion, and 
substituting five Zs for the first five 
characters of the first field of the desig
nated records. Records so marked are 
ignored when the file is searched for 
articles. When enough records have 
been marked to make it wise to do so, 
the user runs CMPRBIB (see listing 6) 
to compress the < library > . BIB file. 
This program reads and rewrites the 
< library > .BIB file and eliminates all 
records marked for deletion, thus re
claiming wasted disk space . 

The heart of this system of pro
grams is the function that searches the 
bibliography file. This has been split 
into two programs, BIBSRCH (see 
listing 7) and BIBSR2 (see listing 8) .  
BIBSR2, a continuation of  BIBSRCH, 
has been split from it to conserve 
memory. The user initiates a search 
by entering an interrogation phrase 
that consists of one or more words 
(concepts) joined or modified by 
logical operators. Parentheses estab
lish precedence for the operations. 
Permissible operators are the fuzzy 
equivalents, defined in table 1, of the 
Boolean AND, OR, NOT, and IM
PLICATION operators. The user is 
then prompted to define each of the 
concepts he has entered in terms of 
keywords found in the keyword vo
cabulary for · the library to be 
searched. Next, the search routine 
scans the < library > . BIB file of ar
ticles, calculating and recording the 
degree to which each article satisfies 
the interrogation phrase . Then the 
program displays the number of ar
ticles that meet or exceed each of the 
11 . possible degrees of satisfaction 
(0.0, 0 .1,  0 .2 . . . 1 .0 ) .  Next, the user 
is asked for a minimum satisfaction 
threshold; the program then retrieves 
and lists all articles that meet or ex
ceed this threshold. 

The system parameter  f i l e ,  
< library > .DEF, i s  generated by the 
program P ARMS and read by the in
itialization section of BIBLIO. Com
posed of numeric data only, it is read 
and written in serial fashion. Lines 
37-46 of listing 1 define the items in 
this file. The keyword vocabulary file, 
< library > . VOC, contains fixed
length records, each record holding 

Listing 1: BIBL/0, the driver routine for the bibliographic search system, initializes the 
system parameters, displays a menu of functions, and chains to the selected function. 

:1. : 

'f ! 

6 :  
7 :  
o :  

f<EM 

F<EM 

F<UI 
I'< E M  
F<EM 
f<EM 

- - F I L E  BIBL I O . B A S  

9 !  R E M  M A I N  D R I V E R  A N D  M E N U  
:1. 0 :  
1 1 !  R E M  S E T  U P  C O M M O N  F O R  C H A I N I N G  
1 2 !  % C H A I N  1 0 , 1 0 0 0 , 0 , 6 0 0  
1 3 !  C O M M O N  K E Y W D S C :I. l , L I B N A M E S , R L E N Z , T R U E % , A U T H . L F N % , T I T I  . •  L F N %  
1 4 !  C O M M O N  M A X B I B Z , M A X D E S C Z , M A X D E F Z , M A X K E Y S Z , M A XC O N Z , C O N C E P T $ ( :1. ) 
1 5 !  C O MMON I SS . L E NZ , C L S S , E R R Z , J O U R . L E N Z , K W D . L E N % , C M D S C 1 l  
l b !  C O M M O N  L F T % ( :1. ) , I'(CHT Z ( l l  , C CI N . I< E Y % ( 2 )  , C O N . F< A TE C 2 )  , 1:1 UE F < H• , L % 
:1. 7 :  
1 8 !  R E M  I N I T I A L I Z E  
1 9 !  I F  L E N C L I B N A ME $ ) m 0  T H E N  \ 
2 0 :  L I B N A ME S = C CI M M A N D S  
2 :1. : C L S ,I>•• C H f, ,r. ( 3 :1. ) : T f< U F ;c•• ···· 1 
,.1 •. 1 � P F� I N T  C L S �i 
2 3 !  IF L E N < L I B N A M E S ) = O T H E N  \ 
;�'! : J N F' U T  " P L E A S E  I::: N T E I'< L.lf:: f< A f<Y  N MI E :  " ; L. I B N A M [ �; 

2 6 !  REM I F  N O  D E F I N I T I O N S  D N  F I L E  C O  T O  D E F I N I T I O N  M O D U L E  
2 7 ! IF E N D  13 T H E N  1 1  
2El ! CJP E N  L.I B N A M E S + "  . DE F "  A!l :J 
2 9 !  I F  S I Z E C L I BN A MU>+ " , D [Y " l •• O  T H E N \ 
3 0 : D E L ET E  :3 : CHAIN " P AF, M S "  
3 1 : G O T O  1 3  
3 2 !  1 '1  C H A I N  " P AF: M S "  

3 1 !  1 3  REM O T H E R W I S E  READ D E F I N I T I O N S  
3 5 !  I F  E N D  t 3  T H E N  1 2  
3 6 :  R E A D  •t3 ;  \ 
3 7 ! M A X K E Y S Z , \ REM MAX N U M B E R  K E Y W O R D S  IN V O C A B U L A R Y  
3 8 !  M A X D E S C % , \ R E M  M A X  K E Y W O R D S  P E R  B I B L I O  A R T I C L E  
3 9 !  M A X D E F Z , \ REM M A X  K E Y W O R D S  P E R  C O N C E P T  D E F I N I T I O N  
4 0 ! M A XCCJNZ , \ R E M  M A X  N U M B E R  C O N C E P T S  P E R  Q U E R Y  
1 1 !  M A X B I B % , \ REM M A X  N U M B E R  A R T I C L E S  IN B I B L T O  F I L E  
1 2 1  Al.ITH . L E N % , \ REM A U T H O R  N A M E  F I E L D  L E N G T H  
1 3 1  T I T L . L E N % , \ R E M  A R T I C L E  T I T L E  F I E L D  L E N G T H  
1 1 :  J O U R , L.ENZ , \ R E M  J O U R N A L  N A M E  F I E L D  L E N G T H  
1 5 ! I S S . L ENZ , \ R E M  I S S U E  I D E N T I F I E R  F I E L D  L E N G T H  
4 6 ! KWD . L E N %  R E M  K E Y W O R D  F I E L D  L E N G T H  
'1 7 !  1 2  CUJSE '1 
1 8 :  
1 9 ! R E M  T O T A L  A R T I C L E  R E C O R D  L E N G T H  
5 0 ! R L E N Z • A UT H . L E N Z  + J O U R . L ENZ + I S S . L E N Z  + T IT L . L E N Z  + \ 
5 1 : 3 * < M A X D E S C % + 1 ) �- ? 
5 2 ! D I M  K E Y W D S C MA X K E Y S % ) 
5 3 :  
5 4 ! REM D I S P L A Y  M E N U  A N D  G E l' S E L E C l. I O N  
S S ! P R I N T  CLSS : P R I N T  
�; 6 :  F'f<IN T  T A B  C 1 2 ) ; " ·- - ··-----·-·-····- --E:IE:L I IJ G F< AP H Y S E A I'< C H-

·
-- ·-···--- -··---·· --·- " 

�57 : P RINT 
�;8 :  PF,INT T A B C 1 2 ) ; ' ' :I. [: U l L . O / M O O li"Y E: I B L. I O C f( A P H Y ' '  
�·;<? : F·f<INT T A B  ( 1 2 )  ; ' ' ' ' Dl.IIL. D / M O D I F Y  I<E Y W O I'<O V D C A f.': U L A I'< Y  ' '  
6 0 : P R I N ·t TAE: C :1. 2 > ;  " ::I  L I S T  I( E Y W D F<D V O C A E: l.H .. Af<Y W O I'<D S "  
6 1 : F'f< I N T  T A E: C :1. 2 ) ;  " '! S E A R C H  E:IE: L I O G I;:(lf:· H Y  F I L E "  
62 : F'F: I N T  T A E:: C 1 2 )  ; .. > CO M F' f( E S !'> E:I B L I D G I;:AF·HY F I L E ' '  
6 3  I F'f<I N T  T A E: ( 1 2 ) ;  " 6  O O NE ···· ·-· E X I T  T O  �> Y S lT M "  
6 1 ! O P T % = 7  : P R I N T  : P R I N T  
6 5 ! WHILE C CJ P T % ) 6 ) DR C DP T %< 1 l 
6 6 : INF· U T  ' T L E A S E  !:> E L E C T  DES IF: ED F U NC T I O N  E : Y  Nl.I M B E F< : " ; O P T %  
6 7 ! IF C OP T %) 6 )  CJR < D P T Z < l > T H E N  \ 
6 0 : F·f< I N T  ' ' I L. I.. E G r<l._ r· u N C T I O N  NIJME:Ef::-··-··f< E E N T E F' ' '  

6 9 : WEND 
7 0 ! 
7 :1. : REM E X E C U T E  S E L E C T E D  F U N C T I O N  
7 2 : IF O P T Z = 6  T H E N  STOP 
7 ::1 : IF IJPT%:::: 1 T H E N  C H A I N  " E:IE:BL.O" 

7 1 ! IF OF'T%••2 T H E N  C H A I N  " V li C B L. D "  
7 �'; ! lF DF'T;(, ::::::J T H I':N C: HAlN " \J IJ C L. f:> T "  
7 6 : II' llf'' T % •" '! T H E:: N  C H A I N  ' ' E: I E: S f( C H ' '  
7 7 ! lF D P T % " :•; THE::N C H A I N  " C MPFW I D "  
7 B :  SHW 

Listing 2: PARMS, the system parameter definition program, is automatically called 
from BIBLIO when a new library is being established. PARMS interacts with the user 

·
to 

build a file containing the system file descriptions and other parameters. 
' .  

J. !  F� E /'1 - · ·-···· -· ···· F [ I _. F I '' (J I � M·�t . � : t. ::> 

:J : I< EM f'· fWCr<MI P toi\MiL fl::l< D E F I N I  l l D N  rlti[HII .  1·.: 
Listing 2 continued on page 3p2 
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Listing 2 continued: 
't ! C O V1MUN t< E Y � I) �; ( 1 ) ,  L. I B N (111F 11> , I�: L. E r� %  t T f� U E i:. , ?�UTI· \ � L. F N % , 1 '.[  f"L . L E N %  

5 :  C O M M O N  M A X B I B % , M A X O E S C % , M A X D E F % , M A X K E Y S Z , MAXCON Z , C U N C E P f t < l l  
6 :  C O M M O N  IS>i . L. E i·1% , CL >;�; , E f< R Z , • .lOlii'< , L.F NZ , f:WD . L E N % , C M D •� I 1 ) : 
7 :  C O M M O N  L F T % 1 l J , R G H T Z C 1 ) , CU N . KE Y Z I 2 1 , C O N . R A T E I 2 1 , 0 U E R Y t , L %  
B :  D I M  S P A R M % 1 � 1  
? :  
1 0 :  S F· A C E /. ,• F F: E  
1 1 :  S P A C E Z • S P A C E % - � 0 0 0  
1 ,.> ' :1. 0  P f� T N T . ·ct.. s�� 
I ::I :  PfU: N T  T i\E: ( 1 2  > ;  " · ·· · ·  .. .... F'At<AM[ 'ITJ< D ET I N I T I II N  FUf< , 

:1 � :  F'IUNT L :IT:N A M E >� ; " ... 
1 :•; : F'f< :UH 
1 6 :  Pf([ N T  \ 
1. 7 :  " Tf·II�> M O D U L. F W I L L  D E F ' I N E  1'1·11': I'' Af( !\ M E T EF<" I'-m< ! H E  L.:Um AI":Y " ; L.:U::N A M E: •I> 
l B :  I N P U T  " l F  YIJU D O  N IH • f!S H  T O  I'·F: O C f': i:'JI E N T E:: i >: S E L S E  I:': N T I':T C :  " ; A N �:d: 

1. '1 :  l F  U C A S E: •� C I.. E F T •� c r, N S •I: , l I I < > ' ' C: ' '  T H E N  S T II P  
2 0 : P IUNT \ 
Z l : ' ' !" "'  F l i� S T  WE D ET I N E  H·IE: Af(f' I C L. E: l'(f': C IJ R D  F' l i': L D  S l Z [ 'i :u " ., .. , '  1 �- F'IUNT \ 
:<::1 : " Y O U  H A V E  A M A X I M U M  OF 2 �_';(1 C H A I'(AC:T EF<ti T H A T  MAY E:E A L L O C A T E D " 
2 � :  P R I N T  \ 
2�; : " F O R  E A C H  A H T I C L E  Fa:COFW , E AC H  I< E Y WCIFW O E S C f(lf'' T [JF( A T T A C H E D "  
Z 6 !  
2 7 : 
2 0 ! 

3 0 :  
3 1 :  

3 6 :  
3 7 :  
30 : 
39 : 
1 0 :  
'1 1 :  
Lt 2: : 
'l :l : 
� � :  
JJ 5 !  
1 6 :  
'1 7 :  
� 8 :  
1f 9 :  
:::i o : 
5 l ! 

53 ! 

5 4 : 

5 7 ! 
5 B : 
5 9 : 
6 0 : 
6 1 :  

6:.:'i ! 
b 6 !  
6 7 : 
6 1:1 : 
(J<J : 
7 0 :  
7 1 : 
7 ? : 
7 ::1 : 
7 1 ;  

l�:i : 
7 6 :  
7 7 :  
7 B : 
7 9 :  
u o : 
U l. :  
u ;·, :  

[) ] ; 
f:J :l ! 
H �_:j : 

fl / :  
n n � 
0 9 i 
9 0 ! 

9 7 : 
9 0 : 

1 0 0 :  

" W I L L  C ON S U M E  THF:EE O F  T H E �> E , "  
I N P U T  \ 
" W H A T  IS T H E  M A X I M U M  N U M E::Ef( DF D E S C F d:F-' T Of(S f''Ef( Af(fi CLE'' " ;  M A X D E m.:r. 
P R I N T  U S I N C  \ 
" Y illl H A V E  H·l� C H A F< A C T E I'"' F<EMAHIINI:i , " ;  2�'i ii - 3 >< M A X D E S C %  
l :l P R I N T  \ 
" I:: N T E F< M A X I MU M  F I F J  .. D L E N G T HS , IN (]f([) E:f( , F D R  A U T Ht:m , n:n .. E: , "  

FRI N T  \ 
" ,J O U R N A L. , A N D  J!> S LJ E  ... ... .... A L L  ON D N E  L. l N E , �>EF'Af<ATE F N Tf(ITfi B Y " 
F'f(J: N l  \ 
" O N E  01;: M D R E  S P A C E S  A N D  HILL OW I .. A S T  E N T in W I T H  F' E T U f< N , "  
GCISUE: 1 II 0 

IF V % < > 5  T H E N  \ 
PRINT " IN C O Fm E C T  NUME:ER DF E N T H l E S ----RE-ENl'[f(" : \  
GOTIJ 1 3  

A U T H . L E N /.= S P A R M/. ( 1 1  : T l T L . L E N /. • S P A H M /. 1 2 1  
J O U R . L E N /. = S P A R M% 1 3 1  : I S S , L E N /. = S P A R M % ( 1 1  
R L E N /.=Ali T H . L E N /. + T l T L . L EN/.+�OUH . L E � /. + I S S , L EN /. 
R L E N /. = R L. E N Z + ::I * C M A XDESC/. + 1 1 + 2 
IF R L [ N /. :>255 TAE N  \ 

P F n N T  U S I N G  " f< E C DF W  C D N T A I N S  t U-11- ·� CHAF, A C TEF,�:i " ; R L E N Z -- ci : \  
F'f(!NT " T H E  M A X I MUM I S  2 5 0  ·----F'l .. E A S E  R E - DlT I N E  F I E L D S " : \  
C O T O  1 2  

f•· rnNT C:U3$ 
P f( I N T  \ 
" "' "'  - NCI� WE S E T  T H E  M A X I M U M  S I Z E S  OF O T H E R  f"AF< A M E TEF<S * "' "  
� 0 F' I\ I N T  \ 
" E N TER ,  IN D R D E R , T H E  M A X  T il E:E A L L D W E D  F IJ F' : "  
F· F a N T  \ 
" C H A R S  F'ER f(E Y W O R D , N D ,  OF f<EYWIJRDS IN V O C A BUL.Afn C < 2 :l 6  I "  
P H I N T  \ 
" N D , C O N C E P T S  F'ER I N T E RF:OG A T IO N ,  N O , f<E Y W D HDS PEF( CONCEPT , "  
P F< i N T  \ 
" S E P A R A T E  E N T F< I E S  E:Y fiF' A C E S  A N D  F O L L O W  L A S T  W I T H  f�E T LJf( N , "  
G O S U E:: f O  II 
IF V Z < > :o T H E N  \ 

F' R I N T  " I N t::OFm t: C T  N U M E: E R  DF E N T F < T E S  -- -- f( E · -ENT EI":" : \  
C O T O  � II 

. ' 

K W D . L E N Z =  S P A R M Z C 1 l  : M A X K E Y S Z • S P AR M % C 2 1  
M A X C O N %  = S P A R M % 1 3 1  : M A X D E F Z  • S P A RM Z I 1 1  
I F  M�� K E Y S %:> 2 5 5  T t�E:N M A X K E� Y�;% = 2�5 
I N F' iJ T  " C A P A C I T Y  OF IJNE S I D E  t:lf" IJNE D :um I I<H.Of': Y T E S  I : " ;  D ,  C: A F' 
K Y , F I L /. • 2 l< M A X K E Y S /. � C K W D . L E N Z + 2 1 
K Y . F I L Z = 1 11 2 � � ( tN T Z C KY . F I L % / l. 0 2 1 1 + 1 1  
D . C A P = C l O O O � D . C A P -- 1 0 2 1 -- K Y , F I L % 1 / R L E N %  
D ,  C A P ;' D . CAF'-; l 
R L /. •B * C M A X C O N Z + l J � C M A X D E F %+ 2 1 
I N Z =2 � C M A X C O N % + 1 J � < MA X D E F Z + l l  + 1 � C M A X C O N %+ 1 1  
S T Z = C M A X K E Y�Z + 1 1 �K W D . L E N /. 
M E M Z • C S F' A C E % - R L Z - I N Z -S T I. I / 2 
F' f(J: N T  U S I N G  \ 
" Y D U  H A V E  D I S  I: c>F-r,c:E F[JI'": •H H- -U A f n i C L. F S , " ;  D ,  C AF' 

F' R :L N T  t.iS I N C  \ 
" Y O U  H A V E  MI:: M D R Y  !:i PM: E F U f·< •fl,IH,II,O• �I r.f(f'l C I ... [S , " ;  CH:: M z  

J:F M E M Z ·::: O . C A F' T t1 E N  M S F � A C: E:�=: M F M %  E l . S E  M S P A i:: E� ":: [) . C: A r:· 

f'· fn:iH u�:> I N C  \ 

" ·H ·fl •IHt- •H• AI': T l C: L  .. f:.�:; .IS T H E  t·'• <• X l MUti Y l.!\.1 M l>,y 1-IA �' E , " ;  M�'>f"c; C F.  
li�I" 'UT \ 
' ' D O  Y IJU f� J :3 H  TD f': I-:: - 1\L L. O C il T E  THE r�I! A I L f.I[:L..E �31"· (,C:E:. ( 1' / N ) '>' ' ' ; r,;,�:i <i' 

IF I I C r; �:i E ·� ( L E F' T ::I> I t. N�i�:: , l l l .,. '' Y '' T H f:· N J. li 

I N P U T  ' '  l'i1� X l t'\ U M  N D . or:· (1 r� l. T C L E !:l O L •:;:rF: F O ! ' ' ; M ti \[:1 1::: �:: 

J .F M A X 0 J. R Z ) H!5 P A C' F  T �l E N  M � Y 8 '[ 8 % = M�:Pnl:f� 

C f': E A T E  L T B NM I E 1: + " . D L F " M; l 
r·r•: nn •R• .t ; \ 

M A >:�� L YS i:. t Mf.1f.: O E h C ;� : t·I ,:·, JJH: F %  � M A X  C O N ;� , 
l"i f.\ ';\ [: J ( : ;:. , ,'1\.J f H .  L. E N %  r r r  fL. . LE I' !/.. � , l flt.Jf-: . L.F" N ;� � \ 
t �J S  . I  ... E N % , �� ��n ·, I .. E i'-l i.: 

C L. O !:) L l 
>: H (, J tJ ' ' [: J [':L. J D ' '  

l ·o I I  I' NF' I.J'i " : .- " ;  l ) l l i ; ·-1· : Cc "" l  ; ' J%  • .I 
�H-II L.. E (. 1 :·�·. I . L N  ·� P l .l i"i ':l' :. 5 (', l'H� \ l.)/,', ·:·_ ;=_ ; , 

�-� I H. L. E i'\ J D 'I: { 0\.Hi$ i :c:. f 1 ) :. " " ; ·y "1.'.:- .i �-:. + 'I !·H:' j\1 [1 
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one keyword; record length is the sys
tem parameter of line 46, listing 1. The 
maximum length of this file is defined 
in line 37 of listing 1 and cannot exceed 
255 keywords. · 

· · 

The bibliography file, < library> 
.BIB, contains fixed-length records 
with five fields each. The first four 
fields contain the author's name, the 
article title, the journal name, and the 
journal issue . The system parameters 
in lines 42-45 of listing 1 specify the 
maximum number of characters that 
each of these fields can contain. The 
last of the five fields in an article 
record contains the keyword descrip
tor data, three characters per descrip
tor. The first two characters of each 
descriptor are the ASCII · (American 
Standard Code for Information Inter
change) representation of the hexa
decimally encoded _ keyword index 
number; the third is the ASCII hexa
decimally encoded value of the article 
applicability rating for the keyword, 
scaled up by a factor of 10. 

The maxim�m record length for an 
article is 255 keywords; of these, two 
are required as record delimiters by 
CBASIC and three are used to flag the 
end of the keyword descriptor list. 
Thus the author, title, journal, and 
issue field lengths added to three 
times the number of keyword descrip
tors must not exceed 250 . The maxi
mum number of keyword descriptors 
that may be attached to an article is 
defined by the parameter in line 38 of 
listing 1 .  

Building a Library 
Let's walk through each of the pro

gram functions in the order you would 
follow to build a new library. By way 
of example, I will often refer to the 
representations of the video displays 
shown in listings 9-14. All user inputs 
in these display listings have been 
underlined for easy identification. 

First, we call up the program for 
our library named COMPJOUR with 
the CP !M command CRUN2 BIBLIO 
COMPJOUR. If we had not included 
the library name, the BIBLIO program 
would have asked for one. The library 
name may be preceded by a disk-drive 
specifier; if none is specified, the sys
tem will assume the files are assigned 
to the drive that was selected prior to 



the run command. Because we are 
building a new library, BiBLIO will 
not find any files called COMPJOUR 
and will immediately branch to the 
system parameter-definition program 
PARMS . Listing 9 represents the 
video screen as we define the contents 
of the system parameter file COMP
JOUR.DEF by responding to requests 
from P ARMS. P ARMS first gives us 
a chance to exit back to the operating 
system in case we have mistyped the 
library name. If the name is correct 
and we want to proceed; we enter a C 
and P ARMS begins the first phase of 
the definition process . This phase sets 
up the field lengths for the article 
records and is completed as shown in 
listing 9 .  

The second phase, shown in the 
screen copy in listing 10, completes 
the definition process by defining 
parameters for the keyword vocab
ulary file and setting the sizes of ar
rays . We are asked to state the capa
city of one disk surface so fhat the 
program can calculate an upper limit 
for the number of articles that can be 
stored. The number of K bytes 
entered should be the data storage 
capacity minus the combined size of 
all programs that must reside on the 
same disk. Because the bibliographic 
programs occupy 17K bytes and the 
CBASIC run-time interpreter requires 
17K bytes of disk space, we will enter 
a figure of 206K bytes, which is the 
maximum capacity left for data 
storage if we have one single-sided 
single-density 8-inch disk . After 
PARMS is given this number, it in
forms us of the maximum number of 
articles that can be accommodated in 
the available disk and memory space. 
The amount of memory stated in 
listing 10 (13, 823) is for a 64K-byte 
system. A 48K-byte system would 
provide sufficient space for process
ing about 5600 articles. 

Before PARMS writes the COMP
JOUR.DEF file, it gives us a chance to 
change the definitions. We might 
want, for example, to increase the 
number of articles that the disk can 
accommodate at the expense of the 
article-record size. Once the param
eters file, the keyword vocabulary 
file, and the article file have been 
built, we can still redefine some of 

Listing 2 continued: 
J. O l �  ::;h:) HM/:. ( V % l �;; l)(d . .  � �;· J i  .. : H T � • · D I J I·d> t l. F N " D l l �1 '1> ) 1 ��- -t I '  I 
l O Z ! ViC: : '..Ji:: + l 
.l fi J �  W H [ LF. ( f"i J ['.o •t> O: I_:o l l i·H) � T:-:: � I , _ .. " ' ' ) (', Nf\ 1. ·( �:, 1. 1-: N \. I H WI !I> '.t )  
I. ii � :  J;�."'L%+ I ; 1�1 , N l:• 

:t n •::; : \.l E N D  

J IJ 6 :  I�:F i !  tf;· t-J 

Listing 3: VOCBLD, selected by menu item 2 from BIBLIO, lets the user build or 
modify the file containing the vocabulary of keywords. 

I :  1 \ 1  /'l 1 I I  I \)I 1 1 . 1 :I I I .  I : (,: . 

:·J :  1 < 1  M 1 : 1 1 1 1 1 • / 1  Nl i)l.; t . l  I a  Y �ll ll·: l 1  V l l t . r d: : l l \  ,.;l:;: y  
't : 

l : l.lmi O N  1 •: 1 · \ Wl)•h ( I \ , I .I I : N ii MI- 'l• , l < l  .. t 1·1;:. , T l dJ E ;(, , (o i l  I'l l ,  I 1 :: N :c , I .I I I . I .L JJ:>.: 
6 :  

7 :  

f:! ! 

C O M rl i i N  111\Xi,:J t : X. ,  M I\ X IH !·; C :::: , MAXDE'r  :<: , 11,\XI<E Y !:;;, , M M:C IHI % ,  t:: DNI:. r: P I :j, \ I ) 
t: UMMON I !3 : ; . L L N /.  , 1.: 1..!·; ·1· , [ 1; 1 -:i.: , ,JI'l i J F': , Lt N /. ,  l( W [) . L E N % , Cl11.i :l, ( .1. > 
C DI1rlllN L F T /. 1  .1. > , I'<GI-1'1 7. 1 .1 ) , CON , U:. Y 7. 1 Z ) , CDN . RA 'l E I Z )  , U I IE:J<Y •I; , I. .;< 
D I M O K L Y 7. 1 M A X K E Y s7. l , V/. ( M ii X K L Y S7. J , M O V E 7. 1 M A X K E Y S Z l 

D I M  L. . �:J T I<% { n ) , F� . �:; T I ( i.'. < 0 l .1. 0 
l:l 
1 2  
1 :l 
l. � 
1 �:i 
:1. 6 
1 7  

1 13 
:1. 9  

'I E :L l ac:M IC:U ll.D / E N l.. Af( C E / C HA N G �  V I> Cfll::ut. .. Mn I·C:l.L E  
F'I'::I N T  CLS!� 
F'FUNT I (\[: ( 1 Z )  ; " ... I< E Y fH:I f':D \)OC A E: UL. A I'U [: U 1 L D / M U iil l· Y ... ... ... · 

F'fUNT 

E:L A N I< �; .... " 
ZEES �� == '' 1: :z: :z: :l.:z: z :r..:1�:r.. :z: :z::z: :z:z �1: :1.: z :z: :z::z::z: :z: �r.:r.. 7.. z :z:z 1.: :z: :z: z z z :r.. :z: z :'l� 1: :z: 1.::z: �r. z "l· :t ·z: :-r ' ' 
F D R  I Z = 1  TO MA X KF YS7. : M O V E % 1 1% 1 = 0 : V /. 1 1 7. ) = 1 7. : N E X T  T /.  
D E L % ,, 0  

2 0  R E M  I F  N O  FILE T H E N  B U I L D  U N E  
2 1  I F  E N D  t l  T H E N  1 . :1. E l  

2 2  O P E N  L H: N A M E 1; + "  , V IJ C " . · A S  l. 
2 3  IF S IZ E I L.IE: N A M E$ + " . VIJC: " ) " "  0 THE:N \ 

z q  D E L E T E  1 : GIJT D 4 . 1 E 1 

Z�i 
2 6  REM O T H E R W I S E  R E A D  T H E  F I L E  

2 7  I F  E N D  t l  T H E N  1 . 2 E l  
2 B  VOC . L E N /. = 1  
;� 9 W H I L E  TRUE% 
30 R E A D  1 1 ;  L I N E  K E Y W D S ( V O C . L. E N /. )  

3 1  VOC . L E N /. • V U C . L. E N % + 1  

3 2  W E N D  
3 3  q , zE 1  CLOSE 1 
3 �  VOC . LEN/.=VOC . LEN/.-1 
cl5 N E W Z = O  
3 6  OLD . NUMZ•VOC . LEN/. 
3 7  E:/.=RENAME < LIE: N A M E $ + "  . • VE:I(" , LIE: N A M E :t. + " . V OC " ) 
3EI CREATE U:BNAME$ + " , VT M "  AS l. 
3 9  
'I 0 INF'I.IT " DO YIJU W I S H  TO ADD O F< D E L E T E  ( A / D  > ., " ;  A N S $  

4 1  A N S $ = U C A SE $ 1 L E F T $ I AN S$ , 1 ) )  

1 2  IF ANS$ = " A "  T H E N  q , 5E 1  
q 3  
1 4  R E M  DELETE K E YWORDS 
'15 WHILE TRUE/. 
'1 6  I N P U T  " EN T E R  l(EYWORD NUMBER : " ; LI N E  T E M P S  
'1 7  IF LEN < TEMF'S > • O  T H E N  4 . 4 E 1  

4 8  JZ=V A L I TEMF' $ ) : D E L /. = D EL/. + 1  . ; D K E Y /. I D E L Z > = J Z  
4 9  KEYWD$ C JZ > = L E F T S I ZE E S I , KW D . L EN 7. > 
5 0  W E N D  

5 1  
5 2  '! . 5E 1  REM GET A N E W  KEYWORD 
5 3  W H I L E  T FW E Z  
5 4  I F  VOC . LENZ>=MAXKEY S/. T H E� \ 
,,,, PRINT " l( E Y W O R D  V O CABULARY FIJL. L "  : \  
5 6  G O T O  4 . 4 E 1  

5 7  
5 B  

:i9 
fi O 
6 :1. 
6 2  
6 3  
b 4  
C.l �.) 
6b 
b 7  
6El 
b9 
7 0  
7 1  
7 ?  
7 ::1 
7 '1 

7 �j  
7 b  
7 7  

� . • !'; 5 E l  P R I N T  " EN T E R  I(EYWUFW •I• " ; VIJC: . LE N/.+ l ; "  
INPUT " " ; LI N E  T E M P S  

I F  L E N C T E M F' S l = O THEN '! , q E l  
T E MP S = U C A S E $ 1 T E M P S > 

I/.=0 
WHILE IZ<LEN I T EMPS I : I Z = I /. + 1  

I F  M I D !� ( TEMF'f• ,  I I. , 1 )  = " " T H E N  \ 
F'FO : N T  " f( [ Y WCIFWS MAY N U T  C O N T A I N  t::L. A N I·(�; .... . .... f(E-.. E: N T E F< "  : \  
GIJTD '1 . �·; :';U. 
WEND 

VDC . LENZ•VOC . LEN/. + 1  : K E Y WD I ( VIJC . LE N /. ) = L E F T S I T E M P I + E: L A NK S , KW D . L E N /. )  
W E N D  

4 . 1 E 1  REM B U I L D F R O M  S C R A T C H  

Cf( E A T E  LIE:NAME1; + " .  V O C "  A S  1 

V O C , L EN/. ,..,0 

N E W /. = - 1  
G D T CI  '! . �lE: 1 

� . � E l  REM Q U ICKSORT A R R A Y  OF K E Y W O R D S , K E E P I N G  T R A C K  OF M O V E S  
F'fU N T " �;tli\T I N G  • • •  , " 

Listing 3 continued on page 394 
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Listing 3 continued: 
7 8 1  S X • l  I L , ST K % 1 1 1 = 1 I R . ST K% 1 1 1 • V O C , L E N X  
7 91  1 . 1 1 E 1  L Z • L , S T K Z I SZ I  I R X • R , S T KX I S Z I  I S Z • S X- 1 
8 0 1 4 . 4 2 2 E 1  IX•LX I J Z • R X  I X S = K E Y H D S I IN T X I I LZ + R % 1 /2 1 1 
P8. � !  4 . 1 3 E 1  W H I L E  K E Y W D S I IZ I < X S  : IX•I% + 1  I W E N D  

L O  W H I L E  X S < K E Y W D S I J % 1  : JZ=JZ - 1  : W E N D  
�3 1 IF I Z < = J X  T H E N  \ 
8 1 1  W S = K E Y W D S I I % 1  I K E Y W D S I I X I • KE Y W D I I J% 1  ! \  8�; I f( E Y W D 1; I ,.J % I '"w�: I T E M P Z A' %  I I/. I I \  
B K I  V Z I I Z I = V Z C J /. 1  I V/. I J Z I • T E M P /. 1 \  
8 7 1  I /. = I /. + 1  I J Z = J Z - 1  
88 1 I F I Z < = J %  T H E N  1 . 4 3 E l  
8 9 1  I F  I J % - L /. 1 ) =  I R % - l % 1 T H E N  1 , 1 4 E 1  
9 0 l  I F  I Z ( R/. T H E N  \ 
? i : S Z = S % + 1 : l_ . S T �{ % ( �) % ) =: 1 %  : R . S T' t( Z ( �i Z ) = R% 
'};?, : F\%=��J% 
9 3 1 G O T O  1 . 4 5 E l  
9 '1 I 1 .  'I 'I E"l IF l. . % · :: ,.1;( THEN \ 
9 �_:;_ ; S 7{, :�:Si�+ l : \... . �:J T I ( i� ( �:;:::, ) :: L.% : F: .  �:; ·1· 1< ::-:. ( S % )  "�,J ;·; 
? b !  L. ;�: "= I %  

9 7 ! 4 . � 5 E: t I F 1 .. % <: R %  1- l� f:. N 4 . 4 2 2 E 1  

9 h : IF  s z : > o  T H E N  1 , 1 1 E l  
<"/ Ci � i b o  REM R E - S H U F F L E M O V E  V E C T O R  
1 0 1  IF N E W %  I HE N 4 , 4 2 l l  
1 b 2  F O R  I Z = l  T O  V O C . L � N Z 
i. 0 :i IF V I:. <  I% I ·• ··· [I L D . Nl.lti% ·1 H L N  \ 
lll'l M !W E i.: I V Z (J % )  ' "" Cc ·  \'�. I I;( ) 
:1 q �;; t·I L X T  :I Z 
lli t. 
.\. 0 /  :IT D L L i>: O O T l 1 l.. N '1 . '1 ? 1." "1 

l O U F CJI'( 1X"• l J" U l.il•: u : . 

l 0 9  MUV E % C D K E Y Z I I % l l " 99 0  

1 1 0  N E X T  :r;.:. 
l l f  V U C . L E N % = V U C . L C N % � D C L Z 
:1. :l �'. 
1 1 3  q , q z E 1  R E M  W R I T E  K E Y W D $  A R R A Y  T O  D I S K  

1
i_
1
�� I F  E N D  1 1  THEN 4 . 6E l  

. J  F O R  I % = 1  T O  V O C . L E N %  
q 6 F'F(]NT U S I N G  " II. " ; H ;  f(E Y W D $  I II. I 
l l 7  N E X T  I %  
1 :Lil CL.OSE 1 
1 :L :1 F' R I N T  V D C  . LE N % ; " f(E Y W O R D S  W F, I T T E N  TIJ V D C A E: U L A F (Y "  
1 2 0  
1 2 1  I F  N O T  N E W %  T H E N  \ 
1 :2 2  E:Z"• R E N A M E  I L I B N A M E $ + " , V O C " , L I E: N A M E $ + " , V T M "  I ! \ 
1 23 OF' EN LIE:N A M E :H - " , VE:f( " AS l. : \  
1 2 �  D E L E T E  1 1 \  
1 2:5 GOSut: 5 E l  
1 2 0.  C H A I N  " VD q� S T "  
i 27 
1 2 [)  1 . 6 E 1  F'R I N T  " F I L E  W F, I T E  E:F,RDF�" 
129 I F  N E W %  IHEN DELETE 1 ELSE C L O S E  1 ! \  
i 3 0  E:Z=F,E: N A M E  I L I B N A M E I + " , V D C " , L I E: N A M E $ + " , \-' E:f( " I I \  
1 :li ClF'EN L. I B N A M E $ + " ,  V T M "  Afi 1 I \  
:1. 32. D E L E T E  1 
1 :n I N F'i.JT  ' ' F'F�E�;>; F�E T U R N  TO GO E:ACf( T O  M E N U  " ;  L I N E  ANS$ 
1 3 ft 4 . '? E 1  C H A I N  " E: U.:l..Hl " 

i :Js  
1 3 6  R E �  C O N V E R T  T W O  A S C I I  H E X  T U  I N T E G E R  
i 3 7  D E E  E N . T W O . IN T Z I DU M S I 
1 3 0  T E N Z • A S C I M I D $ 1 DUM1 , 1 , 1 1 1  
1 39 I F  I E N % > 6 1  T H E N  I E N Z • T E N %-55 E L S E  T E NZ = I E N % - 1 0  
� 1 0  U N E % = A S C I M I D S I D U M S , Z , 1 1 1  
1 1 1  I F  O N E % > 0. 1  T H E N  U N E Z = O N E Z - 5 5  E L S E  O N E % = U N E Z - 1 U  

. 14�  F N . T W O , I N T Z = :l 6 * I E N %  + O N E %  
:l � 3  R E T U R N  
:l'l'f F E N D  
:1. '15 
1 1 6  REM C O N V E R T  I N T E G E R  T O  T W O  A S C I I  HEX 
147 D E F  F N . I N T . T WU I I D U M % 1 
1 4 d  H I Z = D UM Z / 1 0. ! L O Z = D U M Z - 1 6 *HI% 
1 1 9  I F  H I % ( 1 0  T H E N  HIZ=HI % + 1 0  E L S E  H I Z , H I X + S S  
1 5 Q  I F  l . .  Cl % < 1 0  l'HE:N L.O%=L.O%·t ·�8 E L . S E  L. O % = L 0 % + 5 5  
1 5 1  F N . I N T . T W D S = C HR S C H I % 1  + CHR S I L 0 % 1 
1 :12 f(E T UF�N 
1 c;:J" f'. END 

1 5 5  5 E l REM A L T E R  K E Y W O R D  N U M B E R S  I N  B I B L I U  F I L E  F O R  N E W  ORDERING 
1�j6 
1 57 R E M  IF T H E R E  IS N O  BIBLIO F I L E  W E  A R E  DONE 
158 IF END 1 2  T H E N  5 . 5E 1  
l c; i? DF'EN l.. IE:NAMU:.· " ,  EHB" f�ECI .. FU .. E N %  A S  .. , 
u; o lF SlZic i LlE:Ni�ME::H· " , [: I E : "  ) oo•ll T HE N  \ 
l � l  D E L E T E  2 I R E T U R N  
:l. b Z  
1 6 3  R E M  O T H E R W I S E  W E  R E AD A N D  M O D I F Y  
:l <>4 F' R I N T  " M O D U" Y J N C  f(EYWDFm D E S C FdT' T ilf�fi I N  E:I E:I...liJ , , , . " 
1 6 5 IF E N D  12 T H E N  5 . 1 E 1  
1 6 6  f�NLIMi.>Z 
1 6 7  READ 1 2 , 1 1  LINE T EM P S  
1 60 D E S C . B E G X = A U T H , L E N Z + T I T I.. , L E N Z + J O U R . L E N X + I S q , L E N% + 1  
1 b9 HI-IIl..E Tl'n.JEZ 
i 7 0  R E A D  1 2 , R N UM % ;  L l � E  T E M P S  
1 7 1  I Z = D E S � . B E C Z  I L l X = L E N I T E M P S ) 
:1. 7 2  W H I L E  T R U E %  
1 7 3  D U M S = M I D S I T E M P S , I% , 3 1  
:1. 7'1 I F  D U M :r""' " F F r•· " T H E N  :"; , ::i E :I 
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these parameters . This might be desir
able if changes have occurred in 
either our disk or memory capacity . 
None of the parameters entered in 
listing 9 can be altered, nor can the 
first parameter entered in listing 10, 
but any or all of the rest may be. The 
safest way to accomplish a redefini
tion is to rename the existing COMP
JOUR.DEF file to save it as a backup 
and then rerun BIBLIO, which will let 
us generate a new COMPJOUR.DEF 
file as described above. We can then 
display the contents of both files on 
the video screen by using the CP/M 
command TYPE in order to verify 
that the new file is correct. When the 
parameter definition is completed, 
the program displays the menu 
shown in listing 11 and asks us to 
make a selection. This menu reap
pears after completion of any of the 
six listed tasks-except the last, 
which exits to CP/M . Our next step is 
to build a vocabulary of keywords. 
Accordingly, we select menu item 2 
and branch to  the  p r ogram 
VOCBLD. 

Listing 12 represents the video dis
play as we use VOCBLD to add to an 
existing library of 110 words. The dis
play is the same for building a new 
vocabulary except that the query 
about adding or deleting is not pre
sent and the keyword numbers start 
with 1. Keyword entries may not con
tain spaces. To enter a multiple-word 
keyword, we hyphenate it as shown 
in the first keyword entry in listing 
12 . We terminate the entry of key
words by pressing only the Return 
key in response to the keyword entry 
prompt .  

Once all the keywords have been 
entered, VOCBLD sorts them into 
alphabetic order and then notifies us 
of the total number contained in the 
file COMPJOUR. VOC after it has 
written or rewritten the file. If a file of 
articles, COMPJOUR.BIB, has al
ready been created, VOCBLD will 
next scan it and modify the keyword 
numbers attached to each article to 
reflect the reordered vocabulary of 
keywords. VOCBLD informs us that 
it is doing this in the last line of listing 
12. As its last !,)tep, VOCBLD calls up 
the vocabulary listing program 
VOCLST to give us an up-to-date 



printout of the vocabulary such as 
that shown in listing 13.  We can exe
cute VOCLST at any time by select
ing menu item 3 and directing output 
to the printer or the video display. 
After the vocabulary is listed, the dis
play reverts to the main menu. 

To continue creating a new library, 
we select menu item 1, which causes 
BIBLD to execute. As shown in listing 
14, BIBLD prompts us to enter each 
item in an article record and to ter
minate data entry by responding to 
the AUTHOR prompt by pressing the 
Return key. The display in listing 14 
actually shows an addition to a file of 
articles that already existed; the only 
difference in the display is the ques
tion in the second line. When we enter 
the keywords and their ratings, we 
must separate them by spaces; we 
must also enter the keywords exactly 
as they appear in the vocabulary. 
When we finish entering articles, 
BIBLD updates the COMPJOUR.BIB 
file, informs us of the number of ar
ticles on file, and then transfers back 
to the menu display when we press 
Return. 

Searching the Library 
Now that we have built a library, 

we can search it .  Selecting menu item 
4 calls BIBSRCij, which puts us in the 
search mode and, as shown in listing 
15, prompts us to enter the interroga
tion phrase. The phrase we have 
chosen, entered in the third line of the 
display, expresses interest in articles 
about graphics that use a plotter; in 
addition, the phrase states (through 
the # sign f.or implication) that if the 
article describes a program, the pro
gram should be in BASIC. Next, BIB
SRCH asks us to define each of the 
words, or concepts, used in our inter
rogation; recall that these concepts 
need not be keywords. The defini
tions entered tell BIBSRCH to inter
pret the concept GRAPHICS to mean . 
exactly what the keyword GRAPH
ICS means; to interpret PLOTTER as 
meaning either of the keywords 
PLOTTER or PRINTER but that we 
prefer PLOTTER; to interpret PRO
GRAM to mean either of the key
words PROGRAM or LISTING; and, 
finally, to interpret BASIC to mean 
the same as the keyword BASIC. 

Listing 3 continued: 
1 75 :  K Z = F N . T WO , INT Z I DUM$ 1 
1 7 6 :  I F  MOVEZ I KZ I =999 T H E N  \ 
1 7 7 : DUM2$= " "  \ 
1 7 8 :  ELSE \ 
1 7 9 : KZ=KZ+MOVEZ I KZ I  : \  
1 8 0 : DUM2S=FN , IN T . T W O S I KZ I  + R I G HT S I DU M $ , 1 1  
1 8 1 : T E M P 1 $ =L E F T $ 1 TEMPS , IZ - 1 1 + D U M 2 $ + R I G HT $ 1 T E M P $ , L 1 Z - I Z- 2 1  
1 8 2 : TEMPS=LEFH I TEMP l $ + "  " , L l Z I  
1 8 3 :  I F  LEN I DUMZ$ 1 ) 0 T H E N  IZ=IZ+3 
1 8"1 :  WEND 
1 8 5 : 5 . 3E 1  PRINT USING " & " ; t 2 , R N UM Z ;  T E M P $  
1 8 6 : RNUMZ=RNU M Z + l  
1 8 7 :  WEND 
1 8 8 :  5 . "!E 1  CLOSE Z 
1 8 9 :  5 . 5E 1  RETURN 

Listing 4: VOCLST, called automatically from VOCBLD after any modifications to the 
keyword vocabulary, lists the vocabulary on the screen or printer. VOCLST can also be 
executed by selecting menu item 3 in BIBLIO. 

1 :  REM - - -----FILE V O C L S T . BA S  
z :  

REM VOCABULARY L I S T  T O  C O N S O L E / P R I N T E R  3 :  
'l :  C:' t '"' ' 
6 :  
7 :  
8 :  
9 :  
1 0 :  
1 1 :  

C O MMON K E Y W D $ 1 1 1 , LIBNAMES , R L E N Z , T R U E Z , A U T H . LE N Z , T I T L . L E N Z  
C O M M O N  MAXBIBZ , MAXDESCZ , MA X O E F Z , MA X K E Y S Z , M A X C ON Z , C O N C E P T $ 1 1 1  
COMMON I S S . LE N Z , C L S S , ER R Z , J O U R . LE N Z , K WO , K WO . LE N Z , C M D $ 1 1 1  
COMMON LFT Z I 1 1 , R GHT Z I 1 1 , CO N , K E Y Z I 2 1 , CO N . R A T E I 2 1 , 0 UERYS , L Z 

PRINT CLS$ : P R I N T  
PRINT TAB < 1 2 1 ; " - - - - - - ---·-·-f( E Y W OfW V O C AE:U L AF�Y u:�HEF� . .... . .. ... .... .. . .  -·- ·- - "  

PRINT 
1 2 :  INPUT " 0 0  Y O U  W I S H  A PRINTED L I S T I N G  I Y /N ) ':> " ; A N �'> •t• 
1 3 :  
1 'I :  
1 5 !  
1 6 :  

I F  UCASE$ ( LE F T $  ( ANS $ ,  1 1  I = " Y "  THEN \ 
LPRINTER : CDLZ='l \ 
ELSE PRINT CLS$ : COLZ=3 

1 7 :  REM I F  N O  VOCABULARY F I L E  R E T U R N  T O  MENU 
1 8 :  I F  END t 1  THEN 3 . 3E 1  
1 9 :  OPEN LIBNAME$ + " , VO C "  A S  1 
2 0 : IF SIZE I LIBNAME$ + ". ,  V O C "  I =0 T H E N  '· 

2 1 :  DELETE 1 : GOlD 3 ,  3 E l  
2 2 !  
23 : 
2 � : 
2 5 : 
26 ! 
27 : 
28 : 
29 ! 

R E M  OTHERWISE READ COMPLETE VOCABULARY 
I F  END t1 THEN 3 . 1 E 1  
I Z = 1  
W H I L E  TRUEX 

R E A D  t 1 ; LINE KEYW0$ 1 IZ I  
IZ=IZ+ 1 
WEND 

3 . 1 E 1  IZ=IZ- 1 
CLOSE 1 

3 0 : 
3 1 : 
3"' ' 

3 3 :  
3"1 : 

REM L I S T  IN FOUR COLUMNS FOR P R I N T E R , T H R E E  F O R  S C R E E N  
I F  C O L Z = 'l T H E N  L P R I N T E R  : \  

35 ! 
36 : 
3 7 : 
3 8 :  
3 9 :  
"1 0 :  
"1 1 :  'f r} t  
"1 3 :  
4 4 :  
45 ! 
"1 6 :  
"17 :  
"1 8 :  
"1 9 :  
5 0 ! 
5 1 :  
5 "' ' 

53 : 
54 : 
'"' '"' '  
56 : 

5 7 ! 
58 : 

F O R  JZ=1 TO 5 : PRINT : N E X T  JZ : \  
P R I N T  T A B <  23 I ;  L IE:NAME$ ; "  f(E Y W O R D  VOCAE:I.IL.AF� Y "  : \ 
PR I NT TAB I 23 I ; " -· - -------·------·----·---.. -. ... ·--- ·--- .. - " 

N . RbWZ=INTZ < IZ/COLZ I 
IF I Z> < N . RDWZ*COLZ I THEN N . ROWZ•N , RO W Z + 1 
FOR J Z = 1  TO N . ROWZ 

FOR KZ=O T O  CDL.Z- 1 
I N D Z = J Z + K Z*N , ROWZ 
IF I N D Z > Iz : THEN 3 . 2E 1  
P R I N T  USING " U ll " ; INDZ ; 
PRINT " " +KEYWDS I INDZ I ;  
NEXT f(Z 

3 . Z E 1  PRINT 
NEXT J Z  

PRINT 
IF COL.Z="l THEN PRINT PRINT : P R I N T  P R I N T  
CONSOLE 
PRINT 

3, "'E 1  INPUT " P RESS RET I.IF'N TO GO BACf( T O  M E NU " ; LINE ANSI 
CHAIN " BI B L I D "  

3 ,  3 E 1  F ' R I N T  " N O  VOCABULAF'Y F IL E  N A M E D  " ;  L I B N A M E $  
GOTD 3 , "! E 1  

Listing 5: BIBLD, called by menu selection 1 in  BIBLIO, is used to  build or modify the 
bibliographic file of articles. 

:L : R E M  - - -----FILE BIBBL D . BA S  

3:  REM B I B L I O  B U I L D / M O D I F Y  R O U T I N E  
Listing 5 continued on page 396 
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Listing 5 continued: 
� :  C O M M ON �( E : Y W 0 $ ( 1 ) , LJ: B N A M E $ , R l .. E: N Z , l'RLJE% , AU T �I . L E N % , TI T L . L E N %  
, ,  C O M M O N  MA X B I B % , M A X D E S C % , MA X D EF X , M A X K E Y S % , M A X C O N % , C O N C E P T S C 1 1  

� :  C O M M Cl N J:SS . L.EN % , C I  ... S $ , ER R % , J O LJR . L. E N % , .( W D . L E N % , C M [) $ C 1 )  
! ;  C O M M O N  L F T % 1 1 l , R C H T % C l l , C ON , KE Y % ( 2 1 , C ON . R A T E 1 2 1 , Q U E R Y $ , L % 

·J :  cm;uE: 61:': 1 
., : C H ,YLN " E:JT: L I U "  
J. t) !  ;:; T O P  
u :  
1 2 !  R E M  C O N V E R T  I N T E G E R  T O  T W O  A S C I I  H E X  
1 3 !  DEF F N . I NT . T W O I I DU M % 1 
1 4 !  H I Z =D U M Z / 1 6  ! L O % = D U M X - 1 6 � H I Z  
1 5 1  I F  HI% \ 1 0  T H E N  HIX= H I % + � 8  ELSE H I Z = H I % + 5 5  
1 6 !  I F  L0 % < 1 0  T H E N  L O X = L O Z + � O  ELSE L D Z = L 0 % + 5 5  
1 7 !  F N . I N T . T W O I = C H R S C H I % ) + CHRS C L 0 % 1  
l U !  f( E T U I'.: N  
1 '' !  FOlD 

2 1 :  REM C O N V E R T  ONE D IC I T R E A L  TO A S C I I  H E X  
� ? ·  OEF F N . R E A L O N E S C D U M I 
2 3 ! O N E Z = IN T X C l O , O *D U M I 
z q : J:F (J N E % < 1 0  TtiEN O N E %= Cl N E: % ·�48 E I  .. S E  O N E % = 0 N E % �· 55 
25 ! F N . R E A L O N E S = C H R S C ON E % 1 
2 6 : f(ETUI�N 
2 7 ! FE N D  

29 ! 6 E 1  R E M  B U I L D / M O D I F Y  B I B L I O G R A P H Y  F I L E  

3 0 ! Pf( I N T  C U:i:l; 
::1 1 !  f''f( I N T  T A l::: ( 1 2 ) ; ' ' _ _ , _  .. ___ . ,. .......... -· -· E: I E: L I O  E: U I L  .. D / M O D I I"' Y -
32 ! F'fU N T  
:n : 

::1 6 :  
:v : 
:J a :  
::J ? : 
'Ill : 
'l l :  
'+ 2 :  
q J :  
't'f ! 
lf 5 !  
q 6 :  
q J : 
'18 ! 
'1 9 :  
5 0 ! 
�i l :  
5 2 ! 
�:i 3 :  
5 4 ! 
..J �I • 
5 6 ! 

R E M  IF NO V O C A B U L A R Y  F I L E , EXIT TO M E N U  
IF  E N D  1 1  T H E N  6 . 1 E 1  
OF'EN L l t: N AM E:�· ·•· " . V O C "  A S  1 
JT S I Z E <  l .. H: N A M E $ + " . V CI C "  I "0 T H E N  \ 

DELETE 1 : C O T O  6 . 1 E 1  
V O C: . LEN %"' :l 

R E M  O T H E R W I S E  R EAD V O C A B U L A R Y  
IF  E N D  1 1  T H E N  6 . 2 E 1  
WI- IILE TFWE% 

READ l l ; K E Y W D S C V OC . LE N % 1 
V O C . L E N % = V O C . L E N Z + 1  
W E N D  

6 .  2 E l  CUISE 1 
V O C . L E N X = V O C . LE N X - 1  

R E M  IF NO B I B L I O  FILE , CO B U I L D  O N E  
IF  E N D  1 2  T H E N  6 . 3 E 1  
OF' E N  LH: N A ME $ + " ,  B I B "  Rl:CL m .. E N X  A S  ,

.
, 

Il0 SIZE ( l_lDNAMU; ·t·" , E:IE:" I =0 T H E N  \ 
D E L E T E  2 : G OTO 6 . 3 E 1  

R E M  O T H E R W I S E  W E  W A N T  TO A D D  O R  D E L E T E  

57 ! 
�iB !  
59 ! 

6 0 ! 
6 1 : 

I N F'LIT " D O  Y O U  W I S H  TO A D D  em D E L ET E  A R T I C L.E S  ( A/D I ''' " ;  AN S�; 
A N S S = U C A SE S C L E F T S C AN S S , l l l  

6 '"1 • 
6:3 : 
6 4 !  
6 5 !  
6 6 !  
6 7 :  
68 ! 
6 9 !  
7 0 :  
7 1 !  
7 2 ! 
n :  
7 '1 :  

7 �5 :  

I F  t� N S$ = " D "  T H E N  q E l  

R E M  F I N O  L A S T  S E C T O R  A N D  R E A D  B I B L I O  T O  EOF 
IF  END * 2  T H E N  6 . 3 7 E 1  
R EA D 1 2 , 1 ;  L I N E  B U F F $  
DIE: . L E N Z = V A L C B U F F S I 
REA D t 2 , D I B . L E N% - 2 ; 
W H I L E  TF'UE% 

READ t 2 ; DU F F $  
W E N D  

C ll TCI  6 ,  :oi 7 E l  

6 . 3 E 1  R E M  B U I L D  IT 
E:IE: . L E N :<,"' II 
C R E ATE l..I B N A M E $ + " . E: l B 1 1  f�ECL F� L E N %  AS . ., 
F'f(I N T  U !H N C  " H' l� lt11l� " ;  1 2 ,  :1. ; BIB , I... E N %  

7 6 !  R E M  G E T  E N T R I E S  F O R  B IE:LIO A N D  W R I T E  T O  F I L E  
7 7 ! 6 .  C17U. E:L.ANI(�"' " 
/ B :  F'f( I N T  " PR ESSING  R E T URN IN f( E S F' O N S E  TO T H E  F'FW M F' T  ' AUTHCJF( ' "  
7 9 : P R I N T  " T ER M I N AlTS T H I S  I<OLJ T I N E . " 
8 0 : f'F, l N T  
8 1 !  W H I L E  T R U E Z  
8 2 ! I F BIB . LEN X > =MAXB IE:Z T H E N  6 . 3 � E 1  

WI ! I N I''IH " A U T H O R  : " ;  I... INE A U T H O R S  
8 5 : IF L E N C A U T H O R S I = O  T H E N  \ 
Bl.l : P r� J N T  U S I N G  " R  ' ' ; =lt: Z ;  CHF��; { ? b )  : \  

87 ! G O T O  6 . 3 2 E 1  
B B !  INPUT " T I T L E  ! " ;  L I N [  TITl_[$ 
U? ; I N F' UT " ,J lJ U R N A L  : " ;  l .. I N E  ,.J DLJ R N A L.t• 
? 0 : IN HIT " l [iSUE ! " ;  L I N E  l[i [iiJE:$ 9 l !  A U T H OR $ = L E F T $ C A U T H O R S + D L A NK S , A U T H . L EN% 1 
9 ? • ·y· r ·rt_ E $= I_ E:F ·I· $ C T I T L E $ + f� L A N �C�� , l· I T L . L E N % >  
93 ! J D U R N A L S = L EF T I C J U I.I R N A L S + D L A NK S , J O U R . L E N % 1 
9 q :  ·r !� !}t.J E 1; = L .. E: F· ·r 4 < I S S l J E $ �- E�L. A N K !� , J: S S . LE N % ) 
9 5 1 6 . 3 3 E 1  B U F F S = A U T H O R S + T I T L E S + J O U R N A L S + I S S U E I  
'? 6 !  I'' I([ N T  " E N H:f( I( E Y W U R D �> AND f( A T I N +:; s , J , E , , 1a:. Y W IW D :L IJ . �'j n:: Y W D R D Z  11 . 6 "  
9 7 : 
? 8 ! R E M  C ET K E Y W O R D S  A N D  R A T I N G S - - C O D E  I N T O  A S C I I  HEX 
? 9 : C M D :� "' " "  : f(E Y ;c'"li : Ef(f(%ooiJ 
:1. 0 0 !  T N F'IJI " > " ;  l .. I N E  C M D $  
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Before we continue, a few notes on 
the syntax of an interrogation phrase 
seem appropriate. Parentheses estab
lish the precedence of the operations; 
the complete phrase must be enclosed 
in parentheses and it may not contain 
spaces. The fuzzy-operator notation 
is defined in table 1; the NOT 
operator must be immediately 
preceded by a right parenthesis, 
marking the end of the expression to 
which the NOT applies. 

After BIBSRCH has parsed the in
terrogation phrase and defined the 
concepts according to our instruc
tions, the program chains to BIBSR2, 
the second half of the search pro
gram. BIBSR2 scans each article on 
file, calculating the degree to which 
each one satisfies our interrogation. 
The amount of time required for this 
search can be substantial for a large 
bibliography, but as long as we see 
that the disk is being accessed prop
erly, we can be sure the search is pro
ceeding normally. When this scan is 
over, the video display represented in 
listing 16 appears with a summary of 
the results of the search. We can then 
enter the rating level that we want ar
ticles to meet or exceed. Next we in
dicate whether we want printed out
put for the search report. When the 
program has this choice, it prints or 
displays the report as shown in listing 
17. The report begins with a section 
recounting the specifications for the 
search, which is followed by articles 
that meet those specifications . 

Some Notes and Cautions 
Three of the system's capabilities 

remain to be addressed. We can 
delete keywords from the vocabulary 
under menu item 2. The display is 
essentially the same as that for adding 
keywords (see listing 12), except that 
we are asked to enter the index 
number for the keyword rather than 
the keyword itself. Menu item 1 lets 
us delete articles from the biblio
graphy. This is a slow process 
because each article in the file is read 
and displayed, and we are asked to 
choose to keep or delete each article. 
Those we designate for deletion are 
flagged and then rewritten; those we 
designate for retention are rewritten 
unchanged. 



After enough records have been 
flagged for deletion to make it worth
while to recover their space, menu 
item 6 can compress the file. We can 
use an alternate method of deleting 
articles if enough disk space is 
available. The file of articles can be 
read by ED, the CP/M editor; 
because each article will appear to the 
editor as one line, the line positioning 
and kill commands can be used to 
delete articles. If we use this method, 
the total record count contained in 
the first record of the file must be 
changed to reflect the new total . 

You will need to change line 21 of 
the program BIBLIO to set the clear
screen command to that required by 
your terminal. The display and 
printer formatting in these programs 
assumes a line length of at least 64 
characters for the display and 80 for 
the printer. If your lines are shorter, 
you may wish to change the output 
formatting. 

Possible Extensions 
The programs I have described can 

be run on systems with at least 40K 
bytes of memory and one disk drive . 
As the examples illustrate, the use of 
fuzzy sets provides information on 
the degree to which articles meet cer
tain req�irements . A traditional 
keyword search would not provide 
this information. 

Many businesses could take advan
tage of the application of fuzzy sets to 
the search process. The system could 
match customer preferences with 
product or service descriptions and 
rate each service or product for 
customer satisfaction . Real-estate and 
mail-order firms come readily to 
mind. You may devise other applica
tions to extend and improve the capa
bilities of the bibliographic search 
system. •  
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Listing 5 continued: 
l O l l  IF I L EN I C M D I I = O I  T H E N  6 , 3 1 E 1  

1 0 2 :  s w z � - 1  : I Z = l  : W . N U M Z = O  

1 0 3 :  WHI L E I IZ<LEN I C M D $ 1 1  

1 0 � :  I F  K E Y Z > = M A X D E S C Z  T H E N  6 . 3 9 E 1  

1 11 :'; : W H I L E  I MID$ I CI1D!to , I Z ,  :1. I "' "  " I  
1 0 <'> 1  I z ,, l % + :1. 

:1. 11 7 :  W E N D  

1 0 8 1  D U M S = R I G H T S I C M O S , L E N I CMD$ 1 - I Z + :I. I 

1 0 9 :  I F  N O T  SWZ THEN 6 . 3 6 E 1  

1 1 0 :  W . N U M Z = W . NUM%+ 1 

1 .1. :1 : GO�'ii.IB 1 'IE :I. 
1 1 2 :  I F  ERR% THEN 6 . 33 E l  

1 1 3 :  B U F F $ = 8 U F F S + F N . 1 N l . T W 0 $ 1 KB % 1 

1. 1 .. 1 :  �) 4/., ·;.:: () 
1 1 5 :  G O T O  A . 3 8 E 1  

1 1 6 1  6 . 3 6 E 1 C H I = L E F 1 S C D U MS , 1 1  

1 1 / 1  l F  I C H•�< > " . " I  A N D  I I C H $ ::" 0 " 1  [If( I CI-I•P· " 't " l l  T H E N \ 

I HI : PI'U N T  " I< F HWFWS M A Y  NIH C IJ N T A I N  E:L.r-> N f( �:;----··-·· f(E-- E N T Ef( I...I N E " : \  
.I I '' :  GOTO 6 .  :J:J E 1  

1 '/ 0 :  :n: I.. I'" F T •t> I D U M •I; , 1 1 = " • "  THEN \ 

.I. / I ;  f(A T = V A I... I " O " + D U M $ 1 \ 
.1. 2 2 ; E L S E  R A T = V A L I DU M S I 

1 2 3 1  BUFF S = B UF F S + F N . R E A L ONES I R A T l  

1 2 1 : KEY Z=KE Y % + 1  

t z�=s : swz�== ··· 1 
1 2 6 : 6 .  :JBEl. >H-I l L E  I M lll$ I C M D !; , 1 /. ,  I l :: " " > 1-> ND I I /.  ::LEN I CMD$ I I 

1 2 7 :  I /. = I % + 1  

1 ;·> o : WE:ND 

1. Z 9 : W E N D  

:I. ::i ii : b .  ::1 1 E :I. Bl.I F f'. $ "' B lJ F F $ +· ' ' F F F '' 

I :J :1. :  F'F:HH U S I N G  " & " ;  t.Z ;  E:U F F S  

:1. 3 2 ;  B I E: , L E N Z = B I E: . LE N % + 1  

1 :3 ::1 : w um 
1 ::l -'1 : 
1 3 5 :  1 E 1  REM R E A D  AND D I S P L A Y  A R T I C L ES , S AV I N G  DR D E L E T I N C  AS WE G O  

1 3 6 :  R . REC%=2 : D E L /. = 0  

1 3 7 :  R E A D  t Z , 1 ;  LINE B U F F S  

1 :3 8 : Pf(J: N T  " TO D E L E T E  R E S P O ND T O  T H E  PI�DMF'T ' W IT H  AT L E A S T  T W O "  

1 39 :  PFGNT " DEPRE:>:OIONf.> D F  LE: S I G N  1 ,  T H E N  R E T U FdL DEF'f(E:;s O N L. Y  T H E "  

1 '1 0 : F'RINT " f(ETUI'(N T CJ  S A V E , E N T E R  E T H E N  RE:TI.Jf(N T U  E X IT T il M E N U "  

1 '1 1 :  PIUNT 

l 'l Z :  IF E N D  1 2  T H E N  1 . 1 E 1  

1 'f::l : WHILE T R U E %  

1 '1 1 : R E A D  t 2 , R , REC% ; L I N E  B U F F S  

1 1 5 1  P R I N T  MIDS I BU F F S , AUTH . LEN Z + T I T L , L EN/.+ l , J O U R . L E N% 1 1 

1 1 6 : P R I N T  T A B I JDUR . LEN/.+2 1 1  M l D $ I B U F F S , A I.I T H . L E N % + 1 , T l T L . L E N % 1  

1 4 7 :  P R I N T  M I D S I B UFF I , A UT H . L E N % + T I T L . L E N % + J O I.IR . L E N %+ 1 , I S S . L E N/. I ;  

1 1 8 : P R I N T  TAE: I JO U R . LEN%+2 1 1  L E F T S I BU F F S , A U T H . L E N % 1  

1 4 9 :  F'F([NT 

1 5 0 : lNF'UT , .
. 
,. " ;  LINE A N S I  

1 5 1 : IF UCASE1; ( l..E F T $ 1 A N f.>$ , 1 l l =' " E "  T H E N  4 . '! E 1  

1 :•; ;� :  I F  L E F T S I AN S $ , 2 1 = " �: :11 " T H E N  \ 
1 :; 3 : PF,INT U S I N G  " & " ; t 2 , R .  f(E C % ; " ZZ Z Z Z "  + R I G H T S  I B U F F $ , m .. E N%·-7 I : \ 
1 5 4 :  DELZ=DE l.. /. + 1  

1 5 5 :  R . R ECZ=R . RE C % + 1  

1 �5 6 : WEND 

1 5 7 : 'l .  'IE 1 F 'RINT DEJ. % ;  " ARTICLES M A R f( E D  D E L ET E D "  

1 :::;e !  CLOSE 2 

1 �;•; : G O T IJ  6 . 7 E l. 
1 6 0 : 

1 6 1 :  6 . 3 4 E 1  P R I N T  " F I L E  FULL-·-·NO M O R E  AFniCI_ E f.> C A N  E:E W R I T T E N "  

1 6 2 :  6 . 32 E l  P R I N T  E::I:E: . LEN/. 1  " A R T I C L E S  O N  F I L E "  

1 6 3 : P R I N T  U S I N G  " U U U " ;  t 2  , 1 ;  E: I B . L E N %  

1 6 '1 :  C L O SE 2 

1 6 5 :  G O T O  6 . 7E 1  

l b b !  
1 6 7 : 6 . 1 E 1  P R I N T  " N ll V O C A B U L A R Y  F I L E  N A M E D  " I  L I E: N A M E $  

1 6 !3 : 6 . 7 E l  I N P U T  " F' R E S S  f(E T I.JF(N Til G i l  E:ACf( T D  M E N U  " ;  L I N E  A N S !> 

1 6 9  f(ETURN 

1 7 0  
1 7 1  6 , 3 9 E l  REM TllO M A N Y  K E Y W O R D S  E N T E R E D  

1 / Z  f(E Y % = 0  

1 7 3  B U F F S = L EF T I I B U F F S , A U T H . L E N % + T I T L , L. E N /. + J O U R . L E N % + I S S . L E N /. I  

1 7 '1  P R I N T  " NO M O R E: T H A N  " ; M AXDESC% 1 " f(E Y W O R O S  P E R  A R T I C L E  C c� N "  

1 7 5  P R I N T  " E:E E N T E R E D . P L E A S E  S H O R T E N  L I S T  A N D  R E - E N T E R "  

1 7 6  G O T O  6 . 3 3 E 1  

1 7 7  

:1. 7 8  1 9 E 1  R E M  B R E A K O U T  K E Y W O R D  A N D  F I N D  I T S  N U M B E R  

1 7 9  If( /. = 1  
l B O  Hl-lli_E MID I I DLIM I , JT(Z , ll < > "  " : I R Z :<[f(/. + 1  : W E N D  

1 !3 1  W O R D $ • L E FT S I DU M S , IR %- 1 1 + B L A N K $  

1 !3 2  W O R D S = L E F T S I W ORD $ , 1 6 1  

1 83 W ll R D S = li C A S E I I WDR D $ 1  

1 8 '1  R E M  B I N A R Y  S E A R C H  F O R  W OR D  I N  K E Y W O R D  A R R A Y  

1 8 5  I B % = 1  : J B Z = V ll C . LEN% 

1 8 6  1 9 . 1 E l  K E:/.= I I B/.+JB % 1 / 2 

1 8 7 IF W O RD I > K E Y W D S I KB/. 1  THEN \ 
1 8 8 I B Z • K B % + 1 \ 
1 8 9  E L S E  JE:/. = K B % - 1  
.1. 9 0  I F  C WllR D S < > K E Y W D S I K B % 1 1  A N D  I I B Z < • J B % 1 T H E N  1 9 . 1 E 1  

1 9 1  I F  W O R D S < : K E Y W D S I K E: % 1  THEN 1 9 , 3E 1  

1 •n I /. :•,If(Z ·t· I/. -·· 1 

1 '1 3 I'( E T I.mN 

1 '7 �5 :l '1 . 3 E l  f'' IUNT I.I�HNC " C A N N O T  FIND f< E Y W DF W  \:J ijt# " ;  W . NI.IM% 

1 'lb INPUT " F'f(ESS f( E: Tl.JF(N TO R E ·-· E N T E f( C O M P L E T E  L I N E  " ;  L I N E  A N S I  

1 9 7  E R R %= - 1  : R E T U R N  
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EaGLE 

6 4 K  Ram 

7 8 0  K B D 1 s k  Storage 

Word Processing. U ltracalc CP/M 

C-Basic Software 

S m i t h  Corona T P  1 

L e t t e r  Q u a l i t y  P rinter  

$ 2 9 9 5.00 
EAG L E  1 600 . . . . . .  CALL 

NEC 
C O M P U T E R S  

800 1 A 57 1 9 00 

803 1 5 7 1 9.00 

80 1 2  5549 00 

P R I N T E R S  

8C23 

7 7 1 0  '17 30 

35 1 0·3530 

J B· 1 260 

J B· 1 2 0 '  
JC 1 2 1  2 
JC · . 20J 

M O N I T O R S  

5469.00 

52399.00 

5 1 599. 00 

5 1 1 9 00 

s 1 49 00 

52 99.00 

5629 00 

M O N I T O R S  

1 00 B & W 

300G 

300A 

Color 1 
Color I I  

Color I I  A 

Color I l l  

Color IV 

tr Green 

A M O E K  

B M C  

1 3·· Color 1 40 1  r M 1 d  Res. J 

9 1 9 1 U  1 3  
.. 

TAXAN 

RGB 1 

Z E N I T H  

5 7 4.95 

5 1 69 00 

51 7 9  00 

$339 .00 

$699 00 

$ 7 99.00 

5399 00 

CALL 

5 7 9.99 

5369.00 

$329.00 

5329 00 

ZVM 1 2 i 599.00 

S H A R P  

Sharp 1 3  
.. 

Color TV $ 2 7 5 00 

P A N AS O N I C  

TR·1 2 0 M I P • H•gh Res. GreenJ S 1 59.00 

CT- 1 60 Dual Mode Color $299.00 

TE R M I N ALS 
9 1 0  

9 1 2C 

920C 

925C 

950 . 

. $579.00 

$699.00 

$749.00 

$749.00 

$950.00 

WYSE WY 1 00 57<9.00 

C O M PUTERS 

800A 

802 

802H 

806 

8 1 E  
303 
1 602 1 603 

5 1 299 00 

$2649.00 

$4695.00 

$4999.00 

58999.00 

CALL 

c,.. • . L  

TI M EX S I NCLAIR 
1 000 

$ 8 5  . ... 
£1 \::\' �::! l'ud�£11 ��.= 

1 6 K  Memory Module . .  

Vu-Calc 

Check Book Manager . 

Th& Organ•zer . .  

The Budgeter 

Stock Opt•on . 

. . .  $44.95 

$ 1 7.95 

$ 1 3.95 

$ 1 4.95 

5 1 3.95 

. $ 1 4.95 

Loan & Mortgage Amorttzer . $ 1 2.95 

Mmdware Pnnte r . . . .  $ 1 09.00 

P R I N T E R S  

S M I T H  C O R O N A  

TP 1 . $599.00 

C. I T C H  (TE C J  

SlarwrrlertF 1 0·40CPS t $ 1 399.00 

Prrnlrnastert F 1 0- 55CPSJ . . . S 1 7 49.00 

Prowrrter 80 Coi(Paral lel ) . $499.00 

Prowrrter 80 Coi.(Serral) . . . . . . $629.00 

Prownter 2 11 32 Col.) . 

O K I OATA 

82A . 

83A . 

84 1 Parallel) . 

84 tSerrall 

M•croPnsm 

l O B  

1 32 ( F u lly Conf•gured). 

80 I Ful ly Conligured) 

$799.00 

$429.00 

$659.00 

$ 1 049.00 

$ 1 1 49.00 

$649.00 

. $ 1 599.00 

$ 1 399.00 

Cal: lor  other configurations. 

Gem•n• 1 0 . 

Gem1n1  1 5 . 

STAR 

. $379.00 

. $489.00 

O A I S YW R I T E R  

Letter Quality 

b?O 
630 

O I A B L O  

. . .  1 049.00 

. $999.00 

s 1 769.00 

cornrnodore 
8032 . 

4032 . 

8096 Upgrade Kil . 

$ 1 039.00 

. . . . . . . . .  $749.00 

$369.00 

Super Pel . $ 1 499.00 

203 1 . $469.00 

8250 Dbi.Sided Disk Drive . . .  $ 1 699.00 

D9060 5 Meg. Hard Disk . . . $2399.00 

D9060 7.5 Meg. Hard Disk . . .  $2699.00 

8050 . .  $ 1 299.00 

4040 . 

8300 (Leller Qualily) . 

8023 

4022 . 

. . $969.00 

$ 1 549.00 

. . . . . . . .  $599.00 

. . $399.00 

New Z -Ram. Adds CP/M 
.6 64K . . .  $549.00 

The Manager . 

Mag1s. 

$209.00 

. . .  CALL 

$ 3 1 9.00 

. $299.00 

Word Pro 5 Plus 

Word Pro 4 Plus . 

Word Pro 3 Plus . 

The Administrator. 

Info Pro Plus . . .  

Power. 

. . . . . $ 1 99.00 

. $379.00 

. .  $ 2 1 9.00 

. $79.00 

SHARP PC-1 500 
POC KET 

COM PUTER 

CE 1 5C Pr1nter. Plotter and 

Cassette l n t�rface Un•t 

C E  1 52 Casselle Recorder 

C E  1 55 8 K  Ram 

ExpansiOn Module . 

. $ 1 72.00 

$62.00 

. . .  $94.00 

C E  1 25 Pnnler/Micro Cassetle . $ 1 29.00 

M O D E M S  

H A Y E S  

Smart . .  5 229.00 

Smart 1 200 1 1  200 Baudt . . S549.00 

Chronortraph . $1 99.00 

Mrcromodem 1 00. . . $309.00 

M1cromodem I I . $ 2 79.00 

M•cromodem 1 1 1w1th  Terms) . $299.00 

N OVAT I O N  

Cal 

D-Ca! . 

2 1 2  Auto Cal 

Apple Cat I I .  

2 1 2  Apple Cat I I . 

J·Cat. 

Cat 1 03 .  

Cat 1 03/2 1 2 . 

A N C H O R  

Mark I tRS-2321 . . 

Mark II (A tan) . 

Mark 1 1 1  (TI ·99) . 

Mark IV tCBM/PETi . 

Mark V (OSBORNE! 

Mark VI (IBM·PCI 

$ 1 44.00 

. . .  $ 1 59.00 

. $589.00 

$279.00 

. $609.00 

. $ 1 1 9.00 

. $ 1 99.00 

$439.00 

$79.00 

. . $79.00 

. . . .  $ 1 09.00 

. $ � 25.00 

. $95.00 

$ 1 79.00 

Mark VII  (Auto Answer Call) . .  $ 1 1 9.00 

TRS ·80 Color Computer .  . $99.00 

9 Volt Power Supply. . $9.00 

(:: cornrnodore 

VI C 20 
$ 1 49 

, _  

I - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - ------

VIC 20 Dusl Cover . . $9.99 

VIC 1 530 Dalasselle. . . . .  $69.00 

VIC 1 54 1  (64K Disk Drive) . . . .  $339.00 

VIC 1 52 5  Graphic Printer.  . .  $339.00 

VIC 1 2 1 0  3 K  Mem. Exp. .  . . . .  $32.00 

VIC 1 1 1 0 8 K  M e m. Exp . . . . . . . .  $53.00 

VIC 1 1 1 1  1 6K Mem. Exp . . . . . . . $94 00 

VIC 1 0 1 1  RS232C Term. lnlertace .. $43.00 

VIC 1 1 1 2 1EEE·488 1nlerface . .  $86.00 

VIC 1 2 1 1 Super Expander . . . .  $53.00 

VIC Mol her Board. . . . . .  $99.00 

(:: cornrnodore 

VI C 8 4  
$ 4 2 9. 

P R O F E S S I O NAL. SO FTWARE 
Word Processing for VIC 64 . . $79.95 

-- -
� �- = � 7 -

N E C  

3550 P R I N T E R  . . •  $ 2 0 9 9  

P E R C O M  O R I V E B  

s•;,.·· 1 60K D i s k  Drive . .  

S't.a" 320K Disk Drive . 

A M O E K  

. . $249.00 

. .  $299.00 

3 1  OA Amber Monilor . . . .  $ 1 79.00 

3 1 0G . $ 1 79.00 

Amdisk (3'1,. Drivel . . . .  $729.00 

DXY Ploller . .  . . .  $7 59.00 

Color I I  . . . . . . .  $699.00 

S O FTWARE 

!.U.S. Easywriter I I  . . .  $249.00 

!.U.S. Easyspeller . .  . . .  S 1 29.00 

Peach Package(G L/AP/ARI . . .  5 4 1 9.00 

P R O F E S S I O NA L  

S O FTWA R E  

IBM/PC Word Processing. . . 5 3 1 9.00 

M I C R O P R O  

Word Star/Mail M e rge . . .  $399.00 

Clrcle 1 04 on lnqulry card. C O IT1 p u t e r  IT1 a i l  o rd e r  e a s t 

B 0 0- 2 3 3- 8 9 5 0  
I N  PA. C A L L.  [ 7 1 7)3 27-9575, 4 7 7  E.T H I R O  ST., W I L L I A M S P O RT, PA. 1 7 7 0 1  

Jn stock • I  e m s  Shipped safTle d a y  you call .  No nsk. n o  depos•t on C.O.D. orders. Pre-paid orders receive free shipping within t h e  Continental U nited States w i t h  n o  waiting period for certified 

checks or money orders. Add 3<ltl tm•n•mum $3.00) sh1pp1ng and handl1ng on all C.O.D. and Credit Card orders. NV. and PA. residents add sales tax. All  items subject to availability and price 

change NOTE: We stock manufacturers and th1rd party software tor most all computers on the market. Call  today for our new catalogue. 



ACE 1 00 0  

A C E  1 0  with C o n t r o l l e r  Card 

ACE Writer Word Processor 

CALL . . .  

FOR SYSTE M PR ICE! 
Ace 1 000 . . . . . . . .  CAL L  

S V S C O M  I I  

4BK C o l o r  C o m p u t e r  
1 000, Apple Corr.�al1ble 

Apple Soft Baste 

$ 7 6 9 . 0 0  
VI S I C O R P  

for Apple. I B M  & Fra n k l i n  

V•s•dex . .  

VtStl l le 

VtStplol 

Vtstterm . 

V•s• trend/ Piot . 

V•s•Sc�edute. 

$ 1 89.00 

. $ 1 89.00 

s 1 59.00 

$89.00 

52 2 9.00 

. . . .  $2 2 9.00 

Desktop Plan . .  $ 1 89.00 

Vis�eaiQApplei i#Aian.CBM.IBM). $1 79.00 

Vtstcorp pnces lor I B M  may vary sl ightly.  

C O N T I N E N T A L  

H o m e  Accni. (Apple/Frankl inl . $ 59.00 

Home Accounlani ( I B M I  . $ 1 1 9.00 

1 sl Class Maii (Apple/Franklln) . 559.00 

Free Fall 

Beer Run . .  

Snake Byle 

Space Eggs . 

Sneakers. 

Band•ls . .  

S I R I U S  

$ 2 4.00 

. 524.00 

. .  524.00 

. 524.00 

$24.00 

. 528.00 

S R O O E R B O U N O  

Apple Pan•c . 

Davtd's Mag•c 

Star Blazer .  

Arcade Machme . 

Chopllfter 

Serpenttne . 

I N F O C O M  

523.00 

. .  52 7.00 

$25.00 

. . $34.00 

$2 7.00 

. . $27.00 

Deadline . . 535.00 

Star Cross . 

Zork I 

Zork II or I l l  

M P C  

529.00 

. 5 2 9.00 

. 529.00 

Bubd1sk 1 1 28K Rami . . 5 7 1 9.00 

AX LO N 

Apple/Franklin 1 28 K  Ram . 5399.00 

Apple/Frankltn Ram Otsk . . . . .  $999.00 

V U - M AX 
80 Column Card 5 1 59.00 

[ �E�IJUM] A.-. H O M E  C O M P U T E R S  

O I S K  O R I V E S  - ATARI" 
F O R  ATA R I  

A T  88·S 1 5399 00 

AT 88· A I $289 00 

RFD 40·S I $539 00 

R F D  40·A I $329 00 

R F D  40·S2 $869 00 

R F D  44·S 1 5659 00 

R F D  44 ·S2 $999 00 

R A N A  O I S K  O R I V E S  

Cal l  for price and availabil ity on I he 

new Rana Disk Drives for The Apple 

and Franklin Com puter Systems. 

M I C R O-S C I  

O I S K  O R I VES F O R  

A2 

A40 . 

A70 . 

A P P L E  & F RAN K L I N  

5299.00 

. $349.00 

. .  5459.00 

C2 Controller $79.00 

C4 7 Controller . . $89.00 

F LO P PY O I S K S  

MAX E LL 

MD I (Box of 1 01 . .  

M D  I I  !Box of 1 0) 

FD I (8 .. ) .  

FD 1 1 19·· DDI 

V E R BAT U M  

$32.00 

$44.00 

$40.00 

550.00 

5 ''··· SS D O . . . $26.00 

5'1' OS D O. 536.00 

E L E P HANT 

5'1'. SS SO . 

H EW LE T T  
PAC K A R D  

(h� 4 1 C V  

$ 2 0 9  
H P  4 1 C . 

HP 1 0C 

HP 1 1 C . 

HP 1 2C 

HP 1 5C . 

HP 1 6C . 

. .  5 1 9.99 

5 1 49.00 

559.00 

57 2.00 

. 599.00 

. 599.00 

599.00 

H P I L  P E R I P H E RALS In St ock 

C a l f  for 
CALC U LATO R 

S P E C I A L S  

400 
1 6 K . . . . . . . . .  $ 1 9 9  
3 2 K  . . . . . . . .  $ 2 7 4 ::: 
4B K . . . . . . . .  5 3 5 9::: 

• Non·Atan Ram 

4 1 0  Recorder . 

8 1 0  Disk Onve.  

822 Pnnter  

825 Printer 

830 Modem 

820 Printer . 

850 I nterlace 

CX40 Joy S!1cks (pair) . 

CX853 Alar�  1 6 K  Ram 

5 74.00 

$429.00 

$269.00 

. $589.00 

$ 1 59.00 

$259.00 

5 1 69.00 

$ 1 8.00 

$7 7.95 

BOO 
4B K . . .  $ 4 9 9  

C a l l  for Pr ice a n d  

Avai labi l ity of the N EW 
6 4 K  ATA R I 1 2 00 

Axlon 3 2 K  Ram 

A.xlon 4 8 K  Ram 

..O x ton 1 2 8K Ram 

I n  tee 48K Board 

In tee 32K Board 

One Year Extended Warranty 

C X 4 8 1  Enterta•ner Package 

CX482 Educalor Package 

CX483 Programmer Package 

CX}84 Commun•cator Package 

589.00 

5 1 39 00 

S399 00 

$ 1 59.00 

$74 00 

5 7 0.00 

569.00 

$ 1 30 00 

$54.00 

5344.00 

t--------- S O FTWA R E  F O R  ATA R I  ----------f 
ATA R I  A P X  

Pac-Man . 

Cent•pede. 

Caverns.of Mars 

AsteroidS. 

Miss1le Command 

Star Ra1ders. 

Gala.x1an . 

Defender. 

Jawbreaker 

Sottporn 

O N- L I N E  

Wizard and the Pnncess . 

The Nexl S!ep 

Miss1on Astero•d 

Mouskattack 

Frogger 

Cross F�re (ROM!. 

S Y N A P S E  

F i l e  Manager 800 

Ch1cken . 

Dodge Racer . 

Synassembler 

Page 6 . 

Shamus 

Protector . 

Naut i lus . 

Sl 1me . .  

Disk Mctnager . 

DATABOFT 
Pacd1c Coast H •ghway 

Canyon Climber 

Tumble Bugs 

Shoot•ng Arcade 

Clowns and Balloons 

GraphiC Master 

GraphiC Generator 

M1cro Pa1nter 

Text W•zard 

Spell W1zard 

!3•shop's Square 

Sands ol Egypl.  

. . .  $33.00 

533.00 

$32.00 

529.00 

529.00 

. 535.00 

. $33.00 

$33.00 

$ 2 7 .00 

$2 7.00 

. $29.00 

. $34.00 

. $2 2.00 

5 3 1 .00 

53 1 .00 

536.00 

$69.00 

5 2 6.00 

526.00 

530.00 

$ 1 9.00 

$26.00 

$ 2 6.00 

$2 6.00 

$26.00 

. . 52 4.00 

. $25.00 

. .  $ 25.00 

. .  525.00 

$25.00 

525.00 

. 530.00 

$ 1 3.00 

525.00 

579.00 

$64.00 

$25.00 

$25.00 

:-ext Formal!er 

F ...! mo ly  Budgeter 

Eastern Front 

Fam1ly Cash 

Jukebox 

Dow n h i l l  

Outlaw 

Holy Grai l  

Player P1ano 

Keyboard Organ 

N u mber Blast 

Frogmaster . 

7 4 7  Land S•mulator 

Bumper Pool 

C B S  

K·razy Shoot O u t  

K - r a z y  K n l t ers 

K·razy Antics 

K-star Patrol 

E PYX 

Crush. Crumble & Chomp 

Crypt of the Undead . 

Curse of Ra 

Oatestones & Ryn 

lnvas1on Or1on 

King Art h u r's H e • r  

Morice's Tower 

Rescue at R1ge1 . 

RICOChet 

Star Wamor 

Temple of Aspha1 

Upper Reaches of Apsha1 . 

$ 1 8  50 

5 1 8  50 

524.00 

$ 1 8.50 

. 5 1 3. 50 

$ 1 8.50 

$ 1 8  50 

524.00 

$ 1 8.50 

5 1 8.50 

$ 1 3.50 

. . . .  5 1 8.50 

. $ 1 8  5-o 

$ 1 3  50 

532.00 

532 .00 

532 00 

$32 00 

524.00 

$24.00 

. 5 1 6.00 

$ 1 6.00 

5 1 9.00 

$24.00 

$ 1 6.00 

. 524.00 

$ 1 6.00 

. .  529.00 

. 529.00 

5 1 6.00 

W I C O  �· 
.J o y  S t i c k s  

for Ala fl. Commodore. �- ' � 
-· Apple & Franklin W 

C A L L  

c o rn p u t e r  rn a  i I o r d e r  w e s t Clrcle 1 04 on i nquiry card. 

B 0 0- 6 4 8 - 3 3 1 1  
I N  NV. C A L L  (702)588-5654, P . O .  B O X  6689, STAT E L I N E ,  NV. 89449 

I NTERNATI O NAL O R D E RS: A l l  shipments outside cont •nental Un•ted States must be pre-pa•d by cert1f 1ed check only1 Include 3% ( m • n • m u m  S3.00J sh•PD•ng dnd handl •ng. 

E C UC:ATI O NAL C I B C O U NTB: Addit 1onal discounts are ava1lable from both Computer Mail Order locations to qualif ied Er1ucal•onal t n.c;.t • t ut•ons. 

APO & on all orders. C P/M 1S a reg1stered trademark of D•g• ta:  Research. Inc 



Circle 433 on lnquliy card. 

The super performing, super 
reliable microcom puter from 
l ntertec Data Systems featu res 
twin double-density 5 %" drives 
with 350K or 700 K of disk storage 
...: expandable to 1 0 megabytes. 
A CP/ M* D isk Operating System, 
64K of dynamic RAM and more. 

e: suPER 
iii PRICE 
Because we're a nat ionwide 
d istributor of SuperBrain.  
CompuStar. and the Com puStar 
1 0-M egabyte D isk Storage 
System, we can offer the 
absol ute lowest prices in 
the business. 

SUPER 
SERVICE 
Better yet, we offer you a 

great deal of service and support 
because we want your business 
tomorrow as well as today. 

• We' i l  burn- in you r  SuperBrain 
for 7 2 hours before 
we del iver it 

• We'l l  help with i nstallat ion 
and config uration 

• We' l l  repai r  equ ipment at our 
service center and replace 
modu les when necessary 

• We' l l  f i l l  your software needs 
or help you develop you r  own 

• We'l l  match you r  SuperBra in  
wit h a su per printer 

For more information call 609-424-4700 

or 2 1 5-629- 1 289. To order call  toll-free 

800-2 57-52 1 7. In NJ call 60�-424-4700. 

2 Keystone Avenue 
CherrY .Hill. NJ 08003 

• Registered trademark of Digital Research I nc. 
SuperBrain and CompuStar are trademarks 
of lntertec Data Systems. 
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Listing 6: CMPRBIB, called by menu selection 5, compresses the file of articles by 
removing all articles that have been marked for deletion by BIBLD. 

1 1  REM------FILE CMPRBIB , BAS 
z :  
3 1  REM COMPRESS BIBLIOGRAPHY FILE B Y  REMOVING MARKED ARTICLES 
� :  
5 1  COMMO� KEYWD$ 1 1 1 1 LIBNAME $ 1 RLENZ , T RUE Z , AUTH . LENZ 1 TIJL , LENZ 
6 1  COMMON MAXBIBZ , MAXDESCZ , MAXDEFZ , MAXKEYSZ , MAXCONZ , CONCEPT$ 1 1 1  
7 1  COMMON ISS , LENZ , CLS$ 1 ER R Z , JOUR , L ENZ , K WD . LENZ , CMD$ 1 1 1  
B l  COMMON LFT Z I 1 1 1 R GHT Z I 1 1 1 CON , KEY Z I 2 1 , C ON , RAT E I 2 1 , Q UER Y$ 1 L Z 
9 1  
1 0 1  PRINT CLS$ 
11 I PRINT TAB I 12 I ;  " - -- - --COMPRESS BIE:LIOGRAPH Y - - - - - - "  
1 "' ' PRINT 
1 3 :  
1 � 1  REM I F  N O  BIBLIO FILE THEN G O  BACK T O  MENU 
1 5 1  I F  END t 2  THEN 5 . 9E 1  
1 6 1  OPEN LIBNAME$+ " , BIB" RECL RLENZ A S  2 
1 7 1  IF SIZE I LIBNAME$ + " , BI B " I ; 0  THEN \ 
1 8 1  DELETE 2 I GOTO 5 . 9 E 1  
1 9 1  
2 0 1 REM OTHERWISE SCAN AND DELETE 
2 1 1 R . REC%;1 I W . RECZ;1 I OELZ;O 
2 "' ' IF END t2 THEN 5 . 8E i 
23 1 READ t 2 , 1 ;  LINE BUFF$ 
2 '1. I WHILE TRUEZ 
25 1 READ t2 1 R . RECZ ; LINE BUFF$ 
2 6 1  IF LEF H I BUFF$ , 5 1 ; " ZZZZZ" THEN 5 , 2 E 1  
27{ IF R . RECZ<>W . RECZ THEN \ 
28 1 PRINT USING " & " ; t 2 ; W , R ECZ ; BUFF$ 
2 9 1  R . RECZ;R , RECZ+ 1 I W . RECZ ; W , R E C Z + 1  
3 0 1 GOTO 5 . 3E 1 -
3 1 1  5 . 2E 1  R , RECZ;R , RECZ+ 1 I DELZ;DELZ+ 1 
3 2 1  5 . 3E 1  WEND 
33 1 5 , 8E 1  PRINT USING " & " ; t 2 1 W , RECZ ; CHR$ 1 2 6 1  
3 '1 1  PRINT USING " U tttt " ; t 2 , 1 ;  W . R E C Z - 2  
35 1 CLOSE 2 
36 1 PRINT W . RECZ-2 ; " ARTICLES ON F I L E "  
37 I PRINT DEU::; " ARTICLES WERE REMOVED " 
38 I 5 ,  5E 1  INPUT " PRESS RETURN TO GO BACf( TO MENU " ; LINE ANS$ 
39 1 CHAIN " BIBLIO" 
'1 0 1 5 . 9E 1  PRINT "NO BIBLIO FILE NAMED " ; LIBNAME$ 
'1 1 1  GOTO 5 . 5E 1  

Listing 7: BIBSRCH, called by menu selection 4, is the first of two programs that ex
ecute in sequence to search the file of articles and report the results. BIBSRCH receives 
an interrogation from the user, checks it for syntax, and interacts with the user to define 
the interrogation in terms of vocabulary keywords. 

1 1  REM - - - - ---FILE BIBSRCH . B AS 
2 :  
3 1  REM FIRST SEGMENT O F  BIBLIOGRAPHY SEARCH ROUTINE 
� �  COMMON KEYW0$ 1 1 1 1 LIBNAME $ 1 RLENZ , TRUEZ , AUTH . LE N Z , TITL . LENZ 
5 1  COMMON MAXBIB Z , MAXDESCZ , MAXDEF Z , MAXKEYSZ , MAXCONZ , CONCEPT$ 1 1 1  
6 1  COMMON ISS , LENZ , CL S $ , ERRZ , JOUR . LENZ , KW O . LENZ , CM0$ 1 1 1  
7 1  COMMON LFTZ I 1 1 , RGHTZ I 1 1 1 C ON , KE YZ I 2 ) , CON , RAT E I 2 1 , QUERY$ 1 LZ 
8 1  DIM LFTZ I MAXCONZ I 1  CONCEPT $ ( MAXCONZ I 1  CON , KE Y Z C MAXCONZ , MAXOEFZ+ L I  
9 1  DIM CON . RATE C MAXCONZ , MAXDEFZ+ 1 1 1 RG H T Z I MAXCONZ I , CMD$ C MAXCO N Z I  
1 0  CONSOLE 
1 1  ERRZ;O 
1 2  BLANK$ ; "  
1 3  PRINT CLS$ 
1 '1  PRINT TAB C 1 2 1 ; " --------BIBLIOGRAPHY SEARCH-- - - - - - - "  
1 5  PRINT 
1 6  
1 7  REM READ KEYWORD VOCABULARY 
18 
1 9  REM IF N O  VOCABULARY FILE EXIT T O  SYSTEM 
2 0  IF END t 1  THEN 3 '1 E 1  
2 1  O P E N  LIBNAME$ + " , VOC" AS 1 
2 2  IF SIZE C LIBNAME$+ " , VOC" I ; 0  THEN \ 
23 DELETE 1 I GOTO 3 '1 E 1  
2'1 
25 
26 
27 
28 
2 9  
3 0  
3 1  
3 2  
3 3  
3'1 
35 

REM OTHERWISE READ IT ALL 
IF END t 1  THEN 33E1 
VOC . LENZ;1 
WHILE TRUEZ 

READ t 1 ; LINE KEYWD$ 1 VOC , LENZ I 
VOC , LENZ;VQC , LENZ+ 1 
WEND 

3 3 E 1  CLOSE 1 
VOC , LENZ;VOC , LENZ-1 

REM IF NO BIBLIO FILE , EXIT TO SY STEM 
Listing 7 continued on page 402 



Our Prices Will Get Your Attention. 
Our Service Will Keep It. 

ORDER NO. DESCRIPTION LIST AEI PRICE ORDER NO. DESCRIPTION LIST AEI PRICE ORDER NO. DESCRIPTION LIST AEI PRICE 

I TELEVIDEO SYSTEMS 
TS-802 

TS-802H 

TS-1602G 
TS-1 602GH 

TS-806-20 
TS-8 16 
N-910-P 
N-910 
N-912 
N-920 
N-925 
N-950 
N-9010 

N-9050 

Integrated Single User 
Computer . 
Integrated Hard Disk 
Computer . . .  
1 6  Bit 802 Type Computer 
16 Bit 802H Type 
Computer . .  
Multi-User Computer . 
Multi User Computer . 
Televidea 910 Plus . 
Televidea 910 
Televidea 9 1 2C 
Televidea 920C . .  
Televideo 925 . . . .  
Televideo 950 . 
Second Page Option 
91 2/920 . . .  
One Additional Page for 
925/950 . . . . . . . . . . . . .  . 

3295 2632 

5995 Call 
4495 Call 

6995 Call 
7 1 95 Call 
8995 Call 

699 573 
699 573 
925 685 
995 737 
995 745 

1 1 95 921 

80 50 

95 62 

I NEC PRINTERS 
NE-3510-1 NEC 3510 SpinwriferR/O 

Serial 35 CPS . 
NE-3515-1 NEC 3515Spinwrifer R/O 

Serial Diablo Compatible 
NE-3530-1 NEC 3530 Spinwrifer . 
NE-3550-1 NEC 3550SpinwriferR/O 

Parallel IBM Compatible . 
NE-35-TRAC Bi-directional Tractor . 
NE-7710-1 NEC 7710 Spinwrifer R/O 

Serial 55 CPS 
NE-7715-1 NEC 7715 SpinwriferR/O 

Serial Diablo Comp . .  
NE-7720-1 NEC 7720 Spinwrifer KSR 

Serial 55 CPS . .  
NE-7725-1 NEC 7725 Spinwrifer KSR 

Serial Diablo Comp . .  
NE-7730-1 NEC 7730 Spinwrifer . 
NE-PC-8023 Parallel . . . . . . . . . . . . . .  . 

PLUS OTHER ACCESSORIES 

1 895 1500 

1 925 1594 
2190 1 764 

2350 2065 
265 237 

3085 2276 

3 1 65 2600 

3610 291 7 

3710 3041 
3085 2276 

695 506 

N-9051 

N-MM 
TS-24-001 

Three Additional Pages 
for 950 . . . . .  . 

For Any Televideo Terminal 
TeleSolutions WordStar 

1 �� �� ISTAR MICRONICS 
TS-100 
TS-150 
TS-200 
TS-300 
TS-400 
TS-1000 
TS-806H/20 
TS-TW . 

· CalcSfar . 
WordSfar . ����e • .  s����: . 
Supersort . 
CalcSfar . . .  
20 MB Expansion for TS-806 
Telewrifer - NEC 3500 . 

I NORTHSTAR 
NS-94404 
NS-97404 

Adv-2Q-64K Computer . 
Adv-1Q-64K-HD-5 

790 
495 
250 
250 
295 
250 
145 

3600 
2 1 95 

3599 

Computer . . . . . . . . . . . . . 4999 
NS-94401 Hrz-2Q-64K Horizon . . . . .  3599 
NS-97401 Hrz-1Q-64K-HD-5MB . 4999 

PLUS OTHER NORTHSTAR PRODUCTS �ZENITH 
ZVM-1 2 1  
Z-1 9-CN 
ZT-1-A 
Z-25-AA 
Z-89-81 
Z-90-82 
Z-89-X 
Z-90-80 
Z-37 
Z-87-89 
Z-87-90 

ZS-67 

Green Screen Monitor . 
Z-19 Terminal . . . . _ .  
Auto-Dial Terminal . 
Z-25 Dol Matrix Printer . 
Z-89 Computer System . 
Z-90 Computer System . 
Z-89 w/o Integral Drive 
Z-90 w/o Integral Drive . . 
Z-37 Dual 5" Disk Drives . 
Z8 7 Dual 5" Disk Drives . 
Same Disk add 400K 
to Z-90 . . .  

160 
895 
699 

1 499 
2499 
2799 
2495 
2895 
1 995 

999 

999 

Call 
280 
1 54  
1 71 
238 
1 64  
1 28 

2948 
1 629 

DP-8480-TP 80 Column Dot Matrix 
Printer - Parallel . 

DP-8480-TS 80 Column Dol Matrix 
Printer • Serial . .  

Gemini-1 0  10" Carriage - Parallel . 
Gemini-15 15" Carriage - Parallel . 

Serial Interface Card . 
DP-8240 40 Column Dot Matrix -

Parallel or Serial . 

449 Call 

464 Call 
499 Call 
649 Call 

85 Call 

250 Call IOKIDATA 
Call 

Call 
Call 
Call 

OK-82A Okidafa Microline 82A 
with Tractor Feed 7 1 9  

OK-83A Okidafa Microline 83A . . 1 1 95 
OK-84A-P Okidafa Microline 84A 

- Parallel 
OK-84A-S Okidafa Microline 84A 

- Serial 
OK-G-82 Okigraph I for 82A . 
OK-G-83 Okigraph I for 83A . 
OK-2K 2K Butter/Serial BD. 

1395 

1 495 
99 
99 

99 all Models . . 140 
672 .. -

1
;�� IMANNESMANN .TALLY 

1 952 -

486 
7 1 3  

Call 

Call 
36 
36 

1 19 

2 1 76 
1 749 
1 950 
1593 

898 

MT1 605 
MT1 602 
MT1805 
MT1 802 

Serial 200 CPS . 
Parallel 200 CPS . 
Serial - 200 CPS or 50 CPS 
Parallel - 200 CPS 

1 695 1441 
1 695 1441 
1 995 Call 

or 50 CPS . .  
MT1 60L S or P - 1 60 CPS . 

898 

1 995 
990 

Call 
809 

Z-0-DA 

Z-67 Winchester 
Floppy Drive . 
Z4 7 Dual 8" Disk Drives . .  

5995 4747 
3695 Call 

PLUS: ANADEX · C-ITOH · DATA 
SOUTH · TI · DiABLO · COMREX 

PLUS: MORROW . ALTOS · EAGLE . 
NEC PERSONAL . FRANKLIN ACE 

ALSO AVAILABLE: 
MODEMS · DISKffiE STORAGE BOXES · 

DISKffiES · CLIPSTRIP · RIBBONS 

lsoiTW.ARE AVAILABLE 
Altos CP/M 5%" . . . . . . . . . . . . . . . • . . .  

Apple CP/M 5Y.>'' . .  
Apple DOS - Cassette . . . . . . . . • • . • . . . . . .  
Apple DOS - Diskette . . . . . . . . . . • • . . . . . . • • .  
A fori 400/800 Diskette . . . . . . . . . . • . . . . . . . • • . .  
A fori Cartridge . . . . . . . . . . . . • • . . . . . . . . . • . . . . . . . . .  

Afari Cassette . 
Basic 4 CP/M 5W' . .  
CP/M-86 Display Writer 
Cromemco CP/M 5Y.i" . . . . . . . . . • • . .  
DEC VT- 1 80 CP/M 5Y.i" . . . . . . . . . . • • . . . . . . . . . . . . .  
Eagle CP/M 5%" . . . . . . . . . . . . . . . . . 
Heath Z-90 CP/M 5W' 
Heath Zenith CP/M 5Y.i" . 
Hewlett Packard 1 25 CP/M 5'i" . .  
Hewlett Packard 8 7  CP/M 5'(,'' . 
IBM PC. CP/M 86 . . . . . . . 

. 

IBM P.C. DOS . . . . . . . .  . 

CALL 
FOR 

NEC CP/M 5Y.i" . . . . . . . . . . . . .  CURRENT Northstar Advantage CP/M 5W' . 
Northstar Horizon CP/M 5Y.i" . 
Ohio Scientific C-3 CP/M 5%" . .  
Osborne CP/M 5Y.i" . . . .  

PRICING 
Otrona CP/M 5Y.i" . . . . . . . . . . . . . . .  . 

QD-Micropalis Mad 11/Vecfor Graphic . 
Sanyo 1000 CP/M 5Y.i" . .  
Sirius Victor 5 'h" . 
Software for 8086 Computers . . . . . . . . . . . . . . . . . . . . . .  . 

Standard CP/M 5Y.i" . 
Superbrain 5 Y.i" . . . . . . . . . • • . .  

Timex/Sinclair ZX81 . . . . . . . . . • . . . . . . • • . . . . . . . . .  

TRS-80 Cassette Models I & I l l .  
TRS-80 Diskette Models I & Ill 
TRS-80 Madel II CP/M . 
Televideo CP/M 51>" . 
Vic 20 . . . .  . .  . . . . . . . . .  · · . . • .  · •  
Wang CP/M 5Y.\'', 8" . . . . . . . . . . . • • . . . . . . . • • .  , . . . . . . •  
Xerox 820 CP/M 5 W' .  . . . . . • • • . . . . . • • . . . . . . . . .  

'MARCH SPECIALS 
PALANTIER™ 

WORD PROCESSOR 
WITH MAI LOUT™ 

Powerful dot, flexible dot, easy to use! 

C h MARCH 
Ompatible Wit : AEI PRICE 

. Northstar Advantage . Televideo 802 

. 8" IBM Standard .. IBM PCoDD 

. Superbroin If . Superbro
.
in tiD 

. Kpro . . . . . . . .. . . .  . 

Apple u (64K> cPM . .  

Frankl in Ace 1 000 
. 64K Rom . 10 Key Numeric Pod 
. U/l Case Keyboard . Muflln Fan 

. 
. . 

$300 

$235 

Calf 

GUARANTEE 
PROVEN PRODUCTS 

� Prices change daily - � call for current pricing. . . 

. . .
. 

SYSTEM DESIGN HELP 
BENCH TESTING AND CONFIGURING 
TECHNICAL SU PPORT STAFF 
SERVICE AFTER SALE: 
(800) 854-7635 TECHNICAL SERVICE SUPPORT 

We will pay the freight - both ways - for repair 
on verified returns within 30 days of sale. 

TERMS AND CONDITIONS 
Prices change doily Call lor current pricing and availability Prices based 
on prepaid cash Ofders. We accept. cashiers checks. money orders. bOnk 
wires. or personal checks ( 1 0  days to clear). C.O.D. - standard ch0rges 
plus 2% handling for orders outside Calilomia. Masterchorge & Visa -
5% handling Coliforl'lio residents odd 6% soles tax. 

C i rcle 39 on inquiry card. 

CALL TOLL FREE: 

800·854·7635 
I N  CALIFORNIA CALL: 

(61 9) 562·757 1 
AUTOMATED EQUIPMENT, INC. 
8775 Olive Lane, Suites I & J . Santee, CA 9207 1 
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Regulated-: 

BV @ B amp 
+ 5 V @ 5 amp 

+ 1 2 V @ 5 amp 
+ 24V @ 5 amp 

- 5 or - 1 2 V @ 1 amp 

Unregulated: 

+ 1 6 V @ 1 amp 
- 16 V @ 1 amp 

_.JI{lSIERRA Dml SGIENt:ES ...-kJ :resno, California/ 
Marketing Division 

2 1 1 62 Lorain Road, Fairview Park, Ohio 44126 
f 2 1 6J 3 3 1 -8500 TELEX: 9801 3 1  WDMR 

See our other ad on page 39 
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Listing 7 continued: 
3 6 :  I F  E N D  tz THEN 3 � E 1  
37 : OPEN LIBNAME$+ " , BIB" AS Z 
38 : IF SIZE"< LIBNAME $ + "  . BI B "  > = O  THEN \ 
39 : DELETE Z : GDTO 3 � E 1  
� 0 : CLOSE Z 
� 1 :  
� 7 ' REM OTHERWISE GET A QUERY , CHECK SYNTAX AND PARSE 
� 3 :  GOSUB 1 E 1  
� � : 
� 5 :  R E M  THEN DEFINE QUERY I N  TERMS O F  KEYWORDS I N  VOCABULARY 
% :  GOSUfl 1 8 E 1  
�7 : 
� 8 :  R E M  NOW TO THE REST OF SEARCH ROUTINE 
� 9 :  CHAIN " BIBSRZ" 
5 0 : STOP 
5 1 ! 
52 : REM FUNCTION TO RECOGNIZE FUZZY OPERATORS AND PARENS 
53 : DEF FNSPEC . CH Z I DUM$ , POSITZ > 
5 � :  CHS=MID $ I DUM$ , POSITZ , 1 )  
55 : FNSPEC . CH Z = O  
5 6 :  IF I CHS= " t " ) OR I I CH$> = " ' " )  AND I CH $ < = " + " ) )  THEN FNSPE C , CHZ=- 1 
57 : RETURN 
58 : FEND 
59 : 
6 0 : REM GET AND PARSE AN INTERROGATION PHRASE 
6 1 :  1 E 1  ERRZ=O 
67 ' 1 . ZE 1  QUERY$= " "  
63 : PRINT " ENTER INTERROGATION PHRASE" 
6�:  INPUT " > " : LINE QUERY$ 
65 : QUERY$=UCASE $ I QUERY $ )  
66 : 
67 : REM ROUGH SYNTAX CHECK 
6 8 :  I Z = l  
6 9 : IF LE�T$ I QUERY$ , 1 l <> " l "  tHtN \ 
7 0 : ERRZ=3 : GOSUB 9 E 1  : ERRZ= O : GOTO 1 , ZE 1  
7 1 :  PARENZ= o · 
7 2 :  WHILE IZ<=L"EN I QUERY$ ) 
7 3 :  IF MID $ 1 QUERY $ , I Z ,  1 ) = " I "  THEN F'ARENZ=PARENZ+l 
H :  I F  MID$ I QUERY$ , I Z , l >  = " ) "  THEN PARENZ=PAREN:Y. - 1  
75 : IZ=IZ+l ' 

7 6 :  WEND 
7 7 :  IF PARENZ THEN ERRZ=� : GOSUB 9 E 1 l ERRZ=O : GOTO 1 . ZE 1  
78 : 
7 9 :  
s o : 
8 1 :  
8 7 ' 

8 3 :  
8 � : 
85 ! 
86 : 
87 : 
88 : 
89 : 
9 0 : 
9 1 :  
9 7 '  
9 3 :  
9 � : 
95 : 
9 6 :  
9 7 :  

REM NOW T O  PARSE 
PTR . ONEZ= 1 : PTR . TWOZ=l l LZ= O 
1 . 1 E 1  WHILE I FNSPEC . CH Z I QUERY$ , PT R . ONEZ > > AND I PT R . ONEZ<LE N I QUERY $ ) )  

PTR . ONE:Y.=PTR , ONEZ+l 
WEND 

IF PTR , ONEZ>=LEN I QUERY $ )  THEN RETURN 
LZ=LZ+l 
LFTZ I LZ > =PTR . ONEZ 
PTR . TWO:Y.=PTR . ONEZ -
WHILE NOT FNSPEC , CHZ I QUERY$ , PTR . TWOZ ) 

PTR . TWO:Y.=PT R . TWOZ+l 
WEND 

RGHTZ I LZ ) =PTR . TWO:Y. 
CONCEPT $ 1 LZ > =MID$ I QUERY$ , LF TZ I LZ > , R GHT Z I L Z > - L F T Z I LZ > > 
PTR . ONEZ=P TR . TWO:Y. 
GOTO 1 . 1 E 1  
RETURN 

9 8 :  9E1 REM ERROR COMMENTOR 
9 9 :  O N  ERRZ GOTO 9 . 1 E 1 , 9 , ZE 1 , 9 . �E 1 , 9 . 5E 1 , 9 . 6E 1  
1 0 0 :  9 . 1 E 1  PRINT "AN ILLEGAL f(EYWORD INPUT-- " :  
1 Q 1 :  GOTO 9 , 3E1 
1 O Z :  9,  Z E 1  PRINT " RATINGS _MUST BE I N  RANGE 0 ,  0 . .  , 1 ,  0 -- " :  
1 0 3 :  GOTO 9 . 3E 1  
1 0 � :  9 ,  � E l  F'RINT "ENTIRE PHRASE M U S T  BE ENCLOSED IN PARENS-- " ;  
1 0 5 :  GOTO 9 , 3E 1  
1. 0 6 :  9 ,  5 E 1  F'RINT " RIGHT A N D  L E F T  PARENS M U S T  BE BAL ANCED- - " :  
1 0 7 :  GOTO 9 . 3E 1  
1 0 8 :  9,. 6 E 1  PRINT "KEYWORDS M A Y  N O T  CONTAIN BLANKS-- " ;  
1 0 9 :  9 . 3E 1  PRINT " R E-ENTER PHRASE" 
1 1 0  I RETURN 
1 1 1 :  
1 1 2 :  
1 1 3 :  
1 1 � :  
1 1 5 :  
1 1 6 :  
1 1 7 :  
1 1 8 :  
1 1 9 :  
1 2 0 ! 
1 2 1 :  
1 2 2 :  
1 2 3 :  
1 2-tt : 
1 2 5 :  
1 2 6 :  
1 2 7 ! 
1 2 8 !  
1 2 9 !  
1 3 0 : 
1 3 1 :  

1 8 E 1  REM DEFINE CONCEPTS I N  TERMS O F  KEYWORDS 
PRINT " PLEASE DEFINE EACH OF T H E  CONCEPTS YOU HAVE ENTERED" 
PRINT - " I N  TERMS OF f(EYWORDS AND T H E I R  APPLICABILITY" 
F'RINT "EXAMF'LE : THEORY 0 .  6 APF'LICATIONS 0 ,  8 "  
PRINT 
FOR J Z = l  TO LX 

1 8 ,  3 E 1  f(E Y :Y. = O  
P R I N T  CONCEPT $ 1 JZ > : 
INPUT " l  " l  LINE CMD$ 1 JZ >  
CMD$ I JZ ) =UCASE$ 1 CMD$ 1 JZ > > 
SW:Y.=_:_ l : IZ=l 
WHILE I I:Y.<LEN I CMD$ I JZ ) ) )  AND I KEYZ<MAXDEF :Y. >  

WHILE MIDS I CMDS I J Z )  , IZ , l > = " " : I:>.:=IZ+ l  : WEND 
DUM$=RIGHT $ I CMD $ 1 JZ l , LE N I CM D$ 1 JZ ) ) - I Z+ 1 )  
I F  NOT SWZ THEN 1 8 , 7 E 1  

f(EY:Y.=KEY:Y.+l 
GOSUB B E l  
CON . KEYZ I JZ , KEY :Y. > =KBZ 
SWZ=O Listing 7 continued on page 404 



THE FORTH SOURCE™ 

MVP:FORTH - A Publ ic Domain Product 

MVP Forth is fig-FORTH modified by 1 00% of the FORTH-79 Standard 
Required Word Set plus the vocabulary for the instructional book Starting 
FOR TH. Editor. assembler and utilities are included. 

Transportability of programs is assured since the kernal of MVP-FORTH 
is the same for all computers to the machine dependent READ/WRITE 
instructions. 

Modification and extension (up or down) is simplified by having the 
source code and through the use of MVP-FORTH Programming Aids and 
Cross Compilers. 

The CP/M"' are supplied on 8" ,  SS/SD, IBM 3740. format disks. The 
include a track and sector calculation array for down loading to other 
sizes and formats. Other disks are machine specific. 

At/ About FOR TH is an annotated glossary of MVP-FORTH words as well 
as other dialects. It is in 8080 code. other MVP-FORTH implementations 
include documentation of the differences between it and other CPU's and 
computers. 

FORTH DISKS 
FORTH with editor. assembler. and manual. 

0 APPLE IIIII + by 0 PET'" by FSS 
MicroMotion $1 00 0 TRS-8011"' by Nautilus 

0 APPLE II by Kuntze $90 Systems 

C ATARI"' vaiFORTH $50 U 6800 by Talbot 

0 CP/M" by MicroMotion $1 00 Microsystems 

0 CROMEMCO"' by Inner 0 6809 by Talbot 
Access $1 00 Microsystems 

0 HP-85 by Lange $90 0 Z80 by Laboratory 

C IBM-PC"' by Laboratory 
Microsystems 

$90 

$90 

$ 1 00 

$1 00 

$50 

Microsystems $1 00 D 8086/88 by Laboratory 

0 NOVA by CCI. quad 
Microsystems $100 

floppy $1 00 0 VIC FORTH byHES. VIC20 
cartridge $60 

Enhanced FORTH with: F-Fioating Point, G-Graphics. T-Tutorial. 
S-Stand Alone. M-Math Chip Support. MT -Multi-Tasking. X-Other 
Extras. 79-FORTH-79. 

D APPLE IIIII + by Micro-
Motion. F. G.  & 79 $1 40 

U TRS-80/1 or Ill by Miller 
Microcomputer Services. 

U ATARI by F. X. & 79 $ 1 30 

PNS. F. G. & X.  

0 CP/M by MicroMotion. 

$90 0 TUTORIAL by Laxen & 
Harris. CP/M with a copy of 

F & 79 $1 40 Starting FORTH $95 

C Apple IIIII + ,  GraFORTH by 
lnsoft. stand alone 
graphics $75 

0 Extensions for Laboratory 
Microsystems IBM.Z80. and 
8086 

I.J H89/Z89 by Haydon. 
T & S  $250 

t:J Software Floating 
Point 

0 8087 Support I i H89/Z89 by Haydon. T $1 75 (IBM-PC or 8086) I I IBM-PC, PolyFORTH by 0 951 1 Support 
FORTH Inc. .  (Z80 or 8086) 
F. G. S. M. MT. & X $300 [_] Color Graphics 

L I Multi-Tasking FORTH by (IBM-PC) 
Shaw Labs. CP/M, 1J Data Base 

$ 1 00 

$ 1 00 

$1 00 

$1 00 

x & 79 $395 Management $200 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings. can also produce ROMable code. •Requires 
FORTH disk. 

1 . 1 CP/M $300 U IBM• $300 
I I H89/Z89 $300 U 8086• $300 

I I TRS-80/1 $300 I. I Z80• $300 

I I Northstar'"' $300 L I Apple 11/11 + $350 

I I fig-FORTH Programming Aids for decompiling, callfinding. 
and translating. Specify CP/M. IBM-PC. 8086. Z80. or 
Apple 11/1 1 + $ 1 50 

MVP-FORTH PRODUCTS for CP/M® I BM-PC® and Apple® 
U MVP-FORTH Programmer's Kit including disk with 

documentation . ALL ABOUT FORTH. and STARTING 
FORTH. Assembly source listing versions. $1 00 

L I MVP-FORTH Disk with documentation . Assembly source 
listing version. $75 

L1 MVP-FORTH Cross Compiler with MVP-FORTH source in 
FORTH. $300 

I I MVP-FORTH Programming Aids for decompiling. 
callfinding, and translating. Specify computer. $1 50 

L I MVP-FORTH Fast Floating Point for Apple IIIII + on board 
with 951 1 math chip. Requires MVP-FORTH for Apple $400 

lJ MVP-FORTH Assembly Source Printed listing. $20 

U ALL ABOUT FORTH by Haydon. MVP-FORTH reference. 
plus fig-FORTH and FORTH-79. $20 

* * * MVP-FORTH operates under a variety of CPU's. computers. 
and operating systems. Specify your computer and operating 
system. CP/M supplied on 8 " ,  SS/SD, 3740 format . * * *  

FORTH MANUALS, GUIDES & DOCUMENTS 
E.J ALL ABOUT FORTH by lJ AIM FORTH User's 

Haydon. An annotated Manual 
glossary of common FORTH 0 APPLE User's Manual 

$1 2 

words. MVP-FORTH MicroMotion $20 
reference. $20 0 TRS-80 User's Manual, U And So FORTH by Huang. A MMSFORTH $1 9 
college level text. $25 0 METAFORTH by Cassady. U FORTH Encyclopedia by Meta compiler in 8080 
Derick & Baker. A complete code 
programmer's manual to fig- 0 Systems Guide to fig-
FORTH with FORTH-79 FORTH 

$30 

$25 
references. Flow charted. 
2nd Ed. $25 

Ll Starting FORTH by Brodie. 
Best instructional manual 

[J Caltech FORTH Manual $1 2 

0 Invitation to FORTH $20 

lJ PDP-1 1 FORTH User's 
available. (soft cover) $1 6 Manual 

I J  Starting FORTH (hard 
cover) 

[J 1 980 FORML Proc. 
D 1 981 FORML Proc. 

2 Vol. 

lJ 1 982 FORML Proc. 
0 1 981 Rochester FORTH 

$20 

$25 

0 CP/M User's Manual, 
MicroMotion 

0 FORTH-19 Standard 
0 FORTH-79 Standard 

$40 Conversion 
$25 0 Tiny Pascal in 

fig-FORTH 

$20 

$20 

$1 5 

$1 0 

$1 0 

Proc. $25 

0 1982 Rochester FORTH 
Proc. $25 

0 NOVA fig-FORTH by CCI 
with editor, assembler, and 
utilities $1 5 

MVP-FORTH Source Listings 
0 IBM-PC 0 CP/M 

0 Using FORTH $25 0 
0 A FORTH Primer $25 

0 Threaded Interpretive 
Languages $2 t 

0 Apple 11/11 + 

0 Installation Manual for fig-FORTH, contains FORTH 

$20 

model. glossary, memory map and instructions $1 5 

Source Listings of fig-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation. Each $1 5 

0 1 802 0 6502 0 6800 0 AlphaMicro 

D 8080 0 8086/88 0 9900 0 APPLE II 

0 PACE 0 6809 0 NOVA 0 PDP-1 1 /LSI- 1 1  

0 68000 D Eclipse D VAX 
Ordering Information: Check. Money Order (payable to MOUNTAIN VIEW PRESS. 
INC.). VISA, MasterCard or COD's accepted. No billing or unpaid PO's. California 
residents add sales tax. Shipping costs in US included in price. Foreign orders. pay 
in US funds on US bank. include for handling and shipping by Air: $5 for each item 
under $25. $1 0 for each item between $25 and $99 and $20 for each item over 
$1 00. Minimum order $ 1 0 .  All prices and products subject to change or withdrawal 
without notice. Single system andtor single user license agreement required on 
some products. 
DEALER & AUTHOR INQUIRIES INVITED 

M O U NTA I N  V I EW P R ESS, I N C. 
P O  BOX 4656 MOU NTAIN VI EW, CA 94040 (41 5) 961 -41 03 
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Circle 240 on Inquiry card. 

Krell 's Col lege Board 

SAT* 
Preparation Series 

ATARI, APPLE, PET, TRS-80, IBM 
A COMPREHENSIVE PREPARATION PACKAGE 

MORE THAN 40 PROGRAMS/$299.95 
1 .  Diagnoslic analysis 
2. Prescriplion of Individual study plans 
3. Coverage of all SAT' skills 
4. Unlimited drill and pract ice 
5. SAT ' Exam Question simulator 
6. All questions in SAT' format and at 

SAT' difficulty level 
7. Instantaneous answers, explanations 

and scoring for problems 
8. Worksheet generation and performance 

monitoring - (optional) 
9. A complete record mmanagement system -

(optional) 
1 0. Systematic Instruction i n  pertinent math, 

verbal and test taking skills - (optional) 

Krell's unique logical design provides 
personalized Instruction lor each student 

according to Individual needs. 

Shelby Lyman 
Chess 

Shelby's Socrates Chess Tulorial Series uses lhe 
latest AI Techniques to customize each lesson for 
you. Construction modules cover every aspect of the 
game. For all micro's. Call or write for details. 

mazing Ben 

A complete game syslem. Learn lhe principles of 
scientific reasoning in your choice of game formats. 
Expand minds at all ages. Subjecl areas include: 
Geography. Biology, Everyday Objecls. elc. 

Game System $99.95 
Data Base, $24.95 per subject, 

3 for $50 

Isaac Newton + F.G. Newton 
$49.95 

Descarte's Delight 
$89.95 

• ·. KREI!® � �-�� .. ·�--, -=- s�Siareoflh8J���on�2.�P. 
�-" .. 
1320 Stony Brook Road/Stony Brook, NY 11790 

Telephone 516-751-5139 
Krell Soltware Corp. has no ollicial ties with the College Enl· 
ranee Examination Board or the Educational Testing Service. 

Krell is. however. a supplier ol producls to the ETS 

"Trademarks of Apple Comp. Corp .. Tandy Corp. 
Commodore Corp. Digital Research Corp .. I.B.M .. Atarl Corp. 

N.Y.S. residenls add sales tax 

Prices slightly higher outside U S 
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Listing 7 continued: 
1 3 2 : GOTO 1 8 , 8E 1  

1 3 3 1  1 B , 7 E 1  CH$=LEFT$ ( 0U M$ , 1 )  

1 3 '1 1  I F  < CH $ ( ) " , " )  AND < < CH$< " 0 " )  O R  < CH $ > " 9 " ) )  THEN \ 

1 3 5 : ERRX=5 I GOSUB 9 E 1  I ERRZ=O I GOTO 1 8 , 3E 1  

1 3 6 :  IF CH$=" , "  THEN \ 

1 3 7 : CON , RATE ( JX , f(EYZ ) =VAL < " 0 " + D U M $ >  \ 

1 3 B I  ELSE CON , RATE < J/. , KEYX l =VAL < DUM$ ) 

1 3 9 1 IF ( CON . RATE ( J /. , KEY/. ) ) 1 , 0 )  OR < CO N , RA T E < JX , K E YX > < O . O l  THEN\ 

1 '1 0 : ERR/.=2 : GOSUB 9 E 1  1 \  

1 '1 1 1 ERR/.=0 I GOTO 1 8 . 3E l  

1 '1 2 1  SW/.=-1 

1 '1 3 1  1 B , BE 1  WHILE < M IO$ ( CM O $ ( J/. )  , I/. , 1  > <> "  " )  AND < I/.(LEN < CM0$ ( J/. ) ) )  
1 '1 '1 1  I/.=I/.+1 
1 '1 5 :  WEND 

1 '1 6 1  WEND 

1 '17 1  CON , KEYZ ( J/. , KEY/.+ 1 ) = 0 CON , R ATE ( J /. , KEY/.+ 1 ) = 0 , 0  
l 'I B : NEXT J/. 
1 '1 9 :  RETURN 

1 5 0 1 

1 5 1 : 

1 5 2 : 

1 5 3 1 

1 5 4 : 
1 5 5 !  

1 5 6 :  

1 57 :  

1 5 B :  

1 5 9 1  

1 6 0 : 

1 6 1 : 

B E l  REM BREAKOUT KEYWORD FROM INPUT STRING AND FIND NUMBER 

IR/.=1 

WHILE MI0$ ( 0UM$ , IR/. , 1 l <> "  " I I R X=IR/. + 1  I WEND 
WORO$=LEFT$ ( 0U M$ , IR/.- 1 ) + BLANK$ 
WORO$=LEFT $ ( WORO$ , KWO , LE N X l  

1 6 2 !  

REM BINARY SEARCH F O R  WORD I N  KEYWORD ARRAY 

IB/.=1 : JB/.=VOC , LEN/. 

8 . 1 E 1  KB/.= ( JB/.+IB/. l /2 

IF WORO$>KEYWO$ ( KB /. l  THEN \ 
IB/.=f(E: Z + l  \ 

ELSE JB/.=f(B/.-1 

1 6 3 :  

1 6 '1 1 

1 6 5 :  

1 6 6 :  
1 6 7 :  

1 6 8 :  

IF < WORO$<>KEYW0$ ( KB/. ) )  A N D  < I B/.<= J B /. l  THEN 8 . 1 E 1  

IF < WORO$<>KEYW0$ ( KB/. l )  THEN \ 

ERR/.=1 I GOSUB 9 E 1  : ERR/.=0 1 \  

GOTO 1 B . 3E 1  
I/.=IR/.+I/. - 1  

RETURN 
1 b9 ! 

1 7 0 1 REM NO FILES 
1 7 1 1 3'1E1 PRINT " N O LIBRARY FILE NAMED " ;  LIBNAME$ 

1 7 2 :  INF'UT " F'RESS RETURN TO EXIT TO SYSTEM " ;  LINE ANS$ 

1 7 3 : STOP 

Listing 8: BIBSR2 is the second of the two portions of the search program. It scans the 
file of articles, calculating a satisfaction rating for each, summarizes the scan results, 
and lists those articles that meet your specifications. 

1 1  REM -------FILE BIBSR2 , BA S  

2 :  

3 1  REM SEGMENT TWO O F  BIBLIOGRAPHY SEARCH PROGRAM 

'1 :  COMMON KEYW0$ ( 1 l , LIBNAME$ , RLEN/. , TRUE/. , AUTH . LE N/. , TI T L , LEN/. 

5 1  COMMON MAXBIB/. , MAXDES C /. , M A X DE F /. , MAXKEYS/. , MAXCO N /. , CONCEF'T $ ( 1 )  

6 :  COMMON ISS , LEN/. , CLS$ , ERR/. , JOUR , LEN/. , KWO , LEN/. , CM0$ ( 1 )  

7 1  COMMON LFT Z < l > , RGHT/. < 1 l , CO N , KEY/. ( 2 l , CO N , RATE < 2 l , OUERY $ , L/. 
B l  DIM OF' , STK$ ( MAXCON/. l ,  V , STK < MAXCON/. l ,  A R T , KEY /. ( MAXDES C /. l  

9 1  DIM RPT/. ( 1 1 > ,  ART , VAL ( MAXDESC/. l , V < MAXCON/. l , RATING/. ( MAXBI B /. l  

1 0 1  GOSUB 1 9 E 1  
1 1  I CHAIN " E:IE:LIO" 
1 " " STOP 

1 3 :  

1 '1 1  REM FUZZY LOGICAL FUNCTIONS 

1 5 1  D E F  FN , ZADEH < A , E: , CH$ ) 

1 6 :  ERR/.=0 
17 I IF CH$= " ll "  THEN 'I E l  

1 B I  IF CH$ = " + "  T H E N  '1 . 1 E 1  

1 9 1  IF CH$<> " t "  THEN FN , ZADEH= O I ERR/.=3 I RETURN 

2 0 : IF B> < l . O - A >  THEN FN . ZAOEH=8 ELSE F N . ZADEH= l . O - A  

2 1 :  RETURN 

2 " " 'I E l  IF A<E: THEN F N . ZADEH=A ELSE FN , ZADEH=E: 

23 1 RETURN 

2 '1 :  '1 . 1 E 1  I F  A>B THEN F N . ZADEH=A ELSE FN . ZADE H=E: 

25 : RETURN 
2 6 :  FEND 

27 : 

2B : 3 E 1  REM BUILD STRING Y$ F R O M  QUERY$ BY REPLACING CONCEPT 

29 : REM NAMES WITH THEIR VALUES 

3 0 :  Y$= " "  : Y$=LEFT$ < OUERY$ , LFT/. < 1 > - 1 > 

3 1 1  LFT/. ( L/.+ 1 ) =LEN < OUERY$ ) + 1  

3 2 1  FOR IX=l T O  L/. 

33 1 V$=STR$ < V < IZ l l  

3'1 1 Y$=Y$+V$+MI0$ ( 0UERY $ , RGHTX ( I/. l , LFT/. ( I/. + 1 l -RGHT/. ( I/. ) )  
35 1 NEXT I/. 
36 1 RETURN 
37 : 

3B I 2 E 1  REM REDUCE Y$ BY PERFORMING FUZZY LOGICAL OF'S 

39 1 J /. = 1  : L 1 /.=LEN ( Y $ l  

'1 0 : I F  LEFT$ ( Y $ , 1 l <> " < "  THEN RETURN 

'1 1 1 WHILE MIO$ ( Y $ , J/. , l l <> " l "  

'1 2 1  J/.=J/.+1 I WEND 

� 3 :  1/.=J/. 

Listing 8 continued on page 406 



Scientific Applications Performed In: 

FORTRAN PROGRAM 1 
A = l . 52 
Do 10 I =  l ,  100000 
B = A + l . 43 

10 Continue 
Execution time = 6.5 sec. 

FORTRAN PROGRAM 2 
A = l . 52 
Do 10 1 = 1 , 100000 
B = A/1 .43 

10 Continue 
Execution time = 8 sec. 

(WITH BINCB MARKS TO PROVE IT!) 

Circle 250 on Inquiry card. 

The above bench marks were run on our LDP2 
system, which includes : The Lightning One* 
CPU, LDP72 floppy disk controller, HAZITALL 
system support and RAM67, 1 28K Static RAM . 
The operating system is MS-DOS**. The For
tran Compiler is Microsoft 's  Fortran, Version 
3 . 0 1 .  And , the Lightning One equipped with an 
8086 and 8087, runs at 8 MHz. 

If  your computer, micro or mini ,  can ' t  offer 
such high performance, it 's time for you to call 
Lomas Data Products ,  so you can make your 
own " lightning speed" calculations. LDP offers 
a full line of quality S 1 00 bus products : sys
tems, boards & software, all engineered to ex
acting reliability and 
p erformance crite
r i a  with a fu l l  one 
year guarantee.  

Dealer and OEM inquiries invited. 
New expanded facilities: 
LOMAS DATA PRODUCTS, INC. D 66 Hopkinton Road, 
Westboro, Mass. 01581 D Tel: (617) 366-6434 

* Trademark of Lomas Data Products, Inc. ** Trademark of Microsoft, Inc. 
BYfE March 1963 405 



Circle 287 on Inquiry card. 

CP/M® Users: 
Access IBM 

with Reforma TTer™ 
ReformaTTer conversion software lets 
you read and write IBM 3 7 40 disk
ettes * on your CP/M or M P/M system. 

ReformaTTer is ideal for CP/M users 
who want 
• Access to large system data bases 
• Distributed data processing 
• Offline program development 
• Database conversion 

With ReformaTTer, you have the 
abil ity to 
• Bidirectionally tranfer complete 

files between CP/M and IBM 
• Automatically handle ASCII/ 

EBCDIC code conversion 
• Display and alter IBM 3 7 40 direc-

tory and data 

Enjoy the same advantages of main
frame access that other ReformaTTer 
users have. Customers l ike Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp.,  and Stanford University 
all use ReformaTTer. So can you. 

Other versions of ReformaTTer con 
version software include 

CP/M - DEC (RT 1 1 ) 
TRSDOS Mod. II - CP/M 

TRSDOS Mod. II - DEC (RT 1 1 ) 
Order ReformaTTer today for only 
$ 249. 
*IBM 3 740 basic data exchange format. Refor· 
maTTer requires one 8 "  floppy drive. 

467 Hamilton Av., Suite 2, Palo Alto, CA 94301 

CP/M Is a reg. trademark of Digital Research 
. - - - - - - - - - - - - - - - - - - - - - - - - -· I Please send complete information on the follow- I : ing versions of ReformaTTer : 0 Please send ReformaTTer CP/M - IBM. My l 

check for $249 (plus $5 shipping. Cal. 
Res. add 61/zo/o sales tax). 0 Charge to my 
0 VISA 0 MasterCard. 

# ___________ exp. date __ 

Signature 

Name 

Company 

Street 

City 

State Zip 

Mail to MlcroTech Exports, Inc. 
467 Hamilton Ave., Palo Alto, CA 94301 
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Listing 8 continued: 
'I'l l WHILE MID$ C Y$ , D: , 1 > <> " < "  

'15 I IX=Ir.-1 I WEND 

'1 6 !  IX=IX + 1  

'17 1 MX=IX 

� 8 :  V . PTR�=HAXCONX : OP . PTRX=MAXCONX 

.q9 : 
:s o : 
5 1 : 

5 2 :  
53 : 
5 '1 :  
5 5 1  

56 1 

57 : 

:sa : 
59 : 

6 0 1 

6 1 1 

62 1 

63 1 

6'1 1 

6 5 :  

6 6 1  

67 1 

68 1 

6 9 1  

7 0 1 

7 1 1  

7 2 :  
73 1 

7 '1 1  
75 : 

7 6 :  

77 : 

7 8 1  

7 9 1  

s o :  
8 1 :  

82 : 

83 : 

8'1 : 

a s :  
86 1 

87 : 

88 1 

89 1 

9 0 : 

9 1 :  

9 2 :  

93 1 
9'1 : 

9 5 :  

9 6 :  
9 7 : 

9 8 :  

99 : 

1 0 0  

1 0 1  

1 0 2  

1 0 3  

1 0 '1  

1 0 5  

1 0 6  

1 0 7  
1 0 8  
1 0 9  

1 1 0  

1 1 1  
1 1 2  

1 1 3 1  

1 1 '1 1  

1 1 5 :  

1 1 6 :  
1 1 7 1  

1 1 8 1  

1 1 9 1  

1 2 0 1 

1 2 1 :  
1 2 2 1 
1 2 3 1 

1 2 '1 1 

1 2 5 1 
1 2 6 1 

1 27 1  

1 2 8 1 

1 2 9 1  

1 3 0 1 
1 3 1 : 

1 3 2 1 

1 3 3 1  

1 3 '1 1 
1 3 5 1 
1 3 6 1  
1 3 7 1 

1 3 8 1 
1 3 9 1  

2 . 2E 1  KX=MX 

WHILE < AS C < MI0$ ( Y$ , KX , 1 1 1 >= '1 '1 1  
KX=KX+1 WEND 

V , S TK ( V , PTRZ I =VAL < MID$ C Y $ , M Z , KZ-MZ I I  

V , PTRZ=V . PTRZ-1 

IF KZ=JZ THEN 2 . 1 E 1  
OP , STK$ C O P , PTRZ I =MIDS C Y$ , KZ , 1 1  

OP . PTRZ=OP . PT R Z - 1  

MZ=KZ + 1  

GOTO 2 . 2E 1  

2 . 1 E 1  WHILE OP . PTRZ<.MAXCONZ 

OP , PTRZ=OP , PTRX+1 I OP$=0P . ST K $ C OP . PT R Z I  

V . PTRX= V , PTRX+1 I V 1 =V . STK < V . PT R Z I  
V . PTRZ=V , PTRX+1 I V2=V . STK < V . PT R Z I  

T=FN . ZADEH C V 1 , V2 , 0P$ ) 

IF ERRX THEN RETURN 

V . STK ( V , PTRX I = T V , PTRZ=V , PT R Z - 1  

W E N D  

V . PTRZ=V . PTRZ+1 V 1 =V . ST K < V . PTRZ I 

IF MID$ C YS , JX + 1 , 1 1 = '" " THEN \ 

V 1 = 1 . O - V 1  I \ 
YS=LEFTS < Y S , IZ-2 1 +STR$ C V 1 1 +RIGHT$ ( Y $ , L 1 Z-JZ- 1 1  \ 

ELSE \ 

Y$=LEFT$ C Y $ , IX-2 1 +STR$ C V 1 1 +RIGHT$ C Y $ , L 1 Z-JZ I 

GOTO 2 E 1  
RETURN 

REM CONVERT TWO ASCII HEX TO INTEGER 

DEF F N . TWO . INTZ < DUM$ 1 

TENX=ASC < MIO$ C DUM$ , 1 , 1 1 1  
IF TENX>6'1 THEN TENZ=TENZ-55 ELSE TENZ=TENZ-'18 

ONEZ=ASC C MIDS < DUM$ , 2 , 1 1 1  

IF ONEZ>6'1 THEN ONEZ=ONEZ-55 E L S E  ONEZ=ONEZ-'18 

F N . TWO , INTZ=1 6•TENZ+ ONEZ 

RETURN 
FEND 

REM CONVERT ONE ASCII HEX TO REAL 

OEF FN . ONEREAL < DUM$ 1  

ONEZ=ASC < MID$ C DUMS , 3 , 1 ) 1  

I F  ONEZ>6'1 THEN ONEZ=ONEZ-55 ELSE ONEZ=ONEZ-'18 

F N , ONEREAL=ONEZ / 1 0 . 0  

RETURN 

FEND 

19E1 REM READ IN BIBLIO AND CALCULATE SATISFACTION LEVELS 

IF END t2 THEN 2 0 . 1 E 1  
BIB , LENZ=O I DESC , BEGZ=AUTH . LENX+TITL , LENZ+JOUR . LENZ+ISS . LE N Z + 1  
OPEN LIBNAI"'£$ + " , BIB" AS 2 BUFF 1 6  R E C S  1 2 8 

READ tz ; LINE BUFF$ 

WHILE TRUEX 

READ t z ;  LINE BUFF$ 

BIB . LENX=BIB . LENX+1 

IF L EF H < BlJF F$ , 5 ) = " ZZZZZ" THEN \ 

RATINGX < BI B . LENZ I = O : GOTO 1 9 . 5E 1  

R E M  DECODE DESCRIPTORS 

KZ=DESC . E:EGX : DESC . NO Z = O  

W H I L E  TRUEX 
DUH$=MID$ C BUFF$ , KX , 3 )  

I F  DUMS = " F F F "  THEN 1 9 . 1 E 1  

DESC , NOX=DESC . NOZ+1 

ART . KEYZ C DESC . N OZ I =F N , T WO , INTX C DlJ H $ 1 
ART . VAL < DESC . NOX I =FN , ONEREAL C DUM$ 1 

KZ=KZ+3 

WEND 

1 9 , 1 E 1  REM DETERMINE ARTICLE VALUE V < J Z )  FOR EACH CONCEPT 
FOR JX= 1 TO L X  

K E Y X = 1  I MIN= 1 . 0  I MAX= O . O  

WHILE CON . KEYZ < JZ , KEYX I <. > O  

REM F I N D  MATCHING ART , KEYX 

RAL= O . O  

FOR I X = 1  TO DESC . NOZ 
IF ART . KEYZ C IZ I •CON . KEYZ C JZ , K EY Z I  THEN \ 

RAL=ART . VAL C IZ I  

NEXT I:( 
IF RAL<CON , RATE < JZ , KE Y Z I  THEN MIN=RAL E L S E  \ 

MIN=CON , RATE < JZ , KEYZ I 

IF MIN>MAX THEN HAX=MIN 

KEYZ=KEYZ+ 1 

WEND 
V C JZ I =MAX 

NEXT JZ 

GOSUB 3 E 1  

GOSUB 2 E 1  
IF E R R Z  T H E N  2 2 E 1  
RATINGZ < BIB . LENZ I = 1 D *VAL C Y$ 1  
1 9 . 5E 1  WEND 

2 0  . 1 E 1  CLOSE 2 

1 '1 0 1 2 1 E 1  REM SEARCH OVER RATINGS TO COMPUTE tARTICLES VS RATINGS 

Listing 8 continued on page 410 



• 

IS 
The world's most powerful programming 
language is now available for your IBM® 

Personal �omputer. 

If your code is longer than 
N [  CS !N ; ] -To sort a list of  
names N according to collating 
sequence CS 

then you are 
• reinventing the wheel 

* playing head games with 
BASIC or PASCAL, or 

STSC, a Conte! Company, has been 
an international leader in APL 
computer services since 1 969. The 
same system that is used to solve 
problems for the largest industrial 
and financial organizations in the 
world is now available for your PC. 
Everything you need to becqme .an 
expert in this system is available 
today. Act now, 

( I+ 1 ) .L C -To calculate the 
final balance on a cash-flow 
stream C at varying interest 
rates I 

• unaware of APL. 
Don't take our word for it-

M[]N .:._To multiply matrix M by 
the inverse of matrix N 

MxM -To multiply M by itself 

( ( 1 p A ) =A 1 A ) I A-To remove 
any duplicates from a list of data 

ask .someone' who knows the APL 
language. lt'.s powerful, and our 
APL*PLUS micro versions available 
for the IBM PC and the TRS-80 ® 
Model .Ill support the full range of 
features you'd expect for your 
micmcomputer. APL is easy to 
learn-easier than BASIC for the 
same function. The documentation 
that comes with the APL*PLUS/PC 
System includes APL is Easy!, along 
with the most popular APL self
teaching text, APL: An Interactive 
Approach by Gilman and Rose, and 
a detailed reference manual. 

APL*PLUS/PC mini'rimm system configura
tion: The APL*PLUS/PC System operates 
under the PCDOS operating system on IBM's 
Personal Computer with at least 128K of RAM memory and at least one disk drive. It 
automatically supports the Intel' 8087 Float-

9 9 + 2 5 ? 9 0 0 -To generate 25 
different random riumbers 
between 1 00 and 999 

s:tSC'"" if ;�tall ... 

Circle 405 on  i nqu i ry card. 

i - - - - - - -- - - - - - - - - - - - - - - - - - -· 
1 APL*PLUS/PC System Distribution 1 
1 STSC, Inc . ,  2 1 1 5  East Jefferson Street 1 
I Rockville, Maryland 20852 (30 1 )  984-5000 (credit card orders only) I • Please send the APL*PLUS/PC System, including 1 

documentation and a custom character ROM which enables 
the PC to display the APL character set. 

D Enclosed is my check for $595. Add applicable state and local 
sales tax in CA, CO, CT, IL, MA, MD, Ml, NC, NM, NY, PA, TX, WA. 

D Charge my MasterCard Account # ----------
Bank # Expiration date ______ _ D Charge my VISA Account # ___________ _ 
Expiration date _______________ _ 
Credit card customers add $4.00 shipping and handling in the 
continental U.S. 

D Send me your free information package. 

Name ____________________ _ 

Address ___________________ _ 

City __________ State _____ Zip ___ _ 

Phone ( __ ) ---------------��� BY-383 
APL•PLUS is a service mark and trademark of STSC, Inc., registered in  the U.S. Patent and 

Trademark Office and in certain other countries. IBM is a trademark of International Business 
Machines. Intel is a trademark of Intel Corporation. TRS-80 is a registered trademark of 

Tandy Corporation. 
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. For eve�one vvho's tried to top the MX-80, bad nevvs. We just did. 



The Epson MX-80 is the best-selling dot 
matrix impact printer in the world.  It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now. 
FX-80 : Son of a legend. 
The new Epson FX-80 is far more than just 
doo-dads added on to last year's model . It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS . And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9 x 9  matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 
With the new FX-80, you aren't limited to 
ASCII characters . You can create your own. 
Any character or symbol that can be defined 
in a 9 xll matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

S o  you can create "Sally's G othic" or 
"Tom's Roman" just by downloading and 
modifying standard characters . Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 
Who knows graphics better than Epson? 
Nobody, that's who . A n d  if you don't 
believe it, witness the FX-80 . 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam
ple, not one, not two, but seven different dot 
addressable graphic modes are program 

selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 

Hard-to-beat hardware. 
The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series:  logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/ tractor feed, so 
you can use fanfold, roll or sheet paper . . .  
backwards or forward s .  The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love : a function 
that allows you to tear off the paper within 
one inch of the last print position. 

Be the first on your block. 
We'd be willing to bet that the FX -80 - like 
the MX-80 - will have its share of imitators . 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there . . .  ask them to 
show you how it works with our computers. 

EPSON 
EPSON AMERICA , INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa S treet 
Torrance, California 90505 
(213) 539-9140 . 
Outside California, phone (800) 421-5426 for the 
Epson dealer nearest you. 

Circle 1 78 on inquiry card. 



Circle 427 on i nquiry card. 

AVAI LABLE· 
NOW! 

(VERSION IV.1) 
. FOR TH E 

THE .MOST PORTABLE, 
POWERFUL AND 'F!OPULAR 
OPEBATING ENVIRONMENT 
IS NQW AVAilABLE FOR 
IMMEDIATE SHIPMENT FOR 
THE VICTOR 90oo I SIRIUS 
COMPUTER 

, 

0 Ful l  scree11 editor 
0 Comprehensive-- f i ler and 

ut i l i t ies 
0 PASCAL, FORTRAN and 

BASIC comoi lefs 
o Object code compatibi l ity 

· with I BM, Osborne, Tl, DEC 
0 Extended memory 
0 TURTLEGRAPHICS 

Full use of Victor screen 
0 Native .cotle generator 

Complete trade· off 
between s ize and speed 

0 Xencfi le . 
p..SYSTEM to/from CP/M 86 
TM·Oigltal Research Corp. 

o Comple�e documentation 
700 pages · 

0 Runtime only system s  
also avai labl� 

'Trademarks 
Regen.t s- of the Universi\Y of California 
Victor Business Products 
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Listing 8 continued: 
1 4 1 : · FOR IZ=1 TO 1 1  : RPTZ < IZ > = O NEXT IZ 

1 4 2 :  FOR IZ=1 TO B I B . LENZ 
1 4 3 :  KZ=RATINGZ I IZ l  + 1 

1 4 4 :  RPTZ I KZ > =RPTZ I K Z ) + 1  

1 45 :  NEXT IZ 

1 4 6 :  FOR IZ= 10 TO 1 STEP - 1  

1 1 7 : RPTZ I IZ > =RPTZ I IZ l  + RPTZ I IZ + 1 l  

1 1 8 :  NEXT I Z  

1 1 9 :  2 1 < 3 E 1  PRINT CLS$ 

1 5 0 : PRINT TAB I 1 1 l l  " NUMBER OF ARTICLES THAT MEET OR EXCEED RATINGS O F "  
1 5 1 : PRINT TAB I 28 > ; " 0 .  0 . , . ,  . 1 ,  0 "  

1 5 2 :  PRINT 

1 5 3 :  PRINT 

PRINT 

PRINT 

TAB I 1 1  l ;  " R ATINGS" ; TAB I 22 > ;  " t ARTI CLES" ; 

TAB I 39 ) ; " R ATI�G S " ; TAB I 5 0 > ; " t ARTICLES" 

FOR I Z = 1  TO 6 

FOR f(Z= 0 TO 1 

INDZ=IZ+6*f(/. 

I F  INDZ> 1 1  THEN 2 1 , 9E 1  

1 5 "1 : 

1 5 5 :  

1 5 6 :  

1 5 7 : 

1 5 8 :  

1 5 9 :  

1 6 0 : 

1 6 1 : 

1 6 2 :  

1 6 3 :  

1 6 1 : 

1 6 5 :  

1 6 6 :  

1 67 :  

1 6 8 : 

PRINT USING " t ,  t "  ; TAB I 1 :i + 2 8 *K Z ) ; I I NDZ-· 1 l / 1 0 .  II ; 
PRINT USING " t U " ;  TAB I 2 1 + 2 B *f(Z l ; RPTZ I I N DZ ) ; 

NEXT f(Z 

2 1 . 9E 1  PRINT 

NEXT IZ 

PRINT 

REM FIND AND LIST ARTICLES THAT MEET MINIMUM THRESHOLD 

INPUT " E NTER MINIMUM RATING DESIRED FIJR ARTICLE PRlNTIJU T : " l MlNRAT 

1 6 9 :  GOSUE: 2 4 E l  

1 7 0 : O P E N  LIBNAME $ + "  , E: I E: "  R E C L  R L E N Z  AS 2 

1 7 1 : I Z = O  

1 7 2 :  I F E N D  t2 T H E N  2 1 . 2 E 1  

1 7 3 :  WHILE IZ<BIB . LENZ 

1 7 1 :  IZ=IZ+ 1 

1 7 5 : IF RATINGZ I IZ l  < INTZ I 1 0 , 0 * MINRAT l THEN 2 1 . 1 E 1  

1 7 6 :  READ t2 , IZ+ 1 ;  LINE BUFF$ 
1 7 7 :  G O  SUB 25E 1 

1 7 8 :  2 1 . 1 E 1  WEND 

1 7 9 :  2 1 . 2 E 1  CLOSE 2 

1 8 0 : 

1 8 1 : CONSOLE 
1 8 2 :  INPUT " DO YOU WISH TO RE-SEARCH W I T H  DIFFERENT THRESHOLD I Y/ N l  " l ANS$ 

1 8 3 :  I F  UCASE$ 1 LEFH I ANS$ , 1 l l = " Y "  THEN 2 1 . 3E 1  

1 8 1 : F O R  I Z = 1  T O  MAXCONZ : OP , SH($ l iZ ) = '"' : NEXT IZ 
1 8 5 :  RETURN 

1 8 6 :  

1 8 7 :  

1 8 8 :  

1 8 9 :  

1 9 0 : 

1 9 1 : 

1 9 2 :  

1 9 3 :  

1 9 1 : 

1 9 5 :  

1 9 6 :  

1 9 7 :  

1 9 8 :  

1 9 9 :  

z o o :  
2 0 1 :  

z o z :  
2 0 3 :  

2 0 1 :  

2 0 5 : 

2 0 6 :  

2 0 7 !  

2 0 8 : 

2 0 9 :  

2 1 0 :  

2 1 1 :  

2 2 E 1  PRINT " I NVALID FUZZY OPERATOR I N  INTERROGATION PHRASE" 

INPUT " PRESS RETURN TO RESTART SEARCH ROUTINE " ;  LINE ANS$ 

CHAIN " BIBSRCH" 

2 1 E 1  REM PRINT OUTPUT HEADER INFO 

INPUT " D O  YOU WISH A PRINTED OUTPUT I Y / N l ?  , PRNT$ 

INZ=1 : LLENZ=63 
IF UCASE$ I LE F T $ I PRNT$ , 1 l > = " Y "  THEN \ 

LPRINTER : INZ=6 : LLEN/.=79 : \  

FOR IPZ=1 T O  5 : PRINT : NEXT IPZ 
PRINT TAB I 2 1  l ;  " F o_•zz� Search of L i b r a r �  " ;  LIBNAME$ 

PRINT TAB,(!NZ > l  

F O R  IP/.=1 TO 63 : PRINT " - " ; : NEXT IPZ : PRINT 

PRINT TAB < INt.: > ;  1 1 Inter r og a t i o n  Phr ase ' "  

PRINT TAB I INZ+3 l l QUERY$ 

PRINT TAB < I NI. > ;  " Inter r o g a t i o n  Phr·ase Def i n i t i ons • "  
FOR I P Z = 1  TO LZ 

2 1 2 :  

2 1 3 :  

PRINT TAB I INZ+3 l l  CONCEPH I IPZ l l  " 

PRINT CMD $ 1 IPZ l 

NEXT IPZ 

PRINT TAB I INZ > l " S e l e c t i o n  Level : 

PRINT USING " t . t " ;  MINRAT 

PRINT TAE: I I NZ l ;  

FOR I P Z = 1  TO 6 3  : PRINT " - " ; 

LCNTZ=L Z + 1 3  

RETURN 

NEXT IPZ 

2 1 1 :  25E1 REM PRINT ARTICLE DATA 

2 1 5 :  SPZ=INZ+5 

'" . 

PRINT 

2 1 6 :  IF JOUR , LENZ>ISS . LENZ THEN SPZ=SPZ+JOU R . LENZ \ 

2 1 7 :  ELSE SPZ=SPZ+ISS , LENZ 

2 1 8 :  I F  LCNTZ>57 THEN \ 
2 1 9 :  FOR I P X = 1  TO 7 1 -LCNT/. : PRINT : NEXT I P /.  : LCNTZ=LCNT/.+5 
2 2 0 : PRINT TAE:  I INZ l ;  " Recor d : " ;  

2 2 1 :  PRINT USING " U t t " ; IZ ; 
2 2 2 : IF I SPZ+ 1 1 > >LLENZ THEN PRINT TAB I I N Z J ;  LCNTZ=LCNTZ+ l  : \  
2 2 3 :  ELSE PRINT TAB I SPZ l ; 
2 2 1 : PRINT " L e v e l  : " ;  

2 2 5 : PRINT USING " t . t " ; RATINGZ I IZ l / 1 0 . 0  

2 2 6 : PRINT TAB I INZ l l  MID$ I BU F F $ , AUTH . LENZ+TITL . LEN/.+ 1 , JOUR . LENZ l ;  

2 2 7 : IF I SPZ+TITL . LENZ l >LLENZ THEN PRINT TAB I INZ l ;  : LCNTZ=LCNT Z + 1  : \  

2 2 8 : ELSE PRINT TAB I SP/. l ; 
229 : PRINT MID $ 1 BUFF$ , AUTH . LENZ+ 1 , T IT L . LENZ > 

2 3 0·: PRINT TAB I INZ l l M ID$ 1 8U F F 5 , AU T H , LENZ+TITL . LEN/.+JDUR . LENZ+ 1 , ISS . LE NZ l ;  

23 1 :  fF I SPZ+AUTH . LENZ > >LLENZ THEN PRINT TAB I INZ l l  : LCNTZ=LCNTZ + 1  : \  
232 : ELSE PRINT TAB I SPZ l l 
233 : PRINT LEF T $ 1 8UFF$ , AUTH . LE N Z l  

2 3 1 :  PRINT 
235: L C N T /.=LCNTZ+1 

2 3 6 : RETURN 

Additional listing on page 412 



We speak 
your language 
and translate 

your software needs 
into efficient and 
Quality Services ... 

DMA products operate 
on the fu l l  range of 8080-8088 

processors ,  i nc lud ing the IBM-PC 

Here's what you can do !  
Data Base Management 
The FOR MULA. . 

The Application GeneratorTM 
This  un ique  software package lets you 

create sophisticated bus iness appl icat ion 
software without  p ro g ram m i n g .  The 
FO R M U LA bui lds f i les, reports, updates, 
sorts, and menus and l i n ks them a l l  
accord i n g  to the user's specif icat ions.  
I t  i ncorporates features of a data base 
manager, a word processor, and a compi ler 
i nto the f i rst "system language" for 
microcomputers. 

Communications 
ASCOMTM 

ASCOM'M is the m ost versat i le  
asynchronous com m u n i cation package for 
m icrocom puters on the market I t  features 
interactive, menu-driven,  and batch 
operations; supports auto-answer and 
auto-dial  modems; i nc l udes most popular 
protocols; provides network s i m u lation; 
and many other opt ions.  Xerox Corporat ion ,  
NCR,  M o n roe Systems for B us i ness, and the 
b ig 8 account ing f i rms use AS COM. 

Uti l ities 
EM80/86TM 

This software e m u lator lets you use e ight  
b i t  software on sixteen b i t  m i crocomputers 
without hard ware mod ificat ions .  
UT-86TM 

This package of user-fr iend ly  ut i l it ies 
for the I BM Personal Computer and si m i lar 
systems inc l udes copyi n g ,  d i rectory sortin g ,  
patch ing ,  and a general  p urpose f i le pr int  
uti l i ty. 

Coming Soon 
D MA."C"'M - A "C" lang uage compi ler 

which wi l l  generate either Z80 o r  8086 
assembly lang uage code. Due to a un ique 
opt im ization rout ine which is based 
upon a funct ional  " P-code" model ,  the 
eff ic iency of D MA."C" wi l l  fa r exceed that 
of ex isti ng  compi lers.  

SYN C/C O M  TM - A b i synchronous 
com mun ication package that  wi l l  be 
config u rable for a variety of systems and 
i ncl ude a f lex ib le i nterface to the operat ing 
system .  

The 8086 0.  S .  Converter'M - A prog ram 
which wi l l  permit prog rams written for D ig i tal 
Research's CP/M-86'M to execute u nder 
I B M 's PC DOS.  

WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 
DYNAM I C  M I C ROPROCESSOR ASSOC I ATES, I NC .  

545 F I FTH AVE N U E, NY, NY 1001 7 
Dealer  I nq u i ries o n ly • (21 2) 687-7115  



Circle 216 on Inquiry card. 
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Listing 9: A copy of the first screen displayed by PARMS during the definition of 
parameters for a new library called COMPJOUR. Entries made by the user are under
lined. 

- · - P A k A ME l E R  U E F l N i f i O N  F O R  E OMP JO U R - -- -

T HIS M ODULE t-f! L.L D E F l rH': T H E  r·r-,r::t> M E T E f< S  For:: T HE I .. J'E: F<AFCf COMF•·,.JOI.If< 

IF YOU D O  N OT W I S H  r o  I'"I'W C E E P  E t·ITEF< !i E L S [  E N T F F: C J2.. 
•• F I R S T  WE D E F I NE T H E  A R T I C L E  R L C O P D  F l L L D S I Z E S  • •  
Y O U  H A V E  '" Mf-> X l t1 U rl l!F ;->�'oil CI· I A I'<riC IT.I":!•; T H ii T  M!>l F:E '" I .. I . DC •Y\ 1:' [' 

F U I-; [ (1 C H  AI'< T I C L E  I'<E C:DI'< D , t:•: r-,C .H I�E f W U I < D  I) I.:. !'>C : I'·: l l'' l Cll': r� ! T r" C H E D  
W I L L  C O N S U M L  T HR l ' E O F  T H E S E , 
WH<> I_ IS rt IF h i\ X l M I J rl N U i·if::E I ': OF D L !·: t : l<lT 'l [!!'< !·; f' E F: Mo--f .I:C l.. E '' 0 

Ytll l  H A V F  ;�:?6 C H AI': M: !TIC: ••; f': E M A.I N I N C , 

E N I ER M A X I M U M  f i � L D  L � N C T H S , IN D R D F R , F U R  A U T H DI< , T J Tl.. [ , 

. JO l.I I� N I\ 1.  , Ai-!1'> .T !l:·>UE·:-- --- - M . .L UN O r'!F I l N L . ::; L P AI'<A "l E LNTIGICS f:Y 

DNE Dr< r!Uf':F' ;:;p ,:,c r: : ;  r'1 ND F l ii. I.UH L. A: : >l I.O: � 'TI'<Y IH T H  l(l': rt .JF< N , 

1 /  �;  0 I f• l i> 

Listing 10: A copy of the second screen displayed by PARMS, which completes the 
parameter definitions for COMPJOUR. 

** NOW W E  SET THE MAXIMUM S I Z E S  O F  O T H E R  P A R AM E T E R S  � *  

E N T E R ,  I N  O R D E R , THE MAX T O  B E  A L L O W E D  F U R  : 
C H A R S  P E R  KEYWORD , N O . OF K E Y W O R D S  IN VOCABULARY 1 (256 ) 

N O .  C O N C E P T S  P E R  I N T E R R O G A T I O N , N O . K E Y W O R D S  P E R  C O N C EP T . 

S E P A R A T E  E N T R I E S  BY S P A C ES A N D  F O L L O W  L AS T  W I T H  R E T U R N , 

:1. 6 1 �> 0  El B 

C A P A C I T Y  OF O N E  S I D E  OF O N E  D I SK ! KI L O B Y T E S ) !  2 0 6  

Y O U  H A V E  DISK SPACE F O R  1 5 52 A R T I CLICS . 

Y O U  H A V E  MEMORY S P A C E  F O R  1 38 2 3  A R T I C LE S , 

1 5 5 2  ARTICLICS IS THE MAXIMUM Y O U  MAY H AU te .  
OCI Y O U  WISH T O  F� E--ALLOCATE T H E  A V A I L A E::t .. E SF'tlCE ( Y / N )  ·;• J:!. 
M A X I M U M  N O , OF A R T I C L ES D I:: S JJ( i:': D ! .lli.!lJL 

Listing 11: The menu of system functions is redisplayed after a selected function has 
been completed. The second step in building a library is to select menu item 2 to 
build/modify the keyword vocabulary. 

- - ---- - - - -B I B L I O GR A P H Y  S ICARCH - - - - - - - - - -

:1 
'I 

6 

B U I L D / M O D I F Y  B I B L IO G RA P H Y  
B U I L D / M O D I F Y  KE Y W OR D V O C A B U L A R Y  

L I S T  KIC Y W O R D  V O C A B U L A R Y  W O R D S  

SEARCH BIB L I O G R A� H Y F I L E  
C O M P R E S S  B I B L I O GR A P H Y  F I L E  

D O N E - - E X I T  T O  S Y S T E M  

P L E ASE S E L E C T  D E S I R E D  F U N C T I O N  B Y  N U MB E R !  � 

Listing 12: The screen display as you add three new keywords to the vocabulary. You 
signal the end of the sequence of entries by pressing the return key in response to the 
prompt for another keyword. 

--· --- -· -· --·- -'.E Y W CI F([) Vl.lC ABUI . A l': Y  F:Ul l . D / ii iJ D l l  y .. 

DO YOU �!ISH TO r'ol')[) 01'·: D E L E '! E ( rVf1 I ., ..£;_ 
E N T E f( I< E Y W DfW I• u II F \ 1 7 /. Y  ·- �-: I·· T 

f':i� T E I< I<F:: Y N U I< D  i l .I l c: u D r:· 

niT EI': I ( E Y "' U I'': D  •i• I l �?. B i\I.. I... Y 

EN T Er( f([YHDFW •I• l :1. :-, 

snrn:rNc • . . .  
J 1 'l. �� F Y  io.!Of·· O �:; HI:�Tl fEN ·1 0 \..'O C (.\ 1:,: 1 1 ! . ��l r:: ·, 

M DlH F Y  J N G  f ( [.  n-tn!·W t!F !'; C t =: .n· I 'D  I·': �:; UJ F:J r·: l .r !.'r • •  , , 
Additional listing on page 414 



for a com plete selection of microcomputer hardware, software and accessories. 
Apple/Franklin 
Hayes SmartModem, 
Dow Jones Analyzer 

Reg. 629 NOW $ 499 

BRODERBUND 
Apple Panic . . . . . . .  $ 25 
Choplifter . . . . . . . . 26 
Serpentine . . . . . . . . 26 

CONTINENTAL SOFTWARE 
Home Accountant . . .  $ 1 29 

CHARLES MANN 
Basic Teacher . . . . . .  $ 30 
Teacher Plus . . . . . . 32 
Medical I I  . . . . . . . . S79 

CDEX 
• Visicalc Training . . • .  $ 39 

DENVER SOFTWARE 
· Easy (Exec. Att'g) . . . .  $ 565 

Financial Partner . . . . 2 19  
Pascal Tutor 

or Programmer . . . . 10S 

HOWARD SOFTWARE 
Real Estate Analyzer . .  $ 1 45 
Tax Preparer 'S3 . . . . 1 75 
Tax Preparer state: 

CA. NY. NJ, IL  . . . .  $Call 

KRELL CO. 
Logo . . . . . . . . . . .  $ 135 

LINK SYSTEMS 
Data fax . . . . . . . . . .  $ 159 
Datalink . . . . . . . . . 79 

MICROPRO 
Words tar (Reg. CP/M) . $ 299 
Mailmerge . . . . . . . . 149 
CalcStar . . . . . . . . . 99 
SpeiiStar . . . . . . . . . 149 
SuperSort . . . . . . . . 1 59 
Data Pak (Special) . . . 4SO 

MICROSOFT 
Basic Compiler . . . . .  $ 31 5  
Cobol-SO . . . . . . . . . 599 
Fortran-SO . . . . . . . . 1 55 
Time Manager . . . . . . 1 25 
TASC Compiler . . . . . 1 35 
A.L.D.S. . . . . . . . . . 99 
Multiplan (DOS) . . . . . 199 

PENGUIN SOFTWARE 
Complete Graphics 

System . . . . . . . .  $ 57 
Graphics Magician . . . 4S 

OMEGA 
Locksmith . . . • • . . .  $ 79 
Inspector . . . . • . . . 47 
Watson . . . . . . . . . . 44 

GAMES 
Hayden Sargon I I  . . . .  $ 25 
l nfocom Zork 1. 1 1  or Ill . 32 

l nfocom Deadline . . . 42 
L & S  Crossword Magic 3S 
Sirtech Wizardry . . . . 39 
Sirtech Night of 

Diamonds . . . . . . . 29 

MISC. 
ISM Mathemagic . . . .  $ SO 
ISA Spell guard . . . . . 199 
LJK Edit 6502 . • . . . . S2 
On-Line Screen Writer I I  95 
PFS: Fil ing, Report 

or Graph . . . . . . . . SS 

PEACHTREE 
Series 40 

G/L, AIR, A/P ea. . . .  $ 399 
I nventory . . . . . . . . . 399 
G/L + AIR + A/P 

(Special) . . . . . . . . 397 
Series 9 
Peachcalc. . . . . . . . . 279 
Telecommunications . 279 

SILICON VALLEY 
Wordhandler (Special) . $ 149 
Sensible Speller . . . . 99 

CP/M 
COMPUVIEW 

V-Edit S080 ZSO, IBM PC$ 130 
V-Edit CP/MS6, MS DOS 165 

DIGITAL RESEARCH 
Pascal Mt  + . . . . . . .  $ 3S9 
MAC . . . . . . . . . . . S5 
S ID (SOSO Debugger) . . 65 
ZSID (ZSO Debugger) . . 90 
CP/M 2.2 . .  . .  . .  . .  . 149 
C Basic 2 .  . . . . . . . . 97 
PU1-SO . . . . . . . . . .  449 

FOX AND GELLER 
Quick Screen . . . . . .  $ 1 25 
Quick Code . . . . . . . 237 
D-Util . . . . . . . . . . . S9 

MARK OF UNICORN 
· Final Word . . . . . . . .  $ 250 

MICROPRO 
·wordS tar (Special) . . .  $ 299 
' MaiiMerge . . . . . . . . 149 
' CalcStar . . . . . • . . . 99 
• SpeiiStar . . . . . . . . . 149 
'SuperSort I . . . . . . . 159 
' lnfoStar . . . . . . • . . 299 
3-Pack . . . . . . . . . . 4SO 

MICROSOFT 
Basic SO . . . . . . . . .  $ 279 
Basic Compiler . . . . . 2S9 
Fortran SO . . . . . . . . 345 
Cobol SO . . . . . . . . . 550 
Macro SO . . . . . . . . . 140 
M u Math/MuSimp . . . . t99 
Mult iplan . . . . . . . . . 215 

OASIS 
'The Word Plus . . . . .  $ t 20 
· Punctuation and Style . 99 

PEACHTREE 
General Ledger Series 4$ 399 
Accounts Receivable 

Series 4 . . . . 399 
Accounts

' 
Payable 

Series 4 . . . . . . . . 399 
I nventory Series 4 . . . 399 
CPA Client Write-up . . 799 
Series S Modules each 4S5 

' Peackpak 4 (GiL, AIR, 
AP)(Sp) . . . . . . . .  397 

Peachtext . . . . . . . . 350 

PROITEM SOFTWARE 
· Footnote . . . . . . . . .  $ 105 

STAR COMPUTER SYSTEM 
GIL, AIR, A/P or Pay . .  $ 350 
Legal Time. Bi l l ing . . . S45 
Property Management . S45 

SORCIM 
Supercalc . . • . • . . .  $ 225 
Trans 86 . . . . . . . . .  1 1 5 
Act . . . . . . . . • . . .  155 

SUPERSOFT 
Diagnostic II . . . . . . .  $ S3 
Disk Doctor . . . • . . . S4 
Fortran . . . . . .  , . . . 299 
C-S086 . . . . . . . . . .  400 
Lisp . . . . . . . . . . . . 120 
Tiny Pascal . . . . . . . 63 
ZSOOO Assembler . . . . 400 
C Cross Assembler . . 400 
Fortran SOS6 . . . . . . . 340 

' Scratch Pad . . . . . . .  219 
'Optimizer . . . . . . . . 159 
' Disk Edit . . . . . . . . . SO 

ASHTON-TATE 
' dBase l l  . . . . . . . . .  $ 450 

GAMES 
lnfocom Zork I ,  I I  or Ill . $ 32 
Deadline . . . . . . . . . 50 
Yahoo Catchum . . . . 32 
Supersoft Nemesis . . 37 
Supersoft Dungeon 

Master . . . . . . . . . 34 
Supersoft Analyza II . . 39 

IBM PC 
• Please see CP/M listing for 

products with a • • • ••. All pro

grams with a · · · · · will run on 

PC DOS. 
IUS EasiWriter II . . . .  $ 299 
IUS EasiSpel ler . . . . . 149 
IUS Accounting Module 460 
Alpha DataBase 

Manager 170 

• Wisco n s i n  res idents - add 5 ";C, ior sales tax 
• Add $3.50 for s h i p p i n g  per software and smal l  

i tems.  Cal l  rE;lgard i n g  others .  

Alpha Mai l i ng List . . . 85 
Data Most Write-on . . 1 1 0  
Woolf Move I t  . . . . . .  1 25 
ISA Spellguard . . . . . 247 
Lifetree Volkswriter . . 1 75 
Special Peachpak 

(GL, AR & AP) . . . . 399 
Ecosoft Microstat . . . 257 
Northwest Statpak . . . 397 
Howard Software Tax 

Preparer 'S3 . . . . . . 195 
Organic Software 

Mi lestone . . . . . . .  $ 269 
Datebook II . . . . . . . 269 

• Microstuf Crosstalk . .  $ 1 39 

GAMES 
Lost Colony . . . . . . .  $ 25 
Temple of Apshai . . . . 33 
Galaxy . . . . . . . . . . 22 
Midway Campaign . . . 20 
Frogger . . . . . . . . . 30 
The Warp Factor . . . . 35 

Accessories/ 
Hardware 

BOARDS 
Apple/Frankl in  

CoProcessors SS card . $ 795 
Softcard (ZSO CP/M) • • 245 
Applescope (your Apple 

as an Oscilloscope) . 595 
Videx SO Col. Board . . 247 
Microsoft Premium Pak 599 
Videx Enhancer I . . . . 1 49 
K & D  Enhancer . . . . .  1 1 5  
Dan Paymar 

Lower Case . . . . . . 27 
ALS Smarterm . . • . . 379 
ALS Z-card . . . . . . . . 269 
Versacard . . . . . . .  . 
Bit  3 Dual Comm-plus · . 
1 6K RAM WIZARD . . .  
Microsoft 16K RAM . .  
Echo I I  Speech 

Synthesizer . . . . .  . 
IBM PC 

BYAD DS·1 

160 
209 

79 
S9 

1 59 

(64K. ZSO, CP/M) . . .  $ 599 
Datamac 64K . . . . . . 399 
Zedex Baby B l ue . . . . 495 
Quadram Quad Board . 445 
Quadram 1 2SK Ram . . 495 
AST Combo + 64K 

w/Par. Port . . . . . . 350 
Hercules Graphics 

Board . . . . . . . . .  555 
Orchid Monochrome 

Grahic Adptr. . . . . . 432 
QuCeS Big B l ue . . . . 499 
Vista Max icard 64K . . 325 

MISCELLANEOUS 
Percom Doubler I I  . . .  $ 167 
Symtec Light Pen 

( IBM PC) . . . . . 140 
Symtec Light Pen 

(APII/1 1 1 )  . . . . . . . . 200 
M icrofazer BK Printer 

Buffer . . . . . . . . . 135 
Maynard Floppy Drive 

Controller w/Par. Port 
(ICMPC) . . . . . . . . 229 

COMPUTERS 
Commodore/ A ta'rl 
Nee/Xerox - Call for 
Price Information 
MONITORS & TERMINALS 

Amdek Video 300 . . . .  $ 1 60 
Amdek RGB Color . . . 699 
N EG 1 2 "  Hires Green . 159 
Sanyo 1 2 "  H ires Green 199 
USI Hi-RLS 12" Amber . 199 
Zenith ZVM 12" Green . 1 1 5  
PGS RGB Color . . . . . 599 

MODEMS 
Novation Apple-Cat I I  . $ 299 
Novation 2 1 2  Auto Cat 585 
Hayes Smart modem . . 225 
Hayes Smart Modem 

1 200 . . . . . . . . . . 520 
Micromodem It . . . . .  
Hayes Chronograph 
US Robotics: 
Auto-Dial (Fu l l  

Auto300/1 200) 
Auto-Line (Auto 

A nswer300/1000) . .  

PRINTERS 

319 
199 

459 

399 

Epson . . . . . . . . . .  $Call 
C. ltoh Starwriter . • . .  1450 
C. ltoh Prowriter . . . . 499 
Generic Prowriter . . . 425 
NEC 3530 . . . . . . . .  1 S90 
NEC S123A . . . . . . . 525 
Okidata Microline S2A . 460 
Okidata Microline S3A . 685 
Prism SO (w/4 options) 

color . . . . . • . . . .  1 399 
Prism 1 32 (w/4 options) 1 547 
Smith-Corona TP-1 . . . 625 

DISK DRIVES 
Rana Elite I (AP II) 

(Special) . . . . . . . .  $ 325 
Rana Elite II . . . . . . .  $Call 
Rana El i te Ill . . . . . . .  $Call 
Rana Controller (AP II) . 90 
Micro Sci A35 (AP I I )  . . 399 
Tandon 1 00·2 . . . . • . 274 

. . .  and many more! 

• V isa, M astercharg e - (Add 4 % )  
• C h e c k s  ( A l l o w  1 -2 weeks for c leari n g) 
• COD (Add $ 1 .50 per s h ipment) 

• Forei g n - add 1 5 %  h a n d l i n g  & s h i p p i n g  for 
s m a l l  i t e m s  & software. 

For technical i nformat ion & i n  Wiscon s i n :  7 1 5-848-2322 
Store prices d i ffer from mai l  order. 

Oryx Software • 205 Scott St. • P.O. Box 1 961  • Wausau, WI 54401 
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Listing 13: After any modifications to the keyword vocabulary, a listing of the complete vocabulary appears on either the display or 
the printer. The printed output is in four columns; the display output would be in three columns. 

COMPJOUR KEYWORD VOCABULARY 
--- ------------------------

1 A-I 29 CF'M2 . 2  57 INTERPRETER 
2 ACCOUNTING 3 0  CRT 58 INVENTORY 
3 ALGORITHM 3 1  DATA 59 LANGUAGE 
'! ANALOG 32 DEBUG 60 LAPLACE 
5 ANALYSIS 33 DECIMAL 61 LINEAR 
6 AF'L 3'! DECISIONS 62 LINI(ED-LIST 
7 APPLICATIONS 35 DESIGN 63 LISTING 
8 ASSEMBLER 36 DIFFERENTIAL 6'! LISTS 
9 ASSEMBLY 37 DIGITAL 65 LOGIC 

1 0  ASTRONAUTICS 38 DISASSEMBLER 6 6  MAILING 
1 1  BALLY 39 DIS I( 67 MANAGEMENT 
12 BASIC '! 0  DRIVER 68 MATHEMATICS 
13 BOOLEAN '! 1  DUMP 69 MATRIX 
1'! BUDGET '!2 EE:ASIC 7 0  MCOS 
1 5  BUSBASIC '! 3  EDITOR 7 1  MERGE 
16 BUSINESS '! '!  FILE 72 MODEM 
17 CBASIC '!5 FINANCIAL 73 MOTION 
1 8  CIRCUITS '!6 FORMATTER 7 '!  MSBASIC 
19 CODE '1 7  FOURIER 7 5  NSBASIC 
20 COMMUNICATIONS '!8 FUZZY-SET 76 PARALLEL 
21 COMPILER '!9 GAME 7 7  PASCAL 
22 COMPRESSION 5 0  GRAPHICS 78 PERSONAL 

23 CONSTRUCTION 5 1  HARDWARE 79 PERSPECTIVE 
2'! CONTR O L  52 HASHING 80 PHYSICS 
25 CONVERSION 53 HEXADECIMAL 8 1  PLOTTER 

26 COPY 5'! INPUT/OUTPUT 8 2  PRINTER 
27 CORRELATION 55 INTEGRATION 8 3  PROGRAM 
2 8  C P / M  56 INTERFACE 8'! PSEUDORANDOM 

2000 letters per hour 
via your personal computer 

.lo•� 0 Doo Co••�••• A�to,.oloo•· lnt 12l« l�'"'"'"llo• On•• Loo AMOI .. C" -

delivered in 48 hours or sooner 
at 26 4 a piece. 

Whether it's credit and collection applications, announcements to 
your customers, or sales promotions for new services, our MAIL· 
COM software turns your personal computer into a one-button mail· 
ing house of enormous power. All you need is a modem, a personal 
computer, and our MAIL·COM software. 

Our software al lows you to link up with the U.S. Postal Service's new 
ECOM System. After receiving your letters via modem, the Postal Ser
vice will then print, stuff, seal and deliver the letters usually by the next 
day and guaranteed within 48 hours. 

MAI L-COM software is available now for the IBM PC ( $ 1 95.00) and for 
the Alpha Micro ($495.00). Next month MAIL-COM software will be 
available for CP-M ( $ 1 95.00) and for the Apple ( $ 195.00). 

To order, call or write: 

Dl•gi•Soft 1 501  Third Avenue 

New York, NY 1 0028 

Computers (21 2) 7:34 - :3875 
I 
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85 

86 

87 

8 8  

8 9  

9 0  

9 1  

9 2  

9 3  
9'! 
95 

96 

97 
98 

99 

1 0 0  

1 0 1  

1 0 2  

1 0 3  

1 0 '1  

1 0 5  

1 0 6  

1 0 7  

1 0 8  

1 0 9 

1 1 0  

1 1 1  
1 1 2  

QUEUE 

RANDOM 

RECORDER 

REGRESSION 

REVIEW 

SCHEDULING 

SEARCH 

SERIAL 

SET 

SIMULATION 
SORT 

SPACE 

STATISTICS 
STRING 

STRUCTURED 

STRUCTURED 

TERMINAL 

TEST 

THEORY 

THREE-DIMENSIONS 

TRANSCENDENTAL 

TRANSLATOR 

TREES 

TRS-80 

TUTORIAL 

UTILITY 

WARNIER-ORR 

Z - 8 0  

IN COMM AUTO DIAL 300/1 200 

(21 2A) MODEM FO R $599.00 · 

I NTRODUCTO RY G ET 
ACQUAI NTED P R I C E !  

(For A Limited Time Only!)  
FOR A AUTOMATIC DIALING 

300/1 200 BAU D MODEM S495°0 
(L imit  Two Per Customer) * Compat i b l e  with Hayes 

YOU DO NOT NEED A TELEPHONE 
"To originate or to receive a call" Simply hook up the modular jack (RJI IC) directly to the phone line. 
then type the phone number in your terminal or Microcomputer and the INCOMM Auto Dial 
212A Modem will automatically dial the number and make the connection. It will then remember 
the number and will redial by a simple command. The reliability of all INCOMM products is so high 
that •• back ou< products with a lull TWO YEAR WARRANTY! 

DEALER I NQUI RIES INVITED! 
(Some selected terri tories are s t i l l  avai lable) 

CALL COLLECT TO ORDER DESK ONLY (312) 459-8874 
(Bank Cards Accepted) 

1 1 5  N .  Wolf Road I N  CQ M MWheeling, I L  60090 
(312) 459-8881 

Circle 208 on Inquiry card. 



Listing 14: The screen display as an article is being added to the bibliography (using 
menu function 1). 

- - - - - - - - - - B I B L I O  B U I L D / MO D I F Y - - - ·  

D D  Y IJ U  � I S H  T O  MID O R  D [ L E T E  A R T I C L. E!" i A / D  >"' ]>_ 
PRESSING R E T U R N  IN R E SP O N S E  TO THE P R D M P T  ' AU T HOR ' 
T E R M I N A T E S  T H I S  R O U T I N E . 

A U l H O R  : W a t s o n , !:l . 

IT f L E  ; 

, .JCJUf(NAL. I E E E T t· a n s  S M C - 9  

, J a n  ? <J  p l  

E N T E R  K E Y � O R D S  A N D  R A T I N G S , I . E . , K E Y � O R D l  0 . 5  K E Y � O R D 2  0 . 6  
F U Z Z Y - S E r 1 . 0  D E C I S I O N S  0 . 8 A N A L Y S I S 0 . 8  A P P L I C AT I O N S  0 , 6  

6 2  A R T I C L E S  O N  F I L E  
P R E S S  R E  f U R N  T O  GIJ E:ACf' T U  ME' N l J  

Listing 15:  The display after selecting menu item 4 to search the bibliography file. After 
entering the interrogation phrase, you must define each concept in the phrase in terms 
of keywords that are contained in the relevant vocabulary. 

- - - - - - - - B I BL I O G R A P H Y  S EA R C H- - - - -- - -

E N T E R  I N T E R R O G A T I O N  P H R A S E  
C C R A P H I C S * P L O T T E R * C P R O G R A M t B A SI C I I  

P L[ ASE DEFI NE EACH OF THE C ON C [ P T S  YOU HAVE ENT[RED 
IN TERMS OF K E Y � O R D S  A N D  THEIR A P P L I C A B I L I T Y  
E X A M P L E  : T H E O R Y  0 . 6 A P P L I C A T I O N S  0 , 8  

GRAPHICS : G R A P H I C S  1 . 0  

F' I. CJ T T U< :  PL.DTTER 0 ."9 P R I N T E R  0 ,  'I 

P R O G R A M : P R O G R A M  1 . 0  L I S T I N G  1 . 0  

B A S I C : B A S I C  1 , 0  

Listing 16: After the search of the article file is completed, a summary of the results is 
displayed, and you enter the minimum rating for articles tq be listed. 

N U M B E R  OF A R T I CL E S  T H A T  M E E T  OR EXCEED RATINGS OF 
0 . 0  . . . . .  :L. O  

FiA T I N G S  t A R TI C L..E S  R A T I N G S  • A R TI C LES 

0 .  0 6 2  0 .  6 
0 .  1 ..• 0 .  7 
0 • ;� 2 o .  n 
0 . 3  2 0 .  'i 
0 . '1 z 1 .  0 
0 • �:; 

E N T E Fi M I N I MUM R A T I N G  D E S IF i E D  FOF( A IH I C L E: P R I N T OU T : 0 ,  ;> 

DO Y O U  � I S H  A PfU: N H � D  O U T P U T  ( Y /N I ·:• :f_ 

Listing 17: The report given at the conclusion of the search. The header summarizes the 
search specifications. The articles that meet the specifications follow. 

F u z z �  S e a t' (:h of L i b r· a r �  C O M P J OlJR 

I n t e r r· o g a t i or1 P �1 r a s e  : 

C GR A P H I C S * PL D T T E R * < P R O G R A M t B A S I C I I  
I n t e r r o g a t i ort P h r a s e D e f i n i t i on s  

G R A P H I C S  : G R A P H I C S  1 . 0  
P L D T T E R  : P L O T T E R  0 , 9  P R I N T E R  0 . '1 
P R O G R A M  ! P R D G R A M  1 . 0  L I S T I N G  1 . 0  
BASIC ! B A S I C  1 . 0  

S e l e1:·t i o n  L e v e l  : 0 . 2  

R e c o r d  1 7  
E:YTE 
M a �  78 p �9 

Re c o r d 56 
E:YTE 
Feb I'l l p 2 2 0  

L e v e l  ! 0 . 8  

H i dd e n  L i n e  S ub r o u t i n e s  f a t· 3 - d i M e n s i o n a l  P l o t t i r.g 

G o t t. l i. f'b , M .  

L e v E:� l  : 0 . 4  
I M a g e  P r oce s s i n g W i t h  a Pt· i nter 
C a l k � n s , C . A .  

Circle 267 on Inquiry card. 

No other acoustic modem 
g ives 
tu res 

you a l l  these fea
at th is  low price. 

The MFJ -1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Hall/lu l l  duplex. RS -232, TTL, C MOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data tor reloading or re
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength tor data recognition. Quality 
"mulls" gives good acoustic coupling, isolates 
external noise tor reliable data transfer. Crystal 
control led. " O N "  LED.  Aluminum cabinet. 1 1 0  
VAG o r  9 vo!t batteries. 9x1 V2x4 i n .  

Apple I I ,  I I  Plus: software and cable for 
modem, MFJ-1231, $39.95. Plugs into game 
port. No serial board needed. 

Mlo'J. RS<oiJJ. -����:fEP. 5"-IIITC:H 
--· - . � .  , •• •• /11>7 ... -� . ;.  . . . .  -. 

It 's l ike having an extra port 
M FJ-1240 RS-232 TRANSFER SWITCH. Swit

ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 l ines (pins 2,3,4,5,6,8, 
1 1 , 1 5, 17 ,20). Change plug or cable to substitute 
other l ines. Push button reverses transmit
receive l ines. LEOs monitor pins 2,3,4,5,6,8,20. 
PC board el imi nates wiring, crosstalk, l i ne inter
ference . 3 RS-232 25 pin connectors. 7x2x6 in .  $9995 MFJ-1108 AC POWER CENTER. 

Adds convenience. prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equ ip
ment, el iminate interaction , noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord . 15A, 1 25V, 1 875 watts. Aluminum 
case . Black. 1 8x2%x2 in. MFJ-1107, 
$79.95. Like 1 1 08 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order yours today. Call toll free �7-1800. 

Charge VISA, M C .  Or mail check, money order. 
Add $4.00 each tor shipping and handl ing.  

CALL TOLL FREE . . . 800-647-1 800 
Cal l 601-323-5869 in  MS, outside continental USA 

MFJ ENTERPRISES INCORPORATED ' 
921 Louisville Road, Starkville, MS 39759 
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Introducing ... the Byte Book Club 
FORMERLY COMPUTER PROFESSIONALS' BOOK CLUB 

MICROCOMPUTER GRAPH
I C S  A N D  P R O G RAMM I N G  
TECHNIQUES. By H .  Kai:zan,  Jr.  
240 pp . . 100 ill us. and tables. Here's 
a stimulating introduction to com
puter graphics for small com
puters. It covers all the advances to 
date in color coding and computer 
graphics technology a nd-best of 
all-it's written for information 
professionals who can't draw! In
c l u des actual  graphics progra m s  
worth hundreds o f  dollars! 
582576-7 $ 1 8.95 

COMPILER CONSTRUCTION: 
Theory and Practice. By w . . A. 
Barrett and J.  D. Couch. 66 1 pp . . 
illus. Everything its title promises! 
An excellent introduction to the 
world of automatic translation. this 
is a mix of mathematical founda
tions of compilers and the practical 
considerations required in devel
oping h i g h - q u a l ity compi l ers for 
commercial release. 
788/499B $25.93 
(Counts as 2 of your 3 books) 

MICROCOMPUTER INTERFAC
ING By B. Artwick 
789/436B $28.00 
(Counts as 2 of your 3 books) 

AN INTRODUCTION TO VISI
CALC® MATRIXING FOR AP
PLE® AND IBM®. By H. Anbar
l i a n .  252 p p . ,  illus . ,  s o ftcover. 
Enables you to use VisiCalc ma
trixes-also known as templates and 
models-to put your Apple or IBM 
personal computer to productive 
use almost immediately. 'It de
scribes the actual process of devel
oping matrixes for such applica
tions as expense vouchers, price/ 
e a r n i n g s  r a t i o s .  payro l l s .  stock 
portfolios. and more. 
0 1 6/054 $22.95 

THE PASCAL HANDBOOK By J. 
Tiberghien 
582365-9B $35.00 
(Counts as 2 of your 3 books) 

THE SCIENCE OF PROGRAM
MING By D. Gries 
582452-3 $1 9.80 

SOFTWARE ENGINEERING: A 
Practitioner's Approach. By R. 
S. Pressman. 576 pp . . 180 il/us. G ives 
you a concise but complete picture 
of each step in the software engi
neering process-a set of tech
niques that deal with software as 
an engineered product. Each step 
is discussed and illustrated-from 
planning. analysis. and design to 
implementation. testing, and main
tenance--to show exactly what's 
involved. 
507/8 1 3 B  $32.95 
(Counts as 2 of your 3 books) 

ASSEMBLERS, COMPILERS, 
AND PROGRAM TRANSLA
TION By P. Calingaert 
5821 i0-9 $22.95 

POWERFUL 
TOOLS! 
POWERFUL 
SAVINGS! s1oo 
Take any 3 books for only each * 

BIT-SLICE MICROPROCES
SOR DESIGN. By J. Mick and 
J. Brick. 398 pp. All in one place-
the crucial information you've been 
needing about the 2900 family of 
bit-slice microprocessor compo
nents. This remarkable "first" de
signs right before your eyes not just 
one but two complete 1 6-bit ma
chines! 
4 1 7/814B 529.50 
(Counts as 2 of your 3 books) 

MICROPROCESSOR APPLI
CATIONS HANDBOOK. Ed
ited by D. F. Stout. 472 pp . . 284 if
Ius. This BIG book on SMALL chips 
will help you make your systems 
timely.  versatile. and cost-effec
tive. The 1 6  expert contributors 
provide in-depth treatments of both 
hardware and software so you can 
completely analyze. design, con
struct, and program. 
61 7/988B $35.00 
(Counts as 2 of your 3 books) 

Values up to $75.00 
PROGRAMMING WITH ADA: 
An Introduction By Means of 
Graduated £xamples By P. Weg-
ner 
789/24X $17.95 

T H E  S MA L L  COMPUTER 
CONNECTION: Networks for 
the Home and Office. By N .  L. 
Shapiro. 256 pp. Shows you how to 
use existing hardware and soft
ware to link your small computer to 
other computers-large and small
and to a vast universe of databases. 
From stock market quotations to 
u s i n g  i n teractive " c hat modes . "  
you'll learn how to use today 's giant 
information utility services. 
564/124 

. 
$ 1 6.95 

THE SOUL OF A NEW MA
CHINE By T. Kidder 
582439-6 $1 3.95 

THE DEVIL'S DP DICTIONARY 
By S. Kelly-Bootie 
340/226 $8.50 

ELECTRONICS ENGINEERS' 
HANDBOOK, 2/e By D. G. Fink 
& D. Christiansen 
209/812A $75.00 
(Counts as 3 of your 3 books) 

SOFTWARE DEBUGGING FOR 
MICROCOMPUTERS By R. Bruce 
582075-7 $1 8.95 

ZBO USERS MANUAL. By J .  
Carr. 326 pp .. with diagrams. charts, 
and tables. Takes you through every 
opportunity the ZAP can offer!  It 
covers Z80 pin defi n i t i o n s .  C P U  
control signals, su pport chips. in
terfa c i n g  periphera l s .  and m u c h  
more. It also includes a 1 77-page 
Z80 instruction set so you can study 
the instructions on a one-by-one 
basis. 
582336-5 $ 2 1 .95 

ELECTRONIC GAMES By W. H. 
Buchsbaum 
087/2 1 0B $26.95 
(Counts as 2 of your 3 books) 

MINICOMPUTER AND MI
CROPROCESSOR INTERFAC
lNG. By J. C. Cluley. 266 pp., 73 
il/us. and tables. Unless you are 
content to have your information 
processing system simply talk to it
self, you need the intense coverage 
of interfacing provided so bril
liantly by this compact volume. In 
addition to discussing the logical 
design of interfaces assembled from 
small-scale integrated circuits. the 
book gives you a lucid picture of the 
interface packages designed for mi
croprocessor systems and the way 
in which they are used. 
582585-6B $27.50 
(Counts as 2 of your 3 books) 

COMPUTER PERIPHERALS 
FOR MINICOMPUTERS, MI
CROPROCESSORS, AND PER
SONAL COMPUTERS By C. L. 
Hohenstein 
294/51 8 $21 .90 

A PROGRAMMER'S GUIDE TO 
COBOL By W. J. Harrison 
789/789 $1 8.95 

M I C R O P R O C E S S O R  DATA 
BOOK. By S.  A. Money. 350 pp . . 
220 illus. A truly awesome collec
tion of data about virtually every 
chip available today! International 
in scope. the book provides infor
mation about 4, 8, and 1 6-bit de
vices from a wide range of Ameri
c a n ,  E u ro p e a n .  a n d  J a p a n e s e  
manufacturers. A common format 
enables you to analyze each de
vice's capabilities and compare it 
with other devices. 
427i062B $35.00 
(Counts as

·
2 of your 3 books) 



Consider these Byte Books as well! 
MICROCOMPUTER OP
ERATING SYSTEMS By M .  
Dahmke 
1 50/7 1 0  $ 1 5.95 

TRS-80 GRAPHICS FOR 
T H E  M O D E L  I A N D  
MODEL Ill By D .  Kater & S .  
Thomas 
333/033 $ 1 2.95 

THREADED INTERPRE
TIVE LANGUAGES By R. G .  
Loeliger 
383/60X $20.75 

T H E  B R A I N S  O F  M E N  
AND MACHINES By E.  W .  
Kent 
341 /230 $20.95 

BASIC SCIENTIFIC SUB
ROUTINES, Vol. II By Dr. 
F. R. Ruckdeschel 
542/023B $26.50 
(Counts as 2 of your 3 books) 

CIA�CIA'S CIRCUIT CEL
LAR, Vol. 2 By S. Ciarcia 
1 09/63X $ 1 4.75 

BYTE BOOK OF PASCAL 
By B. W. Liffick 
789/673B $25.00 
(Counts as 2 of your 3 books) 

BASIC SCIENTIFIC SUB
ROUTINES, Vol. I By Dr. F. 
R .  Ruckdeschel 
542/0 1 5  $24.50 

CIARCIA'S CIRCUIT CEL
LAR, Vol. Ill By S.  Ciarcia 
1 09/656 $ 1 2.95 

MICROCOMPUTER DISK 
TECHNIQUES By P.  Swan· 
son 
625/824 $ 1 5.00 

BUILD YOUR OWN Z-80 
COMPUTER By S. Ciarcia 
1 09/621 $ 1 7.95 

* If you join now for a trial period and agree to purchase three more books-at 
handsome discounts-during your first year of membership. (Publishers' prices shown) 

PRINCIPLES OF INTERAC
TIVE COMPUTER GRAPH
ICS. By W. M. Newman and R .  
Sproull. 2nd Ed., 544 pp., ill us. Now 
in a revised, updated Second Edi· 
tion, this volume has long been THE 
standard source of information for 
designers! Now, as before, it is ut· 
terly comprehensive and u p  to the 
minute in its coverage. 
463/387B $32.50 
(Counts as 2 of your 3 books) 

MICROPROCESSORS/ 
MICROCOMPUTERS I SYSTEM 
DESIGN By Texas Instruments, Inc. 
637/58XB $29.95 
(Counts as 2 of your 3 books) 
DATA STRUCTURES USING 
PASCAL. By A. M .  Tenenbaum 
and M .  J. Augenstein. 544 pp . . if· 
Ius. With its emphasis on struc· 
tured d e s i g n  a n d  p ro g ra m m i n g  
techniques, this work takes y o u  o n  
a trailblazing journey through PAS· 
CAL. Separate chapters are de· 
voted to the stack, recursion, queues 
and lists, PASCAL list processing, 
trees, graphs and their applica· 
tions. 
582230-XB $25.95 
(Counts as 2 of your 3 books) 

INTRODUCTION TO WORD
STAR"'. By A Naiman. 202 pp., 
with illus. and command displays. 
Get your hands on this guide to the 
m o s t  powerful

· 
word-processing 

program available. Well  organized 
and clearly written,  it surpasses the 
dry WordStar reference m a n u a l .  
You ' I I  learn t o  edit copy • create and 
merge files • format on-screen • ere· 
ate special print effects • generate 
form letters • and more! 
582594- 5 $21 .95 

APPLE MACHINE LANGUAGE 
By D. Inman & K. Inman 
582398·5 $19.95 

T H E  A D A  P R O GRAMMING 
LANGUAGE. By I .  C. Pyle. 293 
pp., illus., softbound. Written pri· 
marily for practicing programmers 
of embedded computer systems, 
this book provides a full presenta
tion of the power of ADA. It will 
also prove of great interest to other 
programmers as well as to man· 
agers of programming projects. 
582447-7 $ 1 5.95 

STRUCTURED PROGRAM-
MING: Theory and Practice By R. 
C. Linger, H. D. Mills & B. I. Witt 
788/537 $22.95 

Why YOU should join 
the Byte Book Club now! 
e Best and newest books from ALL publishers! Books are se· 

lected from a wide range of publishers by expert editors and con
sultants to give you continuing access to the best and latest books in 
your field. 

e Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers' list prices-usually 20% to 2 5 % .  

e Bonus books! Y o u  w i l l  immediately begin t o  participate in our Bo
nus Book Plan that allows you savings of between 70% -80% off the 
publishers' prices of many professional a n d  general interest books! 

e Convenience! 1 4 - 1 6 times a year (about once every 3·4 weeks) you 
receive the Club B ulletin FREE. It fully describes the Main Selection 
and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing-it will be shipped auto
matically. If you want an alternate selection-or no book at al l-you 
simply indicate it on the Reply Card and return it by the date speci· 
fied. You will have at least 10 days to decide. If, because of late deliv· 
ery of the Bulletin you receive a Main Selection you do not want. you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis· 
continued by either you or the: Club at any time after you have pur· 
chased the three additional books. Orders from outside the U .S.  can· 
not be accepted. 

· 

ELECTRONICS DICTIONARY, 
4/e By J.  Markus 
404/31 3 B  $32.95 
(Counts as 2 of your 3 books) 

NETWORK SYSTEMS. By R. L. 
Sharma, P. J .  T. deSousa. and A. D.  
Ingle.  321 pp . .  if/us. Here is the first 
book to describe-c o n c isely a n d  
comprehensively-all current stored 
program-controlled (SPC) telecom· 
munication network systems that 
use integrated modeling. analysis, 
and design techniques. Gives you a 
solid methodology for minimizing 
the risks involved in meeting de· 
sign specifications. 
582557-0B $29.95 
(Counts as 2 of your 3 books) 

TRS-80 ASSEMBLY LAN
GUAGE. By H. S. Howe, Jr. 1 86 
pp . . illus. Everything you need to 
know to develop machine !an· 
guage programs for the TRS-80! 
This book covers al l  introductory 
concepts in the use of the TRS-80 
. . .  provides "inside information" 
about ROM, RAM, and disk oper· 
ating systems to show you what 
goes on inside the TRS-80 . . .  and 
offers a variety of tested programs 
and subroutines. 
582495-7 $ 1 7.95 

MICROPROCESSOR DEVEL
OPMENT AND DEVELOP
MENT SYSTEMS. Edited by V. 
Tseng. 1 70 pp., 90 il/us. A panel of 
experts provides an overview of the 
development process, displays the 
different approaches taken by lead· 
ing firms in the field, and covers ex· 
isting systems and tools. You'll gain 
a better understanding of what is 
involved in microprocessor appli· 
cation development . . .  and you'll 
be able to identify and decide what 
is important for you. 
653/801 B $29.95 
(Counts as 2 of your 3 books) 

OPERATING SYSTEMS By H .  
Lorin & H .  M. Dietel 
582354·3 $20.95 

APPLE PASCAL: A H a n d s - O n  
Approach. By A. Luehrmann a n d  H .  
Peckham. 4 2 6  p p  ..  spiralbound. Fi· 
nally-a how-to-use-PASCAL book 
f o r  A p p l e  c o m p u t e r  u s e r s  t h a t  
makes a complete language as easy 
as (forgive u s ! )  applesauce. Takes 
you from "total ignorance" all the 
way up to a very i mpressive com· 
petence in the use of that rather 
complex language, PASCAL. 
491 / 7 1 2  $ 1 6.95 

MAIL CARD OR THIS COUPON TODAY 

r- - - - - - - - - - - -1 McGraw-Hill Book Clubs li!IFJ '�� BYTE BOOK CLUB e-:" P.o. Box 582, Hightstown, 11M i I New Jersey 08520 

Please enroll me as a member and send me the three choices I have 

I listed below. Bill me only $ 3 . 00 plus local tax, postage, and handling. 
If not satisfied, I may return the books within 10 days and my mem· 
bership will be canceled. I agree to purchase a minimum of three I additional books during my first year of membership as outlined un· 
der the Club plan described in this ad.  A shipping and handling charge 

1 is added to all shipment

r

s
_
. 

----------, 

I 
I 
I 
I 
• 

Name-------------------------

Address/Apt.----------------------

City/State/ZiP----------------------

Corporate Affiliation-------------------
This order subject to acceptance by McGraw-Hill. All prices subject to 
change without notice. Offer good only to new members. Orders from 
outside the U.S. cannot be accepted . 

P39597 



ROTERP: An Interpretive 
Language for Robot Control 

High-level languages may help bridge the gap between 
artificial intelligence and the home experimenter's ro bot. 

A quick survey of the information 
being published on . experimental 
robotics and artificial intelligence 
reveals a gap in practical information 
between the two subjects where there 
should be a bridge. Paradoxically, 
while most experiments in artificial 
intelligence are performed in high
level languages (notably LISP), most 
books and articles for robotics experi
menters concentrate on hardware 
design and leave software control to 
assembly-language routines. 

The assembly-language approach 
to robot control involves combining 
routines to produce a particular 
behavior in a robot. This method 
does have practical advantages: it re
quires little initial planning, it is 
usually memory-efficient, and the 
code can be entered by using simple 
switches or a keypad, making more 
expensive peripherals dedicated to the 
rob o t  unnecess ary . A m a j o r  
drawback, however, i s  the time and 
effort it takes to reorganize the 
routines to produce new behavior in 
the robot. 

Perhaps the greatest disadvantage 
of using assembly language is the dif� 
ficulty other experimenters have 
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understanding the origins of a robot's 
behavior. Because assembly language 
is difficult to read, the underlying 
cause of the robot's behavior may 
elude even the well-versed experi
menter. Duplicating the behavior of a 
robot with a different processor is 
usually even more difficult. 

A microprocessor specifically de
signed . for robotic control would 
resolve these problems. Such a micro
processor would use $imple com
mands that exercise all of the robot's 
capabilities. A program for this 
microprocessor might look something 
like listing 1, which causes the robot 
to .slowly walk a three-foot square. In 
addition to being easier to understand 
than assembly language, the program 
requires only 24 bytes of storage. 

Enter the "Pseudoprocessor'� 
Our theoretical microprocessor 

would be practical only if all the com
ponents of the robot could be antici
pated and mass production could 
justify its cost. In fact, custom pro
cessors have been used in intelligent 
instruments and even in sophisticated 
toys, but an experimental robot is a 
low-volume item and must be flexible 

Listing 1: This example of a first attempt 
at a robotic language suggests how a 
robot-control language should look. In
structions are simple enough to be very 
flexible (they might . be used in any 
number of . situations) yet powerful 
enough so that the programmer doesn 't 
get bogged down in details. 

0000 05 SLOW 

0001 08 FEET 

0002 30 0003 FORWARD 3 

0005 34 0090 TURN RIGHT 90 

0008 30 0003 FORWARD 3 

001 1 34 0090 TURN RIGHT 90 

0014 30 0003 FORWARD 3 

00 17 34 0090 TURN RIGHT 90 

0020 30 0003 FORWARD 3 

0023 00 HALT 

enough to accommodate major new 
functions and devices. To expect all 
experimenters to use the same micro
processor is unrealistic. 

In lieu of a custom microprocessor, 
we might create a "pseudoprocessor" 
in software. Not only would it ex
ecute our robotic. instructions, but it 
would be easy to extend or modify as 
well. This pseudoprocessor could be 
in the form of . a small interpreter, 
possibly in PROM (programmable 
read-only memory) .  The interpreter 



Games that challenge you at a price that wodt. 
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MIXED GAME BAG 

$79 • 95 Look to Sinclair for the only $79.95 
computer and the fll'St Serious Games Package. 
A special limited time offer. Call toll free today. 

What could be more challenging than creating 
your own games on a personal computer? Or being 
intellectually challenged by serious games where 
you match wits with a computer or another 
opponent in a fierce trial of skills? 

The Timex/Sinclair 1000* is a fully program
mable computer with a powerful BASIC language 
and complete instruction manual, all for only 
$79.95. The moment you sit down with the 
TS1000 you can learn how to program yotir own 
games. Maybe you want to create a stock market 
game, a word game, a mathematical game. 
The challenges are endless. 

For this one low price, the TS1000 comes with 
everything you need for connecting the computer 
to your color or black-and-white TV 

· 

Of course, you might also want pre-programmed 
software cassettes for your $79.95 computer. 
You'll have a wide choice with our free software 
catalog which comes with the TS1000. And the 
software cassettes play in any cassette recorder. 

The 16K Memory Module. More power to you. 

Lets say you want to go one step further. The 
16K Memory Module allows you and your family 
to be challenged by even rriore sophi?ticated 
games. Not mindless arcade games, but serious, 
intellectually stimulating games which are both 
fun and educational. · 

The Memory Module costs only $49.95 and 
plugs onto the back of the TS1000 for 8 times 
more memory capacity. A whole new world of 
software is available to those with the 16K 
Memory Module. 

The Serious Games Package. 
A $75 value for only $50. 

. For �ose who want a lot of serious 16K games, 
Smclair armounces a special software offering 
with a $25 savings! Now; for the first time, you 
can receive all five games shown above at the 
reduced price of only $50. 

FLIGHT SIMULATOR 

Chess: You can play with another opponent or 
you can match wits with the computer. . 

Flight Simulator: Maneuver and land a light 
aircraft with full cockpit controls, instrumenta
tion and navigational aids. You have to allow for 
wind velocity and direction, rate of descent and 
mountainous terrain. · 

· 

Cube Game: Every bit as mind-baffling as 
Rubiks Cube. 

· Backgammon: Everyone's favorite. Again, you 
can play against another opponent or against the 
computer. Complete with a doubling cube. 

Mixed Game Bag: A series of memory and con
centration tests including Robot Wars, a version 
of "Master Mind'.' 

· 

There's never been a better value on a serious 
games package. And to think it all starts on a 
$79.95 computer! 

· 

Why order today? 

In addition to saving $25 on software, there are 
other reasons to buy your TS1000 today. Com
puters costing hundreds and even thousands of 
dollars rarely offer you games this serious or 
challenging. 

· Another reason to order today is convenience, 
by toll-free phone. No crowds, no waiting lines, 
no parking worries. It's never been easier to get 
started in the world of computers. Or more 
worthwhile. 

How to order today! 

Just call our toll-free number and use your 
MasterCard or VISA. Or send the coupon with a 
check or money order. Then try out the Timex/ 
Sinclair 1000 for 10 days at no risk. If you're not 
entirely satisfied, we will refund your money. It's 
as ·easy as that. (Sorry, no refunds on software.) 

Call toll-free: 800-543-3000. Ask for operator 
509. In Ohio call: 800-582-1364. Ask for operator 
509. In Canada call 513·729-4300, operator 509. 
Have your MasterCard or VISA ready when 
calling. Phones open 24 homs a day, 7 days a 
week. These numbers are for orders only. 
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If you simply want information, please don't 
call, write Sinclair Research, Ltd., 2 Sinciair 
Plaza, Nashua, NH 03.961. 

Call toll free 800-543-3000 (operator509)1------id cod]MaiJ;;;:"S::I;;;;:R;;.d0:t-:i - - l  
B3flY. 

. 
One Sinclair .Plaza, Nashua, NH 03061 1 

0 Check or Money Order enclosed I Price•• · Qty. 
. 

Amount I 
I TS1000 $79.95 I 

16K Memory Module $49.95 : 16K Cassettes $15.00. l each � Special Serious � Games Package j (5 �es valued 
at 75.00) $50.00 i Shipping/Handling $ 5.00 $ 5.00 1 

• ••u.s. Dollars Total: 

Module: 15.00 each. Cassettes for 16K Memo ry $ 
Check the boxes of all the cassettes you want. 

0 Flight Simulator #6 0 Mixed Game Bag #26 
0 CheSS #7 0 I'll take all 5 cassettes 
0 !3ackgammon #8 included in Sinclair's 
0 wbe Game #9 Special Serious 

Games Package. 

Name 

Street 

City 

State Zip 

: I 

'Sinclair technology is the heart of both the ZX81 and the 
L 2:��1�m�� -- - - - J  

sinclair 



Single-Board Computer 
- M icroprocessor 
-Limited available memory 
-1/0 interfaces 

Output Devices 
-Motors for forward, reverse, and 

turn ing motions 
- N u meric display 
-Bell or buzzer 

would fetch each instruction of the 
program from memory and call an 
appropriate routine to execute that 
instruction . The pseudoprocessor 
technique is not new; languages like 
Pascal and even some adventure-type 
games have been implemented for 
microprocessor systems using the 

I nput Devices concept. 
-Proximity switches or u l t rasonic If all of this sounds like an argu-sensors 
-Numeric keypad ment on behalf of the use of high-
-Light detector level languages, it is . A robotic 

Table 1: A ttributes of a simple experi- pseudoprocessor has a number of ad-
mental robot. d ...._ _____________ ___, . vantages. First, it provi es program-

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS 120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top of Form 
• 1104800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X-on, X-off protocol • Parity selection 
• Self Test • Optional APL character set 

Over 5,000 DS 120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal
lations, entire networks of terminals have been upgraded to take advan-
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en
sure dependable performance 
for years to come. When ser
vice is required, we will 
respond promptly and effec
tively. Best of all, we can de
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

data©©MltGll computer corporation 
4216 Stuart Andrew Blvd. • Charlotte, North Carolina 2821 0 • 704/523-8500 
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ming at a behavioral level that is easy 
for the programmer (or anyone else) 
to understand. And it creates pro
grams tha t  are less machine
dependent .  It  is also conducive to the 
creation of more powerful instruc
tions than those on most micro
processors . Finally, it can be extended 
and modified, if designed properly. 

A Simple Design 
Let's see how the pseudoprocessor 

approach can be applied in a simple 
example. Table 1 shows the attributes 
of a basic experimental robot .  It con
sists of an SBC (single-board com
puter) like many of those currently 
available, a frame and motors con
structed with treads or wheels for 
mobility, some proximity sensors and 
light detectors, a bell or buzzer, and a 
numeric display and keypad (found 
on the SBC).  

Given these simple peripheral de
vices, we can envision what a pseudo
processor for a robot will look like. 
Of course, it will need instructions to 
turn the drive motors on and off and 
to acquire data from the sensors. It 
will have registers to count units of 
time and distance. Instructions that 
change the program flow and condi
tional testing will enhance its ability 
to make decisions. And it will include 
such standard it�ms as a program 
counter, general-purpose registers, 
and II 0 (inpu tl output) instructions. 

Figure 1 shows the architecture of 
the interpreter for the simple robot I 
named ROTERP. It has 26 general
purpose 16-bit registers, a program 
counter, condition codes, and some 
special-purpose registers. (I chose to 
have 26 general-purpose registers 
because they are easily represented by 
the letters of the alphabet . )  

The array register, a location that 
points to the array being referenced, 
functions like an index register found 
on other processors. The speed regis
ter is a location for a number that the 
movement instructions use to deter
mine a rate of speed. The distance
units register is a location that move
ment instructions use to set a scale for 
movement, and the time-units 
register specifies a time scale. 

To produce a particular behavior, 
the registers are manipulated by the 



• SISTEMAS 

CIBERNETICOS S.A. 

• TERCER MEDIO 

• MICROBYTE S.A.de C.V. 

• CONLAB 

• MICROCOM DEL 
OCCIDENTE LTDA 

• REDCOM S.A. de C.V. 

We're reaching into a dynamic new frontier . . .  We're 
International Micro Systems, the first distributor to spe
cialize in Spanish software, specifica l ly tailored to solve 
all your business needs. We support a l l  major brand 
computers: APPLE , I BM Personal Computer, ATARI, 
TRS - 80, and CP/M ® systems : 

Word Processors 

Accounting 

Inventory Control and Invoicing 

DataStar* 

CalcStar* 

PERT CPM 

WordStar* 

MaiiMerge* 

Accounts Receivable 

Circle 214 on Inquiry card. 

Cost Control 

Bank Control 

Clinical Lab Control 

Clinical Records Control 

Construction Cost Analysis 

Financial Analysis 

Report Generators 

Program Generators 

Games 

And we can make them work for you, the businessper
son that demands a Spanish speaking computer or the 
dealer with an irresistible urge to fulfi l l  your customers' 
rising demands for Spanish software. 
For more information, please write or ca l l  us at: 

I� 
Internationa l Micro Systems , Inc. 

9380 Sunset Drive Suite B 2 1 0  
Miami, Florida 33 1 73 

(305) 279-0 1 86 or (305) 279-0 1 94 
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instruction set given in table 2, which 
shows each instruction op (operation) 
code, its associatec;l mnemonic, the 
type of operand it uses, and the num
ber of bytes per instruction. Although 
the op codes are shown in hexadeci
mal, they could easily be given in 
decimal; hexadecimal was chosen 
only for convenience . The first 64 in
structions control the robot's move
ment while the last 64 instructions 
control the processor registers . 
Because ROTERP uses 8-bit op codes, 

128 possible instructions . are still 
available for expansion. 

In order to understand the origin of 
behavior in our simple robot, we 
need to look more closely at the in
structions it follows. The first group 
of instructions, op codes 00 through 
OF hexadecimal, are all 1-byte instruc
tions. HALT simply returns control 
to the monitor ROM (read-only mem
ory) on the SBC . ZERO initializes all 
the processor registers except the pro
gram counter. FAST, MEDIUM, and 

FEATURE B ENCHMARK Word star BENCHMARK 
2.0 3.21 3.0 

Ease of Operation YES NO YES 
Plain Eng l ish Commands Y ES NO YES 
Use Cursor Keys YES NO Y.ES 
Control Characters NO Y ES NO 
Function Keys YES NO Y ES 

Computer Aided Tutorial YES Y ES YES 
Descriptive Directory Y ES NO YES 

29 Character Tit le Y ES NO YES 
Author & Operator I D  YES NO Y ES 
Document S ize YES NO Y ES 
Creation Date Y ES NO Y ES 
Revision T ime & Date YES NO Y ES 

Standard Editing Features YES Y ES Y ES 
Go To Any Page Y ES NO Y ES 
Interactive Printing YES NO Y ES 
Automatic Reformatting Y ES NO Y ES 
Automatic Repagination YES NO YES 
Headings and Footings Y ES YES YES 

Mult i- l ine YES NO YES 
Keyboard Phrases Y ES NO YES 
Proportional Printing NO NO Y ES 
Business G raphics N O  NO Y ES 
Paragraph Assembly NO NO Y ES 
Edit Marking NO NO YES 
Auto Widow/Orphan Protect NO NO YES 
Auto Footnoting NO NO YES 
Built I n  Calculator NO NO YES 
Price $249 $495 $499 

1 DEMAND A COMPARISON! 
' Cal l  or Write: 

Metasoft Corporation, 7 1 1  E. Cottonwood. Suite E. Casa Grande, AZ 85222 • (602) 961 -0003 

• • • • 
' 
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A 

B 

) 
z 

PROGRAM COUNTER 

CONDITION CODES 

A R R AY 

SPE E D  

DISTANCE U N ITS 

T l  ME UN I T S  

Figure 1: A rchitecture of ROTERP, the in
terpreter for a simple robot. The inter
preter handles 1 6-bit-wide registers (there 
is a general-purpose register for each letter 
of the alphabet as well as registers for con
dition codes and special purposes) . 

SLOW place a predetermined number 
in the speed register. Similarly, 
INCHES, FEET, and METERS store a 
value in the distance-units register, 
and MILLSEC, SECONDS, and 

. HOURS set the time-units register. 
REPEAT places the starting address 
of the program into the program 
counter and normally causes it to 
loop indefinitely at the end of a pro
gram. RETURN signals the end of a 
subroutine. 

The next group of instructions, 10 
through 1F hexadecimal, are each 2 
bytes long and use a single-byte 
operand to specify a general-purpose 
register that contains a working 
value . For instance, BEEP C, repre
sented as 17 03, causes the robot to 
beep the number of times indicated 
by register C .  FORWARD B (10 02) 
causes the robot to move forward the 
number of units defined in register B. 
Similarly, HESITATE A (19 01) 
causes the robot to wait A units of 
time, DISPLAY A displays register A, 
and ENTER A places a number from 
the keypad in register A. TEST tests 
the indicated register and sets the ap
propriate condition codes. RAN
DOM returns a random number and 
places it in the given register. SCAN 
and PROXIMITY read the respective 



Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 
reducing time normally involved in · 

your work. Time is an important 
resource which should not 
be wasted. You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen
sive universal printer buf
fers which any computer 
user cannot afford to be without. 
Any computer-any printer 
(or plotter!), whether parallel or 
serial. Microfazer receives informa
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handle it, and 
then sends it on. 

More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information-from one to 
as many as you want-with the 
mere press of a button. When you 

need your information repeated, 
for whatever reason, it's always 
right there-inside Microfazer. 

Microfazern.• stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directly 
onto the back of your printer. 
Install it in less than 60 seconds, 
and choose the amount of buffer 

memory you need- 8K, 16K, 
32K, or 64K. One model even 
comes with up to 512K! You may 
use several Microfazers in series to 
create just what's right for you. 
Take data in from a serial computer 

and out to a parallel printer. 
Or in from a parallel com
puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299 for a 
full 64K. Serial-to-Parallel, 
Parallel-to-Serial and 

Serial-to-Serial models have slightly 
higher prices. 

0 QUAD RAM 
CORPORATION 

4357 Park Drive/ Norcross, Ga.  30093 
( 404) 923-6666 
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00 
0 1  
02 

HALT 
ZERO 

03 FAST 
Ci4 MED I U M  
0 5  SLOW 
06 
07 
08 
09 
1 A  
OB 
oc 
OD 
OE 
OF 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
1 A  

I NCHES 
FEET 
METERS 
M I LLISEC 
SECON DS 
HOURS 

REPEAT 
RETU RN 

FORWARD 
REVERSE 
RIGHT 
LEFT 
RTU R N  
LTU R N  

BEEP 
DISPLAY 
H ES ITATE 

1 B  TEST 
1 C  ENTER 
1 0  RANDOM 
1 E  SCAN 
1 F PROX I M ITY 

R * 
R 
R 
R 
R 
R 

R 
R 
R 

R 
R 
R 
R 
R 

20 FORWARD 
21  REVERSE 
22 R IGHT 
23 LEFT 
24 RTU RN 
25 LTU R N  
26 
27 
28 
29 
2A 
2B 
2C 
2 0  
2E 
2 F  

2 30 FORWARD 
2 31 REVERSE 
2 32 R IGHT 
2 33 LEFT 
2 34 RTU RN 
2 35 LTU R N  

36 
2 37 BEEP 
2 38 DISPLAY 
2 39 HESITATE 

3A CALL 
2 3B 
3 3C 
2 3D 
2 3E 
2 3F 

RC* 2 
RC 2 
RC 2 
RC 2 
RC 2 
RC 2 

40 J U M P  
41 J U MPEQ 
42 J U MPNE 
43 
44 SBROUTNE 
45 ARRAY 
46 
47 
48 
49 
4A 
4B 
4C 
50 I NCRMENT 
4E DECR MENT 
4F CLEAR 

N *  3 50 J U M P  
N 3 51 J U M PEQ 
N 3 52 J U M PN E  
N 3 53 
N 3 54 SBROUTNE 
N 3 55 ARRAY 

56 
N 3 57 
N 3 58 
N 3 59 
N 3 5A 

58 
5C 
50 
5E 
5F 

R 
R 
R 

R 
R 

R 
R 
R 

N 
N 
N 

N 
N 

2 
2 
2 

2 
2 

2 
2 
2 

60 SET 
6 1  ADD 
62 S U B  
63 M U L  
6 4  D I V  
6 5  
6 6  
67 COM PA R E  
6 8  GET 
69 PUT 
6A 
6B 
6C 
60 
6E 
6F 

3 70 SET 
3 7 1  ADD 
3 72 S U B  

73 M U L  
3 74 D IV 
3 75 

76 
77 COM PARE 
78 GET 
79 PUT 
7A 
7B 
7C 
70 
7 E  
7F 

<lJ � ..§ -� � � � t· � 
9. � 0 Q) 
R,R 3 
R,R 3 
R,R 3 
R,R 3 
R,R 3 

R ,R 3 
R,R 3 
R,R 3 

N , R  4 
N , R  4 
N , R  4 
N , R  4 
N ,R 4 

N , R  4 
N , R  4 
N , R  4 

Table 2: Pseudoprocessor instruction set ( *R = Register, N = Number, RC = Register Count). 

LL 3-M MEDIA AVAILABLE at 500/o or MORE OFF LIST PRIC 
Why settle for inferior substitutes 

when you can now get the very best 
media at unprecedented savings. Be it 
8" or 51/4", hard- or soft-sectored : We 
are an Authorized 3-M Distributor 
and can ship it immediately. 

Part # 
pies: 

Ust OUR PRICE (per dlskeHe, in  box ol 10, 
7440 5'14' SSDO (hard/soft sector) . .  '. . .  . 4.20 $2.04 Individual envelopes) 

7450 51/4 OSDD (hard/soft sector) . . . . . . . .  6.00 2.94 ® 
741 0  B' SSOD (hard/soft sector) . . . . .  5.55 2.75 
7430 8' DSOO (hard/soft sector) . . . .  7 .10 3.39 
(even greater savings on diskettes in bulk pack- call for information) 
Minimum order: 10  boxes. For orders of 1000 or more deduct 2%, 
for 5000 or more deduct 5%, for 10,000 or more deduct 7.5%. Call 
for savings or larger orders. 3M 

Authorized Distributor 

ORDERS & INFORMATION: 
Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:00 PM PST 

1-(800) 845-5555 CA, AK, HI call (714) 783-1363 - �-
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BANK REFERENCE: BARCLAYS BANK OF CALIFORNIA (213) 892-7244 
AMERICAN EXPRESS. VISA. MASTERCHARGE 

APO. FPO. INTERNATIONAL ORDERS ACCEPTED 

INC. P.O. Box 3791, Riverside, CA 92519 

Terms: Cashier's check. Visa. MasterCharge, American Express 
(add 4o/o lor credit cards). Purchase orders from approved 
organizations on 30 day net at 25o/o surcharge. COD at 10o/o sur
charge. Shipping charges extra. 

Circle 506 on inquiry card. 



YOU'Ve Cot 
TOTAL ACCESS,. 
TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 

* DISK DRIVES 
Total Access 40 Track . . . . • • . . . . . . . . .  $239 
Aerocomp 40T Flippy. . . .  $31 9  
Aerocomp 80T . . . . . . . . . . . . . . . . . . .  $399 
Aerocomp 80T Flippy. . . . . . . . . . . . . .  $409 
Aerocomp 40T Duo\ Head . . . . . . . .  $409 
Aerocomp 80T Dual Head . . . . . . . . .  $.399 

ForTf\580Mod. I,Mod I l l& lllMPC exrernol& TI99/4A 
Incl. power supply & enclosure. 

i'Apple Comporible Drive . . . . . . . . . $279 
� Apple Camp. Disl� Conrroller Ooard . . . .  $89 

* BARE DRIVES 
T oro I Access 40T . 
Aerocomp 40T Fl ippy. 
Aerocomp 80T . 
Aerocomp 80T Flippy . .  
Aerocomp 40T Duo\ Head . 
Aerocomp 801 Dual Head . 

* DRIVE CABlES 
2-drive . . . . . . . . . . . .  . 
4-drive . 
Exrender cable . 

* OPERATING SYSTEMS 

. . . $ 1 99 
. . . . . .  $269 

. .  $329 
. . .  $359 

$J29 
. . .  $469 

. $24 
. . . .  $34 

. $ 1 3  

TPSDOS 2.3 Disl� & Manual . . . $20 
LDOS (I or Ill) . . . . .  $1 1 9  
DOSPLUS 3.4 . . . . . . . . . . . . . . . . . . . . .  $ 1 29 
NEWDOS/80 (I or I l l) . . . . . . . . . .  $ 1 29 

* DISK CONTROLLERS/SEPARATORS 
Aerocomp "DDC" double dens. dish 
conrroller for M:Jd. I . $ 1 .39 

w/DOSPLUS 3.3D. . . . . . . . .  $ 1 79 
w/LDOS . . . . . .  $229 

Aerocomp "DDS" double dens. dora sep. for 
Percom or LN Doubler . . . . . . . . . .  $49 
Aerocomp "SDS" single dens. dora sep. for 
Mod. I . . . . . .  $29 

MODEL Ill DRIVES 
Complere \�irs including 40 rrod� disl� drives (1 �or 2). dish conrroller board, power supply and 

z all hardware and cable� 
One Drive Sysrem l�ir . . . . . . . .  0 0 . 0 0  • • •  $479 
Two Drive Sysrem l�ir . . . . .  $689 

* ODD STUFF 
Single drive power supply . 
Drive enclosure (silver) . 
Disl�erres (box of 1 0) . 
/INEJO ribbons 

. . $44 

. . $24 

. 0 $24 
$9 

1 20 day worronry on drives. Add �5 per drive 
shipping in Conr. US. UPS COD charge $1 .50. There is a 
15 day FREE Tr\IAL ON DRIVES If nor complerely 

sorisfied I'll refund your money (less shipping). I'll 
rol<e exceprion ro improper use or mishandling. 

* RADIO SHACK COMPUTERS 
26- 1061 Mill, Ll, 4K . 595 
26- 1 062 Mill, Lll, 1 61�. . . 799 
26- 1 065 Mill, 48K 1 drive. . . 1 495 
26-1 066 Mill, 481'1 2 dr r\5232 . . 1 950 
26-3004 1 61� Color Compurer 299 
26-3002 1 61� CC w I exrended OASIC .  . . .  399 
26-.3003 321� CC w/exrended OASIC .  . . .  499 

26-3501 PC 1 ,  (Call obour occessories)-...... 1 29 
26-.3601 PC 2, (Call obour occe§ories)-...... 229 
26-4002 641� Mil, 1 -drive . . . . 2899 
26-6001 1 281� M1 6, 1 -drive. . . . . .  4 1 99 
26-6002 1 281� M1 6, 2-drive . . . . . . . . . .  4799 
26-6050 DT- 1 Terminal . . . . . . . . . . .  599 

* PERIPHERIALS - Model 1-11-111-16, CC 
32K LNW E/1 w/r\5232 complere. . . . .  ·. 375 
LNDOUOLm 5/8 w/o DOS . · . . . . 1 99 
26- 1 1 43 1'-odio Shoe\� DDen board . . 1 25 
26- 1 1 25 Mill Hi 1'-es board . 299 
26- 1 1 45 Ml r\5232 firs PS E/1 . . . 85 
26-1 1 48 Mill 1'-5232 wirh cable . . . . . . . . .  89 
26- 1 1 72 D.C M:Jdem I .  . 1 25 
26- 1 1 73 D.C M:Jdem 11 . . . . . . . . .  1 99 
26- 1 208 CCR-81  1'-ecorder . . . .  51 
26- 1 1 30 Mil l  Hard Dis\<, primary . . . . . . .  2099 
26- 1 1 .3 1  Mill Hard Disl�. secondary . . . .  1 599 
26- 1 1 32 Mod I H/D odoprer . . 32 
1 6-0230 1 3" Color N, remore comrol. . 35.3 
26- 1 1 62 Mlll 1 sr drive l�ir, pure RS . . . . . . .  629 
26-.3008 C C Joysricl�. pr. . . . . . . . . .  21  
26-.3022 CC drive 1 ,  includes camroller . 449 
26-41 04 Mil/ 1 6  Hi- 1'-es board . . . . . . .  4 1 9  
26-4150 Mll/ 1 6  Hard Dis\� 8.4Mbyre. pri. .. 3799 
26-4 1 5 1  Mil/ 1 6  Hard Disl� 8 4Mbyre, sec..2899 
26-41 60 1 -Drive expansion . . . .  9.38 
26-4161  2-drive expansion . . . 14J1 
26-41 62 3-drive expansion . . . . .  1 897 
26-41 65 1 -drive unir. . . . . . . . . .  1 099 
26-41 66 2-drive unir. . . . .  1 699 
26-41 6  7 Thin line odd-on drive . . . . . . . .  5.35 
26-6010 Mil ro M16 upgrade . . 1 299 
26-601 1 1 281� RAM board. . . . . . . . . .  599 

• PRINTERS & OTHER ACCESSORIES 
26- 1 1 58 Daisy Wheel II, 4J cps . . . . . . .  1 599 
26- 1 447 RS. Troaor hsy. . . 208 
26- 1448 Sheer Feeder . 999 
26-1 1 65 Line Primer V 1 60cps . . . . . . .  1 1 95 
26- 1 455 Acausric cover . 3.39 
26- 1 250 DWP-41 0, 25cps . 1 207 
26- 1 459 RS. T roaor hsy. . . . . . .  1 99  
26- 1 251  DMP-400, 140 cps . . . 969 
26- 1 252 DMP-500, 220cps. . . 1 399 
26- 1 253 DMP- 1 00, SOcps. . 309 
26-1 254 DMP-200, 1 20cps. . . .  679 
26- 1 1 9 1  Mulri-pen plorrer . . . . . . . .  1 650 
26- 1 1 92 CGP-1 1 5  Color primer. . . . .  1 99 
26 1 1 93 Florbed plorrer . . . . .  799 
26- 1 1 95 Digirizer . . . . . . . . . . . .  0 0  0 0  • • .369 
26- 1 1 96 GT- 1 1 6  "X-PAD" . . . . . . . . . . . . . .  295 
ANADEX DP-9260A 200cps . . .  1449 
ffiOWI'-ITm 1 ,  1 20cps, 1 0" F/T . . . . . . . . .  469 
ffiOWI'-ITEr, 2, 1 20cps, 1 5" F/T . . . . . . . . .  669 
STAAWI'-ITm F-1 0. 40cps . . . . . . . . . .  1 399 
ffiiNTMASTm F- 1 0, 55cps . . . . .  1 599 
1'-urishouser rroaor feed . . . . 208 
1'-urishouser sheer feeder . . 999 

* LNW COMPUTERS 
961� LNW-80 Model I, NTSC/1'-GO, r\5232, 5"/8" 

DDen conrroller, Fr-EE 1 2" green phospher 
moniror and cable included . . . . . . . .  1 695 

• Tf\580 & Radio Shod< ore rrodemorl<s of Tandy Corp Cor:tYTighr 1982 TOTAL ACCESS 

Circle 429 on Inquiry card. 

1 28K LNW-80 Mod II. NTSC/1'-GO, r\5232. CP/M 
comporible, 5"/8" comroller. Fr-EE 1 2" green 
pho� moniror/coble included 2495 

* MEDIA & SUPPUES 
8" disl� SSDDen, Guoromeed Forever . . . .  32 
8" disl� DSDDen, Same Guoronree . . . . . . .  39 
5" Flipsorr, holds 50 disl�s. . . . .  23 
8" Flipsorr, some deal. . . . .  29 
5" Library Ooxes . . . . . . . . . . 2.50 
8" Library Ooxes . . . . . .  3.50 
5" or 8" Head Cleaning l�ir . . . . . . .  9 
Troa paper lrr size, 2900 sheer 20 lb. . 25 
Call for ribbon & prinrwheel prices . 

* SOFTWARE 
All 1'-odio Shod� Software . 
Aron CP/M Model I I .  
Picl�les & Trour CP/M M:Jdel I I  . .  
Picl�les & Trour CP/M M:Jde\ 1 6 .  
All SNAPPWAAE . 

. 

All MicroPro . 
• TRS-80 SPECIAL EQUIPMENT 

. . 20% off 
. 1 60 

. . . . .  1 60 
1 90 

. 1 0% off 
. .  35% off 

CP/M ( 4819 for Mod Ill w/hordwore and 
software complere . . . . . . .  275 

CP/M (641� inc) for Mod Ill wirh hardware 
and software . . . . . . .  440 

80 x 24 video board for Mod Il l .  . . 299 
GI'-EEN Phospher Anriglore CRT. . . . . . .  79 
AMOm Phospher Anriglore CRT . . . . . . . . .  89 
1 61� 't-1-emory 200nsec Guor 1 yr . . . . .  8/$ 1 2  
641� Memory 200nsec Guor 1 yr . . 8/$48 
lVM- 1 2 1  1 2" Green Pho� M:Jn . . . . . . .  1 .35 

ALWAYS cAlL FOR THE LATEST PRICES. They may 
have changed in the 60+ days since this ad was 
written. 

ORDER NOWl 
TOLL FREE 
SOG-527·3582 

Wrire or call. Toll free l ines ore for orde� only. 
Texas residenrs coli 2 1 4/458- 1 966 and 
deducr $2.00 from your order. If you need 
rechnicol information or service use rhe Texas 
number. Prices ore subjecr ro change wirhour 
norice and ore moil order only. I occepr VISA 
or MASTEI'-CAAD, you con send a checl� or 
money order (allow a couple of weel�s for 
personal or company checl�s ro clear) or 
order COD (cosh. cerrified chech or money 
order only). Shipping is nor included unless 
orherwise indicored. Texas orders odd 5% rox 
No rox added on shipmenrs ourside Texas. 
Order up - I need rhe money! 

TOTAL ACCESSTM 
P .0. BOX 3002 RICHARDSON, TX 75080 
21 4-458-1 966 

NEXT DAY SHIPMENT on all in stoCk Merchandise. 
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devices and place the result into the 
spec �ied register. 

Tl e next group of instructions, 20 
through 2F hexadecimal, cause their 
respective motions until the proximi
ty register changes; then motion 
ceases. The elapsed distance units are 
then recorded in the given register. 

Instructions 30 through 3F hexa
decimal are 3-byte · commands that 
use an immediate i6-bit constant for 
the operand. For example, BEEP 7 
(37 0007) signals the robot to beep 

seven times. In other respects, this 
group mirrors the group 10 hexadeci
mal instructions, except for the CALL 
instruction; CALL is a "hook" to an 
assembly-language subroutine, and 
its operand is a 16-bit absolute 
address. 

Five instructions work with the 
processor registers. JUMP A takes the 
signed 16-bit value in register A and 
adds it to the program counter. 
JUMPEQ and JUMPNE are condi
tional jumps that test the condition 

code register. SBROUTNE is a simple 
subroutine call to a section of the pro
gram, and it terminates with a 
RETURN instruction. Each processor 
register instruction uses an operand 
that is a relative offset to the program 
counter so that' the resulting code is 
position-independent .  

The ARRAY instruction declares 
the array being referenced by adding 
its operand to the program counter 
and placing the resulting address in 
the array register. The INCRMENT, 
DECRMENT, and CLEAR instruc

--------------------------------, tions are added for convenience. 

* * * FEATURING 8 AND 16 BIT SYSTEMS * * * 
EPSON QX v AtDOCS: Extremely user friendly! See review s

'
ept. BYTE. 

HX 80: Notebook-sized battery operated Z 80 computer, up to 256 K 'RAM, built-
in hard LCD scrollable· screen. 

MASTER MAX: S-100 system, Z-80, IN fERCONTINENTAL CPZ48000 single 
card computer wtth four channels of ! MA, dual 8". double density drives, 
CP/M . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2,540. 

. : double sided drives, Winchester, TURBODOS, 2 user, 220v/50hz. 

IMS 8X MULTIUSER SYSTEMS: Z-80, S-100. Each user has o�n Z-80, 
· 64K �M� 2 UO. TURBODOS multiuser CP/M compatible operating system cuts 
hnk/ed1t time m half. Z-80 code. Interrupt driven. 8088 upgrade w/256K RAM has 
been announced. · 

. . . . . . . . . . . . . .  $1,695. 

�·us6 S-100 SYSTEMS: 
· LOMAS: with MS-DOS or CP/M-86 .  Winchester option. 

. 
SEA TILE: with simultaneous 8"' and 5" drives. Will accept IBM/PC software. 

'UAL PROCESSOR SYSTEMS: 
GODBOUT 816 A,B,C: 8085/8088. MP/M 816 allows simultaneous operation of both 

processors. 
CROMEMCO DPU: 68000 and Z 80. CROMIX 

! <UNTERS (dot matrix and LQ): 
EPSON, NEC, QUME, C.ITOH, IDS, 

FLORIDA DATA; TELETYPE. 

TERMINALS: WYSE, HAZELTINE, 
IBM 3101, TELEVIDEO. 

Voice recognition board for TELEVIDEO 
950.' 

. 

S-100 MAINFRAMES: 

1200/300 
. . . $525. 

PARADYNAMICS, ECT, some TEl 12 
slot still in stock: 

GRAPHICS: 
MICROANGELO GRAPHICS. 
MIRAGE: new from SCION. 

AUTO-CAD Interactive graphics soft
ware; for engineers, architects, design-
ers. • 

HOUSTON INSTRUMENTS 
PLOTTERS, DMP-29 . . . . . . . . . . . $1,775. 

IBM PC ACCESSORIES: Extensive 
line including QUADRAM, SEATTLE, 
8080/8086 EMULATOR 

IBM 3270: compatible equipment from 
Teletype Corp. Fast delivery! Cost ef
fective! 

We have an extensive product line inCluding systems, peripherals, software, 
boards, drives, consulting services. . or call for detailed specifications. 

We have know technical s 

1 WE EXPORT �·�·�.:as Callers: Phone (212) 448-6298 
TWX 710 588 2844 or Cable: OWENSASSOC 

JOHN D. OWENS Associates, Inc: 
12 Schubert Street., Staten Island, New York 10305 

(212) 448-6283 
�
(212) 448-2913 (212) 448-6298 
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GET and PUT are used with the 
ARRAY instruction. After an array 
has been declared, a GET 5,B (70 
0005 02) reads the fifth 16-bit element 
from the array and stores it in register 
B .  The PUT A,B instruction (69 01 
02) uses the number in register A as 
the offset into the array and places 
the number found there in register B .  

Finally, the register-manipula.tion 
instructions use a constant or a reg
ister to perform an operation on 
another register. For instance, ADD 
B,C (60 02 03) means "add register B 
to register C . "  COMPARE compares 
a constant or a register to another 
register and then sets the appropriate 
condition code. 

Some Examples 
Armed with these instructions, let's 

try them on a simple program. Sup
pose we want our simple robot to 
search for a source of light in the 
room, determine how far away it is, 
and then report back to us. The re
sulting program might look some
thing like listing 2. In this program, 
the robot turns to the right until it 
faces a source of light.  Then it moves 
forward until it senses or bumps into 
the source of light, whereupon it 
moves back to its starting position, 
displays the distance, and stops. This 
program requires only 17 bytes 
through the keypad. 

Of course, that is assuming the 
light sensor is mounted on the front 
of the robot and the path to the light 
source is unobstructed. If the pro
gram has to take obstructions into ac
count, a triangulation scheme could 
be worked into it (but that, as they 
say, is left "as an exercise for the 



THE PRlCE SLASHER! 
I F  YOU WANT IT - WE'VE GOT IT . . . . . .  I F  WE HAVEN 'T GOT IT - WE 'LL F I N D  IT FRANICLI"ACE 

. . .  C A l l  
e Color o r  BIBck & Wh•te • 12 key numer•c pad 
• Apple II compat•ble • Alpha lock key 
• 64K of RAM • V•s•ca•c keys 
• Upper and lower case • 50 wan power supply 
• Tvpewr�tor style kevboard • Built m tan 

TEXAS INSTRUMENTS . . . . . . . . . . .  All PRODUCTS CALL 
ALTOS 

8000- 2 C A l l  
8000· 1 2  C A L L  

ATARI 
BOO w 48K $619. 

COMMODORE 
VIC 20 2 1 9  

DISK DRIVES' ------------

HARD DISKS AVAILABLE . 

AANA SYSTEMS 
Ehte I w Controller 
E lott• U 

E l•tt> lll 

Control Card 
MICRO SCI 

A35 w Controller 

A40 w Controller 

A 70 w Con!roller 

. . . . C A L L 

. .  $429. 

. .  C A l l  

. .  C A l l  

99, 

399. 
. 466. 

. 593. 
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OKIDATA 
Mocrol•ne 80 
MICIOIII18 82A 
MICIOime 83A . 
M•crolont! 84 M•rrt•hno• 241 OP 

BROTHER 
HR· \ Oa•sv Wheel . Parallel 
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Forms Tractor 

STAR MICRONICS 

G£MINI 10 
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EPSON 
NEC 

8023 w Tractors . 
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7725 . . 

OUME 

9 45 LTD . 
9 45 FULL . 
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630 API·Apple. IBM TRS 80 . .  

620. 
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1 2 "  Ht Res Green . 12" Amber 
SANYO 

1 2 "  81<Jck & Whtte . .  
1 2 "  Green Screen . .  
1 3" Color . 
13"" Color RGB . . . . . . . . . . . . . . . . . . •  

ADOS 

Vtewpomt Green Screen 
VteWpOtnl 60 . . . . . . . . . . . . . . •  , 

HAZElTINE 

Esp11t . 
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BMC USA 
1 2 "  Green . . .  
1 2 "  Ht Res Green . . .  
1 4" Col01 Compos11e . 
14" RG8 Color . . . . . . . . . . . . . . .  . 

AMOEK 

1 2 "" Green . .  
1 3 "  Color I . . . . . . . . . . . . . • .  
Color I I  Ht-Res . .  
Color Ill AG8 Color . . . . . . . . . . . . . . . . , . 

TELEVIDEO 

9 1 0 .  
91 2 . 

. . . . .  $ 1 3 9. 
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. . . . . 2 6 5 . 
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. . . . .  639. 

. .  . 745. 

. . 825. 

. . . . . . .  98 9. 950 . 
NEC 

JB 1 260 1 2 "  Econo Green H: Res . 
. JB 1 201 1 2 ' Green Screen H i  Res . .  
JC 1 201 1 2" Color . 
JC 1 203 1 2" Ht Res Color . 
Cable lor IBM PC . .  

. . . . . . .  1 2 0 .  . .  . .  . .  169 . 

. . . . . . . .  362. 
. . . .  799. 

. . .  19. 

ACCESSORIES --------�----�------

S O R R ENTO VALLEY ASSOCIATES 
App·l-cache 256K Memory . S995. 

SSM 
AS 1 0  Apple Senal 1 /0 Card . . . . . .  1 2 9. 

AP I O  Apple P;n,;tllcl 1/0 Card . 75. 

A I O- II . 1 64. 
TG PRODUCTS 

Game Paddles 
Joy Stick 

ORANGE MICRO 

GRAPPLER PLUS . 
MICROTEK 

Apple Dumolmg 
KRAFT SYSTEMS 

JOYSTICK 
MPC PERIPHERALS 

. . . . . . . . . . . . .  28 . 
. . . . .  . . . . . .  . .  . 44. 

. . . . .  1 39. 

. . . . . .  1 2 9. 

. . . . . . . . . . .  49. 

Bubble Memory . . . . . . . . . . . . . . . . NEW . . . . . 679 
1 6K Memory Board lor Apple 11 • • •  "SPECIAL• . . . . .  63-

32K Memory Board lor Apple II . . . . . . . . . . . . . . . . . . .  149. 

Parallel Printer Card lor Apple II . 72 . 

Upper and lower Case ROM . . . . . . . . . .  1 9 .  

PROM-IT. Eprom for t h e  Apple II . . . . . . . . .  99. 

Senal lnpu!IOulput Card lor Apple II 1 1 9. 

1 6/32K E)l;pans10n Memory Board . . . . . . . . . . . . . . . . 1 2 5 .  

M & A ENTERPRISES 
SUP R TERMINAL 80 Column Video Board . . . . . . . .  269. 

PRACTICAL PERIPHERALS 

M1crobuffer II 1 6K for Apple II . . . 239. 

M1crobulfer II 32K lor Apple II . . . . . 279 . 
BK Sertal Buller lor Epson P11n1er . . . . . . . . . . . .  129.  

1 6K Parallel Interlace lor Epson Printer . . . . . . . . . . . 129.  

MICROSOFT 

Z·BO Soltcard for Apple . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 9. 

MOUNTAIN COMPUTER 
CPS Mululunc110n lor Apple 
The Clock lor Apple . 
Romplus . 
Ramp1us 16K lor Apple 
Ramplus 32K for Apple 
Mustc Syslem for Apple 
Rom Wnter lor Apple . 

ADVANCE LOGIC 

.. . . .  1 65. 

. . . .  235. 

. . . . .  1 1 9. 

. . . . .  135. 

. . . . .  152. 

. . . . .  319. 

. 1 39. 

Z CARD for Apple II . . . . . . . . . . . .  225. 

R.H. ELECTRONICS 
ZENER RAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 72. 

SUPER FAN . . . . . . . . . . . . . . . . . .  49. 

VERSA COMPUTING 

Versawr11er Graphics Table! . . . . . . . . . . . . • . .  , . . . . . .  299 . 

SEATTLE COMPUTER 

641". RAM .. lor the IBM PC . 
1 28K RAM • for the IBM PC . .  

. . . . . . . . . . . . .  385. 

256K RAM • for !he IBM PC . . . . . . . . .  . 
.. 529. 

. 789. 

CALIFORNIA COMPUTER SYSTEMS 

Asynchronous Serial lnlerlace . . . . .  145. 

VIDEX. I NC. 

V1deoterm . . . . . . . . . . . . . . . . . . . . .  , . .  269 . 
Softvtdeo Switch . . . . .  29. 

Inverse Chtp . 24. 
Enhancer II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 9. 

SOFTWARE FOR CP/M 
ASHTON-TATE 

dBase II . . . .  
MICROPRO 

. . . . . . . . . . . . . . . .  $499. 

Wordstar .  p. Cfl-\.� . . .  C A l l  g{:��:�ge '"'�:;�,�,�� ��cc g:�� 
Supersoft . 
Spellstar . 

MICROSOFT 

Fortran 80 . .  
Macro 80 . 

. . . C A L L  
. C A L L  

. . . . . . . . . . . .  369. 

Bas1c Compiler . . . . . . . . . . . . . . . . .  , 
14�. 

. . . . . 309. 

195. 

. . . . . . . . . 595. 

279. 

mui MATHimu/SIMP 80 . .  
Cobol 80 . 
8as1c 80 . 
Ed1t 80 . . . . . . . . . . . . . .  96. 

mu/LISP/mu/STAR 80 . 149 . 

Mull1 Plan . . . .  'Also Available Fo� Apple . . . . . . . .  - 205. 

SOFTWARE DIMENSIONS. INC . 
Accountmg Plus . 

FOX & GElLER 
QUick screen 
Ou1ckcode 
Crosstalk . . .  MICROSTUF 
Supercalc . . SORCIM 

The Word . . OASIS . 
Spellbmder . lEXISOFT . 
T/Maker 11 . LIFEBOAT . 

• C A L L  

140. 

. . . .  225. 

. . .  1159. 
. 205 . 

. . . . .  . 75. 

. . . . . . . . . . .  279. 

. . . . . . . 2 1 9. 

Supervyze .. EPIC SOFTWARE . . . . . . . . . . . . . . . . . . . .  1 1 5. 

Condor Ill . -� CONDOR . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799. 

CALL FOR THIS MONTH'S SPECIALSI I 

Note: Apple is a registered trademark of Apple Compu!er. Inc. 
C/PM is a registered trademark of Digital Research. 

SOFTWARE FDA IBM ---------

soRCtM 
Supercalc . . .  . . . . . . . .  S205. 

SuperWriter . . . . . . . . . . . . . . . •• . . . . . . .  295. 

Spellguard . . . . . . . .  2 29. 

SELECT INFORMATION SYSTEMS 
Select Word Processor W/Superspell . . . . .  369. 

VISICORP 

Visicalc 256K Vers1on . . . . . . . . . . . . . . . . . . . . . . .  209. 
Visllrend/Visipilot . . . .  249. 
Visidex . . . . . 209. 
Visitire . .  . .  . .  . . . .  . .  . .  . . . .  . . . . • .  . . . . . . .  249. 

Desk lop Plan 1 . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 249. 

MICROPRO 
Wordsta r . s1 . . . • . .  C A l l  
Mailmerge .

. : : : : : : :  �0-.Nvt\\\ciS: : . . . . . .  c A L l  
Spellstar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C A L L  

I.U.S . 
Easyspeller . 
Easyfiler . 

.. . . . .  1 39. 

. 289. 

Easywriter 11 . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . 269. 

SOFTWARE DIMENSIONS, INC. 
Accountm9 Plus . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  C A l l  

CONTINENTAL SOFTWARE 

The Home Accountant Plus . . . . . . . . . . . . . . . . . . . . . .  1 1 9 .  
D E N V E R  SOFTWARE 

EASy (Executive Accounting System) . . .  . . . .  535. 

Write On . . . . . . . . .  OATAMOST . 

Condor II . . . . .  CONDOR . 

Crosstalk . . . . . . . . . MICROSTUF 
MathMagic . . . . . . . ISM . .  

The Tax Manager MICROLAB . . 
d Base 11 . . . ASHTON -TATE . 

99. 

449. 

165 . 

75. 

195. 
499. 

SOFTWARE FOR APPLE -------
BRODERBUND 

Serpentme 
Chophfter 

. . . . . . . . . . . . . . . . . • • • . . . . . . . .  29. 

. . . . . . . .  29 . 

MICROSOFT 

Typing Tu1or II 

Adventure . .  
"Fortran 80 . .  

A.l.D. S  . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 
• Basic Compiler . 

mu/MATH/mu/SIMP 80 
Olympic Decathalon . • .  

·cobol 80 . 
M/Sort . . . . . . . . . . . . . . . . . . . . . . . . • .  , 

. . . . . . . .  518. 

. . .  25. 

. . . . . . .  1 65. 

. . . . . . .  1 00. 

. .  . . . . .  3 1 5  . 

.. . . . . .  200. 

. . . .  2 5  . 

. .  . . . . .  595. 

. . . . . . .  1 56. 

Softcard Premium Syslem . . . . . . . . . . . . . . . . . . . . . . .  699. 

Time Manager • . .. .. .. . . . . . .. . . . . . . .  119.  

SELECT INFORMATION SYSTEMS 

Select Word Processor . . . . . . . . . . . . . . . . . . . . • .  

VISICORP 

Visica1c . 
Visiterm . .  
Visiplot . . .  
Visidex . . . . . . . . . . . . . . . • • . •  
V1sitrend/Visiplot 
Visifile . 
Visischedule.  

Desktop Plan II . 

MICROPRO 

389, 

209 . 
85. 

169. 

209. 

249. 

209. 

249. 

209. 

"Calcstar . os1P.P. . . . . . . . C A L L  

:���e��a:,�- : : : : : : : : : :�::9�:.��:��: : . . . . . .  : : : :  �:�� 
:�:���:��� .

. .  : : : : : : : : : :  ������ . . . . .  : : : : : : : :  :�:� �  
"Spellstar . . . . . . . . . . . . .  C A L L  

SORCIM 
Soellguard . .. . . . . . .  2 29. 

SOUTHEASTERN SOFTWARE 

Data Caoture 4.0 . . . . .  sa . 
EOU-WARE . C A L L  

S1ep b y  Step . .  PROGRAM DESIGN· . .  · · 5 9  . 

Datafax . . . . . . . .  LINK SYSTEMS · . . . . . . . . . . · 149. 
dBase II . . . . .  ASHTON-TATE . . . . . . . . .  499. 

CAll FOR MORE APPLE SOFTWARE!! 

MODEMS --------------------------

HAYES MICROCOMPUTER PRODUCTS 

Smanmodem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S229. 

Smartmodem 1200 . . . . . . . . . . . . . . .  599 . 

M1cromodem II . . .  . .  . .  . .  . .  • . .  . . . .  . . . . . .  28 9 

M1cromodem 1 00 .  . . . . . . . .  325 . 
Chronograph 199 . 

NOVATION 

Cat . . . . . . . . . . . . . . • •  

D-Cat . . . . . . . . . . . . . . •  

Auto Cal . 
Apple Cat II . 
Apple Cat I I - 2 1 2  . . 

. . . . . . 169. 

. . . . . . . . . . . . . .  185. 
. . . . . . . . . . . . . . 293. 

. . . . . . . . . . . . .  309. 

. . . . . . . . . . . .  C A L L  
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rnanulacturers guaranwcs PLUS we guarantee 11 lor 30 davs 
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9434 C h esapeake Drive 
San Diego,  CA 921 23 
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Listing 2: Sample program written in ROTERP. The robot is commanded to scan the 
room for a light source, determine its distance, and display the information. 

0000 
0003 
0005 
0007 
00 10 
001 2  
001 4  
00 1 6  

1 2  0001 

2B 01 
2E 0 1  
42 FFFB 
30 02 

2 1  02 

28 02 
00 

Mart in  
Marietta 
Aerospace 
Data Processing Opportunities 

START 

Mart in  Marietta Aerospace, 
NASA's prime Contractor for 
the Space Shutt le External 
Tank ·has im med iate open
i ngs for Data Processing pro
fessionals .  Because we ac
tua l ly  manufacture the exter
nal tank, you ' l l  get to see the 
actual results of your efforts. 

COM PUTER 
PROG RAM M ER/ 
ANALYSTS 
Immediate opportunities exist 
for individuals experienced in: 

• U N IVAC 1 1 00 
ASC1 1 COBOL 
OMS 1 1 00 
DOL, SDDL, DMU 
D M L, QLP 
DPS 1 1 00, TIP 
D/B Editor 
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RIGHT 1 

SCAN A 

TEST A 

JUMPEQ START 

COUNT FORWARD B 

REVERSE B 

DISPLAY 
HALT 

• APPLICATION 
EXPERIENCE 

Shop floor control, 
Schedu ling, Manufac
turing, Inventory, 
Purchasing, Config· 
uration Management, 
Qua lity Engineering. 

• DATA BASE OPENINGS 
Analyst, Design, Ad· 
mlnlstrators with above 
hardware, software and 
applications experience. 

These opportunities exist 
at our M lchoud Assembly 
Facil ity located In subur· 
ban East New Orleans. 

Qualified candidates Interested In 
learning more about these oppor· 
tun/ties at Ma rtin Marietta should 
forward resumes, Including salary 
history to Martin Marietta A erospace, 
Denrer Glazier, B YTE-383, P.O. Box 
29304, New Orleans, Louisiana 
70189. We are an equal opportunity 
employer, mit/h. 

MARTIN MARIETTA 
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reader") .  Imagine how much more 
difficult it would be in assembly 
language ! 

Let's try programming the robot to 
survey a room. An array can be 
declared to store distances and posi
tions, data that can be acquired dur
ing the robot's trips back and forth 
throughout the room until it is 
familiar with its surroundings. 

Even this simple robot can be 
taught to wake you when the sun 
comes up . Just give it explicit instruc
tions to go to an eastern bedroom 
window and then let the program 
loop patiently until light appears. At 
dawn the robot will retrace its steps 
to your bed and beep insistently. 

The Implementation 
The implementation of ROTERP is 

easier than I would have expected. 
This version fits into a single 2K-byte 
2716 EPROM (erasable program
mable read-only memory) . It is also 
fairly memory-efficient: the memory 
required for the registers, temporary 
locations, and a 10-deep nested call 
stack is only 128 bytes, leaving the 
rest of available memory for program 
storage. (I used a Motorola MEK 
6800 02 microprocessor kit to arrive 
at these figures. ) 

Figure 2 shows the modules that 
need to be written to form the com
plete interpreter. The first module 
allocates some memory for all of the 
16-bit processor registers, some tem
porary storage for use by the inter
preter, and enough memory for a 
subroutine call stack, which must ac
commodate as many nested calls as 
might be reasonably needed. You can 
use 1 byte to allocate as many as 256 
general-purpose registers . The trade
off is simply between memory used 
by ROTERP and the amount of mem� 
ory left for program storage . 

The initialization module is entered 
after the program is placed into mem
ory. First it places the fixed starting 
address of the program into the pro
gram counter, sets up any interrupt
service-routine vectors that are 

· needed, and initializes any device that 
needs it. Next it calls a subroutine 
that clears all of the general-purpose 
registers and places some default 
values into the special-purpose reg-



OVERBUILT. 

Now you can afford to be 
choosy. With the Toshiba P1350 
dot matrix printer. Choose 
quality when you want it. 
Speed when you need it. At a 
price you'd expect to pay for 
just one or the other. 

For speed, choose the 
draft mode. 1 60 CPS. About a 
page a minute. For quality, 
choose the Letter Perfect mode. 
100 CPS. About twice as fast 
as a daisy wheel. Or choose 
the graphics mode at 1 9 2  CPS. 

The technological break
through that makes it possible: 
Toshiba's fine-wire, over
lapping, 24-pin, impact print 
head. For incredibly high 
180 dots per inch density 
with a single pass. 

More choices: variable 
pitches of 12 CPI or 10 CPl .  

Three character fonts. Variable 
line spacing. Single sheet 
paper or continuous forms, 
from 5" to 15"  wide, with up to 
four copies. Friction feed, pin 
feed tractor or Toshiba's ultra
reliable sheet feeder. And a 
choice of interfacing: parallel 
or serial. 

Toshiba P1 350. It gives you 
the choices Q you want. 
The qual- 0 
ity you O expect. 
The 
reliability 
you need. 

DERESTI 
Circle 428 on I nqu i ry card. 

The precision you require. 
The low-maintenance long 
life you l ike. The price you 
love. With versatil ity and 

performance 
that's been 
proven in more 
than 7,000 
installations. 

When it 
comes to printers, you really 
have no choice. There's only 
the Toshiba P 1 350. Write for the 
details on everything it can do 
for you. Toshiba America, Inc. , 
Information Systems Division, 
2441 Michelle Drive, Tustin, 
CA 92680. 
Better yet, call toll- free . . .  now! 

1-800-648-5000 
Ask for operator #198 
In N evada, call  (702 ) 329-941 1 
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Everybody's 
Logic Analyzer 

12 Channels 
16 Words 

A logic probe and oscilloscope are no 
longer adequate for analysis in today's 
digital world. For testing or debugging 
microcomputer or other digital logic 
circuits you need a real logic analyzer. 

The LA-12 captures, stores and displays TTL and LSTTL digital data so that 
the instantaneous meaning of the data 
stream (e .g.  data value, ASCII code, 
address) can be understood and 
analyzed long after the actual events 
have passed. 

• Easy to Use • 10 MHz • Clock 
Qualifier • Trigger input • 3 Trigger 
Qualifiers • Built-in LED Display 
No oscilloscope needed • Compact 
• Expandable • Low Cost 
30 day trial 
Purchase an LA-12, use it, and if you are not 
completely satisfied, return it within 30 days 
and receive a full refund. 

Free Offer 
If you order within 45 days, and mention this magazine, you will receive a $49.95 input cable 
free with each LA- 12 ordered. 

Save $28.95 
In addition, if  you enclose payment with your 
order you can deduct 5% and we will pay 
shipping charges. 
All prices are in US dollars for 120VAC. 

To order in the Continental US call TOLL FREE 
1-(800) 547-5995�XT . .!_9�-

Connecticut microComputer, Inc. 36 Del Mar Drive, Brookfield, CT 06804 (203) 775-4595 TWX: 710-456-0052 
Q Description Price Total 

Logic Analyzer 

Input Cable 

20 Color-coded 
microclips 

$379.00 

49.95 

44.95 

Connecticut residents add 7 Vz OJo sales tax 

Shipping & 
Handling $ 10.00 

Total 

0 Company purchase order enclosed (Rated 
Firms only) 0 Check 0 VISA 0 MasterCard 

Acct. No.-----------
Signature ______ Exp. Date __ 
Name (Print) _________ _ 
Address ___________ _ 

City --------------
State ________ Zip ___ _ 
Dealer inquiries invited 
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Figure 2: Block diagram of ROTERP modules. 

isters. ROTERP ·uses SECONDS, 
FEET, and SLOW as defaults. This 
"clear and default" function is ex
pressed as a subroutine because it is 
also called by the ZERO instruction . 

Execution then continues into the 
instruction dispatch module, which 
contains a jump table used to pass 
control to the routine that executes 
the current instruction . If any invalid 
op code is executed, control is trans
ferred to a routine that displays an er-

. ror code and jumps the SBC monitor. 
This jump table is 256 bytes long 
because all op codes greater than 7F 
are currently treated as invalid in
structions. If you want all 256 possi
ble instructions, the jump table size 
would increase to 512 bytes. 

The next section, which contains 
all the routines that carry out each in
struction, is divided into two 
modules: one for execution nf move
ment instructions and one for regis
ter-manipulation instructions. The in
struction routines in the movement 
module are very dependent on the 
hardware scheme that controls the 
direction and speed of the motors. 
The motors · can be interrupt-driven 
or controlled with timing loops in the 
manner of stepping motors and sim
ple relay-operated DC motors. 

All of the movement routines have 
tnany functions in common. First, 
they get the operands, translate them 
from a register designation to a work
ing number as needed, and assign a 
temporary location to each working 
number. A scaling routine then trans
lates the number of distance or time 
units into an absolute number ex
pected by the motor handler. The op 
code itself serves as a direction 
indicator. 

Next, the motor handler is called to 
perform the motion. And the last 
function every instruction performs is 
to add the length of the instruction to 
the program counter so that it points 
to the next instruction to be executed. 
Control is then passed back to the in
struction dispatcher. 

Because many of the instructions 
must perform common functions, the 
functions are expressed as subrou
tines and placed in the last module, 
the subroutine library. The subrou
tine library also includes routines that 
do common register operations like 
16-bit addition, subtraction, multipli
cation, and division. · The library is 
designed not only to save duplication 
of code but to permit the easy aqdi
tion of new instructions. 

To add a new instruction, you 



Lyco Computer Marketing & Consultants 
T O  O R D E R  

CALL US ' 
TOLL F R E E 800- 2 33-87 60 

I n  PA 1 · 7 1 7 · �9 8· 4 0 7 9  

SPEC IAL 
PU RC HAS E  

81 0 DISK DRIVE . . . . . .  $41 9 .  
N EC 8023 PRI NTE R . . .  $449. 
PERCOM AT-88 DISK . . .  $395. 

D E S I G N E R  T E E-S H I RT 
with PU RC HASE of F R E E 

800 48K RAM ATARf 
ATARI  HARDWAR E  

4 1 0  CASSETIE R E C O R D E R  . . . .  $ 7 5 .00 
825 PRINTER . . . . . . . . . . . . . . . . . . . . $585.00 
830 P H O N E  M O D E M  . . . . . . • . . . . .  $ 1 49.00 
850 I NT E R FACE . . . . . . . . . . . . . . . . S1 64.00 

PACKAG ES 

CX482 EDUCATOR . . . . • . . . . . . . .  $1 1 9.00 
CX483 PROGRAMM E R . . . . . . . . .  $54.00 
CX488 COMMUNICATOR . . . . . . . $21 9.00 
CX41 9 BOOKKEEPER . • . . . . . . .  $1 89.00 
KX71 04 ENTERTAI N E R  . . . . • • . .  $69.00 

SOFTWARE 

CXL401 2 M I SSI LE C O M MA N D  . . . $28.75 
CXL401 3 ASTEROID . . . . . . . . . . . . . .  $ 2 8 . 7 5  
CXL4029 C E NTIPEDE . . . . . . . . . . . . $32.75 
CXL4022 PAC MAN . . . . . . . . . . . . . . . $32.75 
CXL40 1 1 STAR RAIDE R . . . . . . . . . .  $34 . 7 5  
CX L4004 BASKETBALL . . . . . . . . . . $26.75 
CXL4006 SUPER B R EAKOUT . . . .  $ 2 8 . 7 5  
CXL4008 SPACE I N VA D E R  . . . . . . .  $ 2 8 . 7 5  
CX61 30 CAVE RNS  OF M A R S  . . . . .  $31 . 7 5  
CX4 1 08 H ANGMA N .  . . . . .  $ 1 2 . 75 
CX4 1 02 KI NGDOM . . .  . . . . . . . .  $ 1 2 . 75 
CX41 1 2  STATES & 

CAPITALS . . . . . . . . . . . . . . . . . . . . . .  $ 1 2 . 7 5  
CX41 1 4  EU ROPEAN 

COUNTRIES . . . . . . .  $ 1 2 . 7 5  
CX4 1 09 GRAPHIT. . . . . .  . . . . . . . .  $ 1 6 . 7 5  
CX41 2 1  E N ERGY CZAR . .  . . . .  $ 1 2 . 7 5  
CX41 2 3  SCRAM . . . . . . . . . . . . . . . . . . .  $ 1 9 . 7 5  
CX4 1 01 PROGRAM M I N G  I . . . . . . .  $ 1 9 . 7 5  
CX41 0 6  PROGRA M M I N G  I I  . . . . . . .  $ 2 2 . 7 5  
CX41 1 7 PROG R A M M I N G I I I  . . . . .  $ 2 2 . 7 5  
GLAXIAN . . . . . . . . . • . • . . . . . . . . . . . . $32.75 
DE FENDE R . . . . . . . . . . . . . . . . . . . . . .  $3 2 . 75 
JUGGLES . . . . . . . . . . . . . . . . . . . . . . . .  $23.75 
SPEED READING . . . . . . . . . . . . . . . .  $55.75 
CXL4007 MU S IC C O M POSER $ 3 3 . 7 5  
CX L4002 ATARI BASIC . .  $45.75 
CX81 26 M I C ROSOFT 

BASIC . .  . . $ 6 5 . 7 5  
CXL4003 ASSE M B L E R  

E DITOR . . . . . . . . . . . .  . . .  $45.75 
CX8 1 2 6  MACRO 

ASSE M B L E R . . . . . . . .  . . . . . . . .  $69 . 7 5  
CXL40 1 8  P I LOT H O M E  . $6 5 . 7 5  
CX405 PI LOT EDUCATOR . .  $99 . 7 5  
CX41 5 H O M E  F I L I N G  

MANAG E R  . . . . .  $41 .75 
CX4 1 4  BOO K K E E P E R  . . . . . . . . . . .  $ 1 1 9 . 7 5  

. . .  $489 . 00 0 A Wa,rner Commun•cattons Company 

NEW RE LEASES 

ATARI  1 200 
COM PUTE R 

TH I R D  PARTY SOFTWAR E  

EASTERN FRONT 1 94 1  . . . . . . . . . .  S25.50 
OUTLAW/HOWITZER . . . . . . . . . . . . .  $ 1 5.50 
WIZARD of WAR . . . . . . . . . . . . . . . . . . $31 .00 
GORF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $31 .00 
FROG G E R  . . . . . . . . . . . . . . . . . . . . . . . . .  $26.00 
CHOP L I FTER . . . . . . . . . . . . . . . . . . . . . $27.75 
APPLE PAN I C  . . . . . . . . . . . . . . . . . . . . . $23.75 
PREPPIE . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 9.95 
STAR WARRIOR . . . . . . . . . . . . . . . . . . .  $28.00 
C R U S H , C R U M BLE,&CHOMP . . . . .  $23.00 
SHOOTING GALLERY . . . . . . . . . . . . .  $1 9.95 
VIDEO MATH FLASH . . . . . . . . . . . . .  $1 2.00 
MY FI RST ALPHABET . . . . . . . . . . . .  $25.50 
BAHA BUGG I ES . . . . . . . . . . . . . . . . . . $24.95 
TEMPLE of  ASPHAI . . . . . . . . . . . . . . .  $ 2 7 . 9 5  
UPPER REAC H E S  

of AS PH AI . . . . . . . . . .  $1 5 . 00  
TRACK ATIACK . . . . . . . . . . . . . . . . . . .  $23.00 
STAR B LA Z E R  . . . . . . . . . . . . . . . . . . .  $25.00 
LABYRI NTH . . . . . . . . . . . . . . . . . . . . . .  $23.00 
SEA FOX . . . .  . .  . $23.00 
POOL 1 . 5 . . . . . . . . . . . . . . . . . . . . . . . . .  $26.95 
SPEEDWAY BLAST (ROM) . . . . . . .  $29.95 

I N HOME 
400 KEY BOARD . . . . . . . . . . . . . . . . .  $99.75 
PROTECTOR . . . . . . . . . . . . . . . . . . . . . .  $24.95 
NAUTILUS . .  . .  . .  . .  . .  . .  . .  . . . . .  S24.95 
SLI M E . . .  . . .  $24.95 
SUBMA R I N E  

COMMANDER (ROM) . . .  $36.95 
JU MBO J ET 

PI LOT ( ROM) . . .  . . . .  $36.95 
SOC C E R  ( RO M )  . . .  : . . . . .  $36.95 
KICK�ACK (football  ROM) . . .  $36.95 

- POLICY 

PRI NTERS 
PROWRITER I . . . . . . • . . • . . . . . .  $479.00 
PROWRITER I I  . . . . . . . . . . . . . . . . S CALL 
OKI DATA 82A . . . . . . . . . . . . . . .  $41 9 .00 
OKI DATA 83A . . . . . . . . . . . . . . . . $639.00 
OKI DATA 84 . . . . . . . . . . . . . . . . . $1 029.00 
OKI DATA TRACTOR • • . • . . . . . . . .  $63.00 
NEC 8023A . . . . . . • . . . . . . . • . • .  $449.00 
SMITH CORONA . . . . . . . . . . . .  $589.00 
STARWRITER . • . . . . . . . . . . . . .  $1 475.00 

BUSiN ESS SOFTWAR E  

ATARI WORD PROC ESS I N G  . . . .  $1 09.00 
LETIER P E R FECT ( RO M )  . . . . . . . $1 49.00 
LETIER· PERFECT (disc) . . . . . . . .  $1 2 9 . 00 
TEXT W I Z Z A R D  . . . . . . . . . . . . . . . . .  $ 89.00 
DATA P E R F ECT . . . . . . . . . . . . . . .  : . $  75.00 
\,IISICALC . . . . . . . . .. . . . . . . • • . . . . . . .  $1 69.00 

ATARI CX·40 . . . . . . . . . . . . . . . . . . . . . .  $ 1 8. 00  
LESTICK . . . . . . . . : . . . . . . . . . . . . . . . . .  $34.00 
WI CO C O M M A N D  CONTROL . . . . .  $ 2 3 . 7 5  
WI CO R E D  B A L L  . . . . . . . . . . . . . . . . . .  $26.75 
WICO TRACK BALL . . . . . . . . . : . . . . .  $54.7.5 

D . . . . . . . .. .  
. 

Book of ATARI 
Softwa re 

(34� _ pages) . .  $ 1 9 . 95 

PE RC O M  
S I N G L E  D R I V E  (SO) . . . . . . . . . . . . .  $399.00 
SI NGLE DRIVE (DO) . . . . . . . . . . . . .  $549.00

. 

DUAL DRIVE (DO) . . . . . . . . .  ; . . . . . .  $869.00 
DUAL HEAD (DO) . . . . . . . . . . . . . . . .  $669.00 

TO ORDER 
CALL  TOLL F R EE 

800�233-87 60 
I n-Stock items shi pped w i t h i r  2 4 .  h o u r s  o f  order. Personal 
checks req u i re four weeks clearance- before sh ipping. No 
deposit for COD orders. PA residents a·dd sales tax.  All products 
subject to ava i l a b i l ity and price chan9e .  Advertised pric'es 
show 4°/o discount offered for cash.  Add 4o,o·for M a stercard a nd 

I n  PA 1 ·7 1 7 ·398·4079 
or send order to 
Lyco Computer 
P.O. Box SQ88 

Jersey Shoce , PA 1 7740 Circle 252 on Inquiry card. 



simply place the new entry in the 
jump table and call the appropriate 
''fetch operand" routines. If the in
struction is in the register-manipula
tion group, you can call many of the 
existing subroutines in the library to 
reduce the amount of new code that 
needs to be written. (If the instruction 
involves the use of an entirely new 
device, you must write a handler for 
that device, as you would in any 
case. )  Finally, an existing routine in
crements the program counter and 

jumps back to the instruction dis
patcher. 

ALL 

Extensions 

If you find yourself using a parti
cular sequence of instructions repeat
edly, a single new instruction will 
make your program both shorter and 
easier to write. And the processor is 
not limited to expanding new instruc
tions: a new device may be complex 
enough to warrant the use of a new 
special-purpose register. If you exp12ct 

off 
Software Catalog. FREE.  Get the lowest price on every software 

program you need. 1 /3 off list price guaranteed. And look 
what else you get from IT M :  

Unlimited Consultation! ITM's consultants work with a n  amazing 
database indexed with over 300 software selection criteria 
- plus thousands of in-depth product reviews. You' l l  get 
the programs that are right for you . Quickly. Easily. It's the 
most sophisticated consu ltation service in the industry. 
Call toll free! · 

Over 2,000 programs to choose from. H u ndreds added every 
month . All categories. Al l  formats. 

· 

See any program demonstrated. Order any non-entertainment 
program for a risk-free, thirty-day trial. Full refund if not 
completely satisfied . 

No minimum order. Buy just one program if you l ike . Quick 
shipments 

All this, and more, is yours for an annual fee of $1 00. Call 
ITM now Or, mail the coupon today and receive our FREE 
Software Catalog . Save hundreds - even thousands - of 
dollars on al l  of your software purchases with ITM. 

American Express, Visa, or MasterCard honored. 
· 

Call tol l-free today. 
(800) 334-3404 

I n California (41 5) 284-7540 
Softw;;�re Catalog. FREE. Byte 383 

D YES. Send complete information for my review Please .include a 

NA::e copy of ITM's Software Catalog. ITM 
COMPANY NAME ______ �---------------

ADDRESS ________________________ ___ 

CITY/STATE/ZIP ______________________ _ 

PHONE __________________________ __ 

0 l ndiv;dual 0 Dealer 0 Consu ltant 0 Company 
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Software Division 
We make software 

buying simple. 

Alln: Slevan Cloudlree 
936 Dewing Ave . . Suite E 
Lafayette. CA 94549-4292 
(800) 334-3404 or 
(41 5) 284-7540 
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to use many different arrays, adding 
new array registers is only a matter of 
allocating space for them and assign
ing new op codes that call the same 
subroutines that the present ARRAY 
instruction uses. 

The simple architecture and in
struction set presented here should 
not be considered complete or taken 
for the optimum design of a pseudo
processor for robots. Each design 
should be tailored individually to the 
kinds of experiments that you expect 
to do. For example, if you want a link 
to a host computer, the instruction 
dispatch module can be modified to 
receive instructions from a serial-line 
interface instead of reading them 
from memory. Two other options 
exist :  the processor can be oriented 
around 32-bit registers if more preci
sion is desired, or it can use 8-bit 
registers if less precision is needed. 
Expressing movement routines in 
terms of relative polar or Cartesian 
coordinates might be more desirable. 

For maximum flexibility, one inter
preter could include all of these fea
tures. If one byte does not sufficiently 
represent all of the different instruc
tions, a 16-bit op code could be l!Sed. 
Better yet, a single instruction that 
changes jump tables would allow you 
to switch between whole instruction 
sets. The ultimate step forward, 
though, would be a translator that 
would produce running code from 

.
the 

instruction mnemonics. -This transla
tor would resolve symbolic references 
and might be the precursor of even 
higher-level "macro" statements of 
behavior. New language constructs, 
such as those found in LISP, might be 
implemented for ease of integrating 
the work being done in other areas of 
artificial intelligence. 

Summary 
ROTERP illustrates how a pseudo

processor can control the increasing 
number of devices that can be incor
porated into an experimental robot. 
With careful planning, you will be 
able to improve and expand the inter
preter without difficulty. By tailoring 
the robot's processor to the kind of 
behavior it will perform, the robot 
becomes a much easier tool to work 
with .• 



'Iechnically, IDES new 
Combination Board for the IBM PC 

is a knockout. 
It beats 
the knockout 
problem. 

IDE's new Combina
tion Board allows you 
to cable both serial 
arulparallel inter
faces from the back 
of the board itself. 

So even if your 
IBM PC doesn't have 
a knockout at the 
back, you can now 
interface printers, 
disks, or communi
cations devices. With
out any troublesome 
jury rigging, without 
wasting expansion 
slots, and with the 
unit's protective 
cover still in place. 

It's a technical 
knockout. 

The interfacing innovations are 
only the beginning. 

For the first time, you can get a 
Winchester disk drive interface on a 
combination board. Or you can use 
the same interface for a printer. 

Only the IDE Combination Board 
gives you this capability 

And that's only one of 3 options 
Circle 206 on inquiry card. 

IDE offers. You can also add a serial 
interface (RS232C Cable Adapter 
included) and/or clock/calendar with 
battety backup. 

The price is a vecy . 
nice touch. 

To really be knocked out by the 
IDE Combination Board, just take a 
look at o,ur price structure. 

You buy only the options you 
want- so you never have to pay for 
something you don't need. 

And with IDE's helpful upgrade 
policy, you can trade up your board for 
one with more mem01y or options. 
For very little money 

Pricing table 
Memory only: One option: 

64K $275 Add $75 

128K $385 1\vo options: 

192K $485 
Add $120 

Three options: 
256K $575 Add $150 

A Combination Board this 
advanced deserves a lot 
behind it. 

IDE backs up its new Combination 
Board with a one-year watTanty ... not 
just 90 days. 

It's available for immediate deliv
ery, and installation is free in major 
metropolitan areas. 

So call us now to order your Com
bination Board. We'll answer any 
questions you have, and give you the 
name of your nearest IDE dealer 

He'll show you the new IDE Com
bination Board and the whole line of 
IDE products: Winchester disk drives, 
memory boards, printer spooler soft
ware, and disk-emulation software. 

TI1ey're all technical knockouts. 

1-800-257-5027 
(in MA call (617) 272-7360) 

IDE Associates 
44 �I all Road. Burlin�ton. MA 01�0.) 
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Full size smart terminal with detachable keyboard 

Complete software package. 

includ1ng: 

CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 

NorthStar compatible BAZIC® 
Spelling Checker 
Electronic Spreadsheet 

4MHz. ZBOA™ CPU 
64K RAM main memory 
200 Kbyte 5 lj4" floppy disk 
(Osborne. Xerox, IBM formats) 
Two serial ports 



You can't buy more computer for less. 
$ 1 790 is the total retail price of the complete Micro 
Decision™ System you see in this ad .  And that 
includes the computer with a d isk drive, a ful l  size 
smart terminal.  and over $ 1 800 worth of software. 
No other business computer avai lable today offers 
so much for so little (a comparable Apple system 
costs almost twice as much ) .  
The Micro Decision i s  a bargain any way you look 
at it. The computer alone, with a l l  that software 
and one disk drive is only $ 1 1 95. If you want to 
add another disk drive, the price is still great : just 
$ 1 545. And the smart terminal  is only $595. Retai l .  
As tor the microcomputer itself. our Micro Decision 

includes a 64K CP/ M® 2.2 Operating System.  That's 
the ind ustry standard operating system that g ives 
you access to over 2000 business programs (ava il
able rig ht now-right off the shelf ) .  
I f  you'd l ike more information, o r  to find o u t  about 
our substantial quantity discou nts, call us at ( 4 1 5 )  
430-1 970. We'l l  introduce you t o  more Morrow. 
And less price. 
LOOK TO MORROW FOR ANSWERS TODAY 

MDRRCW DESIGNS 
600 McCormick St. rl 

San Leandro, CA 94577 
(41 5 )  430-1970 

Circle 296 on i nqu i ry card. 

CP/M is a registered trademark of Digital Research. lnc. 
ZBOA is a trademark of Zilog. Inc. 
WordStar is a registered trademark of MicroPro. Inc. 
Microsoft is a registered trademark of Microsoft 
Corporation 
BAZIC is a registered trademark of Micro Mike's. Inc. 
Micro Decision is a trademark of Morrow Designs 



Using SOUND Arguments for 
High-Precision RTTY 

How to generate radioteletype audio frequencies 
from an Atari 800. 

This article focuses on the audio 
capabilities of the Atari 800 micro
computer. These include synthesized 
speech, automatic Touch-Tone (a 
registered trademark of the Bell Sys
tem) dialing, Morse-code generation, 
and many more. A direct use of the 
Atari's sound capabilities may be 
demonstrated by the ease with which 
it will generate the proper sound fre
quencies for the transmission of 
amateur radioteletype. With only a 
shielded cable between the Atari's 
monitor jack and the VHF (very high 
frequency) radio as interface, a com
pletely new method of "interfaceless" 
data transmission for microcom
puters is born. Previously, micro
computers had been sending radio
teletype by controlling expensive out
board tone generators, but with the 
Atari BOO's four built-in tone 
generators, who needs the expense of 
an interface? 

Introduction to RTTY 
Amateur radioteletype (RTTY) 

signals are composed of two precise 
audio-frequency tones which alter
nate in patterns to produce character 
combinations, usually in the five-
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Scott Persson 
4719 Valley St. 

Omaha, NE 68106 

level Baudot or Murray code . The 
higher of the two tones is the space 
tone and the lower is the mark tone. 
The difference in frequency between 
the space and the mark tones is the 
shift. Radioteletype normally uses 
two shifts; the mark tone for both has 
been standardized at 2125 Hz (hertz, 

With the Atari BOO 's 
four bui lt-in tone 

generators, who needs 
the expense of an 

interface? 

or cycles per second). For a 170-Hz 
shift, the space tone is 2295 Hz 
(2125 + 170); for an 850-Hz shift, 
the space tone is 2975 Hz (2125 + 
850) .  The Atari 800 will generate 
some of these frequencies. 

Simple Audio-Frequency 
Generation 

The sound generators within the 
Atari are clocked at 63 .921 kHz 
(kilohertz ) .  Each genera tor  is  
associated with a memory location 

and the value within that location is 
constantly being decremented from 
255 to 0 at the clock frequency. The 
decrement interval is determined by 
the Atari BASIC SOUND statement 
parameters. The frequency of the 
audio that is produced is determined 
by the number of times per second 
that the corresponding memory loca
tion counts down to 0. The exact fre
quency of a SOUND statement can be 
determined with the following equa
tion: 

FIN FouT = 2N 
(1) 

where F0m is the frequency actually 
obtained from the computer, FIN is 
63, 921 Hz, and N is the second 
SOUND command parameter (0 to 
255) plus 1 .  

F o r  examp l e ,  N would equal 
14 + 1, or 15, in the command 
"SOUND 0,14,10,15 . "  We can com
pute the exact frequency as follows: 

FIN Fom = --2N 

63,921 
2(15) 



INTERNAL DISKS FOR IBM 
Complete IBM Disk Syatema . . . . .  $CALL 
Tendon Internal Dlak . .  alngle aided 180k 
Tandon Internal Dlak . double aided 32011 

HARD DISKS FOR IBM 
Complete 5 meg. Syatema . . .  from $15118 
Multl-<:omputer Networl< Syatema available 

MONITORS FOR IBM 
Green - hi 1'1180lutlon . . . . . . . . . .  from $89 
Matching PGS Color - au per hi rea . $Call 

QUADBOARD FOR IBM 
Includes 64k to 2561< additional Memory, 
Serial & Parallel Port and Calendar Clock 

ADDITIONAL MEMORY FOR IBM 
16k Chips . . . . . . . . . . . . . . . . . . . . . .  each $2 
64k Chips . . . . . . . . . . . . . . . . . . . . . . . . .  $Call 

PRINTER FOR IBM 
Epson, Star & other matrix printers . $Call 
NEG 3550 Spinwriter IBM version . .  $Call 

DAVONG HARD DISK 
FOR APPLE I I  AND APPLE I l l  

5mg-------------S1 550 
1 2mg------------S2000 

Specify Exiernal/lnternal 

APPLE 
Fl,.t DISK DRIVE wlcontroller, DOS 3.3, 

cablea and manual . . . . $419 
Second DISK DRIVE with cable . . . .  $319 

APPLE to EPSON card and cable 
z 110 Card . . . . . . . . . . . . . . . . . . . . . . . . .  1Call 
RAM Card . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . . Call 
Prlnr.r lnr.rface Carda . . . . . . . . . . . . . Call 
Gnaphlc Prlnt.r lnt.rface Card . . . . .  $138 
Gnaphlc Spooler Interlace Card/Hik to 841< 

TANDON DRIVES 
TCS DRIVE CABINET Ia Industrial grade 
heavy guage metal, safely fused, and 

��;;:�x�����C��ed ex1ennal connector 

1 DRIVE In C�blnet 
40 track alngle aided . . . .  . .  . .  . .  . .  . .  =49 
110 track (dual alded 40 tnack) 
180 track (dual alded 110 tnack) . . . . . II 
1 DRIVE/Double C�binet 
40 track alngle aided 
110 track (dual alded 40 track) 
1110 t-.ck (dual aided 110 track) 

: : : : !� 
. . . . $488 

2 DRIVES/Double C�blnet 
40 track alngle aided . . . . . $489 
110 track (dual aided 40 tracks) . . . . . �

9 1110 t-.ck (dual aided 80 tracka) . . . . ..,.. 
Drlvea In cabinets come -mbledlteated 
wtth po-r supply. Order cable aeparately. 

BARE DRIVES ONLY 
40 track alngle alded . . . . .  
80 tnack (dual aided 40 track) . 
1110 r .. ck (dual aided 110 track) . 
8 Inch Sllmllne aglldbl aided . 
Wlncheater hard drlvea 5-30 meg . 

$CALL 
$CALL 
$CALL 
$CALL 
$CALL 

CORVUS HARD DISK 
CORVUS HARD DISKS 
Call for '83 prices - lowest anywhere 
Add 5, 10 or 20 megabytes of storage to your TRS80, IBM, Apple, Atari, Heath,_Zenith, 
lntertec, S-100 and many others. One or several computers can share a hard dosk. Get 
simultaneous access to data for multiple users. AVAILABLE NOW at SUPER SAVINGS. 

PRINTERS 
TCS has the LOWEST PRICES on I N  STOCK PRINTERS! 

MATRIX PRINTERS 
STAR GEMINI 

Better than Epson and costs less! 
100 cps . .  180 day warranty 

Bit Image AND Block Graphics 

LETTER QUALITY PRINTERS 
C.ITOH F-10 (40 cps) . . . . . . . . . . . . .  $1 595 
DAISY WHEEL I I  (RS) . . . . . . . . . . . .  $1695 
NEC 3510 I 3530 I 3550 . . . . . . . . . . . .  $Call 
NEC 7710 I 7730 . . . . . . . . . . . . . . . . . .  $Call 
SMITH CORONA TP-1 . . . . . . . . . . . . . 5599 
BROTHER I COM REX . . . . . . . . . . . . .  $829 

TCS MODEL l l l  48k 2 DISK 
S,... � .... 1 •  olay TCS llo.lletl ... -,. 

$1695 
With atandard 40 track 
double denalty drlvea. 

Over 340,000 bytn. 
lncludea TDOS. 

$1 995 
With 2 dual heeded 40 
track dbl.denalty drlvea. 

Over 730,000 bytea. 
lncludea DOSPLUS 3.4 ($150 value) 

Fully uaembled and teated ayatema that ar1! aoftware compatible and functionally 
Identical to Radio Shack unite aold at computer atorea for $hundreda more. 
o CONTROLLER BOARDS are high quality double aided epoxy boarda with gold 

plated contacta. 
o POWER SUPPLY Ia the lineal switching type available. 
o MOUNTING HARDWARE lncludea power and data cabin. 
o DISK DRIVES ar1! Tan don, the same onn used by Radio Shack . . 40 track, double 

density, with a 5 mllllaecond stepping rate. 

TCS MODEL I l l  DISK EXPANSION KITS 
1 Controller, Po- Supply, Mounting Hardware & lnatructlona 5279 
2 Controller, Po-r Supply, Hardwar1! & one 40 track Tendon drive $478 
3 Controller, Po- Supply, Hardwar1!. two 40 track Tandon driYM. 32k memory_ 

(...-ryttolng you roaoed lor 2 drive 48k upgrade) . . . . . . . . . $677 
:Ia Kit 3 but with two 110 track drivea (dual aided 40e) . $879 

3b Kit 3 but with two 1 80  track drlvea (dual aided 80e) . . . . . . . . . . . . .  $ 1 099 

MODEL Ill SYSTEMS 
Orlglnai iiO day rnanufactur1!r'a warnanty. 
MODEL I l l  4k . . . . . . . . . . . . . .  $598 
MODEL I l l  16k . . . . . . . . . .  $Call 
MODEL Ill 32k . .  . .  . .  . .  . .  . $Call 
MODEL I l l  48k . . . . . . . . . . . . . . . . . . . .  $Call 
MODEL I l l  48k 2 Drive RS232 . . . . . .  $Call 

TCS MODEL I l l  Syatema uae original RS 
hardware and quality TCS memory. 

180 day limited warranty. 
TCS MODEL I l l  16k . . . . . . . . . . . . . . .  $Call 
TCS MODEL Ill 32k . . . . . . .  $798 
TCS MODEL Ill 48k . $628 
Green or Amber Langley Sinclair CRT for 
your cuatomlzed Model Ill . . . . . . . . .  $Call 

COLOR COMPUTER 
Orlglnai iiO day manufactur1!r'a warranty. 

COLOR COMPUTER 16k . . . . . . . . . .  $249 
COLOR COMPUTER 16k ext . . . . . . .  $335 
COLOR COMPUTER 32k ext . . . . .  . $Call 
COLOR COMPUTER DISK 0 . . . . . . .  $479 
COLOR COMPUTER DISK 1 . . . . .  $349 

TCS COLOR COMPUTERS uaa original 
RS hardware & TCS memory. 

1110 day warranty. 
TCS COLOR COMPUTER 32k ext . .  $379 
TCS COLOR COMPUTER DISK 0 . .  $449 
TCS COLOR COMPUTER DISK 1 . .  $249 
TCS 32k MEMORY . . . . . .  $79 

Friction Feed and Pin Feed paper 
STAR GEMINI 1 0  (10 Inch carriage) $Call 
STAR GEMINI 15 (15 Inch carriage) $Call 
C.ITOH 8510 I TEC I PMC . . . . . . . . .  $Call 
DMP 100 . . . . . . . . . . . . . . . . . . . . . . . . . .  $349 

Model I I -- Model 1 2  -- Model 16 -- $CALL EPSON PRINTERS 
Ask about our TCS Special M 1 2. 2 drive - SAVE SSSS EPSON MX 80 . . . . . . · . . · · · · · · · · · · $CALL TCS is an authorized TRS-80 dealer F701 in Brady. Texas EPSON MX 80 FT · · · · · · · · · · · · · · · $CALL DEALER INQUIRIES Invited on all TCS MODEL I l l  Syatema and Kits EPSON MX 1 00 FT . . . . . . . . . . . . . .  $CALL lt-·····························1 DMP 200 . . . . . . . . . . . . . . . . . . . . . . . . . . $689 

DMP 400 . . . . . . . . . . . . . . . . . . . . . . . . . $1029 
DMP 500 . . . . . . . . . . . . . . . . . . . . . . . . . $1564 
ANADEX 9501-A . . . . . . . . . . . . . . . . .  $1395 
CENTRONICS 352 I 353 . . . . . . . . . . .  $Call 
OKIDATA printers . .  $Call for Low Prices 

GRAPHTRAX PLUS come free In EPSONS 
Cablea and lnterfacea available 

for moet popular compute,. 

For  fas t .  eff tc tent  servtce Heart of we can a 1 r  f r e i g h t  from Dal las 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington ,  Texas 76004-1327 

TEXAS O R DERS 81 7/274-5625 

TECHNICAL ASSISTANCE 81 7/274-9221 
ORDER STATUS 81 7/277-1913  

TELEXITWX/Easyl ink E L N  621 00790 

* 800 433-5184 
No tax out ol alate. Texana add 5�. Prien aub)ect to change at any time. 

CUSTOM SOFTWARE FROM TCS 

B T R E E  S cralchpad 

$39.95 

TCS Exclusive 

B T R E E  Li brary 
$39.95 

B T R E E  Mail  List 
$49. 95 

TH E P R O D U C E R  $1 49.95 

The ultimate aolutlon In creating your own cullom aoftwana. If you·,., In a jam and can't 
find a prognam to fit your needs, uM thla fut and simple Prognam Development Syatem 
to tailor make a aorutlon to your problem. Cuatom dealgn your own acreen format with 
complete control over the number of charactena ualgned to each flald. Fully view and 
edit all fields at all tlmea. Create a B-Tree atnuctuned file allowing you to acceaa data 
napldly and without aortlng. One key acceu to uaar-o..lgned aelf-halp or prompt 
Information. Expand your prognam to eupport up to 8 calculation• for each data field. 

AND MUCH MUCH MORE. 
This system comes complete with Ita own Disk Operating Syotem. It will make you a 
master of your software needs without hiring a programmer. Or If you are a 
programmer, this system will save you hundneds of hours In dealgn work for your 
clients. Saving time Ia saving moneyl 

WRITE FOR FREE BROCHURE ON TCS PROGRAM GENERATOR 



Circle 175 on I nquiry card. 

CP/M 
GRAPHICS SOFTWARE 

PLOTWARE-z 

On ALTOS, APPLE, 
OSBORNE, ZEN ITH, 
· and most others. 

THE MOST COMPLETE: 
Use THREE wa)JS: 
1 .  "MENU" GRAPHICS (easy, fr iendly) 
2. "COMMAND FI LES" (powerful, flexible) 
3. "COMPI LER LI NKED" (Fortran, etc.) 
Use on: most. CRT's, dot matrix printers, 
p lotters, word processing printers 

THE ·MOST PROVEN: 
2 years · in the field 

THE M OST IM PLEMENTED: 
1 .  8 bit and 1 6  bii machines 
2. USER MOD I FIABLE 
3. many appl ications programs 

$399. com plete 
$35 manual only 

VISA, MC,  C.O.D.., C H ECK, M . O .  

THE ENERCOMP 
COMPANY 

P.O. Box 280 1 4 .  
LOI�ewood, Colorado 80228 

CJOJ) 988- 1 648 
· Also Available Through 

�VESI ICO 
The SoftUHJre Express Service 
25 van Zani Strel!t �·Norwalk. Connecncut 06855 

(203)853-6880 • Telex 643788 
and selected dealers. 
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B I T  7 B I T  6 1  B I T  5 1  B I T  4 B I T  3 B I T  2 B I T  1 B I T  0 I 
Bi t  Funct ion 

7 Not discussed. .· 
6 Clock Generator 1 with 1 .789790 M Hz, instead of 63.92 1 0  kHz. 
5 Clock Generator 3 with 1 .789790 MHz,  instead of 63.921 0  kHz. 
4 Clock Generator 2 with Generator 1 ,  instead of 63.921 0  kHz. 
3 Clock Generator 4 with Generator 3, instead of 63.92 1 0  kHz. 
2 Not discussed. 
1 Not discussed. 
0 Change normal clock frequency of 63.92 1 0  kHz to 1 5.6999 kHz. 

Figure 1 :  The 1-byte audio-control register (A UDCTL) shown as bit 0 through bit 7. 
A UDCTL is used to link generators together and to increase the clock rate. 

63,921 

30 

= 2130.69 Hz 

This result is f9-irly close to our 
mark tone of 2125 Hz. In fact, this 
tone works just fine for radioteletype. 
The space tone of 2295 Hz used in 
170-Hz shift can be approximated by 
making N equal 13 to get 2282 .89 Hz. 
I used this combination in my tele
typewriter program (see listing 1) for 
several months until the local hams 
�onverted to an 850-Hz shift (2975 
Hz). In order to generate 2975 Hz, 
you must make N equal 10. 74, an im
possibility because the SOUND state
ment rounds all arguments into in- · 
tegers . Thus, 10 . 74 becomes 10, 
which yields a frequency of 3196 Hz. 

Complex Audio-Frequency 
Generation 

High-precision sound generation is 
possible because the Atari's designers 
allow you to link two of the four 
sound generators together, so you're 
not limited to an 8-bit integer num
ber. Thus, the range of the SOUND 
parameter can be expanded from 0 
through 255 ( 0 through FF hexa
decimal) to 0 through 65,535 (0 
through FFFF hexadecimal) .  This 
means passing the generators 16 bits 
of information, rather than 8 bits. To 
do so, you cannot use the SOUND 
statement; all instructions and infor-

mation passed to the generators must 
be entered directly into memory using 
the POKE statement. 

To link the generators, you must 
become somewhat familiar with 
AUDCTL, the audio-control register 
(see figure 1 ) .  AUDCTL is located at 
memory address 53, 768 (D208 hexa
decimal) and wri�es data into the 
audio-mode control register. In order 
to link generators 1 and 2, bit 4 must 
be a 1; to link generators 3 and 4, bit 
3 must be a 1 .  These bits are turned 
on by entering into the AUDCTL reg
ister a decimal number which is the 
sum of the powers of 2 that corre
spond to the bits you want turned on. 
For example, to turn on bits 3 and 4, 
add 23 and 24 (8 + 16) to get 24, and 
place that value into AUDCTL with 
the POKE ,statement. 

The added audio-frequency preci
sion requires the use of a faster clock 
rate for the generator pairs. Normal
ly, the clock rate is 63 .921 kHz and 
bits 0, 5, and 6 of AUDCTL are zero. 
To get a faster rate, turn on bit 5 if 
generators 1 and 2 are paired or bit 6 
if generators 3 and 4 ai:e paired. The 
new clock rate is 1 . 78979 megahertz 
(MHz) .  The increased clock rate 
means that a new equation is neces
sary to determine the output :  

F,N Four = 
2 ( N  + M) 

. (2) 

where Four is the frequency actually 

Text continued on page 444 



Listing 1: Radioteletype program for an Atari BOO. For more information on the program, see the text box on page 442. 

1 F� EM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
., ... REM * "l O W F' M  A T A R I  Fn T Y  P FW G F\ A M  * 
�� F.: E M  * A L L. F� I (.; H T B  H E !:>E:: R V E D  )I( 
4 F� EM * P R O G F\ A M M E F\ : S C O T T  P E F� S S O N . X< 
5 F.: E M  )I( D A T.E ! O "l -- 0 7  .. - B l .  )I( 
b F�E M  * M E M O F� Y : 1 0 4 Z O  B Y T E S  ll: 
7 r\ E M  * * * * * * * * * * * * * * * * * * * * * )I( X< X< X< X< lK X< X< X< )I(  
El C L. F.: : F' CH(E 7 5 2 , 1 ! G O T O  1 :3 
9 R E M  * * * * * *  B A U D O T  G E N E F� A T D I:� )1( )1( )1( )1( )1( )1( )1(  
1 0  A = A < :l , P l : B = A < 2 , P l ! C = A < :3 , P l ! D = A < "l , P l ! E = A C 5 , P l ! V =A C 6 , P l ! P O K E  5 3 7 6 0 , B F ! F O R  T = :l T 
0 5 ! N E X T  T ! P O K E  5 3 7 6 0 , A  
1 1  F O R  T = 1  T O  6 ! N E X T  T : P O K E  5 3 7 6 0 , 8 ! F O R  T = 1  T O  5 ! N E X T  T ! P O K E  5 3 7 6 0 , C ! F O R  T = :l T O  
b ! N E X T  T ! P O K E  5 3 7 6 0 , 0  
1 2  F O R  T = 1  T O  5 ! N E X T  T ! P O K E  5 3 7 6 0 , E ! F O R  T = l  T O  6 ! N E X T  T ! P O K E  5 3 7 6 0 , M F ! F O R  T = l  T O 

El :  N E X T  T :  F� E T U R N  
1 3  R E M  * * * * )!( * F R E Q U E N C Y  I N P U T  X<lK )I( lK )I( lK lK  
1 4  ? " } " ; " <: E N T E F\ M A F� �( F F\ E CW E N C Y >  " ; ! I N P U T  M F ! M F :::: ( :l 7 B 9 7 9 0 / ( 2 lK M F l , .... 7 : I F · M F -- HH < t1 F  
> > = 0 . 5  T H E N  M F = I N T < M F + l ) 
1 5  ? : ?  " < E N T E F\ S P A C E  F F� E C W E N C Y >  " ; : I N P U T  S F ! !3 F :::: ( 1 7 B 9 7 9 0 / ( 2 X< S F l ) .. ·- ? ! I F !:lF -- I N T < S F l 
> = 0 , 5  T H E N  S F = I N T < !3 F + 1 ) 
1 6  M F = I N T C M F - 2 5 6 l ! B F = I N T C S F - 2 5 6 l ! P O K E  5 3 7 6 8 , 1 2 0 ! P O K E  5 3 7 6 2 , 1  
1 7  R E M  * * * * * * * * * * * •  M A I N  * * * * * * * * * * * *  
1 B  D I M  A < 6 , :L Z 4 l .! PD I< E  B 2 , �?. ! P CH ( E  7 b 4 , 2 5 �i ! P U I< E  B :3 , �1 b : ?  " } " ; : P D S I T J: CJ N  2 , 1 ! ? " < P L E F-1 S E  

W A I T >  I I ; : F O F<: T "" 1. T O  5 6  
1 9  R E A D  A ! R E A D  B ! R E A D  C ! R E A D  D ! R E A D  E ! R E A D  F ! R E A D  G ! R E A D  H : A C O , A l = B ! A C :l , A l = C ! A ( 2  
, A l = D : A C 3 , A l = E ! A C 1 , A l = F 
Z O  A < 5 , A l = G ! A C 6 , A l = H ! N E X T  T ! G D S U B  4 1 : P D S I T I O N  2 , 1 ! ? ' ' < S T D B Y >  A T A R I  B O O  T E L  
E T Y P E " ; : L.. = O : V =: O : C O T D  �! 8 
2 1  I F  F' E E K C 7 6 1 l = 2 5 5  T H E N  P O K E  7 7 , 1 : G O T O  2 1  
2 2  F' = P E E K C 7 6 1 l ! P O K E  7 6 4 , 2 5 5 ! I F P = :L 2  T H E N  3 2  
2 3  I F  F' = 1 2 4 T H E N  G D S U B  1 0 : C O T D  2 1  
24 I F  P = 6 0 T H E N  C O S U B  1 0 ! C D T O  2 1  
25 I F  P = 2 El T H E N  3 5  
2 6  I F  P = 3 9  T H EN 3 7  
2 7  I F  1... > 6 4  T H E N  S E T C O L.. O R  2 , 2 , 8  
2El 1... = 1... + 1 : I F 1... = 7 1  T H E N  P = :l 2 ! C O T D  3 2  
2 9  I F  < < A < O , P l > 6 1  A N D  A < O , P > <9 1 l O R  P= 3 3 )  A N D  V = l  T H E N  R = P ! P = 6 0 : C U S U B  1 0 : P = R : G O T  
() 3 1 
3 0  I� < A < O , P l < 6 5  O R  A C O , P l > 9 0 ) A N D  P < > 3 3  A N �  V = O  T H E N  R = P ! P = 1 2 4 ! G O S U 8  :l O : P = R  
3 1  G 0 !3 U 8  1 0 ! ? C H R S < A < O , P l l ; ! C D T D  2 1  
3 2  S E T C D L O R  2 , 9 , 4 : G O S U B  :l O : P = 2 B ! C O S U B  1 0 ! P = b O ! G O S U B  1 0 ! L = O : I F P E E K < 8 4 ) < 2 1  T H E N  3 
4 
3 3 ? ' ' } ' ' ! P O S I T I O N  2 , 1 ! '? ' ' < T F< A N B M I T >  t'i Tr� F�I B O O  T E L E T Y P E ' ' ! ?  ! P D I< E  7 �'i 2 , 0 ! G U T U ? 
1. 
3 if P O S I T Hl N  2 , P E E I< C 8 4 ) + :1. ! ? I I  " ; ' " ' t : C O T D  2 1  
3 �j I F  F' E U( ( El 1 ) < 2 1  ; T H E N  G O  S U E: :l () : P Cl !3 I T I D N  P E E �( ( 8 :'5 ) , PEEf (  ( U 1 ) + :L : ?  I I  I I ; I I I I ; : G D T CJ  ?l 
3 6  G O S U E: j_ () : P O I< E 1:14 t �� : P D S I T Hl N  P E E f( ( B ::i ) t P E E l< ( B 1! ) : ?  I I I I ; J i l l ; : C D T Cl 2 1  
3 7  c o s u s  11 5 :  P O S I T I O N  2 ,  :1. : ?  " < S T D D Y >  " :  P O I< E  7 6 4 , n'i �:i : P D f( E  7 5 2 , :1. 
38 I F  P E E K C 7 6 1 > < > 3 9  T H E N  P O K E  7 7 , 1 ! C O T O  3 8  
39 G D S U B  4 :'.'i ! '? " } " ! P O S I T I O N  2 , 1 ! ? " < T F� A N S M I T >  f') l r� Fn B O O  T E L E T Y P E " ! ?  ! P CJ I·a:: 7 �3 ?  
, o : '? I I 1 1 ; 1 1 1 1 ; 
4 0  P O K E  7 6 4 , 2 5 5 ! P D K E  5 3 7 6 0 , M F ! P O K E  5 3 7 6 3 , 2 2 6 ! C O T D  2 1  
4 1  R E M  X< )l( * * * *  A R R A Y  C O N V E R S I O N  * * * * * *  
1 2  F OR X = 1  T O  5 ! FO R  Y = O  T O  1 2 1 ! I F A < X , Y l = l T H E N  A < X , Y > = S F ! C O T O  1 1  
4 3  A C X , Y l = M F  
4 4  N E X T  Y ! N E X T  X ! R E T U R N  
4 5  R E M  * * * * * * * * *  M O R S E  I D  * * * * * * )!( * * * *  
Lf 6 F' C H( E  7 5 2  t 1 :  P O S I T I O N  2 t 1 : ?  I I < I D E N T I F Y >  I I : P Of ( E  5 �! 7  6 0 t �� �j : P =: 7 : G O S U L�: �5 1 : P = 2  :L : G Df. l U B  

ti 1 : CO S U B  �j 1 
47 FOR T = 1  T O  2 1 ! N E X T  T ! C O S U B  5 1 ! P = 7 ! F O R  8 = 1  T D  3 ! G O S U 8  5 1 ! N E X T  S : F O R  T = l  T O  2 1 ! 
NEXT T 
4 8  F' = 2 1 ! F O R  S = l  T O  5 : G O S U B  5 1 ! N E X T  S ! F O R  T = 1  T O  2 1 : N � X T  T : G O S U B  5 1 ! G O S U 8  5 1 ! P =7 : 
G O S U E: 5 1 ! P = 2 1  

Listing 1 continued o n  page 440 
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Listing 1 continued: 

4 9  G O S U B  5 1 : F O R  T = 1  TO 2 1 ! N E X T  T : P = 7 ! F O R  S = 1  T O  2 ! G O S U B  5 1 : P = 2 1 : G O S U B  5 1 : G O S U B  5 

1 : p :::: 7 ! G O S U E:  �H 
5 0  F O R  T = 1  T O  2 1 ! N E X T  T ! N E X T  S ! P O K E  5 3 7 6 0 , M F ! R E T U R N  

5 1  P O K E  5 3 7 6 3 , 2 2 6 ! F O R  T = l  T O  P ! N E X T  T ! P O K E  5 3 7 6 3 1 2 2 4 ! F O R  T = l  T O  5 ! N E X T T ! R E T U R N  

9 0 0  D A T A  6 3 , 6 5 1 0 , 0 1 1 , 1 , 1 , 0  

9 0 1  D A T A  2 1 , 6 6 , 0 , 1 , 1 , 0 , 0 , 0  

9 0 2  D A T A  1 8 1 6 7 , 1 , 0 , 0 , 0 , 1 , 0  

9 0 3  D A T A  5 8 , 6 8 , 0 , 1 , 1 , 0 , 1 , 0  

9 0 4  D A T A  4 2 , 6 9 1 0 , 1 , 1 , 1 , 1 , 0  

9 0 �:i D A T ('l 

9 0 6  D A T A  

9 0 7  D A T A  

9 0 D  D A T A  

9 0 9  D A T A  

9 1 0  D A T ('l 

9 1 :1. [) ,� T( .) 
9 1 ?  D t- d· A 

9 1 �! D A T A  

9 J.-<t D A T A  

't 1. �::; D rH A  

9 1 6  D A T A  

rn. l  D A T A  

9 1. B [) t-, T{)  

9 1 9 D t-d A 

SJ ? O  D A T A  

SJ 2 1  D .� T A  

9 2. 2 D t-, T A  

9 2 3  D A T A  

S' Z ·<f D A T r� 

n �=j D A T A  

9 2 6  D .� T A  

9 2 7  D ,Yr A 

9 2 B  D A T A  

9 2 9  D A T ('l  

9 �l 0  D A T A  

9 3 1  D (H A  

9 �l 2  D r-d· A 

<;> �l 3 D .� T A  

9 3 4  D A T ,� 

9 3 ::i D A T .� 

�.'i 6 , 7 0 t 0 , 1 t 0 t () t 1 t () 
6 1 , 7 1 , :1. , 0 , 1 , 0 , 0 , 0  

5 7 , 7 2 , 1 , 1 , 0 , 1 , 0 , 0  

1 3 , 7 3 , 1 , 0 , 0 , 1 , 1 , 0  

1 , ? ·<! ,  0 t 0 , 1  t 0 t 1 '  0 

�'j t 7 5 , 0 t 0 , 0 t 0 t 1 , 0 

0 ' 7 6 t :1. t 0 t :1. , :1. $• 0 t 0 

3 7 , 7 7 , 1 , 1 , 0 , 0 , 0 , 0  

3 5 , 7 8 , 1 , 1 , 0 , 0 , 1 , 0  

8 , 7 9 , 1 , 1 , 1 , 0 , 0 , 0  

:1. 0 , 8 0 , :1. , 0 , 0 , :1. , 0 , 0  

'll t 8 1  , 0 t 0 t 0 t :1. t () t () 
4 0 , 8 2 , :1. , 0 , 1 , 0 , :1. , 0  

6 2 , 8 3 , 0 , 1 , 0 , 1 , :1. , 0  

4 5 , 8 4 , :1. , 1 , 1 , 1 , 0 , 0  

1 1  � B !':i , 0 , 0 , 0 , 1 , 1 , 0 

1 6 , 8 6 , 1 , o , o , o , o , o  

4 6 , 8 7 , 0 , 0 , 1 , 1 , 0 , 0  

2 2 1 8 B , 0 , 1 , 0 , 0 , 0 , 0  

4 3 , 8 9 , 0 , 1 , 0 , 1 , 0 , 0  

2 3 , 9 0 , 0 , 1 , 1 , :1. , 0 , 0  

:H , '1 7' , 0 ,  0 ,  0 ,  1 ,  0 ,  :1. 
3 0 , 5 0 , 0 , 0 , 1 , 1 , 0 , 1  

2 6 , 5 1 , 0 , 1 , 1 , 1 , 1 , 1  

2 4 , 5 2 , 1 , 0 , 1 , 0 , :1. , 1  

2 9 , 5 3 , 1 , 1 , 1 , 1 , 0 , 1  

2 7 , 5 4 , 0 , 1 , 0 , 1 , 0 , 1  

�.'i 1 ,  ::'i 5 ,  0 t 0 t 0 t 1 t 1 t 1 

5 3 , 5 6 , 1 , 0 , 0 , 1 , 1 , 1  

4 8 , 5 7 , 1 , 1 , 1 , 0 , 0 , 1  

5 0 , 4 B , 1 , 0 , 0 1 1 , 0 , 1  

WHY YOU 
SHOULD 
MAKE A 
CORPORATE 
CONTRIBU
TION TO 
THE AD 
COUNCIL 
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The Advertising Counci l  is the biggest 
advertiser in  the world. Last year, with 
the cooperation of all med ia, the Coun
ci l  placed a lmost six hundred m i l l ion 
dol lars of publ ic service advertising. 
Yet its total operating expense budget 
was only $ 1 , 147,000 which makes its 
advertising programs one of America's 
greatest bargains . . .  for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 

U.S. business and associated groups 
contributed the dol lars the Ad Counci l  
needs to create and manage this 
remarkable program. Advertisers, ad
vertising agencies, and the media 
contributed the space and time. 

Your company can play a role. If you 
bel ieve in  supporting publ ic service 
efforts to help meet the chal lenges 
which face our nation today, then your 
company can do as many hundreds of 

Listing 1 continued on page 442 

others-large and smal l-have done. 
You can make a tax-deductible con
tribution to the Advertising Council .  

At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert P. Keim, President, The Adver
tising Counci l ,  I nc.,  825 Third Avenue, 
New York, New York 1 0022. 

f. t. � A Public Service of This Magazine 
LOUlC & The Advertising Council. 

The cost of preparation of th is advertisement 
was paid for by the American Business Press, 
the association of specialized business publi
cations. This space was donated by this 
magazine. 



?. .• . · 

• / Simultaneous support of both 5%" and 8" floppy 
t' disks allows software transfer betWee.n disks. 

V �4
.
bit DMA allows CPU .by-pass. v

.

:����n �oot P�O� get� you 
.
up

,
:nd nmning ill 

.. 1 On-board de-blocking conserves v�luabie RAM 
t' space above bios. . · . 

.. / Interfaces. with the WD 1 001 ® hard
· 

disk con· t' troller. No need to buy a host adapter... 
· 

y Fu

,

ll 16 bit
·
p

_
o�-

�d����i�g. 

. . .. . •: · . . .  

� . . . 
.. 1 Full track buffer allows controller to recall entire 
t' track, not just sectors. Results in a speed in· 

crease 3-to-7-times greater than conventional con· 
trollers .for both reac.J an� write operations. . 

� r "'y ,' 

O M N I DISK'S features
' 
reflect our committ� , · · 

. 
'
ment to design ing S-1 00 products· with an eye on 
the future. O M N I DISK'S price reflects our com- · 

mittment to offer products with·· an eye on the 
needs of tod�y's·'�ser. ,. t).9 .. >· g•:'·�; · · 

· You can oegm usmg . . , . < .: , 
· tomorrow's d isk con-· 

· . . . - � 
. .  trol ler today for only . . · . . · · : 

So why·wait, ord�r. now. 

• ,J• • • 
*CP/M configt:�ied for OMNIDI�K, O{lly $25 wi�h:; . 
purc�ase. · 

· · ·  · · · · 

i, . '  
FREE U.P:s. ground shipping on pre-paid o�ders. Shipping wi l l  be adqed to  C.O.D.,  · · 

VISA and M/C orders. CA residents please add sales tax: 

Tomorrow's 8 MHZ ZBO CPU c'oming soon from FUL,CR_UM 
Circle 464 on Inquiry card. 



StarLogic Announces More Disk Drive Saviftgs 
TANDON DRIVES FOR IBM AND TRS-80 
These basic drives can be niounted inter
nally on IBM and TRS-80-1 1 1  personal com
puters . Both full-size and the new Thinline 
models are available. 
TANDON TM100-1 
TANDON TM50-1 
TANDON TM100-2 
TANDON TM55-2 
TANDON TM-100-4 
TANDON TM55-4 
TANDON TM101 -4 
TANDON TM848-1 
TANDON TM848-2 

$1 65.00 
$ 1 45 . 00 
$235.00 
$21 5 .00 
$295.00 
$275.00 
$295.00 
$350.00 
$425.00 

APPLE II-COMPATIBLE DISK DRIVES 
Includes drive, cable and cabinet 
(also compatible with Franklin ACE) 
5V4' standard d rive $205.00 
Thinline d rive $1 85 .00 
Dual Thinline drives $335 .00 

EXTERNAL DRIVES FOR IBM PC 
Price includes drive, power supply, cable 
and cabinet. 
100-1 with 160K IBM format $235.00 
100-2 with 320K IBM format $305.00 
55-2 with 320K IBM format $285.00 
100-4 with 650K IBM format $385.00 
(includes software patch to DOS 1. 1) 
55-4 with 650K IBM format $365 .00 
(includes software patch to DOS 1 .  1) 

EXTERNAL DRIVES FOR TRS-80 MODEL 
Il l ,  TANDY COLOR COMPUTER AND 
TEXAS INSTRUMENTS 
Prices includes drive, power supply, 
cable and cabinet. Storage is unformatted . 

100-1 with 250K* $235.00 
50-1 with 250K* $21 5 . 00 
100-2 with 500K $305.00 
55-2 with 50 0K $285.00 
100-4 with 1000K $365 .00 
55-4 with 1000K $345 .00 
* Compatible with Tandy Color Computer 

WINCHESTER SUBSYSTEMS FOR IBM PC 
Includes Winchester disk drive, cabinet, 
power supply, cable, controller, 1 / 0  
adaptor and software (JEL) f o r  1 . 1  DOS 
5 Megabyte $1 375 .00 
10 Megabyte $1 575.00 
15 Megabyte $1 775 .00 
30 Megabyte $2275. 00 

All drives and peripherals have our standard 
warranty which includes 90 days parts and 
labor. 

TELEPHONE ORDERS ONLY 
Only phone orders will be accepted . Master 
Card, VISA, Cashier's Check, COD accepted . 

(213) 883-0587 

Star Logic 
Apple is a registered trademark of Apple Computer. Inc. 
IBM and IBM PC are registered trademarks oi iBM Corporation. 
TRS-80 is a registered trademark of Tandy Corporation. 
Thin line is a registered trademark of Tandon Corporation. 
JEL is a product of Tall Tree Systems. 

Prices subject to change without notice. 
Prices do not include shipping charges which will be 
added to billing. 
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Listing 1 continued: 

9 3 6  D A T A  6 0 , 3 2 , o , o , o , o , o , o  
9 �l 7  D A T A  1 2 1 , 3 2 , 0 , 0 , 1 , 0 , 0 , 1  
9 3 8  D A T A  1 2 , 3 2 , 1 , 1 , 1 , 0 , 1 , 0  
9 3 9  D t-r T A  3 3 , 3 2 , 1 , 1 , 0 , 1 , 1 , 0  
9 4 0  D A T A  1 4 , 4 5 , 0 , 0 , 1 , 1 , 1 , 1  
9 Lf 1  D A T A  8 8 , 3 6 , 0 , 1 , 1 , 0 , 1 , 1  
9 4 2  D A T A  9 5 , 3 3 , 0 , 1 , 0 , 0 , 1 , 1  
9 4 3  D A T A  9 1 , 3 8 , 1 , 0 , 1 , 0 , 0 , 1  
9 4 4  D A T A  9 0 , 3 5 , 1 , 1 , 0 , 1 , 0 , 1  
9 4 5  D A T A  1 1 5 , 3 9 , 0 , 0 , 1 , 0 , 1 , 1  
9 .tt 6 D A T A  1 1 2 , 4 o , o , o , o , o , 1 , 1  
9 4 7  D A T A  1 1 4 , 4 1 , 1 , 0 , 1 , 1 , 0 , 1  
9 4 8  D A T A  9 4 , 3 .tt , 0 , 1 , 1 , 1 , 0 , 1  
9 Lf 9  D A T A  38 , 4 7 , 0 , 1 , 0 , 0 , 0 , 1  
9 5 0  D A T A  6 6 , 5 8 , 1 , o , o , o , 1 , 1  
9 5 1  D A T A  2 , 5 9 , 1 , o , o , o , o , 1  
9 C" ?  J k. D A T A  1 0 2 , 6 3 , 0 , 1 , 1 , 0 , 0 , 1  
9 :':i 3  D A T A  3 2 , 4 4 , 1 , 1 , 0 , 0 , 1 , 1  
9 :':i 4  D A T A  3 Lt , 4 6 , 1 , 1 , 0 , 0 � 0 , 1  
9 C" I:" J J  D A T A  2 8 , 2 8 , 1 , 0 , 1 , 1 , 1 , 0  

The Radioteletype Program 

The program I used to implement 
radioteletype frequencies is presented 
in · listing 1. The following paragraphs 
comment on the significant lines of the 
program. 

Lines 10 through 12 (timing loops) 
must be placed at the program's begin
ning because the BASIC interpreter 
looks for line calls (GOTO and 
GOSUB) from line 0. If the loops were 
any deeper in the program, the timing 
loop delays would be in error. 

Lines 14 and 1S contain the input 
routine, where you enter the mark and 
space frequencies you wish to use. 

Line 16 sets up the high-precision· 
generator pair, then sets the high-order 
byte of the pair to 1, which will make 
the pair generate at radioteletype fre
quencies. 

Lines 18 and 19 read character data 
into A, a two-dimensional array, using 
scalar variqbles A through H (see 
DATA statements in lines 900 thro1-1gh 
955). Of these variables, A represents 
the keyboard code for the key that will 
be pressed, B is the AT ASCll (Atari 
ASCII code) equivalent for the charac
ter in variable A, variables C through 
G collectively form the 5-bit Baudot 
equivalent (0 for mark tone and 1 for 
space tone), and H is a figures/letters
shift flag. H equals 0 if the character is 

in lower (/etters) shift, 1 if the 
character is in upper (figures) shift. 

Line 21 looks for keyboard input 
from memory location CH (hexadeci
mal 01FC). 

Lines 22-26 look for special-case 
RTTY characters, such as A (the 
Atari-logo key), · Carriage Return, 
Linefeed, Ltrs (/etters shift), Figs (figure 
shift), and Bell. The program includes 
automatic up- and down-shifting; and 
will generate a combined Linefeed!Ltrs 
upon receipt of a Carriage Return. The 
program loops constantly until the 
Atari-logo key is pressed. The Atari
logo key will also terminate RTTY 
transmission and return the program 
to standby looping. 

Line 27 changes the screen color 
when over 64 �haracters have been 
typed on one line, to remind you that 
only 5 characters remain on a standard 
RTTY line. If you continue to type, a 
combined Carriage R eturn! Line
feed!Ltrs will be sent automatically 
when you reach 7,0 characters. 

Lines 46 through 51 contain the 
Morse-code iderztification routine. 
This must be changed for your call 
sign. To do so, change the values of P 
(dit = 7, dah = 21), the number of 
repetitions (GOSU8 51), and the place
ment of the delays between characters 
(FOR T = 1 to 21:NEXT T). The ex
isting call sign is WBOQPP. 



·� BUY B-Y D I RECT-MA I L 4· . - . . 
.I I I 

MICRO M A N AGEMENT SYSTEMS I NC. 
TRS-80 COLOR COMPUTER 

DISCOUNT PRICED 
FROM . 

CALL 
BUY 

DIRECT 26-30<>4 

FRANKLIN 
ACE 1000 

COMPUTER 
DISCOUNT PR ICED 

FROM $CAL L  
TRS-80 MODEL I I  COMPUTER 

BUY DIRECT 26-4002 
PLEASE WRITE US FOR 

FREE 
•COPY O F  OUR CUSTOMER DIS· 
COUNT PRICE LIST UPON RE
QUEST 
•COPY OF MANUFACTURERS WARRANTY 
UPON REQUEST 

TRS-80 MODEL I l l  COMPUTER !!! DISCOUNT PRICES 
FROM 

$588 
BUY DIRECT 26- 1 061 
�MITH CORONA TP-1 

DISCOUNT PRICED 
FROM 

TRS-80 MODEL 1 6  COMPUTER 

DISCOUNT PRICED 
FROM 

���$4098· '  
. � 26-6001 

)1\. ATARI !i !I 
HOME COMPUTERS !J 

DISCC?UNT $629 . .  !J 
PRICED ., 
FROM . ·  

� 
� T

H
R
A
S
R-800 1,/ 1 1 1  $ 1988. TRS-80 PRINTER S  MFG BY ., 

RADIO SHACK � 

DR IVES DWP-4 1 0  . . . . . . . . . . .  $ 1 287.001� 
1--=------:--26_· 1_1 3_0 ---1 DMP-1 00 . . . . . . . . . . . . .  $339.00 • � (• commodore DMP-200 . . . . . . . . . . . . .  $679.00 • -. ... TEXAS INSTRUMENT DMP-400 . . . . . . . . . . .  S 1 0 1 5.oo •' � CAL.L FOR PRICES DMP-500 . . . . . . . . . . .  S 1 525.00!J 

MICRO MANAGEMENT · TRS-80 SOFTWA RE !J 
SYSTEMS INC. VISICALC, PROFILE, 1-. 

PARCEL DIVISION SCRIPSIT & MORE . ..  
DEPT. NO. 1 $ AVE MON EY !I 2803 THOMASVILLE RD. EAST 

PRICES AND PRODUCTS SUBJ ECT TO ., 
CAIRO, GA. 3 1 728 � 

• • OIQDATA EPSON ���o 912-377-7120 I! TM - TANDY CORPORATION 

CHANGE WITHOUT NOTICE. ORDERS I SUBJECT TO VERI FICATION AND AC· • 

CEPTANCE. ' 

x•••••••••· ••••��-
Circle 273 on i nquiry card. 

.. -----= 
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Circle 1 45 on Inquiry card. 

! ! ! ! FANTASTIC PRICES! ! ! !  
FROM . DIGITAL DIMENSIONS 

OKIDATA 
Ml·BO . . . . . . . . . . • • • • . . . . . . •  . .  $339 
Ml·B2A . .  . • • . . . . . . . • • • . . . . $415 

. . . . . .  $680 
. .  $985 

'Ml·B3A . 
'Ml·B4(parallel) 
'Ml·B4(serial) . .  

Ml-92 . 
. . . . . . • . . . . . . . • . . . . . . .  $1 .095 

. . . . . . . . .  $509 
Ml·93 . 
PACEMARK 2410 . . . . . . . . . . . . • • • . . .  

PACEMARK 2350. 
"Includes Tractor Feed 

ANADEX DPBOOO . . . . . . . . . . • .  

. . $869 
. . . .  CAll 

. . . . . . .  CAll 

. . . . . .  $749 
ANADEX DP9500/9501 
ANADEX 9500A/9501 A  . .  
ANADEX DP9000/9001 . 
ANADEX DP9620A . .  

. . . . . . . . .  $1 279 
. . . .  $1 359 
. . . .  $1 209 

. . . . . . . . .  $1459 

SCM·TP I .  . $649 
1 20 word/min Daisy W h e e l ,  1 0  or 1 2  pitch,  
serial or parallel interface 

DAISYWRITER 2000 . . . . . . . . . . .  $1,015 
BIDIRECTIONAL 40 CPS AVERAGE THROUGH· 
PUT, 48K BUFFER, CENTRONICS, 488, 
RS232 & C. LOOP INCLUDED. 

DAISYWRITER 1500 S . .  
4K Buffer Serial Only 

DAISYWRITER 1 500 P 
4K Buffer Parallel Only 

IDS 
PRISM 80 . .  

. . . .  $955 

. $925 

. . . . .  $1 , 2 1 9  
Includes sprint mode, dot plot and c u t  sheet guide 
PRISM 80. . . . . . .  $ 1 3 1 9  
Includes sprint mode, d o t  plot, c u t  sheet guide a n d  3.4K 
buffer. 
PRISM 1 32 . . . . .  $1 .649 
Includes oil of above and 4-color graphics 

C.ITOH 
P rowriter (Parallel) . .  . . $489 

. Prowriter (Serial) 
Prowriter 2 (Parallel) 
Prowriter 2 (Serial) . .  

. . . . . . • . . . . . . . . . . .  $629 
. .  $719 

. . . . . . . .  $769 
Starwriter F l O  . . . . . . . . . . . .  . • . . . . . . • • . . . . . . .  $1 ,449 
Printmoster F - 1 0 .  

DISK DRIVES 
RANA ELITE I. . .  
MICRO·SCl . 

MODEMS 
HAYES 300 BAUD SMART MODEM . . .  
HAYES 1 200 BAUD SMART MODEM . .  

. .  . .  $1 ,699 

. $305 
. . . . $289 

. . . . . . .  $219 

. . . . . . .  $51 5  

E-Z COLOR board . . . . . . . . . . . . . . . . . .  $199 
For the Apple I I  or Apple II Plus. 
16-Color, 256 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E·Z COLOR Editor. 

E-Z COLOR board for S100 Systems . .  $279 
E-Z COLOR board for TR8-80 . . . . .  $239 

I NT EX TALKER text-to-speech synthesizer. Serial and 
parallel interface included. . . . . . . . . . . . . . . .  $280 

AMDEK 13" COLOR-I . 
AMDEK 13" COLOR I I . .  
NEC J B 1 201 GREEN Mon;tor 

FOR THE IBM P.C. 
Ouadram Quad board w/84k . .  
Quadram Quadboard w/128k . .  . 
Quadram Quadboard w/192k . .  . 
Quadram Quadboard w/256k . .  . 

. . . .  $335 

. . . .  $719 

. . . .  $ 1 59 

.$429 
. . . . .  $519 

.$609 
. . .  $699 

DIGITAL DIMENSIONS 
190 Chapel Rd.,Manchester, CT 06040 

Info & Orders Call 203-649-381 1 
Orders Only 1-800.243-5222 

C.O.D. Welcome. Allow 2-3 Weeks For Checks. MC/VISA 
OK. All Prices Include UPS Ground Freight In U.S. CT 
Residents Add 7 1/, %  Sales Tax. Prices Subject To Change 
Without Notice. 
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B I T  7 B I T  6 B I T  5 BIT 4 B I T  3 B I T  2 B I T  I B I T  0 

I 0 I 0 0 0 0 0 - O F F  

I 0 I 0 I 0 0 0 - 1 1 2  V O L U M E  

I 0 I 0 I I I I - FULL VOL U M E  

Figure 2: The audio-control registers (AUDCl to A UDC4) control the volume of the 
corresponding audio generator (1 to 4). The volume range is from 224 to 239 decimal. 

Text continued from page 438: 
obtained from the computer, FIN is 
1,789, 790 Hz (1 .78979 MHz), N is the 
number to be passed to the generator 
pair, and M is always 7 for a gener
ator pair. 

For example, we'll find the value of 
N to yield the space tone 2975 Hz 
used in 850-Hz shift radioteletype: 

2975 

FIN 
2 ( N + 7 ) 

1, 789, 790 
2 ( N + 7 )  

N = 293 . 8  

The closest integer value for N is 294 . 
By passing the generator pair 294, we 
get an audio-output frequency of 
2973 .07 Hz, only about 0.06 percent 
off our goal. 

Our next problem is to put the 
value 294 into memory. Obviously it 
cannot be entered as an 8-bit integer 
because the maximum integer value is 
255 . However, by passing the gener
ator pair 16 bits of information we 
can easily denote the decimal number 
294 in two 8-bit "pieces. "  First, con
vert the decimal number obtained 
from equation 2 into a 2-byte hexa
decimal number: the decimal number 
294 equals the hexadecimal number 
0126. The two most significant digits 
(01) make up the high-order byte and 
the two least significant digits (26) 
make up the low-order byte. Next, 
convert each hexadecimal byte back 
to its decimal value, individually : 01 
hexadecimal equals 1 decimal and 26 

hexadecimal equals 38 decimal. These 
numbers are then passed to the audio
frequency registers (AUDF1 through 
AUDF4) .  Using the POKE command, 
place the high-order byte into the 
high AUDF register of the pair and 
the low-order byte into the low 
AUDF register. 

Volume Control 
Once the frequency is determined, 

the volume must be set because its 
default value is zero. The volume is 
controlled by the audio-channel con
trol registers (AUDC1 through 
AUDC4, see figure 2 ) .  Because the 
generators are paired, it is necessary 
to turn on only AUDC2 or AUDC4 
for output. For full volume, use the 
POKE command to place the number 
239 into the appropriate AUDC; for 
zero volume, use POKE to enter the 
number 224 . The values within that 
range will vary the volume propor
tionately . 

Putting It Together 
To create high-precision audio, 

follow these steps: 

• Set up the generator pair(s) and in
crease the clock rate by changing the 
AUDCTL register with the POKE 
command .  
• Choose an  output frequency and 
obtain N from equation 2 .  
• Split N into two hexadecimal bytes 
and then convert each byte into its 
decimal equivalent . 
• Use the POKE command to place 



Listing 2: This short program wili set up generator pairs 1 and 2 and 3 and 4 and prepare them for high-precision sound generation. 
To obtain a given frequency, use the number N from equation 2 in the format HB (high-order byte) and LB (/ow-order byte); e.g. , for 
1050 Hz the number is 845. HB = 8451256 or 3; LB = 77 (the remainder) .  The value for VOLUME should be determined empirically. 

1 0  POKE 53768 , 1 20 

20 P D f<E 53762 , H B  
30 P O K E  53760 , LB 

REM SETS UP THE ?A I R S 

REM HB -- H I GH ORDER BYTE 

REM L B  -- LOW ORDER BYTE 
4 0  P OKE 53763 , VOLUME REM VOLUME = 1 60 ( 0FF l TO 1 75 ( F U L L l 

FRONT V I E W  OF FE MALE J ACK 

� AUDIO OUTPUT ---(T--- 0 3 1 0 --'..)--- COMPOSITE LUMINENCE 

COMPOS ITE  CHROMA ----';-�- 0 u--;--- CO M P O S ) T E  V IDEO 

GROUNDY-
Figure 3: The pinout from the Atari monitor jack (front view). The audio frequencies 
are taken from pins 2 and 3. 

the high byte into the high AUDF of 
the generator pair and the low byte 
into the low AUDF. 
• Choose a volume level and use 
POKE to place the value (224 to 239) 
into either AUDC2 or AUDC4. 

You can use the program presented in 

Electronic 
Circuit 
Analysis 
• DC and AC analysis 
• Very fast, machine language 
• Infinite circuits on multiple passes 
• Worst case, sensitivity analysis 
• Dynamic modification 
• 64 Nodes, 127 branches 
• Compare circuits 
• Log or linear sweep 
• Full file handling 
• Frequency response, magnitude and phase 
• Complete manual with examples 
• TRS-&> (TRSOOS) $90.00 
• CP/M $150.00 
Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 
(203) 426-2184 

Circle 4 1 5  on Inquiry card. 

listing 2 to experiment with high
precision frequency generation. 

The audio output from the Atari 
comes from the monitor jack, which 
is located on the right side of the com
puter near the peripheral jack (see 
figure 3) .  The audio frequencies are 
taken from pins 2 and 3; note that pin 

0 > r r. 
a; 0 � 

0 co ... )> ... r ;., r .. 
0 "' co , g :E :D :E :::; , 
m :::; ., !':' 0 , 

Circle 436 on Inquiry card. 

-o :D z .... rn :D (f) 
! 

0 0 .... 
;:: > .... :D 
x 

-i -< 0 0 3::: ;:: "D 0 z 
:::; 0 :D (f) 

A BASIC assembly-language ver
sion of the R TTY program is 
available on cassette from the 
author for $15. It features R TTY 
transmission and reception at any 
speed and any audio shift. It comes 
preprogrammed with the individ
ual's call sign. For information send 
a stamped, self-addressed envelope 
to: 

Scott Persson WBOQPP 
4719 Valley St. 
Omaha, NE 68106 

2 is the ground . A S-pin DIN 
(Deutsche Industrie Norm) plug and 
shielded audio cable are the only in
terface necessary. There are few hams 
who can boast of 99. 94-percent tone 
accuracy-much less a $2 inter
face-and it's all accessible with a lit
tle SOUND thinking. • 

age &5 
years worked 40 
reliremenl benelils o 
The U.S. Department of Labor has a free 
booklet that wil l  help you answer these 
questions and a lot more. Send for it today. 
Write: Pensions, Consumer Information 

Center, Pueblo, Colorado 81 009 

U.S. Department of Labor 



In the beginning, there was the 
printer. 

· 

And right on its heels came the 
first printer breakdown. 

Unfortunately, the first printer ser
vice call didn't happen nearly so 
quickly, thus creating downtime -
a problem that still plagues users 
today. 

· 

What's the ansvver? Non-Stop
Printing from Trilog. 

' 

Two heads are better than one. 
Most dot-matrix line printers use 

only a single print head. That's 
fine - unless something goes wrong 
with the head. l11en you're out of 
business until a service representa
tive shows up. 

On the other hand, the Trilog 
TIP-300 uses an exclusive two
headed system. Both 150 lpm print 
heads run simultaneously. Giving 

you a total output of 300 lpm. 
Should one print head temporarily 

fail, the user simply flips a svvitch 
and the remaining head continues 
printing at 150 lpm. 

Now that's Non-Stop-Printing! 
Dual heads offer another advan

tage, too. Instead of being pushed 
to capacity like most single heads, 
each Trilog head runs at a 50% 
duty cycle. This makes them much 

Non-Stop:Printing� 
adva;pce smce the p 

.� .. 

For more information circle 489 · · , 



more reliable than conventional 
print heads. 
Advanced innovation isn't just 
in our heads. ·

That's why we also gave Trilog 
printers dual tractors. They not only 
stabilize the paper and minimize 
friction, but allow the paper to move 
forward and backward. This gives 
you plotting capability and lets you 
generate forms. You can also print 

bar codes. Plus business and engi
neering graphics. 
Five printers for the price 
of one. 

· 

· Besides graphics, the TIP-300 
gives you four other types of print
ing: standard data processing char
acters. Letter quality characters that 
approach the sharpness of fully 
formed characters. And two versions 
of compressed characters for paper 

savings and special formats. 
For more information contact: 

Trilog, Inc., 17391 Murphy Ave., Irvine, 
CA 92714. Or call (714) 549-4079. 
1WX (910) 595-2798. 

You'll see that compared to 
Trilog, other printers are still in the 
Dark Ages. 
Non-Stop-Printing starts with 

ITR I LOGI ®  

The single greatest 
rittter was invented. 
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The Best In Price, 
Se.leGtion and Del ivery 

Call NoW . . . TOLL FREE 
800-368·3404 (In VA, Call Collect 703-237 -8695) 

AMPEX• INTERTEC• TEXAS INSTRUMENTS•GENERAL DATA 
COMM.• ANDERSON JACOBSON •C. ITOH • QUME • BEEHIVE• 

DATASOUTH• DIABLO• CENTRONICS • NEC • PRENTICE 

l�tH3;1•fJ 
I NTERTEC SUPER BRAIN II 
64K DD · . . . . . . . • : · 
64K oo· . . . . • · 
64K so· (96TPI) . . t • • 
• (includes M/Soft BASIC) 
DDS-1 0 Meg 
(HarQ Disk) . . . leU!U.jlij,.i 
DYNABYTE . . . . . . . . . . . . · Call IJ;!i:iUfJI 
NEC 
771 0 Ser. . . . . . . . .  $2149 
771 5 . .. . . . . . . . .  $21 96 
7730 Par. . . . .  $2149 
7720 . . $ 2449 
7725 . . . $ 2496 
Std. Tractor 77 xx . . . . .  $ 1 99 
351 0 . $1 390 
351 0 EX . . .  Call for Special Price 
351 5 .  . . . . . .  $1 395 
DATASOUTH . . . . . . . . . . . Call 
DIABLO 
620-SPI . . . . . . . . . . . . . . .  $ 1 1 44 
630-R1 02 / 1 4 7 . . $ 1949 
630-E C'S . .  Call 
630-R1 53 •  . . . . . . .  $1 745 
'(for IBM P.C., Apple II, TRS-80) 
630-R 1 55 . . . . . . . . . . . . . .  Call 
630-K1 04. (KSR) . . . $2385 
OUME 
Sprint 9/45 FP . . . .  $ 1 794 
Sprint 9/55 FP . . . $21 1 9  
Spri11t 9/55 FP/XMEM . . . .  $21 86 
Sprint 9/55 LP/XMEM . . . .  $2094 
Sprint 1 1 /40- P LUS . . . . . . . .  Call 
Bi-D,ir. Forms Tractor . . . .  $ 1 99 
CENTRONICS: 34/38 . Call 

li3;1011:t-1fW 
AMPEX 
DBO . . . . . . . . . . . .  $ 699 
BEEHIVE (SMART DISPLAY) 
DM5 . . . . . . . . . . . . . . . .  Call 
DM5A . . . . . . . . . . . . .  Call 
DM310  (3101 Emulator) . . . .  Call 
DM 3270 (3270 Emulator) . .  Call 
Protocol Co

.
nverter . . . . . . . .  Call 

OUME 
QVT- 1 02 . $  594 
QVT- 1 03 . . . . . . . .  $ 739 

C. ITOH 
CIT 101  . . . . . . . .  $1350 . 
CIT 1 61 (Color) . . . . . . . . . . .  Call 
TEXAS INSTRUMENTS 
745 Standard . .  $ 1390 
745 Std. (Reconditioned) . Call 
765 Bbl M'my . .  Call 
785/787 . . . . Call 
810 Basic . $ 1 249 
8 10  Package . $1439 
820 Package RO Package . $ 1 6 1 0  
820 KSR Package . . . .  Call 
840 RO Basic . $ 795 
840 RO Tnictor Feed Pkg . .  $ 1 059 
940 Video Ed'tr . . . . . . . . .  $1 570 

l!t·l·]:j',f) 
PRENTICE STAR 300 Bd . .  $ 1 24 
GDC 1 035JL . . . . . . . . . .  $ 1 69 
1 200-9600 Baud . . . . . . . . . .  Call 
Stat Muxes . . . . . . . . . . . . . .  Call 
DISC DRIVES 
QUME 
Data Trak 5 . . .  $ 289 or 2 for $549 
Data Trak 8 . .  $519 or 2 for $999 
SOFTWARE 
BISYNC-3780 . . $ 769 
Wordstar (IBM P.C.) . . . . . .  $ 279 
Data Star . . . . . . . . . . .  $ 2 1 8  
Mail Merge . . . .  FRee· 
Spell Star . . . . . . . . . . . . .  $ 1 49 
Spell Guard . . . .  $ 229 
Plan 80 . . . . . . . . . . . . . . .  $ 249 
d Base I I  . . . . . . . . . $ 529 
CalcStar $ 1 9 1  
Su perSort $ 1 58 
Super Calc . . . .  $ 249 
lnfoStar . . . . . . . . . . . Call 
CIS Cobol . . . . . . . . . . . . .  $ 689 
Forms II . . . . . . . . . . . . . . .  $ 1 59 
MACRO 80 . . . . . . . . . . . .  $ 1 83 ··c .. Compiler $ 1 77 

"W•th purchase ol lnfoStar. 

Special! While They Last! 
SOROC TERMINALS 
IQ 1 20 . . lt1Wf101!f'f1 
NOTE: IBM and Burroughs compatible 
termmals ava•lable. Please mqu•re. 

In addition, we can make EIA RS 232 o< RS 449 cables to your or<jer, 
and supply you with ribbons, printer stands, print wheels, thimbles for 
all printers listed. And many, many more items. CALL NOW. 

All items shipped freight collect either motor freight or UPS unless other
wise specified . All prices already include 3% cash discount. Purchase with 
credit card does not include discount. Virginia residents. add 4% Sales Tax. 
For fastest delivery send certified check. money order or bank-wire transfer. 
Sorry. no C.O .D. orders. All equipment is in factory cartons with manufac
turers' warranty (honored at our depot). Prices subject to. change withput 
notice. Most ite.ms in stock. 

TERflllniLS 
rn •lllfll � 

Terminals Terrific, lf1C . ,  P .O .  Box 21 6 ,  Merrifield , VA 221 1 6  
Phone: 800-368-3404 ( In  VA, Call Collect 703-23?-8695) 
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Programming Quickies 

Cotnputing 
Telescope 

Parameters with 
the 051 

Superboard II 

R .  B .  Minton, c/o BYTE, POB 372, Hancock, NH 03449 

The program in listing 1 is written for the Ohio Scien
tific Superboard II and will run in 4K bytes of program
mable memory. It computes' various optical parameters 
for a Newtonian reflecting telescope and should be useful 
to anyone who already owns a reflector or is considering 
buying or making one. 

The program computes a telescope's power, F number 
(focal ratio), eye relief, Ramsden �isk diameter; 
magnitude limit, resolving power (Dawes' limit) ,  prime� 
focus scale, and the size (in arc-seconds and microns) of a 
star image at various angular and linear distances from 
the optical axis. This will certainly be a blessing to 
stargazers, because knowing the size of star images helps 
evaluate the performance of a telescope. The program 
also computes what the axial spherical ·aberration would 
be if the telescope's primary (main) mirror were spherical 
instead of parabolic. This is useful to anyone making a 
Newtonian reflect

.
or and wanting the focal length long 

enough so that the mirror will not have to be parabo
lized. 

Entering the Variables 
Enter the aperture (the main mirror diameter) and the 

focal length in inches. (These may already be known or 
can be measured. )  Enter the eyepiece focal length in mil
limeters. If you prefer to use inches, delete line 280 . The 
usual types of eyepieces are Ramsden, Kellner, Plossel, 
orthoscopic, symmetrical, or Erfle·. Enter the first letter of 
the type of eyepiece for the eye relief calculation (the dis
tance the eye should be positioned from the outside glass 
surface of the eyepiece) . Distances other than this will 
result in a restricted field of view and uncomfortable 
viewing. 

Evaluating the Output 
After these four values are entered, the program pro

duces the first of three screens of data .  The first lists the 
input data for verification, the telescope's power, the eye 
relief, the diameter of the Ramsden disk, the magnitude 



Listing 1: A BASIC program for the Ohio Scientific Superboard 
II that computes optical parameters for a Newtonian telescope. 
The program will run in 4K bytes of programmable memory 
and compute telescope power, F number, eye relief, Ramsden 
disk diameter, magnitude limit, resolving power, prime-focus 
scale, ana the size of a star image at various angular and linear 
distances from the optical axis. 

450 PRINT "EYEPIECE F. L.  = ";EF:PRINT 
460 PRINT "TELESCOPE POWER = ";PA:PRINT 
470 PRINT "EYE RELIEF = " ; ER : PRINT 
480 PRINT "RAMSDEN DISK = ";RD:PRINT 
490 PRINT "MAG. LIMIT = " ;MA:PRINT 
500 PRINT "DAWES LIMIT = "; DL:PRINT 
5 1 0  PRINT " P .  F .  SCALE = "; SC :PRINT 
520 PRINT "ENTER C TO CONTINUE" : PRINT 

1 0  REM PROGRAM TELESCOPE OPTICS 
20 REM BY R. B. MINTON 
30 P1 = 3. 1 4 1 59 
40 Q = 1 80 : ll = 250 
50 KN = .3 
60 K = (Q/PI).3600 
70 FOR X =  1 TO 32:PRINT:NEXT 
80 PRINT "PROGRAM TELESCOPE COM-":PRINT 
90 PRINT "PUTES VARIOUS PARAME-":PRINT 

100 PRINT "TERS FOR A REFLECTING":PRINT 
1 10 PRINT "TELESCOPE":PRINT 
120 FOR X =  1 TO 3000:NEXT 
130 FOR X =  1 TO 32:PRINT:NEXT 
140 PRINT "ENTER APERTURE":PRINT 
1 50 INPUT A : PRINT 
1 60 PRINT "ENTER MIRROR F .  L . " :PRINT . 
1 70 INPUT FL:PRINT 
180 FO = FLIA 
190 FO = INT ( J OO · F0)/100 
200 PRINT "ENTER EYEPIECE F. L . " : PRINT 
2 10 INPUT EF:PRINT 
220 PRINT "ENTER EYEPIECE TYPE":PRINT 
230 INPUT A$:PRINT 
240 IF A$ = "P" THEN KN = . 75 
250 IF A$ = "0" THEN KN = .8 
260 IF A$ = "S" THEN KN = .8  
270 IF A$ = "E" THEN KN = .35 
280 EF = EF /25. 4  
290 EF = INT( ]OO·EF)/ 1 00 
300 PO = FLIEF 
3 1 0  PA = INT(PO + .5) 
320 RD = AIPO 
330 RD = INT( l OOO. (RD + . 0005))/1 000 
340 ER = (FL.EF . KN)/(FL - EF) 
350 ER = INT( JOO.ER)/100 
360 MA = 9 + (5 . (LOG(A)/LOG( l 0)))  
370 MA = INT O O · (MA + .05))110 
380 DL = 4. 56/A 
390 DL = INT ( J OO· (DL + .005))1100 
400 SC = 8 120.66/FL 
4 1 0  FOR X =  1 T O  32:PRINT :NEXT 
420 PRINT "APERTURE = "  ;A:PRINT 
430 PRINT "MIRROR F .  L. = " ; FL:PRINT 

. 440 PRINT "TELESCOPE FINO = "; FO:PRINT 

530 INPUT A$:PRINT 
540 IF A$ < > "C" GOTO 970 
550 FOR X =  1 TO 32:PRINT:NEXT 
560 PRINT "ENTER FIELD DIA. (DEG)":PRINT 
570 INPUT FD:PRINT 
580 FR = FD/2 
590 PRINT "ENTER STEP SIZE":PRINT 
600 INPUT SS:PRINT 
6 1 0  PRINT "ANGLE COMA ASTIG . " : PRINT 
620 FOR I =  SS TO FR STEP SS 
630 FA = I · (PIIQ) 
640 CO = (FA/( 1 6. (FO.FO)) ) · K  
650 AS = ((FA·FA)/(2· F0ll · K  
660 PRINT I ;CO;AS :PRINT 
670 FOR J = 1 TO JJ :NEXT J 
680 NEXT I 
690 SP = ( .0078/(FO. FO . FO)) · K  
700 PRINT "AX. SP . AB. = "; SP :PRINT 
7 1 0  PRINT "ENTER C T O  CONTINUE":PRINT 
720 INPUT A$:PRINT 
730 IF A$ < > "C" GOTO 970 
740 FOR X =  1 TO 32:PRINT :NEXT 
750 PRINT "RADIUS COMA ASTIG. " : PRINT 
760 FOR I = 2  TO 1 8  STEP 2 
770 FA = (I. SC)/K 
780 CO = (FA/( l 6 . (FO.FQ))) . K  
790 CO = CO/SC 
800 CO = (!NT((CO + .0005 ) · 1 000)/1000)· 1 000 
810 AS = ((FA.FA)/(2.FO) ) · K  
820 A S  = AS/SC 
830 AS = (INT((AS + .0005 ) · 1 000)11000). 1 000 
840 PRINT " " ; I ;"  " ; CO ; "  ";AS:PRINT 
850 FOR J = 1 TO JJ:NEXT J 
860 NEXT I 
870 SP = SP/SC 
880 SP = (INT((SP + .0005)· 1 000)/1000· 1 000 
890 PRINT "AX. SP. AB. = "; SP :PRINT 
900 PRINT "MORE COMPUTATIONS?":PRINT 
9 1 0  INPUT A$:PRINT 
920 IF A$ = "N" GOTO 970 
930 PRINT "DIFFERENT OPTICS?":PRINT 
940 INPUT A$:PRINT 
950 IF A$ = "Y" GOTO 1 30 
960 GOTO 550 
970 PRINT "END OF RUN":PRINT 
980 END 

DOES YOUR E.Q. NEED IMPROVING? . · (Economics Quolienl) · · 

IT MIGHT. TAKE THIS 
QUICK QUIZ AND FIND OUT. 
True False 0 0 ( 1 .) When inflation occurs, each 
dollar we have buys more goods and 
services. 

0 0 (2.) As productivity increases, our 
standard of l iving increases. 

0 0 (3.) O ne out of five America n 
workers belongs to a labor union. 

If you found these questions tough, your 
Economics Quotient, your E.Q. , cou ld prob
a bly stand some improvement. 

A special booklet on our A merican 
Economic System can help you do just that. 
It's fact-filled, easy reading and free . 

For your free copy, write "Economics:· 
Pueblo, Colorado 8 1009. 

ANSWERS: n: .l'c .:1'! 

Th� American 
Economic 
S�s�em 
We should all learn 
more about il. 
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Programming Quickie--------------------------

limit, the Dawes' limit, and the prime-focus scale . The 
Ramsden disk is the diameter of the beam of light enter
ing the eye. If it is larger than the pupil diameter, some 
light is being wasted. An eyepiece should be used with a 
focal length that gives a Ramsden disk no larger than 0.25 
or 0 .20 inch. The magnitude limit will indicate approx
imately the faintest star visible with the telescope. The 
Dawes' limit gives the resolving power in arc-seconds of a 
parabolic mirror with a good figure (good optical perfor
mance) .  Indeed, the main function of  a telescope is  to 
gather light, up to the magnitude limit, and increase 
resolution, up to the Dawes' limit. The average naked eye 
can see a sixth-magnitude star and has a resolution of 60 
to 120 arc-seconds . The prime-focus scale is expressed in 
arc-seconds per millimeter and allows computing the size 
of an object if one were to photograph it at prime-focus 
and with no supplementary optics. 

The second screen of data requires entering the field 
diameter in degrees and the step size. A small to medium
sized telescope has a maximum angular field of view of 
usually 0 .25 ° to 1 o for the lowest-powered eyepiece. The 
field can be judged by looking at the moon, which is close 
to 0.50° in diameter. If 1 .0  and 0 .1  are entered as field 
and step size, the program will output the angular 
diameters of the two major optical aberrations, coma and 
astigmatism, 0 .1 o to 0 . 5 °  from the optical axis. Both 
coma and astigmatism are zero-valued on axis for a 
parabolic mirror. The combined effect of these aberra
tions is to make what is a small, round, sharp star image 
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at the center of the field appear as a fan-shaped and 
elongated image near the edge of the field of view. The 
severity of their effects can be judged by comparing the 
computed values to the Dawes' limit .  If the values are 
larger, they will be visible to the eye. If the values are five 
to ten times larger, they may be objectionable to the 
viewer. Lines 670 and 850 slow the listing and may be 
deleted. The "AX. SP. AB. "  is the axial spherical aberra
tion in arc-seconds, and later in microns. 

The third screen of data is similar to the second except 
the values of coma and astigmatism are recorded in 
microns (a linear measure) instead of arc-seconds (an 
angular measure) .  A micron is 10-4 em or 0 .001 mm . This 
output is useful to the person taking photographs 
through a telescope at prime focus with a 35 mm camera . 
The field radius and step size are defined by line 760 as 
18 mm and 2 mm, respectively. Star image sizes of 20 
microns to SO microns are acceptable for photography. 
The scale is used to compute the size of an object on film. 
The formula is size = angular diameter (in arc-seconds) I 
prime-focus scale (in arc-seconds per millimeter). For ex
ample, the moon is lfz X 60 arc-min/ deg X 60 arc
sec/min or about 1800 arc-seconds; and would have an 
18001180 or 10 mm diameter for a telescope with a focal 
length of 45 inches (1143 mm) .  

Many of the values are rounded t o  two or three 
decimal places in accordance with the expected accuracy 
of the input data and the limitations of the observer, 
telescope, and observing environment.  • 

D YES ! I wou ld l i ke to know more about the Article Reprint 
Service. P l ease send me fu l l  detai l s  on how I can order. 
0 Please i ncl ude catalogue of avai lable t i t les. 

Name _________ Title ________ _ 

I nst itut ion/Company ______________ _ 

Department _________________ _ 

Address __________________ _ 

Clty _______ Stale _______ Zip __ _ 

Mail to: University M icrofi lms I nternational 
Art ic le  Repri nt Service 
300 North Zeeb Road 
Ann Arbor, M ic h i gan 481 06 
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Binary-Format Number Storage 
on the Apple II Disk 

A machine-language routine to read and write 
binary data to a text file . 

A limitation of the Applesoft DOS 
(disk operating system) is its inability 
to store a number in its binary 
floating-point form in a disk text file. 
AppJesoft uses this form, a 32-bit 
binary number (the mantissa) times 2 
to a given power (the exponent), to 
represent a real number to itself. 

If all numeric data could be written 
to a text file in that form, you would 
be able to use direct-access files effi
ciently and accurately . Each real 
number would always be 5 bytes 
long, giving you complete control 
over field and record lengths. If you 
need to make frequent inquiries or 
updates to selected records, a direct
access file is the most effective type of 
organization. This article describes 
machine-language subroutines that 
permit the most efficient use of disk 
space by storing a number in the same 
binary floating-point form that is 
used for internal memory. 

Output Limitations 
Although many BASICs have a 

PUT or similar command that will 

About the Author 
David Eyes is the product manager for pro

fessional software with Hayden Software Com
pany. 

David Eyes 
266 Broadway 

Arlington, MA 02174 

store the internal binary form of a 
number, the only output command 
available to Applesoft is PRINT. This 
command is typically used to send 
data to your video screen or printer, 
but can also send data to your disk. 
When PRINT is used for output, it 
converts data to a string of ASCII 
(American National Standard Code 
for Information Interchange) char
acters. Because the disk is a storage 

PRINT is the only 
Applesoft output 
command and it 

converts data to ASCII .  

device and not a human-readable dis
play, this conversion to ASCII is un
necessary and presents a real problem 
if you expect to use direct-access files 
with any degree of efficiency. 

In disk operations, file space must 
be defined for each field or item of 
data to be stored. If the data stored is 
in character form, due to the use of 
PRINT for output, the field size must 
allow for the maximum possible 
number length because the range of 

numbers used in most practical com
puter applications varies greatly. 
With DOS, this need to precisely 
define field lengths in a text file is 
especially critical when using the 
"relative-record" addressing method. 
This form of direct access allows you 
to move the "position in the file 
pointer" forward to a specific loca
tion on the disk where the data for a 
given record is stored. 

If each record is a fixed length, it is 
simple to decide how many bytes the 
pointer must be advanced into the file 
in order to access a given record. You 
just multiply the record length by the 
position of the record relative to the 
beginning of the file. DOS will make 
these calculations for you if you 
specify an L (length) parameter in 
your OPEN statement and an R 
(relative-record) parameter in your 
READ or WRITE statement. 

DOS will not enforce your record 
length, however. If the data you write 
to a given record proves to be longer 
than the space defined, DOS will 
simply write past the allocation and 
over any data stored in the successive 
record, destroying its original con
tents. Keeping track of the field 
lengths within records is the program
mer's responsibility. 
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Listing 1: A program to display the decimal values of each of the 5 bytes of the real 
variable "A . "  Each variable table entry is 7 bytes long. The first 2 bytes are the 
characters of the variable name. With a real variable, the next 5 bytes represent the 
number itself. Running this program will let you input any number into variable "A " 
and see the different decimal values each of the 5 bytes acquires. 

1 0 0 A = 0 

1 1 0  B = P E E K  ( 1 0 5 ) + P E E K  ( 1 0 6 ) * 2 5 6  

1 2 0 B = B + 2 

1 3 0 c = B 
1 4 0 I N P U T  A 

1 6 0 F O F '.:- X - 1 T O  5 

1 7 0 P R I N T P E E K  ( C H I I • , 
1 9 0  c = c + 1 

2 0 0  N E X T  X 

2 1 0  P R I N T  

2 2 0  G O T O  1 3 0 

Listing 2: By inserting these lines into the program in listing 1, you have a crude method 
of outputting the floating-point representation of a real number to the disk. 

1 5 0  A $  = I I 

1 8 0  A $ = A $ + C H R $  < P E E K  < C > > 

2 2 0  P R I N T A $  

By writing the numeric data to the 
file in the binary floating-point form, 
you would gain control over your 
field and record lengths because each 
real number would always be 5 bytes 
long. To do this, the internal DOS 
routines that read and write data to a 
file must be accessed . The data is 
written byte by byte directly from an 
internal floating-point representation 
of the number and the conversion to a 
string of ASCII characters is by
passed. 

Using the CHR$ function, for 
example, it is easy to see how to 
generate and output any binary data 
(see listing 1 ) .  If you then access the 
memory locations where the floating
point number is stored and these 
values are used to generate a string 
value using CHR$, this string can be 
output directly to disk with PRINT 
(see listing 2) .  

DOS Complications 
DOS text files (the only ones sup

porting direct access) are called "text" 
files because that is exactly what DOS 
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expects to be put there . The ASCII 
codes for characters are significant 
only to 7 bits and DOS uses the 
eighth, high-order bit of each byte for 
its own purposes . For DOS to include 
the full ASCII character set, it has to 
distinguish the end-of-file marker for 
text files, 00 hexadecimal, from the 
ASCII null character, which is also 00 
hexadecimal . It is able to do this 
because the high-order bit of every 
byte written to. a text file is normally 
set high on 01,1tput. The null character 
then becomes 80 hexadecimal. 

For our purposes, this action has 
the unfortunate effect of eliminating 
one-eighth of the information con
tained in a stream of floating-point 
data. DOS complicates things further 
by setting the same high-order bit low 
on input when data i,s being returned 
from the disk. 

The solution to these DOS com
plications involves saving the status 
of the high-order bit in each of the 5 
bytes to corresponding bits of a sixth 
byte. This is then made part of the 
output and the information needed to 

reconstruct the data in its original 
form upon return from the disk is re
tained. 

A Machine-Language Answer 
The principles involved in this 

method of binary-format number 
storage have been illustrated using 
the example of BASIC PEEKs and 
CHR$ functions. However, the prob
lem has now reached a level of com
plexity that requires the speed and 
efficiency of machine code. 

The program CONVERT (see list
ing 3), written in 6502 assembly lan
guage, initializes a USR function that 
can be accessed from BASIC . (See the 
Applesoft reference manual for a 
description of the USR function . )  
Depending on whether a file has been 
opened for writing or reading, the 
routine either encodes the real expres
sion passed in the USR function and 
writes it to disk or reads and decodes 
it, restoring the high-order bits, and 
returns it as the value of the function. 

The first segment of code, executed 
when the program is BRUN at the 
start of a BASIC program, initializes 
the pointers to the start of the USR 
function in locations OA through OC 
hexadecimal . This initialization sec
tion also sets the MON C,I,O flags to 
0. DOS monitoring is basically mean
ingless when outputting binary data 
and may cause undesirable side ef
fects. 

The USR function is invoked some
what differently from BASIC, de
pending upon whether reading or 
writing is desired. The file must first 
have been opened and then selected 
for the desired operation using DOS. 
To write a real value to the disk, the 
expression is passed to the subroutine 
as the argument of the USR function. 
To satisfy the syntax, the USR state
ment appears on the right of the 
assignment statement, with a dummy 
variable on the left. To read a value 
from the disk, a dummy variable is 
used as the argument of the USR 
function and the value read is 
assigned to the variable on the left of 
the equal sign. 

Writing to Disk 
When control is passed to the USR 

routine CONVERT, the program first 



Listing 3: The program CONVER T is called as a USR function to read and write floating-point representations of real variables to the 
Apple II disk. 

L I S A 2 . 5  

0 8 0 0  1 
0 8 0 0  2 
0 8 0 0  3 
0 8 0 0  4 
0 8 0 0  "' ..J 
0 8 0 0  6 
0 8 0 0  7 
O El O O  8 
0 8 0 0  9 
0 8 0 0  1 0  
0 8 0 0  1 1  
0 8 0 0  1 2  
0 8 0 0  1 3  
0 8 0 0  1 4  
0 8 0 0  1 �; 
0 8 0 0  1 6  
0 8 0 0  1 7  
0 8 0 0  1 :3  
0 8 0 0  1 9  
0 3 0 0  2 0  
0 3 0 0  2 1  
0 0 9 3  ,.., ,.., ..:_ ,:_  
0 0 9 [1 ,.., -, ,:_ .,.} 
O O A O  2 4  
o ci F F  2 5  
0 0 0 1  2 6  
0 3 0 0  2 7  
0 3 0 0  2 8  
0 3 0 0  2 9  
0 3 0 0  3 0  
B F F F  3 1  
9 E E O 3 2  
A 2 F C  3 3  
A 6 8 C  3 4  
A 6 D 2  :;3 5 
A A 5 1 3 6  
A A 5 2  3 7  
A A 5 E  3 8  
E B 4 1  3 9  
E B 5 3  4 0  
E 9 E 3  4 1  
F [I E �� 4 2  
0 ;3 0 0  4 3  
0 3 0 0  4 4  
0 3 0 0  4 5  
0 3 0 0  4 6  
0 3 0 0  4 ? 
0 3 0 0  4 8  
0 3 0 0  4 9  
0 3 0 0  A 9  4 C  5 0  
0 3 0 2  8 5  O A 5 1  
0 3 0 4  A 9  1 3  5 2  
0 3 0 6  8 5  O B  5 3  
0 3 0 8  A 9  0 3  5 4  
0 3 0 A  8 5  o c  5 5  
0 3 0 C  A 9  0 0  5 6  
0 3 0 E  8 [1 5 E  A A  5 7  
0 3 1 1  6 0  5 8  

C O N V E R T : F L O A T I N G - P O I N T D I S K I / 0 

T E M P 
F A C  
C H A R  
C T R L B Y T E  
S I G N F L.. A G  

R A M T O F' 
S W I T C H  
C L O S E  
G E T B Y T E  
E R R O R  
S T A T U S  
C S W S T A T E  
M O N F L A G  
P A C K  
A R G T O F A C  
M O V E A R G  
C O U T  

T T L  ' C O N V E R T : F L O A T I N G - P O I N T  D I S K I / 0 ' 

C O N V E R T  

C O P Y R I G H T  1 9 8 1 

B Y  D A V I D  E Y E S  

U S R  f u n c t i o n f o r  t h e  A P P l e  I I ,  
R e a d s  a n d  w r i t e s  f l o a t i n � - p o i n t  
r e P r e s e n t a t i o n s  o f  r e a l  v a r i a b l e s 
t o  A P P l e  I I  d i s k . F o r  u s e  w i t h 
d i r e c t  a c � e s s ,  f i x e d  l e n s t h  r e c o r d  
d i s k s t o r a s e . 

O R G  $ 3 0 0  
O B J  $ 8 0 0  
E P Z  $ 9 3  
E P Z  $ 9 [1 
E P Z  $ A O  
E F' Z  H F  
E F' Z I. 0 0 0 0 0 0 0 1 

R A M T O P  ffi U S t  b e  s e t  t o  h i s h e s t  
a v a i l a b l e  R A M  m e ffi o r �  l o c a t i o n 

E Q U  $ B F F F  
E Q U  R A M T O F' - $ 2 1 1 F 
E O U  R A M T O F' - $ 1 [1 0 3 

E Q U  R A M T O F' - $ 1 9 7 3  
E Q U  F\: A M T O P - $ 1 9 2 1.1 
E Q U  R A M T O F' -· $ 1 5 A E  
E Q U  R A M T O F' ·- $ l ::i MI 
E Q U  R A M T O P - $ 1 5 A 1  
E Q U  $ E B :2 1 
E Q U  $ E f: 5 :::. 
E Q U  $ E 9 E J  
E Q U  $ F D E D  

I n i t i a l i z e U S R  f u n c t i o n b s  
ffi o v i n g J u m p  i n s t r u c t i o n  t o  
s t a r t o f  P r o s r a ffi t o  P a 5 e  z e r o  

L D A  U 4 C  
S T A  $ 0 A  
L D A  t E N T E F: 
S T A  $ 0 B  
L D A  / E N T E R  
S T A  $ 0 C  
L D A  u o o  
S T A  M O N F L A G  
F: T S  

Listing 3 continued on page 456 
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Listing 3 continued: 

0 3 1 2  5 9  P A G  

0 3 1 2  6 0  
0 3 1 2  6 1  
0 3 1 2  6 2  M a i n  P r o s r cHI I  
0 3 1 2  6 3  
0 3 1 2  6 4  
0 3 1 2  0 0  6 5  X S A V E  H E X  0 0  X - r e s i s t e r  s a v e  
0 3 1 3  6 6  
0 3 1 3  6 7  E N T E R : 
0 3 1 3  A D  5 1  A A  6 8  L D A  S T A T U S  S e e  i f  a R E A D  
0 3 1 6  6 9  c o m m a n d  i s  a c t i v e 
0 3 1 6  C 9  0 1  7 0  C M F' U O l  

0 3 1 8  [1 0  3 A  7 1  B N E  W R I T E 

0 3 1 A  7 2  
0 3 1 A  7 3  
0 3 1 A  7 4  
0 3 1 A  7 5  R E A D  s e t s  c o n t r o l  b �;;� t e  f r O RI 
0 3 1 A  7 6  d i s k , t h e n  u s e s i t  t o  r e s t o r e  
0 3 1 A  7 7  h i s h - o r d e r  b i t  o f  d a t a  c o m i n s 
0 3 1 A  7 8  i n  f r o m  d i s k .  R e t u r n s  a r e a l  
0 3 1 A  7 9  v a l 1J e  t o  U S R  f u n c t i o n .  
0 3 1 A  8 0  
0 3 1 A  8 1  
0 3 1 A  8 2  
0 3 1 A  8 3  R E A D : 

0 3 1 A  2 0  B C  A 6  8 4  J S R  G E T B Y T E  G e t  r, e :-: t t e :-: t f i  l e  b \::, t e  
0 3 1 D  [1 0  0 3  8 5  B N E  > 1  
0 3 1 F  4 C  9 3  0 3  8 6  J M F' E N D D A T A  I f v a l 1J e  i s  $ 0 0 , 
0 3 2 2 8 7  ; t h e n  e n d  o f'  f i l e 
0 3 2 2  8 8  � u  
0 3 2 2  O A 8 9  A S L  s k i P  u n 1J s e d  b i t s  
0 3 2 3  O A  9 0  A S L  

0 3 2 4  O A 9 l  A S L  
0 3 2 5  8 5  F F  9 2  S T A  C T R L B Y T E  

0 3 2 7  A 2  0 0  9 3  L D X  u o o  

0 3 2 9 9 4  � ,., .  "- '  
0 3 2 9  B E  1 2  0 3  9 5  S T X  X S A V E  

0 3 2 C  2 0  B C  A 6  9 6  J S R  G E T  B Y T E  G e t  n e :-: t b � t e  
0 3 2 F  [1 0  0 3  9 7  B N E  > 3  
0 3 3 1 4 C  9 3  0 3  9 8  J M P  E N D  D A T A  T e s t e· n d  o f  f i l e  
0 3 3 4  9 9  � 3 : 
0 3 3 4  A E  1 2  0 3  1 0 0 L D X  X S A V E  
0 3 3 7  0 6  F F  1 0 1  A S L  C T R L B Y T E  A d v a r, c e  n e :-: t b i t  
0 3 3 9  1 0 2  i n t o  c a r  r- �:J 
0 3 3 9  B O  0 2  1 0 3 B C S  > 4  
0 3 3 B  4 9  8 0  1 0 4  E O R  t/. 1 0 0 0 0 0 0 0  S e t  d a t a  b i t  l o w 
0 3 3 D  1 0 5 i f  c o n t.  T' O 1 b i. t  l o w 
0 3 3 [1  1 0 6 '. "" 4 : 
0 3 3 D  9 5  9 3  1 0 7 . S T A  T E M F" , X  S a v e 
0 3 3 F  E 8  1 0 8 I N X 

0 3 4 0  E O  0 5  1 0 9 C F' X  U 0 5  
0 3 4 2  [1 0  E 5  1 1 0 B N E  < 2  
0 3 4 4  A 9  9 3  1 1 1  L D A  t T E M F' S e t  U P  r e ::l i s t e T' S  
0 3 4 6  A O  0 0  1 1 2 L D Y  ! T E M P  f o r  c a 1 1  t o  M O '.' E A J;: G  
0 3 4 8  2 0  E 3  E 9  1 1 3  J S R  M O V E A R G  M o v e  T E M P  t o  A R G  
0 3 4 B  2 0  5 3  E B  1 1 4  J S R  A R G T O F A C  M o v e A I;: G  t o  F A C  
0 3 4 E  A 9  0 0  1 1. 5  L D A  u o o  
0 3 5 0  8 [1  5 2  A A  1 1 6 S T A  C S W S T A T E  S e t  C S W S T A T E  T O  
0 3 5 3  1 1 7 . ; ' s t a r t  o f  1 i TH� I 
0 3 5 3  6 0  1 1 8 R T S  

0 3 5 4  1 1 9 P A G  

0 3 5 4  1 2 0 
0 3 5 4  1 2 1  
0 3 5 4  1 2 2 

,. 
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Listing 3 continued: 

0 3 5 4  1 2 3 W R I T E  

0 3 5 4  1 2 4  t h e n  
0 3 5 4  1 2 5 o n t o  
0 3 5 4  1 2 6  

0 3 5 4  1 2 7 

0 3 5 4  1 2 8  

0 3 5 4  1 2 9 W R I T E : 

0 3 5 4  2 0  2 1  E B  1 3 0  J S F\  

0 3 5 7  1 3 1  

0 3 5 7  A 9  0 1  1 3 2 L D A  

0 3 5 9  8 5  F F  1 3 3 S T A  

0 3 5 B  A 2  0 0  1 3 4 L D X  

0 3 5 D 1 3 5 � 1 :  

0 3 5 D 0 6  F F  1 3 6  A S L  

0 3 5 F  B 5  9 3  1 3 7 L D A  

0 3 6 1 1 0  0 6  1 3 8  B P L  

0 3 6 3  A 9  0 1  1 3 9 L D A  

0 3 6 5  0 5  F F  1 4 0 O R A  

0 3 6 7  8 5  F F  1 4 1  S T A  

0 3 6 9  1 4 2  � .., . .:. . 
0 3 6 9  E 8  1 4 3 I N X  

0 3 6 A  E O  0 5  1 4 4  C F' X  

0 3 6 C  [1 0  E F  1 4 5 B N E  

0 3 6 E  1 4 6  

0 3 6 E  A 9  0 4  1 4 7 L D A  

0 3 7 0  B it  5 2  A A  1 4 8 S T A  

0 3 7 3  A 5  F F  1 4 9 L D A  

0 3 7 5  0 9  8 0  1 5 0  O R A  

0 3 7 7  2 0  E D  F D  1 5 1  J S R  

0 3 7 A  A 2  0 0  1 "' "l  .J ... L D X  

0 3 7 C 1 5 3  - 3 :  

0 3 7 C  A 9  0 4  1 5 4  L D A  

0 3 7 E 8 [1  5 2  A A  1 5 5 S T A  

0 3 8 1  B 5  9 3  1 5 6  L D A  

0 3 8 3  0 9  8 0  1 5 7 O R A  

0 3 8 5  2 0  E D  F it  1 5 8  J S F:  

0 3 8 8  E 8  1 5 9  I N X  

0 3 8 9  E O  0 5  1 6 0 C f' X  

0 3 8 B  D O  E F  1 6 1  B N E  

0 3 8 D  A 9  0 5  1 6 2 L D A  

0 3 8 F  8 D  5 2  A A  1 6 3 S T A  

0 3 9 2  6 0  1 6 4  R T S  

0 3 9 3  1 6 5 

f i r s t  e n c o d e s  
P U t S  r e a l  d a t a  
d i s k .  

P A C K  

t S I G N F L A G  

C T R L B Y T E  

t $ 0 0  

C T R L B Y T E  

T E M P , X  

> 2  

t S I G N F L A G  

C T R L B Y T E  

C T R L B Y T E  

t $ 0 5  

< 1  

U 0 4  

C S W S T A T E  

C T R L B Y T E  

u 8 o  

C O U T  

t O O  

t $ 0 4  

C S W S T A T E  

T E M P , X  

U 8 0  

C O U T  

t $ 0 5  

< 3  
t $ 0 5  

C S W S T A T E  

c o n t r o l  b '::l t e  
P a s s e d  b ·:l IJ S R  

' . 
.. . 

, 1'. 
M o v e  a n·d ; P a c k  f 1 o a t i n g -· F· o i rt t 
a C C IJ ITI IJ 1 a t 0 1' t o  T E M P  

I n i t i a 1 i' z e  c o n t r o l  b '::l t e  

A d v a n c e  ·t o  n e :-: t p o s i t i o n 

S e t  b i t  i f  h i s h 

B e  s i n  w (i t e  
' -

S e t  o tJ t P tJ t  s t a t e  t o  ' w r i t e '  
C o n t  r o  1 · , b '::l t e  i s  w r i t t e n  
S e t  h i s h ;-· o r d e r  b i t  
W r i t e 

E n d  o f  

i t, 

' � 
• •. t 

- ' 
,;: ·: 

•. 

d a t a  e r- r- o r  

f i l' ;; t  

0 3 9 3  1 6 6 E N D D A T A : 
0 3 9 3  2 0  F C  A 2  1 6 7 

0 3 9 6  2 0  E O  9 E  1 6 8 

0 3 9 9  A 9  0 5  1 6 9 

0 3 9 B  4 C  [1 2  A 6  1 7 0 

0 3 9 E  1 7 1  

* * * * *  E N D  O F  A S S E M B L Y  

checks the setting of the DOS READ 
status flag. If the file has been opened 
for reading, the low-order bit will be 
set to 1. With this check, either the 
WRITE or READ routine is executed . 

WRITE begins by calling the 
Applesoft PACK routine that moves 
the value in the floating-point ac
cumulator into one of the zero-page 
floating-point registers in the packed 

J S R  C L O S E  C l o s e  f,i l  e 
J S R  S W I T C H  S w i t c h l. / o P o i n t e r s  
L.. D A  t $ 0 5 S e t  e r r o r  c o d e  t o  C' J 
J M P  E R R  O F:  

E N D  

(5-byte) form. The USR function has 
placed the value of its argument in the 
primary floating-point accumulator 
(in an expanded 6-byte form) .  

As explained above, the contents of 
the high-order bit will be set high 
when writing to a text file. Before this 
is done, however, these values must 
be preserved in the location labeled 
CRTLBYTE. This location is first set 

·'. � .i 
.... ·�:�� 
. }  " 

to the value 1 .  Each of the five loca
tions of the real number in TEMP is 
stepped through. If the high-order bit 
is set, the sign flag in the processor 
status register will likewise be set and 
the value in CRTLBYTE will be ORed 
with the single digit in SIGNFLAG . 
CRTLBYTE is shifted left one posi
tion duiing each iteration; each of the 
5 bits in CRTLBYTE thus comes to 
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correspond to the setting of the high
order bits in the 5 data bytes that 
comprise the floating-point number. 

With the control byte encoded, 
data may now be written to the file 
beginning with the control byte. 
Because DOS is monitoring the out
put, the CSWSTATE (character out
put switch state) location must first 
be set to 4, the "write data to file" 
state. This is done before each byte is 
written, canceling the effect of any 
carriage return that may appear in the 
binary data . Thus, DOS is prevented 
from prematurely exiting the WRITE 
mode if it next encounters data that it 
could interpret as a Centroi-D char
acter. (The sequence carriage return 
and Centroi-D signals that the 
characters that follow are to be inter
preted as a DOS command. )  

Before the WRITE, which is ac
complished by a call to COUT, the 
data in the accumulator is ORed with 
80 hexadecimal, permitting DOS to 
detect an end-of-data error during a 
subsequent READ. 

Having written the 5 bytes of bina-

ry data that comprise the floating
point number, the CSWSTATE is set 
to 5, the beginning of a write data 
line, so that any DOS commands in
voked via Centroi-D after the USR 
call will be detected. This has the 
same result as ending a WRITE with a 
carriage return without actually hav
ing done so. 

Reading Binary Data 
The READ routine, to which the 

USR function branches if a DOS 
READ command is active, reverses 
this process. The control byte is read 
first, then shifted left three times to 
advance past the unused bits, leaving 
the first "control" bit in the carry flag. 
As the data comes in with the high
order bit set, it will be exclusive
ORed with 80 hexadecimal, setting it 
low if the corresponding bit in the 
control byte is also low. With the 
control bit shifted into the carry flag 
during each iteration of the loop that 
reads in the rest of the data, the cor
rect value is restored to the real 
number. 

As each byte is read in, it is corn
pared with the end-of-data marker, 
00 hexadecimal, to determine if the 
end of the file has been reached. This 
is a possibility if the file pointer has 
been improperly positioned. If this is 
the case, control jumps to the routine 
ENDDATA, which, via a call to the 
appropriate DOS routine, closes the 
file and either prints the "end-of-data" 
error message or passes the error code 
to an Applesoft ONERR handler. 

Otherwise, as the number is being 
read in, it is stored in the register 
TEMP. After the high-order bits have 
been restored to their proper settings, 
the number is moved to the floating
point accumulator via calls to the 
Applesoft routines MOVEARG and 
A R G T O FAC . F i n a l l y ,  t h e  
CSWST ATE is set to 0 ,  "start of 
line, " to monitor any DOS com
mands that may follow the USR state
ment. With the restored real number 
in the floating-point accumulator, the 
USR function will return to BASIC 
and assign this value to the real 
variable on the left of the equal sign. 

a message 
to our subscribers 

From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers promotional material about their products. We 
take great care to screen these companies. choosing only 
those who are reputable. and whose products. seNices or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and seNices to our subscribers. 

Many BYTE subscribers appreciate this controlled use of 
our mailing list. and look forward to finding information of 
interest to them in the mail. Used are our subscribers' 
names and addresses only (no other information we may 
have is ever given). 

While we believe the distribution of this information is of 
benefit to our subscribers. we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature. Should you wish to restrict the use 
of your name. simply send your request to the following 
address. 

BYTE Publications Inc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 
03458 
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Listing 4: A sample program showing how the USR function is used. 

1 0  D S  = C H R S  ( 4 )  

2 0  P R I N T D S ; ' B R U N  C O N V E R T . O B J , A $ 3 0 0 ' 

3 0  P R I N T  D S ; ' O P E N  T E S T ' 
4 0  P R I N T D $ ; ' W R I T E  T E S T ' 

5 0  F O R  X = 1 T O  1 0  
6 0  Fo: E �, D  (.', , M; 
/' 0  B == U 3 F: ( ,� ;.  
Ei O P R I N T  A $  
9U N E X T  >: 
1 0 0 P R I N T  D S ; ' C L O S E  T E S T ' 

1 1 0 P R I N T  D t i ' O P E N  T E S T , L 1 2 "  
1 2 0  P R I N T i i 1; 
1 3 0  I N P U T  ' W H I C H R E C O R D  W O U L D  Y O U  L I K E ?  ' ; R 

1 4 0 I F  R = 0 T H E N  2 � 0  
1 "::.• 0 R = f.: - l 
l 6 0 F' fd tH D $ ; I F\ E Ml T E s 'i ,. r:: • ; f< 
1 7 0  (; == U S F: < E: >  
1 8 0 I P F' U T  A $  

1 9 0 P R I N T ' T H E  C O N T E N T S  O F  R E C O R D  · ; � t 1 ; •  
2 0 0  P R I N T A ,  1H 

2 1 0  G D T O  1 2 0  

2 2 0  P R I N T  D S ; ' C L O S E  T E S T " 

2 3 0  D �, T t-; ? 3 3 , 4 4 ,  >) P P L E , 5 ,  H O U �; [ , . O O :i. 

2 4 0  D A T A  W R I T E , 4 5 5 . 0 0 2 , 1 2 3 4 5 , 2 3 3 . 1 ,  W O R D S  

2 5 0  D A T A  5 ,  5 4 3 2 1 , - 2 3 , H A P P Y , - 2 E t 2 3  

2 6 0  D A T A  M O U S E , o ,  C l O C K , 3 . 1 2 3 4 5 6 • H E L L O  

USR and Applesoft 
The program DIRECT (see listing 

4) demonstrates how this function 
can be used from Applesoft. First, the 
program CONVERT is loaded into 
memory at location 300 hexadecimal 
with BRUN, and the initialization 
procedure is executed. A small 
random-access file is then built by 
reading 10 values in the OAT A 
statements and writing them to the 
disk file TEST. The role of the dum
my variables in the USR has been ex
plained above. For the sake of il
lustration, a string field is also written 
to the file immediately following the 
USR call to show how character data 
and binary numeric data can be 
mixed as desired to build a record. 
Note that as the data is written to the 
file sequentially, with each record be
ing filled completely, it is not 
necessary to make calls to POSITION 
by specifying a record parameter with 
each WRITE. And since the binary 
floating-point number is always 6 
bytes, there is no need for a field 
delimiter such as a carriage return. 
Therefore, care must be taken when 
mixing USR with PRINT and INPUT 
in a given record. 

Once the file has been built, the 
direct-access feature can be seen when 

the user is prompted for a record 
selection. (Although DOS numbers 
records from 0, they are numbered 
here from 1. An entry of 0 exits the 
loop . )  

When the file is reopened, a length 
parameter of 12 is used: a 6-byte real 
field, consisting of control byte and 
data, and a 5-byte string followed by 
a carriage return as a field delimiter. 
The READ command actually sets the 
record number to be selected. Having 
been positioned to the appropriate 
location in the file, USR fetches the 
next 6 bytes and translates them into 
a real variable. 

This simple program illustrates the 
principles of direct access of binary
format numeric data using the 
machine-language program CON
VERT. I hope these functions will 
make possible more ambitious appli
cations requiring direct access, as well 
as allow more efficient use of disk 
storage. • 
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the Apple: An A tlas to the Apple Com
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GET FULL 

. POWER 
· FROM YOU R  ZBO CPU! 

Run your ZBO-based computer 4 to 1 0  times 
faster using Assembler instead of BASIC or 
other high-level languages. Write your first 
Assembler Language program in only a few 
hours using the ICEBO Utility Library then 
watch your computer run at full throttle! 
ICEBO IS a software toolbox including over 
75 callable functions to help you write pro
fessional software. The ICEBO package con
tains source language for 5 sample programs 
and a 40 page reference manual chock-ful l  
of coding examples. You'll be amazed at 
your computer's performance and YOUR 
new progamming power. For CP/M systems 
only. Send check or money order for $40. 
(Va. residents add 4% state tax.) 

ICE CORPORATION 
1 00 Timber Oak Court, Suite 83 

Lynchburg, Virginia 24502 

ICEBO source code available for $24 when 
ordered with ICEBO Utility Library. 
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P E R I P H E R A L S 
F O R T H E A P P L E  

Quality I nexpensive Apple 
Compatible Peripherals 

with a Full  One Year Warranty 
BARE 

EACH BOARD 
Apple Compatible Disk Drive (51/4') $249 
Disk Controller Card (DDS 3.2-3.3) 69 $21 
80 Column Board 149 29 
Z80 Softcard Replacement 1 1 9  29 
Printer Interface with 1 6 K  Buller 

and Graphics 1 1 9  28 
New SA400L Drives 

(90 Day Warranty) 1 69 
Prowriter 851 0 AP 4 75 
851 0/8023 Ribbon 6 
8/H Apple I I+ 989 

COLORADO COMPUTER PERIPHERALS 
R.R. 6, Box 7·D, Golden. Colorado 80401 

(303) 278-7172 (303) 366-5267 
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DEALER INQUIRIES INVITED 

FOR 
ORDERS 

CALL COLLECT 

(614) 866-3462 
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"Why should I think of Lanier when 
I think of the office of the future?" 

"How do you plan to 
tie into the local area 
',netWork we choose?" and 

typing. Since 'our 
"We'll be'able to : products are .. TI ... : -.. .,, .• 

connect to the lead- tasking, your staff 
ing local area net- · type an inventory J _ 

works of the office of , report while lntegr�Jt-
the future, sharing , ing a list of names,; 
words; data and · ' addresses and ; ��--+--
voice - not proposing . individual lnforma
another standard to . tion into a form leffer 

, add to your network- the background, and 
ing confusion. And we , print out a new 

·will have electronic "t uct proposal - ,..n,i-1+"-�+--·-+ 
mail to get that infor- ,; the same time. 

© 1982 Lanier Business Products. Inc. 



by Quantum Science 
in19a·o. That's because 

oroara1ms . ... �"'-:,.... __ we're commHtec:l to 
sc•r�ec:t• and · making sure you get 
�a11ene1a1rs� Plus, we i the help yqu need to 

-+---x"""'"'· m•···�lc·so thatM'i ··�· � ·  be·more·riroductive· 
write your ; today - and tomorrow. 

'---+---�,.,.." software pro- . _,.. We want you to know 
ms If yqu prefer." . that Lanie" is a dlscl-

1 J�����,.�ppU�atiQns- / ; 
oriented office auto�o. · 
rnation vendor. We've 

-- been helping offices 
be more productive 

+--+-----,-t--- -wm continue to be since 1934: We've 
been leaders In the 
field of wotd process

::r-.,...-;r---t-"""'"t:-"'"''VII�·lflfA1rA'•'m•=wi>#1 if f' '" '" ing and'SI)'Oken , .. .. !"''''' 
support word processing for 

the past 47 yea�rs. 
And now ""e are ex
panding our scop� 
into total office· 
automation for the ; 

··-�•" 'T'' ·'"''"' ICUH.II"�- We think···· ·� - m'f""""' 
you'll be needing us!' 

' A_ , 

·us this coupon, 
Jemifer ·scott 

ralllf111--?.l!l4.;.�•"7,.£. for· 

-:·--·-+·----·-·--·--·-----.... 
· r Business Products, Inc. · 'I 

1700 Chantilly Dr. N.E. 
· I Atlanta, GA 30324 , ';e, J  

- Attn: Jennifer Scott ' oo l 
�------------------------ : 1  -� · �------------------------ � 1  =---------��--=���---- �1 BesiTime. to Call 

1 � I �----------------------�. � �  
�:------------=-----------"""'l"· •tf'l County I State Zip , . __ J ----·---------------� 

We11 change your minp about the future. 1 ••IEI(R Right here and now. .. .4fl 
Circle 242 on Inquiry card. 
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· System Notes 
.. 

Adding a Trace to North Star BASIC 
Steve Stern 

Genigraphics Corp. 
Building 1, Room 107 

Electronics Park 
POB 591 

Liverpool, NY 13088 

One drawback of North Star BASIC is that it lacks the 
trace feature found in many other BASICs. This feature is 
handy in debugging because it allows you to watch the 
flow of control through your program as it is executing. 

I added a trace to �y version of North Star BASIC 
(Release 5), and this System Note provides you with the 
programs involved.  

Without a listing of the BASIC interpreter, it would be 
difficult, if not impossible, to add new commands direct
ly. Fortunately, North Star provides the "hook" required 
to turn on and off the trace via the "Control-C" routine. 

ELT�u i ld ing Blocks 
for Microcomputer 

Systems, Dedicated . . 

S-100 · 

64K 
STATIC 

RAM 

Controllers· and 
Test Equipment 

ECT's 64K STATIC RAM is a low power fully static 64K x 
8 bit S-1 00 Bus Memory Board. 2716 EPROM's can be 
intermixed with the RAM's. · 
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This routine starts in hexadecimal memory location 2964 
and is entered after each line of the BASIC program is in
terpreted and executed. By replacing the firr• few bytes of 
the Control-C routine with a jump out to ser-supplied 
program, it is possible to gain control after each BASIC 
line is executed. 

Due to the fact that the trace routine needs to print out 
the current BASIC line number, all that remains is a way 
to retrieve that value. After some trial and error using a 
monitor program, I discovered that the line number's 
binary value was stored in the 2 bytes starting at location 
59C4. With this information, writing a user-callable 
assembly-language package that would print out the line 
number after each line was executed was straightforward. 
Listing 1 is the routine that accomplishes this. There are 
three entry points: one each for turning the trace feature 
on and off; �ne (not called by the user) for printing the 
trace. 

Listing 2 is a subroutine that the trace program calls to 
convert the internal binary representation of the line 
number to ASCII (American National St�ndard Code for 
Information Interchange) .  It was taken from the run-time 
utilities found in The BYTE Book of Pascal (Blaise Liffick, 
editor; Peterborough NH : BYTE Books, 19

.
79) .  Listing 3 

is a hexadecimal dump of the trace package when it's 
link-loaded at hexadecimal location 1000. To use the 
package, the BASIC program must call the assembly
la�guage routine at PLACiT to start the trace and at 
DEL TRC to delete the trace . For the example in listing 3 · 

the BASIC statements would look like this : 

100 Y = CALL(4096) \ REM TURN ON TRACE \ 
Y IS A DUMMY VARIABLE 

and 

200 Y = CALL(4110) \ REM TURN OFF TRACE 

Listing 4 is an example of a simple BASIC program us
ing the trace feature. It shows how the results of the ac
tual trace would appear. • 



Listing 1: Machine-language program that implements a trace function in North Star BASIC. By modifying the correct memory loca
tions, the user can force the BASIC interpreter to jump to this routine after executing each program line. 

M A :< :\ 0 
G O C O  

O O O G  

0 0 0 c 

G O O D  

o c o o  
0 0 0 3  

0 0 0 5  

0 0 0 6 

O O 'J 7  

0 0 0 (� 
0 0 s ':: 
o o o c 
o o n o 
O O O E 

O O C E  

0 0 1 1  

O D E  

0 0 1 4 

0 0 1 7 

O C 1 9 

O O L i 

O D i C 

O l! 1 E 

0 0 1 E 

0 0 2 :!.  

0 0 2 2  

0 0 2 3  
0 0 2 5  

O C 2 7  
0 0 2 r� 

0 O Z E: 
o c z c  

o o z ::-
0 0 3 2  

0 0 3 ··1 

0 0 3 7  
0 0 3 r; 

0 0 3 0 
0 C 4 C  
0 0 4 2  
0 0 4 5  

0 0 £: 7  

0 0 4 (_? 

C G .c: c  
0 0 4 ') 

0 0 ·1 E  
0 0 5  :� 
o a :: 2  

0 0 5 3  

0 0 5 4  

0 0 5 6  

0 0 5 7  

O C 5 0  
0 0 5 9  

M A l< F: O  
o o a n  
S Y M E: O L  .. 

A S S E M E: L E F( 

2 : Ul ·1: 2 9  
3 [ C 3  
7 7  

23 

:!.l ::. E D J  

7 3  
2 3  

7 2  
C9 

1 1 6 Lf 2 9  

2 1 1 A O D 

0 1 0 4 0 0  

Eo :::: o 

C 9  

D E: J 3  
E 6 0 2  

Z .� L> 1 �'3 9 

2 E: 

7 E  

F E �5C 
z a n:: 

3 2 5 J C C 

Z E: 

7 E 

3 2 ;:3 / 0  0 
2 1 5 9 0 0  
O i::: D 7  
C D '+ C O  C 
2 i) 5 7  0 0 
C D O O O C 

� i �5 9 G D  
OE O J  
c n .q :: o n  
D /:: 0 3  
E 6 0 2 
F 2 6 8 2 r;> 
4 6  

A F  

C D O D Z C  
O D  

4 1  

2 J  

1 0 F 6  

C 9  

0 0 
D C  
O D G t, 2 0 4 i  
5 4 2 0  

A S S  E!'E :: :... E ?\ 
E R i\ C �::: s 

T A E: L.E 

A M A . 2  

D D �:;p p, �� C 

D S P A S C  

; P I_ A C E  T H E  
F' L A G I T  

D E L T R C  

O FG G C 8 D E 

n� :: � n :n 

D m·� E 

P f-'\T L C D P  

E: Y T E 1  

E: Y T E 2  
M r r• � "'  

A M t-1 . 2  

L I !:: r<Y 

EX H : ;� 
n� ,�. P 

E N T F� Y· 

L X I  

M V I 

M o •,; 
I N X  

L X I  

M 0 \.1 
I N X  

M O V 
R E 'T 
E N T R Y  

L X I  

L X I  

L X I  

L D I R  

R ET 

IN 

MU 
E N T R Y  

L H L C  

D C X  

M O \i 
c c:• "" I �  
J l:a 
S T A  

D C X  

M D '.' 

S T A  

L X I  

M V I  

C (!j lt_ 

L. H L D  
C A U_ 

L X I  

M V I  

C A L L  
I N  

A N I  

J P  
M D V  

X F� A  

C r� L.l-
O C R  

M O l) 

I N X  

D J N Z  

R E T  

o r;. ..... 
D E: 

D B  

A r O C 3H ; O P - C O D E  F O R  J U M ?  
M ,  r; ; S T O R E  

H 

D ,  T F: C S T R i  

M r E  L S H  O F  J UM P A D D R E S S  

H 

M , D  M S H  O F  J U M P  A D D R E S S  

; T R A P  H A S  B E E N  P L A C E D  

; E N T ER H E R E  T O  D E L E T E  T R A C E  

D ,  0 2 9 6 .11 1--: 

H ,  O F: I G C O D E  A D D R  O F  C O P Y D F  O R I G I N A L  C 

3 

E N T E R  H t R E  TO P R I N T  T R A C E  

0 � 9 C � H  ; T H I S  I S  T H E  A D D R  W I T H E  LI N E  t 

H 

5 C H  ; C HE C K  F O R  S L A S H  ( \ )  
D O N E  ; I F  s o , D O N ' T  P R I N T  A N Y T H I N G  

E: Y T E 2  

H 

A , M  

B Y T E 1  

H d � S G  

C , 7  ; C I S  C H A R A C T E R  COJNT 
F' R T L O O P  ; T O  P R I N T  ' A T '  

B Y T E 1 ; D S P A S C  E X P � C T S  I N P U T  I N  H L  

D S P c� �) C  

H , M S G 
C r 3  

P RT L O C P  
3 
2 
2 9 Cl 8 H  
E: , M  ; P U T  T H E  C H A R A C T E R  I N  8 

A ; Z EFW O U T  A 

0 2 C O D H ; C H A R  O U T  

C ; D E C R E M � N T  C O U N T  

E: , c - ; T O  T E S T  

H ; J U S T  I N  C A S E  

P R T L O O P  

0 
0 

0 0 :-: y 0 A H , I A T  I 

Listing 1 continued on page 464 
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Listing 1 continued: 

E: Y T E :l.  0 0 57 0 1  E:Y T E 2  0 0 58 0 1  D E L T R C  O O O E 0 1  D O N E  O O "t5 0 1 
DSF' A S C  0 0 3 C  0 3 M S G  0 0 5 9 0 1  O D S F' A S C  0 0 0 0  8 3  O R I G CO D E 0 0 1 A 0 1  

F; LA C I T 0 0 0 0  0 1  F' RT L O O P  0 O 't C 0 1  1 r-� c s nn O G :I. E 0 1  

Listing 2 :  Subroutine called by the main program to convert BASIC line numbers, stored in binary form, into ASCII characters. 

M A � R O  A S � � M 3 � E R  A M A . 2  

O O C O  
G 0 J 0 

0 0 [) 0  
o a n c  
D 0 0 Q 
:i J C O  

O O G O  A F  

u 0 0 1  3 D  

0 0 [) 2 

0 0 0 3 A 4  
o o o .q F Z O F 0 3 

0 0 0 7 0 6 2 D 
0 0 0 9 C D O D 2 0  
o o e : c o z o o o 

; TA K E N  FROM " T hE 8 Y T E B O O K  OF F' A S C A � " P A � E S  2 0 7 - 2 1 0  

T H I S  I S  A S U 3 S E T  0 �  T H E  P A S C A L  R U N T I M E  R O U T IN E S W H I S H  
-

C U >l 'J E ?C; S E:I N A R Y  D A T A  TO A S C II , M ! 'J  c·r:::n-r;s T T  Q I I T . THE 
INPUT I S  A 1 6 - B I T  Q U A N TITY I N . T H E  H - L  R E G I S T E R  P AI R . 

; T H E  O J T P U T  IS T H E  A S C I I  R E P R E S E N T A T I O N  O N  T H E  C R T . 

D S P A S S  E N T R Y  T HI S I S  L O C AT I O N  1 8 70 

X R A  

D C R  

P U S :-1 

A N A  

J F' 

M V I 

C A L L  
C A L L. 

I N  T H E  R E F E R E N C E  L I S T I N G 
A 
A 

F' S W 
H 

Y 3  

B r I - I 

O LJ T P  

N E G H  

O O O F 0 1 0 A U O  Y 3  L X I 8 ? 1 C  
0 0 1 2 C D 6 D O O  
0 0 :!. 5 3 E 3 0  

0 0 1 7  8 3  

0 0 1 8 F5 

0 0 1 9 7C 
O O :!. A E: 5  

0 0 1 ::: C Z O ? O O  
0 0 1 E F l  

0 0 1 F 

0 0 2 0  

o c z :: 

0 0 2 4  

0 0 2 7  

0 0 2 8  

0 !: 2 8  

4 7  

C D O D Z O  
F l  

F 2 1 F O Q  

C9 

G 0 2 9  95  
0 O U i  6 F  

O O Z E: 9 C  

o o z e 9 5  

0 0 2 ::> 6 7  

O J Z E 0 6 9 0 
!l 0 3 0  E:5 

0 0 3 1 c o  

0 0 3 2  

0 0 3 5 

O C 3 5  

O C 3 5  

0 0 3 6 
0 0 3 7  

0 0 3 8 

0 0 3 9 

C 0 3 A  

0 0 3 E' 

O Q J D  
0 0 3 ::: 

O C 3 F  

C 3 3 F 3 U  

A F  
9 1  

i F  
9 9  
9 1  
4 7  

0 6 8 0 

B 1  

c o  

WR 

N E G H  
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C A L L . D I V 1 6  
M V I  A ? 3 0 H  
A D D  E 

P U S H P S W 
M O V A r H  
O F.: A L 
J NZ Y 3  
P O P  P S W  

M D V  B r A  
C A L L  O U T P  

P O ?  P S W  

J F' W R  
R E T  
E N T R Y  

X R r� A 
s u ::: L 
M D V  L r A  
8 8 8  H 
S U B  L 
M O V  H , A  

SUI B O H  

O R A  L 
RNZ 
J M P  O V F L  

E N T F� Y 

x n �, A 
s u ::: c 

M O V  C r A  
S t:• B  8 
S UB c 

M D V  B r A  
S U I  S O H  

O R r� c 

R N Z  

Listing 2 continued o n  page 468 



Play games . . .  develop new programming ski l ls 
organize your f inances . . .  earn extra income . 
even build your own microcomputer . . .  1460 

List $22.!15 
1468 

List $18.95 
1394 

List $15.95 

HAVE IT ALL FOR O N LY $2.95 
Select any 5 books, pay only $2.95 

( a  value up t o  $1 02.75) w h e n  you jo i n 
T h e  Com puter Book C lub® !  1 1 6 0  

List $13.95 
1398 

List $16.95 
1299 

List $16.95 

1391 

List $17.95 

1396 

List $13.95 

List $17.95 

337 

List $19.95 

1369 

List $21.95 

1 

List $17.95 

1 1 9 5  

List $13.95 

1 1 1 1  

List $ 1 5 . 9 5  

1 2 0 5  

List $ 1 6 . 9 5  

1293 

List $15.95 

1085 

List $14.95 

7 very good reasons to try 
The Computer Book Club® Blue Ridge Summit, PA 1 7214 

• Reduced Member Prices. Save 20% to 75 % on books sure 
to increase your computer know-how 
• Satisfaction JGuaranteed. All books returnable within 10  
days without obligation 
• Club News Bulletins. All ab,but current selections-mains, 
alternates, extras-plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
• "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But . . .  if you want an Alter
nate Selection-or no books at all-we'll follow the instruc
tions you give on the reply form provided with every News 
Bulletin 1 
• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
• Extra Bonuses. Take advantage of added-value promo
tions, plus special discounts on software, games, and more 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 

Circle 4 1 2  on inquiry card. 

1199 
List $18.95 

338 

List $14.95 

1406 

List $17.95 

641 
List $6.95 (paper) 

1045 

List $13.95 

1 1 8 3  

List $14.95 

1050 

List $12.95 

1108 

List $14.95 

1295 

List $16.95 

1276 

List $15.95 

1423 

List $17.95 

1506 

List $12.95 r----- - - - - - - - - - - - - - - ,  
I n Trttl [](JrllJ]lJftlr 13uu� []lurJ ® I I = Blue Ridge Summit, PA 1 7214 I 
I
I Please accept my membership in The Computer Book Club 

1
1 and send the 5 volumes circled below, billing me $2.95 plus 

I shipping and handling charges. If not satisfied, I may return I 
I the books within ten days without obligation and have my I membership cancelled. I agree to purchase 4 or more books I at reduced Club prices (plus shipping/handling) during the I 
1 next 12 months, and may resign any time thereafter. 1 
1 3 3 7  338  841 1 045 1o5o 1 085 1 1o8 1 
I 1 1 1 1  u 6o 1 1 69 1 1 83 1 1 9 5  1 1 99 12o5 1251  I 1 2 7 6  1293 1295 1 299 1 3 69 1391  1 394 
1 1 396 1 398 1406 1423 1468 1480 1 496 1506 1 
I Name Phone I 
I Address 

I 
I I 

City I I 
State Zip I I (Valtd for new members only Formgn and Canada add 2 0 %  Orders outstde U S. 

I or Canada must be prepaid with international money orders in U.S.  dollars). Thts I order subject to acceptance by The Computer Book Club. BY-383 ..1 
� - - - - - - - - - - - - - - - - - -
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They Do . 
Everything. 
With Less. For Less. 

Take your pick. With either one, you'll get two very 
important advantages. 

First, each is the best modem in its class. They do 
more, do it easier and do it in less space. The reason : 
our LSI technology is state-of-the-art. Our Smart-Cats 
run better and cooler-and will 
for years . 

Second, you can get your hands 
on either one of them right now. 
No waiting. Your local dealer has 
a shelf full. 

The price is something else, too. 
Suggested retail : 

INTRODUCING THE 
103 and 103/212 

SMART-CAT™ 
MODEMS. 

See your dealer today and get yours. H e  does have a 
bunch, but it's not unlimited. 

SMART-CAT MODEM FEATURES: 
• Built-in Dialer (Touch-Tone or Rotary) • Auto Answer 

• Direct Connect 
• Analog & Digital Loopback Test 
• Extensive Software Command Set 
• Busy Detect (Allows Modem To 

Be Programmed To Redial) 
• 103 Smart-Cat Modem : 

300 B aud, Full Duplex 
• 103 /212 Smart-Cat Modein : 

300 or 1200 Baud, Full Duplex 
The 103/212 Smart- Cat $595 . 

The 103 Smart-Cat $249. New Smart-Cat 103 and 103 /212 modems. 

INovationl · 
1 8664 Oxnard Street, Tarzana, CA 91 356 

(800) 423-5419 
I n  Cal iforn ia :  (21 3) 996-5060 

Circle 3 1 7  on Inqu iry card. 



Look at what· the best' modem 
has been reduced to. 

Our engineers have come up 
with some state-of-the-art LSI 
technology and a whole new 
modem . 

It's smaller. J- Cat is about 
1/ 5th the size of an ordinary 
modem. Easy to stick-on, tuck
in, put anywhere you want. 

It's better. J-Cat does the 
things you need for professional 
performance. No fussing to get 
it into the right' answer or 
originate mode; it does it auto
matically. LED's show you 
status; and audio "beeps" tell 
you when you reach a busy 
signal, detect a carrier, get a 
dial tone, etc. 

And you can hook it into 
any modular RJllC phone jack. 

• Direct Connect, FCC 
Part 68 Registered 

• Auto Answer 

• Auto Search (Originate or Answer 
Mode) 

• Disconnect/Test Key 

• Connect/Break Key 

• Self-Test 

• Audio Line Status Indicator 

It costs less. If you've 
shopped around, you know a 
modem with close to these fea
tures costs $250 or more. Our 
LSI technology has let us do 
the right thing with the p rice, 
too. Suggested retail-$149 . . 

Smaller is definitely better. 
See your dealer. He has 

them right now. 

UJ N u; -' <( :;) >-:;! 

• Dialtone/Busy Status at Serial 
I / 0  Connector · 

li Off Hook Control at Serial 
I/0 Connector 

• Compatible With EIA-RS232C or 
TTL Interfaces 

• Low Power 

• And it's from Novation, the world's 
leader in personal communications. 

1 8664 Oxnard Street, Tarzana,  CA 91 356 



Listing 2 continued: 

0 0 3 ?  2 1 :::4 0 0 L X I  H r S M 2  
0 0 4 2  C D 4 6 0 0  CALL P R I N T  
O C 4 � C 9  R E T  ; W A B  " JM F' PU S H " I N  O FG G  L I S T 
0 0 4 6  

0 0 4 6  P R INT 

0 0 4 6 O E O A  M V I  C ,  O A H 

M M( R O  A S S :: M ::: L E F� A M A . 2  

0 J ·1 8 F' N T  
0 0 4 8  4 6  M D V  B r M  
0 0 4 9  2 3  I N X  H 

0 0 •f.':) C D C D 2 :J  CALL O U T F' 

0 0 4 D  E: 9 C M P  c 
O O "' E  C Z "' B O O  JNZ F' NT 
0 0 5 1  C9 RET 
0 0 5 2  ; 
o o :: z  D V C �( E N T F< Y  
0 0 5 2 2 1 5 E O O  L X I  H , J M :!.  
0 0 5 5  C D 4 6 0 0  CALL F'RDlT 
0 0 5 8  2 1 0 0 3 0  L X I  H , Q  

0 0 5 E: 5 4  M D V  D , H  

0 0 5 C  5 J  M D V  E , L  

0 0 5 D C 9  R E T  

0 0 5 E  2 Q � lfLf 9 5 6  D M 1  D B  I D I V I D E  C H E C �( ' , o D H , O A H  

4 9 'J lf/.·1 5 2  0 

4 3 "'+8Lt 5 lf 3  

4 B O D O A  

0 0 6 D D I V 1 6  E N T R Y  
C 0 6 D 7 8  M O V  A , E:  
0 0 6 E  E: 1 OF� A c 
0 0 6 F c A ;:iz o o  J Z  D V C �( 
0 0 7 2  A F  X ri A A 

0 0 7 3  8 0  A D D  B 
0 0 7 4  F 5  P U S H  P S W  

0 0 7 5  F 4 �15 0 0  C P  N E G E: 

0 0 7 8 A F  X R A  A 

0 0 7 9  8 "'f A D D  !-1 
0 0 7 A  F 5  F' U SH F' SW 

0 0 7 E: F C 2 8 0 0  C M  N E G  I-I 
0 0 7 E  E E: X C H G  

0 0 7 F 2 1 0 0 0 0  L X I  H ,  0 

0 0 8 2  3 E 1 0  M V I  A , 1 Q H 

0 0 8 4  2 9  D Z  D A D  H 

0 0 8 5  E B  X C H G  

0 0 8 6 2 9  D A D  H 

0 0 8 7 E,.., ::· X C H G  

0 0 8 8  D 2 8 C O O J N C  0 3  

0 0 8 E' 2 3  I N X  H 

O C: B C E 5  0 3  P U S H  H 

o a e o  0 9  D A D  B 
O O B E  D 2 9 ::: o  o J N C  D 'f 
0 0 9 1  1 C  I N Fi E 
0 0 9 2  3 3  I N X  S P  
0 0 9 3  3 3  I N X  S ?  

() 0 9 4  3 D  DC F� A 
0 0 9 5  C 2 8 4 0 0  JNZ 02 

O C 9 8  C 3 ;:) 0  0 0 J M P  D lf ?1 

0 0 9 E: <:" ·I 0 4  P O P  H .... � 
0 0 9 C  3 D  D C R  A 

0 0 9 0  C 2 8 lf 0 0  JNZ D 2  

0 0 r:) 0 E ':: D .lf A  X C H G  

0 G c� :� C 1  P O P  E' . 

Listing 2 continued on page 4 70 
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I n  Less Than 3 M inutes 
Your I BM Model  50, 60, 65, 75, or 85 

E lectronic Typewriter 
can be an RS232C P R I NT E R  or T E RM I NAL 

CA L I F O R N I A  M I C R O  COM P U T E R  Models 5060 · and 
506 1 can be installed easily and require NO modifications 
'
to the typewriter. 

· 

For additional i nformation contact: 

CA L I FO R N IA M I C R O  COMPUT E R  
9323 Warbler Ave., Founta i n  Valley, CA. 
92708 (71 4) 847-41 41 

MICROSTAT® - Release 3.0 
M ICROSTAT® + baZic® = PERFORMANCE 

The best j ust got better! M I C ROSTAT has been the 
leader in  the statistics field for microcomputers si nce 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. J ust a few 
of the featu res incl ude: 

GREATER ACCURACY 
BCD with up to 14 d ig it precision; 

PROGRAM ENHANCEMENTS 
M issing data capabi l ities and many more; 

FASTER EXECUTION 
Calculat ion t ime g reatly reduced; 

DYNAMIC FILE ALLOCATION 
Data can b e  i nserted, added, or deleted; 

SPECIAL PRICE: 
For a l i mited t ime get M I CROSTAT plus baZic 
complete with program d isk and documen
tation for each for $395.00, save $50.00! 

The M I C ROSTAT - baZic version req u i res: a Z80 CPU,  
CP/M'" and 48K of  memory. Available formats: 8" SO 
disk or 5V." North Star on ly. Check with you r  dealer for 
other formats. Also avai lable for: M icrosoft's Basic-80'", 
North Star DOS and I B M. For more information, cal l 
or write: 

• ECOSOFT INC. 
P.O. Box 68602 

Indianapolis, IN 46268-0602 
(317) 255-6476 

MICROSTAT is a registered trademark of ECOSOFT, INC. 
baZic is a registered trademark of MICROMIKES. INC. 

CP/M is a registered trademark of DI GITAL RESEARCH 
Basic-SO is a registered trademark of MICROSOFT 

Circle 1 63 on Inquiry card. 

BYTE Books Carry Waite 
A New Primer Series 

Computer Animation Primer 
by Mitchell Waite and David Fox 

IllustJ·ated in full colm; this lively guide 
to the exciting world of computer
animated graphics is virtually "2-
books-in-1:' The first part covers the 
themy and products of high-resolu
tion computer gr·aphics, from frame 
b u ffer technology to shading al
gorithms; the second part shows you 
how to unlock the power of the Atari 
computer for true colm· animation. 
FeatUI·es include program listings in 
Atari BASIC and 6502 Assembly Lan
guage, a source catalog of ha1·dware 

JUST pUBLISHED! and softwa1·e for both Apple and Atari 
computers, and examples of today's 
best animation effo1·ts. 

Apple Backpack 
by Scot Kamins and Mitchell  Waite 
Concrete methods for developing 
"user-friendly" software are at your 
fingertips in this useful course in 
humanized programming. Wl'itten in 
readable and often witty style, and 
with complete details on everything 
from screen formatting to writing 
clear documentation. 

8086/8088 1 6-bit 
Microprocessor Primer 
by Christopher L. Morgan 
and Mitchell Waite 
You don't have to be a hardware 
engineer to follow the author's clea1; 
crisp descrip tions of the vastly more 
powerful new I n tel 8086/8088 16-bit 
microprocessors. Covers design, capa
bilities, potential, currently available 
softwa1·e, and new products based on 
the 8088, with emphasis on the IBM 
Personal Compute1� 

Word Processing Primer 
by Mitchell Waite and Julie Area 
Focusing primarily on inexpensive 
microcomputer-based text-editing 
products, this book gives you a thor
ough rundown on a powerful new 
way to electronically generate, cor
rect, and manage all kinds of typewrit
ten documents. Coverage includes 
controlling copy appearance, and se
lecting equipment and progmms. 

At your bookseller or computer store. Or r • mail coupon for 15 days' FREE examination!  - , 
Byte/McGraw-Hill 
P.O. Box 400 
Hig htstown, N .J. 08520 

�'J� •tnrj 
Please send me the book(s) checked for 15 days on 
approva l .  At the e n d  of that t ime I wil l  pay for the book(s) I 
keep, p lus  local tax, postage, a n d  handl ing,  a n d  return any 
u nwanted book(s) postpaid.  

021 742-4 0 Com puter Animation Primer $18.95 
033356-4 0 Apple Backpack $1 4.95 
0431 09-4 0 8086/8088 $16.95 
067761 -1  0 Word Processing Primer $14.95 

Name __________________________________ ___ 

Address/ Apt. _____________________________ _ 

City/State/ZiP----------------::....,----:=-=-=--==:-:--=--=-� - - - - - - - - - - - - - ���2����1 � 
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Listing 2 continued: 

0 0 (-', 2 F 1 
O O A 3  A 8  

Q J A •1  F C 2 8 Q O  

O O f-: 7  7 A  

0 U: B E:3 

J O rW C 8  

M � � R O  A S S E M B L E R  A M A . 2  

0 �l :� A 
0 O A E: 
O O A C  
O O A D  
o a t'l ::: 
u J r�1 F 
O C E: ()  
O O L:: :L 
o . : r;. z  

A F  

8 0  

:=- o  
A :=  
9 3  

9 {)  

9 3  
.::0 '7 · • .  

0 D :: 3 C: 9 
2 0 C D  
C G E: li 2 0 /.l F ::i (> ll �� 

:::; z !.! f:/! ::: 'w 

5 /' :J ::: :J r� 

M A K R C  A S S � � 8 LE R  A M A . 2  

0 0 J Q ::: �6.:DF6 
S Y � ;:: J L  T ,� E r_ E  
J 2  0 0 8 4  0 1  

D � V 1 6  D 0 6 J  o :  
� E G B  0 0 3 �  0 1  
? N �  0 0 � 8  O l  

Y 3  O O C F. 0 1  

D 3  

D ;'1 �. 
N ::: C l-: 
F' R I I'\ T  

P C P  
X FU) 
C M  

M O V  

O F< r� 

x r-� A  

�� D o  
R F' 
X F( A  
S U E: 
"j Q l,l 
S E::E: 

P S W  

E: 

N E G H  

A 

E: 

A 

E 

E v A  
D . 

E 

l) d t  

? 0 () I) �·: 

S U B  

M D V  

R E T  
E G U  
D 3  I 0 v E ::-\ ,::· � .. '] w I y �. 3 � :l 0 

0 0 8 C  0 1  0 4  

0 O �j E  0 1  D S ? r� S C  

0 0 �� 8  0 1  O U T F' 
0 0 't 6  0 1  S i•t 2 

0 0 9 B  0 1  

o c o n  0 1  
2 0 C D  0 0  

o o rYi o t  

D 4 A  

D V C �( 

O V F L  

WF\ 

O O A O  0 1  
0 0 5 2  0 1  

0 0 3 F  0 1  

0 0 1 F  0 1  

Listing 3:  Hexadecimal dump of the trace routine as it would appear after being link-loaded to memory location 1000. 

+ > D 1�1 1 0 0 0 ··- 1 1 1 D 
1 0 0 0 2 1  6 4  2 9  3 E  

1 0 1 0  2 9  2 1  1 A  1 0  

1 0 2 0  5 9  2 8  7 E  F E  

1 0 3 0  5 9  1 Q  0 [  0 7  

1 0 4 0  o - 0 3  C D  4 C  

1 0 5 0  2 0 O D  4 1  2 3  

1 0 6 0  3 D  F 5  A 4  F 2  

1 0 7 a o o  c �  c c  1 0  

1 0 8 0  O D  2 0  F l  F 2  

1 0 � 0  C O  C 3  9 E  1 0  

l O A D  1 1  CD A 5  1 0  

1 0 8 0  C 9  2 1  B D  1 0  

l O C O  5 6  4 9  4 4  4 5  

1 0 D O  1 0 A F  8 0  F 5  

1 0 E O  0 0  3 E  1 0  2 9  

1 0 F O  1C  3 3  3 3  3 D  

1 1 0 0  C 1  F l  A B  F C  

1 1 1 0  9 3  5 7  C 9  2 0  
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C 2  7 7  2 3  1 1  

0 1  0 4  0 0  E D  

5 C  28 1 E  3 2  

C D  'l C  1 0  2 A  

1 0  D E: 0 3  C: 6  

1 0  F 6 C 9  0 0 

6 E  i 0 0 6 Z D  

3 E  3 0  8 3  F 5  

7 1;:: 1 0  C <:  A F  

A F  9 1  4 F  9 8  

C 9  O E  O A  -1 6  

C D  A 5 1 0  2 1  

2 0  4 3  -'1 8  45 

F4 9't 1 0  AF 

E E: 2 9 E E: 0 2  

C 2  E 3  1 0  C3 

87 1 0  7A 83 

4F 56 4 5  5 2  

1 E  1 0  7 3  23 

EHl C 9  DB 0 3  

5 E  1 0  2 E: 7E 

57 1 0  C D  5 i-

0 2 F Z  6 8 2 9  

0 0  O D O A  2 0  

C D  O D  2 0 C D  

7 C  B 5  C2 6 E  

9 5  6 F  9 C  9 5  

9 1  '1 7 [) 6 8 0  

2 3 C D  O D 2 0  

0 0  0 0  5 4  5D 

4 :-l 4 B  O D  O A  

8 4  F 5  F C  87 

EB 1 0  23 E5 

FF 1 0  E l  3 D  

C tl A F  8 0  F O  

4 6  'f C  4F 5 7  

7 2  C 9  1 1. 6 4  

E 6  0 2 ZA Cil: 

3 2  57 1 0 �� 1 

1 0  2 1  5 9  1 0  

4 6  A i-. C D  (; D 

'1 1  5 4  2 n  A F  

8 7  1 0  0 1  O r� 

1 0  F l  't 7 C D  

6 7  0 6  8 0 E: 5 

E: l c o  2 1  1 3  

E: 9  C 2  A 7 1 0  

C 9  2 0  4 4  4 9  

7 8  B l C A  E: l 

1 0  E B  2 1  0 0  

0 9  0 2  F A  1 0  

C �� E 3  1 0  E t: 

AF 9 3  5 F  9 A  

0 [) 0 ?'; 

Listing 4 is on page 472 



v1rc1e 04 on InQUiry care. 

The Byte Shop® 
Franchise Opportunity. 

Computer retai l ing has survived the economic hard 
l ike no other in : with phenomenal growth 

and profit. 
J ust wait until the 

economy gets hot! 
That's why this is a 

good time to consider 
the Byte Shop® oppor
tunity. 

The11rowth inJustrv or the I980s. If you are motivated 
to make a commitment to success in the computer re
tai l ing industry, you owe it to yourself to evaluate the 
Byte Shop® Franchise prospectus. Cash required: 
$60,000. Franchise fee only $10 ,000. 
J ust cal l or write . R.JIIDCC::I"1::. 21 1 30 Cabot Boulevard ...,.,-..tSJuu®!J) ® 
Hayward , CA 94545 the affordable computer store. 
41 5/-783/8272 

• Z·BO microprocessor 
+ 64K of memory 

• 4 individually programmable 
channels 

Smart enough to: 
• print text and transmit and receive data 

without tying up your computer 
• link up to 4 terminals to your computer and 

significantly cut delay time for multiple users 
The Archives Intelligent Serial Interface Board 
from the makers of the dependable Archives 
Business Computer/Word Processor. For complete 
details and our technical bulletin write or call: 

ti\ 
archives incorporated 

404 West 35th Street • Davenport. !A 52806 
Telephone ( 3 1 9 ) 386-74 0 1  

Circle 474 on i nquiry card. 

FIELD PROVEN 
HARD DRIVES 

5 to 240 MEGABYTES ON LINE for the TRS·80* Mod II/XVI 

Winchester and Cartridge Disk Drives available for immediate delivery! ! 

5 MEGABYTE FOR Mod I, I I ,  and Ill 

CALL FOR PRICING 

14 + Megabyte (formatted) ARM Winchester Disk Drive CALL lor Pricing 
Includes ECC error detection and correction.  FAST. Service Contract Avail
able ($30/month/drive) . Mu ltiplexor availab le .  SHARE hard drive between 
lour Model l l ' s ! !  

20  Megabyte Cll Honeywell Bull Cartridge Drive $7995 
1 0  Megabytes fixed , 1 0  removable for the professional installation requiring 
Removable Media for BACKUP. 60 and 120 Megabyte add-on drives available .  
Up to 240 MEGABYTES! !  Four port multiplexor avai lable to SHARE hard drives. 

HARD/SOFT DISKS SYSTEM (HSDS) SOFTWARE 

Radio Shack 2 .0  Compatible Operating System for Hard Drive Operation . 
Run your 2.0 software on hard drives without conversion (except drive des
ignation). Compatible with most machine language programs that use the 
standard call ing sequence. Supports ARM, Cameo, Cynthia Bul l ,  Corvus, 
Data Peripherals, QCS , Radio Shack, and certain other hard drives. 

Access BOTH your floppy disk drives and hard drive files INTERCHANGEABLY! !  
Complete utilities include HZAP (Hard D isk SUPERZAP), Directory Catalog Sys- , 
tern, Parameterized FORMAT, HPURGE (Bulk Copy/Purge Util ity) and others. 

The Hard/Soft Disk System (HSDS) Software has almost two years FIELD 
experience. Version 5 .0  adds several enhancements including maintenance 
of system files on the hard drive, files as large as the disk, the abi l ity to seg
ment the disk as logical drives, and definable d i rectory size. Floppy backup 
(close to a Megabyte per minute) is provided for Winchester drives. 

HSDS lor Radio Shack $500 
HSDS lor Other Drives $400 

�RACET coMr..�J,��.-:-�.�1 
1 330 N. G lassel i , Suite M ,  Orange, CA 92667 (714) 997-4950 

CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS 
BUY WHERE YOU CAN GET SOFTWARE SUPPORT! !  

DEALER AND SYSTEM HOUSES - W E  HAVE DEALER PRICING ! !  

CIRCLE READER RESPONSE FOR FREE TRS AND NEC CATALOG .  
'TRS-80 is a trademark ol tandy corporation 

Circle 372 on inquiry card. BYTE March 1983 471 



The Mega Super Computer 

,,.. Comput•r with • Purch111e of • RAM Dllk 
* ZBOB Running at Smhz, * V�rsatil� CPM, * M.lth chip 95 1 1  or 

9 5 1 2  "MD, • 48 Plus Ports on Mega Expander BUS, * CTC, 
DMA, * 2 Paralhel Ports-with hand shaking, * St"rlal 
Ports-with or without hand shaking runs ISO to I 9K2 Baud. Runs 
most terminals, printers, and modems. 

* NOWJ CPM 3.0. 
* Hard 01� Interface hooks directly to Priam Drives. 
* Floppy Disk ConuoHer-Handles Single Density IBM compatible 

disks and Dual Density I or 2 sided supports. a·· or 5'/•'' in various 
comblnatlons-3 Drives equal over 4 Mega Bytes of Storage. 
WD2797. . 

* S12K Bytes of 64K D-rams with parity configurable as a HIGH 
SPEED ELECTRONIC DISK or 8 banks of MK for multi-user or 
countless other appliCations. 

* All lhls on • s�le-of·the-·out 4 layer urd-wlth accur.ate 
documrnto�tlon-10" x 15". 

• Priers: Barr Board with Oocumrmatlon . . . . 1399 
MK Base System A & T. • . . . . . . . . . . . . • . . . 5895 
512K Base System A & T. . . . • . . .  5 1 595 CPM 2.2 Systrm A & T  . . . . . • • . . . . • . • . .  5 1 25 
5 1 2K Basr Kit. . . . 5 1 299 

64K Basr Kit . . •  S699 
MPM . . . . • .  SJ2S 

• MEGA CO. :E 
2318 S Park Street Mad1son. Wl 53713 (608)255-7400 

Circle 263 on Inquiry card. 

DAIS Y WHEEL PRINTERS 
SMITH-CORONA TP-1 

$529 

• BROTHER HR-1 5(2 colors) 
• BROTHER HR-1 ( 1 6k) 
• DAISY WRITER 2000(48k) . .  

. . . . .  SAVE 
$749 
S999 

$ 1 295 
SAVE 
$1595 
$ 1 595 

$CALL 

• C-ITOH F-10(40 cps) 
• COMMODORE 64 Compuler 
• OSBORNE Computer . . 
• SANYO MBC-1000(incl sftwre) 
• KAY-PRO I I  
• ZORBA 
• Wordstar/Spellstar/Mailmerge 
• Franklin-Ace 

MICRO MART 

SAVE 
S349 
$899 

5375 Kearny Villa Ad # 1 1 5. San Diego CA 92123 

(619) 268-0169 

Circle 277 on Inquiry card. 

EPSON 
NEW REPLACEMENT 

RIBBON CARTRIDGES 
MX 70-80 $ 4.75 ea. 
MX 100 10.75 ea. 
Please add $. 75 ea. handling/shipping. 

LABELS 
$12.00/5000 

STOCK #10350-1-15/16"x 3W' x  1 wide. 
White-pressure sensitive-pin feed-

4 %" carrier, packed 5000 per box. 
Add $2.50 per box handlin�/shippin�. 

TERMS: Visa & M.C. (add 4%),  check or 

money order. C.O.D.'s. add $2.00, min. order 
$12.00. CA residents add 6% Sales Tax. fl!=w COMPUTER SUPPLY CO. 
25422 TRABUCO RD. SUITE #200 

EL TORO, CA. 92630 • (714) 768-0370 

Circle 381 on Inquiry card. 

Listing 4: Simple BASIC program and the results of running the trace routine. As each 
line of program code is interpreted, the trace routine displays the current line number. 

1 0 0  R E M  S A M P L E P R O G R A M  T O  I L L U S T R A T E  T R A C E  U S A G E  

1 1 0  F O R  I = 1  TO 3 

1 2 Q  X = R N D < - 1 > 

1 3 0  Y = C A L L < 4 0 9 6 ) \ R E M  T U R N  O N  T R A C E  

1 4 0  I F  X > . 5  T H E N  1 5 0  E L S E  1 6 0  

1 5 0  S 1 = S 1 + 1  \ G O T O 1 7 0  

1 6 0  8 2 =8 2 + 1 

1 7 0  Y = C A L L < 4 1 1 0 ) \ R E M  T U R N  O F F  T R A C E  

1 8 0  N E X T  I 

1 9 0  P R I N T  S 1 r S 2 

R E A D Y  

R U N  

A T  1 4  0 

A T  1 6 0  

A T  1 7 0  

A T  1 4 0  

A T  1 5 C  

A T  1 7 0  

A T  1 4  0 

A T  1 6 0  

A T  1 7  0 

1 2 

R E A D Y  
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A VINTAGE PAPERBACK 
The first com preh en- THE RANDOM HOUSE 
sive encyclopedia cov- DICTIONARY OF NEW 
ering all aspects of the INFORMATION TECH
new electro n i c  tech- N O LO G Y  o f f e r s  a 
nologies now radically wealth of explanations 
changing communica- of crucial  terms,  con
tions, education, and cepts,  m ethods,  a nd 
b u s i n e s s  p r a c t i c e s  media .  I l lustrated. 
throughout the world , 57.95. now at your bookstore 

VINTAGE BOOKS 
A division of Random House 

Circle 21 on Inquiry card. 

N EW TH I S  M O NTH!! 
EPSON 

FX SERIES PRINTERS 
FX-80 F/T 

$645 
Now In Stock!! 

IBM P.C. 
64K RAM 

2 320K Drives 
AMDEK 300, DOS 1. 1 

MONOCHROME ADAPTER 

$3249. 9 5  

COMPUTERS 
IBM P.C . . . . . . . . . . . . . . . . $4399.95 

320K RAM Memory, two 320K Dosk 
O"vcs. DOS 1 1, Color G1aphocs Card 
Ho·Rcs BMC Green Screen Mom tor. 
Parallel Card. RS-232 Se11al Card. 
Clock Calendar. Wmdstar & Vrsrcah: 

IBM P.C . . . . . . . . . . . . . . . . . $2699.95 

64K Ram Memory. two J20K Orsk 
Dflves and 011ve Controller 

PRINTERS 
Epson 

MX·80 . .  
MX·80Fil 
MX·IOO . .  

Okidata 
ML 80 
ML 82A . .  
ML 8JA . . .  
Ml-84 

. . . . . . . .  5 4 1 9  

. . .  5499 

. . . . . .  5645 

. . . . . . . . . . . . . 5350 

. .  $425 

. . . . . . . . . . . .  5699 

. . . . . . .  ' . .  $1 049 

STAR MICRONICS 

Gemmo 10 . . . . . . . . . . .  $389 

Gemo111 1 5 . .  . . . . . . . 5499 

Smoth·Corona T.P. I . . . • . . . . .  5599 

Seual or Parallel 

MODEL 1 2  
BOK -RAM, 2 Drive 

$3599 . 
RADIO SHACK 

1 2  Meg. HARD DISK 
$3 1 99 

New 
Low Prices! 
MODEL I l l  

TRS-80 f!!!!!� 4BK 799 1.,; 4BK. 2 Dr. 1 499 
DISK DRIVES 
TEAC · Complete with Power 
Supply & Cabinet 

40 Track S.ngle Sode 5229 

40 Track Dual Sode 5340 

80 Track Songle Sode 5340 

80 Track Dual Sode $399 

TAN DON · Complete with Power 
Supply & Cabinet 

40 Track Smgle Sode 5239 

40 Track Dual S•de $ 3 1 9  

80 Track Smgle Sode $31 9 

80 Track Dual Sode 5369 

TEAC · Bare 
40 Track Smgle Sode 5 1 8 9  

40 Track Dual S•de $289 

80 Track Smgle Sode $289 

80 Track Dual Snle 5349 

TAN DON · Sara 
40 Track Songle S•de 5199 

40 Track Dual Sode 5269 

80 Track S1ngle Sode 5269 

80 Track Dual S•de 5319 

��JI=back issues for sale----_;..... -

1 976 1 977 1 978 1 979 1 980 1 98 1  1 982 1 983 
Jan. 5 2 .00 5 2 . 75 5 3 . 2 5  5 3 .25  5 3 . 70 
Feb. 5 2 . 75 5 2 . 75 5 3 .25  5 3 . 2 5  5 3 :70 5 3 . 70 
March 5 2 . 7 5  5 2 . 75 5 3 .25  5 3 .25  5 3 . 70 5 3 . 70 
April 5 2 . 7 5  5 2 . 75 5 3 .25 5 3 . 2 5  5 3 .70 
May 5 2 .00 5 2 . 75 5 2 . 75 5 3 . 2 5  5 3 . 2 5  5 3 . 70 
June 5 2 .00 5 2 . 7 5  5 2 . 75 5 3 . 2 5  5 3 . 25 5 3 . 70 

Circle and send requests with payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please a l low 4 weeks for domestic del ivery 

and 8 weeks for foreign del ivery. 

name 

address 

city 

state zip 

1 976 1 97 7  1 978 1 979 1 980 1 98 1  1 982 1 983 
July 5 2 .00 5 2 .00 5 2 . 75 5 2 . 75 5 3 . 2 5  5 3 .25  5 3 .70 
Aug.  5 2 .00 5 2 .00 5 2 . 75 5 2 . 75 5 3 .25  5 3 . 2 5  5 3 . 70 
Sept. 5 2 . 7 5  5 2 . 75 5 2 . 7 5 5 3 .25  5 3 .25  5 3 . 70 
Oct. 5 2 . 7 5  5 2 . 75 5 3 . 2 5  5 3 . 2 5  
Nov. 5 2 .00 5 2 . 75 5 3 . 2 5  5 3 . 2 5  5 3 . 2 5  5 3 . 70 
Dec. 5 2 .00 5 2 . 7 5  5 2 . 75 5 3 . 2 5  5 3 .25  53 .25  5 3 . 70 

The above prices i nclude postage in the US. 
Please add S . 50 per copy for Canada and 

Mexico; and S 2 .00 per copy to foreign coun-

tries. 

D Check encl osed 

Payments from foreign countries must be 

made in US funds payable at a US ban k .  

0 VISA 

Card # 

Sig nature 

D Master Card 

Exp . 
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March 1 983 

March 

Contiiluing Engineering Edu
cation Courses, George Wash
ington University, Washing
ton, .DC. Among the courses 
being offered are "Managing 
Data Processing Systems in 
Multiproject Environments" 
and "Design of Digital Con
trol Systems."  Fees range from 
$685 to $855. Further detajls 
are available from Douglas 
Green, Continuing Engineer
ing Education, George Wash
ington University, Washing
ton, DC 20052, (800) 424-
9773; in the District of Colum
bia, (202) 676-8515. 

March 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
U.S. Among the courses being 
offered by the AMA (Ameri
can Management Associa
tions) are "Fundamentals of 
Data Processing for the Non
data Processing Executive," 
"Fundamentals of Data Pro
cessing for Administrative 
Assistants and Office Support 
Staff," and "Database · Con
cepts and Design."  For com
plete registration and course 
information, contact the 
AMA, 135 West 50th St., 
New York, NY 10020, (212) 
586-8100. 

March-May 

Courses in C Language and 
Uni.X;·"Various sites throughout 
the U.S.  Three 5-day courses 
are offered by Plum Hall lnc. 
The "C Programming Work
shop," a hands-on course, 
covers all aspects of the C lan
guage for individuals able to 
program in another language. 
The "Advanced C Topics 
Seminar" covers efficiency, 
portability, readability, de
bugging, packaging, and in
terfacing. An introductory 
course, the '1Jnix Workshop" 
focuses on software develop-
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Event Queue 
ment. Each course fee is 
$1000. For details, contact 
Joan Hall, Plum Hall Inc. ,  1 
Spruce Ave. ,  Cardiff, NJ 
08232, (609) 927-3770. 

March-June , 
Computer Showcase Expos, 
various sites throughout the 
U.S.  This popular show will 
be held in more than 10 cities 
between March and June. For 
a schedule, contact The Inter
face Group, 160 Speen St. ,  
POB 927, Framingham, MA 
01701, (800) 225-4620; in Mas
sachusetts, (617) 879-4502. 

March-June 

Data Processing Courses, the 
Hartford Graduate Center, 
Hartford, CT. Among the 
courses offered are "ANS 
COBOL Programming Work
shop 1" and "CICS!VS Com
mand Level Coding Work
shop. "  · Hartford Graduate 
C e n t e r  d a t a-process ing 
courses are available for on
site presentation. For more in
formation.  contact Don 
Florek, Hartford Graduate 
Center, 275 Windsor St., Hart
ford, CT 06120,  (203) 
549-3600, ext. 252, 253, or 254. 

March-June 

Intel Microcomputer Work
shops, various sites through
out the U.S.  Contact Intel 
Corp . ,  Mail Stop SV3-1, 3065 
Bowers Ave . ,  Santa Clara, 
CA 95051. 

March-June 

Intensive Seminars of Interest 
to Data Processing Profession
als, Boston metropolitan area. 
Among the two- to five-day 
seminars offered are "Project 
Management" and "Data 
Communications. "  Registra
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa
tion, Higgins House, Worces
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 

March-June 

Seminars in Simulation, Man
agement, Statistics, and Com
puter Science, various . sites 
throughout the U.S. "Simula
tion Modeling for Decision 
Making," "Database Design," 
and "Satellite Communica
tions Technology" are some of 
the topics to be presented. For 
details, contact the Institute 
for Professional Education, 
POB 756, Arlington, VA 
22216, (703) 527-8700. 

March-July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S.  
Course titles include "Compu
ter-Aided Design and Manu
facturing," "Computer Graph
ics," "Hands-On Pascal Work
shop," "Defining Software Re
quirements, Specifications, 
and Tests," and "Computer
ized Robots ."  Fees range from 
$695 to $845. For information, 
contact Ruth Dordick, Inte
grated Computer Systems, 
3304 Pico Blvd. ,  POB 5339, 
Santa Monica, CA 90405, or 
call (213) 450-2060. 

March-July 

Technical Courses from Zilog, 
Campbell, CA. A wide vari
ety of such courses as the 
"Z8000 Processor Family" and 
"C Programming" are offered. 
Fees range from $175 to $875. 
For a complete schedule, con
tact Zilog Inc. ,  Training and 
Education Department, 1315 
Dell Ave. ,  Campbell, CA 
95008, (408) 370-8092. 

March 11-17 
The Twenty-fourth Annual 
Management . Conference of 
the Electronic Representatives 
Association, Cancun, Mexico. 
Educational programs, special 
meetings, round-table discus
sions, and workshops will 
highlight this annual event. 
Contact the Electronic Repre
sentatives Association, 20 East 
Huron St.,  Chicago, IL 60611, 
(312) 649-1333. 

March 14-15 

The Seventh Annual Confer
ence of the Michigan Associa
tion for Computer Users in 
Leamiitg-MACUL '83, Hyatt 
Regency, Dearborn, MI. Ses
sions and speakers will high
light this conference. For more 
information, conta.ct Betty 
VandenBosch Shaw, Coordi
nator of Mathematics, Flint 
Community Schools, 923 East 
Kearsley, Flint, MI 48502, 
(313) 762-1007. 

March 14-17 

The Seventh Annual Federal 
Office Systems Expo-FOSE 
'83, Washington Convention 
Center, Washington, DC. Six
ty high-level sessions will 
cover the development of inte
grated office systems in both 
government and industry. 
More than 200 companies will 
display the latest in office sys
tems technology. For more in
formation, contact Mary Beth 
Gouled, National Trade Pro
ductions Inc. , 9418 Annapolis 
Rd., Lanham, MD 20706, 
(800) 638-8510; in Maryland, 
(301) 459-8383. 

March 14-18 

Computer Graphics Applica
tions for Management and 
Productivity-CAMP '83, In
ternational Congress Center, 
Berlin, West Germany. This 
conference features tutorials, 
technical papers, and exhibits 
that reflect the practical ap
plications and state of the art 
of computers and computer
graphics ( technology. Topics 
on the agenda include com
puter-aided design and manu
factur ing,  sa les-support  
graphics, and improving the 
use of engineering data. A 
hardware and software ex
hibition will be held. Full par
ticulars are available from the 
World Computer Graphics 
Association, Suite 250, 2033 
M St. NW, Washington, DC 
20036, (202) 775-9556. 
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1 2" B&W MONITOR a Contrast 
Power/Bright 
V·Hotd 
H·Hold 

VI DEO 1 00 by AMDEK 

FULL 
FACTORY 
WARRANTY 

$7995 

tor APPLE 

1 6K RAM CARD 
Language Transparent 

COEX FACTORY $6Q95 
WARRANTY 

51/4"Fioppy 

DISKETTES 
All Certified-1 00% Guaranteed 

BOX of 1 00 . . .  $ 149°0 
Above with 
Hub Rings . . . . . . . . . $1 69.00 

FLOPPY DISK DRIVE 
From Fourth Dimension Systems 
with • Track Zero M icro Switch 

• DOS 3.2.1 & DOS 3.3 
• CP/M and PASCAL 

DESIG N E D  

���L�?.�� · · · ·  $28795 
Control ler Card 
for a bove . . . . . . . . . . .  $99.00 

Circle 244 on Inquiry card. 

Star Micronics Gemini 1 0  9x9 ma
trix H i  Res. graphic, 1 00CPS, fric-
tion/lractor feed, parallel .$389 
Gthnini 15 15" cilrriagc. .$495 

F.pson MXSO F/T I l l  • . . . . .  Call 
Epson MX100 F/T Ill • • • . •  Call 
C. ltoh ProWriter 8510AP, 120 CPS, 
Graphics, Parallel . . . . . . .  S459 
Okidata M LSOP, 80 CPS . . . .  $339 
Okidata ML82A, 120 CPS . .  $399 
Okidata 84, 200 CPS, 132 col .5999 
Okidata 845 200 CPS, Seriai . S 1 099 
NEC 100 CPS, 

I I .  

Oynax GM-120, 12" green, 600 dot 
20 MHz. , . . . . . .  $200 $ 1 29 

Dynax AM-1 21 , 12" Amber, 600 
dot, 20 MHz . . .  , . $250 $149 

Taxan KG-12N, 12" green 800 dot, 
. . .  ' . . . . . . . .  $1"99 $145 

Taxan KA 12N, 1 2 "  amber, 800 dot 
. . . . . . . . . . . .  � $159 

NEC JC1203 AGB Color, 690 dou 
hi res. 16 colors . . .  "$895 $749 

Cable-NEC to IBM . . . . . . •  $ 1 9  
Princeton H X - 1 2 ,  1 2" R G B  Color, 

690 dot hi res, 16 color. Has 
identical IBM cabinet $'195 5599 

RGBvison I, 380 dot . .  $365 
RG Bvision 1 1 , 5 1 0 dot S549 
RGBvision 1 1 1,630 dot. S640 ::.'9:?:;:�;;�:::-::� ��Ul�T�ax�an to 1 eM or Apple . s1 9 

NEC's new letter-quality printer 
especially designed for the IBM PC. 
203 columns, auto proportional 
space, justification, bi-directional, 
350 words per min. Serial . $ 1 ,995 

The newest. IBM PC compatible. 
Installation instruction included. 

TM100·1A, SSDO 160K . . . .  $175 
TM1 00·2A, OSDD 320K . . . .  $259 

A. 64K system unit & keyboard, 
two 160K drives & controller. 

$2,355 
B. 64K system unit & keyboard, 

two 160K drives & controller, 
color/graphic card. $2,620 

C. 64K system unit & keyboard, 
two 160K drives & controller, 
IBM monochrome display & 
display/printer adapter. $2,995 

If you want 320K drives for the 
above systems . . . . . . .  add $230 

. •  $2£Q $179 

. .  $300 $229 

. .  $2'50 $189 
. . .  S300 $235 

. . . . .  $300 $229 . .  $300 $229 
. .  � $230 

. . . . . . . . . . . . .  $40 . . . .  S300 $275 
. . . .  $700 $650 

$3<;0 $320 
Macro Assembler DOS . $100 $90 
Pascal Compil er . . .  , . SSOO $275 
Async Communication 2.0. , . $60 
Dow Jones Reporter . . $1-90 $95 
Peachtree Acct. Payable $596 S555 
Peachtree Acct. Receivable . ,$555 
Peachtree Gen. Ledger . � $555 
Peachtree Inventory . . $59G $555 
Peach Pak 40 IGL, AP, AR) , .$395 
BPI Account Receivable .$1t2iii $395 
BPI General Ledger . . .  � $395 
BPI Inventory Control , � $395 
BPI Job Cost . . . . . . . '$550 $495 
BPI Payroll. . . . . . . .  ""Szt2ij $396 

To order, please send money order or cashier's check. Personal or company checks require 2·3 weeks to clear. Price\ reflect 3% cash discount. Visa/Mastercard accepted. Shipping, insurance & handling charges: 3% of total 
order value by UPS Surface, 5% by UPS Air or Parcel Post. California residents add sales tax. COD's requires 
20% deposits. Prices & availability subject to change without notice. Send for Monthly Specials and Catalog. 

� EASTERN ENTERPRI SES, I N C. � 
� 2937 S. VAIL AVE., LOS ANGE LES, CAL I F .  90040 

TOLL-FREE (800)392 70 8 1  Cahf., Alaska, Hawaoo TELEX 
Order Oosk " (213)725-3080 664477 

• Interface with Apple;· Centron ics 
RS-232, IEEE-488 

• 9x7 Dot M at rix, 80 C PS, w··· j Bi-D i rectional Printing i II !ulill -
• 2 K  Buffered M emory � _ .... ./ 
• 80, 96, 1 32 Columns, Graph ics --------- � 

and Block Printing ' 

• Selectable C har Pitch, L ine  

$ 2 9 9 9 5 Spacing and Feed 
COEX l nterface Card toAPPLE $49.95 

VI S I O N-SO© $2'A goo 
80x24 Video D isplay Card If 
Vista Computer Company's new Vision-80 board is a sophisticated 
yet easy to use video display card for the AppleN computer. 

PARALLEL INTERFACE PROTOTYPING CARDS EXTENDER CARDS 
EPSO N TO APPLE 

New From $4995 CAB LE 
for APFLE . . . .  $1 9.95 for APPLE . . .  $1 6.95 

for I .B .M . . . . . $ 1 9 .95 
COEX I NC L U D ED 

for I .B.M . . . . . .  $49.95 

" H ave You Kissed You r  Com puter Late ly'' 

Components Express, Inc. 
� ��r�� o�saTe����:6h:k:;r�Ji�C�r��M���i·�·�2�a�t5re:d!n� ;tJ6����;t�x2 [.J 
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And then 
there 

were none. 
The l ist of a l ready e xt i nct a n i ma l s  

g rows . . .  t h e  g reat a u k ,  t h e  Texas g ray 
wolf, the Bad l a n ds b ighorn,  the sea m i n k ,  
the passenger pi geon . . .  

What happens i f  c iv i l i zat ion 
cont i n ues to s l owly choke out w i l d l i fe 
s pecies by s pecies? 

Ma n ca n not l ive on a pla net unfit  for 
a n i ma l s .  

J o i n  a n  o rg a n i zation that's doing 
someth i ng a bout preservi n g  our  
endangered species.  Get i nvolved.  Write 

the Nationa l Wi l d l ife Federati o n ,  
•'111•��- Depa rtment 1 05 ,  1 4 1 2  1 6th 

Street, NW. Wa s h i n gton , 
DC 20036. 

It's n ot too l ate. 

PUT PRI CES I N  CHECK 
ZIP PACK 

RELOAD RIBBONS 
FOR 

NEC 8023A 
APPLE PRINTERS 

C. ITOH PROWRITER 
$7.99 

EA. 
$89.99 DOZ. 

MEMOREX 
D ISKETTES 

5'1• SINGLE SIDE - DUAL DENSITY 

CARTRIDGE RIBBONS FOR 

EPSON 
MX-80 . MX- 1 00 

$1 2.95 
· . . .  

• $1 39.86 

LA BEL 
SPEC IAL $2 99 

. tK 
(SK/MIN.) 10 PACK 1 ACROSS 3',,15116 CONTINUOUS LABELS 

COMPLETE LINE OF OTHER R I BBONS AVAILABLE, PLEASE CALL 

ALL ABOVE P R I CES I N C L U D E  S H I PP I N G  Check-Mate" 
51 D I A UTO D R .  �� ® P 0. BOX 1 03 

RAN DOLPH,  MA 02368 
TOLL FREE 800-343-7706 I N  MASS 6 1 7-963-7694 

WE ACCEPT MASTER CARD & VISA 
MASS. R ESI D ENTS ADD 5% SALES TAX 

PHONES OPEN 9AM-7PM EASTERN T I M E  
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March 15-16 

Selecting a Microcomputer for 
Scientific and Engineering Ap
plications, Colorado School 
of Mines, Golden, CO. This 
short course reviews hardware 
and software technology for 
potential buyers of microcom
puters in relation to specific 
scientific and engineering ap
plications. The fee is $195. 
Contact the Space Office, 
Colorado School of Mines, 
Golden, CO 80401, (303) 
273-3321. 

March 16-17 

Business-Expo, Albert Thom
as Convention and Exhibit 
Center, Houston, TX. This 
show features everything 
from computers, copiers, and 
telephone equipment to in
terior decorating, office de
sign, and financial consulting. 
More than 20 seminars on 
business technologies will be 
offered. Complete details are 
available from Business-Expo, 
702 East Northland Towers, 
15565 Northland Dr. ,  South
field,  M I  48075,  (313 )  
569-8280. 

March 17-19 

The New Jersey Business 
Computer Show, Holiday Inn 
(North), Exit 14, New Jersey 
Turnpike. This "strictly busi
ness" show will feature small 
business systems, word pro
cessors, software, and acces
sories. For further informa
tion, contact the Kengore 
Corp . ,  POB 13, Franklin 
Park, NJ 08823,  (201 ) 
297-2526. 

March 17-19 

The Third Annual Microcom
puters in Education Confer
ence, Arizona State Universi
ty, Tempe. The theme for this 
conference is "Forward to the 
3 Cs: Communicating, Calcu
lating, and Computing."  De
monstrations, workshops, 
and presentations will em
phasize the potential of com
puters to revolutionize the 
learning process. Topics to be 
explored include how com-

puters are changing the nature 
of: content in subject areas, 
teaching, and what it means 
to be well educated. Univer
sity credit will be available. 
Further information can be 
obtained from Marilyn Sue 
Ford, B-47 Payne Hall, Col
lege of Education, Arizona 
State University, Tempe, AZ 
85287, (602) 965-7363. 

March 18-20 

The Eighth West Coast Com
puter Faire, Civic Auditorium 
and Brooks Hall, San Fran
cisco, CA. Attendance this 
year is expected to reach 
40,000. More than 600 ex
hibitors and a wide assort
ment of seminars make this 
one of the largest annual com
puter shows. For more infor
mation, contact The Com
puter Faire, 333 Swett Rd.,  
Woodside, CA 94602, (415) 
851-7075. 

March 19 

The Sixth Annual P ACS 
Computer Games Festival, La 
Salle College Ballroom, 20th 
and Olney, Philadelphia, PA. 
This show is sponsored by the 
La Salle College Physics De
partment and P ACS (Phila
delphia Area Computer Soci
ety). The theme is "Com
puters in Daily Life." Contact 
Stephen A. Longo, Physics 
Department, La Salle College, 
Philadelphia, PA 19141, (215) 
951-1255. 

March 21-24 

Interface '83, Miami Beach 
Convention Center, Miami, 
FL. This conference will cover 
all aspects of data com
munications and information 
processing in technology, 
management, policy, and 
strategy. It is cosponsored by 
McGraw-Hill's Business Week 
and Data Communications 
magazines. For further details, 
contact The Interface Group, 
160 Speen St. , POB 927, 
Framingham, MA 01701, 
(800) 225-4620; in Massachu
setts, (617) 879-4502. 
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Biggest Cata log ! 
F inest Qua l ity! 
S i nce 1 94 1 , thousands of 
engineers, craftsmen & hobby
ists n ationwide have been 
coming d i rectly to t h e  Ed mund 
Scientific Catalog for q u ality 
products . .  .fu l ly g u a ranteed! 

FRE E  I S im ply f i l l  i n  below, mai l  today, a n d  your Ed mund 
Scientific Catalog wi l l  b e  o n  its way to you.  

0 Send FREE Catalog 

N a m e  ------------------------------------
Address ________________________________ ___ 

City ______ State ______ Zip. __ _ 

Edmund Scientific 
Dept. 8333 2 1 1 5  Edscorp B ldg. 
Barrington, N .J .  08007 

No. 3484 <>1 982 Edm und Sc ientific Co. 

Circle 459 on inquiry card. 

.' .,. gives 
S-100 .thf3 best, 
in netw:orks .. . ,: . .  
. with·TurboDQS* 
With CP/M®* compatible T�t�rboDOS and MuSYS net
work slave boards you can turn any Z80'-ba�ed, S-10Q 
system into a superior multi-pro¢essor, multi-wser 
network. ..,. •· . . , ·  
Turbo DOS i s  faster than CP/M® for systE!m fLmctions. 
TurboDOS supports larger files ( 1 34 MB) and disks 
(1 048 MB) and, unl ike CP/NET*, it's compatiole with 
nearly all 2.2 a13plications software. Many features which 
are optional, extra cost or n.ot available at all in CP�M® are 
standard withJ:urboDOS. A:dd}·a· MuSY.S f-JET/82* and 

· 

you've got a complete, hardware is01ated network slav 
including Z80A CPU, two ser.ial p0rts ana many other 
advanced features. For special applications an additjonal 
bank of 64K memory is avai lable. 
Expand your S·1 00 system ec;onomically, yyith MuS¥S 
now! Ask f0r all 'the facts ·onT':)':urboDOS anil our 
expanding l ine. of netwer.k. sla\\e ·boares. (Ger:t�r.OI!IS 

. quantity/dealer: discour:tts availa!ille.) 
'TurboDOS is  a trademark o f  Software 2000, Inc. CP/M and CP/NeT are tradernQ.rkS 
of Digital Research, Inc. NET/82 Is a tradematk of MuSYS Corp. 

••· -�n HS)� ••y SJ coRP. 
Specialists in Multi-user Microsystems 

Circle 300 on Inquiry card. 

1 752 s laJl!liey 
Irvine, €A, ·9271� 
(714) 662-7387 
TWX: 91 0"595-1 967 
CABLE: MUSYSIRIN 
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Event Clueue-------------------------------------------------------------

March 21-24 

Personal Microcomputer In
terfacing and Scientific Instru
mentation Automation, Vir
ginia Polytechnic Institute and 
State University, Blacksburg, 
VA. This is a hands-on work
shop where the participant de
signs and tests concepts with 
the actual hardware. The fee 
is $595. For more information, 
contact Dr. Linda Leffel, 
C.E.C.,  Virginia Tech, Blacks
burg, VA 24061,  ( 703)  
961-4848. 

March 21-25 

Auditing in the Contem
porary Computer Environ
ment, San Diego, CA. This 
course is designed for internal 
auditors and financial and 
data-processing professionals. 
It  provides a comprehensive 
audit approach for computer
based systems, including how 
to evaluate controls and how 
to design a program of tests 
using questionnaires, check
lists, software tools, and flow 
charts. For details, contact 
Marge Umlor, EDP Auditors 
Foundat ion,  373 S o u t h  
Schmale Rd., Carol Stream, 
IL 60187. 

March 22-24 

Cincinnati Business Show, Ex
hibition-Convention Center, 
Cincinnati, OH. A wide range 
of products and services will 

. be displayed, including com-
"� puters, satellite equipment, 

electronic mail systems, and 
telecommunications equip
ment. For more information, 
contact Ray G .  Nemo, Cin
cinnati Business Show, 10608 
Millington Court, Cincinnati, 
OH 45242, (513) 791-6300. 

March 24-25 

Computers in Construction, 
Orlando, FL. This seminar is 
designed to assist construction 
contractors and construction 
management firms in acquir
ing computer systems. The 
registration fee is $395. For 
further information, contact 
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CIP Information Services Inc. ,  
1105-F Spring St . ,  Silver 
Spring, MD 20910, (301) 
589-7933. 

March 24-25 

The Western Educational 
Computing Workshops, Hay
ward, CA. These workshops, 
sponsored by the California 
Educational Computing Con
sortium, provide demon
strations and hands-on ex
perience with new computer 
applications, software, and 
hardware . Contact Jerry 
Rose, Computer Center, Cali
fornia State University, 25800 
Hillary St., Hayward, CA 
94542. 

March 24-25 

Workshop on Performance 
and Evaluation of Local Area 
Networks, Worcester, MA. 
This workshop will seek to in
crease interaction and com
munications between active 
researchers and systems devel
opers on the performance and 
evaluation of local-area net
works. Contact T. C. Ting, 
Computer Science Depart
ment, Worcester Polytechnic 
Institute, Worcester, MA 
016p9, (617) 793-5670. 

March 25 

Communication Aids and 
Computers: A Voice for the 
Non-Vocal, Stokes . Audito
rium, Children's Hospital, 
Philadelphia, PA. This con
ference will present recent ad
vances in technology, meth
odology, and research as they 
relate to computers and 
speech technology. Sessions 
will include lectures, video
tapes, and equipment demon
strations. The registration fee 
is $75 . This conference is 
sponsored by the Children's 
Seashore House and the Divi
sion of Child Development 
and Rehabilitation of the 
C h i l d re n ' s  H o s p i t a l  of 
Philadelphia. For further in
formation, contact Joan 
Bruno, Chief Speech Patholo
gist, Children's Seashore 
House, 4100 Atlantic Ave. ,  

Atlantic City, NJ 08404, (609) 
345-5191, ext. 205. 

March 27 

The 1983 Greater Baltimore 
Hamboree and Computerfest, 
Maryland State Fairgrounds 
Exhibition Complex, Timo
nium. Personal computers, 
business systems, software, 
and a flea market highlight 
this electronics show. Guest 
speakers will address a variety 
of topics. Admission is $3. 
Contact the Greater Baltimore 
Hamboree and Computerfest, 
POB 95, Timonium, MD 
21093, (301) 561-1282 . 

March 27-30 

The 1983 National Conference 
on Higher Education, Wash
ington Hilton Hotel, Wash
ington, DC. This conference is 
sponsored by the American 
Association for Higher Educa
tion (AAHE) .  It features tu
torials, workshops, program 
sessions, and formal ad
dresses. The theme is "Col
leges Enter the Information 
Society." For full details, con
tact the AAHE, Suite 600, 
One Dupont Circle, Washing
t o n ,  D C  2 0 0 3 6 ,  ( 2 0 2 )  
293-6440. 

March 28-30 

The Third Florida Instruc
tional C omputing C on
ference, Curtis Hixon Con
vention Center and the Hyatt 
Regency Hotel, Tampa, FL. 
More than 100 exhibitors will 
demonstrate educat ional 
hardware and software. Con
ference sessions will be geared 
toward administrative per
sonnel and teachers. Fourteen 
workshops will be conducted 
on such topics as beginning 
computer literacy , Logo , 
courseware evaluation, and the 
administrative uses of com
puters. For details, contact 
Dianne Cothran, Florida De
partment of Education, Edu
cational Technology Section, 
Knott Building, Tallahassee, 
FL 32301, (904) 488-0980. 

March 28-31 

National Design Engineering 
Show and Conference, Mc
Cormick Place, Chicago, IL. 
The conference is sponsored 
by the American Society of 
Mechanical Engineers' design 
engineering division. It will 
run concurrently with the Na
tional Plant Engineering and 
Maintenance Show and Con
ference. Details are available 
from Clapp & Poliak Inc., 708 
Third Ave. ,  New York, NY 
10017, (212) 661-8410. 

BYTE's Bits 
Lobby Letters 

on Compuserve 

Lobby Letters of America, 
now on-line with Compu
serve, lets anyone send a com
pliment, complaint, or com
ment to a national or interna
tional official, agency, or 
organization on any well
known issue. 

Here's how it works: you 
supply Lobby Letters with the 
name of a person, organiza
tion, or product, a brief ex
planation of your comments, 

and specify whether your let
ter is satirical or serious. 
Lobby Letters then composes 
a professional-looking letter 
based on this information, 
supplies the correct address, 
and sends you the finished 
product to sign and mail. 

Each letter costs $3.50 and 
is billed to your Compuserve 
account. Further details are 
available from Compuserve, 
5000 Arlington Centre Blvd. ,  
Columbus, OH 43220, (614) 
457-8600 . •  



; . . . - . 

STA RT Y O U R  O W N  
C O M PUTE R C O .  

HOW TO START YOUR OWN SYSTEMS HOUSE $36. 
7th edition. November 1 981 
Written by the founder of a successful systems house. this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems 
company. Contracts, proposals, agreements and a complete business plan are 
included in full, and may be used immediately. Proven, field-tested solutions to 
the many problems facing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson. 4th revised edition, December 1 981 
The rewards of the consultant can be high: freedom, more satisfying work and 
doubled or tripled income. This manual provides comprehensive background 
information and step-by-step directions for those interested to explore this 
lucrative field. 

HOW TO START YOUR OWN COMPUTER STORE $145. 
1st printing. April 1983 
Computer store strategies. Optimum product mix. Brands to avoid. Working with 
distributors. Software selection. When to consider franchises. Where to find good 
personnel. Selecting the right location. The start-up plan. The seven best promo
tion strategies. Financial plan. Three low budget approaches. 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $48. 
by Leslie Nelson, 2nd edition, November 1 962 
Turn a small investment into a steady, money making business that adds $10,000, 
$50,000 or $1 00,000 to your income. Detailed start-up, marketing and operations 
plans are included. 

HOW TO SELL YOUR MICRO SOFTWARE $19.95 
By B.J. Korites, Ph.D, May 1982 
The best practical guide for those with software to sell. Detailed discussion of the 
eight best marketing strategies. How to sell through distributors, brokers, 
computer manufacturers. Advertising techniques. Pricing. Software security. 

Send check, money order, VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1 .00 per book for UPS shipping 
(USA only). NJ residents add 6% sales tax. For laster shipment on credit card 
orders call (201) 763-6940. 

ESSEX PUBLISHING CO. Dept. 2 
265 Bloomlield Avenue • Caldwell, N.J. 07006 

Huntington's 
Disease . . .  

The Genetic 
Time Bomb! 

NATIONAL II HUNTINGTON'S DISEASE ASSOCIATION 
Suite 501. 1441 Broadway. New York. N.Y. 10018 
212·966-4320 

THIS SPACE CONTRIBUTED BY THE PUBLISHER 

79·11 

two printer boards 
WIZARD-IPI for Apple II� 
Smart Printing at a Smart Price 
For $8 7. 50 (Suggested Retail) you get the Wizard 
Intelligent Printer Interface for parallel printers (com
plete with cable). It offers not only text printing, but enhanced text formatting such as: line length. left 
and right margin, page length, software control of 
automatic line feeds and perforation skips. 

Graphics too-hi-res screen dump, alternate hi-res 
screen dump, 90 degree rotation, inverse video, 
double-size picture, left margin alignment. . .  
all done with single-key commands. 

WIZARD-EBI 
Up to 64K of Buffering in 
your Epson MX Series Printer 
The Wizard Epson Buffered Interface mounts com
pletely inside any MX Series printer. It provides up to 64K characters of buffering in steps of 8, 16, 32 or 64K, and offioads the time-consuming printing task 
from the computer to the buffer. 

Use your computer for the next task while the printer 
prints the previous one. The Wizard-EEl, with its 
on-board 5 volt 
regulator, will 
never overload 
the Epson 5 volt 
supply as 
others do . 

Suggest�d Retail (with sKr '"-.... ,.,,,""""" 
$139.00 

Circle 453 on Inqu iry card. 

3188 Pullman Street 
Costa Mesa, CA 92626 

"Registered tmdt:mark 
Apple Computcrs. Inc. 
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Circle 68 on i nqu iry card. 

Epson, OK I ,  I D S, N E C, D iablo, Qume 

ACO U STIC E NC LOSU RES 
• Reduces N oise U p  to 90% 
• H eavy Duty Acryl ic Cover 

• Bottom Feed Capabil ity 
• Woodgrain F in ish  

Micro Printercenter'" 

Dealer & Ordering I nfo 
800-343-43 1 1  

Master Charge and V1sa Accepted 

Shipping & Handling Charges Add1110nal 

CAB-TEK, Inc. 
Riverside S t .  Nash ua, N H  03062 

CIVI L I Z I N G  CO MPUTERS 

MPC I $99 (MX 80) MPC I I  5 1 2 9  i0K1821 
MPC I l l  $ 1 79 (83A, MX100) MCP IV $ 1 99 (Daisy Prinler) 

Power Conlrol & Venlilalion SBO 
Paper Rack S30 Bottom Feed Brackets 530 

MPC I S H OWN 

I T S U  1 0  & 2 0  �·;B HAR D & OR F LOPF'Y DISI< 

· SYST Ei··iS AT O �E LO\V FR I CE • •  NO V O LUi'-'lE 
E EME �ITS READY T O  RUN W /G OD 6 0UT D I SK I 

I I . CO'"i PL ET E  SYST EI'!;S - .- A LS O  AVAI LABLE 
UTH OR IZED S PE LLBINDER (tm ) DISTRIBUT OR 
MJ USERS U FCfi ADE Y OUR G ODB OUT S YST E�'! 
0 M B  F u j i t s u  �D w /  Cab . & P . S . $2950 

t· ! i  t s ub i s h i  &. 20 MB HD Ca b . PS 3500 
' M i t s ub i sh i , 2 0  MB, & 10 S lot M[ 3 9 95 

PU Z , 64K Sys , 2 0M 3 , 8 " , 1 0  s lt C R'1 m 6 095 
/8 8 , 641< Sys , 2 0�1 B , 8" , 1 0  s lt C FM  61 95 

P:· 1 8 -1 6 ( tr.� ) 85 / 88 , 2 5 6 f< , 2 0M B , 8 " , 1 0S 8995 
/ 88 , 6 41< Sys , ( 2 ) 8" f lo p py , l 0s lt , C H� 2 9 95 

1 OfviHz 80 86 , 1 2  81< , { 2 )  8" , 1 OS , C  Ff·l 3 7 95 
BfV: Hz 86 , 1 2 8K DRAM , ( 2  ) 8" , l OS 3 3 2 5  

CX''lAS 5 use r  f'1 Fl'i 86 , 32 M B ,  8 "  , 5 1 2 K  l OS 7995 
E LET D< Sys tema s t er (2 ) 8" DSDD l OS 2 Lf95 

lev i d e o  925 $6 89 T e le v i doe 950 875 
isk 1 11 I C R'i 80 445 GB 6 8000 or 86 Lf89 

1 2 8K RAH 67 8 7 5  LDP 25 6 1< Dr-lAH 7 96 
l t e k  Sys tema ster 6 7 1  T e le t e k  H D CTC 5 96 

R·i , H PM are tm of Dioi t a l  R e s e �r ch o f  CA 
l lb i nder i s  tm o f -' Le x i s o f t  . :Jox .· 95 1 

We s t m i nster , CA 92 6 83 (' l�� ),. 895 - 1 746 

480 March 1983 © BYTE Publications Inc 
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Circle 395 on Inquiry card. 

Event Queue!-----------

April 1 983 

Apri/ 3-17 

The First London Computer 
Festival, Central Hall; West
minster, and City University, 
London, England. Seminars, 
conferences, exhibit ions,  
workshops, and competitions 
will be featured. For informa
tion, contact the Secretary to 
the Consortium, GLC Cen
tral Computer Service, Room 
431, County Hall, London 
SE1,  England; tel : (01)  
633-3348. 

April 5-8 

Computers/Graphics in the 
Building Process, Convention 
Center, Washington, DC. 
The focus of this internation
al event will be on the needs 
of private sector and federal 
users for computer/graphics 
applications in architecture, 
engineering, design, plan
ning, and management of the 
building process. This event 
is cosponsored by the Na
tional Academy of Sciences' 
Advisory Board on the Built 
Environment (ABBE) and the 
World Computer Graphics 
Association (WCGA) . For 
details, contact the WCGA, 
Suite 399, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9956. 

April 5-8 

The Second Annual Conven
tion and Exposition of the 
Electronic Funds Transfer As
sociation-EFT Expo, Riviera 
Hotel, Las Vegas, NV. Gen
eral and concurrent sessions 
will focus on electronic pay
ment systems and services. 
Topics to be covered include 
automated teller machines, 
home information and finan
cial services, legal issues, and 
technical standards. Further 
information is available from 
the EFf Association, Suite 
800, 1029 Vermont Ave. 
NW, Washington, DC 20005, 
(202) 783-3555.  

April l0-13 

APL83, Sheraton Washing
ton Hotel, Washington, DC. 
This conference and exhibi
tion includes hands-on dis
plays and presentations of 
technical papers. For details, 
contact D & S Whyte Associ
ates, Conference and Exhibits 
Manager, Suite 200, 117 King 
St . ,  Alexandria, VA 22314, 
(703) 548-2802. 

April 11-13 

IBM-MVS Training Semi
nars, Chicago, IL. Two semi
nars are offered: "MVS Inter
nals Overview for Data Pro
cessing and Operations Man
agement" and "MVS Inter
nals for Systems Program
mers ."  These courses run for 
1l!z and 2% days, respective
ly. For complete information, 
contact ACTS Corp. ,  11910 
Gate Way, Austin, TX 78759, 
(512) 258-7869. 

April 11-15 

Intergraphics '83, Takanawa 
Prince Convention Center, 
Tokyo, Japan. This confer
ence and exhibition will cover 
a wide range of computer
graphics topics, including 
business and management 
graphics, virtual machine 
languages, and chemical and 
biochemical applications of 
computer graphics. Contact 
the World Computer Graph
ics Association, Suite 250, 
2033 M St. NW, Washington, 
DC 20036, (202) 775-9556. 

April 13-20 

Hanover Fair '83-Cebit '83, 
Hanover, West Germany. The 
Hanover Fair is one of the 
world's largest industrial trade 
fairs. Attention will be paid to 
office equipment and data
processing technology. More 
than 1200 exhibitors from 30 
countries will display their 
products to a crowd of more 
than 200,000. Full information 
is available from the Hanover 
Fairs Information Center, 
Salem Industrial Park, POB 
338, Whitehouse, NJ 08888, 



(BOO) 526-5978; in New Jersey, 
(201) 534-9044. 

April 14-17 

The Second Annual New 
York Computer Show and 
Software Exhibition, Nassau 
Coliseum, Uniondale; NY. 
This show features printers, 
software, hard disks, mo
derns, memory cards, car
tridges, publications, support 
services, and other peripherals 
and accessories. Admission is 
$5 for adults and $3 for child
ren. Contact Northeast Expo
sitions, 822 Boylston St . ,  
Chestnut Hill, MA 02167, 
(617) 739-2000. 

Apri/ 15-16 

The Thirteenth Annual Vir" 
ginia Computer Users Confer
ence-VCUC, Marriott Hotel, 
Blacksburg, VA. This confer
ence is organized and run by 
the Virginia Tech Student 
Chapter of the Association for 
Computing Machinery in co-

operation with the Virginia 
Polytechnic Computer Sci
ence Department. Topics of 
interest include Ada, human 
factors, and computer graph
ics. For more information, 
contact Luann·e Melown or 
Paula Brimer, Virginia Poly
technic Institute and State 
University, 562 McBryde 
Hall, Blacksburg, VA 24061, 
(703) 961-6931 . 

April 15-17 

The Use of Computers in Psy
chology, Hilton, Wilmington, 
NC. With a focus on micro
computers, the five planned 
symposia will explore such 
issues as statistical and thera
peutic applications and the use 
and misuse of microcompu
ters in psychological assess
ment. For complete details, 
write to Steven R. Edelman, 
Association of Eastern North 
Carolina Psychologists, 105 
Lou Dr. , Goldsboro, NC 
27530. 

BDOS ERROR 
ON B:BAD SECTOR 

(-=IF A 0 *  ?# :-� - � o�0 o  
L C9=tt: <D -� ! t 

Before disk errors ruin your wor k  aga i n  order B A D L I M .  · 

• B A D  L I M  assures the rel i a b i l ity of your CP/M 
computer. 

• You can use your disks 1 0  t i mes l o n ger without 
losing your data AND your t i me. 

• BAD L I M  checks thoroughly your disk mark i n g  a l l  

the b l oc ks which have defective sectors. The 
operat ing system wi l l  know that those sectors 
shou l d  be s k i pped. 

• BAD L l  M is  the o n l y  program that gives protection 
for soft and hard errors. 

• The first t i me B A D L I M wi l l  l i st which f i l es i n  your 
disk are on bad sectors, so you can ta ke act ion to 
correct it .  

• But thereafter the bad areas i n  your disk wi l l  be 
automatica l l y  by-passed. 

• For CP/M 1 . 4 s i ngle density and for CP/M 2.xx of 
any format and density. It is a must for W i nchester 
as t he media cannot be replaced. 

BAD L I M  cost o n l y  $ 7 3. Whatever t he reason you have 

to use a compu te r  you need BAD L I M .  Con tact y o u r  

dea ler  o r  ca l l  us toda y :  

B LAT R & D  Corp., 801 6 1 88th. S t  SW, Edmonds 
WA 98020. Phone: [ 206] 7 7 1 - 1 408 BADUM D E A L E R  I N Q U I R I ES I N V I T E D .  

Circle 5 8  on inqu iry card. 

April 1fr17 

The Eighth Annual Trenton 
Computer Festival, Trenton 
State College, NJ. This festival 
includes short courses, user 
group meetings, demonstra
tions, commercial exhibits, 
and a flea market. Admission 
for the two days is $5. Con
tact Dr. Allen Katz, Trenton 
State College, Hillwood Lakes 
CN 550, Trenton, NJ 08625, 
(609) 771-2487. 

April 18-21 

The Thirteenth International 
Symposium on Industrial Ro
bots and The Robots 7 Con
ference and Exposition, Con
rad Hilton Hotel and McCor
mick Place, Chicago, IL. The 
theme for  t h i s  e v e n t ,  
"Robotics : The Emerging 
Challenge," will be investi
gated through more than a 
dozen conference sessions, 
four special forums, and three 
basic sessions. More than 150 

companies will exhibit in
dustrial robots and compo
nents. This event is cospon
sored by Robotics Interna
tional of the Society of 
Manufacturing Engineers and 
the Robot Institute of America 
(RIA). Full details are avail
able from Ms. Pat Van Doren, 
C onference C oordinator, 
SME Technical Activities, 
One SME Dr., POB 930, 
Dearborn, MI 48128, (313) 
271-1500, ext. 369. 

April 1 9-21 

Electro/83-High-Technology 
Electronics Exhibition and 
Convention, Coliseum and 
Sheraton Centre, New York, 
NY. This show runs concur
rently with the Mini/Micro
Northeast exposition. For in
formation, contact Electronic 
Conventions Inc . ,  999 North 
Sepulveda Blvd . ,  El Segundo, 
CA 90245, (800) 421-6816; in 
California, (800) 262-4208 or 
(213) 772-2965. 

16147 Valerio St.. Van Nuys, CA 91406-2974 • (213) 988·6644 • Telex 65·1397 

DEALER INQUIRIES INVITED 800-322-6666 
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Circle 107 on Inquiry card
: 

From Computer Plus to YOU . . .  

PLUS aner PLUS aner PLUS 

1!!!!!1 
Okldala ao $320 

Okldoto 82A S399 
Oktdalo 92 SSiO 

COMPUTERS 
Modei 1264K 1 Drive 
Model 1 2  64K 2 Or1ve 
Modei iii 4K LEV I 
MODEl ll i16K 

52699 
3375 

599 
699 

R S. Acous!lc Coupler AC-3 134 DISK DRIVES 
R.S. Modem I O.C 130 ItS. Modei iii 1ST·Drlve 

Its. Modem II D.C 210 Tendon 40 Track Ml 

Signalman Modem 89 Color Computer Dflve 1 

PRINTERS Cotor Computer Qflve 0 

650 
289 m 
470 

MODELII 1 48K 764 Darsy Wheel II 1715 Prrmary Hard Orsk Mil  3099 

Modei iii48K DWP-410 1335 Prrmory Hard Orsk Mill 1999 

2 D•sk & RS232c 1549 Smrlh Corona IPI Darsy Wheel 575 ETC. 
Colo1 Com puler 161< 2J5 EpsonMXBO 499 CCR-81 recorder " 
Colot Computer 161< EpsonMXBOFT 549 C. C Joyst•cks " 

wlexlended bOSIC 305 Epson MX100 735 16K RAM N.E.C. 200 N 5. ch1ps 25 

JColor CompuTe/ 321<-641< CGP.n5 199 b4K Rom Chips 75 

w!exlended bosrc 420 DMP·IOO 315 Color Computer Fie• 0.0.5 99 

PockeT Computer 2 230 DMP·200 599 32K M1crobut1er tnllne 229 

Modei 1 6 1 D R  12BK 4199 DMP·400 1029 

Model 16 2DR 12BK 4799 DMP·SOO 1569 Brand Nome Sottware • 
Dl·1 Dolo Termrnal 599 QkldaloBO 320 Send tor hstmg 

PT·210 Portable Jermmal 779 Okrdala B2A 399 R S Sottwore 1 0"/o aU list 

655 ICoror Comput.,r().oi( "•Qu"�' 
999 

MODEMS OkrdaTo8JA 

Lynx Drtecl ConnecT MIIMIII 2J5 Okrdoro B4 Parallel 

Hayes Smarr Modem II 235 OkrdoTo92 

Haves Smart Modem 1200 565 QkrdoTo93 

Novolron Smollcor 1200 459 P C PloMer P11nTer 

Since 1973 -
We have the lowest possible 
Fulfy Warranteed Prices AND 
a full complement of Radio Shack 
Software. 

Prices subject to change wiThout nollce. 
Not responsible lor typog1ophlcal errors. 
TI!S.&O Ti o regli!Oreo lloOomork ol Tonov Corp 

510 
859 

D•>• Oan<;� D O �  

1 99  TOLL FREE 1·800-:54!·8124 

� 
P.O. Bo• 1 094 �us 
480 King Street 
LIHJeton MA 01 460 wureTo, vour 

617·486
-'
3193 ''•• cororog 

RaclioShackTRS-SO's 
Full Line 

YOU CAN SAVE money when you buy Radio Shack TRS-80 Com
puters from Pan American Electronics. Pan American Elec
tronics went into business in 1976 and led the way in bringing con
sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done it longer. 
NO other company has done it better and 
NO other company sells them for less. 

Pan American 
Electronics 

TOLL FREE NUMBER 800/531 -7466 
1 1 1 7 Conway Avenue • Department B 

Mission , Texas 78572 
Phone:  5 1 2/58 1-2766 
Telex Number 767339 

TM - Trademark of Tandy corporation 
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Event Queue------------

Apri/ 19-21 

lnfocom 83, Town and Coun
try Hotel, San Diego, CA. 
The theme for this second an
nual joint conference of the 
IEEE Computer and Commu
nications Societies is "Com
puters and Communications 
Integration: Reality and Illu
sion."  Topics of interest in
clude computer network ar
chitectures, computer com
munications standards, and 
integrated services digital net
works. A series of tutorials 
will be held the day before this 
conference begins. For further 
information, contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 

Apri/ 20-22 

Symposium on Computer
Aided Geometry Modeling, 
Hampton, VA. For informa
tion, contact John Shoosmith, 
Mail Stop 125, NASA Langley 
Research Center, Hampton, 
VA 23665, (804) 827-3466. 

Apri/ 21-22 

Computers in Construction, 
New York, NY. For details, 
see March 24-25 . 

Apri/ 22 

Microcomputers in Physics 
Instruction, Wilkes College, 
Wilkes-Barre, P A. This ses
sion is sponsored by the Cen
tral Pennsylvania Section of 
the American Association of 
Physics Teachers. For infor
m a t i o n ,  c o n t a c t  F .  J .  
Donahoe, Wilkes College, 
Box 111, Wilkes-Barre, P A 
18766. 

Apri/ 24-29 

The HP 3000 International 
Users Group Conference, 
Montreal, Quebec, Canada. 
The theme for this conference 
is "Systems Designed with 
Users in Mind."  Technical 
papers, vendor exhibits, and a 
lecture by Isaac Asimov will 
highlight this conference. Full 
details are available from Ms. 
Renaye Lee, Conference 

Manager, HP 3000 lUG, Suite 
205, 289 South San Antonio 
Rd., Los Altos, CA 94022, 
(415) 941-9960. 

Apri/ 25-27 

The 1983 Symposium on Se
curity and Privacy, Clare
mont Hotel, Oakland/Berke
ley, CA. Papers and panel ses
sions will explore such topics 
as security testing and evalua
tion, application security, and 
cryptographic protocol. For 
further details, contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

Apri/ 25-27 

Workshop on Software Engi
neering Technology Transfer, 
Konover Hotel, Miami Beach, 
FL. This workshop will probe 
some of the problems affect
ing the use of software engi
neering tools, techniques, and 
methodologies, in such areas 
as marketing, engineering, 
sales, and customer service. 
For further information, con
tact the IEEE Computer So
ciety, POB 639, Silver Spring, 
MD 20901, (301) 589-3386. 

Apri/ 26-28 

Exploitation '83-The HPIOOO 
International User Group 
Conference, Heathrow Penta 
Hotel, Heathrow, London, 
England. Papers and commer
cial exhibits about getting the 
most from your system will be 
featured. For full details, con
tact the HP1000 Conference 
Centre, Conference Services 
Ltd. ,  3 Bute St . ,  London SW7 
3EY, England; tel: 01-584 
4226; Telex: 916054. 

Apri/ 26-28 

Hi-Tech 83, McCormick Place, 
Chicago, IL. This show will 
cover all aspects of automated 
production from design to 
shipping. Exhibits and ses
sions will focus on robotics, 
computer-aided design, and 
automatic assembly equip
ment and systems. The Third 
Information Management Ex
position and Conference for 



Manufacturing: Info/Manu
facturing will run concurrent
ly with Hi-Tech 83. Further 
information is available from 
Clapp & Poliak Inc . ,  708 
Third Ave., New York, NY 
10017, (212) 661-8410.  

Apri/ 28-30 

Ed Com/Spring '83, Washing
ton, DC. In more than 300 
session hours educators will 
address, evaluate, and analyze 
the development of computers 
in education. Demonstrations, 
seminars, hands-on exper
ience, and panel sessions will 
display hardware, software, 
and publications. For more in
formation, contact Carol 
Houts, Judco Computer Expos 
Inc. ,  Suite 201, 2629 North 
Scottsdale Rd. ,  Scottsdale, 
AZ 85257, (800) 528-2355; in 
Arizona, (602) 990-1715. 

April 28-May 1 

The Third Annual Southwest 
Computer Show and Soft
ware Exposition, Market Hall, 
Dallas, TX. This show fea
tures printers, modems, video 
displays, plug-in boards, car
tridges, software, and support 
services. Admission is $5 for 
adults and $3 for children. Full 
details are available from 
Northeast Expositions, 822 
Boylston St. ,  Chestnut Hill, 
MA 02167, (617) 739-2000. 

May 1 983 

May 1-4 

The Thirtieth International 
Technical Communication 
Conference, Sheraton-St .  
Louis Hotel, St.  Louis, MO. 
This conference is  sponsored 
by the Society for Technical 
Communication (STC) .  It  
will focus on such issues as 
industrial instruction, con
sumer education, and safety. 
For full details, contact the 
SIC, 815 15th St.  NW, 
Washington, DC 20005, (202) 
737-0035. 

May 2-5 

Test and Measurement World 
Expo, Convention Center, 
San Jose, CA. More than 50 
workshops will explore in
struments and techniques 
critical to performing timely 
and cost-effective failure 
analyses of microelectronic 
circuits and components. 
Topics to be addressed in
clude X-ray microradio
graphy and surface analysis 
techniques. Full particulars 
are available from Meg 
Bowen, Test and Measure
ment World Expo, 215 
Brighton Ave. ,  Boston, MA 
02134, (617) 254-1445. 

May 10-11 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
For details, see March 15-16. 

May 10-12 

M i n i  / Mi c r o - N o r t h w e s t ,  
Portland, OR. Running con
currently with Northcon/83, 
this show addresses such 
topics as aerospace elec
tronics, laser applications, 
and signal and image pro
cessing. Contact Electronic 
Conventions Inc . ,  Suite 410;-
999 North Sepulveda Blvd . ,  
El  Segundo, CA 90245, (800) 
421-6816; in California, (800) 
262-4208 or (213) 772-2965. 

May 11-15 

Computa '83: The Third In
ternational Exhibition on 
Computer and Information 
Processing Technology , 
World Trade Centre, Singa
pore. Information is available 
from Kallman Associates, 5 
Maple Court, Ridgewood, NJ 
07450, (201) 652-7070. 

May 16-19 

National Computer Confer
ence, Anaheim and Disney
land Hotel Convention Cen
ters, Anaheim, CA. This 
show features exhibits of 
computer products and ser
vices, technical sessions, 
seminars, and formal ad-

dresses. For complete infor
mation, contact the Ameri
can Federation of Informa
tion Processing Societies Inc . ,  
1815 North Lynn St. , Arling
t o n ,  VA 22209 ,  ( 70 3 )  
558-3624. 

May 1 7-20 

Technology /Invention New 
Product Expo, Expo Mart, 
Monroeville, P A. This show 
will feature everything from 
diesel fuel-injection systems 
to spring-loaded fly swatters. 
Further details can be ob
tained from Gary F. Brown, 
Technology !lnpex,  Sui te 
400, 701 Smithfield St . ,  Pitts
burgh, P A 15222, (412) 
288-1344. 

. 

May 18-20 

The Fifth National Confer
ence of the Cognitive Science 
Society, University of Roch
ester, Rochester, NY. This 
conference will consist of lec
tures, panels, commentaries, 
and papers. Contact the Cog
nitive Science Conference, 
Dewey Hall, University cf 
Rochester, Rochester, NY 
14627, (716) 275-5402 . 

May 18-20 

Mipro-83: The Sixth Micro
processors/Microcomputers 
Course/Conference, Con
gress Center, Hotel Adriatic, 
Opatija, Yugoslavia . The 
theme for this conference is 
"Advanced Microcomputer 
Application Techniques and 
New Trends." It is geared 
toward hardware and soft
ware . specialists and man
agers involved with the de
velopment, production, and 
management of microcom
puter-based systems. For de-

tails, contact Mr. P. Drago
jlovic, Mipro Secretariat, Trg 
P. Togliatti 4, 51000 Rijeka, 
Yugoslavia. 

May 1 9-20 

Computers in Construction, 
Denver, CO. For details, see 
March 24-25 . 

May 22-25 

The Eighteenth Annual 
Meeting and Exhibit Program 
of the AAMI, Loews Ana
tole, Dallas, TX. Topics on 
the docket include anesthesia 
instrumentation and tech
nology, computer applica
tions, personnel manage
ment, and technology trans
fer. Roundtable discussions, 
tutorials, and an exhibit pro
gram will be featured . For de
tails, contact the Association 
for the Advancement of Med
ical Instrumentation, Suite 
602, 1901 North Fort Meyer 
Dr. ,  Arlington, VA 22209, 
(703) 525-4890. 

May 31-]une 2 

The Second Canadian Com
puter-Aided Design /Com
puter-Aided Manufacturing 
and Robotics Exposition and 
Conference, International 
Centre, Toronto, Ontario, 
Canada. Leading internation
al companies will demon
strate industrial robots, auto
matic assembly equipment, 
optical scanners, and numeri
cally controlled machine 
tools. Technical papers will 
focus on such topics as robot
vision systems and design 
analysis. For information, 
contact Hugh F. Macgregor & 
Associates, 662 Queen St .  W, 
Toronto, Ontario M6J 1E5, 
Canada, (416) 363-2201 . •  

I n  order to gain optimal coverage o f  your organization's com
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this se8.ion ifit is sent 
to us far enough in advance. 
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Apple 
AP AD 2.0, a set of three 

programs for designing im
pedance matching and at
tenuation circuits for use in 
audio-frequency transmission 
circuits. The programs design 
T, PI, H, and 0 pads. For the 
Apple II Plus; cassette or flop
py disk, $15. Forbes Enter
prises, 21B32 99th Ave. SE, 
Snohomish, WA 9B290. 

Apple BASIC: Data File 
Programming, a book and 
software combination. This 
package shows you how to 
create and maintain data files. 
Using a step-by-step ap
proach, you can write a sim
ple database-management 
program. For the Apple II; 
floppy disk, $19.95. Wiley 
Professional Software, 1 
Wiley Dr. , Somerset, NJ 
OBB73. 

Banner Magic, a program 
that can create lettered ban
ners. Using any printer, you 
can enter your message and 
have it printed with letters up 
to 7 inches high. Program op
tions are entered via a menu. 
For the Apple II; floppy disk, 
$24 .95 .  Phoenix Software 
Inc. ,  64 Lake Zurich Dr., Lake 
Zurich, IL 60047. 

Computing Without Math
ematics, a book and software 
combination. This package 
offers a hands-on approach to 
learning the essentials of 
BASIC and Pascal. Word pro
cessing and data management 
are also covered. For the 
Apple II; floppy disk, $25. 
Microcomputer Educational 
Materials, POB 61B4, Santa 
Barbara, CA 93111. 

Edi tor  I Assembler,  an 
editor and assembler package 
that features disk-oriented, 
menu-driven operation within 
memory emulation. This pack
age includes full-screen editor 
and detailed manual. For the 
Apple II; floppy disk, $B9.95 .  
Custom Micro Systems Ltd. ,  
16921 10Bth S t . ,  Edmonton, 
Alberta T5X 3B2, Canada . 
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Software Received 

Interstellar Sharks, an ad
venture-type game. You be
come a member of a vast gal
actic corporate empire. Your 
goal , is to reach the planet 
Triskelion by choosing a 
character and following a 
career path to success. For the 
Apple II; floppy disk, $32 .95. 
Interactive Fantasies Inc . ,  
2B035 Dorothy Dr. , Agoura, 
CA 91301. 

Jawbreaker, an arcade
type game. You find yourself 
in a candy store. You must 
negotiate a maze, eat the 
candy, and avoid the happy 
faces which are trying to 
catch you and pull your 
teeth. For the Apple II and 
III; floppy disk, $29.95 .  
Sierra On-line Inc . ,  36575 
Mudge Ranch Rd. ,  Coarse
gold, CA 93614. 

Linear Programming Model, 
a program to develop a 
model for the allocation of 
resources based on mathe
matical formulas. Variables 
in the formula correspond to 
resources and resource con
straints. For the Apple II; 
floppy disk, $29.95. Micro
phase Systems, POB 10461, 
Tallahassee, FL 32302 . 

Lunar Leeper, an arcade
type game for one player. 
You start by rescuing your 
men from the Lunar Leepers 
and progress toward the de
struction of the giant eyeball . 
Eight levels of play. For the 
Apple II and III; floppy disk, 
$29.95. Sierra On-line Inc. 
(see address above) .  

Micro on the  Apple, 
Volume 3, a book and soft
ware combination. This pack
age includes programming 
aids for Applesoft and ma
chine language, graphics util
ites, games, and tutorial and 
reference articles. For the 
Apple II; floppy disk, $24.95. 
Micro Ink Inc . ,  POB 6502, 
Chelmsford, MA 01B24. 

PFS: Graph on the Apple 
ill, a graphics development 
package. It is designed to pro-

duce bar, line, or pie charts 
with labels and to work with 
the PFS:File package, Visicalc 
files, or to stand alone. For the 
Apple III; floppy disk, $125. 
Software Publishing Corp. ,  
1901 Landings Dr., Mountain 
View, CA 94043. 

Pest Patrol, an arcade-type 
game. The object of this game 
is to kill all the insects. You 
are given five cans of bug 
spray to use. But beware: the 
bugs are tough and fight back 
with bombs. For the Apple II 
and III; floppy disk, $29.95. 
Sierra On-line Inc.  (see ad
dress above) .  

Proof, a spelling checker I 

proofreader program. It can 
accept input from the key
board or floppy disk. Files 
can be either ASCII, text, or 
binary . The dictionary con
tains 44,711 words. For the 
Apple II; floppy disk, $192 . 
Cambrian Software, Gwy
nllys, Groeslon, Caernafon, 
Gwynedd, LL54 7ST, Wales. 

Sherwood Forest, a graph
ics adventure-type game. 
You must help Robin Hood 
win the hand of Maid 
Marian. You control his ac
tions through simple com
mands in order to move 
around Sherwood Forest. For 
the Apple II; floppy disk, 
$34.95. Phoenix Software 
Inc. (see address above).  

Spy's Demise, an arcade
type game. Your mission is to 
find the solution to the secret 
code. You must avoid the 
guards and collect the clues 
that are hidden throughout 
the diplomatic mission. For 
the Apple II; floppy disk, 
$29.95 .  Penguin Software, 
B30 4th Ave. ,  Geneva, IL 
60134. 

Atari 
Basics of Animation, a set 

of tutorial programs designed 
to show you how to move 
shapes on a video screen. The 
package covers the PRINT 
and PLOT commands and 

the use of player /missile 
graphics. For the Atari 400/ 
BOO; floppy disk, $19.95 .  
Educational Software Inc. ,  
4565 Cherryvale Ave . ,  So
quel, CA 95073. 

Dragonstomper, an ar
cade- and adventure-type 
game. You have been cast 
back into the past where you 
must battle and search for the 
Amulet of the Druids. The 
game features three levels of 
play. For the Atari Video 
Computer System; cartridge, 
$17.95. Starpath Corp . ,  POB 
209, Santa Clara, CA 95050. 

The Home Filing Manager, 
a simple database-manage
ment program. The program 
and manual help you develop 
your own computerized filing 
system using an index-card 
format for data storage. For 
the Atari 400/BOO; floppy 
disk, $49.95 .  Atari Inc. ,  1312 
Crossman Rd. , POB 61657, 
Sunnyvale, CA 940B6. 

Mad-Netter, an arcade
type game. As the Mad-Net
ter, you must try to capture 
all the butterflies to score 
points. But beware of the 
killer bees, slimy snakes, and 
mad dogs. For the Atari 400/ 
BOO; floppy disk, $34.95. 
Computer Magic Ltd. ,  POB 
2634, Huntington Station, 
NY 11745. 

Monster Maze, an arcade
type game. You are trapped 
in a three-dimensional maze 
and more than 40 mutants are 
chasing you . You must col
lect gold bars and vitamins to 
escape. For the Atari 400/ 
BOO; cartridge, $39.95. Epyx/ 
Automated Simulations Inc. ,  
1043 Kiel Court, Sunnyvale, 
CA 940B6. 

Platter Mania, an arcade
type game. You beome a cir
cus performer doing the fa
mous spinning plate trick. 
Keep your plates spinning on 
the sticks; the more plates, 
the higher your score. For the 
Atari 400/BOO; cartridge , 
$39.95. £pyx/Automated Sim-



ulations Inc. (see address 
above) .  

Pogoman, an arcade-type 
game. As Pogoman, you must 
help the city conserve elec
tricity by turning off all the 
street lights. You leap about 
avoiding cars, cats, chickens, 
and fire hydrants. For the 
Atari 400/SOO; floppy disk, 
$39.95. Computer Magic Ltd. 
(see address above) .  

Sound .& Music; an educa
tional program. This package 
introduces Atari computer 
owners to audio program
ming techniques. It ranges 
from simple SOUND state
ments to chords and com
plete songs. For the Atari • 400/800; floppy disk, $19.95. 
Educational Software Inc. 
(see addres� above) .  

oi. Speedway Blast, an arcade-
type game. Your neighbor
hood has been invaded by 
asphalt-eating monsters. You 
must jump into your hot rod 
and blast the buggers, You 
must be wary of monster eggs 
and holes. For the Atari 400/ 
800; cartridge, $39.95. Inno
vative Design Software Inc . ,  
POB l658, Las Cruces, NM 
88004. 

CP/M 
AList, a database-manage-

ment program. This program 
is set up to handle alpha
betically ordered information 
(e .g . ,  telephone or mail lists), 
but can be configured for 
other uses. For CP /M-based 
systems; floppy disk, $150. 
Honor System Software, 
2562 East Glade, Mesa, AZ 
85204. 

Forest, an adventure-type 
game. The King has given 
you a mission to complete in 
his forest. It may be as simple 
as gathering firewood or as 
difficult as destroying an evil 
creature. For CP /M-based 
systems; floppy disk, $29.95.  
C e n t a u r ,  501 J a c k s o n ,  
Charleston, I L  61920. 

Trakmaster, a disk-library 
cataloging system. This sys
tem lets you maintain ex
panded descriptions of each 
file, locate a file by its de
scription, and easily make 
backups and copies of files. 
For the CP /M-based systems; 
floppy disk, $150. Microfu
sion, Suite 105, 5580 La Jolla 
Blvd. ,  La Jolla, CA 92037. 

IBM Personal Computer 
Expense-Track I, a menu

driven program to keep track 
of expenses in the home or 
small business. Each expense 
has a date, description, 

category, method and pay
ment code, and tax status. 
For the IBM Personal Com
puter; floppy disk, $29.  
Sapana MiCro Software, 1305 
South Rouse, Pittsburg, KS 
66762. 

Fun Key, a utility to pro
gram IBM Personal Com
puter function keys. All 10 
keys can be programmed for 
commonly used commands. 
Files of function-key com
mands can be saved for use 
with any applications pro
gram. For the IBM Personal 
Computer; f loppy disk,  
$24.95. Bourbaki Inc . ,  431 
Main St . ,  Boise, ID 83702 . 

Galactic Encounters, a Star 
Trek-type game. You become 
the commander of an Illiad 
Star Cruiser. You must de
stroy all the Kaons in your 
galaxy. Your ship is equipped 
with phasers, torpedoes, and 
energy shields. For the IBM 
Personal Computer; floppy 
disk, $34.95 .  Micro Produc
tions Inc . ,  POB 147, George
town, TX 78626. 

Invoice-Generator-P A !DO, 
a program to maintain and 
print invoices for a dentist's 
office. Based on forms for the 
Illinois Department of Public 
Aid, this program stores data 
on up to 275 invoices per disk. 

For the IBM Personal Com
puter; floppy disk, $49. 
Sapana Micro Software (see 
address above). 

Mail-Track I, a mailing-list 
maintenance program. This 
program keeps your mailing 
list in ZIP code order and 
allows you to search, sort, 
edit, and delete entries. It can 
attach special messages to 
labels, as well as print the 
labels. For the IBM Personal 
Computer; floppy disk, $29. 
Sapana Micro Software (see 
address above). 

Xywrite, a text-editing sys
tem that edits standard ASCII 
text files. It can merge files 
and print while editing. 
Online prompting is standard. 
For use with 40- or SO-column 
displays. For the IBM Per
sonal Computer; floppy disk, 
$50. Xyquest Inc. ,  POB 372, 
Bedford, MA 01730. 

TRS-80 
Fast BASIC Beyond TRS-80 

BASIC, a book and software 
combination. This package 
shows you how to increase the 
speed of your programs by 
combining machine-language 
subroutines with BASIC pro
grams. For the TRS-80 Models 
I and III; cassette or floppy 
disk, $19.95. Wiley Profes-

Exercise builds strong 
bodies, but. . .  

i n  A m e rica today.  many 
n o r m a l ly h eal thy c h i l d re n  
c a n n ot d o  twenty s i t u ps o r  
even o n e  p u l l u p  Lac king t h e  
s t r e n g t h  a n d  sta m ina t h ey 
need.  these c h i l d re n  can t 
keep u p  with t h e i r  fr ien d s .  
D o n  t l e t  t h i s  h a p p e n  Y o u r  
school o r  rec reat ion center 
should have s pecial p rog ra m s  
t o  i m p rove stren g t h  a n d  
e n d u ra nc e .  
S e e  t h a t  your c h i ld g ets h e l p  

booklet . 
Write 

1iest 

0 T h e  Pres1dent  s Counc1 l  on 

CAN'T 
KEEP 

UP 
Send for t h is f ree � 
Fi tness 
Was h i ngton D . C  2 02 0 1  Phys1cal F1 tness and Sports 
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Software Received 

sional Software, 1 Wiley Dr., 
Somerset, NJ 08873. 

The TRS-80 Means Busi
ness, a book and software 
combination. This .package 
covers the basics of using the 
Model II for day-to-day busi
ness applications. The pro
gram disk includes modules to 
develop your own programs. 
For the TRS-80 Model II; flop
py disk, $32.90. Wiley Profes
sional Software (see address 
above). 

VIC-20 
Paratrooper, an arcade

type game. You must shoot 
the helicopters and para
troopers falling from the sky. 
Game has four levels of play. 
For the VIC-20; cassette, 
$19.95� The Electric Co., POB 
388, Lake Havasu City, AZ 
86403. 

Quick Brown Fox, a word
processing package that has 
all standard word-processing 

features. It operates by means 
of menu selections. Files may 
be saved on disk or cassette. 
For the VIC-20 and Commo
dore 64; cartridge, $65. Quick 
Brown Fox, Suite 4F, 548 
Broadway, New York, NY 
10012. 

Rescue at Rigel, an adven
ture game with graphics. Your 
mission is to rescue the 10 
prisoners from the hands of 
the High Tollah, a race of evil 
aliens. You must beat the 
clock to free the prisoners. For 
the VIC-20; cassette, $29.95. 
Epyx/ Automated Simulations 
Inc. ,  1043 Kiel Court, Sunny
vale, CA 94086. 

Sword of Fargoai, an ad
venture game with graphics. 
You enter an everchanging 
dungeon searching for the 
Sword of Fargoal. You must 
grope your way through the 
dungeon and fight the mon
sters. For the VIC-20; cassette, 
$39.95. Epyx/Automated Sim-

Tarbell Double Density 
FloppyFQ!�h D\�!erface 

Under Tarbell Double-Density CP/M, single and double density 
disks may be intermixed. The system automatically determines 
whether single or double density is in place. 
• So ftware select si ng le  or double  d ensity. 
• P hase-lo cked- loop and write precompensat ion for rel iab l e  

data recovery and  storage; 
• O n-board phantom bootstrap P R O M  is d isab l ed after boot

strap operat ion  so all 64K memory add ress space is avai lab l e  
t o  user. 

• D M A  in s ing le  o r  double  density perm its m ul ti-user operation .  
• E xtended address ing  p rovides 8 extra address b its, perm itt ing 

d i rect transfer anywhere i n  a 16 megabyte add ress range. 
• Se lect up to 4 d rives, s ing le o r  d oub le  s ided.  
• New B I O S  for CP/M incl uded o n  s ing le-density d iskette. 

950 D ovlen Place, Suite B,Carson,  Ca. 90746 ( 2 1 3) 538-4251  (21 3 )  538-2254 
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ulations Inc. (see address 
above) .  

ZX81 
Compu-Stat, a statistics 

package that calculates most 
descriptive statistics and in
cludes mean, median, 95-per
cent confidence limits, stan
dard deviation, variance, 
range, and other methods. 
For the Timex/Sinclair 1000 
and ZX81; cassette, $9.95. 
Computercraft, 156 Drakes 
Lane, Summertown, TN 
38483. 

CFastduet, two utility pro
grams that quickly read and 
write programs and data to a 
cassette tape. These programs 
can read or write data files. 
Requires 16K bytes of RAM. 
For the Timex/Sinclair 1000 
and ZX81; cassette, $21 .50.  
Cosmonics, POB 10358, San 
Jose, CA 95157. 

Fun and Games Package, a 
set of three programs. Draw 
pictures on the screen, pilot a 
Lunar Lander on the moon, 
and make and break secret 

codes. For the Timex/Sinclair 
1000 and ZX81; BASIC list
ing, $1. Florida Creations, 
POB 16422, Jacksonville, FL 
32245. 

Tax Return Helper, a set of 
seven programs for the pre
paration of 1982 income tax 
returns. This package covers 
IRS forms 1040 and schedules 
A, B, C, Cl/CZ, D, and E. 
The forms can be printed or 
saved on tape. For the 
Timex /Sinclair 1000 and 
ZX81; cassette, $14. Ksoft, 
845 Wellner Rd . ,  Naperville, 
IL 60540. 

Other Computers 
Visi-Checkbook, a program 

that stores a full year's worth 
of checkbook entries and al
lows you to balance your 
checkbook, prepare month
to-month comparisons, ana
lyze single e?<penses, and draw 
a bar graph of expenses. For 
the TI-99/4A; cassette,  
$12 .98. Design Strategies, 
69-B Bethel Church Rd . ,  Jack
son, NJ 08527. • 

This IS a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This 1s an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Co�panies sending software packages should 
be sure to include the list price of the packages and (where appro
priate) the alternate forms in which they are available. 

BYTE's Bits 

Educational Journal Seeks Articles 

Elementary School Guid
ance and Counseling will 
devote its Fall 1983 issue to 
the impact of computers on 
elementary schools. Articles 
that focus on the implications 
of computers in schools for 
guidance counselors are 

sought. For information or to 
submit an article for consid
eration, contact Dr. Don 
Dinkmeyer Jr., 4010 North
west 99 Ave. ,  Coral Springs, 
FL 33065, or Dr. Jon Carlson, 
Route 4, Box 492, Lake 
Geneva, WI 53147. • 



Pascal Talking 
Sweet on OSI 

Dear Steve, 
I have heard a lot of talk 

about the Pascal language, 
and everyone seems to say it's 
a good language. I want to 
take a course in Pascal, but I 
would like to have a computer 
at home with a Pascal com
piler. I own an OSI (Ohio 
Scientific Inc . )  ClP but there 
doesn't seem to be a version of 
Pascal for it. Do you know of 
any company that has one? 
What would be involved in 
custom-designing a compiler 
for my machine? Also, how 
do I amplify the output signal 
from an I/0 port to drive a 
small motor or relay through 
a transistor? 

I'm also thinking of inter
facing your speech synthesizer 
to my ClP. My "Centronics" 

Decoding 
Rotary Pulses 

Dear Steve, 
I would like to build a pulse 

decoder for remote control 
that's similar to the Touch
Tone decoder in your Decem
ber 1981 Circuit Cellar, except 
that I want to be able to de
code rotary-dial pulses. (See 
"Build a Touch-Tone Decoder 
for Remote Control," page 42.) 

I have connected the leads 
from the earpiece of my 
phone to the cassette input 
port on my Apple II Plus. My 
program writes the values of 
this address into memory, 
but the numbers make no 
sense because they fluctuate 
even when I have no input to 
the port. 

Should I use a bandpass fil
ter to detect the pulses? If so, 
what would the frequencies 
be? 

I'm really stuck, Steve. 
Any suggestions or ideas you 

Ask BYTE -
Conducted by Steve Ciarcia 

parallel interface, though, has 
a few lines that I don't under
stand. What are the signals: 
PL , f. RS , OS , ACK, and 
BUSY? Which ones do I con
nect to STB, AIR , ENABLE , 
and GND connections of the 
Sweet Talker? 
Marc Weigel 
Delta, British Columbia, 
Canada 

A tiny Pascal is available 
for OSI computers. It uses the 
OS65D operating system and 
is implemented in fig-FORTH. 
It's available for $65 from OSI 
Software & Hardware, 3336 
Avondale Court, Windsor, 
Ontario N9E 1X6, Canada. 

Assuming that you have a 
TTL-level output port on your 
computer, all that is necessary 
for driving a small motor or 
relay is to use this output to 

could give me would be 
greatly appreciated . 

Thanks. 
Hans Tanner 
Montreal, Quebec, Canada 

Befo re discussing your 
problem with the cassette in
terface for pulse-tone decod
ing, I should warn you that 
the pulses sent by a rotary
dial telephone go to the cen
tral office only and are not 
available at extension phones 
on the same line. If you plan 
to use this method for tele
phone remote control, you 
will be unsuccessful. 

The Apple ll's cassette port 
is designed to look for high
frequency pulses at a parti
cular rate and not at relative
ly random, low-frequency 
pulses. Hence, your cassette 
port is not the proper input 
port. Amplify the pulses from 
the telephone receiver and use 
the output of the amplifier to 
switch a transistor. The out-

COMPUTER 1 K 
OUTPUT 

PORT 

Figure 1 

L O G I C  H I GH ( + 5V l  
A C T I VATE S R E L AY 

control an NPN transistor as 
shown in the schematic 
diagram (figure 1) .  

Here's how the Sweet 
Talker speech synthesizer can 
be attached to your Cen
tronics output port: the data 
strobe DS is connected to 
the STB line on the Sweet 

put of the transistor can feed a 
5-volt signal to a one-shot cir
cuit to yield clean pulses of a 
known width. These pulses 
can then be easily counted and 
used for whatever purpose 
you desire . . . .  Steve 

Take My APU • • •  
Please 

Dear Steve, 
I have been reading your 

column since you began writ
ing for BYTE and have en
joyed it very much . I also en
joyed your book Take my 
Computer . . .  Please (avail
able fron BYTE/McGraw-Hill 
Book Co., POB 400, Hights
town, NJ 08520). 

One topic you, along with 
most of the industry, seem to 
have ignored: designing with 
arithmetic processors (APUs) 
and APU peripherials (e.g., 
Intel's 8231-2).  Is there a rea
son for this? I am very inter
ested in such devices but find 

+ S V  

I N 4 1 4 8  

2 N 3 9 0 4  

Talker (pin 21) .  The BUSY 
line is hooked to the AIR line 
(pin 8). The UNIT SELECT 
(pin 25 qf the Centronics port) 
should be tied to pin 34 
(ground) of the Centronics 
port and to pins 12 (ENABLE) 
and D (ground) of the Sweet 
Talker board . . . . Steve 

the lack of information dis
couraging. 

Can you provide any infor
mation on these devices or let 
me know if you plan to dis
cuss them in the future? 
Michael Scott 
Downers Grove, IL 

APUs are tricky devices 
that are rather difficult to 
work with because they don 't 
always function as intended. 
Also, special software must be 
written to drive them, due to 
the fact that most high-level 
languages have their own 
arithmetic routines. 

APUs do, however, offer 
increased processing speed. 
They are mainly used in dedi
cated applications, and there 
has been very little interest in 
them for microcomputer ap
plications. Finally, you 're 
right: there is not much liter
ature available, other than 
from the manufacturers . 
. . . Steve 
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Circle 1 73 on inquiry card. 

EdixTh+ WordiX' has word processing 
features that our competitors are 
still dreaming about . . .  

$390 buys the whole dream. 
Edix Editing Features 
Up to 4 screen windows 
Up to 12 file buffers 
Top-to-bottom and 

side-to-side scrolling. 
Regular expression 

searching and translating 
Intra- and inter-buffer 

moving and copying 
Online help 
Online tutorial 

Wordix Fonnatting Features 
Auto footnotes 
Auto table of contents 
Auto hyphenation 
Multi-line headers and 

footers 
Multi-column layout 
Powerful macros 
Data file access 

Requires 128K IBM PC 
Edix alone: S 195 

• 

emn&rn& TECHNOLOGY 
2031 Broadway Boulder, Colorado 80302 303 447-9495 

For more information, or to place an order, 
call toll-free 800-782-4896. 

TM 11-Jdtmark of Em<:rglng Technology Consulunts. Inc. 

$595.00 
The Last Expansion Unit You 

Will Ever Have To BUY 
The six mosc commonly required add-onfeawresfor your IBM PC 

Without Using Any Additional Slots! 
• Six additonal system slots. 

• Up to 256kof additional memory 
with our exclusive DPECC iR) 
!Dynamic Parity Error Correct
ing u"r cm<rvt 

• Two Asynchronous serial ports. • 

• Three parallel ports. • 
• Real Time Clock. • 

The 256k RAM, 2 asynchronous serial ports, 3 parallel ports, and a 
Real Time Clock are all built on to the motherboard, so you won't 
have to waste precious slots on them. 

The Expansion Unit comes without these options installed.* So you don't 
have to pay for them if you don't need them. But when you do, all you have 
to do is plug in the chips and you are ready to go. 

*All options are available installed with the Expansion 
Unit. 
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21 1 6  WALSH AVENUE 
SI\NTA CLARA CA 95050 
(408) 727-7548 

Circle 376 on inquiry card. 

Ask BYTE-----------

Sophisticated 
Modems Expensive 

Dear Steve, 
I'm a college student, and 

I'll be taking some computer 
courses this falL I've been us
ing my OSI (Ohio Scientific 
Inc. )  Challenger 1P as a 
remote terminal to access 
Dartmouth timesharing. It has 
worked fairly well, but its 
23-character line and 300-bps 
(bit per second) acoustic 
modem, which date from the 
Dark Ages, have tested the 
limits of my patience. 

I'm planning to buy a stan
dard video terminal, which 
will solve one problem. Do 
you know of any plans for 
building a 1200-bps originate
only modem? The cheapest 
(assembled) ones I can find 
cost more than $600 and do 
everything but make coffee. 
What makes these units so ex
pensive? 
Greg Beasley 
Dartmouth College 
Hanover, NH 

The 1200-bps modems on 
the market today are indeed 
sophisticated and expensive. 
They offer a multitude of fea
tures that enhance communi
cations with the many data
base u tilities - e . g . , The 
Source and Compuseroe
that now proliferate. One 
reason for their high cost lies 
in the complexity of the filters 
that are required to transmit 
and receive data over a stan
dard telephone line. These 
filters determine important 
operating parameters, such as 
signal-to-noise ratio and 
dynamic range, and can affect 
receiver sensitivity and adja
cent channel rejection. 

Two standards for 1200-bps 
modems have evolved: Bell 
Model 202 and Bell Model 
212. The Bell Model 202 re
quires significantly greater 
bandwidth and is limited to 
half-duplex operatio n o n  
2-wire lines. The Bell Model 
212 is the preferred standard 

and is the one that is used in 
those expensive modems. 
Steve 

A Simple Break 
Key In One-Shot 

Dear Steve, 
I have an Osborne 1 that I 

would like to expand with 
both a communications device 
(e.g. ,  a modem) and interface 
to the S-100 bus. This, how
ever, presents two somewhat 
unrelated problems. 

First, many commercial 
data-processing systems re
cognize the Break key, but 
most software-terminal pack
ages ignore this command. 
However, the Break key is 
often the only way to inter
rupt a service bureau during 
transmission. The service 
bureaus recognize the Break 
key on most terminals, but 
they do not respond to control 
C or any other set of charac
ters, including escape. What is 
the Break signal, and how can 
I achieve it? 

My second question con
cerns mating the S-100 bus to 
an Osborne 1. Osborne, per
haps attempting to cut ex
penses, did not bring out any 
of the system buses. I know 
that the 8080 and the ZBO use 
the S-100 bus, but some inter
facing is required. Could you 
tell me something about that, 
or at least where to look? I use 
my IEEE port to drive my 
printer, so I feel that it would 
not be a good choice for hard 
disks, etc. 

Thank you. 
Barry Millman 
Ottawa, Ontario, Canada 

The Break key is used to in
dicate a need for immediate 
attention. It's a unique signal 
and is not in the standard 
ASCll code. Pressing this key 
causes the data line to go high 
for approximately 300 ms 
(milliseconds) and is inter
preted by the computer as a 
break signal. This condition 
always occurs when you 're 



operating in a full-duplex 
mode, but it can occur during 
half-duplex operation only 
when the terminal is transmit
ting. When the computer is 
transmitting, the Break key is 
unrecognized. A simple way 
to achieve this 300-ms pulse is 
through the use of a one-shot 
circuit. 

An excellent description of 
the 5-100 bus and interfacing 
other buses to it can be found 
in the book by Elmer C. Poe 
and James C. Goodwin The 
S-100 & Other Micro Buses, 
published by Howard W. 
Sams & Co. Inc . . . . Steve 

Bank Selecting 
Addresses More 

Memory 

Dear Steve, 
I own an Atari 800 and 

wish to increase its memory (it 
has 24K bytes now). While 
reading a recent issue of 
BYTE, I saw an ad for a 
128K-byte RAM card. But as I 
understood it, the Atari can 
use only 48K bytes of mem
ory. How can the Atari use 
the additional 80K bytes? 
Also, what is bank-selected 
memory and how is it used? 
Mark Webb 
Miles City, MT 
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While the 6502 processor in 
the Atari 800 can address 64K 
bytes of memory, 16K bytes 
of address space are reserved 
for ROM (read-only memory) 
and I/0 (input/output) ports. 
Therefore, the maximum 
memory that can be addressed 
is 48K bytes. 

More than 48K bytes can be 
addressed by a technique 
known as bank selecting. By 
using one of the I/0 ports, 
different blocks of memory 
can be selected and addressed. 
In the case of the 128K-byte 
RAM card, an additional 
104K bytes of memory are 
available for program storage. 
This memory can be used as if 
it were a disk, but it's much 
faster because its access time is 
on the order of microseconds. 

With this arrangement, it is 
possible to load many graphic 
pictures into memory and call 
them to the screen very quick
ly. A database or dictionary 
can also be bank-selected to 
decrease search time . . . . 
Steve 

Silent 700 Turned 
Into a Printer 

Dear Steve, 
My company recently 

bought a Radio Shack TRS-80 

Model II. We also have a 
neglected Texas Instruments 
Silent 700 portable terminal 
(from our timesharing days). 
Is there a way to use the TI 
terminal as a printer? If so, 
how? 
Gary G. Schwartz 
New York, NY 

Connecting a terminal to a 
computer is simply a matter of 
wiring it to the serial or 
parallel port. Use the Model 
If's serial port in your case. 
The TRSDOS operating sys
tem has printer setup com
mands that allow proper con
figuration of your particular 
printer. 

Because there are so many 
versions of the TI Silent 700, 
it's possible that the input port 
on your unit has an acoustic 
coupler, rather than a serial
interface port. It is then neces
sary to go inside the box and 
find the serial output from the 
coupler. Consult TI for infor
m a t i o n  o r  o b ta in  t h e  
terminal's schematic diagram 
to see how this can be accom
plished. 

As a last resort, an inexpen
sive modem such as the one 
described in this month 's Cir
cuit  Cellar, "Build the 
ECM-103, An Originate/ 

----- . · · · · · 

An:SWer Modem" (page 26), 
can be connected between the 
terminal and the computer. 
This would eliminate any in
ternal wiring and still provide 
the printer features. . . .  Steve 

Correction 

The Pickles & Trout TVM-04 
direct-entry video kit men
tioned in the January 1983 
Ask BYTE is no longer avail
able. I apologize for any in
convenience this may have 
caused . . . .  Steve • 

In "Ask BYTE," Steve Ciar
cia answers questions on any 
area of microcomputing. The 
most representative ques
tions received each month 
will be answered and pub
lished. Do you have a nag
ging problem? Send your in
quiry to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 5B2 

. 

Glastonbury CT 06033 
If you are a subscriber to 

The Source, chat with Steve 
[TCE3 1 7) directly. Due to the 
high volume of inquiries, per
sona l replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 
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CALL C::::DLLG:CT C ORDERO ONI. V I  

Circle 1 43 on Inquiry card. 

3-POINT 
MOTION GENERATION 
THIS PROGRAM WILL: ===== 

o Design 4-bar linkages 
o Assemble linkages 
o Rotate linkages 
o Plot linkage paths 
o Trace the linkage 
o Eliminate undesirable linkages 
o Automatically increment inputs 

APPLE I I  PLUS Disk and Manual . . .  $48 
48K DOS 3.3 Manual . . . . . . . . . . . . .  $ 5 

Send check or money order to: �oi?RESEARCH & ENGINEERING &_':; Lnc. �li.w�9JI ���% (414) 964-3662 

Circle 1 36 on Inquiry card. 

PART I 
SBSD DYS104-1 

SSDD DY9104-1D 

DSDD DY9104-2D 
DSGID DYS204-2D 

PRICE 10 PRICE 50 
38 . 40 1 78 . 00 

40. 40 188. 00 

47 . 30 221 . 00 

55.00 259 . 00 

8" SPECIFY SOFT Of 32 SECTORS 

5550 
5500 
DSDD 

PARI I 
DYS 1 0 1 - l  
DY5 1 0 1 - 1 D  

DYS101-2D 

PRICE IO PRICE SO 

40. 40 1 89 . 00 

49. 40 230.00 

57 . 00 267 . 00 

PRICE 100 
342 . 00 

36 1 . 00 

426 . SO 

498.00 

PRICE 100 
362. 00 
444 . 00 

5 1 6 . 00 

CALL TOLL FREE - ORDERS ONLY 
SQQ-824-7888 AU STATB O:CEJI T C A  

SQQ-852-7777 F OA  C A  RESIDENTS 

ASK FOR OPERATOR #906 
CtECXS. 1.10. VISA. M.C" · ADO S2.00 SHFPINC 

CA RE.SDEHTS ADO 6% SALES TU f''Ceativltj;_ _ .., lfnlim.i.ted 
P.O. Box 3304. Saratoga. CA 95070-1304 

(409) 2:52-4 2 1 0  

Circle 1 26 on Inquiry card. 



CBM Professional Com
puter Guide, Adam Osborne, 
Jim Strasma, and Ellen 
Strasma. Berkeley, CA: Os
borne/McGraw-Hill, 1982; 
512 pages, 37 by 55 em, soft
cover, ISBN 0-931988-75-6, 
$15. 

The Complete Home Video 
Handbook, Mark Dunton 
and David Owen. New York: 
Random House, 1982; 224 
pages, 43 by 62 em, hard
cover, ISBN 0-394-52761-5, 
$19.95. 

Decision Tables in Soft
ware Engineering, Richard B .  
Hurley. New York: Van 
Nostrand Reinhold, 1983; 
176 pages, 37 by 55 em, hard
cover, ISBN 0-442-23599-2, 
$18.95. 

Design of Computer Data 
Files, Owen Hanson. Rock
ville, MD: Computer Science 
Press, 1982; 358 pages, 37 by 
56 em, hardcover, ISBN 0-
914894-17-X, $24.95 .  

Digital and Microprocessor 
Engineering, S .  J .  Cahill. 
New York: Halsted Press, 
1982; 513 pages, 15.5 by 23.5 
em, hardcover, ISBN 0-470-
27301-1, $89.95. 

Essentials of COBOL Pro
gramming: A Structured Ap
proach, Gerald N. Pitts and 
Barry L. Bateman. Rockville, 
M D :  Computer Science 
Press, 1982; 145 pages, 36 by 
53.6 em, softcover, ISBN 
0-914894-34-X, $14.95. 

&ecutive Guide to Word
star, Philip E. Massie. Culver 
City, CA: Culver City Can
non Co. (POB 444). 1982; 24 
pages, 23 by 51 em, soft
cover, ISBN 0-910517-00-2, 
$5.75. 

Face to File Communica
tion: A Psychological Ap
proach to Information Sys
tems, Bruce Christie. New 
York : John Wiley & Sons, 
1981; 306 pages, 37 by 55 em, 
hardcover, I S BN 0-471-
27939-0, $35.75 .  

The Forrest Mims Circuit 
Scrapbook, Forrest Mims. 
New York: McGraw-Hill, 
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Books Received 

1983; 141 pages, 51 by 66 em, 
s o f t c o ve r ,  I S B N  0-07-
042389-X, $14.95. 

Global Stakes: The Future 
of High Technology in 
America, James Botkin, Dan 
Dimancescu, and Ray Stata, 
with John McClellan. Cam
bridge, MA: Ballinger Pub
lishing Co.,  1982; 248 pages, 
38 by 56 em, hardcover, 
ISBN 0-88410-886-4, $17.50. 

How to Break into Data 
Processing, Laura Steibel Ses
sions. Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 130 
pages, 33 by 48 em, soft
cover, ISBN 0-13-402479-6, 
$6.95. 

The !Iliac IV: The First 
Supercomputer, R.  Michael 
Hord. Rockville, MD: Com
puter Science Press, 1982; 350 
pages, 37 by 56 em, hard
cover, ISBN 0-914894-71-4, 
$29.95 .  

Introduction t o  Interactive 
Computer Graphics, Joan E. 
Scott. New York: John Wiley 
& Sons, 1982; 255 pages, 37 
by 55 em, hardcover, ISBN 
0-471-05773-8, $25.95. 

Introduction to the ZBO 
M ic ro c om p u ter ,  Adi J .  
Khambata. New York: John 
Wiley & Sons, 1982; 336 
pages, 51 by 66 crri, soft
cover, ISBN 0-471-86167-7, 
$11 .95. 

Kids and the Apple, Ed
ward H. Carlson. Reston, 
VA: Reston Publishing Co., 
1982; 218 pages, 50 by 65 em, 
spiral bound,  I SBN 0-
8359-3669-4, $19.95. 

Management Control of 
Data Processing: Preventing 
M a n ag e m e n t-By- Crisis ,  
W. H. Inmon. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 326 pages, 43 by 57 em, 
hardcover,  I S B N  0-13-
548123-6, $24.95. 

Microcomputer Architec
ture and Programming, John 
F. Wakerly. New York: John 
Wiley & Sons, 1981; 692 
pages, 41 by 55 em, hard
cover, ISBN 0-471-05232-9, 
$32 .95. 

Microcomputer Graphics 
and Programming Tech
niques, Harry Katzan Jr. New 
Y o rk : Van N o s trand 
Reinhold, 1982; 240 pages, 37 
by 55 em, hardcover, ISBN 
0-442-28419-5, $18.95. 

Microcomputer Uses in 
Small Business, John K .  
Jackson.  Kirkland, WA: 
Datamasters (12700 North
east 124th St . ) ,  1982; 79 
pages, 50 by 65 em, soft
cover, ISBN-none, $9.95. 

Microprocessor Instruction 
Sets and Software Principles, 
David L. Heiserman. Engle
wood Cliffs, NJ: Prentice
Hall, 1983; 440 pages, 43 by 
57 em, hardcover, ISBN 
0-13-581090-6, $29.95 .  

Personal Microcomputing 
in the Corporate Environ
ment. Albany, NY: Ad
vanced Management Re
search Inc . ,  1982; 35 pages, 
51 by 67 em, softcover, 
ISBN-none, $35. 

Picture This Too! David 
D .  Thornburg. Reading, 
MA: Addison-Wesley, 1982; 
224 pages, 51 by 66 em, spiral 
bound, ISBN 0-201-07767-1, 
$14.95. 

Principles of Database Sys
tems, 2nd edition, Jeffrey D. 
Ullman. Rockville, MD: 
Computer Science Press, 
1982; 484 pages, 37 by 56 em, 
hardcover, ISBN 0-914894-
36-6, $24.95. 

Run: Computer Education, 

Dennis 0. Harper and James 
H. Stewart. Monterey, CA: 
Brooks/Cole Publishing Co. , 
1983; 245 pages, 50 by 66 em, 
s of t c over,  I S B N  0-534-
01265-5, $15.95. 

Software Testing Tech
niques, Boris Seizer. New 
York: Van Nostrand Rein
hold, 1983; 320 pages, 38 by 
55 em, hardcover, ISBN 
0-442-24592-Q, $27.50. 

Techniques for Creating 
Golden Delicious Games for 
the Apple Computer, How
ard M .  Franklin, Joanne 
Koltnow, and Leroy Finkel. 
New York: John Wiley & 
Sons, 1982; 150 pages, 40.6 
by 60 em, softcover, ISBN 
0-471-09083-2, $12.95. 

TRS-80 Assembly Lan
guage Subroutines, William 
Barden Jr. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 232 
pages, 50 by 65 em, spiral 
bound, ISBN 0-13-931188-2, 
$18.95. 

Using the Osborne 1 Com
puter, T. G .  Lewis. Reston, 
VA: Reston Publishing Co., 
1983; 211 pages, 37 by 56 em, 
hardcover, ISBN 0-8359-
8142-8, $19.95. 

VIC Innovative Com
puting, Clifford Ramshaw. 
Nashville, TN: Melbourne 
House Software Inc. (347 
Redwood Dr.), 1982; 147 
pages, 33 by 50 em, soft
cover, ISBN-none, $14.95. • 

This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields .. we regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 



Clubs and Newwsletters 

Ergonomically 
Speaking 

The Ergonomics Newslet
ter, produced by the Koffler 
Group, an ergonomics con
sulting firm, reports on world
wide developments in human
factors engineering. The sub
scription rate is $126 in North 
America and $165 elsewhere. 
Two-year, multiple-copy, and 
educational discounts are 
available. For a free sample 
issue, contact The Ergonomics 
Newsletter, The Koffler 
Group, 1301 Lachman Lane, 
Pacific Palisades, CA 90272, 
or call (213) 459-4429. 

Collect The Stack 

The Stack is a monthly 
newsletter produced by the 
Long Island Computer Asso
ciation (LICA). Meetings are 
held on the third Friday of 
each mo�th at 8 p.m. at the 
New York Institute of Tech
nology. Anyone interested in 
computers may attend. The 
$12 annual membership fee in
cludes a subscription to The 
Stack. For further infor
mation, write to LICA, POB 
71, Hicksville, NY 11801. 

Northwestern 
Atarl Enthusiasts 

The Atari Computer Enthu
siasts (ACE) of Eugene, Ore
gon, an independent group 
not affiliated with Atari Inc., 
meets on the second Wednes
day of each month at 7:30 
p.m. The $10 annual member
ship fee includes the ACE 
newsletter; overseas subscrip
tions are $20 a year. Articles 
contributed to the newsletter 
are welcome. For more infor
mation, contact ACE, 3662 
Vine Maple Dr. ,  Eugene, OR 
97405. 

Compuswap 
In New �ersey 

Compuswap is an APF 
Users Group that produces a 
bimonthly newsletter contain
ing updates on softwar� and 
news about the APF Imagina
tion Machine. The $15 annual 
membership fee includes a 
subscription to the group's 
newsletter. Inquiries may be 
sent with a self-addressed 
stamped envelope to Compu
swap, POB 1373, West Cald
well, NJ 07006. 

News for VIdeo Users 

Interactive Video Technol
ogy has the latest news on de
velopments and products for 
interactive video training in 
medicin�. industry, and edu
cation. The subscriptio.n rate 
is $45 a year. For further in
formation, write to Heartland 
Communications, 223 Sunrise 
Dr. ,  Shreve, OH 44676, or 
call (216) 567-3732. 

Pascal for IBM PC 

USUS (UCSD-Pascal System 
User's Society) has formed 
an IBM Personal Computer 
special-interest group to serve 
as a clearinghouse for infor
mation on the implementa
tion, optimization, and use of 
the Pascal system. Individual 
memberships in USUS are $20 
annually. Membership in the 
IBM PC group is open to any 
USUS member. Applications 
are available from the USUS 
Secretary, POB 1148, La Jolla, 
CA 92038. 

Syntax Quarterly 

Syntax Quarterly, a new 
publication of the Harvard 
Group, offers programs, re
views, and products ex
clusively for Timex/Sinclair 

computer users. A one-year 
subscription (4 issues) costs 
$15. If you also want to sub
scribe to Syntax, a newsletter 
for Timex/Sinclair users, a 
combined subscription (4 
issues of the quarterly and 12 
issues of the newsletter) costs 
$39. Contact the Harvard 
Group, RD 2, Box 457, Har
vard, MA 01451, or call (617) 
456-3661 . 

Seattle Computer 
Products Users 

The Seattle Computer Prod
ucts Users Group (SCPUG) 
promotes the sharing of 
knowledge among users of 
8086/MS-DOS-based sys
tems. The group offers a 
forum for c\iscussion, system 
software, and a bulletin 
boan:!. Membership is $10 a 
year and includes a news
letter. For further informa
tion, contact either Frank 
Warren, SCPU G ,  25190 
Cypress Ave. #213, Hayward, 
CA 94544, (415) 785-7499; or 
Joseph Boykin, 47-4 Sheridan 
Dr. ,  Shrewsbury, MA 01545, 
(617) 845-1074. 

Remember �AMS 

Memory Pages is the offi
cial monthly newsletter of the 
Rochester Area Microcom
puter Society (RAMS). It con
tains minutes of the meetings, 
announcements, and a calen
dar of events. Membership in 
RAMS runs from October to 
September. The membership 

dues are $7.50 or $4 after 
April; institutional or com
mercial dues are $20. For more 
information, write to RAMS, 
POB 90808, Rochester, NY 
14609. 

LNW BBS at 1 200 bps 

The LNW User Group bul
letin board system (BBS) has 
been upgraded to operate with 
the Hayes Microcomputer 
Products 1200 Smartmodem. 
The system works with poth 
300- and 1200-bps modems. 
The LNW User Group offers 
members the �00-bps Smart
modem for $200 and the 
1200-bps Smartmodem for 
$550. For more information, 
call (516) 924-9229 (voice) or 
924-8115 (BBS) .  A subscrip
tion to the group's newsletter 
is available for $25 . For !!lOre 
information, write to the Suf
folk County Computer Asso
ciation, LNW User Group, 
244 Mill Rd., Yaphank, NY 
11980. 

News from the 
District of Columbia 

The Public Service Satellite 
C onsort ium produces a 
monthly newsletter that con
tains a calendar of events, ar
ticles, and conference reports. 
The newsletter is available to 
PSSC members and any inter
ested parties. Address inqui
ries to Michelle Wesley, Suite 
907, 1660 L St. NW, Washing
ton, DC 20036, or call (202) 
331-1154 . •  

If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par
ticipate. Please allow at least three months for your announce
ment to appear. 
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News and Speculation about Personal Computing 
Conducted by Sol L ibes 

Random Rumors: Tan
dy is believed to be readying 
three new computers for in
troduction this spring. Two 
are upgrades of the TRS-80 
Model I I  and Model I l l  (to 
be called the Model IV and 
Model 1 2, respectively) and 
the th i rd is a portable brief
case system ca l l ed t h e  
M 1 00. The Model IV wi l l  
have 1 28K bytes of RAM and 
an 80-column d isplay. The 
Model 1 2  will add expansion 
slots and a larger power sup
ply to the Model I I .  Also, 
look for the battleship-gray 
cases to be a thing of the 
past (the color conflicts with 
office decor). Tandy is ex
pe�ted to fi nal ly start sh ip
ping its long-awaited m ulti
user operating system for 
the Model 1 6  this month. 

DEC (Digital Eq u ipment 
Corporation) is supposedly 
working on a Un ix operating 
system for its personal com
puters . . . .  DEC is also h int
i ng about several new 32-bit 
VAX systems, using a single
chip microprocessor and a 
four-ch ip processor set, due 
for i ntroduction next year. 
. . . There are rumbl ings that 
I BM wi l l  soon i ntroduce a 
4-inch floppy disk capable 
of sto r i n g  2 5 0 K  byt e s .  
. . .  Also, Xerox is expected 
to fi na l ly  release Smal l 
�alk-80, and the first im
plementation wil l  be on the 
fi rm's model 1 1 00 Scientific 
I n f o r m a t i on system . . . .  
Digital Research i s  report
edly p lann ing to release 
a C compi ler . . . .  Fortune 
Systems is bel ieved to be 
developi ng a smal l-scale, 
low-cost version of its 32: 1 6  
machine using the new Mo
torola 68008 microprocessor 
(which requ i res on ly  an 8-bit
wide data path, s imi lar to 
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I ntel 's  8088) . . . .  Texas In
struments (TI) is expected to 
i ntroduce a new version of 
the 99/4 with 64K bytes of 
memory and a CP/M option, 
to compete with the Com
modore 64. Tl  i s  also ex
pected to shortly announce 
a portable compact com
puter. . . .  It is rumored that 
Sperry U n ivac and Mitsubi
shi are negotiating a private
label deal for a CP/M-based 
system .  

M a t t e l  C o m p u ter:  

Mattei Electronics i ntroduced 
the Aquarius computer at the 
January Consumer Electronics 
Show. With a Z80A processor 
and 4K bytes of RAM in the 
basic version for u nder $200, 
the machine can be expand
ed with a variety of peripher
als. Memory cartridges can in
crease RAM to 52K bytes, and 
two expansion modules offer 
the options of dual disk d rives 
and game control lers. What's 
more, with the d isk-drive ad
dition, the system wi l l  run 
CP/M 3.0 . . . .  P. C. 

S-1 00 Bus Standard 

Adopted: The I EEE  has 
fi nal ly adopted the S-1 00/ 
IEEE-696 bus standard for 
m i c roco m pu t e r  syste m s .  
This standard, which has 
been in the works for over 
three years (typical develop
ment time for an I EEE stan
dard) and requ i red the ap
proval of fou r  separate com
mittees, is an i mportant one 
because the S-1 00 bus is the 
most popular bus system 
u sed by m i c rocom puter 
m a n ufactu re r s .  Cu r rent ly  
c lose to  1 50 manufacturers 
make a total of over 500 dif
ferent plug-i n boards for 

S-1 00 systems. Hence, the 
standard will ensu re a h igh 
degree of com pati b i  I i ty 
among different manufac
turers' products. 

Even more i mportant, the 
standard provides for imple
menting future changes i n  
the state of  the  art i n  m icro
computer systems.  The stan
dard al lows up to 1 6  mega
bytes of d i rect memory ad
d ressing, up to 64K 1/0 ports, 
up to 1 0  vectored i nterrupts, 
up to 1 6  masters, with a mix 
of  up to 22 masters and 
slaves ( inc lud ing a front
panel option), and the flex
ibi l ity of configuring a sys
tem any way the user wishes. 
Manufacturers have a l ready 
i ntroduced S-1 00 processor 
cards for half a dozen dif
ferent 8-bit microprocessors 
( I nte l ' s  8080 and 8085,  
Zi log's Z80, MOS Technolo
gy's 6502, and Motorola's 
6800 and 6809) and seven 
different 1 6-bit microproces
sors (TI' s 9900, DEC's LSI- 1 1 ,  
I ntel 's  8086 and 8088, Zilog's 
Z8000, Motorola's 68000, 
and National Semiconduc
tor's 1 6032). More processor 
cards are expected . 

The S-1 00 manufacturers 
lead the i ndustry in imple
menting new techn ical de
velopments. They were the 
first to i ntroduce to the per
sonal computer marketplace 
1 6-bit systems; the CP/M, 
MS-DOS, OASIS, and Turbo
Dos operating systems; flop
py-disk systems; hard-disk 
systems; v i rtua l -d i sk  sys
tems; cache-memory sys
tems; mu ltiprocessing; and 
mu ltiuser systems .  In a l l  
probability they wil l  con
tinue to lead in the i ntroduc
tion of state-of-the-art fea
tures. 

Credit for the develop-

ment of the S-1 00/1 EEE-696 
bus standard goes to George 
Morrow of Morrow Designs 
and Kels E lmquist of Ithaca 
l ntersystems for d rafting the 
original  standard, and to 
Mark Garetz of Com pupro 
who fi nal ized the standard 
and pi loted it through the 
committees to fi nal  adop
tion . It is expected that the 
standard wil l be publ ished i n  
a fi nal form b y  the IEEE .  To 
fi nd out about receiving a 
copy, send a stamped, self
addressed, business-size en
velope to Mark Garetz, 
Compu pro, Box 2355 , Oak
land Airport, CA 94614 .  

Vlslcorp's Vlsl On: 

Way back in 1 98 1 ,  Xerox 
demonstrated its Star per
sonal workstation computer 

, system at the National Com� 
puter Conference (NCC) . The 
system featured a startl i ng 
new operating system de
signed for neophyte com
puter users and d isplayed a 
menu of graphic i mages, 
cal led icons, depicting ob
jects normally fou nd i n  the 
office :  fi le  cabi nets, fi l e  
folders, a printer, etc ., a l l  on  
a page-format, bit-mapped 
video display. The cursor 
was controlled with a thing 
cal led a mouse, which the 
user could rol l  around on the 
desk to al low motion be� 
tween menus and items i n  
the menus.  For example, it 
a l lowed the user to very 
easily "cut and paste" to
gether text. The system ef
fectively l im ited the key
board to the minor  role of 
text entry. The Star heralded 
the new generation of user
friendly computers; the only 
hitch was that the cost was 
"out of sight," and Xerox has 



yet to go i nto production on 
the system.  

Several compan ies showed 
s i m i l a r  products a t  l as t  
year's NCC. Although lower 
in cost than the Xerox sys
tem, they too had prices that 
l im ited the i r  acceptance. 
And Apple has introduced 
such an operating system on 
its new 68000-based Lisa. 

Now comes word that 
Visicorp wi l l  release th is  
summer a software package 
for the I BM Personal Com
puter (others to follow) that 
provides many of these fea
tures. Called Visi On, it pro
vides "wi ndows" in which 
text and other fi les can be 
viewed, moved, and shuffled 
around using a two-button 
mouse cursor control ler ( in
terfaced via a n  RS-232C 
serial port). The software is 
written largely in C and is 
designed to be machi ne- and 
operat ing-system i ndepen
dent. A m in imal system on 
the I BM Personal Computer 
wi l l  requ i re 1 28K bytes of 
memory (more memory is 
desirable; 5 1 2 K bytes i s  
recom mended when using 
concurrent CP/M) . Visicorp 
is also said to be readying 
com m u nicat ions and net
working software. 

If Visi On wi l l  i ndeed pro
vide these promised featu res 
it could have a serious i m
pact on Apple's new 1 6-bit 
systems, which are expected 
to provide s imi lar  features 
(some of Apple's key design
ers worked on the Xerox Star) 
and be much more expen
sive. 

I BM Doings: There i s  a 
rumor afloat that I BM wi l l  
leave both Digital Research 
and Microsoft out in the 
cold. It is suggested that, 
having just i ntroduced Un ix 
for the fi rm's Series/1 m in i
computers, I BM wi l l  go for 
complete product- l ine com
patibil ity by eventually of
fering Unix (not Xen ix) for 
the Persona l  Com puter, 

d ropping CP/M-86 and PC
DOS (MS-DOS) ent i rely .  
. . . M. H. 

I n  an act rem in iscent of 
Apple Computer, I BM has 
notified its dealers that it 
wi l l  not condone resel l i ng of 
its systems to unauthorized 
dealers. However, it has not 
gone as far as Apple did i n  
th reate n i n g  to term i nate 
such dealers. Further, I BM 
has curtailed production of 
machi nes with only 1 6K 
bytes of memory to prevent 
unauthorized resellers from 
purchasing units for expan
sion with non- IBM memory 
and d isk d rives. 

I BM now has about 500 
dealers ( including 300 Com
puterland dealers) and is ex
pand ing its dealer network 
rapid ly, leading to i ntense 
com petition in some areas. 
For example, in southern 
California, an area noted for 
h efty d i s c o u n t i n g ,  o n e  
dealer has advertised a price 
of $2405 on an I BM Personal 
Computer system l i sti ng for 
$3085 - more than a 20% dis
count. Furthermore, several 
I BM Product Centers have 
offered special promotions 
that have included 1 0% dis
cou nts and other induce
ments. Also, I BM has in
stituted a 22% d iscount pro
gram for school purchases. 

I BM is expected to fi nal ly 
introduce its hard-disk op
tion for the Personal Com
puter next month or the 
month after. It is expected to 
use the Seagate 5 1f.!-inch 
d rive and Xebec controller, 
and wi l l  provide from 10 to 
60 megabytes of storage. 

Matsushita has signed a 
contract to m a n ufact u re 
com puters for I BM that wi l l  
be  sold by  I BM japan Ltd. 
The first systems are expect
ed to go on the market this 
spring with prices ranging 
from $4000 to $6000. Colby 
Computer of Palo Alto, Cal i 
fornia, has i ntroduced a kit 
to convert an I BM Personal 
Computer i nto a 26-pound 
port a b l e  com put e r .  j u st 

remove the I BM mother
board and disk d rive from 
I BM's box and i nstall it i n  
the Colby PC-1 box, which 
also contains a 9-i nch video 
monitor. 

I BM and Carnegie-Mellon 
Un iversity have entered i nto 
an agreement to develop a 
m i c rocom p u t e r  n etwo r k  
(with 7500 workstatio n s) 
over a th ree-year period . The 
project w i l l  i nvolve t h e  
development of a 32-bit 
machine with 1 megabyte of 
memory and a h igh-resolu
t ion bit-mapped graph ics 
screen and tablet.- I n it ia l ly, 
the network wil l  use 1 000 of 
the new I BM 68000-based 
microcomputers, with the 
32-bit mach ines being added 
as they are developed . Stu
dents wi l l  be expected to 
either lease or purchase the 
systems. 

Apple News: Much to 
the surprise of industry ex
perts, Apple Computer I nc .  
showed 

'
a very strong in

come increase for the last 
quarter of last year, ending 
September 24. I ncome i n
creased 7 1 % to almost $1 9 
m i l l ion and sales j u m ped 
80% to almost $ 1 76 m i l l ion .  
Considering the age of the 
Apple I I, the friction be
tween Apple and its dealers, 
and the competition from 
I BM,  a n a l ysts ex pected 
stu nted growt h .  I n stead 
Apple shipped over 300,000 
systems - in the past year, 
about twice the number of 
I BM Personal  Computers 
( I BM's revenues are believed 
to be greater, however). Ex
perts now expect that Apple's 
sales growth wi l l  continue to 
be strong i nto the begi n ni ng 
of this year. It's also i nterest
ing to note that Apple is i n  
the process of i ncreas ing its 
work force from 3500 to 
4900 employees, apparently 
betting on the acceptance of 
the new Lisa, Mackintosh, 
and lower-cost Apple II sys
tems. 

Although Apple's market 
share decreased, the overall 
growth of the market has 
resulted in increased sales 
for Apple. Apple has decid
ed to become aggressive i n  
its campaign to  halt trans
shipping of machines from 
authorized dealers to u nau
thorized d iscounters. It has 
h i red a Phoenix-based law 
firm to track the origins of 
transshipped computers and 
i s  prom ising to take action 
against dealers it

-
suspect� 

have violated their agree
merit Apple c la ims to have 
cut off a few dealers a l ready 
for this reason .  

Steve Wozniak,  a co
founder of Apple Computer 
Inc . ,  has joined forces with 
Digital Research to develop 
a new product for the Apple 
I I .  It is an add-on card that 
wi l l  al low the Apple II to run 
CP/M-Pius (also known as 
CP/M version 3) and support 
the new emerging GSX-80 
g ra p h i cs sta n d a r d .  The  
board wi l l  be  produced and 
marketed by ALS (Advanced 
Logic Systems) of Sunny
vale, California. 

CP/M-Pius Introduced: 

Digital Research Inc.  has 
fi nal ly released its new ver
s ion  of CP/M fo r 8-bit 
machines. Digital Research 
cal ls  it CP/M-Pius, but most 
computer experimenters wi l l  
probably refer to  i t  as  CP/M 
version 3 .0. Certa in ly it is a 
major upgrade of CP/M, 
offering many new features 
and performance enhance
ments. Most particu larly it 
takes advantage of the fact 
that 8-bit systems are going 
beyo n d  t h e  t r a d i t i o n a l 
64K-byte memory bounds. 
CP/M-Pius i s  designed for 
systems with banked mem
ory where the size of the 
DOS (disk operating system) 
is no longer a problem. The 
memory space for programs 
now can be as great as 62K 
bytes, with additional buf
fers for 1/0. Thus we can ex-
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pect to see · 8-bit CP/M-Pius 
systems, typical ly with 256K 
bytes of memory and high
speed performance, particu
larly for hard-disk systems. 

CP/M-Pius also offers such 
featu res as 1/0 redi rection 
(in the manner of Un ix), date 
and time stamping, fi le pass
words, a command-l ine edi
tor, and · a Help command . 
Maximum total floppy-disk 
d rive capacity is now up to 
5 1 2  megabytes and fi le size 
is now up to 32 megabytes 
maximum. Another big im
provement is the documen
tation. Previous CP/M docu
mentation was written for 
very advanced p rogram
mers. The new documenta
tion is much more down-to
earth and more professional
ly produced. There are 26 
new BDOS (basic d isk oper
ating system) functions and 
1 6  new B IOS (basic i nput/ 
output system) fun ctions .  
Most CP/M version 2.2 ap
plication programs should 
run under CP/M-Pius with no 
chc:nge;  however, some 
problems can be expected 
with certain debugging and 
disk uti l ities. 

We now await the new 
version of MS-DOS from 
Microsoft to see its enhance
ments. In any case, CP/M
Pius wil l  no doubt add new 
l ife to the 8-bit microcom
puter world, and 8-bit ma
chines wi l l  continue to com
pete stro ng ly  wi th  t h e  
emerging 1 6-bit machines. 
Now if Digital Research 
would just add concurrency 
(mu ltitasking) to CP/M-80, 
the company would have a 
very attractive product! 

New 3 2-Bit Desktop 

System: Hewlett-Packard 
(HP) is the first company to 
announce a 32-bit desktop 
computer system .  Called the 
9800, it wi l l  employ H P's  
own 32-bit microprocessor 
chip set and wi l l  provide a 
claimed performance equiv
alent to I BM's 370/ 1 50. 
Prices wi l l  start at $28,000. 
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Shipments are expected to 
start in this quarter. The ma
chine is expected to be ori
ented to the scientific and 
engineering markets. 

HP appears to have scored 
a coup over competitors i n  
the 32-bit field . AT & T (Amer
ican Telephone and Tele
graph) is expected to i ntro
d uce a 32-bit system later 
this year, and I ntel is ex
pected to i ntroduce a new 
32-bit microprocessor that is 
su itable for desktop com
puter use. 

Portable Market Ac

celerates: Adam Osborne 
in effect created the port
able computer market with 
his Osborne 1 computer. I n  
1 98 1 ,  h is  first year of  busi
ness, he claimed to have 
done $ 1 0  mi l l ion worth of 
b u s i n ess .  Last year  he  
claimed $ 1 00 m i l l ion, and he  
i s  shooting for $1  bi l l ion by 
the mid-1 980s. Several com
petitors have entered the 
market with machines that 
are either lower in price or 
have better featu res, or  
both .  

The  porta b l e-com p uter  
market presently appears to 
be the fastest-growing seg
ment of the personal com
puter market. Apple Com
puter Inc.  is known to be 
working on a portable sys
tem, . as are Tandy, I BM, 
DEC, and several Japanese 
companies.  Systems from 
over a dozen manufacturers 
are expected to be out by 
yea r-en d .  One J apanese 
portable i s  al ready being 
marketed in Japa n .  The 
Japanese fi rms are expected 
to be very strong in the port
ab le-com puter arena be
cause of thei r advantage in 
d isplay technology. 

The next big i nnovation i n  
portable computers i s  ex
pected to be the new 3-i nch 
floppy-d isks and hard-disk 
d rives for mass storage. Al
though some people ques
tion the rel iabi l ity of a Wi n-

chester hard-disk d rive in a 
portable system, such un its 
are expected shortly. 

How Are They All 

Doing? Accord i ng to a 
report generated by Portia 
Isaacson and Egil Ju l iussen 
of Future Computing Inc. (a 
market-research firm), the 
microcomputer system with 
the largest base of customers 
by the end of 1 982 was the 
Commodore VIC-20, with 
about 750,000 systems sold .  
Second and th i rd were the 
Apple I I  and Timex/Sinclair 
1 000, both with a bo u t  
600,000 systems, followed 
closely by the Texas In
stru ments T I -99/4A, with 
about 575,000 systems. The 
report says that, d u ring 1 982, 
the VIC-20, Timex/Sinclair  
1 000, and TI-99/4A overtook 
the Apple II by sel l ing at a 
rate of at least three to one. 
This is accounted for by the 
fact that the VIC-20 and TI-
99/4A are being sold by over 
8000 mass-m erchand is ing  
stores such as  K-Mart and 
Toys-R-Us, while the Apple I I  
i s  sold only th rough 1 000 
computer stores. 

AT & T Offers to Sup

port Unix: In a su rprise 
move, AT & T has announced 
that it wi l l  provide support 
for Unix to source-code 
l icensees. Binary l icensees 
(end users) must get support 
from Unix vendors. The sup
port wil l  i nc lude telephone 
hot l ines for troubleshooting, 
technical consu ltants, semi
nars, newsletters, electronic 
mail  reports of problems, 
and periodic releases of up
dates. 

AT & T has also released 
Un ix System V, an upgrade 
from the System I l l .  It pro
vides enhanced screen edit
i ng, text processing, file-sys
tem maintenance, and com
munications. Further, it has 
"tighter" code (meaning it is 
a more concise and stream
l i n e d  p rogram)  a n d  i s  

claimed to operate more ef
ficiently. 

Some commercial users of 
U nix are complain ing that 
they have only just fin i shed 
transporting System I l l  to 
thei r machi nes (System I l l  
was announced only a year 
ago), and now they wi l l  have 
to spend more development 
time on System V. Com
plaints have also been heard 
regarding the Un ix standard, 
based on System I l l , which 
has nearly been completed 
and now wi l l  have to go 
back for reworking. 

W e s t e r n  E l e c t r i c  h a s  
opened what i s  considered 
the world's la rgest software 
deve l o p m e n t  fac i l i ty i n  
Lisle, I l l i nois .  The fi rm plans 
to have 1 700 people there 
shortly, with 2400 expected 
eventually. Industry experts 
feel that this is a prelude to a 
future AT & T assault i nto 
the general-computer mar
ketplace via a thrust i nto the 
software business. AT & T is 
rumored to be readying a 
computer using the Bell
mac-32 32-bit microproces
sor for i ntroduction next 
year. 

I BM has i ntroduced Un ix 
for its Series/1 m i n icom
puters, and the firm is ex
pected to a lso make it avai l
able for the 4300 mainframe 
series. I BM is reportedly 
readying a 32-bit version of 
the Series/1 for i ntroduction 
this year. 

In an i ntere.sting sidel ight, 
Tandy Corporation has asked 
the  J ust ice  Department  
to  forbid AT & T'  s us ing  the 
Bell name when that firm 
goes i nto the computer and 
other businesses. They con
tend that the new logo and 
name, American Bel l ,  i s  just 
n ot enough of a departure 
and that the use of the name 
"Bel l"  wi l l  give AT & T too 
much of an advantage. 

M lcro-Fioppy Makers 
vie for a Standard: It' s 
chaos i n  m icro-floppy land, 
with manufactu rers trying to 



m a ke 3 - i n c h ,  3 1f.! - i n c h ,  
W2-inch, and 4-inch floppy 
disks the standard ,  and so 
far no one is succeed ing. Re
cently, Shugart Associates 
i ntroduced its 3V2-inch d rive. 
However, Micro Peripherals 
Inc.,  which had previously 
endorsed the 3V2-inch d rive, 
has switched to the H itach i  
3-i nch d rive. Then there' s the 
31f.!-inch drive being pushed 
by Seagate Tec h n o l ogy, 
Tabor Corp., and Dysan Inc .  
Also, I BM is bel ieved to be 
working on a 4-inch d rive. I n  
the meantime, Tandon (one 
of  the pr ime factors i n  the 
floppy marketplace), along 
with Verbatim, has decided 
to go with the Sony 3 V2-inch 
drive . . . .  A. L. 

Whatever size becomes 
standard for micro-floppies 
might also become a stan
dard size for m icro-hard 
disks. One company, Sy
quest, has a l ready i ntro
duced a 3 .9-i nch hard-d isk 
drive with removable media . . 

Local-Area Network 

Market Developing: 

Nestar and Corvus have 
p i o n eered  t h e  l ow-cost 
microcomputer LAN (local
area network) market. Re
cently they were joined by 
3Com, and a batt le is shap
ing up for market share. Al
though the early versions of 
· these systems were slow, 
newer upgrades are provid
i ng much higher perfor
mance. Nestar and 3Com 
provide sophisticated n et
working software for thei r 
systems while Corvus sup
ports a wide variety of dif
ferent personal computers on 
its system. 

Companies such as DEC 
and HP appear to be goi ng 
with the more expensive 
Ethernet system . I n  the  
meanti me, c lose to two 
years of wrang l i n g  have 
gone on in the I EEE  LAN 
st a n d a r d  c o m m i t t e e ;  
manufactu rers fail t o  agree 
on an i ndustry LAN stan
dard, and about two dozen 

d ifferent systems have been 
i ntroduced . This may lead to 
chaos in the LAN market
place. I BM is expected to i n
troduce soon yet another 
system, which because of 
I BM's position in the com
puter market may become 
the de facto standard . 

Battle In the Class

room: People tend to get 
hooked on the first com
puter they are trai ned on.  
Hence, Apple, Tandy, I BM, 
Tl ,  and Atari a l l  want to get 
their machines i nto schools 
so that students wi l l  i nflu
ence their parents to buy 
systems, and later the gradu
ates wi l l  pu rchase their own 
systems.  

So far Apple seems to be 
winn ing  the battle of the 
c l a ss roo m :  thousands  of 
Apple II systems are in
stal led, and a federal b i l l  
may be passed to al low com
panies to write off twice the 
manufacturing cost of com
puters they donate to prima
ry and secondary schools. 
The bill has already passed 
the House of Representa
tives. 

I BM has moved into the 
fray with a 22% d iscount to 
accredited schools and col
leges on its basic Personal 
Com puter system.  Further, 
as I mentioned earl ier, I BM 
has entered i nto a develop
ment project with Carnegie
Mel lon U n iversity that is ex
pected to have far-reachi ng 
im pact in the educational 
world . Carnegie-Mellon is 
also negotiat ing with Warner 
Com m u n i cat i o n s  (Ata r i ' s  
parent company) t o  make 
the  Carnegie-M e l l o n / I BM 
systems avai lable to homes 
via cable television .  

Commodore and Tandy 
offe r s pe c i a l  d e a l s  to 
schools and have also been 
successfu l i n  i nstal l i ng a 
large number of computers 
i n  schools. DEC has just 
s i g n e d  a c o n t ract wi th  
Rochester I nstitute of  Tech-

nology to sell DEC personal 
computers to RIT students, 
facu lty, and staff at about a 
40% d iscount (does it pay to 
enrol l  as a student to buy a 
system?) .  

V lrtual Disk Systems: 

The cont inu ing decrease i n  
memory cost has led t o  the 
i ntroduction of d i sk-emu
lator systems that substan
tial ly speed up system per
formance . In appl ications 
such as database systems 
and sorti ng that make a 
large number of disk access
es, the u lt imate speed of the 
system is determined by the 
access t ime of the d i sk  
rather than the processor 
used . Thus a system that 
al lows disk files, buffer files, 
and temporary i ntermediate 
files to be stored in solid
state memory speeds up pro
gram execution somet imes 
by as much as 1 00 t imes .  The 
only disadvantage i s  that if 
power is shut down before 
the data is transferred from 
the virtual disk in memory to 
the actual disk, data wi l l  be 
lost. 

There are at least five 
manufacturers of such sys
tems, i nc lud ing  Sem id i sk  
Systems, Beaverton, Oregon; 
Magn o l i a  M i c rosyste m s ,  
Seattle, Washington; G G  En
gineering, San Leandro, Cali
fornia; Ax lon, Sunnyvale,  
California; and Macrotech 
I nternational, Canoga Park, 
California . . 

Top Three Operating 

Systems: The UCSD p-Sys
tem, from Softech Microsys
tems, now appears to rank 
th ird i n  the popularity con
test for si ngle-user m icro
computer operating systems.  
CP/M sti l l  ranks first, and i s  
sti l l  far out  i n  front. Second 
i s  MS-DOS from Microsoft. 
Although, it's doubtful that 
the p-System wi l l  move up a 
notch i n  the race, it is i nter
esting to note that the sys
tem is a l ready avai lable on 

DEC, H P, Osborne, Tl, Phil
l i ps, Zenith, Commodore, 
Sage, Nixdorf, and Victor 
computers. 

Robots with a Sense 

of Touch: MIT (Massachu
setts Institute of Technolo
gy) reports that a research 
program has developed a 
m uch-improved tacti le sens
i ng system for robots that 
provides a very hull}.an- l ike 
sense of touch.  The new sen
sor system is  i ntended to be 
u.sed as part of a tendon
actuated mechanical finger 
that operates much l i ke a 
human fi nger.  The device is 
made up  of 256 tacti le sen
sors that fit on the tip of a 
fi nger. 

The Artificial I ntell igence 
Laboratory at MIT is devel
opi ng  tact i l e  recognit ion 
programs that al low the sen
sor to determ i ne the general 
shape of an object it is 
touching, if it has any bumps 
or depressions, and if the ob
ject can be rol led. Research 
is also expected in the area 
of texture recognition and 
construction of a touch pic
ture of an object as the sen
sor is moved across the ob
ject. 

R eta l l e rs Compla i n  

About Low Profits: It is 
estimated that there are now 
over 2500 computer stores i n  
the  U .S.  doing about $2.5 
b i l l ion i n  sales. However, the 
prol iferation of stores and 
the poor economy are lead
ing  to competition and d is
counting that are combin ing 
to h u rt i ndependent com
p u t e r  r e t a i l e r s .  M a n y  
m icrocomputer stores were 
started i n  ga rages a n d  
basements a few years ago 
by hobbyists who hoped to 
profit from thei r passions. 
Now a number of these 
stores a re fi nd ing  them
s e l ves  u n d e rc a p i ta l i ze d ,  
trapped i n  the complexities 
of reta i l i ng, and squeezed 
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between low manufacturer 
d iscounts and high mail
order dealer d iscounts. More 
computers are now sold 
through mass merchandisers 
t h a n  t h ro u g h  com p u t e r  
stores. A s  a result, several 
hundred of these pioneering 
computer stores closed · last 
year, and more are expected 
to close this year. 

Las Vegas Show: Several 
new computers were i ntro
duced at the winter Consum
er Electronics Show (CES) i n  
Las Vegas. Commodore made 
a splash with a portable ver
sion of the 64, offering a bui lt
in color display and two 
drives for $1 595. Another en
try was the firm's hand-held 
computer with 4K bytes, ex
pandable to 1 6K bytes. This 
same machine is being manu
factured by Toshiba . . . .  TI 
i ntroduced the 99/2, designed 

QUESTEXT Ill i5 a mature general purpose system for 
organizing and communicating 11!Ktua1 information. It 
organizl.'$1e>tt into tree·like menu structures. II Is the 
fiat electronic \VorDshel!t, a generalized information 
h4ndler. 

Unlimited utn: Dealer Demo; On lml? help and docu· 
mentation: Computer-aided instruction: On·job training: 
Top·down �ftware documenH,tion: Writer's ou1lines: 
Electronic fileboK; Speech teleprompling: CIMsroom 
blackboarding; Addrns/phonebook: Public access qun· 
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Observation logging; Pertonnel atds (locator service. job 
description, line of command); Customer/ New Product 
support and training; Technical :nformation manage· 
ment: Diagnosis support; Qual1ty control: Price/Product 
data: Electronic Publishing; Bulletin boarding: Tutorials 

to go head-to-head with the 
Timex/Sinclair 1000, with a 
$99.95 price tag. Also on dis
play was the Compact Com
puter 40, a battery-operated 
system with 6K bytes of RAM 
and an optional four-color 
pri nter/plotter. 

Spectra Video drew much 
attention with its SV 3 1 8  com
puter, a 32K-byte ROM, 32K
byte RAM system (expand
able to 96K bytes of ROM and 
1 44K bytes of RAM), with a 
base price of $299. A wide 
range of peripherals are avail
able, and the system is com
patible with CP/M 3 .0. Per
haps its most d istinguishing 
physical characteristic is the 
joystick on the keyboard 
panel.  Entex is offering the 
2000 Piggyback Computer, a 
keyboard for the Atari 2600 
includ ing 8K bytes of BASIC 
and 3K bytes of RAM, for $95. 
The Timex/Sinclair 2000 (the 
American version of England's 
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Spectrum computer) was an
nounced at the show, and a 
$1 5 rebate was offered on the 
Timex/Sinclair 1000 . . . .  P. C. 

More Imports from 

Japan: The Commerce De
partment reports that IC ( in
tegrated c i rc u it)  i m ports 
from japan for the fi rst 9 
months of last year doubled 
in dollar volume, while U .'S. 
IC exports to japan rose 
27%, causing a trade deficit 
of $227 m i l l ion . The japa
nese now have 7% of the 
total U .S .  IC market. Con
sumption of ICs in japan last 
year rose 1 5%,  whi le in the 
U .S. IC makers were laying 
off employees and operati ng 
at 70% of capacity-al l  at a 
time when tariffs between 
the U .S.  and japan were 
equal ized . 

0 Sf Division Sold: 

Ohio Scientific Inc. ,  one of 
the earliest personal-com
puter makers (begun in 1 975 
and later bought out by MIA
COM I nc. ) ,  has reportedly 
been sold to Kendata Inc .  of 
Stamford, Connecticut. OSI 
has been i n  fi nancial d if
ficulties for several years and 
reportedly had a substantial 
loss in 1 982. Kendata, found
ed only last year, sel ls  and 
leases smal l-business com
puters (e.g., Victor, Altos, 
and North Star) and has 22 
employees (versus 200 at 
OSI ) .  OSI reportedly has sold 
38,000 systems and has 400 

·dealers. 

Random News Bits: 

CBS is reported preparing to 
open its first computer store 
in Berkeley, Californ ia, with 
the hope of eventual ly es
t a b l i s h i n g  a c h a i n o f  
stores . . . .  Non-Linear Sys
tems, Solana Beach, Califor
nia, reports that it is now 
shipping 1 0,000 Kaypro I I  
portable computers each 
month . . . .  Q u a n t u m  Sc i -

ence Corporation,  a New 
York research fi rm, esti
mates that the japanese cur
rently have a 1 .  7% share of 
the U .S.  smal l-business com
puter market (est imated at 
$7.9 m i l l ion), and the firm 
expects this to increase to 
about 3 .5% by 1 986 . . . .  Sy
quest Technology has l i ned 
up  a second source for its 
3 .9-inch Winchester drive, 
which puts the company in a 
prime position as a hard-disk 
suppl ier for portable com
puters . . . .  Centronics Data 
Computer Corporation has 
qu ietly dropped its plans to 
p roduce the  Qu ietwriter 
p r i n t e r  w h i c h  was a n 
nounced with great fanfare 
two years ago . . . .  Drivetec, 
Palo Alto, California, has 
i n t ro d u c e d  a 5 14 - i n c h  
floppy-disk d rive stori ng 3 .3  
megabytes. It i s  half-height 
and has a track density of 
1 92 tracks per inch . . . .  I ntel 
has i ntroduced the 71 1 4  
4-megabit bu bble-memory 
device that it expects to start 
sampl ing by early summer. 
. . .  The French government 
now levies a fi ne on sup
pl iers who use Angl icized 
jargon in program and com
p u t e r  d o c u m e n t a t i o n .  
. . .  ADAPSO (Association of 
Data Process i ng Service 
Organizations) has fi nal ly 
recognized the microcom
puter and establ i shed a 
M i c rocomputer  Software 
Association . . . .  Atari has an
nounced the Atari 1 200XL 
Home Computer System for 
i ntroduction this summer. 
Look for it to be a di rect 
competitor for the Commo
dore 64 and the new Apple 
l ie.• 

MAIL: receive a large 
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I 
What's Neww? 

Streaming Tape 
Cartridge for Winchester Backup 

The Slider from Data 
Electronics is a Y4 -inch 
digital cartridge tape drive 
designed to match the 
backup requirements of 
cu rrent 5 Y4 - inch Win
chester d isk  systems.  The 
Slider features streaming 
operation with I 0 mega
bytes of storage, a read/ 
write head with write 
drivers and read preampli
fiers, and interfa ce logic 
with motion control and 
status reporting. I t  uses a n  
ANSI-sta ndard 4 5 0-foot 
mag netic-ta pe c a rtridge 
and inco rporates G C R  
(group code recording) . 

The Slider has a recording 
density of up to I 0,000 
flux cha nges per inch. 

The Slider is available in 
a variety of packages: open 
frame, slide mounted, and 
desktop in multiple mount
i n g  co nfig u rat ions .  I n  
OEM (original equipment 
manufactu rer) quantities, 
the Slider costs less than 
S 500. For purchasing and 
ordering information, con
tact Data Electronics Inc. ,  
I 0 I 50 Sorrento Valley Rd.,  
San Diego, CA 92 1 2 1 ,  
(6 1 9) 45 2-7840. 
Circle 550 on inquiry card. 

Hard-Disk System for Apples and IBM PC 

T h e  H o b by i s t  i s  a 
5 V4 -inch hard-disk drive 
designed to work with the 
Apple II and Ill and the IBM 
Personal Computer. Pro
duced by Santa Clara Sys
tems, this drive includes 5 
m egabytes of sto ra g e  
capacity, a controller, host 
adapter, operating soft
ware, cable, and cabinet. 
The Hobbyist costs S 1 99 5 .  
Contact Santa Clara Sys-

tems Inc . ,  560 Division St. ,  
C a m p b e l l ,  CA 9 5 008, 
(408) 3 74-6 9 7 2 .  
Circle 55 1 on inquiry card. 

Intelligent Controllers 
Interface to Popular Buses 

A family of intelligent 
controllers that hook I BM
compatible 9-track format
ted tape drives to a variety 
of popular computer buses 
has been introduced by 
Alloy Engineering Com
pany. The ITS fami ly of 
8085-based c o n t ro l l e rs 
links such drives as the 
Cipher Microstreamer to 
S- 1 00, SS-50, and Radio 
Shack TRS-80 buses. These 
controllers feature soft
wa re-selecta ble ASC/1-to
EBCDIC (extended binary
c o d e d d e c i m a l  i n te r-

change code) conversion 
in firmware. Software is 
supported under the fol
lowing operating systems: 
CP/M, MP/M , DPC/OS, 
OS-9, and TRSDOS. 

In O EM (original equip
m ent manufacturer) quan
tities, the ITS fami ly costs 
5 650 per u nit. For more in
formation, contact Alloy 
E n g i n ee r i n g  C o .  I n c . ,  
Computer Products Divi
s i o n ,  1 2  M e rcer  R d . ,  
Natick, M A  0 I 7 60, (6 1 7) 
655-3 900. 
Circle 552 on inquiry card. 

Microfloppies for HP Computers 

H e w l e t t- P a c k a r d i s  
marketing a fami ly of 
3 Yz -inch mass-storage sys
tems for its personal, busi
ness, and technical com
puters. Each microfloppy 
system uses a 3 Yz -inch 
Sony drive and H P  elec
tronics. Presently, the firm 
has three packages ava il
able: a single-drive 2 70K
byte system, a 540K-byte 
dua l-drive model, and a 
4 . 6-megabyte Winchester 
disk coupled with a single 
3 Yz -inch microfloppy. The 

3 Yz -inch disk drive trans
fers 1 7, 800 bytes of infor
mation per second. The 
disk, which can record 
1 3 5 tracks of data per 
inch, is wrapped in a hard 
polymer  h o u s i n g .  The 
drive has a sliding cover 
for the read/write open
i n g ,  w h i c h  p r o t e c t s  
a g a i n s t  c o n ta m i n a tion 
from d ust and dirt. 

The 3 Yz -inch drive sys
tems a re compatible with 
HP Series 80, I 00, and 200 
personal  computers and 
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the HP I 000 desktop com
puter family. Prices range 
from S I 200 to S 49 7 5 .  The 
3 \12 -inch media cost S 59 
per box of I 0. Full deta ils 
a re available from your 
l o c a l H e w l ett- P a c k a rd 
sales office. 
Circle 5 53 on inquiry card. 

Elite Drives 
for Apples 

The Elite line of 5 Y4 -inch 
floppy-disk drives from 
Rana Systems a re Apple
compatible. Standard fea
tures include storage capa
cities of up to 625K bytes, 
the ability to work with 
Apple's and Rana Systems' 
controller cards, and DOS 
3 . 3 ,  Pasca l I .  I ,  and CP/M 
compatibi l ity . The E l ite 
controller card lets you 
hook a ny combination of 
four Apple or Rana Systems 
drives to the Apple II, and it 
automatically boots I 3-
and I 6-sector disks. 

The Elite One, a single
sided, 40-track drive pro
viding I 63K bytes of stor
age, costs $ 3 79.  A double
sided, 40-track drive with 
3 26K bytes of storage, the 
El ite Two is S 649.  The El ite 
Three is a double-sided, 
80-track drive priced at 
S849. Each El ite drive 
comes with a user manual 
and an enha ncer disk. Op
tiona lly, they can be pur
chased with the controller 
card for S 5 I 9, S 749, and 
S 949, respectively. The 
controller card a lone is 
S I 4 5 .  For further details, 
contact Rana Systems, 
20620 South Leapwood 
Ave. ,  Carson, CA 90746, 
(800) 42 1 -2 207;  in Ca lifor-
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nia, c a l l  (800) 262- I 22 I or 
(2 I 3)  538-2353 . 
Circle 5 54 on inquiry card. 

COMDEX REPORT 

Big Screen for IBM 
Personal Computer 

Quadscreen, a I 7-inch 
monitor for the IBM Per
s o n a l  C o m p uter  from 
Q u a dram C o rporatio n,  
was on display at the Fall 
Comdex in Las Vegas. 
Capable  of d isplaying 
I 0,240 characters simul

ta neously, this P4 phos
p h o r  h i g h - r e s o l u t i o n  
monochrome screen can 
use a 5 by 7 character 
matrix to achieve a I 60-
character by 64-line dis
play. A split-screen feature 
gives you side-by-side so
c h a ra c t e r  by 6 4 - l i n e  
screens. and a bit-mapped 
graphics mode permits an 
addressable resolution of 
9 60 horizontal by 5 I 2 ver
tica l .  Screen attributes in
clude reverse video and 
forward and backward 
scroll . Built-in, user-defin
able character sets and 
driver firmware in read
only memory are stan
dard. Quadscreen has full 
IBM PC-DOS/BIOS com
patibility. 

An optional P39 green
phosphor screen is avail
a b l e  for Q u ad screen . 
Priced at S I 950, Quad
screen comes with a 
cable, software. and a 
controller that uses only 
one slot on the Personal 
Computer. For informa
tion, contact Quadram 
Corp. ,  4357 Park Dr. , Nor
cross, GA 30093, (404) 
923-6666 . 
Circle 555 on inquiry card. 

Printer Features 
Variable-Speed Operation 

The 8600 dot-matrix im
pact printer with variable
speed operation and an 
I 8-wire print head was in
troduced at Comdex by 
C .  ltoh Electronics Inc.  
This printer features task
dominant print speeds of 
I 80 cps (characters per 
second) for data and list 
processing, 90 cps for 
high-resolution graphics. 
and 60 cps for near letter
quality output. Using a 9 
by 9 matrix, the 8600 of
fers an 80-cha racter-per
l i n e  fo r m a t . b u i l t - i n  
graphics mode, a 2K-byte 
b u ffer (expa n d a b le i n  
2K-byte increments) that 
reduces the central proces
sor overhead, and parallel 
and serial interfacing with 
X/ON and X/OFF proto
col. Paper feed is either bi
directional  roll or optional 
tractor feed. The platen 
distance is adjustable for a 
variety of form thick
nesses. Automatic vertical 
and horizontal ta bbing 
and variable forms-length 
selection with electronic 
vert ical  fo rmatting a re 
standard .  Print features in
clude proportional spac
ing, eight character sizes, 
the abil ity to mix fonts dur-

ing single l ine passes, and 
e i g h t  u s e r- s e l e c t a b l e  
a lphabets, ranging from 
English to Japanese. 

The 8600 dot-matrix 
printer costs approximate
ly S I 400. Quantity dis
counts are offered. Pur
chasing and technical de
tails a re available from 
C .  ltoh Electronics Inc . ,  
530 I Beethoven St. ,  Los 
Angeles, CA 90066, (2 I 3) 
306-6700. 
Circle 556 on inquiry card. 

Irma Links IBM PC to 
3270 Controllers 

Technical Analysis Cor
poration's Irma, the first in
terface for direct native
mode coaxial cable attach
ment of IBM Personal 
Computers to IBM 3270 
c o n t ro l l e r s ,  w a s  a n 
nou nced at Comdex. Irma 
is a printed-circuit board 
that fits into any available 
slot in the PC. It is attached 
by coaxial cable to most 
IBM 3 2 70 controllers and 
emulates a n  I BM 3 2 78 dis
play. It operates in native 
3 2 78 mode and requires 
no additional telephone 
lines, modems, or com-



m u n i c a t i o n s  fro n t- e n d  
support for local o r  remote 
environments .  Sta n d a rd 
features include a n  inter
na l I 920-chara cter screen 
buffer. emulatio n ·  of 3 2 70 
monochrome and color 
character displays of up to 
80 characters by 24 lines. a 
set of subroutines for selec
tive transfer of data from 
emulated 3278 screens. 
and onboard diagnostics. 
In addition. Irma provides 
complete IBM 3278-2 ter
minal function compatibil
ity and the ability to save 
full screens of ma infra me 
data on floppy disk or on 
hard copy. 

Irma works with any 
IBM 3 2 74. 3 2 76. or in
tegral terminal controller 
that uses Type A terminal 
adapters . It lists for S I I 95; 
quantity discou nts a re 
available. For fu ll deta ils. 
contact Technical  Analysis 
Corp. .  I 20 West Wieuca 
Rd. N E .  At lanta . GA 
30042, (800) 24 I -4 7 62; in 
Georgia. (404) 2 5 2- I 045 .  
Circle 557 o n  inquiry card . 

Local Network 
Unveiled at Comdex 

At C o m dex. Ve cto r 
Graphic introduced LINC 
(loca l interactive network 
communications). a local
area network scheme that 
uses telephone wire to 
connect up to I 5 single
user Vector 4 microcom
puters. LINC is described 
as a high-speed token
passing network that uses 
a distributed control tech
nique wh ich elimin ates 
the need for a dedicated 
master station or a file 
server. All members of a 
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LINC · network can share 
large disk files. high-speed 
printers. communications 
facilities. and an electronic 
mai l  service. Each work
station will support an in
dividual  printer and can 
function as a stand-alone 
word or data processor 
while connected to the 
network . LINC uses SDLC 
( sy n c h ro n o u s  d a ta - l i n k  
control) protocol technol
ogy. The data rate is 
7 50.000 bits per second 
using RS-422A tra nsmis
sion standards. Network 
software resembles that of 
a multiuser operating sys
tem. and the workstations 
can run CP/M- and MP/M
type a p p l i ca tions pro
grams.  

C o m p l e m e n ti n g  t h e  
LINC network i s  the Vec
tor 4 Intelligent Worksta
tion .  This workstation. a 
fu l l -fu nction m i crocom
puter without local disk 
storage. is ready to plug 
onto the network. Priced 
at $ 3 7 50, it comes with a 
built-in controller board 
conta ining an amplifier 
t h a t  m a i n t a i n s  s i g n a l  
s t r e n g t h  o v e r  l o n g  
dista nces. 

The Vector 4 comes in 
two other configurations: 
the Vector 4/20 has two 
6 3 0 K - by t e  5 \14  - i n c h  
floppy-disk drives; the Vec
tor 4/30 carries a single 
floppy disk and a 5 \14 -inch 
5 -megabyte Winch ester 
disk drive. A LINC upgrade 
kit is available for either the 
4/20 or 4/30 for s 7 50. in
cluding network software. 
For complete details. con
tact Vector Graphic Inc..  
500 North Ventu Park Rd . .  
T h o u s a n d  O a k s .  CA 
9 I 3 20. (805) 499-583 I .  
Circle 558 on inquiry card. 

Portable Peripheral for Communications 

Ax/on demonstrated its 
Data /ink Series I 000 porta
ble personal communica
tions terminal at Comdex. 
Data /ink measures I %  by 
3� 6 by 6% inches and 
weighs less than a pound. 
Designed for a variety of 
ma rkets. this terminal can 
be used to transm it or re
trieve information from a 
persona l  telephone direc
tory or a database such as 
the New York Stock Ex
change. Data l ine has a 
I 6-character tilted green
fluorescent display. key
board-selectable I I 0- or 
300-bit-per-second char-

acter speeds. a built-in RS-
2 3 2 C-compatible output 
port. and an a lphanumeric 
typewriter keyboard. Re
chargeable batteries and a 
built-in direct-connect tele
phone modem are stan
dard .  

Data/ink options include 
a coustic cups. a 40-char
acter-per-line printer. and 
a television display inter
face with 2K bytes of 
memory. It costs S 3 99 and 
is available from Ax/on 
Inc. .  70 Daggett Dr .. Sa n 
Jose. CA 95 I 34. (408) 
945-0500. 
Circle 559 on inquiry card. 

Personal Computer Network System 

The PLAN 4000 system 
from Nestar Systems wiil 
s im ulta n e o u sly s u ppo rt 
the I BM PC and Apple II 
and I l l  computers in a 
vendor-independent net
work. This system was de
signed for users requiring 
dedicated and accessible 
computing power with full 
communications capabili
ties for sharing and a ccess
ing inform atio n .  PLAN 
4000 is  built around Data
point Corporation 's ARe
net and Xerox's Ethernet 

technologies. and it sup
ports up to 5 48 megabytes 
of disk stroage for each file 
server onl ine.  The file 
server manages access to 
storage for a l l  users con
nected to the network. 
and multiple file servers 
can be added. Functions 
possible with PLAN 4000 
include a utomatic printing 
with a va riety of printers. 
local and worldwide elec
tronic mail  communica
tions. direct user access to 
I B M  ma infra mes. Telex 
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communications from in
dividual workstations, and 
bridges to other networks. 

Workstations attach to 
PLAN 4000 by means of a 
plug-in network interface 
card, which is 5 5 9 5 .  A 
40-station network costs 
approximately S 1 800 per 
workstation, which in
cludes support for up to 
1 3 7 mega bytes of disk 
storage and 45 megabytes 
of digital cartridge tape 

backup, a print server, an 
I BM 3270 server, and elec
tron ic mail  capabilities. A 
n umber of network con
figurations can be ar
r a n g e d .  For comp lete 
specifications and pur
chasing information, con
tact Nestar Systems Inc. , 
2 585 East Bayshore Rd.,  
Palo Alto, CA 94303, 
(4 1 5) 493-2 2 2 3 .  
Circle 560 o n  inquiry card. 

Half-Height Winchester 
Uses Thin-Film Disks 

Seagate T e c h n o l o gy 
unvei led a h a lf-height 
5 \!.! -inch micro Winches
ter disk drive at the Fall 
Comdex. The ST206 drive 
uses ferrite rea d/write 
heads for h igher frequen
cy response and a flux 
density of 9074 fcpi (flux 
changes per inch) . Its thin
film plated media a re cap
able of storing 6 . 38 mega
bytes of unformatted data 
or 5 megabytes of for
matted data . Fully com
patible with the industry
standard ST506 interface, 
the ST206 was designed 
to be a compa nion to ha lf
height floppy-disk drives in 
single-slot intelligent ter
minals and porta ble com-
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puters. Technical specifica
tions include a 5-mega bit
per-second transfer rate, 
average access time of 85 
milliseconds (including set
tling) using a split-band 
positioner and a stepper
motor-driven actuator, a 
sto red-data dens ity of 
I 0,4 1 6  bytes per track (un
formatted),  and 9 .33-milli
second average latency. 
Dimensions for the ST206 
are 1 . 625 by 5 . 7 5  by 8 
inches. 

In 500-unit lots, the 
ST206 costs 5 74 5 .  Seagate 
Technology is located at 
3 60 El Pueblo Rd.,  Scotts 
Va lley, CA 95066, (408) 
438-6 550.  
Circle 56 1 on inquiry card. 

Serial Dot-Matrix Printers 

Okidata introduced two 
serial dot-matrix printers at 
Comdex. The Microline 
Models 92 and 93 provide 
co rre s p o n  d e n c e- q  u a l i ty 
printing a n d  data-pro
cessing capabilities. Both 
models give you bidirec
tion a l  data processing 
with short- l ine seeking 
logic at 1 60 cps (char
acters per second) and 
h i gh- reso l u t i o n  co rres
pondence-qual ity printing 
at 40 cps . These printers 
have enha nced and em
phasized printing, dot-ad
dressable graphics, down
l i n e- l o a d a b l e  c h a ra cter 
sets that a l low you to 
create custom chara cters 
and symbols, and a 9-pin 
stored-energy printhea d .  
User forms controls for ver
tical tab, top of form, and 
up to I 0 forms lengths are 
provided through switch 
and program control. The 
mea n time between fail
ures is 4000 hours, and 
the mean t ime to repair is 
I 5 minutes .  These printers 
come with a Centron ics
compatible para llel inter
face. A h igh-performance 
RS-232C serial interface is 
available optionally .  

The Model 9 2 's maxi
mum column width is 1 3 6 
characters at 1 7  cpi (char
acters per inch) . It has a 
standard roller platen to 
accommodate friction and 
pin paper feeds. A tractor 
feed is optio n a l .  The 
Model 93 has a roller 
platen and tractor feed for 
forms up to 1 6  inches 
wide. Contact O kidata 
Corp. ,  I I I Ga ither Dr., 
Mount Laurel, NJ 08054, 
(800) 6 54-3 282; in New 
Jersey, (609) 235-2600. 
Circle 562 on inquiry card . 

Bisynchronous 
Communications 

Interface 

North Star Computers is 
m a rket ing a softwa re 
package that provides a 
2 780/3 780 bisynchronous 
communications l ink be
tween Adva ntage and 
Horizon microcomputers 
a n d  la rge ma infra mes.  
W i t h  t h e  N o r t h / i n k  
2 780/3 780 Bisync, North 



Star systems can transmit 
batched fi les between 
their equipment and com
puters from such manufac
turers as IBM, Hewlett
P a c k a r d ,  a n d D a t a  
Genera l .  North l ink can 
provide the same service 
when it is used as a gate
way on North Star's local
area network, Northnet. 

The North l ink 2 780/ 
3780 Bisync costs $ 49 9 .  
Contact North Star Com
puters Inc. ,  1 4440 Cata
lina St. .  Sa n Leandro, CA 
945 7 7 .  
Circle 563 o n  inquiry card. 

SOFTWARE 

Hayden 
Software Products 

The Hayden Software 
Company markets busi
ness, entertainment profes
sional, and utility software 
packages. Designed for 
s m a l l  b u s i n esses with 
CP/M-based systems, the 
Basic Accounting System 
provides general ledger, ac
counts payable and receiv
able, payroll, and inventory 
program modules. For the 
home, Hayden offers ar
cade-type games such as 
Bulldog Pinball, an Atari 
version of the popular pin
ball game. The PIE Writer 
word processor for the IBM 
Personal Computer and 
Apple lis equipped with an 
8Q-column board is avail
able. Hayden also distri
butes a shape-drawing pro
gram and a communica
tions system for use with 
the Apple II and Hayes 
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Micromodem II .  For infor
mation, contact Hayden 
Software Co.,  600 Suffolk 
St., Lowell, MA 0 1 853, 
(6 1 7) 937-D200. 
Circle 564 on inquiry card. 

Sophisticated 
Word Processor 

The G utenberg Word 
and Print Processing Pro
gram for the Apple II is a 
u ser-friendly word pro
cessor suitable for text 
c reation and secreta ria l  
tasks.  It offers a split-screen 
text editor, user-definable 
screen and printer char
a cters for multilanguage 
documents, a n d  a uto
matic centering of up to 
3 2  user-definable foreign 
a ccent marks. Gutenberg 
has an unlimited variety of 
such formats as multiple 
co l u m n s ,  s h a ped text. 
complex ta bulations, and 
multiple levels of indenta
tio n .  Standard features in
clude global search and re
place with eight different 
masks and counter, pro
g rammable keyboard abili
ties for data capturing, and 
high- or low-resolution 
editing modes. G utenberg 
suppo rts g raphics. pic
tures, and text in propor
tionally spaced characters 
in al l  justification modes. It 
works with most popular 
dot- m a trix a n d  da isy
wheel printers. including 
Apple DPM Centronics 
7 3 7  a n d  7 3 9 ,  Epson 
MX-80/ 1 00 with Graftrax
P i u s ,  N E C  8 0 2 3 A - C .  
C .  ltoh F- 1 0 ,  and Oume 
Sprint 5/45 and 9/4 5 .  It 
supports a variety of 

parallel and serial  printer
interface cards. 

Gutenberg runs on 48K
byte Apple II computers 
equipped with one disk 
drive. A sh ift-key modifica
tion is required . The sug
gested reta il price is S 3 2 5 ,  
which includes a backup 
disk, documentation,  a 
ruler, and a shift-key m odi
fication cable . A demon
stration disk copy is avail
able at participating Apple 
dealers. Contact Micro
marion Ltd . ,  Suite 406, 1 
Yorkda le Rd . ,  Toro nto, 
O n t a r i o  M 6 A  3 A  1 ,  
Canada, (4 1 6) 78 1 -6 6 7 5 .  
Circle 565 on inquiry card. 

Software for Fun 
and Profit 

Digital Marketing Cor
poration 's software line 
ranges from games to so
phisticated financial plan
ning and analysis pro
grams. The company has 
software for word process
ing, real estate analysis, ac
counting, customer and 
product profiles, communi
cations, bibliography colla
tions, medical billing and 
accounts receivable, proof
reading, project and time 
management and data 
compression . Digital Mar
keting programs are avail
able in most microcom
puter formats and run on 
the IBM Personal Com
puter and CP/M-, CP/M-86-, 
and MS-DOS-based sys
tems.  For full details, con
tact Digita l M a rket ing 
Corp. ,  26 70 Cherry Lane, 
Walnut Creek, CA 94596, 
(4 1 5) 938-2880. 
Circle 566 on inquiry card. 

SYSTEMS 

Business Computers 
with 8/ 1 6-Bit 
Architecture 

Digilog Business Sys
tems recently started ship
ping two dual 8/ 1 6-bit 
desktop business com
puters. The Systems 1 0 1 6  
and 1 5 1 6 are built on the 
Z80A processor and Intel's 
80 1 86 processor. Sta ndard 
features include 64K bytes 
of RAM (random-access 
read/write memory) for 
the Z80A. 1 28K bytes of 
RAM for the 80 1 86, the 
CP/M operating system , a 
1 2-inch monitor, 7 3-key 
keyboard, and floppy-disk 
or Winchester-disk stor
age. Both models can 
operate as stand-alone 8-
o r  1 6-bit computers and 
seNe as workstations in 
an 8-bit Digilog multiuser 
n etwo rk .  T h e  System 
1 0 1 6 is  offered with 7 20K 

bytes of floppy-disk stor
age or with 1 . 6  megabytes 
of Winchester storage. Its 
companion model can be 
configured for 5 or 1 0 
megabytes of Winchester 
storage.  

Options include both 
the CP/M-86 operating 
system and 1 28K bytes of 
additional RAM for the 
80 1 86 processor. Prices 
ra nge from S 3 995 to 
$ 6995,  depending upon 
m odel and storage capa
cities. The additional RAM 
costs S 450. Further infor
mation is available from 
Digilog B usiness Systems 
Inc. ,  Welsh Road and Park 
Drive, POB 3 5 5 ,  Mont
gomeryville, PA 1 8936, 
(2 1 5) 6 28-48 1 0. 
Circle 567 on inquiry card. 
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Entry-Level Computer 
Has Sound and Graphics 

The NEC Home Elec
tronics PC-6000 is an 
entry-level computer sys
tem for home and sc hool .  
The PC-6 000 features 
sound, color, and the a bil
ity to work with black
and-white or color televi
sions or a N EC composite
video monitor. This system 
contains 1 6K bytes of 
R A M  ( r a n d o m - a c c e s s  
read/write memory) , 1 6K 
bytes of ROM (read-only 
memory) , Microsoft BASIC 
with enhanced graphics 
and sound capabilities for 
use with joysticks, and the 
ability to produce nine col
ors that enhance text and 
graphics. The PC-6000's 
music function has an 
eight-octave range and 
uses three independent 
s o u n d  gen erators . Its 
7 ! - key typewriter-style 
keyboard provides I 0 dif
ferent functions by means 
of 5 function keys. More 
than 30 software pack
ages a re available for the 
PC-6000, including games 
and personal finance pro
grams. 

Options for the PC -6000 
include a 5 V4 -inch floppy
disk drive, a cassette data 
recorder, a 40-character 
thermal printer, a pressure
sensitive touch-panel for 
creating images, RAM and 
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ROM cartridge for an addi
tional 1 6K bytes of mem
ory, an RS-232C interface, 
and 1 2-inch monochro
matic or co lor display 
monitors. The PC-6000 
costs less than S 450 and is 
available from N EC Home 
El ectron ics I n c . ,  1 40 I 
Estes Ave. ,  Elk Grove, IL 
60007,  (3 1 2) 228-5900. 
Circle 568 on inquiry card. 

System Supports 
Five Users 

The I 6-bit Altos 586 
m icrocomputer supports 
five users and offers in
tegral Ethernet and Altos
Net network interfaces. 
The 586 is supplied with a 
I 0-MHz 8086 processor, 
256K or 5 1 2 K bytes of 
R A M  ( r a n d o m - a c c e s s  
read/write memory) , key
board, bit-mapped moni-

tor, Multibus-type architec
ture, proprietary memory
m a n a g e m e n t .  p o w e r  
failure detection, and a 
battery-backed clock and 
calendar. The 586's six RS-
232C ports are upgradable 
to ten through an integral 
communications board of
fering an a uto-dial/a uto
a n s wer m o d e m . T h i s  
board provides communi
cation with large ma in
frames and such protocols 
as IBM 2 780/3 780 (syn
chronous) and X . 2 5 .  Soft
ware includes the Xenix/ 
Unix operating system and 
the Altos ABS/86 business 
package. The 586 will sup
p o rt M S - D O S ,  P I C K ,  
CP/M-86, MP/M-86, and 
Oasis- 1 6  operating sys
tems. Languages such as 
BASIC. C O B O L .  FOR
TRAN, Pascal, and C can 
be used. 

As many as 32 Altos 
586s ca n be networked 
using high-speed twisted 
pair cable, which a llows 
more than 200 users to 
share files, send electronic 
mail, and pool printers and 
periphera ls. Networking is 
a ccomplished with RS-
422A ca bling connected 
to the integral interface 
and Altos-Net software . 

Two versions of the 586 
family are available. The 
586-2 offers dual 5 V4 -inch 
! -m ega byte floppy-d i s k  
drives a n d  costs 5 4990. 
T h e  5 8 6 - 1 0  fea t u res  
I 0 - m e g a byte 5 V4 - i n c h  
h a rd-disk sto rage with 
floppy-disk backup. It costs 
S 7990. Both a re upgrad
able to 20 megabytes. 
Contact Altos Computer 
Systems, 2360 Bering Dr. , 
San Jose, CA 9 5 1 3 1 ,  (408) 
946-6700. 
Circle 569 on inquiry card. 

P UBLICATIONS 

Computer Curriculum 
for Teachers, 

Administrators 

Slated for release in 
May, My Students Use 
Computers: A Compre

hensive Guide for the K-8 

C urriculum provides a 
scope and a set of objec
tives for integrating com
p uter-related ski l ls  and 
knowledge into the kin
dergarten through 8th 
g ra d e  c u rri c u l u m .  I t ' s  
based on a three-year proj
ect funded by a grant from 
t h e  N a t i o n a l  S c i e n c e  
Foundation a n d  devel
oped by Beverly Hunter of 
the Human Resources Re
search Organization and 
an advisory panel of com
puter educators. Seventy 
teac hers and specia lists 
contributed to this guide, 
which contains 90 de
tailed lesson plans and ac
tivities for each grade 
level, guidance for staff de
velopment and a compre
hensive list of additional 
reso urces. The material 
w a s  c l a s s room tested 
throughout the 1 98 1 -82 
school year. 

My Students Use Com

puters is 5 23 . 9 5 ,  case 
bound . A shorter spiral 
bound version for class
room teachers conta ining 
only the grade-specific ob

jectives, a ctivities, and 
resou rce section costs 
5 1 4 . 9 5 .  It's available di
rectly from the Reston 
Publ ishing C o . ,  I 1 480 
Sunset Hills Rd . ,  Reston, 
VA 2 2090, (800) 336-
0338; in Virginia, (703) 
43 7-8900. 
Circle 570 on inquiry card. 



Bibliography Lists 
Computer Periodicals 

Microcomputi ng Peri

odicals: An Annotated 

Bibliography lists more 
than 400 computing maga
zines a n d  newslette rs . 
Periodicals .covered touch 
all  bases from general and 
specific applications. such 
as medicine, to individual  
products. Among the facts 
provided by this biblio
graphy are subscription 
address, frequency of pub
lication, and brief descrip
tions of contents, scope. 
and a udience. An appen
dix of periodicals that have 
changed names or ceased 
publication and a subject 
index are included. 

Microcomputi ng Peri
odicals: An Annotated 

Bibliography is updated 
constantly. It's S 1 5  from 
Microcomputing Periodi
cals. 53 Fraserwood Ave . 
#2,  Toronto, Ontario M6B 
2N6, Canada . 
Circle 57 1 oh inquiry card. 

Detailed 
Specifications G iven 

In Catalog 

The Electronic Power 
Conversion Division of 
Gould Inc. has produced a 
1 6-page catalog describ
ing its line of Super Isola
tion Transformers and AC 
line conditioners in ratings 
from 1 1 0 V AC to 60 kV A .  
This free catalog h a s  de
tailed technica l descrip
tions of five different prod
uct lines. AC power-l ine 
problems and the appro
priate line-conditioning de
vice necessary to solve 

What's Neww? 

them a re discussed. 
The Handbook of AC 

Power Problems is a lso 
available from Gould . It 
d i s c u sses  in layma n ' s 
terms power-line problems 
that plague computers. 
The h andbook cos� $ 4 .  
Contact Gould Inc. ,  Elec
tronic Power Conversion 
Divis ion,  2 7 2 7  Kurtz St., 
San Diego. CA 92 1 1 0, 
(7 1 4) 2 9 1 -42 1 1 .  
Circle 572 on inquiry card. 

Z89/Z90 
Software Directory 

The Zenith Data Sys

tems Software Directory 

lists more than 400 pro
grams for Zenith Z89 and 
Z90 desktop computers. 
This directory has full-page 
o utlines of accounting. 
agribusiness. communica
tions, database. graphics. 
inventory and time man
a g e m e n t .  w o rd p r o 
cessing. and other soft
ware packages aimed at 
business users. Each entry 
lists the vendor's name 
and telephone · n umber 
and provides a summary 
of the product's features. 
operating system require
ments. programming lan
g uage, disk size and for
mat. number of drives. 
minimum memory. ahd 
whether source code is 
available. 

The Zenith Data Sys
tems Software Di rectory 

costs S 2 5  at Zenith com
puter dealers and Heathkit 
Electronic Centers. Zenith 
Data Systems. 1 000 Mil
wa u kee Ave . ,  Glenview. 
IL 6002 5 .  
Circle 5 7 3  o n  inquiry card. 

PERIPH ERALS . 

Intelligent Printer Option 

The Intelligent Graphics 
Processor ( lPG) merges 
matrix line printing with 
m i c ro p r o c e s s o r  t e c h 
nology. lPG enables Prin
tronix P-Series printers to 
perform a variety of func
tions ranging from forms 
generation.  bar codes. 
and line or box segment 
graphics to stored logo 
graphics and overlays . 
Programming the lPG is 
said to be achieved with a 
simple data file and a com-

mand format that's easy to 
understand and progra m .  

l P G  i s  available a s  a 
factory-installed option or 
as a n  upgrade for 1 50-, 
300-, a n d  600-line-per
min ute P-Series printers. 
The suggested price is 
S 1 49 5 .  For fu ll particulars, 
contact Printronix Inc . ,  
1 7 5 00 Cartwright Rd . ,  
POB 1 9559,  INirie, CA 
927 1 3 , ( 7 1 4) 5 49-7 700. 
Circle 574 on inquiry card. 

Handprint Data to Your Computer 

F i rs t  s h i p m e n t s  o f  
Pencept's Personal Pen
pad, which lets you hand
print data into your per
sonal  computer. begin this 
month . Made up of a writ
ing tablet. a control unit. 
and an electronic pen. 
Penpad is purported to be 
able to recognize the fu ll 
complement of a lphabetic 
and numeric characters 
and 1 5  special characters 
such as dollar and equal 
signs. Designed to immedi
a te ly recogn ize h a n d
printed d a t a .  P e n p a d  
builds a memory image of 

... ···· ···· 

a chara cter by analyzing 
its shape as it is written .  
Each character shape is 
equivalent to 2000 bits of 
data . which is then further 
reduced to 7-bit ASCII 
code and displayed on a 
video screen . Penpad is 
equipped with function 
boxes that merely require 
a check for initialization. 
These function boxes tan 
be predefined or specified 
for individual  applications. 
Other standard features in
clude edit and delete capa-
bil ities . 

In single units. Personal 
P e n p a d  c o st s  $ 3 5 00 ;  
q uantity discounts are of
fered . Further details c;�re 
a vai lable from Pencept 
Inc. ,  39 Green St. .  Wal
tham .  MA 02 1 54, (6 1 7) 
893-6390. 
Circle 575 on inquiry card. 
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What's Ne11r? 

�--·---·--�--····¥---. 

Vectrlx Unveils Color Graphics Line 

A line of color graphics 
systems built on the NEC 
GDC and the 1 6-bit 8088 
microprocessor has been 
released by Vectrix Cor
poration .  Intended as a 
graphics display for a host 
computer and ta rgeted at 
both the end-user and 
OEM (original equipment 
m a n u facture r) m a rkets, 
the VX Series comprises 
two graphics processors. a 
1 3-inch RGB (red/green/ 
blue) monitor, a color 
printer, and a keyboa rd . 

The VX 1 28 gra ph ics 
processor has 627 by 480 
pixel resolution. serial and 
parallel interfaces. eight 
simultaneous colors. and 
th ree-dimensional vector 
gra ph ics with rotation. 
scaling, translation. per
spective, clipping, view
port, polygons, and filled 
polygons. This system has 
the ability to m ix graphics 
and characters using built
in user-definable char
acters. Bidirectional  access 
to individual pixels is per
mitted. Also featured are 
graphics RAM (random-at
cess read/write memory) 
and high-speed hardware 
generation of lines, arcs. 
a nd m ultiply or divide. 
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An enhanced VX 1 28, 
the VX3B4 gives you 5 1  2 
simultaneous colors for 
s h a d i n g  a n d  b it-p lane 
animation for three-dimen
s io n a l  sol id model ing,  
presentation graphics, and 
image processing. 

P r i c e s  fo r o p t i o n a l  
equipment ra nge from 
S 2 9 5  to 5 1 4 9 5 .  The 
VX 1 28 costs s 1 99 5 .  The 
VX384 is available as an 
a dd-on boa rd for the 
VX 1 28 for 52000 or as a 
s t a n d - a l o n e  u n i t fo r 
5 3 99 5 .  OEM discounts 
can be a rra nged. For 
details, contact Vectrix 
Corp . ,  700 Battleground 
Ave . ,  Greensboro, NC 
2 740 1 ,  (800) 3 34-8 1 8 1 ;  in 
N orth Carol ina , ( 9 1 9) 
2 7 2-3 479.  
Circle 576 on inquiry card. 

Disk-Emulation 
System 

Semidisk, a h igh-capa
city disk-emulation system, 
is designed for Radio Shack 
TRS-80 Model l is, the IBM 
Personal Computer. and 

S- 1 00-bus-based systems. 
It 's made up of a memory 
board that plugs into a 
single slot on the com
puter's bus and driver soft
ware. Like a disk, Semidisk 
gives you a directory and 
lets you read, write, exe
cute, or modify files. It can 
store 5 1 2K bytes of data 
and transfer data at a rate 
of 200K bytes per second. 
System highlights include 
an I/O-mapped hardware 
interface and a 64k-bit by 
1 -bit dynamic RAM (ran
dom-access  rea d/write 
memory) chip. All data 
enters Semidisk through 
four 1/0 ports that can be 
readdressed to any one of 
64 locations. Extended ad
dressing or bank-selecting 
techniques for storing data 
a re hot required. Up to 8 
megabytes of storage can 
be achieved with addition
al Semidisks. 

S e m i d i s k  s o ft w a re 
comes in a variety of for
mats, inc luding 8-i nch 
single-density floppy disk, 
8-inch TRS-80 Model II 

· d o u b l e - d e n s i ty d i s k s ,  
5 \14 -inch double-density 
North Star disks, and IBM 
Persona l  Computer 5 \14 -
inch floppy disks. Inquiries 
about special formats are 
invited. It runs with the 
CP/M 2 . 2  operating sys
tem . For the IBM Personal 
Computer, it requires MS
DOS or CP/M-86. Includ
ing documentation and 
source code,  Semidisk  
costs S 1 995,  postpaid. A 
! -megabyte version is 
$ 2295, and the user's 
manual is S 1 0. Contact 
Semidisk Systems,  POB 
G G ,  B e a v e rt o n ,  O R  
9707 5 ,  (503) 642-3 1 00. 
Circle 577 on inquiry card. 

Modem Links IBM 
PC to Information 

Services 

Ven-Tel's PC Modem 
Plus is a communications 
package that connects the 
I BM Personal  Computer to 
The Source, the Dow 
Jones News/Retrieval Ser
vice, and other informa
tion databases. The PC 
Modem Plus comprises a 
m i c ro p r o c e s s o r- b a s e d  
a u t a - a n s w e r/ a u to - d ia I 
300-bps (b it-per-second) 
modem outfitted with a 
2K-byte buffer and an 
extra serial port, menu
driven communications 
software. and a standard 
modular telephone cable. 
It can operate in both half
and full-duplex modes and 
is said to be completely 
hardware- and software
compatible with the Per
sonal Computer. It plugs 
into the Personal Com
puter's chassis and can be 
expanded to 1 200-bps full
duplex (Bell 2 1 2A-com
p a t i b l e )  o p erat ion by 
means of a piggyback 
card .  

The PC Modem Plus has 
a suggested price of 5 389, 
which includes operating 
instructions. For full order
ing and technical informa
tion, contact Ven-Tel Inc. .  
2342 Walsh Ave. ,  Santa 
Clara ,  CA 9505 1 ,  (408) 
727-5 7 2 1 .  
Circle 578 on inquiry card. 



What's Neww? 

Measurement and Control 
Systems for Apple and IBM Computers 

Data Acquisition Sys
tems is marketing a family 
of measurement and con
trol systems for the Apple I I  
and t h e  IBM Personal  
Computer. The DAS Series 
500 comprises four modu
lar units, each of which 
has the ability to accept up 
to 1 2 additional 1/0 libra ry 
modules for applications 
flexibility. Standard system 
components and capabili
ties i n c l u d e  s o ft w a r e  
sampling rates surpassing 
20,000 samples per sec
ond for AID (analog-to
digital) inputs, a real-time 

. clock for time-stamping, 
three progra m mable inter
va l timers, and internal 
power supplies.  These 
devices can h andle 1 5 , 000 
conversions per second at 
1 4  bits and offer integrated 
hardware and software 
capabilities. 

T h e  g e n e ra l- p u rpose 
System 500 is  said to be 
configurable for virtually 
any combination of AID 
or D/A inputs and outputs. 
The System 5 1 0, a h igh
performance data-acquisi
tion system, is tailored for 
applications requiring AID 
conversions. Purported to 
be a complete measure-

ment and control unit the 
System 520 has both AID 
inputs and outputs and 
device-control capabilities. 
The System 530 features 
high resolution, low noise, 
and speed for accurate 
digitization and generation 
of complex analog signals. 

DAS Series 500 systems 
use a multitasking lan
guage known as Soft500. 
According to the manu
facturer, Soft500 extends 
Applesoft BASIC for data 
a cq uisition, measurement 
and control functions. It 
consists of a real-time, 
interrupt-driven operating 
environment and more 
than 40 statements. For 
the IBM PC Soft500 func
tions as a n  extended 
BASIC. This software sup
ports tra nsparent data 
storage to 768K bytes 
with m emory expansion 
cards for the Apple I I  or up 
to 1 megabyte for the PC. 

The Series 500 ranges in 
p ri c e  fro m s 2 7 00 to 
5 4400. For full specifica
tions, contact Data Ac
quisition Systems Inc. ,  349 
Congress St. ,  Boston, MA 
022 1 0, (6 1 7) 423-769 1 .  
Circle 579 on inquiry card. 

NEOUS 

Portable PC-compatlble 
Computer Kit 

The Colby PC-I Conver
sion Kit a llows IBM Per
sonal Computer users to 
transfer the PC's capabili
ties into a 2 6-pound por
table unit. The kit includes 
a 9-inch high-resolution 
display, switching power 
supply, wire harness, and 
interface, enclosed in a 1 5-
by 1 7- by 8 Y2 -inch case 
with a handle. PC-I is de
signed to operate with the 
PC 's disk · drive, system 
board, plug-in boards, and 
keyboard . The conversion 
is said to require less than 

one hour and can be per
formed at pa rticipating 
dealers . 

Future options for the 
PC-I include a modem, a 
snap-on keyboard, 5 Y4 -
inch dual disk-drive capa
bility, and a local network
ing system.  The Colby PC-I 
costs S 8 9 9 . For  p u r
chas ing i nformation or 
specification sheets, con
tact Colby Computer, 2 
Palo Alto Square, Palo 
Alto, CA 94304, (4 1 5) 
4 93-7 788. 
Circle 580 on inquiry card . 

Plug-in CP/M 
Interface for Apple 

Advanced Logic Sys
tems, in cooperation with 
Digital R�search, has an
n

.
ounced a plug-in C P/M 

interface card that lets 
Apple II and Apple II Plus 
u sers r u n  C P / M - c o m 
patible applications soft
ware. The CP/M Card 
plugs directly into the 
Apple and provides an ad-

ditio n a l  6 4 K  bytes of 
m emory. The card uses a 
6-MHz Z80B m icroproces
sor and has a utomatic 
b a n k  s w i t c h i n g  w i t h  
cache memory. It con
forms to standard Apple 
protocols for direct mem
ory access and interrupts. 
T h e  p a c k a g e  i n c l u des 
Digital Research's CP/M 
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What's New? 
Plus 3 .0, CBASIC. a n d  
GSX-80 C P/M software 
and men u-driven utilities 
from Advanced Logic  
Systems. 

The CP/M Card requires 
a 48K-byte Apple with 
two disk d�ives. DOS 3 . 3 .  
and a video monitor with 

an 80-column card . It 
costs S 399 and can be or
dered fro m Advanced 
Logic Systems. 1 1 95 East 
Arques Ave .. Sunnyvale, 
CA 94086, (408) 730-
0306 . 
Circle 58 1 on inquiry card. 

Hard Plastic Display Filters 

Optech video-display 
filters have a low-reflection 
surface that e l im inates 
glare and provides opti
mum contrast and read
ability. These filters are 
made of hard plastic and 
are supplied with a gasket 
that seals out dust. Optech 

filters cost S 3 0  and are 
available in a variety of 
sizes to fit most popular dis
plays. For details, contact 
SGL Homa lite. 1 1  Brook
side Dr. ,  Wilm ington. DE 
1 9804, (302) 652-3686. 

Circle 582 on inquiry card. 

Video Cassette Learning Library 

The Video Cas sette 
Learning L ibrary fro m 
Stoneware is designed to 
teach new users of Apple 
/III I I  computers and IBM 
Personal Computers how 
to make their systems 
work. These video cas
settes offer a self-paced. 
ha nds-on approach that 
explains the operation of 
each computer. The cas
settes contain J 0 chapters, 
which guide you from as-

sembling yo ur system to 
progra mming in BAS/C. 
This series of how-to video 
cassettes was produced 
for Stoneware by Kennen 
P ublishing.  

The Video Cass ette 
Learning Library is avail
a ble in VHS or Beta for
mat .  Each ca ssette is 
S 1 20. Contact Stoneware 
Inc . .  50 Belvedere St . ,  San 
Rafael. CA 9490 1 . 
Circle 583 on inquiry card. 

Computer Work Centers 

Once A Tree is offering 
a l ine of computer fu r
niture. All items come 
ready to assemble and a re 
made from solid oak, hand 
rubbed with oi l .  A basic 
c o m p u t e r  d e s k  c o s t s  
5 249.95,  a util ity shelf is 
$ 3 9 . 9 5 ,  and a printer 

stand is priced at S 1 64 . 9 5 .  
Dea ler inquiries are in
vited . Contact Once A 
Tree/Amaro & Son Inc. .  
3 1 92 Commercial St. .  San 
Diego, CA 92 1 1 3 ,  (6 1 9) 
42 1 -044 1 .  
Circle 584 on inquiry card. 

Where Do New Products Items Come From? 
The information printed in the new products pages of BYTE is 

obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup
pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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S UPER-FA S T! 
�80 

D ISASSEMBLER 

$69.95 
Uses i!ilog Mnemonics. allows user defined 
labels. strings, and data spaces. Source or 
l isting-type output with Xref to any device. 
Avai lable for 280 CP/M or TRS-80. 

SLR Systems 
200 Homewood Drive 

Butler, PA 1 6001 
( 4 1 2) 282-0864 

Add $2.00 sh ipping. Specify format required. 
Check, money order, VISA, Master Card, C.O.D. 
PA residents add 6% sales tax. Dealer Inquiries 
Invited. CP/M, TRS-80 TM of Digital Researcl1. 
Tandy Corp. 

Circle 394 on Inquiry card. 

THE BURNER 1/0 
Has a complete EPROM programmer, two serial ports, 
one parallel 1/0 port with handshaking and memory 
management. 

Programmer features: • Programs 2704, 2708, 2508, 
2758, 2716. 2516, TMS2716, 2732. 2732A, 2764 • CP/M 
compatible software supplied in EPROM that can be 
easily written on a diskette. EPROM selection is done 
with software. Does not use programming modules 
• Programmer is totally 1/0 mapped • Programming 
socket is zero insertion force type • Programming 
voltages generated on board. 

1/0 Features: • 2 fully independent RS-232 serial 
ports • Baud rate Generators are independently 
programmable from 50 to 19200baud • Independent 8 
bit output, input and status flags • 4 direct sense lines. 

Memory management features: • Controls address 
lines A16-A23 • Is disabled with standard ADSB" 
signal. 

Options: • Complete board with programmer, 1/0 and 
memory management, $354.95 • Programmer only, 
$219.95 • 1/0 only. (2S • P) $219.95 • Prog. and 110, 
$329.95 • Memory management only $109.95. 

Memory management may be added to programmer 
or 1/0 for $25.00. All combinations are assembled and 
tested. Del ivery Stock Shipping: UPS surface $3.00, 
UPS air $5.00. 

EXTENDED PROCESSING 
3861 Woodcreek Lane 

San Jose. Ca. 951 1 7  
( 408) 249·8248 

Circle 181  on Inquiry card. 

271 6 . . . . . . . . . . . . .  $340 
5V 2K x 8 EPROM 450ns 

2732 . . . . . . . . . . . . . . . . . . . .  $410 
EPROM 450ns 

2764 . . . . . • . . . . . . . . . • . •  $9 00 
EPROM 450ns 

61 1 6P·3 • . • . • • • . . • • • . . •  $42s 
CMOS 2K x 8 static RAM 

80C85 . . . . . . . . . . . . . . . .  $1 7'}1} 
CMOS 8085 CPU, wilh info 

Send for catalog. Quantity prices avail· 
able. Colorado residents add tax. Add $1 
shipping per order. Credit card OK. 

Colorado Chips 
P. 0. Box 1 1 1 ,  Fnsco, CO 80443 

Circle 483 on Inquiry card. 

Scotcli Diskettes 
Rely on Scotch• diskettes to keep your valu
able data sale. Dependable Scotch diskettes 
are tested and guaranteed error· free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 

(800)235-4137 
-..... 

Dealer Inquiries 
Invited 

Circle 331 on Inquiry card. 

Circle 13 on Inquiry card. 

SUPER I/OM 
Low Cost 1/0 Expansion Board 

Build and interlace projects in minutes. 
Use with any ZBO* ,, processor. Use 
simple In/Out instructions. No 
complica!ed con! rollers 10 init. 
Features 1/0or memory map. 
•32 byte wide channels. 
•1 6  lnpu!/16 
•256 bits of 1/ 

leds. molars. voice 
projects, emulate com· 

puter buses. robolics 
projecls, real time con· 

trol. communication inler· 
laces . . .  limited only by your 

imagination. 

WIN/Mill Research, Inc. 
INNOVATIVE PRODUCTS FOR INNOVATIVE PEOPLE 
�s;n���:���: ���u2eJ �����:r���n���n����Oil���-0441 

Circle 457 on Inquiry card. 

DATA COM M U N I CA T I O N S  
S P E C I A L I STS F O R  
I BM PC & SEATTLE 

COMPUTERS 
Teleprocess i n g  software ava i lable for 
above computers to t i m e-shari n g  host or 
between two users (send b inary fi les. 
also). Version 2 software. $60: Version 3. 
I BM PC $95. SEATTLE $ 1 60. Write for  
deta i ls  or  $3.00 for manuals.  

SEA TILE 8086 GAZELLE 
Computer system. 

S P E C I A L  P R I C E  for SEATTLE SYSTEM 
(desktop) + 4-port serial board + cables + 
choice of Microsoft BAS I C .  Pascal, 
F O RTRAN.  o r  C OB O L .  
Write for l iterature and prices on above 
systems. o r  call for q uote. 

•cscs• COM PUTER & STATISTICAL CONSULTING SERVICES 
P.O. Box 5351 

Terre Haufe. IN 47805 
(812) 466-4 1 1 1  

Circle 130 o n  Inquiry card. 

R I' L  
Relocatable 
,.hreaded 
Language 

$150 
RTL is a new language which retains the 

speed and extensibility of Forth but adds many 

additional advantages as a result of its more 
structured dictionary. Names. code, and vari
ables are all stored in separate areas for easy 
generation of headerless, romable code. All 
code is relocatable. RTL supports local vari· 
abies, multitasking, redirected 1/0, and even 
allows definitions to be changed retroactively. 
All source code is included. Versions are cur
rently available or under development for 
68000, 6809, 8080, 280, 8086, 8088, and 
6502. 

RTL Programming Aids 
I 0844 Deerwood S£ 

Lowell, Ml 4933 1 
(6 1 6) 897-5671 

Circle 4 1 0  on inqu iry card. 

Ra naSystems 
El iteO n e  
E l ite Two 
E l ite Three 
E l iteContro l l e r. 

$295. 
$499.  
$649. 
$ 89. 

HARDWAR E/SOFTWAR E  

GARDEN O F  EDEN 
COMPUTERS 

1 3 1 47 Cedar  Street 
Westminster, CA 92683 

7 1  4-894-9528 
24 Hours - 7 Days . 

Ask for our newest Price List • CIC 
Circle 1 88 on Inquiry card. 



-- VIDEO TERMINAL BOARD 82-01 8 
This is a complete stand alone Video Terminal board. 
All that is needed besides this board is a parallel 
ASCI I  keyboard, standard NTSC monitor, and a 
power supply. It displays 80 columns by 25 l ines of 
UPPER and lower case characters. Data is transfer
red by RS232 at rates of 1 10  baud to 9600 baud 
switch selectable. The UART is controlled (parity etc.) 
by a 5 pos. dip switch . 

Complete source listing is included in the documen
tation. Both the character generator and the CRT pro
gram are in 2716 EPROMS to allow easy modification 
to your needs. 

This board uses a 6502 Microprocessor and a 6545-1 
CRT controller. The 6502 runs during the harz. and 
vert. blanking (45% of the time).  The serial input port 
is interrupt driven. A 1500 character silo is used to 
store data until the 6502 can display it. 

Features 

• 6S02 Microprocessor • 2K EPROM 2716 • Size 6.2 "  x 7.2 "  
• 6S4S-1 CRT controller • RS232 110 for direct 

connection to computer 
or modem. 

• Output for speaker {bell) 
• 2716 EPROM char. gen. • Power + S 700Ma. 

+ 12 SOMa. 
-12 SOMa. 

• 2716 EPROM program 
• 4K RAM (6116) • 80 columns x 2S line display 

PARALLEL 
KEYBOARD 

INPUT 
(TTL) 

BAUD RATE 

GENERATOR 
110·9600 

OUT IN 
RS232 110 

VIDEO TERMINAL 
82-018 

VIDEO 
DISPLAY 
CIRCUIT 

f---�--+-- COMPOSITE 
VIDEO 

f---�--+-- SPEAKER 
(BELL) 

+5 + 12 -12 GND. 

This board is available assembled and tested, or bare board with the two EPROMS 
and crystal . 

Assembled and tested #82-01 8A $1 99.95 
Bare board with EPROMS and crystal #82-018B $ 89.95 
Both versions cc;>me with complete documentation. 

Q- JOHN BELL ENGINEERING, INC. 

• 
#249 

ALL PRODUCTS ARE A VAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

SEND $1 .00 FOR CATALOG (41 S) S92·841 1 10% OUTSIDE U.S.A. 

WILL CALL HOURS: 9am • 4pm 
ADD $1 .50 FOR C.O.D. 

Circle 48 on Inquiry card. BYTE March 1983 509 



NEW! M·WJOoo 
SINGLE BOARD COMPUTER 

PUTUJ\Qh 
16 bit Mmorola 61000 CPU optnolinl & !OMHr, 201( byt.sofon botrd fnt \I Ilk RAM, 
16K bytn of on board EPROM •p•c�. 7 1nol• of prioritird autootWntd lntrrrilpt•, 
l mtmory upon\lon buM'S (up to 256K), 2 Wrial comm1.1nication pom (RS·BlC), 
16-bitbidir«tion•lp•r•llrlpor1.�00 ptrlphrr•l •uomod•tionb1.1l,Sll6-bltcountrrf 
dmrn "ith •tdortd ir�trrruptl. on board rul timr doc•. !.OII"Ifr compatiblt "hh 
Motorola MEX611\llM board. 

Ban board ,.lth dO(umrntatlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stt.U 
�IEX61KD�I compatlblr monitor In 276.4 EPRO�n . 
M61000 CPU &: mrmot) map PROM . . . . . . . . . . . . . . . . . . . .  SI IS.OO 
Shlpptnr •nd h•ndllnr(tiomntic) . . . . . . . . . . . . . . . . . • • . . . •  SJ.OO 

Jt'ortlln) . . . . . . . . . . . . . . . . . . . . . . . .  SU.OO 

EMS =h• .,..,_ 71 4-553-01 33 P O  BOX 1611� IItVlN£. CA. 'l'Z11J611� 

Circle 166 on Inquiry card. 

MicroScript"' 
Are you wasting valuable time trying to format complex 
documents with a word processor or obsolete text formatter? 

MicroScript™ is a state of the art text formatter specifical
ly designed for the production of technical manuals. specifica
tions. and other complex documents. This powerful tool pays 
lor itself the first time you use it. Featuring: 

• generalized markup • floating text blocks 
• left alignment • footnotes 
• center alignment • variable line spacing 
• right alignment • widow supression 
• justification • section numbe,ing 
• left indention • imbedded documents 
• right indention • automatic lists 
• bold text • macro processing 
• underscored text • symbol processing 
• proportional spacing • table of contents 
• fully definable page • direct printer control 
• multiple columns • initialization profile 
• headers and footers • page numbering 

$99 postpaid within U.S . . outside U.S. add SlO. CA residents add 
6%. Specify CP/M-80", CP/M-86 • . MS-Oos· .  or PC-DOS" :  printer 
type: disk format. 

Software Technique"' 
6531 Crown Blvd .. Suite 3A • San Jose. CA 95120 

(408) 997-5026 

- CP/M-80. CP/M-86 trademarks of Digital Research, MS-OOS 
trademark of Microsoft. PC· ODS trademark of IBM Corporation 

For the 
IBM PC and 

CPIM-86. 
8087 CH I P  . . . . .  $223 . 

APPLICATIONS 

87/88 GUIDE VOLU M E  I . . . $1 9.95 

LANGUAGE SUPPORT 
87MACRO� . . . . . . . . . . . . . . . . $150 
87 BASIC� . . . . . . . . . . . . . . . . .  ; $1 50 
87 PASCAL � . . . . . . . . . . . . . . . .  $150 
87 FORTRAW . . . . . . . . . . . . . .  $1 50 
IBM Personal Computer IS a l&g1ste1ed trademark 
ol IBM Corp. CPIM·86 IS a trademark ol DtQII&I R& 
search. Inc 8087 •s a lfademark ol lntel Corp 
87/88GUIOE, 87MACRO. 87BASIC. 87PASCAL 
87FQRTRAN and MICroWare are trademarks ot 
MtcroWare. lnc. 

-
... 

Mricro P O  Box 79 
I' Kingston, MA 

'J"are 02364 ,.. (61 7) 746-734 1 

Circle 288 on Inquiry card. 

THE SORT 
General Son and Merge Utility 

Created u:clusively for the IBM Personal Computer 
$9S 

THE SORT SORTS: 
• BASIC, PASCAL, FORTRAN 

COBOL and MaiiMerge files 
• sequential, random files 
• records organized by 1tems and lines 

• for all common data types(string·text, 
integer, rei\!, double precision) 

• for .. 11 common data types (Stl ing-text, 
in1eger, real. double precision) • external and intern11! data 
representations 

• interactive parameter preparation 

• record selection 
Requires 48 K and one d1sk drive 

Also OMS SOFTWARE DEVELOPMENT SERIES 
A. PASCAL SCREEN UNIT · Access screen and 

keyboard from Pascal program · $40 

B. PASCAL DOUBLE PRECISION ARITHMETIC 
PACKAGE · Increase your Pascal 
integer arithmetic precision tb 32 bits! S40 

C. UTILITY PACKAGE · converts video modes, 

opens communication lines. soeeds up 1/0, Sets Epson and NEC tabs $25 
•Registered trademark of IBM. 

Send order with check/money order to 
ORGANIZATIONAL MANAGEMENT SYSTEMS. INC. 3 Chiclcory Court, Glen Arm, Md. 21057 (301) 668-9011 

MD residents include 5% sales tax 

Circle 325 on Inquiry card. 

� Scotcli � DISKETIES 

3NI 
Call Toll-Free 

1-800-328-DISC for prices and infor
mation. Dealer inquiries invited. 
C . O . D .  and charge cards accepted. 

All orders shipped from stock, within 24 
hours. Call toll FREE 

North Hills Corporation 
3564 Rolling View Dr. 

While Bear Lake. MN 5 5 1 1 0  

1 - 800-328-DISC 

M N  Call Collect 1 - 6 1 2 - 7 7 0-0485 

Circle 314 on Inquiry card. 

DISKETTES 
AND 

DISKETTE DU PLICATION 
DISKETTES (Hub Ring /Write Protect) 
Certified 100% error free 

Box of 10 
5'1• S ing le Side/Single Densiiy 

Single Side/Double Density 
Double Side/Double Density 

8 Single S i de/ Sing le Density 
Single Side/Double Density 
Double Side/Double Density 

$1 7.50 
20.00 
24.00 
20.00 
25.50 
30.00 

Specify soft. 10  or 16 sector on 5'!. diskettes 
Shipping S1 .50 (Cal add tax)  
Money Order /VISA/MasterCard/C.O.D . 

DUPLICATION 
o Duplication services - all  popular formats 
o All services performed on latest technically 

advanced equipment 
o Prices start at S1 .90. including diskette 

Please write for lull  description of al l  Hollman 
services and prices. �t· Hoffman 
�' tnoS���7. � o�?��AT�1010 
� C21J1 JOJ 1S71 

Circle 201 on Inquiry card. 

SINGLE BOARD. COM PUTER 
o On board video o Wide line ond thin line graphics 
0 128K of RAM o Sas i interlace o Floppy disk con
troller lor up to lour 5-1/4 and lour 8 inch drives, 
single/double density s imultaneously o 4 seria l 
ports o Ful l  Centronics printer port o Expansion 
bus o Extended track buller o 1 6K printer buller 
o DMA o Compact size (8-1/4 x 12-1/4) 

$600 00 on orders ploced ond poid for 
, poor lo March 1. 1983 FOB Los 

Ange les. CA $7.00 sh ipping 

INSIGHT ENTERPRISES. CORPORATION 
��� :�:e�!��r;AA��Q�����2�;·) 461-3262 Jf�L 

Dealer, OEM. !n1ernallonol Inquiries Welcome 

Circle 21 1 on I nquiry card. 

PC/FORTH™ 
Complete FORTH program development systems 
for the IBM® Personal Computer. Pockoges 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utiliiies, file ond record 
access modules, and many demonstration pro· 
grams. 1 50 page user manual. . . . . .  $ 1 00.00 

Software floating point, Intel 8087 support, color 
graphics extensions, and target compiler avail
able at additional casl. 

Specify PC-DOS or CP/M-86"'. One disk drive 
and 48 kbytes RAM required. Software supplied 
on 5V• inch single sided soft sectored double 
density diskettes. 

Laboratory Mlcrosystems 
4 14 7 Boethovon Stroot 
Los Angelos, CA 9a066 (213) 306-7412  

18 M "  a rogutorod lfodo"'o'' o1 1Mot�o�o�o1 &u.,�on Macho"u Carp 
CP/M • • o  rogollotod �todo.,.atl al O,g,rol h>oar<�. ln< 

Circle 241 on I nquiry card. 

CALL 
S(K)-3431()78 

FOR THE 
BEST 1�11.1{�.1:. 

Call P.R.I.C.E. for big savings 
on home computers, software, video 
cassette recorders, car stereo, home 
stereo, portable radios and tape 
recorders, cordless telephones, and 
answering machines, video games, 
tapes, and movies. 

P.R.I.C.E. will beat any legitimate 
offer on in-stock items. Call our toll
free number now! 800-343-1 078. 
In Mass. 61 7-961 -2400 . 

67 Teed Dr., 8383 , Randolph, MA 02368 

Circle 330 on Inquiry card. 



Washington Computer Services 
97 Spring Street 
New York, New York 10012 an affiliate of {{( ����J�fm�� )}) est. 1912 

TO ORDER: CALL OUR TOLL-FREE NU MBER: (800)221-5416 CUSTOM COM PUTER ROOM WIR ING S INCE 1960 
In  N .Y. State and for technical information: (212) 226-2121 

HOURS: 9 AM-5:30 PM ( EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

FULLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples of the fully assembled and tested business and 
scientific computer systems which we offer: 

1 1ri\Jil(S_ The Premier Multi-User Computer System CALL � 8000 SX. multi-user. multi-processor. turbo DOS FOR 
INTERNATIONAL CPM 2 . 2 .  FULL 2 YEAR WARRANTY1 CONFIGURATION 

50001S,  S-100 desk top mainframe 
On-Site Service Contracts Available 

(Wi§p@ Group I 
IE Cal ifornia liiiiii• Computer 
- Systems 

OooG�o·�Jf'£3G�ooo£3 

XEROX. 
�®®ffi®(]!Jr? l,gJ I' I I'('TiatVoU(';<O. � T M 

NorthStaff 
A LTOS 
8 & 16 BIT BOARDS 

& SYSTEMS 

SCION MicroAngelo Hi Res Graphics Systems SCALL 

Similar savings on SSM,  DELTA, DYNABYTE, TELEVIOEO, OIGIAC, ADOS , DEC. 
DATA GEN . ,  ATARI, TECH MAR. EPSON. AND MANY OTHERS 
PRINTERS 

"X"' Teletype 40. 300 LPM-typerwriter quality, RS-232 
interface. This quality printer is available in many 

configurations including forms access, quietized case, etc. 

from Only 
$3200 

Teletype 43 

ANADEX 
CENTRON ICS 
C.  ITOH 
DATA PRODUCTS 
DIGITAL EQU I P. CORP. 
INTERGRAL DATA SYS . 

DIABLO 
EPSON 
FA CIT 
OKI DATA 
OLIVETII 
QANTEX 

from $995 

MAN NESMANN TALLY 
NEC AMERICA 
Q U M E  
SM ITH CORONA 
TELETYPE 
TEXAS I NSTRUM ENTS 

Where Do You Turn To S olve Your Computer Puzzle? 

TURN TO US! 
We' l l show you 
the easiest way 

to put the 
p ieces together. 

Matched, Compatible, Proven-
Use Someone Else's Engineering to Supplement Yours . 

SOFTWARE 
Over 2000 business. scientific. professional applications & educational packages are 
available. Call with your requirements for our advice or a quotation .  

8" DISK DRIVE SALE NOW! 
8"SHUGART SA801R $385 8 " SHUGART SA 851R $540 2 for $1025 

2 for $1050 
$350 
$950 

$CALL 

QUME DATA TRACK 8 or MITSUBISHI $550 
Enclosure, power supply for 2 8" drives A & T 
MORROW DISCUS 20 + CP/M® MICROSOFT BASIC, CONT. 
VISTA 

HARD DISK SPECIALS 
C MDRRDW ORVUS IJ&SIGN!I 

�AM£0 
TERMINALS 
TELETYPE 
TELEVI DEO 
LEAR S IEGLER 

PMMI MOOEM 

ADDS 

AMPEX Dialogue 81™ 
Interactive Terminal 

ANN ARBOR 
VISUAL 

• Full cursor control 
• Full editing keys 
• Full visual attributes 
• 2 pages ( 4 page 

optional) 
• Printer port 

• Black & White, Green, or $795 
Amber screen 

���&·OMP 
IM.DitiAI#I " 

$359 

I B M  3101 
D IG ITAL EQU IP. CORP. 
HAZELTINE 

NEW! 
QUME QVT 102 

$669 

FIRST OF A NEW 
GENERATION 

PLEASE!  Do not confuse u s  with mail order dealers . We are a 
· fu l l  service d istr ibutor serving the data processing & 

installation needs of business & i ndustry from micros to mainframes. 
System houses , educational institutions & governmental agencies g iven 
special consideration . Leasing avai lable.  

N . Y. State agencies , mun ic ipali
ties , and schools - cal l us for 
i nformation on our  O . G . S .  term 
contracts on hardware & software. 

DEALER and INTERNATIONAL INQU IRIES WELCOME 
For fast del ivery, send certified check, money o rder o r  call t o  arrange direct bank wire transfer. Personal o r  company checks require two t o  three weeks to 
clear. Prices subject to change without notice: call tor latest prices. Prices include 3% cash discount. N Y. residents add sales tax. Qantex is a trademark of 
North Atlantic Industries, I nc .  CP/ M® is a trademark of Digital Research .  All sales subject to our standard safe conditions (available on request) .  Call for 
shipping charges . Above prices do not include customization or installation . 

Circle 451 on I nqu i ry card. BYTE March 1983 511 



SAVE $$$ 
I B Mc;;,·PC USERS 

Buy 512K RAM Card/Serial Port 
direct /rom the manufacturer 

COMPARE OUR PRICES 

RAM Card 64K populated. expandable to 512K . . . . . . . $239 
RAM Card 128K populated. expandable lo 512K . .. .. . S319 
RAM Card 256K populated. expandable 10 512K . . . . . . . $479 
RAM Card 512K populated . . . .. . . . . . . .. . . . . . .  $799 
Tandon 100-2 OSIDD Drove . . . . . . . . . . $249 
Above each RAM Card wtlh RS232C Pan. add . . . . . . . . .  SBO 
Expansmn K1t 64KB(tested). only . . . .. .. .. . • .  .. .. .. . •  . . . $70 

lOOK AT THESE FEATURES! 

• Multilayer Board lor Low Noise. 
• Socketed lor Easy Upgrade to 512K memory. 
· One Year Wauanty • Fully Tested 
• Parity Generate/Check • Error Detecting Capability 
• Fully campat1ble wtlh IBM· PC Sof�Narc & Hardware Specs 
• Easy to Follow Instructions Included • No Wait States 
• Serial Por1 rnay be Configured as COM 1 or COM2 
• Address Fll�x1bi l ity - Each 64K Block is Address Selectable 

tor any Base Address 
Dealets inquutCs welcome • Add S5 for SfiiJJfJinfl • Cafllomra Resi 

dent. Add � Sales fax 
Call or Send Check/Money Order to: 

MK Research 
14682 Orange Acres · Irvine. Calilornia 92714 

Telephone: (714)559- 1598 

Circle 290 on Inquiry card_ 

t@1 8ASF FlexyDisks® 
5 1f4 11 
Specify soft, 
10 or 16 sector Price/10 Price/100 

1 side/double density 520.00 51 85.00 
2 sided/double density 34.50 325.00 

8 11 Specify soft 
or 32 sector Price/1 0 Prlce/1 00 

1 side/single density 521.00 5195.00 
1 side/double density 29.50 275.00 
2 sided/double density 34.50 325.00 

Cortifiod Chock · Monoy Ordar - Parsonal Chock 
Allow up to 2 wBBks for parsonal chocks to claar. 
Add S 1 . 50 to aach ardor lor U . P . S .  sh ipping chargas. 

NJ Residents add 5% NJ Sales Tax 

D4U EjXl:-1-iANGE. INC: 
280 Dukes Parkway, P.O. Box 85 

Somerville, N.J. 08876 • (201) 725·6680 

Dea ler I nquiries I nvited 

Circle 137 on Inquiry card. 

S- 1  00 Single Board 
WINCHESTER 

"EASY DISK CONTROLLER" 

• Works IVith any 5-100 CPU + lEE 696 

• Supports 5 11>�".  8" and 1 4" Drives 
ST-506. SA-1 000. SA-4000 Interfaces 

• Record Accessible 1 - K  sector buffer 
frees host memory. matches DMA speed 

• On-board microprocessor - auto seeks, 
simple. very small software driver 

• Dealers and Distributors invited 

Assenlbled and tested with formatter/test 
program and operating system drivers. 

VISA. MasterCard - specify drive - $545. 

Monitor Dynamics. Inc. 
1 1 2 1  West Ni nth  St. • Up land. CA 9 1 786 

(714) 985-7 2 1 4  

Circle 292 on I nquiry card. 

0 JeltVidoo USERS! 
COGITATE Fast Dump/Restore System for TS 
802H, 806. 
• Back-up files twice as fast as PIP. 
• Double the storage, up to 700K/diskette, with 

multiple diskette capability . . $90.00 

COGITATE Type Ahead With Print Screen 
• Print key prints screen. 
• 64 character type ahead buffer $90.00 

TurboOOS 
• MUL TI·USER 
• SEMINARS 

. . . . .  $750.00 
. . $250.00 

CP/M"' is registered 1rademark of Digital Research. Inc. 

TurboOOS is a registered trademark ol Soh ware 2000, Inc. 

PlUS OTHER GOOD TELEYIOEO STUFF! 

COGITATE, Inc. 
SPECIALISTS IN UNIQUE TELE VIOEO SOFTWARE 

24000 Telegraph Road, Southfield, Ml 48034 
(313) 352-2345 

VISA/MASTER CARD Accepted 

Circle 81 on inquiry card. 

ANALOG - DIGITAL 
D I G ITAL- ANALOG 

CONVERSION MODULES 

SOFTWARE GAIN CONTROL 
lHJh )(UJIClf_l,) - fli<:<JI<\01111"1 < <: <Jilin lll', lliiiiC<ln!rO 
nrnrhfu:r custom board test S-100 !) to l')�h? 
, rJrM':r, ,I( m r ''''<: mixable high and low Inputs gain 
from 1 to 1024 )�-> ll<T ·' rrnrf<: nnd hoi. I nmrlilfr t�r 
H rhnnrld clilkr,•.nl r(rl 16·chonnel nnrr l r I<J In < k)<ICll 
tu.111 r r r < r Jr<v<,< programmable gain Instrumentation 
ampl.lfler r <••,t(Jflr ( ,rlrll< 1 r, ··,t ') 100 2 to 15 khz 
conversion time rn<T< rlrh · lr;, 1h olll<l lntJJ Ulf 1<11', r1n1n 
f!nrn I 1o 1 lfl�\1. 12.-bit sample and hold amplifier 
8-channel differential lf, r f11 lfvll:.t analog t.o digital 
high accuracy fl''� l'''''"'" 'l'l,· 'P.''n rrl· .lrour,,·, l1'''"1'' 
,1/IIJllrl,.·r �IJc,l!llll l'>oh\lol 1,··.1 S-100 �-' In fir J,h.' 

For additional details about the AD·100·4 and other 
fine california Data corporation 100% Individually 
tested, high reliability products, circle the reader 
service card number below or tor faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91 320 

(8051 498-3651 

Circle 69 on Inquiry card. 

51/t Floppy Disk Drives 
( D i rect I BM® P l u g - i n )  

TAN DON Model T M  1 00-1 . $ 1 89* ea. 

TANDON Model TM 1 00-2 . $269* ea. 
1 2" Green Phospher Zenith Monitor $109" ea. 

I B M  E XPAN S I O N  
BOARDS 

64K Memory . . . . . . . . . . .  $275* ea. 
1 28K Memory . . . . . . . . . . .  $375* ea. 
1 92K Memory . . . . . . . . . . . $450* ea. 
256K Memory . . . . . . . . . . .  $510*  ea. 
Floppy Controller . . . . . . . .  $ 1 80* ea. 
16K System B D  Memory . $ 25* ea. 
MC I V I SA or C .O.D .  with ce·rt if ied check 
or  money order. Arkansas residents add 
sales tax.  

Fo r i nformat ion or o r d e rs ,  c a l l  
501 -777-9859 

G-H Computer Systems, I nc_ 
P.O. Box 871 • Hope, AR 7 1 801 

• Plus Sh ipp ing .  

Circle 185 on Inquiry card. 

Maxell Floppy Disk 
The Mini-Disks 

with maximum quality. 

Dealer inquiries 
invited. C.O.D's 

accepted. Call 
FREE (800) 235-4 1 37 .  

PACIFIC EXCHANGES 
00 Foothill Blvd .. San Luis 
an Luis Obispo. CA 9340 I .  

n CaL call (800) 592-5935 or 
805)543 - 1037 

Circle 331 on inqu iry card. 

COMPARE. . .  THEN CALL 
(615)727-6000 

SYSTEM ED 
CORPORATION 
P.O. Box 18, Mountain City, TN 37683 

Circle 380 on Inquiry card. 

$99  SINGLE BOARD 
COMPUTER/CONTROLLER 

MODEL MCG-85 FEATURES: 
-BOSSA CPU -Automatic Baud Rate 

- 2K System Monitor -5 Interrupts 
ROM - 1 4  Bit Counter/Timer 

-256 Bytes of RAM -Onboard Prorotyping 
-RS232C Poet -6.144 MHz Ccystal 
-Parallel & Serial 1/0 -Onboard Expansion 
-Two 8 Bit Prog Ports * 4K ROM &/or 
-One 6 Bit Prog Port • 4K RAM oc CMOS RAM 
-4'1z x 6'12 PCB 

STOCK $99 Kit $ 135 A&T. 
Expansion Boards available. Visa, M.C., Amex & 
COD accepted. 

ATLANTIS COMPUTERS 
3 1-14 Broadway 

Astoria, N.Y. 1 1 1 06 
2 1 21728·6700 

Circle 36 on inqu i ry card. 



R. 
Your Specialty 
Store For Drives 
LOW, LOW, PRICES!! 
HIGH PERFORMANCE REMEX FLOPPY DISK DRIVES 

SW' DISK DRIVES 

RFD 480 $275 
double sided/double density, 48 tpi 
(SA 450/TA 101-2 compatible) 

RFD 960 $345 
double sided/double density, 96 tpi 
(SA460/TA 101-4 compatible) 

8" DISK DRIVES 

RFD 2000 
single sided/ double density 
(SA 801R compatible) 

RFD 4000 
double sided/double density 
(SA 851R compatible) 

$295 

$395 

DC brushless spindle motors for longer life-
30,000 hours MTBF! 

FREE TECHNICAL MANUAL WITH 
EVERY ORDER 

Specify standard bezel or low profile 
2/3 height 

TO ORDER: CALL TOLL FREE (800) 358-4888, 
CALL (800) 358-4798 in Cali1omia 

TERMS: VISA, MC. BAC, Check, Money Order-U.S. funds 
only. Prices include sales tax. Shipping and handling 
charges: S3.00 for first 3 lbs. plus 35¢ for each additional 
lb. Orders over 50 lbs. sent freight collect. 

Shipping weights: 8" drive - 16 lbs.; 5)41'' drive - 4 lbs. 

Circle 1 53 on Inquiry card. 

TRAKSTOR 
299 1 White Star 
Anaheim, CA 92686 

BYfE March 1983 513 



SMITH-CORONA TP-1 

Letter Quality 

ORDER S 569 TOLL FREE 
FREE SHIPPING 

.(800) 5 3 1 -5475 {if outside of Texas) 

(5 1 2) 250-1 523 fin Texas) 

CompuAdd Corp. 
1 30 1 0  Research Blvd. No. 2 1 B  

Austin, Texas 7B705 

Circle 89 on inquiry card. 

EDG E-86 
AN IN DUSTRIAL QUALITY 8086 OEM SYSTEM 

• HARDWARE 
-A Multibus® COMPATIBLE 8086 CPU BOARD . WITH DMA FLOPPY CONTROLLER, INTERRUPT 

CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL 110 PORTS, AND 
8K BYTES O F  PROM WITH BOOT STRAP 
LOADER FOR CPM/86n.\ 

- 128K BYTES DYNAMIC RAM BOARD. 
- 4·SLOT MULTI BUS CARD CAGE, WITH COM· 

PLETE DOCUMENTATION AND SCHEMATICS; 
ALL FOR. . $ 1 250. 

• SOFTWA R E  
- CPM/86 O.S. WITH COMPLETE UTILITIES . . . $250. 

-OFF THE SHELF DEL/VERY-
3DGE MICRO SYSTEMS 

195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 
TELEPHONE; 408·738·4729 

' Mu1t1bus TM of lnlel . ''-'CPM/86 TM of Digital Research. 

Circle 164 on Inquiry card. 

New Sources of S-1 00 Bus . 
Mainf rames & Disk  

Enc losures 
Power Reg u lat ion  

meet i n g  p revious  standards 

Ann Arbor Terminals 

60 L i nes D isp lay 
48 Prog ram mable Keys 

1 ,499 p re pa id  

CA LL FOR PRICES 
M I C R O  M I DWEST 
1 0205 W. 69 TERR.  

M E R R I A M ,  KS . 66203 
91 3-362-3462 

Circle 274 on Inquiry card. 

5 1/4 " Tandon Drives 

• TM 1 00-1 $ 1 89 
{single sided, 40 TRK, single 
or double density) 

· Free 
Shipping 

• TM 1 00-2 
{double sided, 40 TRK/side 
single or double density) 

• TM 1 00-4 
{double sided, BO TRK/side 
96 TPI, double density) 

S 259 
Free 
Shipping 

$ 349 
Free 
Shipping 

r-- ORDER - TOLL FREE-
1 -800-53 1 -5475 {If outside of Texas) 

(5 1 2) 250-1 523 {If inside of Texas) 

"If we can't ship the next working day, 
we won't take the order." 

Master Card/Visa or check. 
Texas Residents add 5% sales tax. 

CompuAdd Corp. 
1 30 1 0  Research Blvd · # 2 1 8  

Austin, Texas 7B750 

Circle 90 on Inquiry card. 

MEMOREX 
Flexible Discs 

BEST PRICES 
· IN THE U.S. 
Call for o u r  special dealer 

program. C . O D. 's accepted.  
TOLL FREE (800) 652-81 68 

•In California (21 3) 901 -8� 
U.S.  EXCHANGE 
1 4831 Bessemer St. 
Van Nuys. CA 91 4 1 1 -2773 

Circle 439 on inq uiry card. 

ELIZA IS  H E R E! 
AT LAST! A FULL IMPLEMENTATION of the original ELIZA 
program is now available to run on your microcomputer! 

Created at MIT in 1966. ELIZA has become the world's most 
celebrated artificial intelligence demonstration program. ELIZA Is 
a non·directive psychotherapist who analyzes each statement as 
you type it in and then responds with her own comment or question 
- and her remarks are ellen startlingly appropriate! 

Designed to run on a large mainframe. ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so fascinating. 

Now, our new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only 525. And if you want to lind out how she 
does it {or teach her to do more) we will include the complete 
Source Program for only $20 additional. 

Order your copy of ELIZA today and you'll never again wonder how 
to respond when you hear someone say "Okay, let's see what this 
computer of yours can actually do!" 

ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 

Standard 8 inch single density lor all CP/M based computers 
$25 lor ELIZA. COM - add S

_
20 lor Mierosotl BASIC-80 Source 

2 5'f• InCh CP/M lor AppiP II equipped With Z-80 SoftCard 
$25 for ELIZA.COM - aod 520 for Microsoft BASIC-80 Source 

3. 5'/, inch for 48K Apple II w1th Applesoll ROM and DOS 3.3 
$25 for Protected File - add S20for Applesolt Source 

4. 5''• inch for 64K IBM Personal Computer 
525 lor Protected File · add $20 for IBM Disk BASIC Source 

5. 5'/, inch lor Osborne i Microcomputer 
$25 for Protected File - add 520 lor Microsoft BASIC-SO Source 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 

I[� LOS ANGELES. CALIFORNIA 90046 II � (213) 656-7368 (213) 654-2214 1 
MC. VISA and CHECKS ACCEPTED 

Circle 32 on inquiry card. 

Atlantic Cabinet Computer Furniture 
� 

• A complete range of quality work sta�ions 
designed specificaHy to house al l  micro
computers. 

• Delivered heavily packed, in self-assembly 
form needing o n ly a Phillips screwdriver and 
a few minutes of your t i me t o  assemble. 

• Manufactured from 1" all  wood panicle 
board su rfaced with hard-wearing melamine 
veneer, i n  Oak or Wa lnut .  

• Dealer and Distributor inquiries welcome. 
• For more information, contact your local 

dealer, write or call Atlantic Cabinet (301 ) 
223-8900. 

ATLANTIC CABINET CORPORATION 
P.O. Box 100, Wi l l i a m·sport,  Maryland 21795 

Circle 35 on Inquiry card. 

With the new t\SCI Four Port lnlelligent 
switcll etll your RS-232C ne tworking 
prol11ems can he solv('cl. Wllclt<:'\'Pr 
your svvitching appliccuions the .·\SCI 
Switch allO\VS vou to switch with ease. 
Bt'C<IUSe the s\vitch is intelligent it 
allows you to change between peri· 
pherc1l.s from your keyhomcl. Ttw code 
can t'VCn he imhedclecl in vour text 
Wl1t'n you conSider the nn··ie you 
SCI\'t'CI clue to the simplicity nf install
ation. the elimination of exTra cnt1ling 
cmd the t•xclusion of knol·) turning the 
:\SCI Four Pori inlclligenl switcll is the 
perft·c-t wuy to expi:'tnd your net· 
working capethilitics. 

Adrt•£mced S)'SlL'JIIS ConceJ>ts, Inc. 
PO BOX 0 • ALTADENA CALIFOR N I A 9 1 0 0 1  

(2 1 3) 793·8971 

Circle 10 on Inquiry card. 

** SUPER™ ** 
ISA's DATABASE 
The only DBMS with all these features: 

* PROVEN in one year of test marketing 
* TOUGH, reliable file structure 
* MENU driven for simplicity and easy use 
* ARITH M ETIC with stored calculations 
* FAST set·up and report formating 
* CLEAR user-oriented documentation 
* PRINTS totals & subtotals - mail labels 
* REFORMATS and merges data files 
* M U LTI-DISK files: Up to 1 28K records 
* SORTS full  disks on up to 40 fields 
* PRODUCTION input of repetitive data 
* USE existing data files 
* COUPLES to word processors 
* POSTS transactions to master file 
* SEARCH by strings, ranges, comparisons 
* DATA COMPRESSION: Over twice as 

many labels as the other system 

For TRS·80' Models I, II, Ill, & 16 - 250.00 CP/I'It - 295.00 

Ask your Dealer or Write: 

Institute for Scientific Analysis, Inc. P. 0. Box 7186, Dept. 8·2 
Wilmington, DE 19803 (215) 358·3735 

*T.M. Tandy Corp. t T.M. Digital Research 

Circle 212 on Inquiry card. 



WE WILL NOT BE UNDERSOLD 
Zenith ZT-1 
Zenith Z-1 9  
Televideo 9 1  0+ 
Televideo 925 
Televideo 950 
Sanyo CRX-1100 

TERMINALS 

COMPUTERS . 

$595.00 
$679.00 
$599.00 
$779.00 
$979.00 

CALL 

Sanyo MBC 1 000 64K CALL 
Sanyo MBC 1200 CALL 
Sanyo MBC 2000 duai Sv.'' CALL 
Sanyo MBC 3000 dual 8" CALL 
Sanyo MBC 4000 16 BIT CALL 
ALL SANYO COMPUTERS INCLUDE 
WordStar, MaiiMerge. CalcStar, SpeiiStar, lnfoStar 
Franklin Ace 1 000 64K CALL 
Franklin Ace 1 200 128K CALL 
Call for our Special System Packages! 

TELECOMMUN ICATIONS 
Novation Cat 
Novation J Cat 
Novation D Cat 
Novation Apple Cat 
Novation Apple Cat 1 200 baud 
Novation Smart Cat 
Novation Smart Cat 1200 baud 
Hayes Micromodem II 
Hayes Smartmodem 
Hayes Smart modem 1 200 baud 
Hayes Chronograph 
Signalman Mark I 
Signalman-IBM 

Verex 5114" 
Verbatim SV2" 
Verbatim 8" 

DISKETTES 

Verbatim Head Cleaning Diskette 
Maxell MDI Sv.'' 
Maxell MD2 Sv.'' 
Maxell FD1 8" 
Maxeli FD2 8" 
Sv.'' File Box 
8" File Box 

MONITORS 
Sanyo 9" B&W 
Sanyo 9" Green 
Sanyo 1 2" B&W 
Sanyo 1 2" Green 
Sanyo 13" Color 
SMD 13" Color 
Comrex 1 3" Color 
Amdek 13" Color 
Zenith 13" Color RGB 
Zenith 12" Green 
Electrohome 1 3" Color RGB 
Taxan 1 2" Amber 
Taxan 1 2" Green 
Taxan 1 2" Medium Res Color 
Taxan 12" Hi Res Color 

$1 39.00 
$ 1 1 9.00 
$1 55.00 
$299.00 
$629.00 
$1 99.00 
$495.00 
$299.00 
$239.00 
$569.00 
$229.00 

$89.00 
$1 89.00 

$23.95 
$26.95 
$36.95 

$9.95 
$29.95 
$44.95 
$37.95 
$44.95 
$19.95 
$21 .95 

$1 59.00 
$1 65.00 
$1 79.00 
$1 99.00 
$399.00 
$339.00 
$329.00 
'$329.00 
$589.00 

$99.00 
$599.00 
$139.00 
$1 29.00 
$319.00 
$529.00 

APPL,E ACCESSORIES 
1 6K Card by Microsoft 
32K Card by Satu'rn 
64K Card by Saturn 
128K Card by Saturn 
SoftCard Plus by Microsoft 
Keyboard Enhancer by Videx 
Videoterm by Videx 
Game Paddle by TG 
Joystick by TG 
Pkaso ID-12 Card 
Pkaso EP-12 Card 
Pkaso AP-12 Card 
Pkaso NE-12 Card 
System Saver by Kensington 
Microbuffer 1 1 1 6K (Apple) 
Microbuffer 1 1 32K (In line) 
Microbuffer 1 1 64K (lnline) 
Add-Ram 1 6K by ALS 
Z-Card w/CPM by ALS 
Z-Card 64K by ALS 
Smarterm by ALS 
Smarterm II by ALS 
Dirt Cheap Video by ALS 
Color I I  Card by ALS 

APPLE SOFTWARE 
MICROPRO 
WordStar 
MaiiMerge 
SpeiiStar 
DataStar 
CalcStar 
VISICORP 
VisiCalc 
VisiTerm 
VisiDex 
VisiPiot 
VisiFile 
VisiSchedule 
VisiTrend/Piot 
Visilink 
Visicalc Business Model 
MISCELLANEOUS 
Micro Terminal 
Screenwriter II 
Dictionary 
DB Master 
PFS Filing System 
PFS Report 
PFS Graph 
Easy Writer Pro 
Easy Mailer Pro 
Z-Term Pro 
Word Handler 
MultiPlan by Microsoft 
dBase I I  
Howard Soft Tax Preparer 

IBM PC HARDWARE 

$79.00 
$1 99.00 
$419.00 
$585.00 

CALL 
$1 25.00 
$259.00 

$49.00 
$49.00 

$1 59.00 
$1 59.00 
$1 59.00 
$1 59.00 

$75.00 
$229.00 
$259.00 
$31 9.00 

$79.00 
$225.00 
$299.00 
$249.00 
$1 49.00 

$75.00 
$1 49.00 

$379.00 
$1 90.00 
$1 90.00 
$259.00 
$1 1 5.00 

$1 99.00 
$89.00 

$1 99.00 
$1 69.00 
$1 99.00 
$259.00 
$259.00 
$1 99.00 

$89.00 

$69.00 
$99.00 
$79.00 

$1 69.00 
$99.00 
$75.00 
$99.00 

$1 99.00 
$79.00 

$1 29.00 
$1 49.00 
$229.00 
$489.00 
$1 49.00 

$599.00 
$719.00 
$795.00 
$399.00 
$699.00 
$799.00 

IBM PC SOFTWARE 
INFORMATION UNLIMITED 
Easy Writer 
Easy Speller 
Easy Filer 
VISICORP 
VisiCalc 256K 
VisiDex 
VisiFile 
VisiTrend/Piot 
VisiSchedule 
VisiWord 
MICRO PRO 
WordS tar 
Mail Merge 
MISCELLANEOUS 
SuperCalc 
SuperWriter 
Home Accountant + 
dBase II 

DISK DRIVES 
CCI 1 2 1  add-on lor Sanyo MBC 1 000 
CCI 100 for the TRS 80 Model I 

5'14'' 50 track 
Corvus SM with Mirror 
Corvus 1 OM with Mirror 
Corvus 20M with Mirror 
Rana Systems for the Apple II 
Elite One 40 track 
Elite Two 80 track 
Elite Three 80 track, double side 
Elite Controller 
Sanyo EFD 1 60 

RAM 
1 6K Ram Kit for Apple II 

and TRS 80. 41 1 6  chips 
200 nano seconds 

NEC 3510 Serial 
NEC 3530 Parallel 

P�INTERS 

NEC 3550 for the IBM PC 
NEC 7710 Serial 
NEC 7720 KSR 
NEC 7730 Parallel 
Epson M X 80 
Epson MX 80 FT 
Epson MX i 00 FT 
Epson FX Series 
Epson RX Series 
IDS Microprism 
IDS Prism 80 
IDS Prism 1 32 
Okidata 82A 
Okidata 83A 
Okidata 84 
Sanyo PR 5500 Letter Quality 
Brother HR 1 Letter Quality 
Toshiba P 1350 1 60 CPS 
Letter Quality 

Call For More IBM Sohware And Accessories 

$289.00 
$1 49.00 
$319.00 

$1 99.00 
$209.00 
$259.00 
$259.00 
$259.00 
$329.00 

$379.00 
$1 95.00 

$279.00 
$289.00 
$1 29.00 
$495.00 

$359.00 

$299.00 
$2895.00 
$3679.00 
$4579.00 

CALL 
CALL 
CALL 
CALL 

$699.00 

$1 7.50 

$1 595.00 
$1 629.00 
$1 995.00 
$2250.00 
$267s.oo 
$2250.00 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

$479.00 
$729.00 

$ 1 1 49.00 
$859.00 
$899.00 

CALL 

Quadram 128K Ram Card 
Quadram 192K Ram Card 
Quadram 256K Ram Card 
Microsoft 64K Ram Card 
Microsoft 1 92K Ram Card 
Microsoft 256K Ram Card 
Joystick by TG 
Tandon TM 100-2 Raw Drive 

$49.00 
$279.00 CP/M is a registered trademark of Digital Research. 

The CPU Computer Corporation 
Announces: 

CPU net·· 
The Local Area Network that uses 
real CP/M'" for Apples. CPU net'" 

allows you to run hundreds of 
popular CP/M'" programs, on your 

Apple terminals, without disk drives! 
Call for more information. 

$2995.00 

TO ORDER CALL TOLL FREE 
1 -800-343-6522 

For fast delivery, send certified checks. money orders, or 
call to arrange direct bank wire transfers. Personal or com
pany checks require one to three weeks to clear. All prices 
are mail order only and are subject to change without 
notice. Call lor shipping charges. 

0 
SPECIAL OF THE MONTH 

SANYO PR 5500 
LETTER QUALITY 

PRINTER 
18 CPS-DAISY WHEEL 

BI-DIRECTIONAL 
$CALL$ 

T��NQ!;li!J!L 1-!!!!0P 
. 420-438 Rutherford Ave. ,  Dept. BY 3 , Charlestown, Massachusetts 02 1 29 

Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. t i l l  6) TWX- 71 0-348-1 796 Massachusetts Residents cal l  61 7/242-3361 
Technical information call 61 7/242-3361 Massachusetts Residents add 5% Sales Tax 

Circle 1 24 on Inquiry card. 



VdNEWll :���������:=������,. 
,. at truly affordable prices. For the first time 

enjoy your Apple to its fullest capacity 
--.. using speciallY packed disks wilh over 80 \ •, outstanding programs each. Not available 

� \ \ from any other source! �)A_ ,.,.. • Apptesofl • 3.3 DOS 
15 �RD�RAM� �����,����� 

�
��

,
�

;,
:��ers 

11 • ,,. useful and entertaining programs 1 EA indispensable to the serious computerist � including; 
Business 
Games 
Uti l i ties 

Educational 
Music 
Data Base 

Graphics 
Science 
Finance 

Library disks 1, 2 & 3 are mixed categories and new 
disks 4 (Games). 5 (Util ities), 6 (Graphics) & 7 (Integer) 
at S59.95 each. Why pay more? 

Order direct from th is  ad and $ave up to $136. 
Buy disk l i brary package 1 ,  2 & 3 and get a 
special bonus disk FREE - over 260 programs 
for $1 79.95 + shipping. For best value, get 
al l  8 disks for $349, postage prepaid, for over 
530 of our best programs at 65¢ each !  
Cal l  now to l l  free: 1 ·800-327-8664 
Florida: 1 ·305-987-8665 ��� 
6400 Hayes St. VISA 
Hollywood. Fl 33024 __j 

Circle 28 on Inquiry card. 

LOOKING AT 

PRINTER BUFFERS 7 

YOU GET WHAT YOU THINK YOU'RE GETTING: 

Z)I]D��fL - iZ -� .. is THE 

COM PLETE, NOTHING ELSE TO BUY. 
STAN D  ALONE PARALLEL PRINTER 
BUFFER PLUS FEATURES NOT FOUND ON 

OTHER BUFFERS SUCH AS: 
• SWITOISElECTABU "PAllS£ ON FORM ffEO" MODE. FOR SINGLE SHEET PRINTING 

• AUTtft\ATICSPA!lOORACTER CIJMPRESSION 
• J2l( CHARACTERS CAPACITYSTANOARD, SU:AHD 12BK MOOELSAVAILABLE USER EXPANDABlE 
• NO HARDWARE DR SOlWARE MOOIACATIONS Rroi.JIRED 

• AND MUOl MORl WRrTE OR CALl FOR RAl O£T AilS. 
E 132K INCLUDES CABLE) $279.96 

JVB ELECTRONICS 
1601 Fulton Avenue, Suite1 

Sacramento, California 95825 
� OlAlUit�QUI:�:n:� 19161483-0109 

Circle 236 on inqu iry card . 

DiscMaster 1 
Videodisc Interface 
• Enables computer control of laser 

videodisc players 
• Works with any mainframe, mini ,  or 

microcomputer 
• Standard RS-232C serial interface 
• No modification requi red to player or 

computer 
• Interactive playback for training. mar-

keting, exhibition. and data retrieval 
• All cables and connectors included 
• Price: $395 

New Media Graphics Corporation 
1 39 Main Street 
Cambridge, MA 021 42 
61 7-547-4344 

Circle 492 on Inquiry card. 

micro- PROLOG the fifth generation 
language for micros 

• .!'·PROLOG is an interactive Yersion of PROLOG currently 
a11ailable for CP/M 2.�ex Z80's. 

• fa�?����� ��re ����'�!��0f��
li
l�
e
e���i�h0�:�!ra��o�

e
�o�: 

pulers. 
• PROLcx::; grew out o( AI resea_rch in computational logic. 

PROLOG means PROgramming 111 LOGic. 
• A PROLOG program comprises a set of facts and rules. II 

unifies: 
•relational data and relational queries, 
=����;:�vdi1:�r�oc�l�ng�sed programming, within a single 
framewmk of logic programming. 

• Current applicatiom: EKpert Systems, Natural Language 
Understanding, Intelligent Data Bases. 

Distribution Formats 
5": North Star, Zenith Z89, IBM PC (with Z80 card) 

Apple 11 (Z60 card, lower case reqd), Osborne 
8": SS/50 IBM 3740 
Need more infol 
Sample the 
language with the 
160 page Primer. 
Price can be set 
against software. 

Prices 
Software (with $275 
Manual & Primer) 
Primer $ 1 5  
Prices include air P&P 

IP LOGIC PROGRAMMING ASSOCIATES Ltd. 
ffi ;���";J:'f��' �Lr?JiAND 

Circle 247 on Inquiry card. 

G et G raph ics 
" O n  Your 
D E C *  LA 1 20 

DECPLOT'" upgrades your DEC LA120 to 
print graphics fast-only 35 seconds per 
average page . . .  Just $595. Need color too? 
Get DECOLOR'" . . .  Only $995. Fully com
patible with most graphics software and 
CRT display terminals. 

NEW! VT-125 
COLOR PRINTER INTERFACE 

$495 
Texprint's simple plug-in modules requ i re 
no extra custom software for dot-address
able or character-graphics applications. 
Expand LA 120 performance, yet preserve 
all original functions. Available now from 
Texprint or DEC distributors. 

"Registered trademark of Digital Equipment Corp. 

C i rcle 426 on inquiry card . 

2708 
2732 
4116 

RAMS 
EPROMS 

2716 
2532 
4164 

2516 
2765 
6116° 

Large quantity 74S/74LS 

HANDWELL CORP. 
(415) 962-9265 

4962 El Camino Real, #119 
Los Altos, CA 94022 
WHOLESALE - RET AIL · 

Circle 1 95 on Inquiry card. 

Solw your ...., problo:nw, buv ·� ourf..:e 
taled !lyNn ....._ All ardon � 
from otod<. wllhln 24 houn. CaD toU FREE 
(800) 235-4137 ... prlooa and lnform.tlon. 
VIA and Mloot.er CUd .a:epted 

Circle 331 on Inquiry card. 

*ADDS* 
VIEWPOINT TERMINALS 

$495 
/n addition EPI carries /Jrinters DEC & 
DG comfJatible tenninals and modems. 
Items in stocl< are shipfJed �vithin 24 hours. 
ALL orders shifJfJed COD. All items are 
new and in factory cartons with man!!/ac· 
curers warranties. 

ECONOMY 
PERIPHERALS INC. 

(404) 952-02 13 

Circle 1 62 o n  inq uiry card. 

Circle 1 31 on Inquiry card. 



"THE ORIGINAL B IG BOARD" 
OEM - I N D U STRIAL - BUSINESS - SCIENTIFIC 

S I N G LE B OARD COM PUTER K IT! 
Z-80 CPU! 64K RAM!  

(DO NOT CONFUSE WITH ANY O F  OUR FLATTERING I M ITATORS!) 

THE B I G  BOARD PR OJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis lor their 820 computer. 

(64K KIT 
BASIC 1/0) 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP/M". Just imagine all the off-the-shell software that can be 
run on the Big Board without any modifications needed. 

SIZE: 81h x 1 Jlf, IN.  
SAME AS AN 8 IN.  DRIVE.  
REQUIRES: +5V @ 3 AMPS 
+ - 1 2V @ .5 AMPS. FULLY SOCKETED! FEATU RES: (Remember, al l  this on one board!)  

64 K  R A M  2 4  x 80 CH ARACTER V I D E O  
Uses I ndustry standard 4 1 1 6  RAM's. A l l  64K is available t o  the user, our VIDEO With a crisp, flicker-free display that looks extremely sharp even on small 

and EPROM sections do not make holes in system RAM. Also, very special care monitors. Hardware scroll and lull cursor control. Composite video or split video 
was taken in the RAM array PC layout to eliminate potential noise and glitches. and sync. Character set is supplied on a 2716 style ROM, making customized 

fonts easy. Sync pulses can be any desired length or polarity. Video may be 

Z-80 CPU 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 

Running at 2.5 MHZ. Handles al l  41 1 6  RAM relresh and supports Mode 2 
I N TERUPTS. Fully buffered and runs 8080 software. FLOPPY D I SC CONTROLLER 

Uses W D 1 7 7 1  controller c h i p  with a T T L  Data Separator f o r  enhanced reliability. 

SER IAL 1/0 (OPTIONAL) 
IBM 3740 compatible. Supports up to lour 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SA800 or SA801. Drives can be 

Full 2 channels using the Z80 SIO and the SMC 8 1 1 6  Baud Rate Generator. FULL configured for remote AC off-on. Runs CP/M* 2.2. 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up lor either data-communication or data-terminals. Supports mode 2 1 nt. TWO PORT PARALLEL 1 /0 (OPTIONAL) 
Price tor all parts and connectors: $39.95 Uses Z-80 PIO. Full 1 6  bits, lully buttered, bi-directional. Uses selectable hand 

shake polarity. Set of all parts and connectors lor parallel I/O: $19.95 

BASI C  1/0 
Consists of separate parallel port (Z80 PIO) lor use with an ASCII encoded REAL TIME CLOCK (OPTIO NAL) 
keyboard tor Input. Output would be on the 80 x 24 Video Display. Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 

parts: $9.95 

B LANK PC BOARD - $ 1 1 9 
The blank Big Board PC Board comes complete with full 

CP/M * 2.2 FOR B I G  BOARD 
The popular CP/M' D.O.S. to run on Big Board is available lor S1 39.00. 

documentation (including schematics), the character ROM, BIG BOARD SOFTWARE SPECIAL - $149 

the PFM 3.3 MONITOR R O M, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 

Through special arrangement with COL w e  offer a powerful package o f  T D L  Z-80 
software that has a suggested retail of almost $600. Includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO I I  Macro Assembler, LINKER, 
DEBUG I and DEBUG I I .  Supplied on 8 in. diskette with extensive manual. 

PFM 3.3 2K SYSTEM MON ITOR 
The real power of the Big Board lies in Its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M', Copy, Examine, Fil l  Memory, Test Memory, Go To, 
Read and Write i/0 Ports, Disc Read ( D rive, Track, Sector), and Search PFM occupies one of the lour 2716 EPROM locations provided. Z-80 is a Trademark ol Zilog. 

D ig ital Research Computers 
(OF TEXAS) 

P.O. BOX 401 565 • GARLAND, TEXAS 75040 • (21 4) 271 -3538 

TERMS: Shipments wi l l  be made approximately 3 to 6 weeks alter we 
receive your order. V ISA, MC,  cash accepted. We wi l l  accept COD's (for the 
Big Board on ly) with a $75 deposit. Balance U PS COD. Add $4 .00 sh ipping . 

USA AND CANADA O N LY 

*TRADEMARK OF D I G I TAL R ESEARCH. NOT ASSOCIATED WITH DIG ITAL RESEARCH OF CALIFORNIA, THE O R I G I NATORS OF CPM SOFTWARE 
** 1 TO 4 PI ECE DOMESTIC USA PRICE. 



Printed Circuit AlB Switch 

• Ideal for switching RS-232 devices 
• High Quality Printed Circuit Board 
• 3 25 pin D-subminiature Connectors 
• 20 circuits switched 

Device A-.___ 
.,... ......_.,.__Common 

Device B---- -

Kit & Assembly Drawing . . .  '34.95 ppd. 

Assembled & Wave Soldered . . '39.95 ppd. 

Visa/Master Charge (201 ) 227-841 1  

PMI 
16-6 Passaic Avenue 

Fairfield. New Jersey 07006 

Circle 343 on inquiry card. 

-J.'-<. Epson -1--o v v� 
�o GiveawalJ "r 

Epson MX70/80 Ca rtridges 

S5'!i�o���� 
Reloads $2.50 each M i n .  1 2  
$30.00 a Doz. of Same Color 

Cartridges and Reloads Available 
I n  Black, Red, Green, Blue, Brown 

B.T. Enterprises 
Dept. 1 5C 
J OB  Carlough Rd. 
Bohemia. N.Y. 1 1 7 16  

O•n" loll f"' __.::: VIS< NYS O•<le•s Call 300 &6- 1 165 -- ll 516·56;·8155 
Prrc:!s SutlJt:ll IO CIMilQt: 

N Y  S Res•Uellls Ada la:r.. lHJU S2 DO Stupp111g & rt.Jnolmg 
B I E111t:ll)l 1St:S r� .-1 d1V r:.t011 Ol Bd�:cn ErHcr l)r •:.cS IHC 

Circle 62 on inquiry card. 

NEW QUICK LOW-COST lip DEBUG AID. If  you 
progra m .  engineer, test. or repair micros. try 
this new invention and save endless time and 
effort. Shows you program flow, address. 
data. 1/0. t im ing, and stability info on 256 
LEDs. Telescopic and microscopic views. Easy, 
quick. rugged. portable. A smart alternative 
or additi�n to m u lti-thousand dollar instru
ments. MICRO VI EW'" is j u st $749 complete. 
Order today on 14-day trial or circle o u r  
number f o r  c o l o r  brochure. M i c r o  Logic Corp, 
POB 1 74, MS-1, 100 2nd St. Hackensack. NJ 
07602. (201) 342-6518. 

Circle 271 on Inquiry card. 

AT SUPER LOW PRICES 
WE WI L L  SHIP YOUR 

ORDER WIT H I N  24 HOURS 
A N D  WE PAY THE 

SH IPPING CHARGES 

��-�
COD ACCEPTED 

DEALER I NQUIRIES I NVITED 

CALL TOLL FREE 
800 922-81 93 
IN CALIFORNIA 

800 468-1068 

T8yco Bualneu Forms Computer Supplies 
Post Ollice Box 605 Newbury Park,_CA 91320 

Circle 416 on Inquiry card. 

TRS-80 MODEL 1 6  AND 
68000 SYSTEMS 

DATABASE AND FILE 
SOFTWARE 

Relational Database System 
Easy To Use - Powerful 

INTRODUCTORY OFFER $595 
Menus & English Subset 

Query Language 
6 8000 Code Efficiency 

Features Never Seen Before. 

Send For Catalog. 

DATA MANAGEMENT SYSTEMS 
2 1 1  N. EL CAMINO REAL, 101C 

ENCINITAS, CA 92024 
or Phone: (619)  942-0744 

TRS-80 Ia a trademark or Tandy Corp. 

C i rcle 1 38 on Inquiry card. 

Verbatim® 
Floppy Discs 

CALL NOW - TOLL FREE 
1-800-328-DISC 

Dealer inquiries invited. C . O . D . 's and 
charge cards accepted. 

All orders shipped from stock, 
within 24 hours. Call toll FREE. 

� N-C  '-
North Hills Corporation 

3564 Roll•ng V1ew Dr. 

White Beor Loke, MN 5 5 1 1 0  
l - 80 0 - 3 2 8 - DISC 

MN Call Collect 1 - 6 1 2 - 7 7 0-0485 

Circle 315 on Inquiry card. 

ZENITH/ Heath Users 
Double Your 

5Y." disk stm·age 
capacity without adding a drive. 

Get twice as much from your H88 or 
H89 microcompu ter. Our FDC-880H 
floppy disk controller. in conju nction 
with your 5Y." drives. for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double
sided, single and double-density, 8" and 
5Y." drives - simu ltaneously. ttl 

C. D. R. Systems Inc. 

Controlled Data Recordins Systems Inc. 7210 Clairmont Mesa Blvd., San Diego, CA 9211 1  (7 14) 560-1272 

Circle 74 on inquiry card . 

.t: :t *  >47'tffl.GW1'� t :;. *  

T E KALIKE The Graphics Tcrminai Program 
""'"'" ovwwm 

' ----� . .... 
i . "' '".::,·�···· ... ::£:: 

TEKALIKE turns \he Apple ll computer into 
on intelligent graphical work station 

for communication with remote host computers. 
II simulates the features of a Tektroni� 4010 graphics 
terminal, provides local plotting capabilities and more ... 

Rernotu Terminal Mode: 

Sc•erol Commuftic.c>liofto #J\e<"a\i,eo 
UI> I0 9600 b<lud 

�oc:ol 'teccra"'q' a! Grop�oeo o;,pkly 

Compatible with: 

l.oel\1 Computer !.lode: 

POeturo lle«rU o"<l lled<o• �ilit1 
lOC:OI POelute locm;...;. 

Pkltlor SuppOrl l<>< l.oc.I>I HOta"'!>y 

l'riee tzoo Plu! 112 taz (CA) Yaoual Only 125 
1fE Sofhrare 800 Greenwich Drive Chien, CA 95926 

�'ostcrCord end ViSA Accepted 
To Ordet Co!! (916) 893- 1 1 62 

Dealer ln(luires Welcome 

11tQu�u o •&< .O,C,!M. one a� a•"'•· 
o...a ono .... IIIO<I oi COftllec� to o i>Ost. 

.._,clc it O lf04ei'>Qto CI �!e Corol'"'let �. le•tr..., .• ;, o tro<l•mor• or te.lfcft;. "'<:. 

Circle 452 on l nqulfY card. 

When it comes to scientific software 
for microsystems, DYNACOM P  delivers: 

The Systems . . .  Apple TRS·BO PET;CBM NEG At<Hr Osborne SuperBram North Star CP/M 
The Software . . .  
REGRESSION IIREGRESSION I I  LOGIC DE SIGNE R 
t.IULTILlNEAR REGRESSION 
SUTTEST 
AN"'L YSIS OF' VARioi!,NCE 
NUMBERKRUNCHEfl 
SIAISORT 
DtGihl F'ILHR 0.'1,lo\. SMOOTt<ER 
SOI'TNET I!.,.:.T(.HN[I 
fiLTER M�.:.LYSIS 

ACTIVE CIRCUIT AN:..L VSIS 
LOGIC Sti.!ULATOR 
ROOTS 
F'OURIER o\.N.'l,lYlER 
IR,NSI [ R  ruNCTION ANAlYZER 

B"'SIC SC.IENIIF'I(. SUBROUT I N E S  
V0LUM[ I V0LUM[ I I  

BASI(. ST.:.TISIIC.:.L SuBROUTINES 

CALL OR WRITE FOR A FREE CATALOG 
OYNACOMP, INC. 

1 42 7  Monroe Avenue, Rochester, N.Y. 1 46 1 8  
Telephone: ( 7 1 6) 442·8960 

Circle 1 58 on Inquiry card. 



FRANKLIN ACE 1000 
• 64K 

• N u meric Keyboard 
• Large Power s u p ply 

only $969. OO 
Disk Drives for 

Apple & Franklin 
Qty. 1 Qty. 2 

Rana E l ite 1 $299 $289 
Rana El ite 1 1  439 429 
Rana E l ite I l l  569 559 
Rana Contro l l e r  99 89 
M icro sci A-2 269 2 59 
M icro Sci contlr 79 73 
Quentin Drive 259 249 
5MB Winchester 1 499 
1 0 M B  Winchester 1 699 
1 5M B  Winchester 1 899 
20M B  Winchester 2099 

Maynor for IBM 
Floppy Disk Control ler 5179 
Floppy Disk control ler 
with Par. Port . . . . . . . . . . . . 209 
with ser. Port . . . . . . . . . . . . . . . 229 
64K Ram Board . . . . . . . . . . . . . 1 99 
1 28K Ram Board . . . . . . . . . . . . 249 
1 92K Ram Board . . . . . . . . . . . . 299 
256K Ram Board . . . . . . . . . . . 369 
w / Serial Port Add . . . . . . . 79 

Cabinets - 5%" 
Singl e cabinet powe r supply . .  S 59 
Double cabinet Power su pply . 99 

Cabinets - 8" 
Single cab inet, pwrsupply, fan . 5249 
Dual cabinet, pwr supply, fan . .  279 

SEE US AT PRODUX 2000 
Los Angeles convention center 

April 28-30 

. MONITORS 
BMC 1 2A (1 5MHZ) 

90 day warranty 

only $75.00 
zenith 11 5MHzl . . . . . . . . . . . . . .  s 99 
BMC 1 2A I1 5MHZ) . . . . . . . . . . . 75 
BMC 1 2EU :20M HZ) . . . . . . . . . . . 1 29 
BMC Color . 279 
Amd � �OO . . . . . . . . . .  1 �  
Amdek Color l  . . . . . . . . . . . . . . .  309 
Many other Monitors Available Call 

8" DISK DRIVES 
8" Sgl. Side I Dbl. Density 

• FDD 1 00-8 
• same as 801 R 

only $21 9 ea. 
1 0  for $200 ea. 

Shugart 
801 R Sgl Side/ Obi Den . . . . . . . .  $369 
851 R Dbl side/ Dbi Den . . . . . .  469 

oume 
DT-8 Obi  side / Obi  Den . . . . . . . .  $479 

Mitsubishi 
Mit. Obi  Side / Obi  Den . . . . . .  $409 

Tandon 
TM 848-1 Thinl ine . . . . . . . . .  $369 
TM 848-2 Thinl ine . . . 459 

APPLE II 
• PIUS 48K 

o n ly $989. OO 
<Not an Authorized Apple oealerl 

Apple Accessories 
80 Col u m n  card . . . . . . .  $1 89 
1 6K M e m o ry card . . . . . 59 
Box of Disketts w 1 ring . 1 8  
G rappler + . . . . . . . . . .  1 1 8  
TG J oystick . . . . . . . . . . . 39 
M icrosoft Premi u m  Pk. . 459 
D Base 1 1 . . . . . . . . . . . . . 449 
Para l lel  card & Cable . . . 49 
Q u e n t i n  1 6K card . . . . . . 54 

NEW! TOSHIBA PRINTER 
Cal l  (21 3) 21 9-081 1 for 
the best price! 

C. loth 
8510A Prowriter . . . . . 5425 
8510 ACD Prowriter serial . . . 569 
F1 0 40 PU Starwriter . . 1 349 

Epson 
MX80 FX . . . . . . . . . . . . . . . . . . . .  Call  
MX80 FT I l l . . . . . . . . . . . . . . . . . . 489 
MX100 FT I l l . . . . . . . . . . . . . . . 599 

Okidata 
ML82A, 1 20cps . . . . . . . . . . . . .  S 389 
M L83A, 1 20cps . . . . . . . . . . . .  649 
ML84 Paral lel ,  200cps . . . . . . . . 985 
M L84 serial ,  200cps . . . . . . . . . 1 075 
ML92, 1 60cps . 519 
M L93, 1 60cps . . . 899 
M L2350, 350cps, 2K b uf. . . . . . . 1 999 

All  Okidata Options Avai lable 

OTHER PRODUCT LINES 
Not Listed 

• Anadex • California Computer 
Systems • Hayes Micro Computer • 
Micro Pro • Toshiba • Nee America 
• Practical Peri phial • OT computer 
systems • Vista computer • ver
batim corp • Call Cables & card 
cages Available 



IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, level 2 or 
DOS with a minimum of 16K.  

488·80C 
For Modol 3 

Operation 488-808 
For Mode/ 1 

Operation 

Model 488·808 or 488·80C Pr ice : $375. 
+ shipping. Insurance & tax 

WHEN ORDERING SPECIFY DISK DR TAPE 

SCI ENTIFIC ENGINEERING 
LABORATORIES 

1 1  Nei I Drive • Old Bethpage, NY 1 1 804 
Telephone: (516) 694·3370 

" Trademark of Tandy Corp. 

There is no a ffiliation between Scientific 
Engineering Laboratories and Tandy Corp. or 
Radio Shack. 

Circle 384 on inquiry card. 

APPLE HARDWARE 

40% to 70% off!! 
Stock Reali Now % 
Number Price Only Off 
APIOI 16K RAM cud . . .  . S l -49 s-49 67% 
API02 80 Column card . .  295 159 "6% 
APIO) 98 Monitor green (very lharp) . . .  199 1 1 9 -40% 
API04 Clock/ciil card . .  195 109 44% 
API OS Oisk-11 drive we/controller. 198 2-49 SO% 
API06 Oisk-11 controller . .  I SO 89 1 1 %  
API07 Joy-stick delux. -49 25 -49% 
APIOB LVI!Uigt urd only . .  295 159 16% 
API09 lower cue. 45 25 -44% 
AP I I O Parallel card. . ISO 59 6 1 %  
API I I  SerUJ card . . 195 89 5-4% 
AP I I l  Sup-R-Mocl . 39 25 36% 
API I) Te�Moclem (RS-232) . .  120 75 38% 
AP I I 4 Z-80 card . .  298 1 3 9  Sl% 
AP201 Apple-11+ compat. 18Kklt . . 599 320 47% 
APlOl Hardcue for APlOI (plastic). 175 1 1 9 32% 
AP203 Keyboard for APlO I .  1 39 7 8  11% 

��!�� . . .  �?��r
. ��! .'?�. ���?!: . . . . . . .. . ! !� . . . . ?.

5 • • • •  ·3·8·�. 

We ac.cept VIsa. Master Chg, C.O.D., Penonal c.hec.ks. 
All prlc.es aoocl thrujan. 3 1 ,  1983 

K & D ELECTRONICS CO. 
1440 PACIFIC COAST HWY., #t04 

HARBOR CITY, CA 90110 
( 2 1  l )  SlG-2577 

C i rcle 237 on inqu iry card. 

Got a computer? 

Get a Giltronix Selector 
Switch. 
Eliminate unplugging and re-piugging your CPU's, 
peripherals, and modems. Eliminate expensive 
duplication of interconnection hardware. Connect 
three components to Giltronix Selector Switch 
#SSAB. Then select your connection with a simple 
turn of the dial. Only $79 in OEM quantities. 
Monitoring options available. Full 5 year warranty 
on all Giltronix units. 
SWITCH TO GID'RONIX. 

970 San Antonio Ave., Palo Alto, CA 94303 

Circle 192 on inquiry card. 

OriginateiAnswer UDS 2 1 2  LP Modem 

IMMEDIATE DEliVERY 
• Compatible with Bell 21 2 modems ( 1 200 bps only) 
• Telco powered-no AC connection required 

• Simplified controls-talk/data and originate/answer only 
• Direct-connect to dial-up network 

1 1 1 1  W. Dundas Road 
Wheeling, ll 60090 
Salos-13121 459·8886 
Service-13121 459·8874 

Circle 221 on inquiry card. 

wabasH 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard. Visa Accepted.  
Cal l  Free: (800) 235-4 1 37 

Circle 331 on i nquiry card. 

SIGMATEK INTERNATIONAL CORPORATION 327 Clarkin Ct . .  Walnut Creek. CA 94598 

14151 938-5097 

MIGROPROCESSOR CRYSTALS IMHzJ 
I 000 I 2288 1 6896 1 8�32 
2 000 2 097152 2 4576 
3 2768 3 579545 � 000 4 194304. 4 433619 
4 9152 5000 5 0688 5 185 � 7143 
&000 6 144 6 400. 6 5536 7000 
7 3728 8 000 10 000 1 1 000 1<.' 000 

14 31818. 1 5 575. 18 000 18 43<.' 
19 6608 20 000. 22 1 184. 32 000 48 000 

TUNING FORK CRYSTALS 13 x 8 M lnaturel 
32768KHl 

30KHl i050 KHi 

EPROMS 
25J2 f5V 450nsl 

2732 15V. 450 nsl 
2764 15V.450nsl 

DYNAMIC RAMS 
4164 1 150nsl 

N .A.S.H.U.A.  

4.00 ucll 

J.DDmh 
2.00 nth 
2.00 mh 
2.00uth 
2.00 uch 
2.00mh 
2.50 nch 

l.SOmh 
lnquin 

4.15 mh 
4.50 uch 

lO.OO mh 

7.00 uth 

5 y. mini floppy diskette 
SS/SD Soft Sector 20.00 box/1 0 pc .. 

Mimmo.�m order 510 00 For shrppmg rnclude 52 00 lor UPS ground S3 00 101 UPS Blue label An Cahlornra resrdents add sales tax 

Circle 392 on i nquiry card. 

NEW!. S·100 BUS COMPATIBLE 
SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 

USES: Till> '�rd c�n lun.c:.or. "" d .r.rnd """"' �·��<> tro.>rd n>rnr.ruro·r ur _, S IOOuu,·U�·m •od�u 

""""'"'" '""! 
FEATURES: �MHZ/. A'. up ruSK <>I Fi>HU�I. >=r> lo�ri :,,.,,.._ HJ\,\I. r�<oolll!tl '"Pol pVtl'o.uok" � UJ r 
oolpLI port. � 8 IIJJ ... , ... ut;>U: ;"'' ' "''h lhh"tr�rn '""'I'U>'I ••�'�'U uulput ur()���l. 
,...:.,., �ltrrbu:.·• It�,,.,.._, •-.do·u. ut\Cio.· r�r .. •. bl'nkor-sr. �r.rphoC" '";o.>l>;l•lk'> 
PRICE: 
u.,,.. bo.�rd '-"llh docunr�nr"'"'" . . . �99S 
Monrlor :.nod �rdcu h"rll\lno�l $OIIw4r� \1>1 EPR0!'-1) • . 1--1� 00 Sourcl' h;;ILrtg; r ... ,rh Monaor puo;h.lw) . . . . . . . . . . �1:.00 
HMd ro hnd Pdrtio Kn ttl�t..l �nd fu...- Unk PRQ�I"�I . . . . . . . . . . . . . . . . . . . . . S\500 

EMS ........ �. loflct"OC<Ompuler 
.,.., ..... 

714·553-0133 
, 

C i rcle 1 67 on i nquiry card. 

S-100 COLOR GRAPHICS! lK18@1]@)0t;)I]8'J@ 
THE STATE-OHHE·ART COLOR 

GRAPHICS BOARD FOR THE S-100 BUS. 
• Display consists ol backdrop and pattern planes plus 32 sprite 

planes. 
· Each pixel in a plane can be colored or can be transparent to 

reveal the underlying plane{sJ. • Prioritized planes eliminate the need for hidden object routines 
in applications reQuiring 30 simulation. 

• Sprites are moved on screen by changing two· byte pointers thus 
simplifying animation applications. 

· Up to 15 colors or 8 gray levels with a resolu!ion ol 256 pixels 
horizontally and 192 pixels venically. • Standard NTSC video output connects directly to color monitor 
or to RF modulator lor use with regular colof receiver. 

• One rex! and three graphics display modes. 
• On·board 16K byte display RAM separate lrom system RAM. • High quality PC board with solder masks. silkscreen and gold· 

plated contact lingers. 
· Meets or exceeds all aspects oi iEEE·696 iS·100) standard. • Documentation includes comprehensive user's manual with 

demonstration programs and Texas Instrument's manual for the 
new TMS9918A Video Display Processor used on the board. • Typical applications include business graphics. industrial pro· 
cess monitoring, drafting/design aid, educational systems and 
video game development. 

$249.95 
!assembled & tested! 

:ntr;lnt�f� �ro��d
s 

s��P��3 �%� 
COD add 51.50. Foreign add 515.00. 
TN residents add 6% sales !ax. VISA 
& MASTERCARD welcome 

Circle 281 on inquiry card. 

Micro Dynamics 
Corporation 
P.O. Box 17577 

Memphis. TN 38117 
(901J·755·0619 

Sprint 68 
Microcomputer 

Circle 458 on inquiry card. 



CHRISLIN YEARS AHEAD IN 
MEMORY DESIGN 

5 I2KB SINGLE BOARD IBM MEMORY W/RS232-C PORT 
• Addressable as a contiguous block in 64KB increments thru 1 megabyte. 
• On board parity with interrupt on parity error. 

SINGLE QTY. PRICE: $895.00 MEMDISK 1: $10 .00 

MEMDISK 1 Allows memory to emulate disks. Increases system performance!! 

64KB SINGLE BOARD EXORCISOR 
I ,  I I ,  AND ROCKWELL 
SYSTEMS 65 MEMORY 

• Parity checker on board. 
• Addressable as a contiguous block in 4K increments with 

respect to VXA or VUA. 
• Pin to Pin compatibility. 

SINGLE QTY. PRICE: $390.00 

64KB SINGLE BOARD 
SIOO MEMORY 

• Addressable as a contiguous block in 4K word 
increments. 

• Battery back-up capability. 
• Functions with on-board refresh. 

SINGLE QTY. PRICE: $390.00 

5I2KB SINGLE BOARD 
MULTIBUS MEMORY 

• Pin to Pin MUL TIBUS compatibility for both 8 bit and 16 
bit systems. 

• On board parity with selectable interrupt on parity 
ERROR. 

• Addressable as a contiguous block in 16K word 
increments up to 16 megabytes. 

SINGLE QTY. PRICE: $1395.00 

256KB SINGLE BOARD 
LSI II MEMORY 

• On board parity generator checker. 
• Addressable as a contiguous block in 4K word 

increments through 4 megabytes. 
• Battery back-up mode. 

SINGLE QTY. PRICE: 128K x 18 $795.00 
32K x 18 $390.00 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 
3 1 352 V i a  C o l i nas • West l ake V i l lage ,  C A  9 1 362 • 2 1 3-9 9 1 -2254 

TWX 9 1 0-494-1 253 ( C H R I S L I N  W K V G )  
Multibus is a trademark of the Inial Corp. LSI II is a trademark of Digital Equipment Corp. EXORciser is a trademark of Motorola. 

Circle 79 on Inquiry card. BYTE March 1983 521 



C SCREEN EDITOR 
CSE: A full-screen texl editor written in C 
• Powerful command �ct includes cursor control, 

find/replace, block move, file inclusion, and nested 
macro commands 

• I nstallation program allows easy cuswmization lor most 
popular terminal� 

• Available for CP/M-861, MP/M-861, CP/M 2.21, 
MS-0051, and IBM PC' 

• Requires 64K CP/M-86 or equ ivalent MP/M-86; 56K 
CP/M -2.2; 64K MS-005; 64K IBM PC 

• Includes object code, C source code, and manual 
• Available in 8" SSSD form;u for CP/M-86, MP/M-66, 

CP/M 2.2. MS-005 
• $6().00, including UPS; additional versions $20.00 each 

8080 SIMULATOR 
SIMSO: An 6080 simulator for the 8086/8088 
• Run CP/M object code (.COM files) on any CP/M-86 

or MP/M-86 system : ASM, DDT. dBasc J t•, C/60, 
MBASIC. etc. 

• Retain applications software when upgrading from 
CP/M to CP/M·86 • Oe\·elop and debug CP/M sohware on CP/M·86 

• 8K o\•erhead, TPA can be 61K 
• 1/3 to 1110 as fast as a 5 Mhz 8085 (nol recommended 

for highly interactive programs such as Wordstar\ or for 
very large, slow interpreted BASIC programs) 

• Includes object code, ASM-86 source code, and manuill 
• Available in 6� SSSD format for CP/M·tl6, MP/M-06 
• $50.00, including UPS 

Bolh CSE and SIM80 for $90.00 

MVVONorthwest Mic�osystem . Des&gn 
P.O. Box 10853 • Eugene, OR 97401 • (503) 689-7010 

•rm. Digital RC'\earch; trno, Mictowh: 'tm, IHM: •rm. A\hton-Tatc; 'trn, Minopro 

Circle 316· on Inquiry card. 

RS-232-INTERFACE TESTER 
connects in series

'
with any RS-232 interlace. LED's clearly 

display status of 7 functions: transmit dala. receive data. 
request to send, clear to send. data set ready, carrier detect. 
data terminal ready. Requires no power; may be left in per· 
manently. Satisfaction guaranteed. ORDER NOW! Only$39.95 
plus $1.75 for postage and handling, ( ll  res. add 5% sales 
tax): we accept MC. Visa. FREE : illustrated catalog of problem 
detecling equipment. Phone 815/539-5827. Make checks 
payable to: 

B&B ele.:tranil:s 
Box 475 B, MENDOTA, IL 61�2 

Circle 43 on I nquiry card. 

�t& MAIL ORDER SHOPPERS �"Y .UUSDIJG lllllW DIBIIClrOBDlS .....t\:1" WHERE TO BUY PRODUCTS FOR 
�-ANY POPULAR BRAND OF COMPUTER 

• Hundreds of Mall Order Dealers 

• Thousands of Products 
• Save Time-Save Money 

Computers, Software, Hardware, 
Accessories, Supplies and More 

22 Sections Devoted To Specific Brands 
of Computers 

DIRECTORY VOL.l-$6.96 
Altos,�,� Apple'"' Atari' ... Commodore'"' 

Compupro TM Compustar '� Cromemco , .. Digital'.,. 
HP'M IBM'"" 

DIRECTORY VOL.B-$6.96 
NEC'M Northstar'"" Sanyo 1"' Seattle TM Sinclair'"' 

Superbrain '"' TRS-80 1"' Televideo '"' Vector'"' 
Victor'"' Xerox 1"' Zenith rr.� 

Both For $1 2.9 5 
Plus $0.50 Each P&H 

Check or MO, Calif. Orders Add Sales Tax 

CAVERLY'S INC. 
DEPT. B-3, 512 BRIDLE CT. ,  

WALNUT CREEK, C A  94596 

Circle 71 on inquiry card. 

I · 

EPROM EMULATOR AND 

DEVELOPMENT SYSTEM 

$299 KIT, $495 COMPLETE 
System includes chas s i s  and 
power supplies ( +SV, ± 12V, +2 SV) 

• ZBO/, Ci'U, BK EPR0!-1 and Bi\ P.Nt 
• on-borlrd EPROM progrilmmcr 
• EPROM emulator socket 
• RS-232 port, ZBO PIO and ZBO CTC 
• audio-cassette interface 
• S- 1 00 bu!; extension 
• u:>cr function keys 

• Tiny BASIC and DfllUG\.ER 
Yang Elect ronic Systems, I nc.  

3 0 7  Compton Avenue, Lau r e l ,  Haryland 20707 

(301) 776 -0076 
C i rcle 467 on i nquiry card. 

Dot Matrix Printer Interfaces with Apple I I  
Featuring a n  Apple ! !@-compatible parallel 

interface, Addmaster Corporation has produced 
a new dot matrix printer, Model 170. The inter
face includes a Centronics-type handshake and 
DB-25 interface connector, Baudot, and day -
and time clock. The Model 170 provides 18 or 
21 characters per l ine,  6 l ines per inch print 
density, on standard 2l/•" adding machine tape. 
Designed to use with personal computers, 
Model 170 will produce hard and carbonless 
copies of programs, data or results. Write 
Addmaster Corporation, 416 Junipero Serra Or., 
San Gabriel, CA 91776 or ca l l 213/285·1 1 2 1 .  

Circle 7 on inquiry card. 

H-8 OWIIERS 
KEEP YOUR SYSTEM UP TO 
DATE WITH THESE INNOVATIVE 
PRODUCTS FROM CCM. 

e 8088 COPROCESSOR 
CPU CARD -$325 

e 9S I I MATH CARD -$345 
e 8 CHANNEL A/D CARD -$ 1 25 

FOR FURTHER INFORMATION OR TO 
ORDER WRITE: 

CCM, INC 
PO BOX 2308 

RESTON, VA 2209 1 
or call 

703-620-3403 
MC/VISA ACCEPTED 

Circle 72 on inquiry card. 

GAME DESIGNER 
At new low prices and with 
an expanded product line 

Game Development Systems 
for: Atari�' 2600 VCS,'" Atari  5 200 
Supersystem .,." & Colecovis ion.' " 
Host environment options: Apple II; 
Atari  400/800, IBM"" PC, TRS-80;' 
VIC-20@ & more. 

Memory options of cartridge: -+K to 
1 6K (bankswitching). �" 
frobco: The Toolmakers of 

the Cartridge Industry 
Call 408-4 2 9- 1 5 5 2  for more details 
or  write: frobco, P.O. Box 8378 

Santa Cruz, CA 9 5 0 6 1 -8378 

Circle 430 on i nquiry card. 

U you alsobuy e1th!!r an 
upgrade or a 1erm1na1 & 
prmter. Else $3095. 

$2995 W/5 MEG HO 
& 5'1i' SSDD 
& CP/M ONLY 

-- Same-Day Board Swap (Airport to Airport) 

�E�L���� ��"�s SJ995 �� �Jg :g"& ,�'�E�oo •DJA. 14 Sial 5-100. Z-60. 65K StatiC. 1 to6 USCf {Nced rrore rnemory. SoTNase 
& 110 lor 6 users) Desk top. Wlth 3 .Se11al & lP. CPIM: \\lofdstar: Base 80: 
Correct-It: logteale: BaziC." P1lot: & Pearl DBM Data Base Management 
Sys!em· Sh1pment lrom lactory 1'.1lh lactory warranty ProfessiOnal turonng 
buddy system lor begmners 
CPC also includes with ("') systems: Payroll. GL. AA. AP, F1xed Assets. Raw & FimshOO Inventory. Ma11 L1SI. Transenaental Pak. Loan Amort1zat10n. 
6 Function Com!XlUnd Interest. 4CXV< ol CPM Ul1hty Source Code. and StarTrek 

G •Ait CompuPro cost-plus 

P to-1·o or less Sh1pment 

ompu ro l>om d>Si>>bUI�·S SIOCk 

... _.., __ .,._._ __ ...,""',_ �\:SOC����%r�es 
� "TJ,..1 � J!d ® • eomputers. termrnals & 
'Ill J...::l.t:Vl eo ��;:

.
���\ cost-plus 

SA h � Full lineol dBase \I, Financial 

u s ton-1ate ���� �':c�t��'ed 
PRINTERS: OKI, Clloh, NEC. Diablo, MIT, elc. ���:��ngWl:���:� CostPius cellat!On 15Cc

. 
restoc�ong 

���rJ�:::,:,;;·PM COMPUTERS 205 879-5976 P.O. Box 6114•Binningham, Al 3525!>6114 
205 879-4735 ""' "'"' ''"'""""'''' "'�'�· 1205) 32&5120 

Circle 1 22 on inquiry card. 

Touch Tone 
Decoding Modem 
Convert Touch Tones to ASCII .  
The Touch Tone Decoder Modem 
offers a low cost solution to re
mote monitoring and data entry 
applications. It autoanswers and 
connects any host computer's 
asynchronous RS-232 port with 
the telephone system .  Select 300. 
600. or 1 200 baud data rate or 
optional external audio input. 
5 500 single quantity Touch Tone 
send/1 200 baud receive terminal 
available. 

t�e !!!!croper!p�er�l corpor�ttorl 
2565 152nd Avenue NE 

Redmond, WA 98052 

{206) 881-7544 

Circle 283 on I nquiry card. 



[ � AI spa Computer, Inc.] 
The price-performance leader. Includes ZSOA. 1 or 2 full 8" 
drives (double density. double sided). 3 serial and 1 parallel 
port. and winchester port. Prices start at less than $2000. 
DEALER and OEM inquiries invited. 

SPECIALS on I NTREGATED C I RC U ITS 
6502 7.45 1 0/ 6.95 50/ 6.55 1 00/ 6. 1 5  
6502N651 2A 8.40 1 0/ 7.95 501 7 35 1 00/ 6.90 
6520 PIA 5.1 5 1 0/ 4  90 50/ 4.45 100/ 4 . 1 5  
6522 VIA 6.45 1 0/ 6.1 0 50/ 5 75 1 00/ 5.45 
6532 7.90 1 0/ 7.40 50/ 7.00 1 00/ 6.60 
2 1 1 4-L200 2.45 25/ 2.30 1 00/'2 1 5  
271 6 EPROM 4.90 5/ 4 .50 1 0/ 4 .00 
2532 EPROM 7.90 51 7.45 1 0/ 6.90 
61 1 6  2KX8 CMOS RAM 7.90 5/ 7.45 1 0/ 6.90 
4 1 1 6  RAM 8 for 1 4  
?
.
��9.!�-��:!�q�-�9!�-�-?�_P!�_§g£��-t_j§�-��-��L_ _________ Jg_q 

=�A_ . �( \ 
Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSH I P  WITH SIGNALMAN 

All Signalman Modems are Direct Connect. and include cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values. and start 
at less than $ 1 00. · Dealer and OEM inquiries invited 

Mark I RS232 
Mark I I  for Atari 850 
Mark IV for CBM/PET with software 
Mark V for Osborne (software available) 
Mark VI for IBM Personal Computer 
Mark VII Auto Dial/Auto Answer 
Mark VI I I  Bell 2 1 2  Auto Dial/Answer 

DC HAYES Smartmodem 229 
DC Hayes Smartmodem 1 200 545 

��-?-��-�-�-���-=-��-�-�-f-��-���-�!��------------------�-?-� 

We carry Apple I I+ from 
Bel l & Howel l  

65 
Apple LOGO 150 
Video Recorder Interface 545 
Super Serial Card 1 49 
Thunderclock Plus 1 1 9  
ZBO Softcard and CP/M (Microsoft) 235 
Paralle·l Printer Interface/Cable 80 
Grappler Interface 1 39 
TG Products Joystick for Apple 4 B  
TG  Paddles 32  
DC  Hayes Micromodem I I  299 
Videx 80 Column Card 259 
Hayden Software for Apple 20% OFF 
Silentype Printer and Card 31 0 
Graphics Tablet and Card 645 
Apple PASCAL Language 1 95 
Apple FORTRAN 1 60 
We stock EDUWARE Software 
GENIS I Courseware Development System 1 45 
Unicorn Grade Reporting or School I nventory 250 
Executive Briefing System with fonts 225 
Apple Dumpling IMicrotek) Printer Interface i 1 5  
Apple Dumpling with 1 6  K Buffer 1 60 
PIE Writer Word Processor 1 20 

�cornrnodore 
See us for Personal Business, 
and Educational requirements. 

Educational Discounts available. 

PETSCAN $245 base price 
Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect lor schools or multiple word processing con
figurations. Base configuration supports 2 computers Addi
tional computer hookups S 100 each. ------------------------------------ - - - - - - - - - - - - -----------------------

Commodore C O M M U N ICATES' 

C O M PACK $ 1 29  
Intelligent Terminal Package 1ncludes· . 
ACIA hardware based interface. DB25 Cable and STCP Soft
ware with remote telemetry. transfer to/from disk. printer out
put. XON-XOFF control. user program control. and status 
line. 

VE-2 1EEE to Parallel Interface 1 1  9 
Includes case. power supply. full 8-b1l transmission. and 
switch selectable character conversion to ASC I I. 

VIC 20 Products VIC Sargon I I Chess 32 
VIC Modem 93 VIC GORF 32 
VIC RAM Cards in stock Meteor Run (UM II 39 
VIC SuperE xpander 53 Vanilla PILOT 27 
VIC 16K RAM 95 Amok I UMII 20 
Thorn EMI  Software Snakman t 5 
HES Software Rub1k's Cube t 3 
VIC Omega Race 32 Programmers Reference t 5 
Spiders of Mars (UMI) 39 RenaiSSance iUMI I  39 
Programmers A1d 45 VIC Adventure Ser1es 

VICTORY Software for VIC and C64 
Street Sweepers t 2 Maze 1n 3-0 1 2  
N1ght Rider 1 1  CosmiC DebriS 1 2  
Treasures of Bat Cave 1 2  Grave Robbers Advent t t 
Games Pack I t 2 Games Pack I I 1 2  
Victory Casmo 8 Adventure Pack I 1 2  
Adven1ure Pack I I  I 2 Trek 1 1  

Commodore 64 Programmers Reference Gu1de 1 5  
Computers First Book of PET/CBM I I  
POWER ROM Ut1 l i11es lor PET/CBM 78 
Word Pro 3+ - 32K CBM. d1sk. printer I 95 
WordPro 3+/64 
Word Pro 4+ - 8032. disk. prmler 300 
SPELLMASTER spelling checker for WordPro 1 70 

VISICALC for PET. ATARI. or Apple 1 90 
PETRAX PET to Epson Graphics Software 40 

SM-KIT enhanced PET/CBM ROM Utilities 40 
Programmers Toolkit - PET ROM Uti l i lies 35 
PET Spacemaker II ROM Switch 36 
2 Meter PET 1o IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET. CBM. 4040. or 8050 8 
VIC or C64 Parallel Printer Interface 79 
CmC I EEE-RS232 Printer Interface - PET 1 20 
SADI Intell igent IEEE-RS232 or parallel 235 
ZRAM - CBM 64 K RAM. Z80. CP/M 550 
Programming the PET/CBM (Compute!! - R. West 20 
Compute' First Book of  VIC 1 1  
Whole PET Catalog (Midnight Gazette! 8 
Color Chart Video Board for PET 1 25 
PET Fun and Games (Cursor) 1 I 

FlexFile for PET C B M, C64 $ 1 1 0  
��-t�����:-��[l?,0 __ i_l!��t-��-\Yj!�-�����!�!!��-��-��!�i!l_g_�j�_t_�---
FORTH for PET full FIG model - Cargill/Riley $50 

!!1.�!��-��p_i!�!_!�!-���!-�-���!�-�����-��-���-�l��!-����-------�-� 
KMMM PASCAL for PET/CBM 85  

EARL  for PET/CBM Disk-based ASSEMBLER 65 

Super Graphics - BASIC Language Exercises 45  

���-t-�-���i-��-��!l_g�-��!:_g��E�!��-!-��!!�-��-���-�-�!!_�-��------
RAM/ROM for PET/CBM 4K $75 8K $90 

DISK 
S PEC IALS II 
Scotch (3M) 5" SS/dd 
Scotch (3M) 5" ds/dd 
Scotch (3M) 8" SS/Sd 
Scotch (3M) 8" ss/dd 

1 0/ 2.25 50/ 21 0  1 00/ 2 05 
1 0/ 3 1 5 50/ 2.90 1 00/ 2 85 
1 0/ 2.40 50/ 2.20 1 00/ 2. 1 5  
1 0/ 2 9 5  50/ 270 1 00/ 2.65 

We stock VERBATI M D I SKS 
Write for Dealer and OEM prices. 

BASF 5" or 8" 1 0/ 2.00 20/ 1. 95 1 00/ 1. 85 
NEW BASF Oualimetric Disks also in stock. 
Wabash 5"ss/sd 1 0/ 1 .80 50/ 1 . 75 1 00/ 1 .70 
Wabash 5" ss/dd 1 0/ 2.00 501 1 .95 1 00/ 1 .90 
Wabash 8" ss/sd t 0/ 2.00 50/ 1 95 1 00/ 1 .90 

We stock MAXELL D I SKS 
Write for dealer and DE M prices. 

D1sk Storage Pages 1 0  for S5 Hub Rings 50 for $6 
Disk Library Cases 8"-3.00 5"-2.25 
��-��-����-ni��--K!��-----�! ________________________________________ _ 
CASSETTES-AGFA PE-6 1 1  P R E M I U M  
H1gh output. low noise. 5 screw housings 
C- 1 0  1 0/ 6 1  50/ 58 
C-30 1 0/ .85 50/ .82 

1 00/ .50 
1 00/70 

SPECIALS 
Zen1lh ZVM- 1 2 1 Green Phosphor Monitor 1 09 
VOICE BOX Speech Synthesizer (Apple or Atar'l 
Many printers available (Star. Brothel . OKI. etc ) 

We Stock AMDEK Monitors 
Watanabe Intelligent Plotter 1 095 6-pen 1 395 
ISOBAR 4 Outlet Surge Supressor/Noise Filler 49 
We stock Electrohome Monitors 
dBASE II 390 

Panasomc TR- 1 20M 1 P 1 2" Monitor (20 M Hzl 149 
Panasonic CT- 1 60 Qual Mode Color Monitor 285 
Franklin Computers - special system price 
Hewlett Packard Calculators available 

USI Video Monitors-Green or AMBER 20 MHZ hf-re� 
________________ D_eale !_ a_n�--�-� � _ i�-��-i-��-�-i-�!!!��----___________ _ 
ALL BOOK and SOFTWA R E  PRICES DISCOUNTED 

A P Products 1 5% OFF 

Synertek SYM-1  M icrocomputer SALE 1 89 
KTM-2/80 Synertek Video and Keyboard 349 ------ - - - - - ----------------- --------- ----------------------------------7'*''N j data 

systems 
Z19 Video Terminal (VT-52 compatible) 695 
ZT- 1 I ntelligent Communications Tenninal 479 
Z1 00 1 6-biVB-bit System CALL 
We stock entire Zenith line. 

800 Computer 525 
400- 1 6K 269 
81 0 Disk Dnve 440 
Thorn EMI Software 
850 Interface 1 70 
Inside Atari DOS 1 8  
Joysticks or Paddles 1 9  
Microlek RAM Cards 
EduFun Software 
Pilot 65 
Super Breakout 29 
APX Software Call 

.-"' 
ATARr 
SPEC IALS 

Microsoft BASIC 72 
MISSILE COMMAND 29 
ASTEROIDS 29 
STAR RAIDERS 34 
Space Invaders 29 
Atari Graph. (Comrute') 1 1  
Caverns of Mars 33 
PAC- MAN 36 
CENTIPEDE 36 
First Book of Atari 1 1  
Ancbor Modem--Atari 85 
Other Atari products Call 

. WRITE FOR CATALOG 252 Bethlehem P1ke A B C I Add $1 .25 per order for shlpplng We pay balance oi UPS surlace 
Colmar. PA 1 89 1 5 2 1 5-822-77 27 ompu ers charges on all prepald orders Pnces hsted are on cash diSCOUnt 

baSIS Regular pnces slightly higher. Pnces subJect to change 

Circle 4 cin Inquiry card. . . BYTE March 1983 523 



I BM 
P ERSON AL 
COM PUTER 

64K, 2 320K DRIVES, COLOR 
BOARD . . . . . . . . . . . . . . . . . . . . . . . . . S2A95 
64K, 2 320K DRIVES, IB M  DISPLAY . .  $3,250 

64K, 2 DOUBLE SIDED DRIVES & 
SOFTWARE . . . . . . . . . . . . .  $1,750 

PRINTERS: EPSON, OKIDATA & 
GEMINI . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

COM PUTER H O R IZON 
7341 Clairemont Mesa Blvd. ,  Suite 1 06, M B  135 

San Diego, CA 921 1 1  Tel: (619) 565·0 1 58 

Circle 101 on Inquiry card. 

APPLE® 
COMPATIBLE 

SYSTEM SALES 
A W/P Package incl: 

APPLE� COMPATIBLE W/64K 
RANA ELITE ONE WICNTR 

1 2 "  AMBER MONITOR 
SMITH/CORONA TP-1 PRINTER 

WORD PROCESSING SOFT. 

ON SALE $1 899 
AND MORE-Savings & Selection 
Apple lie . . . . . . . . . .  CALL 
KayPro I I .  . . . . . . . . . . . . . .  $1 499 

Franklin Ace 1 000 . . . . . . .  $ 929 
Colt mbia MPC . . . . . . .  $2295 

Syscom 2 . . . . . . .  $ 649 
IBM PIC . . . . . . . . . . . . . On Sale 
Smith-Corona TP-1 . . . . . . . . . . . . . . . . .  $ 559 
Gemini 10 Dot Matrix . . . . . . . $ 329 

For Complete Selection and 
Lowest Prices - Free Catalog 

COMPUTERS ana more 
2420 University Ave., Suite 3, San Diego, Ca. 92104 
(619) 291·1442, Talex 697120, Datamax Attn: Dept. 322 

Circle 1 13 on Inquiry card. 

... �� ffiM® PC 
�v SOFTWARE 

ONLY $68 FOR ALL THREE! !  
PERSONALPAC™: 3 menu-driven "user 
friendly" time savers. 
BILLTI ME:  Program expense categories 
w/o programming experience. Easily add, 
delete, update bills. Sort several ways. 

BANKBAL: Reconcile checkbook fast! Flexi
ble and handles all types of income and ex
penses. 
APPTCAL: Keep track of all engagements. 
Easily add, delete, update, and list appoint
ments. 
USE AT HOME OR AT THE OFFICE 

Sold on  PC DOS·formatted diskette. Send 
check. money order or C . O . D .  to: 

SEARS ELECTRONICS INC. 
"time saving software designers " 
Tirrell H i l l ,  Goffstown .  NH 03045 

(603) 497-3074 

Circle 386 on Inquiry card. 

T H R O U G H P U T  
SERTlL£ CIH'UTER PROOUCTS GAZELLE 
SCIIJf HlCROflfGELD GRAPHICS SYS1EH 
IHTEGRRL MTA STS1EMS PRINTERS 
BAlCH ' LIJIB llfP-29 PLOTlER 
ANALD'-DI,ITAL • DI,ITAL-ANALOG 
IEEE-488 • • •  FlfD IGE 
CIWLETE SYSTEMS FRIJI $521! 

F OR T H E  I B M 
SERTlLE CIH'UTER PROOUCTS RAt+ 
.SCIIIf J6 COLOR 6UXWI PIXELS 
AHALD'-DI,ITAL ' ni;ITAL-ANALOG 
IEEE-488 • • • 1N1 1GE 

VILLIAK J. OLAFF 
7 RIEERTS RD. , VELLESLEY, MA 82181 

1617l-235-9585 
ESli&.ISHED If78. SPECIALIZING IN 
CCitSll. TAT J !It INI SYS1EHS INTEiiRA'T I Off 
Flit ENiilNEERIIG/SCIEHTIFIC USES. 

Circle 80 on Inquiry card. 

A com-
plete self 
contained con· 
trol computer. 

Features: Zllog Z8671 microprocessor with 2K 
baste Interpreter. Sockets for 48K of on board 
user memory. 48 parallel 110 lines, AS 232 & 
20MA current loop serial communications 
and more . . .  

' 

Custom & Oem ver- $32500 
slons also available Each 

LA ·za Ia a Trademark ol Zllog Corp. 

Lehmann & Associates 
P.O. Box 566, Maumee, Ohio 
(419) 891·0687 

Circle 245 on Inquiry card . 

complete system with 
top-quality IBM 1 ���![!��,;· Electronic typewriter 

\ Is ready to plug Into 
your computer. or, you can 

convert your own IBM Electronic or SelectriC". 

• IBM approved since 1 978. f"''i'll""' • For all popular computers. 1· �� L:::::J • No special software required. �; 
• Money back guarantee. 

MORE SUPER SPECIALS! • • • 
Smlttl.Corona TP·1 $629 Te�vkleo 925 $788 
Te�tek Svstemasrer $792 Anadex DP9SOOA $1 388 
SOftWare. other products calli Star Printers Calli 

can our professionals for best service and price. 

we export to all countries. • 

Ex IPEX INTE�NATIONAL, INC. 

5115 oouglas Fir Road 
calabasas, CA 91302 u.s.A. · Telex/TWX 910·494·2100 

(21 3) 71 0-1 444 
IBM ana SElECTRIC are traaemarks of IBM Corp. 

Circle ns on Inquiry card. 

Verba1im 
flexible d isks 
Call Free (800) 235-4 1 37 for 
prices and information. Dealer 

inquiries invited. C. O. D. and 

charge cards accepted. 

-
VIS4' 

PACIFIC 
EXCHANGES 
100 Footh il l Blvd. 
San Luis Obispo, CA 
9340 1 .  In Cal. call 

(800) 592-5935 or 
(121��212:) (805) 543-1037. 

Bargain 
BoardsTM 
B e s t  prices around o n  (GmpuPro®J 

boards.  

RAM 2 1 - $ 7 66.  
M-Drive/ H - $998.  

Cal l  or  write for 
additional poard prices 
or to place orders. 
Include $6.00 p a r  board l o r  ahipping a n d  handling. 

6 3 3 1  Fairmount Ave.  + 7 0 1  
E l  Cerrito, Ca.  94530 
(4 1 5 ) 5 2 4- 8 3 5 2  

ScreenGen 
FU LL SCREEN CONTROL 

An assembler subprogram you call from your 
BASIC or COBOL programs to handle screen 
1nputloutput as I B M  mainframes do. 
You just define a table/array i n  your program 
spec1fymg screen formats, and call ScreenGen 
to do all the 1/0 for you. 
• ������g isplay a full screen with one sing l e  

• U s e  a l l  of your C R T  video attributes 
• Define up to 24 function keys 
• Oefme templates for display and input. 

S 1x  standard edit ing templates bui lt- in. 
• Validate input whi le keying. Insert and 

delete characters to correct fields 
• Tab fields forward and backward 
• Superfast screen operation 
Available now for 
Microsoft BASIC·80 ) CP/M $99 

COBOL ·80 TRS 80 $75 
Dig. Research CBASIC Apple I I " $75 
Ryan McFarland RM/C080L Manual 
Radio Shack BASIC Only $25 

RS/COBOL • requores soli card 
Source code inc luded 
IBM PC available soon 

lnTERDATA SYSTEMS INC.  
1051 Clinton St., Bullalo N Y 14206 
416) 493·8675 

1 ' • 
MAS����AAO 

Circle 223 on Inquiry card. 



wabasH 
diskettes .:� 
$1 .39 each! 
Now . . .  Get H i g h  Qual ity at a Low Price 
Wabash m eans qual ity produ cts that you can depend on. 
For over 1 6  years, Wabash has been m aking high qual ity 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash d iskette is individually tested and is 1 00% certified 
to insure prem i u m  performance. 

Why Wabash is Special 
The qual ity of Wabash diskettes is  stressed throughout 
the entire man ufactu ring process. After coating, al l  Wabash 
diskettes go through a u nique burnishing process that 
gives each diskette a m i rror-smooth appearance. Wabash 
then careful ly applies a l u b ricant that is specially form
ulated to increase diskette l ife. This saves you money, 
since you r d iscs may last longer. It also assists your disk 
drives i n  mai ntai n i ng constant speed which can reduce 
read and write errors. 

Special Seal . . .  H elps Prevent Contam i nation 
To keep out foreign particles, a un ique heat seal bonds the 
jacket and l i n e r  together. A special th ermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstand i ng perfor
mance and true reliabi lity. Wabash then packages each 
diskette, (except b u l k  pack) in a super strong and tear 
resistant Tyvek® evelope. The f inal  Wabash product is 
theh shri n k-wrapped to i nsure clean l i n ess and red uce 
contami nation d u ring s h ip ment. 

Each Diskette is 1 00% Critically Tested 
Si nce each step in the Wabash diskette manufacturi ng 
process is s u bject to strict qual ity control  p roced u res, you 
can be sure Wabash diskettes wi l l  perform for yo u. And 
every Wabash diskette m eets the u ltra- high standards of 
ANSI, ECMA, I B M  and I S O  i n  addition to the many critical 
q ual ity control tests performed by Wabash. Wabash does 
all of t h is test ing to provide you with consistently h igh 
quality d iskettes. Rel iabi l ity and data integrity - that's 
what Wabash q ual ity is all about. 

Flexible Disc Quantity Discou nts Avai lable 
Wabash d iskettes are packed 10 d iscs to a carton and 1 0  
cartons to a case. The economy b u l k  pack is packaged 
1 00 d iscs to a case without e nvelopes or labels. Please 
order only in i ncrements of 1 00 u n its for quantity 1 00 
pricing. With the exception of b u l k  pack, we are also 
wi l l ing to acco mmodate you r smal ler  orders. Quantities 
less than 1 00 u n its are avai lable in i nc re me nts of 1 0  u nits 
at a 1 0% s u rc harge. Quantity d iscounts are also avail
able. Order 500 or more d iscs at the same t i m e  and deduct 
1 %; 1 ,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 1 0,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 1 00,000 or more d iscs earns you an 8% 
discount off o u r  super low quantity 1 00 price. Almost a l l  
Wabash d iskettes are i m mediately avai lable from C E. Our  
warehouse faci l ities are eq u i pped to help us get you the 
qual ity product you need, when you n eed it .  If you need 
fu rther assistance to f ind the f lexible disc that's right for 
you, call the Wabash diskette compatibi l ity hotl i n e. Dial 
tol l-free 800-323-9868 and ask for your compatibi l ity 
representative. In I l l i nois or  outside the U n ited States dial 
3 1 2-593-6363 between 9 AM to 4 PM Central  Ti me. 

Circle 86 on Inquiry card. 

SAVE ON WABASH DISKETTES 
CE quant. 
1 00 price 

Product Description Part # per disc (S) 

8" SSSD I B M  Compatible ( 1 28 B/S, 26 Sectors) F1 1 1  1 .99 

8" Same as above, but bulk pack w/o envelope F1 1 1  B 1 .79 

8" SSSD Shugart Compatible, 3 2  Hard Sector F31 A 1 .99 

8" SSDD IBM Compatible ( 1  28 B/S, 26 Sectors) F1 31 2.49 

8" DSDD Soft Sector ( U nformatted) F14A 3. 1 9  

8" OSDD Soft Sector (256 B/S, 2 6  Sectors) F1 44 3. 1 9  

8" DSDD Soft Sector (5 1 2  B/S, 1 5  Sectors) F1 45 3. 1 9  

8" DSDD Soft Sector ( 1  024 B/S, 8 Sectors) F147 3. 1 9  

5Y4' SSSD Soft Sector w/H u b  Ring M 1 1 A  1 . 59 

5Y4' Same as above, but bulk pack w/o envelope M1 1 AB 1 .39 

5'14" SSSD 1 0  Hard Sector w/Hub Ring M41 A 1 . 59 

5'14" SSSD 1 6  Hard Sector w/Hub Ring M51 A 1 . 59 

5'1•" SSDD Lanier No-problem compatible M51 F 2.99 

5Y4' SSDD Soft Sector w/H u b  Ring M 1 3A 1 .89 

5'14' Same as above, but bulk pack w/o envelope M 1 3AB 1 . 69 

5'1•" SSDD Soft Sector Fli ppy Disk (use both sides) M 1 8A 2.79 

5Y4'  SSDD 10 Hard Sector w/ H u b  Ring M43A 1 .89 

5Y4' SSDD 1 6  Hard Sector w/ H u b  Ring M53A 1 .89 

5Y4' DSDD Soft Sector w/H u b  Ring M 1 4A 2.79 

5'14" DSDD 10 Hard Sector w/H u b  Ring M44A 2.79 

5'14" DSDD 16 Hard Sector w/ Hub Ring M54A 2.79 

5V." SSQD Soft Sector w/H u b  Ring (96 TPI) M 1 5A 2.69 

5'14' DSQD Soft Sector w/H u b  Ring (96 TPI) M1 6A 3.79 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone you r order d i rectly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad.  M ichigan residents please add 4% sales tax or 
supply your tax I .  D. number. Written purchase orders are accep
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 bi l l ing. All sales are subject to 
avai labil ity, acceptance and verification. All sales are fi nal. Prices, 
terms and specifications are subject to change without notice. All 
prices are in  U .S. dol lars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. M in
imum prepaid order $50.00. M in imum purchase order $200.00. 
International orders are i nvited with a $20.00 surcharge for 
special handl ing in  addition to sh ipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
1 00 8-inch discs o r  $6.00 per case or partia l-case of 1 00 5'/•·inch 
mini-discs for U . P.S.  g round shipping and handling in  the con
tinental Un ited States. 

Mai l  orders to: Com mun icat ions Electron ics, Box 1 002, 
Ann Arbor, Michigan 48 1 06 U. S.A. I f you have a Master Card 
or Visa card, you may call and p lace a credit card order. Order 
tol l-free in  the U.S. Diai S00-52 1 -441 4. If you are outside the 
U.S. or in M ichigan, d ial 3 1 3-994-4444. O rder your Wabash 
diskettes from Com municat ions Electron ics today. 

Copyright '' 1 982 Commun ications Electronics'" Ad # 1 1 0582 ffi �. MEMBER rtl' 
VIS4 � .?.!! DIRECT MAIL MARKETING ASSOCIATION 

Order Tol l -Free! 
800-521-4414 

I n  Michigan 3 1 3·994-4444 

wabash 
error-free 
d iskettes 

Computer Products Division 
854 Phoenix D Box 1 002 D Ann Arbor, M ich igan 48 1 06 U .S.A. 
Call TOLL-FREE (800) 521 -441 4 or outside U. S.A. (31 3) 994-4444 

BYTE March 1983 525 



MEMOREX 
rLEXIBLE DISCS 
WE Will NOT BE UNDER· 
SOI..Dft Call Free (800)235-4137 

for prices and information. Dealer 

inquiries invited and C.O. D.'s 
accepted 

Circle 331 on Inquiry card. 

OLIVETTI M-20 
COM PUTERS 

COMPUTERS 
M·20 Computer, 128k, Single Disk 
M·20 Computer. 128k, Dual Disk 
32k Memory Expansion 
Color Monitor & 32k Memory 
1 1 Mb Internal Hard Disk 
Eagle II Compuler 
Eagle I l l  Computer 

PRINTERS 

SUGG. liST 
$3087 

3682 
229 

1700 
3782 
2995 
3995 

OUR PRICE 
$2469 

2945 
180 

1360 
3025 
2595 
3495 

Dot Matrix Printers 
Letter Qual ity Printers 

- Call -

Olivetti Thermal Graphics Printer 
Panasonic 6-Pen Plotter 

SOFTWARE 

- Gall -
1100 700 
1995 1596 

- Call -

CALL FOR GREAT DISCOUNTS 
on all Olivetti Computers. Software. Printers, etc. 

WE DEAL. 
� TimeSaver Systems === 

206/927�9024 
15 Central Way, Suite 320. Kirkland, WA 98033 

Circle 387 on Inquiry card. 

CI-1/PS&DALE [J 
THE INFLATION FIGHTERS! 

4 1 1 6  250ns 8119.!50 100+ 1.05 ea. 
4 1 1 6  200ns 8/110.00 100+ 1 1 .05 ea. 
4 1 1 6  1 50ns 8/tt 1.50 100+ H.25 ea. 
4 1 1 6 1 20ns 8/8 1 4.50 100+ S 1 .50 ea. 
4 1 1 6 1 20ns 8/S I .5.50 1 00 +  S t .50 eB. 
21 14L 300n.s 811 10.50 
2 1 14L 200ns 8/t 12.00 

•4164 200ns 14.65 ea. 
•4164 1 50ns S5.10 ea. 
• 6 1 1 6  150ns 14.00 ea. 
• 6 t 1 6  200ns 13.85 ea. 
•6t 16LP 1 50ns 14.75 ea. 
•t791 015k Controller 120.00 

1777 015k Controller I 17.50 
Z80A, ZBOACTC, ZBOA PlO 13.00 ea. 
8255 14.25 
271 6·1 5V 350ns 81S4.25 ea. &5.00 ea. 
2716 5V 450ns 13.00 ea. 

•2732 5\t 450ns 13.85 ea. 
•2532 5V 450ns 14.25 ea. 
•2764 5V 300ns 28 pin 19.00 ea. 
•2764 5V 24 pin CALL 
•2564 5V CALL 

. .  8087 CALL 
68000 CALL 

Allow up to 3 wks. for personal cheeks to clear. Please include 
phone number. Prices subject to change without notice. Shipping (,. 
Handling for Chips S3.50, FOB Bellevue, WA. for all else. Wash. 
residents add 6.5% Sales Tax. 

CHIPS & DALE 1 -206-45 1 -9770 
10655 N.E. 4th St., Suite 400 

Bellevue, WA 98004 

Circle 78 on Inquiry card. 

SPECIAL OFFER 

TURBO-MICRO COMPUTER 
Complete System With Networking Capabilily 

" 1  to 16 Independent users. 
'20 to 80 M. Byte hard disk 
'CP/M or TurboDos Operating System 
" 1 00% CP/M Compatible 
'S·100 BUS Structure, master/slave concept 
3.2 M .  Byte Desk Top Turbo·Micro 
Computer, 1 to 6 users . . . . . . . . . . . .  $2349.00 
20 M. Byte Hard Disk Desk Top Turbo· 
Micro Computer, 1 to 6 users . . . . . . .  $3995.00 
20 M. Byte Hard Disk Stand·Aione Turbo· 
Micro Computer, 1 to 16 users . . . . . . $5595.00 

Write or call for complete in/ormation and price 
package. 

ADVANCED COMP_ TECH. 
SAN DIEGO, CA (619) 571 -2746 

Circle 1 2  on Inquiry card. 

.-----------------... 1 · 

TAXMAN-83 
An Interactive TAX MANagement Program for I ' 

VisiCalc'"& Super Calc"" Users 
TAXMAN-!3 prll\ides you with too capabililr,to easi� calctJate your t982 
laxes by u�ng the �ready proven VisK:alc and SuperCalc '" electronic 
spreadsheets. 
TAXMAN-83 prepares and prints t982 individual income lax relurns. 
T� altaxalt�.axl'jlUtestrekMesttaxJX)SSit'Je. 
lesls reasonableness and t�ls you wh�h loons are netessary lor filing. 
TAXMAN-aJ indudes too lollowing lormrJ3:hedules: Federal 1040; 
Schedules A, 8, C, 0, E, F, G, A, AP, SE, ES, U, W; Fonns 11 16, 2106, 
2119, 2210, 2440, 2441,3468,3003, 4136, 4137, 4255, 4562,4563, 4525, 4684, 4797, 4798,4835, 4952, 4970, 4972, 5329, 5544, 5695, 5884, 6249, 6251, 6252, 6478, 6765, 6781; Tax schedules X. YS, YJ. Z; Tax lables; 
Sales tax !abies lor all �ales. 
TAXMAN-83 is now avrulable lor most m�rocomputets utilizing 
Vi�Calc'" or SuperCalc"". [II PRICED AT ONLY = 

$95.00 VIS4 
Call: 1-205·53.3-7590 

acl �bS��&ING 
INTERNATIONAL 

303 Williams Avenue, Huntsville, Al 35801 

Circle 37 on Inquiry card. 

C LANGUAGE 
PROGRAMMERS 

c-systema 
C COMPILER 

Now with: c-window TM 

The first c language source level 

program testing and debugging tool. 

• Single step by c source line. 
• Set breakpoints at line numbers. 
• Display and alter variables by symbol 

nome. using c expression syntax. 
• NO more printf or assembler level 

debugging! 

c-window TM is a support package for 
the c-ayatema C COMPILER for 
8086/8088 based systems. 

Contact 

c-ayatama 
P.O. Box 3253 

TM c-systems 

.��§. nru•-••"i 

Fullerton, CA !:!2634 
71 4-637-5362 

Circle 67 on Inquiry card. 

AN U DATA 
COMP UTER PRODU CTS 

PRINCETON GRAPIIIC HIGH HF.SOLUTION 

RGB COLOR MONITOR FOR IBM-PC CALl. 

TAN DON FLOPPY DRIVE TM I 00-2 S255 

VEROATIM DISKETTES 5 1/1" SS DD S21.50/IO 
DS DD S30/I O  

FOR IN�'ORMATION O R  otmERS CALL 

9 1 4 - 22 1 - 1 5 6 0  

OPEN 7 DAYS A WEEK 
73 BRANDY LANE 

WAPPINGER FALLS, NY 1 2590 

Circle 23 on Inquiry card. 

ONE BOARD CP/M8SYSTEM FOR NETWORKS 

Features: 
• 81/1 x 1 21/z inches 
• 10 MHZ 8085 CPU 
• 64K RAM 
• 880 KB IT/SEC 

Network Port 

• CRT Controller 
• 8272 FD Controller 
• Winchester Interface 
• 2 RS.232 Channels 

Documentation !20 
CP/M Floppy Disk Op. System $180 

Check or Money Order 

autocontrol• IMCOIHIIAfiO -
1 1400 Dorsett Rd. 

Maryland Heights, MO 63043 
1314) 739-®55 

Circle 38 on Inquiry card. 

The floppy disks that meet 
or exceed every standard 
of quality. Dealer inquiries 
invited. 

Call Toll Free 
1-800..237-8931. 

In Florida, call 
813-577-2794. 

Tech• Data Corporation 
-3251  Tech Drive North 
St. Petersburg, FL 33702 

Circle 419 on Inquiry card. 



I B M  • APPLE I I  • A P PLE I l l  

Q U E NTI N 
O R  

M I C R O- S C I  

5 1 /4" 

WE HA VE IT A LL! 
O VER 500 TITLES 

IBM • APPLE • CP/M 
PARTIAL LISTIN G  

ARCADE MACH I N E  
BEAG L E  BROS. 

HAYDEN P I E  WRITER 
HOME ACCOUNTANT 

HOME ACC'T + ( I BM) 1 1 9.00 
I N FO. U N L I M IT E D  $CALL 

$CALL 
M ICROSOFT $CALL 
MULTIPLAN (CP/M, IBM) 1 99.00 
PEACHTREE $CALL 
PERFECT SOFTWARE $CALL 

$CALL 
SCREENWRITER I I  99.00 

$CALL 
2 1 5.00 

WE CA RRY MOST 
PR O D U C TS. PLEASE 
CA L L  IF N O T  LISTED 

PARTIAL LISTING 
DISK LIBRARY CASE 

GRAPPLER + 

HAYES MICROMODEM II 

JOYPORT 

KRAFT JOYSTICK 

M & R ENTERPRISES 

MICROBUFFER II 32K 

MICRO-SCI. DRIVES 

M ICROSOFT IBM RAMCD 

MICROSOFT SOFTCARD 

NOVATION PRODUCTS 

PAYMAR UCASE. REV.7 

PRACTICAL PERIPHERALS 

SHIFT KEY MODIFICATION 

Visi l ink (Apple) 
Visicalc ( I B M  o r  Apple) 
Desktop Plan II (Apple) 
Desktop Plan ( I B M )  
Visidex ( I B M  o r  Apple) 

Visifile (Apple) 
Visifile ( I BM )  
Visiplot (Apple) 
Visischedule (Apple) 
Visiterm (Apple) 
Visitrend/Piot (Apple) 

BMC 1 2" G reen Eu 

USI P l 3-1 2" Amber 

USI  P l4-9" Amber 



PARALLEL I NTERFACE 
PROBLE M? 

PRINTER OR COMPUTER? 
The Detectabyte" Model B D-1 

• Connects To Computer Parallel 
Output Port (36 Pin Connector) 

• Indicates If Preselected Character 
Was Sent 

• Complete With Power Supply And 
LED Display 

• Scope Sync Output 
• Minimizes Repair Costs & Turnaround 

Time 

Price $1 69.50 Plus$3.oo shippin9 
(California Orders Add 6% Sales Tax) 

The Partra n Company 
2520 S. Fairview Ave n u e, Su ite F 

Santa Ana, CA 92704 
(71 4) 662-0709 

Circle 340 on Inquiry c"ard. 

WORD PROCESSING - PLUS 
SPELLBINDER 

A Word Processor for CP/M and MS·DOS Systems, 
with built-in mail list, sorts by zips, alpha and cues, 
forms generator, column addition and more. 

LIST PLAN-A PLAN·B PLAN·C 
$495 $356 $321 $265 

Other CP/M, MS·DOS and Apple software available 
with same terms. Write or call for full spec sheets or 
further information. 

PLANS: 
A ·  Phone support, exchange privilege, 90 days 
B · Phone support, exchange privilege, 30 days 
C · Support limited to supplied documentation, no 

exchange except for bad disk replacement. 

Additional support available at $20/hour. 

TERMS: 
Prices include cash discount. Add 4% for charge or 
COD orders. Add $5 shipping and handling. 

Suite 14·04 
3322 Mem. 
Pkwy., S.W. 

Circle 1 35 on inquiry card. 

I WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS NOT BELOW MY COST 

TRY TO BEAT THESE IC PRICES: 

64K 
64K 
16K 

2764 
2732 
2716  
2532 

DYNAMIC RAM 
200 ns 
1 50 ns 
200 ns 

EPROM 
300 ns 
450 ns 
450 ns 
450 ns 

STATIC RAM 

$4.85 
5.10 
1 .25 

$8.00 
4. 1 5  
3.33 
4.70 

6 1 16P-3 150 ns $4.40 
2016  100  ns 4.00 
2 1 14  200 ns 1 .60 

ZBOA FAMILY 
CPU. CTC, or PIO 
DART 
DMA or SI0/0 

Circle 284 on Inquiry card.· 

$99 TA X 
" I R I S " IS L E S S  TA X I NG TO U S E  

1 983 Returns o n  1 9 8 2  Income. L istable. 
Asks for Numbers, Yes/ No A nswers 
Gives HELP. Picks, does forms itself. 
5�" Disks 121 for CP/M '", MICROSOFT'" 
BASIC. Copyable for 1 0  users. Under S I O  each. 

S 9 9 - PERSONAL-IRIS 1 0 40/A,B,D,G,W 
common statements and forms, credits,+ 

NO EXTRA COST-adds C,E,F, R , S E ,  ES 
more forms,credits,+ 

Future update discounted to original 
Buyers. Return mail delivery with bank, 
Certified check, MASTERCARD. VISA. 
C P/M-Registered Trademark of Digital Research 
M icrosoft-Reg. Trademark of M icrosoft Corp. 

D.C. POSTAG E, I NC., 1309 4th St. SW 
Washington DC 20024 

202- 484 - 1 535 !messages onlyJ 

Circle 1 34 on inquiry card. 

ATRBOOO: r:M��m8��w:� ��o�4oo 
• Z80 4MHz controller with 64k 

RAM. 
• Comes with CP/M 2.2. Also runs 

ATARI DOS and OS/A+. 
• Runs four 5'14' or 8" d rives. 
• Has a serial and a parallel port. 
* CO-POWER-88 , and 8088 co

processor with up to 256k RAM 
is now avai lable. Runs CP/M-86 
or MSDOS. 

64k ATR8000 . . . . . . . . . . . . . . . . .  $750.00 
5V.." Drive . . . . . . . . . . . . . . . . . . . . $399.95 
OS/ A+, Vers. 4 . . . . . . . . . . . . . . . .  $ 49.95 
CO-POWER-88 . . . . . .  Choose f rom 

several packages. 
Call for pricing.  

SOFTWARE 
PUBLISHERS. 

INC. · �r,iiii�imiml 2soo E. Randol Ill Mill  Rd . .  Suite 125 li;i;.-..:::�:._.:.,.=..;.:z:..:;:....JJ Arlington. TX 76011 
(817) 469-1181 

Circle 398 on lnqiJiry card. 

Z8 PROGRAMMABLE 
LOGIC CONTROLLER 

1 6K Static Memory (61 1 6)/(271 6) 
9 Paral lel Ports (3-8255A) 

Bare Board . . . . . . . . $50.00 
Kit . . . . . . . . . . . . . . . $224.00 
A & T. . . . . . . . . . . · . . $274 .00 

To Order. (313) 425·1 1 37 
MICROADE 

29554 Rosslyn 
Garden City, Ml 481 35 

Circle 268 on Inquiry card. 

SPECIAL OFFER! 

M EGAOOill� 
IBM PERSONAL COMPUTER 

MEMORY EXPAN�ON BOARD 

FEATURES: 
Expansion capability from 64K to M·Byte, 
Memory boundaries selection flexibility, Pro· 
gramm.able memory banking capability, Pro· 
grammable memory write protect, Dual RS· 
232-C serial asynchronous ports, Program
mable RS-232-C address, "Key-lock" software 
protection logic, High quality lour layer PC 
board, One year warranty. 

SPECIAL PRICE: 
64K RAM & two RS-232 serial ports- $299.95 
256K RAM & two RS-232 serial ports- $499.95 
- - - -�� : : T :� .. "::'.�..... (714) 553·01 33 
= � = =- =  .... �....... (619) 727-0202 

P.O. Box 1 6 1 1 5, 1rvine CA 92713·6 1 1 5  

Circle 1 68 on lnqiJiry card. 

Ca b l es 
EIA RS 232-C 

Quality cables with immediate 
delivery and low prices 

Conductor Price 
1 -4 $ 1 2.00 + . 1 8/ft. 

5-7 1 2.50 + .27/ft. 
8- 1 2  1 3.50 + .33/ft. 

1 3-1 6 1 4.75 + .44/ft. 

1 7-25 1 7.00 + .55/ft. 
Spec1fy: Male or female connectors, length of 
cable and pins to be connected. OEM & quantity 
discounts available to qual ified customers. On 

prepaid orders add $5.00 lor shipping/handling. 

We also supply connector parts, bulk 
cable, IBM, DEC Compatable & Centronlc 

· 

cables. 
· 

Com m u n i cation 
Cable Company 

3 1 9  Louella Ave. Wayne, PA 1 9087 
2 1 5-964-9404 

Circle 85 on l nql!iry card. 

· 51 /. " Specify soft 
i'4 10 or 16 sector 

744D 1 side/dbl dens . 

745 2 sides/ db I dens . 

746 1 side/ Quad 96 tpi . 

747 2 sides/ Quad 96 tpi 

prices / 1 0  

. $22.:SO 

. S:S1.00 

. . s:s:s.ao 
. $45.50 

8, Specify soft o r  32 Sector 

740 1 side sgl /dens . . . .  S2:S.&o 

741 1 side 1 db I dens . . . . . . . . . . . . $29.00 

743 2 sides/db!  dens . . . . . . . . . . . S:S7.80 

Checks-VISA·MC·C.O.D./ Add 52 Shipping 

Call or write for our complete list. 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave. , St. Clair Shores, Ml 48081 

Phone: 13131 777·7780 

Authorized Distributor .._. �Information Processing Products �� .... 

Circle 251 on inquiry card. 



SI EMENS 1 MEGABYTE 
8" Double Sided/Double Density 1-$299.00 ea.* 2-$289.00�!¢ 10-$269.00* 

QUME 55CPS-H IGH SPEED 
DAISEY WHEEL LETTER QUALITY PRI NTERS $950.00 ea. �=¢ 

Quantity Pricing Available 

FDD200-8 Floppy 
Disk Drive 

Shugart Compatible 

Proportional Spacing 
2K Buffer 
RS-232 or 

Centronics Parallel 

Shipping Wgt 15 lbs. Shipping Wgt. 46 lbs. 
Factory New and Packaged 

Fully Guaranteed • 90 Day Warranty 
Service Contracts A vailable • Full Documentation 

The Qume Sprint 3-55 with Interface is Compatible with most Computers 
having RS-232 or Centronics Parallel A or B. such as Radio Shack, Apple, 
IBM, etc. Also works with most popular word processing programs like 
Micropro'" Wordstar. 

We've been wholesalers to the industry for 10 years, but when these 2 
items became available at the same time, we decided to offer them directly 
to you. We know it will prove to be a good relationship and we 'll be back 
next month with more incredible bargains. Hope to hear from you soon. 

These Qume Printers were used by a major typesetting company under 
maintenance until replaced by laser printers on an exchange basis. We had 
their technicians refurbish and completely exercise them to give you many 
years of reliable service at a price you can live with. 

Circle 478 on Inquiry card. J::.''fl;;w· 
'Orders accepted by Visa/MasterCharge (add 3%) Money Order or certified check. Price does 
not include shipping charges. Specify method of shipment desired and include approximate 
shipping charge. N.J. residents add 6% sales tax. 

HOBB-Y-TRON IX ,  I NC .  
Division of Tope Industries, Inc. 

951 Ball Ave., Union, N.J. 07083 
(20 1) 687- 1330 

Best Price • Good Quality • Swift Delivery • Export 

LNW 80 I 
II 

CROMEMCO 
CS1 
CS1H 
CS1D2E 

CS1D2 
CS3D5E 

C 1 0  

ZENITH 
NORTH 

STAR 

CROMEMCO 
CIO 

Z·1 1 0  

ZVM·1 34 

COMPUTER 
• The Best Graphic 

Personal Computer • $ 
ZSOA. 65K. 480 x 1 9 2 .  . 1 ,250 
WCP/M board . . . . . . . . . . . . .  1 , 500 

•Muh./user Business/Engineer• 
Best Price Anywhere 
6 Y. "  floppy, zeo. . . . .  3 , 1 96 
W/5 MB hard disk . . . . . . . .  6,596 
256K RAM, eeooo & zeo 
two 6 Y." floppy . . 4,396 
no error correction . . 3,996 
S 1 2 K  RAM. 6800 & Z60 
two 8" floppy . . . . . 7,996 
64K, 1 2" monitor 
ZSOA. keyboard . . . . . • • . . 1 ,090 

• Professional/Word Process• 
Z90-80, 64K . . . . . . . . . . . . .  2.050 
HORIZON. 1 
quad drive, HD5 . . . 3,999 
ADVANTAGE, 2 
quad drives, 64K . . . . . . . . . . .  2,999 
64K, 1 2" monitor, 390K 
floppy, letter quality printer, 
CP/M type O.S. + word processing 
+ spreadsheet. . . . . .  2, 7 50 

Zenith 1 6-8h 
dual drives, 1 28 K  RAM color board, 
225 x 640 graphic, IBM PC 
compatible . . . 3,099 
superb color monitor . . . 5 50 

• 1 6-blt CPU• 
WICAT 256K RAM, CRT, 2 floppies . . .  7,520 
·seooo· S 1 50 WS 1 -user . . . 9.250 

256K RAM, 1 OMB hard disk, 
960KB floppy CRT, OS + 1 language 
5 1 50·3 WS 3-users . . . . . . . .  1 0,800 
same as 5 1 50 WS 
5 1  50·6 WS 6-users . . . . . . . .  1 2,800 
5 1 2K RAM same as 5 1 50 WS 
Graphics 300 x 400 . . . . . . . . . .  900 

DUAL o 68000, 51 2K RAM, 20MB hard disk, 
ISM floppy, UNIX. S 1 00 . . . . .  1 4.500 

ALTOS ACS8600-1 2  500K RAM 20MB 
hard disk . . . . . . . . . . . . .  9, 750 
Business System Software . . . .  1 ,995 

TERAK. SWTPC. DEC. NEC . . . .  Call 

Circle 96 on Inqu iry card. 

PRINTER 

EPSON FX new product . 
$ 

. CALL 

Integral Data System 
MICROPAISM 76 cps excellent print/1 1 0  cps 

PRISM 80 

84 x 84 graphic, RS232/paral1el 
pin & friction feed . . . . . . . . . .  : 526 
200 cps, 80 col. . . 945 
w/graphics 84 x 84 . . . .  1 ,02 5 

PRISM 1 32 200 cps. 1 32 col. . . . . . . .  1 . 1 00 

Tl 
OKIDATA 
PRINTEK 920 

C.ITOH 
OUME 
DIABLO 
BROTHER 
NEC 

ZENITH 
HAZELTINE 
BEEHIVE 
IBM 
TELEVIDEO 
VISUAL 

w/graphics 84 x 84 . . . . . . . . .  1 .  1 80 
graphic, color, frictio n .  . . . . .  1 ,590 
8 1 0 Superb . . . .  CALL 
MICROLINE 84 parallel . . . . . .  1 ,025 
340cps, 1 44 x 1 44 . . . . . . . .  2.450 

• Letter Quality • 
Starwriter F-10 40 cps. . . . 1 ,395 
9/4 5 .  . 1 .840 
620 . . . . . . . . . . . . . . . . . .  1 .288 
HR·l Paralle l .  . . .  950 
7 7 1 0 . . . . . . . . .  2.299 
3510 . . . . . . . . . . . . . . . . . .  1 .520 

TERMINAL 
Z29 smart terminal . • . • . • . . . . .  665 
ZT-1 w/modem telecom . . • . • . . .  560 
ESPRIT II . • . . . . . . • . . . . . . . . .  688 

Ill . . . . . . . . . . . . . . . . . .  788 
DM5 A .  . . . .  �6 
3 1 0 1 ·1 0 .  . . 1 ,295 
970 . . . .  1 , 1 1 9  
300 . . . . . .  948 

MONITOR 
ZENITH 1 2" green . . .  1 1 4  

. .  1 .050 
. . . .  725 
. . . .  340 

AMDEK COLOR IV 720 x400 . 
COLOR II RGB 1 3" .  
COLOR 1 1 3" . 
300 G 1 2" green . 

SANYO 1 3" RGS . 
NEC 1 2" green . 

1 203 RGS . . .  
Electrohome RG8 580 x 235 . . .  

MODEM 
D.C. Hayes Smartmodem 300 baud . 

300/1 200 baud . 
Novation CAT 300 baud . 

1 200 baud . 

. . .  1 8 9  
. 800 

. . . . . .  1 70 
. . .  725 

. 599 

. 230 
. . . . . . . .  570 

. .  1 5 5 
. S90 

IBM PC 

$ 
AMOEK 31 0 monitor. . . . .  1 89 
IDS Microprism 480 . . . . . .  525 
EPSON FX . . . . . . . . . . . . .  CALL 
NEC 3550 letter quality . . . . . .  1 , 9 1 8  
C.ITOH F·10 40cps . . .  . . . . . .  1 ,39S 
Microsoft 1 28K RAM . . . . . .  360 
EASY WRITER II IUS. . . 2S5 
CP AIDS Master Tax . . . 1 , 1 95 
LEGAL TIMEKEEPING STAR . . . .  7 2 5 
Digital Research Pascal MT + 86 . 31 0 

Concurrent CP/M 86 . . . .  299 
Peachtree GL, AR, A P .  . . . . . . . . . . . .  330 
Structured Systems Accounting . 700 

DIGITIZER/PLOTTER 
HOUSTON INSTRUMENT DMP2 9 . . . CALL 

HI PAD DIGITIZER DT·1 1 1 1 "  x 1 1 "  . . . . . . . .  7 2 5  
AMOEK AMPLOT 1 1 "  x 1 4" .  . . . . . .  780 

Mitsubishi 

Tandon 

d8ASE II 
CONDOR II . 

DISK DRIVE 
8" DO, OS bare . 
dual S" subsystem . .  
5 Y• " DO, OS bare . 

SOFTWARE 
Ashton-Tate databas e .  

. 41 0  
. . .  1 .099 

. 280 

. . . .  499 

. . . .  450 
MICROSOFT BASIC 8 0 .  
Micro Pro WORDST A A .  

. . .  . . .  . . .  . .  . 28 5  

MAILMERG . 
Digital Research CPM 2.2 . 
Accounting Plus System Plus. 

CALL ( 2 1 2 1  937-6363 
free catalogue 

. . . . . .  360 
. 1 05 

. . .  1 39 
. . . . .  399 

Prices subject to change. American Express, Visa/ 
Mastercard add 3%. F.O.B. point of shipment. 20% re
stocking fee for returned merchandise. Personal checks 
take 3 weeks to clear. COO on certified check only. N.Y. 
residents add sales tax. Manufacturers' warranty only . 
International customers, please confirm price before 
order. Accept P.O. from Fortune 500 & schools. 

Computer Channel TELEX: 

2 1 - 5 5 44th Road 4294 1 8  

Long Island City, NY 1 1 1 01 CSTNY 
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Circle 95 on I nquiry card. 

TRUE MAIL ORDER PRICES 
With so many so-called Mail Order establishments using "toll free" l ines,  and grandiose advertis ing,  how 
can you , the customer, expect to receive true mail order savings? We have done away with large ads, 
and free phone l ines to offer comparable service passing on the savings to you . 
THINK! You sti l l  SEND YOU R  MONEY in the mail to an unknown untested party, and del ivery is sti l l  
often doubtful and certainly protracted in most cases. 

PRINTERS 
80 no tractof 
80 Wllh traCtOr 
82A no tract01 . 
82A w1th tractor 
t13A . . 
84A parallel 
84A senal 2K Butler . . . 
Graph1cs 82A. 83A 

OKIDATA 

C-ITOH SPECIAL 
Comel l l (125 cpsJ . . . . .  . 
Full 15" width text printer 

C·ITOH PRINTERS 80 col. parallel printer . 80 col. serial printer . .  
132 col. parallel printer . 
132 col. serial printer . 
Prac. Peripheral BK Serial Butler 

with X onJoll Epson . 
Graphics Prowriter (120 cps) . .  

STAR PRI NTERS 
Gemini 10 and 15 . 

$ 319 
5 369 
s 4 1 9  
$ 459 
$ 669 
5 1 009 
$1 1 1 9  
$ 50 
$ 73 

$ 499 

$ 449 
$ 589 
$ 679 
$ 729 

$ 1 1 1  
$ 444 

. Call lor Pricing 

Send orders and inquiries to: 

LETTER QUALITY 
C-ITOH F 1 0  
Brother H A t  

serial or parallel 

Smith Corona TPI . 

PRINTER 

$1345 5 849 
. 5 569 

CONNECTORS 
TRS-80 Cables only S 22 
Apple Int. & Cable S 79 
Atari-printer Cable . $ 24 
IBM PC-printer Cable . $ 24 
Male Centronics-printer Cable $ 24 
AS232 male-male . . . . . . . . $ 1 9  "Configured for any computer, please spec;ty your computer" 
lOS Cable . . . . . . . . . . . . . . $ 33 
Apple Graphics Card with Cable 

to EpsontNECIC-ITOH . $ 89 

MONITORS 
Zenith ZVM-�2� Green . . . . . . . . . $ 90 
TECO ED 1200 line Hires Green . .  $1 1 1  
NEC Anti Glare Green . . . . . .  $ 1 55 
AMOEK 300G . . $155 
AMOEK Color I . . . . . . $333 
AMDEK Color 1J (IBM Available) . $699 

IBM 
Monte Carlo Card 54K 
1-C Magic . 

VERBATIM 
5 114" SSISO ���:: E��g 
8" OS/00 
8" SS/00 

$ 399 s 69 

522.50 
$24.00 
$35.00 
$39.00 
$35.00 

Available'" soh sector and hard sector 1 Q; 16 

IBM/APPLE DRIVES 
Tandon TMS-1 00· 1 

TMS-100·2 
TMS-1 00-4 

Soflware patch for IBM . 
AANA Elite 1 Add on Drive . 
Quad drive Apple controller 
For Elite 213/4 

write lor pncetava1lability 
OAVONG (Apple and IBM) 

. $202 

. $265 

. $383 

. $ 66 
$333 
$ 99 

$ 99 

5 MB $1525 
1 0 MB . . . . . . . .  $2025 
1 5 MB . . .  . . .  $2245 

NEC 
PERSONAL COMPUTER 
PC·8001 5699 
PC·8012 5459 
PC-8031 S699 

COMING!-NEW NEC-APC 

GENERIC DISKETTES 
51/4" SSISO in plastic library case . . $21 

Library Cases Alone 

MODEMS 
Hayes Smart Modem 
Hayes Micro Modem 
Hayes Chronograph 
Apple · Cat II . . . . . 
IBM - Smart Modem Cables 

RAM CARDS 
Apple 16K Card 
32K Card 
IBM 64K Quad Board 
Apple Vista Vision eo . 

5 2 50 
5 3 50 

$212 
$259 
$179 
$279 
$ 22 

$ 66 
$125 
$375 
$242 

Computer Apparatus TM 

We have access to a vast range ol computer products tram the many stocking distributors 1n Denver We cater for 
a range ol brand name peripherals and software lor TRS-80, Apple, IBM. Atari and CP' M users. SEND m a card 
stating your interests for our tree catalog. 
DELIVERIES: 4-6 weeks a! worst, all orders are tully dated. (Includes mail and shipp1ng time). 
PERSONAL CHECKS: OKAY, but cashiers checks. money orders. etc . .  will rece1ve shipping preference 
VISA AND MASTERCARD: Add 4% to total we CHARGE only WHEN we SHIP. P.O.  Box 32063 • Aurora, CO 80041 

TELEPHONE ORDER INQU I R I ES :  
(303) 759·9251 

1 0  a.m.  to 2 p.m. Mountain Time. Monday to Friday. 

Computer Games: 
APPLE & ATARI (specify)  - - - - - - - - - - - - - - -

Chopl ifter $ 
Frogger _). -. 24.95ea. 
Apple Panic 
Crossfire � -.$2 1.95ea. 
Raster Blaster) 

MC6802 - '1495 
MC6850 -'4.50 
MC6821 -'4.95 
6331- '1.25 

41 1 6-2- 8/9.95 

2716(5v)- 3.25ea .,�����������-� 2732(5v)- 5.25ea 

2532(5v)- 8.75ea. 

Z80 A CPU--• • • • • • • 
1 982 I.C. �-���-r.J-;r-.r..-;�rJ (2vol . ) Master 

$49.95 

CATALOG: Descriplionstcharts/pricing and availability on aU our products. Prices subJect to change without not1ce 
SHIPPING: VIA UPS add $2.00 plus 1% of order total. 

Please Circle Inquiry Card to 
Receive Our Comprehensive Catalog 

MONITORS {"{ 
ZEN ITH # ZVM-121 

�2in. 15MHz. /GREEN Phos. 

1-$102.00* 
BMC # BM-1200SU 

12in. I 8 MHz. /GREEN Phos. 
Non- Glare Sc,_, 1- S128.00* 

BMC*BM1401RGB 13in. «RGB)) COLOR 
with Apple interface ! !  
1- S425.00 

.70 .i!!l ·� . 5  

:8 .� :8 
.45 
.40 .� .85 
.70 :� 
.65 

1 . 1 0  }8 
.70 U 
:U 

7400 SERIES .. soo 

; il 74� 19 14502 �M .� 74SOJ 
74504 H JI074 14505 7m 18 .. soo lB 747 74510 ' li 7451� 741 1  H JI0 1  74SJO �:��  74 745]] 74 74530 7414 45 74 1 745)7 7416 �= 74Ps M551 741 7  74 · �  145M 74fl 18 74 5 7457<1 74 1 JO 741� 74S85 74 5 �j 741 7 ,. ... ��� �:� � �.� 74S112 
74$132 74 �5 74144 745138 74 1i 74 145 745140 744 74148 745158 744 45 74 1ti 74S114 744 I 741 b ·� 745115 744� 741 745181 744 741 1 74SI82 744 741 745188 ,.H 74174 �� 745240 74 �:�� 745244 �H 745-471 
745-472 

STATIC RAMS 
2 1 1 1  2 65 812 50ea 
2 1 1 2  2 65 r 2 50oo 
21 14 2 00 ' 1 4  00 
2 1 1 4 l  200N5 2 25 1 2 OOe•• 
HM6116 150NS 8 25 

DYNAMIC RAM� 

4027 2 00  81 1  7fiea 
4 1 1 6  200 ns 1 50 
4164 200"' 7.95 

M I SC E P ROMS 

8126 1 2 0 1 702 ' " 
8128 1 20 2 708 3 25 
8036 2 75 2 7 1 6 1 5 11 1  3 9 5  eoeo• 3 75 TM$2716 8 95 
6155 10 50 2 7 3 2 1 5 V I  8 95 
6255 4 50 TM$2532 1 1 50 
MC1330 1 "  
MC1350 1 >0 

SALE ! !  REAL-TIME CLOCK 
CALENDAR ( MSM 5832) 

MC1356 
MC1456 

gs §S vOt.TAGE > 35 REC.ULAT0A5 
55 ,_ 

"Wabash" 
5� 

SS/�0 18.50 soli" 
SSIOD 27.40 
DSISD (!) 

5 /H.25 xtal. 

Syntron I I  
Computer 

48K RAM 

1 �g 
95 
65 tM 

1 . 20 gg 1 �� do 
3j 8 

1
� 

1.18 

LM360 
LM386 
L M 565 
LM741 
LM1310 

MORE M ISC 

1 10 7006 "' 
' 40 '""' 

95 781] 
25 78 11 1 / 

2 90  """ ,., .. 
191] 
7918 / 

' 95 
1 80 CPU S 

95 
8 95 8 50 3 00  6 00 

95 6 00 
95 6 00  

9 '>'  >2 00 
4 95 e 50 
3 25 7 75 



IBM PC Accessories 

ADD ON DISK DRIVE for I BM PC- Tandon 
Single sided or double sided, double derisity disk drives lor 
IBM PC, these are exactly the same disk drives used by IBM 
at half the price 
MSM-551001 TMI00-1 single sided $219.95 
MSM-551002 TMI00-2 double sided $294.95 

SERIAL 1/0 for IBM PC - Profit Systems 
Two asynchronous serial RS-232C 1/0 ports, realtime clock
calender, includes software 
IOI-8100A Card with 1 port $1 59.95 
IOI-8101A Card with 2 ports -------- $199.95 

SERIAL/PARALLEL for IBM PC - Profit Sys 
Two asynchronous serial RS-232C 110 ports, one parallel 
printer 1/0 port, real time clock-calender, includes software 
IOI-8110A 1 serial & 1 parallel $1 99.95 
101-81 1 1  A 2 serial & 1 parallel $229.95 

EXTEN DER CARD for IBM PC - Profit System 
Alf bus signals extended, signal names silk screened on top 
of board, gold-plated card edge, low noise 
TSX-300A IBM PC extender $45.00 

PROTOTYPING CARD for PC - Profit Systems 
Highly versatile wire-wrap or solder prototyping board for 
your IBM PC, large bread board area, power and ground 
planes to reduce noise. all holes are plated through, card is 
solder masked on both sides. all signals names are silk 
screened on both sides 
TSX-310A $59.95 

Video Monitors 
-

HI-R ES 1 2" GREEN SCREEN - Zenith 
75 MHz bandwith 700 lines/inch. P31 green phosphor, 
switchable 40 or 80 columns. small, light-weight & portable. 
VDM-201201 List price $ 1 89.95 $11 5.95 

H I-RES GREEN MONITORS - N E C  
20 MH.z bandwidth. P31 phosphor utrra-high resolution 
video monitor. high quality, extremely reliable. 
VDM-651200 Deluxe 12" .,.---------- $1 99.95 
VDM-651260 Economy 12" -------- $149.95 
VDM-65092 Deluxe 9" $179.95 

12"  COLOR MON ITORS - Taxan 
18 MHz high resolution RGB color monitors fully compatible 

with Apple II  and IBM PC, unlimited colors available. 
VDC-821 210 RGBvision I, 380 lines $389.95 

VCD-821:230 RGBvision Ill, 630 lines $689.95 

VDA-821200 RGB card for Apple II $99.95 

COLOR MON ITORS - Amdek 
Reasonably priced color video monitors. 

VDC-80130 13" Color I $379.95 
VDC-801320 73" Color II $894.95 
IOV-2300A DVM board for Apple ------ $1 99.95 

AMBER or GREEN MONITORS - USI  
High resolution 18 MHz compact video monitors. 

VDM-751210 12" Amber phosphor $149.95 
VDM-751220 12" Green phosphor $139.95 
VDM-750910 9" Amber phosphor $1 49.95 
VDM-750920 9" Green phosphor $139.95 

Single Board Compute!, 

SUPERQUAD - Adv. Micro Digital 
Single board. standard size S-100 computer system. 4 MHz 
Z-BOA. singiR or double density disk controller for 51/4" or 8" 
drives. 64K RAM, extended addressing, up to 4K of EPROM, 
2 serial & 2 parallel I/O ports. real time interrupt clock, CP/M 
compatible. 
CPC-30800A A & T ---------- $724.95 
IOX-4232A Serial 110 adapter ------- $29.95 

J"� I »:£: 
Computer Products 

Dual Disk Sub-System: 

Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never
mar rubber teet, all necessary hardware to mount 2-8" disk 
drives. power supply, and tan, does not include signal cable. 

Dual 8" Sub-Assembly Cabfnet 

END-000420 Bare cabinet --------- $49.95 
END-000421 Cabinet kit $199.95 
END-000431 A & T $249.95 

8" Sub-Systems - Slngfe Sided, Double Density 

END-000423 Kit w/2 FD100-8Ds $650.00 
END-000424 A & T w/2 FD100-8Ds $695.00 
END-000433 Kit w/2 SA-801 Rs $999.95 
EN D-000434 A & T w/2 SA-801 Rs $ 1 1 95.00 

8" Sub-Systems - Double Sided, Double Density 

END-000426 Kit w/2 D T-8s $1224.95 
E ND-000427 A & T w/2 D T-8s $1424.95 
END-000436· Kit w/2 SA-85/Rs $1 274.95 
END-000437 A & T w/2 SA-851 Rs $1474.95 

8" Slimline Sub-Systems 

D ual Slimline Sub-Systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system. quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling tan, all 
necessary hardware to mount 2-8" slim line disk drives, does 
not include signal cable. 

Dual 8" Sllmllne Cabfnet 
EN D-000820 Bare cabinet - --------- $59.95 
END-000822 A & T w/o drives $1 79.95 

Dual 8" Sllmllne Sub-Systems 

END-000823 Kit w/2 TM848-1 $919.95 
EN D-000824 A & T w/2 TM848-1 $949.95 
END-000833 Kit w/2 TM848-2 ---�---:$1 1 49.95 
END-000834 A & T w/2 TM848-2 $ 1 1 79.95 

Tandon TM100-1 single-sided double-density 48 TPI 
MSM-551001 ______ $21 9.95 ea 2 lor $199.95 ea 

Shugart SA400L single-sided double-density 40 track 
MSM-1 04000 ______ $234.95 ea 2 for $224.95 ea 

Shugart SA455 half-size double-sided 48 TPI 
MSM-1 04550 _____ $349.95 ea 2 for $329.95 ea 

Shugart SA465 half-size doule-sided 96 TPI 
MSM-1 04650 _____ $399.95 ea 2 for $379.95 ea 

Tandon TM100-2 double-sided double-density 48 TPI 
MSM-551002 $294.95 ea 2 for $269.95 ea 

Shugart SA450 double-sided double-density 35 track 
MSM-1 04500 $349.95 ea 2 for $329.95 ea 

Tandon TM100-3 single-sided double-density 96 TPI 
MSM-551003 _____ $294.95 ea 2 for $269.95 ea 

Tandon TM100-4 double-sided double-density 96 TPI 
MSM-551004 $394.95 ea 2 for $374.95 ea 

MPI B-51 single-sided double-density 40 track 
MSM-155100 $234.95 ea 2 for $224.95 ea 

MPI B-52 double-sided double-density 40 track 
MSM-1 55200 $344.95 ea 2 for $334.95 ea 

5'!." Cabinets with Power Supply 
END-000216 Single cab w/power supply ____ $69.95 
EN D-000226 Dual cab w/power supply $94.95 

S-1 00 EPROM Boards 

PB-1 - SSM Microcomputer 
2708. 2716 EPROM board with on-board programmer. 

MEM-99510K Kit with manual $154.95 
MEM-99510A A & T with manual $219.95 

PROM-100 - SO $ystems 
2708. 2716. 2732 EPROM programmer with software. 

MEM-99520K Kit with software $189.95 
MEM-99520A A & T with software $249.95 

Place Orders Toll Free 
Inside California 
800-262-1710  

Continental U.S. 
800-421 -5500 

Printers on Sale 
STARMICRONICS G EM ENI 

High speed dot matrix printers with all the features o f  the 
higher-priced best-selling machines for a lot less moneylf.l 
100 CPS, 9 x 9 dot matrix with true lower case descenders, 
high-resolution bit image and block graphics, superscript & 
subscript. underlining, backspacing. double strike and 
emphasized print modes, proportional space font, friction 
feed. tractor feed . and roll paper, 5, 6, 8'/,. 10, 12, & 17 pitch, 
programable line spacing. FREE 2.3K buffer. Epson pin and 
plug compatible. user replaceable print head. extended 6 
month factory warranty. 
PRM-66010 70" wide carriage _______ $399.95 
PRM-66015 75" wide carriage $529.95 
PRA-66200 Serial interface card $69.95 

HIGH-SPEED, H IGH Q UALITY - Okidata 

Microllne 82A 80/132 column. 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adiustable tractor feed (optional), 
handles 4 part forms up to •9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycle/200,000,000 character print 
head, bi-directional/logic seeking, both serial & parallel 
Interfaces Included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 
PR M-43082 with FREE tractor CALL 

Mlcrollne 83A 132/232 column. 120 CPS, forms up to 15" 
wide, removable tractor. plus all the features of the 82A. 
PRM-43083 with FREE tractor CALL 

Mlcrollne 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics built in, plus all the features of the 83A. 
PRM-43084 Centronics parallel _______ CALL 
PRM-43085 Serial with 2K buffer CALL 

IOP-2100A Apple card and cable ------ $69.95 
PRA-27087 TRS-80 cable $24.95 
PRA-43081 2K hi speed serial card $149.95 
PRA-43082 Hi-res graphics ROMs 82A $49.95 
PRA-43083 Hi-graphics ROMs 83A $49.95 
PRA-43088 Tractor option for 82A $49.95 

EPR OM Erasers 
ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers tor industry or home. 
X M E-3100A Spectronics w/o timer $69.50 
X M E-3101A Spectronics with timer ------ $94.50 
X ME-3200A Economy model $49.95 

Letter Quality Printers 

LETTER Q U ALITY PR I NTER - COMREX 
Uses standard daisy wheels a n d  ribbon cartridges. 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12115 pitch, up to 16" paper, built-in 
noise suppression cover. 
PRD-11001 Centronics paralle/ _______ $899.95 
PRD-11002 RS-232C serial model $969.95 
PRA-1 1000 Tractor Option $119.95 

STARWR ITER F-1 0 - C. ltoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included. 
PRD-22010 Starwriter F-10 $1495.95 

S-1 00 MotherBoards 
-

ISO-BUS - Jade 
Silent, simple, and on sale - a better motherboard 

6 Slot {5'/4' X 8'!.") 
M6S-0616 Bare board ---------- $22.95 
M 6S-061 K Kit $39.95 
M6S-061 A A & T $69.95 

12 Slot {9'!.'' X 8'!.") 

M6S-1216 Bare board ---------- $34.95 
M6S-121K Kit $69.95 
M6S-121A A & T $109.95 

18 Slot (14'/," x 8'!.") 

M6S-1816 Bare board __________ $54.95 
M6S-181 K Kit ------------ $99.95 
M6S-181A A & T $149.95 

..7� · -� 
Computer Products 

Circle 229 on Inquiry card. 
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APPL E  I I  
ACCESSO R I E� 

APPLE DISK DRIVE - Apple Compatible 
Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, full one year factory warranty, half-track capability 
reads all Apple software, plugs right into Apple controller as 
second drive, DOS 3.3, 3.2. 1, Pascal, & CP/M compatible. 
MSM-1 23200 Add-on Apple Drive $269.95 
MSM-1 23100 Controller $99.95 

16K RAM CARD - for Apple I I  
Expand your Apple II to 64K, use as language card. full 1 year 
warranty. Why spend $ 1 75.00 ? 
MEX-1 6700A Save over $1 15.00 ------ $59.95 

Z-CARD for Apple I I  - A.L.S. 
Two computers in one, Z-80 & 6502, more than doubles the 
power and potential of your Apple, includes Z-80 CPU card 
CP/M 2.2 and complete manual set, Pascal compatible, 
utilities are menu-driven, one year warranty. 
CPX-62800A A & T with CP/M 2.2 $159.95 

SMARTERM II - A.L.S. 
80 column x 24 fine video card for Apple II, addressable 25th 
status line, normal/inverse or high/low video, 128 ASCII 
characters, upper and lower case, 7 x 9 dot matrix with true 
descenders, standard Data Media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz, 40!80 column 
selection from keyboard. 
IOV-2500A ALS Smarterm If $169.95 

SERIAL 1/0 CARD - A.L.S. 
Full feature serial card for modems & printers, baud rates 
from 1 1 0  to 19,200, C TC/RTS & X-on/X-off protocols, auto 
line feed, RS-232C cable interface included. 
IOI-1000A A & T "Dispatcher Card" $1 29.95 

CP/M 3.0 CAR D for APPLE - A.L.S. 
The moot powerful card availability for your Applel 

6 MHz, Z-808, additiona/ 64K of RAM, CP/M plus 3.0, 100% 
CP/M 2.2 compatibility, C basic, CP/M Graphics, 3005 faster 
than any other CP/M for Apple. One year warranty. 
CPX-82810A A.L.S. CP/M Card $349.95 

2 MEGABYTES for Apple I I  
Complete package includes: Two 8 "  double-density disk 
drives, Vista double-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 
compatible. 
1 MegaByte Package Kit -------- $1 495.00 
1 MegaByte Package A & T $1 695.00 
2 MegaByte Package Kit $1 795.00 
2 MegaByte Package A & T $1 995.95 

MODEM CARP FOR APPLE - SSM 
Better than Hayes// Beller than Novation// Direct connect 
ModemCard plugs directly into Apple - no external 
components, auto-dial, auto-answer, Bell 103 compatible, 
full and half duplex. touch-tone or pulse dialing generated 
on board, Micromodem If software compatible, displays 
modem information on screen, audio monitoring of phone 
line. no serial port required, two year factory warranty, FREE 
Source Subsrlptlon with purchase of Transend software. 
IOM-2430A ModemCard· $289.95 
SFA-55770010M Transend 1 w/Source $79.95 
SFA-55770010M Transend 2 w/Source ____ $1 29.95 
SFA-55770030M Transend 3 w/Source ____ $239.95 

S- 1 00 OS 
MEM O R Y B OAR a 

• 
64K STATIC RAM - Jade 

Uses new 2K x 8 static RAMs, fully supports IEEE !396 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantom'able, 2716 EPROMs may be · subbed for 
RAMs, any 2K segment of upper 8K may be disabled, low 
power typically less than SOOma. 
MEM-99152B Bare board --------- $49.95 
MEM-99152K Kit less RAM $99.95 
MEM-32152K 32K kit $1 99.95 
MEM-56152K 56K kit $289.95 
MEM-64152K 64K kit $299.95 
Assembled & Tested add $50.00 

256 RAM DISK - SO Systems 
ExpandoRAM Iff expandable from 64K to 256K using 64KX1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
& most other Z-80 based systems, functions as ultra-high 
speed disk drive when used with optional RAMDISK 
software. 
MEM-65064A 64K A & T $474.95 
MEM-65128A 12BK A & T $574.95 
MEM-65192A 192K A & T $674.95 
MEM-65256A 256K A & T $774.95 
SFC-55009000F RAMDISK sltwr CP/M 2.2 --- $44.95 
SFC-55009000F RAMDISK with EX RAM II/ -- $24.95 

64K RAM BOARD - C.C.S. · 
IEEE S-100, supports front panels, bank select, fafl-safe 
refresh 4MHz, extended addressing, list price $575. 00 - less 
than half price/!! 
MEM-64565A $199.95 

PLA CE ORDERS TOLL FREE 

Continental U. S. 
800-4 2 1 - 5 5 0 0  

Inside California 
800-2 6 2 - 1 7 1 0  

S- 1 00 
VID EO B OA R DS 

a 
M ICROAN GELO - Scion 

Ultra-high-resolution 512 x 480, 256 color or black & white S-
1 00 video board 
IOV-1500A A & T $799.95 

S- 1 00 
110 B OAR DSn 

THE BUS PROBE - Jade 
Inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel ... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe. you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore: Jade is proud to offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 
Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'fl lind THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'fl be able to see all the IEEE S-100 signals in action. THE 
BUS PROBE aflows you to see inputs, outputs, memory 
reads and writes, instruction fetches, DMA channels 
vectored interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 
TSX-200B Bare board ---------- $59.95 
TSX-200K Kit 1 29.95 
TSX-200A A & T $1 59.95 

1/0-4 - SSM Microcomputer 
2 serial I/O ports plus 2 parallel 1/0 ports. 
101-1010B Bare board w/manual ------- $35.95 
IOI-1010K Kit with Manual $179.95 
101-1010A A & T $249.95 

1/0-5 - SSM Microcomputer 
Two serial & 3 parallel I/O ports, 1 1 0-19.2K Baud 

101·1015A A & T $289.95 

INTERFACER 4 - CompuPro 
3 serial, 1 parallel, 1 Centronics paraflel. 
IOI-1840A A & T ---------- $314.95 
IOI-1840C esc $414.95 

For Technical Inquires 
or Customer Service call: 
2 1 3 - 9 7 3 - 7 7 0 7  

We accept cash, checks, credit cards, or Purchase Orders from qual ified firms and institutions. Circle 230 on Inquiry card. 
Minimum prepaid order $1 5.00 California residents add 6%% tax. Export customers outside the US or Canada please 
add 1 0% to all prices. Price• and avalllblllty aubject to change without notice. Shipping and handl ing charges 
via UPS Ground 50¢/lb. U PS Air $1 .00/lb. minimum charge $3.00 



a a 
S- 1 00 
CPU B OAR DS 

SBC-200 - SO Systems 
4 MHz Z-80A CPU with serial & para/tel //0, 1 K RAM. 8K 
ROM space. monitor PROM included. 
CPC-30200A A & T $329.95 

THE B IG Z - Jade 
2 or 4 MHz switchable Z-80 CPU board with serial 1/0, 
accomodates 2708. 2716, or 2732 EPROM, baud rates from 
75 to 9600. 
CPU-30201 B Bare board w/manua/ $35.00 
CPU-30201 K Kit with Manual ------- $149.95 
CPU-30201A A & T with Manual $199.95 

2810 Z-80 CPU - C.C.S. 
2 or 4 MHz Z-80 CPU with serial i/O port & on board monitor 
PROM. front panel compatible. 
CPU-30400A A & T with PROM $289.95 

CPU-Z - CompuPro 
2/4 MHz Z80A CPU, 24 bit addressing. 
CPU-30500A 2/4 MHz A & T ------- $279.95 
CPU-30500C 3/6 MHz CSC $374.95 

8085/8088 - CompuPro 
Both 8 & 1 6  bit CPUs, standard 8 bit  S-100 bus, up to 8 MHz, 
accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A & T $398.95 
CPU-20510C 6/8 MHz CSC $497.95 

8" DISK DR I VEg 
a 
Siemens FDD 100-8 single-sided double-density 
MSF-201120 $274.95 ea 2 for $249.95 ea 

Shugart SA810 half-size single-sided double-density 
MSF-108100 _____ $424.95 ea 2 for $394.95 ea 

Shugart SA860 half-size double-sided double-density 
MSF-108600 _____ $574.95 ea 2 for $549.95 ea 

Shugart SA801 R single-sided double-density 
MSF-1 0801R _____ $394.95 ea 2 for $389.95 ea 

Shugart SA851 R double-sided double-density 
MSF-10851R _____ $554.95 ea 2 for $529.95 ea 

Tandon TM848-1 single-sided double-den thin-line 
MSF-558481 $379.95 ea 2 for $369.95 ea 

Tandon TM848-2 
MSF-558482 -----

double-sided double-den thin-line 
$494.95 ea 2 for $484.95 ea 

Qume DT-8 double-sided double-density 
MSF-750080 $524.95 ea 2 for $498.95 ea 

M O D EM� 
a 

SMART BUY In MODEMS - Signalman 
1200 and/or 300 baud, direct connect, automatic answer or 
orginate selection, auto-answer/auto-dial on deluxe models, 
IBM model plugs directly into an IBM option slot and does 
not require a serial port (a $300.00 savings!), 9v battery 
allows total portability, fu/t one year warranty. 
f0M-5600A 300 baud direct connect ----- $89.95 
fOM-5610A 300 baud Deluxe $ 149.95 
IOM-5620A 1200/300 baud Deluxe $369.95 
IOM-5630A 300 baud for IBM PC $269.95 
IOM-5640A 300 baud for Tl 99/4 $ 1 1 9.95 
IOM-5650A 300 baud for Osborne $ 1 1 9.95 
IOM-5660A 300 baud Atari 850 $99.95 
IOM-5670A 300 baud PET ICBM $ 1 69.95 

1 200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or half 
duplex. 
IOM-5500A Smartmodem 1200 $599.95 

SMARTMODEM - Hayes 
Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface. 
programmable 
IOM-5400A Smartmodem $224.95 
IOK-1 500A Hayes Chronograph $218.95 
IOM-2010A Micromodem If w/ 1erm prgm ___ · $329.95 
IOM-2012A Terminal program for MM/1 ____ $89.95 
IOM- 1 1 00A Micromodem 100 $368.95 

1 200 BAUD SMART CAT - N ovaton 
103/212 Smart Cat & 103 Smart Cat, 1200 & 300baud, built-in 
dialer, auto re-dial if busy, auto answer/disconnect, direct 
connect, LED readout displays mode, analog/digital loop
back self tests, usable with mufti-line phones. 
IOM-524 1 A  300 baud 103 Smart Cat $229.95 
IOM-5251A 1200 baud 212/103 Smart Cat ___ $549.95 
IOM-5261A 300 baud 1 03 J-Cat ------ $1 29.95 

J-CAT'" MODEM - Novation 
115 the size of ordinary modems, Belt 103, manual or 
auto-answer, automatic answer/originate, direct conect, 
built-in self-test, two LED's and audio "beeps" provide 
complete status information. 
IOM-5261 A  Novation $148.95 

S- 1 00 
s 

D IS K CONTR O L LER a 

DISK 1 - CompuPro 
8" or 5'(," DMA disk controller, single or double density, 
single or double sided, 10 MHz. 
IOD-1810A A & T $449.95 
IOD-1810C CSC _ $554.95 

VERSAFLOPPY I I  - SO Systems 
Double density disk controller for any combination of 5%" 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 & Oasis 
compatible, corytrol!diagnosti� software PROM included. 
IOD-1160A A & T with PROM $359.95 
SFC-55009047F CP/M 3.0 with VF II $99.95 

2242 DISK CONTROLLER - C.C.S. 
5'(,'' or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 & manual set. 
IOD-1300A A & T with CP/M 2.2 $399.95 

DOUBLE D - Jade 
High reliablity double density disk controller with on-board 
Z-80A, auxiliary printer port, IEEE S-7 00, can function in 
multi-user interrupt driven bus. 
IOD-1200B Bare board & hdwr man $59.95 
IOD-1200K Kit w/hdwr & sftwr man $299.95 
IOD-1200A A & T w/hdwr & sftwr man ____ $325.95 
SFC-59002001 1  CP/M 2.2 with Double D ---- $99.95 

N EW! 
C P/M PL US 

= 
3.0 a 

CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. It features many 
performanCe improvements such as intelligent record 
buffering. improved directory handling, "HELP" facility, 
time/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED !!'. it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. A vailable only to Versafloppy 
II owners with SBC-200 CPU's 
• CP/M 2.2 compatible 

• Easily customized 

• Easler to learn and use 

• High performance file system 

• Automatic disk log-In of removable media 

• Support for 1 to 16 banks of RAM 

• Supports up to 16 drives of 512 Megabytes each 

• Up to ten times faster than CP/M 2.2 

• Console 110 re-direction 

• Easy to use system ull/11/es with HELP facility 

• Power balch facility 

• Designed for application programmers 

• Resident system extensions 

SFC-55009057F CP/M 3.0 8" witli manuals __ $200.00 

SFC-55009057M CP/M 3.0 Manual $30.00 

••••••••••• • 
I T H R E E  B O A R D  S ET - S D  S y s t e m s  I 1 FREE I I CP/ M 3 .0 I � , ,, · '"" ,.,5.�:� :!��:.• �' o' "'" I I expandable to 256K, serial and parallel 1/0 ports, I double-density disk controller for 5'1.'' and 8" disk I drives, new and improved CP/M 3.0 manual set. system I monitor, control and diagnostic software. Includes SO I Systems SBC-200, 64K ExpandoRAM Ill, Versaf/oppy/1, I and FREE CP/M 3.0 - all boards are assembled & tested. 

I * 64K Board Set with FREE CP/M 3.0 ___ $11 95.00 I 256K Board Set with FREE CP/M 3.0 -- $1 395.00 

I L I M ITED Q UANTITY I 
• •••••••• • 

Computer Products 
Circle 230 on Inquiry card. 490 1 West Rosecrans, Hawthorne, California 90250 



16 K APPLE*// 
RAM CARD 

BARE BOARD 1 4.00 
K I T 
ASSEMBLED 42.50 

• Ap p l l: r s  .1 t r ,l demo..� r k  < J I  AJ.;plc  C r r r r 1 Pu ! C r , I n c .  

7 4 LSOO 
7 4  LSO I 
74 L S 0 2  
7 4  LS03 
7 4  LS04 
74 LSO S  
7 4  LS08 
74 LS 1 0 
7 4 LS I 1 
74 LS I 2  
74 LS I J  
7 4  L5 1 4  
7 4  LS 1 5  
74 L S 2 0  
74 LS2 1 
74 L52 2 
74 LS26 
74 LS 2 7  
74 LS 28  
7 4  LS30 
74 LSJ 2 
74 LSJJ 
74 LS3 7 
74 LSJ 8 
74 LS4 0 
74 LS4 2 
74 LS4 7 
74 L54 8 
74 LS4 9 
74 LS5 1 
74 LS54 
74 L S 5 5  
7 4  L 5 6  3 
74 LS 7 3 
74 LS 74 
74 LS 7 5 
74 LS 7 6  
14 LS 7 8  
7 4  L S 8 3  
14 LS8 5 
74 L S 8 6  
74 LS90 
74 LS9 1 
7-I L S 9 2  
7 4  L 5 9 3  
7 4 LS 9 5  
7 4  LS96 
74 LS I 0 7 
7-I LS I 0 9  
7 4  L S I  1 2  
7-l LS I 1 J 
7-I LS 1 1 4  
7 -l  LS 1 2 2 

.23 7 4 LS 1 2 3  

.23 7 4 L S l 2 4  

.23 7 4 LS 1 2 5  

. 2 3  7 4 LS 1 2 6 

.23 7 4 LS 1 3 2  

.23 7 4 LS 1 3 6  
2 3  7 4 LS 1 3 7  

. 2 3  7 4  LS 1 3 8 

. 29 7 4 LS 1 3 9 

. 29 7 4  LS 1 4 5  

.3 9 74 LS 1 4  7 

.58 7 4 LS 1 4 8  
. 2 9  7 4 LS 1 5 1  
.23 7 4 LS 1 5 3  
. 2 9  7 4 LS 1 5 4  
.23 7 4  L S I  55 
.29 7 4 LS 1 5 6  
.24 7 4 LS 1 5 7  
. 2 9  7 4  L S I  5 8  
.24 7 4 L S 1 6 0  
.28 7 4 LS 1 6 1  
.54 7 4 LS 1 6 2  
.54 7 4 LS 1 6 3  
.34 7 4 LS 1 6 4  
.24 7 4 LS 16 5 
.48 7 4 L S 1 6 6 
.74 7 4 LS 1 6 8  
J4 7 4 LS 1 6 9  
.74 7 4 LS 1 7 0 
. 2 4  7 4 LS 1 7 3  
.24 7 4 LS 1 7 4 
.2 8 74 L S I  7 5  

1 . 1 9  7 4 LS 1 8 1  
.3 5 7 4 LS 1 8 9  
3 8 .  74 LS 1 9 0  
. 3 8  74 LS 1 9 1  
. 3 8  7 4  LS 1 9 2 
.4 8 7 4 L S 1 9 3 
. 5 9  7 4 LS 1 94 
.95 7 4 LS I 9 5 
. 3 8  7 4  LS 1 96 
.54 7 4  LS 1 9 7  
.74 7 4 LS 2 2 1  
.5 4. 7 4 L S 2 4 0  
.54 74 LS24 1 
.74 7 4 LS 2 4 2  
. 7 8 74 LS 2 4 3  
.3 8 74 L S 2 4 4  
.3 8 7 4 LS 2 4 5  
.3 8 74 L S 2 4  7 
.3 8 · 74 L S 2 4 8 
. 3 8  7 4 LS 2 4 9  
. 4 4  7 4  L S 2 5  I 

. 94 74 LS 2 5 3  

2 . 8 9  74 L S 2 5  7 

.94 7 4 LS2 5 8  

. 7 8  7 4  LS 2 5 9  

. 7 4  74 LS2 6 0  

. 4 8  74 LS266 

.94 74 LS2 73 

. 7 4  74 L S 2 7 5  

.74 74 LS2 7 9  

1 .0 9  74 LS2 8 0  

2 . 1 9 74 LS2 83 

1 . 1 9  7 4  !-52 90 
. 5 4  74 L S 2 9 3  
. 5 4  74 LS2 9 5  

74 LS2 98 1 . 74 
.6 8 74 LS324 

74 LS3 5 2  . 6 8  
74 LS3 5 3  .64 

. 5 8  74 LS363 

. 6 8  74 L S 3 6 4  

.64 74 LS3 6 5  

.6 8 74 LS3 6 6  

. 6 8  74 L S 3 6  7 

. 6 8  74 LS3 6 8  
. .  6 8  74 LS3 73 

1 . 94 74 LS3 74 

1 .6 8  7 4  LS3 7 7  
1 .6 8  74 LS3 7 8  
1 .6 8  74 LS3 7 9  

.6 8 74 LS3 8 5  

. 5 4  74 LS3 86 
.88 74 LS3 90 

1 .4 8  74 LS3 93 
74 LS395 8 . 9 0  
74 LS3 99 . 7 8 

. 8 8  74 LS424 
74 LS4 4 7 .6 8 

.6 8 74 LS4 90 

. 8 8  74 LS6 6 8  

. 7 4  74 LS6 69 

.78 7 4 LS6 7 0  
7 4  LS6 74 . 7 8  

1 . 0 9  74 LS6 8 2  
.94 74 LS6 83 
. 94 74 LS6 84 
.64 74 LS6 85 
. 6 4  74 LS6 8 8  
. 8 9  74 LS6 89 

1 . 8 fl  
. 7 4  8 1  LS9 5 

1 . 1 9  8 1  LS96 
. 8 8  8 1  L S 9 7  
. 5 8 81 L S 9 8  

E P R O M S  STAT I C  R A MS 

1 70 2  I n s  2 . 9 5  2 1 0 1  . 4 5 0 n s  1 . 8 0  
2 7 0 8  4 5 0 ns 2 . 9 8  2 1 0 1 -1 4 5 0 n s  . 7 8  
2 7 5 8  5 V 4 5 0 n s  9. 70 2 1 0 1  L-2 2 5 0 n s  L P  1 . 5 4 

T M S  2 5 1 6  5 V4 5 0 n s  5 . 70 2 1 1 2  4 5 0 n s  2 . 4 8  
2 7 1 6  5 V 4 5 0 n s  3 . 4 4  2 1 1 2  4 5 0 n s  2.6 8 
2 7 1 6 - 1  5 V  3 5 0 n s  5 . 7 0  2 1 1 4  4 5 0 ns 1 . 7 4 
TMS 2 7 1 6  4 5 0n s  8 . 7 0  2 1 1 4  L-3 3 0 0 n s  L P  1 . 84 
2 5 3 2  5 V 4 5 0 n s  7 .8 0  2 1 1 4 L-2 2 0 0 n s  LP 1 . 94 
2 7 3 2  5 V 4 5 0 n s  4 . 1 5  2 1 4 7  5 5 n s  8 . 9 0  
2 76 4  5 V 4 5 0 n s  1 2 .9 5  T M S  4044-4 4 5 0 n s  3 . 1 5  
M C 6 8 76 4  5 V 4 5 0 n s  3 9 .00 TMS 4044-3 3 0 0 n s  3 . 4 5  

( 2 4 p i n )  T M S  4044-2 2 0 0 n s  3 . 90 

D Y N A M I C  R A M S  
M K 4 1 1 8  2 5 0 n s  9 . 70 
T M M 2 0 1 6  2 0 0 n s  4. 1 5  

TMS 4 0 2 7  2 5 0  1 . 9 9  T M M 2 0 1 6  1 50 n s  5.44 

M K  4 1 0 8  2 0 0 n s  1 . 74 T M M2 0 1 6  l O O n s  7 .44 

M M  5 2 9 8  2 5 0 ns 1 . 7 4 H M6 1 1 6-4 2 0 0 n s  4 . 90 

4 1 1 6  1 5 0 n s  1 . 74 H M 6 6 1 6-3 1 5 0 n s  5 . 7 5  

4 1 1 6  2 0 0 n s  1 . 24 H M6 1 1 6 -2 1 2 0 n s  6 . 9 5  

4 1 1 6  2 5 0 n s  1 . 1 4 Z-6 1 3 2  3 0 0 n s  3 2 . 9 5  

2 1 1 8  5 V  1 5 0 n s  4 . 9 0  
M K  4 8 1 6  5 V3 0 0 n s  5 . 2 5  

I N T E R FACE 4 1 64-200 5V 200ns 5 . 4 5  L P  = Low Power 
BT26 1 .6 5  

4 1 6 4 - 1 5 0  5 V l 5 0 n s  6 . 3 5  

8T28 1 . 9 5  
8 T 9 5  . 9 5  R ES ISTO RS 
8T96 . 9 5  1/, · W A TT 5% C A R BO N  F I LM 6500 
8 T 9 7 . 9 5  A L L STA N D A R D  V A LU ES 
8T98 . 9 5  F R O M .1 O H M· T O  1 0  M E G  O H M  1 M H Z  
O M8 1 3 1  2.90 50 PCS. S A M E  V A L U E· . 0 2 0 0  6 5 0 2  
D P 8 3 04 2 . 2 5  1 0 0  P C S .  S A M E  V A LUE :0 1 5 0  6 5 04 5.44 
0 5 8 8 3 6  1 . 2 5  1 0 0 0  PCS. SA M E  VA LUE - . 0 1 25 6 5 0 5  6 , 8 5  

6 5 0 7  7 .6 0  

6 5 2 0  9 . 8 5  

6 5 2 2  4.30 

6 5 3 2  7 . 9 0  

6 5 4 5  9.90 

6 5 5 1  1 6 .95 

2 M H Z  
6 5 0 2 A  9 . 9 5  
6 5 2 2 A  1 0 . 9 0  
6 5 3 2 A  1 1 .90 
6 5 4 5 A  2 7. 9 0  
6 5 5 1 A  1 1 . 9 0 

3 M H Z  
6 5 0 2 8  1 1 .90 

UARTS CMOS 
. 5 8  AY3 1 0 1 4  5 . 8 0  4 0 0 0  . 2 4  4 0 G 6  . 8 9  74C8 9 4.45 

. 5 8  AY5 1 0 1 3  3 . 9 0  4 0 0 1  . 2 9  4 0 9 3  . 9 0  74C90 1 . 7 4  

. 7 8  A Y 5  2376 1 0 . 9 0  4 0 0 2 . . 2 4  4 0 9 8  2 .4 8  74C93 . 9 8  

2 . 7 4  T R  1 6 0 2  3 . 8 5  4 0 0 6  .89 4 0 9 9  1 . 8 9  74C95 . 8 8  

. 5 9  1 M  6 4 0 2  7 . 8 0  
4 0 0 7  .24 4 5 0 2  . 8 9  7 4 C 1 0 7  5 . 7 0 

. 4 8  1 M  6 4 0 3  8 . 8 0  
4 0 0 8  . 8 9  4 5 0 3  . 5 9  74 C 1 5 0  2 .2 5  

1 .4 8  4 0 0 9  .44 4 5 0 8  1 . 8 9  74 C 1 5 1  3 . 2 5  

3 . 2 0  
4 0 1 0  .44 4 5 1 0  . 8 4  74 C 1 54 1 . 7 5  

.4 8 
LEOS 4 0 1 1  . 2 9  4 5 1 1  . 8 4  7 4 C l 5 7  1 . 1 8  

1 . 94 
4 0 1 2  .24 4 5 1 2  . 8 4  7 4 C 1 6 0  1 . 1 8  

.94 
J u m b o  Red 1 0/ 1 . 00 4 0 1 3  . 3 8  4 5 1 4  1 . 1 9  74 C l 6 1  1 .9 9  

. 8 8  
J u m bo Green 6/l . 0 0  4 0 1 4  . 7 8  4 5 1 5  1 . 7 8  74 C 1 6 2  1 . 1 8  

.88 
J u m b o  Ye l l ow 6/1 . 0 0  4 0 1 5  . 3 8  4 5 1 6  1 .4 9  7 4 C l 6 3  1 .3 8  

. 9 8  
4 0 1 6  

. 3 8  4 5 1 8  . 8 9  74 C l 64 1 . 9 9  
4 0 1 7  

. 6 8  
4 5 1 9  . 3 8  74 C l 6 5  . 7 8  

.8 8 4 0 1 8  4 5 2 0  
1 . 74 DIP SW I TCH .78 . 7 8  7 4 C l 7 3  1 . 1 8  

. 8 4  4 0 1 9  
. 3 8  

4 5 2 2  1 . 1 9  74C 1 7 4 1 . 1 8  
1 .2 8  4 Pos i t i o n  .94 4 0 2 0 4 5 26 

. 7 4  1 . 1 9  7 4 C l 7 5  1 .48 
1 .2 8  5 Pos i t i o n  1 .9 8  4 0 2 1  4 5 2 7  7 4 C l 9 2  
1 . 34 6 Pos i t i o n  2 . 7 4  4 0 2 2  . 7 8  4 5 2 8  1 . 8 9  74 C 1 93 

1 .4 8  

1 . 94 7 Pos i t i o n  2 . 4 8  4 0 2 3  . 7 8  4 5 3 1  1 . 1 9  74 C l 9 5  
1 .3 8  

.48 8 Pos i t ion 1 .24 
4 0 2 4  .34 4 5 3 2  . 8 9  74C200 

5 . 70 

. 4 8  4 0 2 5  . 7 4  4 5 3 8  1 .8 9  74 C221 
1 . 7 4 

.44 E X A R  4 0 26 .34 4 5 3 9  1 . 8 9  74C37 3 
2.44 

.44 4 0 2 7  . 5 9  4 5 4 3  1 . 8 9  74C3 7 4 2 . 7 4  

. 9 8  X R 2206 3 .7 0  4 0 2 8  .44 4 5 5 5  1 . 1 9  ?4C901 .3 8 

. 9 8  
X R 2 2 0 7  3 . 7 0  4 0 2 9  . 6 8  4 5 5 6  . 8 9  74C902 .84 

1 .3 9  X R 2 2 0 8  3 . 8 5  4 0 3 0  . 7 8  4 5 8 1  . 8 9  74C903 .84 

1 . 1 4  X R 2 2 1 1  4 0 3 4  . 3 8  4 5 8 2  1 . 1 8  74C905 1 0 .90 

1 . 34 XR 2 24 0  4 0 3 5  1 .94 4 5 8 4  1 .90 74C906 . 94 

1 .8 8  
4 0 4 0  . 8 4  4 5 8 5  . 7 4  74 C907 .99 

.44 
4 0 4 1  . 7 3  74C908 1 .9 9  

1 . 1 8  CA 3 0 1 0  4 0 4 2  . 7 4  8 0 C 0 7  . 8 9  74C909 2.74 

1 . 1 8  C A  3 0 1 3  94 4 0 4 3  .68 8 0 C 9 5  .89 74 C 9 1 0  9 . 90 

1 . 1 8  C A  3023 1 . 98 4044 
.74 80C96 . 8 9  74C9 1 1  8 . 9 0  

CA 3 0 3 5  2 . 74 4046 8 0 C 9 7  . 8 9  74C9 1 2  8.90 
1 .5 8  2.48 404 7 . 7 4  8 0 C 9 8  74C914 1 . 94 
2 . 8 8  C A  3 0 3 9  . 84 1 . 1 4  

C A  3 046 1 . 24 4 0 4 9  74C9 1 5  1 . 1 8  
.36 1 .4 5  4 0 5 0  . 8 9  74 COO 74 C 9 1 8  2 . 7 4  

1 .8 8  C A  3 0 5 3  4 0 5 1  . 3 4  7 4 C 0 2  
. 3 4  

1 .6 4  CA 3 0 5 9  2 . 8 9  
4053 .34 74C04 .34 74Cg20 1 5 . 9 5  

1 .8 4  CA 3 0 6 0  2 . 8 9  
4 0 6 0  . 7 8  . 3 4  74C921 1 5 .9 5  

1 . 74 7 4 C 0 8  74 C922 
1 .48 CA 3 0 6 5  4 0 6 6  .78 7 4 C l 0  .34 74C923 

4.45  

CA 3 0 8 0  1 . 0 9  . 8 8  . 5 8  4.90 
9.45 4 0 6 8  7 4 C l 4  74C925 
2 . 9 8  C A  3 0 8 1  1 .64 4 0 6 9  . 3 8  7 4 C 2 0  . 3 4  74C926 

5 . 9 0  

2 . 3 8  CA 3 0 8 2  1 .64 4 0 7 0  . 3 9  7 4 C 3 0  . 3 4  74 C927 7 .90 

2 . 3 8  C A  3 0 8 3  1 .64 4.0 7 1  .28 7 4 C 3 2  . 4 9  74C928 7.90 

2 . 3 8  CA 3 0 8 6  . . 8 0  4 0 7 2  . 3 5  7 4 C4 2  1 . 2 8  74 C929 7 . 90 

2 . 3 8  CA 3 0 8 9  2 . 8 9  4 0 7 3  . 2 9  74C48 1 . 1 9  74 C930 1 6 . 9 5  

2 . 3 8  CA 3 1 3 0 1 .24 4 0 7 5  . 2 9  7 4 C 7 3  . 6 4  
. CA 3 1 4 0 1 . 1 4  4 0 7 6  . 2 9  7 4 C 74 .64 14409 1 2 . 8 5  

1 .4 8  CA 3 1 4 6  1 .  7 4  4 0 7 8  . 2 9  7 4 C 7 6  . 7 9  144 1 0  1 2 . 8 5  

1 .4 8 CA 3 1 6 0  1 . 1 4 4 0 8 1  . 7 8  7 4 C 8 3  1 . 94 144 1 1  1 1 .8 5  

1 .4 8  C A  34 0 1  . 5 8  4 0 8 2  . 2 8  74C85 1 .94 144 1 2  1 2 . 8 5  

1 .4 8  CA 3 6 0 0  3 .4 0 4 0 8 5  . 8 9  � 4 C8 6.  ·. 3 8  144 1 9  4 . 8 5  

Circle 1 54 on inquiry card. 



APPLE* II USERS 
DISK DRIVE! 

I nc l u des met a l  cab i net  
Color m a t ches A p p l e  
35 Tracks/s i n g l e  s i d e  
I n c l udes c a b l e  
U s e  w i t h  A p p l e  I I  C o n t r o l l e r  265.00 

W ITH CONTROLLER CARD - 359.95 
U PG RADE 

L I N E A R  4116 - 200ns 
B/10.00 51/.i'Diskettes L M 3 0 1  

L M 3 0 8  
L M 3 0 9 K  
L M 3 l l  
L M 3 1 7 T  
L M 3 1 7 K 
L M 3 1 8  
L M 3 2 3 K  
L M 3 2 4  
LM 3 3 7 K  
L M 3 3 9  
L M 3 7 7  
L M 3 8 0  
L M 3 8 6  
L M 5 5 5  
L M 5 5 6  
L M 5 6 5  
L M 5 6 6  
L M 5 6 7  
L M 7 2 3  
L M 7 3 3  

. 3 2  L M / . 1 \ 
.7 5 L M / ·1 I 

1 . 2 5  L M / ,1 8  

. 2 g  

. 7 5  

. 4 9  

2 . 5  M H Z  Z 8 0 A · D M A  
Z80·CPU 3 . 7 5  ZBO Z 8 0 A · D A R T  
Z80·PIO 4.90 Z 8 0 A· 5 1 0/0 
Z80·CTC 1 4 . 9 0  Z 8 0 A·5 1 0/1 
Z 8 0 - D M A  1 3 . 9 5  Z 8 0 A·5 1 0/2 
Z 8 0 · D A R T  1 6 . 9 5  Z 8 0 A· 5 1 0/9 
Z 8 0 ·5 1 0/0 1 6 . 9 5  

SERIES 
6 . 0  M H Z  

Z80-5 1 0/ 1  1 6 . 95 Z 8 0 B · C P U  
Z80-51 0/2 1 5 . 9 5  Z 8 0 B· P I O  
Z80·5 1 0/ 9 1 6 . 9 5  

NASHUA 
2 1 .9 5  s s  s o . 

NAS H UA 
1 5 .9 5 
20 . 9 5  
2 1 . 9 5  S S  D O .  
2 1 . 9 5  
1 8 . 9 5  NASHUA 

1 4 . 9 5  
O S  D O .  

1 2 . 9 5  

. 1 8 .95 

. 2 0. 9 5  

. 2 7. 9 5  

.64 L M I J \ 0  
1 .6 5  � � t ��g  1 .7 0  
1 .49 M C J 3 � 8  

3 . 7 5  L M J ,l l ·l 
. 5 9  L M \ 4 � 8  

3 . 90 L M 1 4 8 8  

. 7 g  L M \ 4 8 9  

2 . 2 5  L M 1 6 0 0  
1 .2 5  L M  1 8 8 9  
1 .0 0  L M 3 900  

.38 L M 3 9 0 9  

.6 5 L M 3 9 1 4  

. 9 5  L M 3 9 1 5  

2.45 
1 .6 9  
1 .2 5  
1 .6 9  
1 . 4 9  

.55 

. 9 5  

. 9 5  
2 .4 5  
2 .4 5  

. 5 9  

. 9 5  
3 . 7 0  

Z 8 0 B · CT C 
4 . 0  M H Z  

Z I LOG 
Z 8 0 A· C PU 4 . 90  

Z6 1 3 2  Z80A·PI O  4.90 

1 2 . 9 5  

3 2 . 9 5  

Five yea r warra n t y  on 
NAS H UA D I S K E T T E S  

1 .4 5  L M 3 9 1 6  
. 9 9  7 5 4 5 1 
.49 7 5 4 5 ?  

3 .70 
3 . 70 

. 3 5  

. 3 5  

. 3 5  
Z80A·CTC 6 . 9 0  Z 8 6 7 1  3 8 . 9 5  

ORDER TOLL  FREE 
CLOCK 

CI RCU ITS 

MM 5 3 1 4  4.90  
M M  5369 3 . 90  
M M  5 3 7 5  4.90  
M M  5 8 1 6 7  8 . 90 
MM 5 8 1 74 1 0 . 9 5  

M5M 5 8 3 2  6 . 9 0  

(800) 538-8800 (800) 848- 8008 
(CAL I FORNIA RESIDENTS) 

ALL M E RCHAN D ISE IS 1 00% G UARANTEED 

9000 SE R I ES 
3 3 1 6  . 9 5  
3334 2 . 3 9  
l 3 6 8  3 .6 9  
340 1  8 . 9 5  
3 6 01 .6 9 
l602 1 .3 9  
36502 1 . 7 9  

1 1  c 9 0  
3 2 4 2  
M C  3 4 7 0  

M I SC. 

M C  3 4 8 0  
U LN 2 0 0 3  
CA 3 1 46 
2 5 1 3·00 1 u p  
2 5 1 3-0 0 2  l o w  

1 2 . 9 5  
6 . 9 5  
7 . 9 5  
8 . 9 5  
5 . 9 5  
1 .7 5  
9.6 9 
9 .6 9  

VO LTAGE R E G U L ATORS 
7 8 0 5 T  
7 8 0 8 T  
7 8 1 2T 
7 8 1 5 T  
7824T 

.75 7 9 0 8 T  
. 7 5  7 9 1 2 T 
. 7 5  7 9 1 5 T  
. 7 5  7 924T 
.85 

7 9 0 5 K  
7 9 1 2 K  
7 9 1 5 K  
7 9 2 4 K  

. 8 5  

. 8 5  

. 8 5  

. 9 5  

1 .3 9  
1 .3 9  
1 . 3 9  
1 .3 9  

7805K  
7 8 1 2 K  
7 8 1 5 K  
7 8 24 K  

7 9 0 5 T  

1 . 2 9  
1 .2 9  
1 .2 9  
1 .2 9  

: 8 5  
T = T0-2 2 0  

K = T0-3 

. CON N ECTORS 

R5232 M a l e  
R5232 F e m a l e  
R5232 F e m a l e  R ig h t  A n g l e  
R5232 H o o d  
3 0 p i n  Edge 
44 pin Edge 
50 pin Edge 
86 pin Edge 
100 pin 5T 
100 pfn W/W 

Circle 154 on Inquiry card. 

2 . 9 9  
3 . 4 5  
4 . 9 0  
1 . 1 9  
2 . 4 5  
2 . 4 8  
2 . 4 8  
2.6 8 
3 . 8 5  
3 . 8 5  
4.90 

CRYSTALS 

3 2 . 7 6 8  K H Z  1 . 90 5 . 1 8 5 3 . 9 0  
1 0  M H Z  4 . 5 0  5 . 7 1 4 3 3 .90 
1 .8 4 3 2  4 . 5 0  6 . 5 5 3 6  3 . 9 0  
2 .0 3 .90 8 .0 3 .0 0  
2 . 0 9 7 1 5 2 3 . 9 0  1 0 . 0  3 .0 0  
2 . 4 5 7 6  3 . 9 0  1 4 .3 1 8 1 8  3 . 9 0  
3 . 2 7 6 8  3 . 9 0  1 8 .0 3 . 0 0  
3 . 5 7 9 5 4 5  3 . 0 0  1 8 .432 3 .0 0  
4.0 3 .0 0  2 0 . 0  3 .0 0  
5 .0 3 .0 0  2 2 . 1 1 84 3 .0 0  
5 . 0 6 8 8  3 .90 32.0 3 . 90 

8000 
8 0 3 5  6 . 9 5  8 2 3 9  4 .  75 
8 0 3 9  7 . 5 9 8 243 4. 75 
8 0 8 0 A  3 . 90 8 2 5 0  1 4 . 9 0  
8 0 8 5 A  7 . 9 5  8 2 5 1  4 . 5 0  
8 0 8 8  3 4 . 9 5  8 2 5 3  8 .  75 
8 1 5 5  7 . 7 5  8 2 5 3 · 5  9 . 7 5  
8 1 5 6  8 . 7 5  8 2 5 5  4 . 5 0  
8 1 8 5  2 9 . 0 0  8 2 5 5 ·5 5 . 2 0  
8 7 4 1  3 9 . 0 0  8 2 5 7  8 . 5 0  
8 7 4 8  1 4. 9 5  8 2 5 9  6 . 8 5  
8 7 5 5  2 9 . 9 5  8 2 7 2  3 9 . 0 0  
8 2 0 2  2 7 . 9 5  8 2 7 5  2 9 . 0 0  
8 2 0 5  3 . 4 5  8 2 7 9  9 . 2 5  
8 2 1 2  1 . 8 0  8 2 7 9 - 5  9 . 9 5  
8 2 1 4  3.  7 5  8 2 8 2  6 . 5 0  
82 1 6  l .  7 5  8 2 8 3  6 . 5 0  
8 2 2 4  2 . 4 5 8 2 8 4  5 . 5 0  
8 2 2 6  1 . 8 0  8 2 8 6  6 . 5 0  
8 2 2 8  4 . 5 0  8 2 8 7  6 . 5 0  
8 2 3 7 · 1 9. 0 0  8 2 8 8  25 .00 
8 2 3 8  4 . 7 5 . 8 2 8 9  4 9 . 0 0  

. 9 5  7 5 4 5 3  

Disc 
Controllers 

1 7 7 1  
1 7 9 1  
1 7 9 3  
1 7 9 5  
1 7 9 7  
1 6 9 1  
U P D  7 6 5  

1 6 .0 0  
2 7 . 9 5  
2 9 . 9 5  
4 9 . 9 5  
4 9 . 9 5  
1 7 . 9 5  
3 4 . 9 5  

IC Sockets 
8 P I N  

14 P I N  
1 6  P I N  
1 8  P I N  
2 0  P I N  
2 2  P I N  
2 4  P I N  
2 8  P I N  
4 0  P I N  

5T 

. 1 0  

. 1 2  

. 1 5 

. 2 0  

. 2 5  

. 2 5  

. 2 5  

. 3 5  

. 4 0  

W/W 

. 4 9  

. 5 0  

. 5 7  

. 8 5  

. 9 9  
1 .3 0  
1 .4 0  
1 .5 0  
1 . 8 0  

5 T  = 5ol dert a i l  
W/W = Wirewrap 

6800 
1 M H Z 

6 8 0 0  
6 8 0 2  
6 8 0 8  
6 8 0 9  
6 8 0 9  E 
6 8 1 0  
6 8 2 0  
6 8 2 1  
6 8 2 8  
6 840 
6 8 4 3  
6 844 
6 8 4 5  
6 8 4  7 
6 8 5 0  
6 8 5 2  
6 8 6 0  
6 86 2  
6 8 7 5  
6 8 8 0  
6 8 8 3 

2 M H Z 

4 . 7 5  
8 . 6 5  
8 . 4 5  

1 1 . 9 5  
1 7 . 9 5  

2 . 9 0 
3 . 5 0  
3 . 5 0  

1 4 .9 0 
7 . 9 5  

3 2. 9 5  
3 2 .95 
1 6 . 9 0  
1 1 .9 5  

3 . 2 0  
3 . 5 0  

1 0 .9 0 
1 1 .9 0 

6 . 9 0  
1 . 8 0  

2 2 . 9 5  

6 8 BOO 1 0 .00 
6 8 B0 2  2 1 . 9 5  
6 8 8 0 9  2 8 .9 5  
68B09 E 2 9 .90 
6 8 B 1 0  7 . 90 
6 8 B 2 1  1 2 .00 
6 8 84 5  34.00 
6 8 B50 1 2 .00 

8 M HZ 

6 80 00 9 5 . 9 5  

Power Supplies 
M O U NT E D  ON PC BO A R D  

M A N U FA C T U R E D  B Y  C O N V E R  
+5 V O LT 4 A M P  

± 1 2  V O LT 1 A M P  

34.95 



SBC-880 S-1 00 IEEE STAND ALONE SINGLE BOARD COMPUTER 
U SES Z-80A (2 or 4M Hz) 

FEATURES: RS232 Serial i/O Port e Parallel Ports for CentroniCS 

or Gen Purpose Printer • Three 1 6  bit Programmable Timers. one 

used for baud rate • EPROM Circu1try for 2708. 2 7 1 6. or 6 1 1 6  (2K 

RAM) • 1 K On Board RAM Circuttry locatable on 1 K boundries 

• Power On EPROM Jump Ctrcuitry • Phantom EPROM C.rcutlry 

Kit 

$240 
A & T  

$265 

FDC-1 S-1 00 I EEE 696 

FLOPPY DISC 
CONTROLLER 

U SES WD 1 795-02 

FEATURES: State of the art dtgital separator • Dnves can be any ANSI 5Y4 or 8 dnve 

• Onve Stze, Step Rates. Formats can be mterm1xed wtthout changrng software • Runs 

SO, DO, SS and OS Formats • Otgltal Prewrite Compensatton. 

Assembled and Tested . . . . . . . . . .  $295.00 kit . . . . . . . . . . $265.00 

S-100 IEEE 

REAL TIME 
CLOCK CALENDAR 

GIVE YOUR COM PUTER THE 
Hour- M in. -Sec.- Day- Month- Year 

FEATURES: Date provtded as Day, Month, Year wtth Leap Year regtster btt • Ttme pro· 
vtded as 1 2  or 24 hour program selectable format, hours, minutes and seconds • T1me 
and Date settable by program control • Plus or M1nus 30 second ume adjustment • 4 
T1me lnterupts available - 1  hour, 1 minute. 1 second and 1 040Hz (approx. 1 millisecond) 
• Crystal Controlled t 1me reference • On board Rechargable Data Sentry Battery 

Assembled and Tested . . . . . . . . . . $1 35.00 Kit . . . . . . . . . .  $1 1 5.00 

APPLE II COMPATIBLE ASCII 

FULL 
KEYBOARD 

FEATU RES: N-Key Rollover Function • Sh1h lock, Underscore and j 1 /  • H1gh Flex1b1l11y 

for Modification or Expans1on • Plug-In Compatible w1th Apple I I  • Compact s1ze. mounts 

in Apple I I  Case • Full Typewnter Keyboard With TTL level ASCII outputs • On-Off 

Indications • Low Power Consumption 

$99 00 Assembled and Tested . . . . . . . . . . . . . . . . . . . . . . . . . • 

S- 1 00 I E E E  696 CAR D  CAG ES AN D MOTH E R  BOARDS 
*Ground Sheilding Network prevents cross talk 
* LED Power Indicator 
* Easy Access to Power and Reset Lines 
*Available in 6, 8, and 1 2  slot cages 

S U NTRO N I CS P ROTOTYPE BOARDS 
APPLE Prototype Board. Double s1ded glass w11h gold 
p l a t e d  A p p l e  and G e n e ra l  Purpose term 1 11 a l s .  C o n 
t a m s  m a t n x  of 1 7 x 63 solder  p l a t e d  d o n u t s  on . 1 5  x . 1 " 
spacmg. Great for 1 4, 1 6. 24 pm IC s. 

S U N - 722 . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 3 .75 

S - 1  00 Prototype Board. Double s 1 d e d  g l a s s  w 1 1 h  
g o l d  p l a t e d ,  n u m b e red S - 1 00 t e r m m a l s .  M a t r t x  o f  
2 5  x 78 solder p lated donuts o n  . 1 5  x . 1  spacmg. 
Locat1ons for headers a n d  regulators.  Great for 1 4, 1 6, 
24 ptn IC s .  

SU N - 7 2 1  . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 7.85 

General Purpose Experimental Prototype Boards 
(Solder Plated w/Double Sided Terminals on . 1 56" Centers) 

1 5/30 pm, 3 Ya x 4Y2 board w/. 1 x.2 hole spac1ng and 
power stnp run every 1 .2  . Allows 6x 7 8pm IC s or 2x3 
24ptn IC s 
S U N  IC-S . . . . . . . . . . . . . . . . . . . . . . .  $1 .65 

22/44 p1r1, 4Y2 x 6Ya board w/. 1 t10te spactng. Con1a1ns 4 
rows of 6 7 p•ns with power stnps between rows. Patlern 
of 4 columns of 6 7  pi nS. rakes al l  SIZes of IC S. 

S U N  U-75 . $3.25 

22/44 p1n, 4Ya x 7 board w/. 1 x . 2  11o1e spac•ny and 
power stnps every 1 .2 Allows 1 Ox 10 8p111 IC s o r  3x 7 

24plll IC s. 
S U N  IC- L . $3.95 

Dealer Inquires I nvited 

EPROM'S, RAM's, CPU, and MISC 
1 -7 S up 50 up 1-7 S up 50 up 

27 1 6  3.95 3.95 3.95 61 1 6P-3 ( 1 50nS) 6 . 1  0 5.  75 CALL 

2732 4 . 7 5  4.40 CALL 21 1 4L-2 (200nS) 1 .62 CALL 

2532 7 .65 5.95 CALL 41 64 (200nS) 6.25 6.25 6.25 

2764 1 0.00 1 0.00 1 0.00 Z-80A C P U  5.29 5.29 5.29 

16K RAM ion Kit For TRS-80 Model Ill $ 1 1 .00/8 

Bare Board 

Kit 

6 Slot 8 Slot 1 2  Slot 

Assembled & Tested 

$20.00 
40.00 
55.00 
80.00 

$25.00 
55.00 
80.00 

1 1 5.00 

$35.00 
80.00 

1 1 5.00 
1 55.00 A & T and in Card Cage 

·---=......_ _,.--

9" 1 8Mhz BANDWIDTH 
Black and White . . . . . . $1 1 7.00 
G re e n  . . . . . . . . . . . . . . . . 1 21 .00 
Orange . . . 1 25.00 

1 SAMWOO 

MONITORS 
Features: Composite V1deo I n p u t/ 

Output • Switchable I nput Im pedance 

75 or  1 OK ohm • 750 L1ne R es o l u 

t i o n  a t  Center and 500 L 1 n e s  at Corners 

• D 1 m e ns1ons are 1 2 . 1 3  x 1 1 .34 x 

1 1 . 6 5  for the 1 2  model  a n d  8.66 x-

8 . 54 x 9 .05 for t h e  9 model  

1 2" 1 2MHz BANDWIDTH 
Black and Wh1te . . . . $1 27.00 
Green . . . . . .  1 30.00 
Orange . . . . . . . .  1 34.00 

Add $ 7 .50 S t1 1 p p 1 n g  dnd H andnng for  tn1s I t e m  

Dealer I nqu ires I nvited 

SUNTRON/CS CO., INC. 
12621 Crenshaw Blvd . .  Hawthorne. CA 90250 

:3.0Uam 111  6:00pm 
I O.OOam 1 1 1  5 OOpm 

O U TS I D E  CA L I F O R N I A  TOLL F R E E  

1-800-421-5775 
M a n  Order- M11 1 1111um Orrler .5 1 0  Senct M4)ney Order 01 CnecK to. P.O. BOX 1 95 7-
Dept. 8. HAWfHOR NE, CA 90250. VtSA or Mastercard 1P1ease mc1ude exp•rat,nn 
date 1 . Adrt .£2.00 pos td�]e and ndnd1 1 119 10 order. CA restdents add 6 )6 Si:lles tax 

App,e •s  a reg1s 1 e red trademarK oi Appte Cornputer 1 nc . 

Circle 406 on i nqu iry card. 



Fully Warranteed 
For 90 Days! 

S U N  KD-81 

If you r  tire d  of not knowing if you r d ata got entered or t i red of po k i n g  
data in  with o n e  o r  two fi n g e rs, then it's t ime t o  u pgrade y o u r  ZX- 8 1  
to a fu l l  s ize, professi o n a l ,  keyboard .  T h e  S U N  KD-81 KEYBOA R D  
offers just that . . .  a l l  t h e  ease a n d  comfort of i n putt ing your programs 
and text o n  a fast and efficient professiona l  sized keyboard!  

KD-81 Features: 

e Full Size Keyboard with 41 Keys • Easy Assembly 
• Full Size Space Bar 

• Allows Touch Typing 

• Keyboard Case Holds Both 
Keyboard and Computer 

• High I mpact Plastic Case with 
Vaporized Metal Shielding 

16K ��ule 
with "PIGGYBACK" Connector 

for those EXTRA AD D-ONS 

All  these features s4g95 
And sti l l  only . . . . . . .  . 
3 2 K  and 64K ava i lable . . . . . . . . . .  CALL 

• Two Color I mprinted Key Tops 
for Easy Reading 

• Key Tops have Commands and 
Graphics Spelled Out for Easy 
Programming 

• Measures 1 0%" x 7114" x 21fs" 

• Stee l  Case i nstead of p l astic 
reduces RFI  

• RAM Modu le has l i p  for mount ing 

o n  ZX-8 1 or our  K D-81  keyboa rd 
t h at e l i m i n ates no ise and crash 

probl ems due to the "wobbles" 

• Bu i lt- i n  output connector for 

pi ggybac k mounting 

addit ional  periph e ra ls  

• Equ iva l ent to ZX- 8 1  
or  TS- 1 000 1 6 K 
RAM i n  performance 

EASY TO 
I N STALL 
• N o  Soldering 
• No Modifications 

Check out these 
s imp le  
i nsta l 
l at ion 

1 .  Remove 4 screws secunng ZX-81 case 

and remove 2 screws holding ZX- 8 1  PCB. 

2. Unplug the 2 nboon cables from the 
ZX- 8 1  keyboard. 

3.  Plug the 2 nbbon cables 1nto the con
nectors on the KD-81 keyboard. 

4. Attach the ZX-8 1 PCB to the KD-B 1 

case wllh 2 screws, close case and  msta11  
rem a 1 0 1119 4 screws mto me oonom o f  rne 
KD-81  Keyooard case . .  

And enjoy the comfort and 
ease of inputting your data 
on a full size keyboard! 

CALI FO R N IA O U TS I D E  CALI F O R N I A TOLL F R E E  .:tr?:� SUNTRON/CS CQ, INC. - 213-644-1149 1-800-421-5775 
I 
I �  

� 
12621 Crenshaw Blvd .. H awthorne, CA 90250 

STORE H O U RS: M O N . - F R I .  9:00am to 6:30pm 
SAT U R DAY I O:OOam to 5:00pm 

Circle 406 on Inquiry card. 

( for Tech Info and C a l if. orders) ) Order Desk Only) 

Mail Order- M i n 1 mum Order· $ 1 0. Send Chi-!Ck or Money Order to: P.O. BOX 1 957-

Dept. B. HAWTH O R N E. CA 90250. VISA or Mastercard (please include expiration datel. 
Add $4.00 postage and handl1ng tn order. CA residP.nts add 6% sales tax. 



1 6 K A p p l e™ Ra m ca rd 
LIST 1 95 

ACP 

ssg95 

• Full 1 year warranty 

• Top quality - gold fingers 
• Expand Apple I I 48K to 64K 

• Compatible with Z-80 Softcard" 
• Allows system to run with CP/M", PASCAL, 

DOS 3.3, COBAL, Visicalc, etc. 
• Supplied with extra 1 6K RAM & has (2) LED's 

32K STATIC RAM 
2 or4 MHz 
Expandable 

Uses 
2114L's 

16K 4 MHZ Kit $1 59.95 
16K 4 MHZ A&T $129.95� 32K 4 MHZ Kit 

• 32K 4 MHz A&T • 339.00 
BARE BOARD 39.95 
Bare Bdw/all parts less mem. 99.95 

REPEAT OF SELL-OUT 
58 Key Unencoded Keyboard -$1995 ... 

This is a new 58 key terminal Keyboard 
manufactured by a major manufacturer. 
It is uncoded with 5PST keys unat-
tached to any PC board. Solid molded 
plastic 1 1 " x 4" base. 

Unencoded 
Key Pad 

15 key Keypad with H a keys and tab, 
return,(-), {;) and (.}. 

··�'9" ... 

UV "EPROM" 
ERASER � MOOo' 

DE-4 
$89.95 

Holds 4 EPROM's 
at a lime. 

Model S-52T $325.00 

1 6K Memory 
Expansion Kits 

for Apple/'rRS-80 
8 pcs 41 16 1 6K 
200/250nS $1 2 95 Specify computer • 

CALL FOR VOLUME PRICING 

for 
COLOR 

& 
8/W 

$6.95 

I NTEL 4K STATIC RAMS 

� Super Fast! 
Super 

Low Powerl 

Part No. 2 1 47 . .  . $1 .95 ea. 

STEPPER MOTOR 

COEX RS232 
Line Tester 

(7) LED Indicators 

I 
only $2495 

Other Styles Also Available 

INTEL CODEC IC 
P/N 29 1 0A-
For Digital 

Voice $995 II. 
For Filler P/N 2912A ... $4,95 ea. lJ SURGE 

SUPPRESSOR 
"Surgeonics" 
Power Sentry 
15 Amps 250 Volts 

transient suppression 

�;: Prtce *3995 
CON N ECTORS . ---·-;._,; ·--.. .. 
0825P (AS232) $3.25 
DB25S Female 3.75 
Hood 1.25 
Set with Hood, Sale 7.50 
22/44 S/T, KIM 2.95 
43/86 SIT, MOT 6.50 
50/100 S-100 Connector W/W 4.95 
50/100 S-100 Connector SIT 3.95 

PARALLEL ALPHA NUMERIC 
PR INTER 

19 Column Printer prints 16 nwnerical columns plus 3 
columns which have math, alpha and other notations. 
Each wheel has 12 positions with position 12 blank. 

Position 1 1 on numerical columns have decimal point or#. Utilizes 2. 75" 
wide adding machine tape and a dual color ink ribbon Input data parallel 
withfourbit BCDcomparatorclrcuit(schematic provided). Print rate, 3 1ines 
per second. Operating voltage 22·28VDC with typical cycle time of 

340mS. Size 6Y2''W x 3Vs"H x 5%"Dp. New. $9.95 ea. 3/$27 

78H05K $5.95 LM1414N $1 .90 
78M06 1 .49 L.M1 458CN/N .49 
78M.G. 1 .49 MC1488N .99 
LM108AH 2.95 MC1 489N .99 
LM300H .99 l.Ml496N .89 
LM301CN .35 LM1556N 1 .50 
LM304H 1 .98 LM1820N .95 
LM305H 1 .89 LM18SON .95 
LM306H 3.25 LM1 689N 3.10 
LM307CN .29 LM21 1 1 N  1.75 
LM308CN .98 LM2900N .99 
LM309K 1 .49 LM2901N 2.50 
LM310CN 1 .25 LM2917N 2.95 
LM3 1 1 D/CN .89 CA3013T 2.19 
LM312H 1.75 CA3018T 1 .99 
LM317T 1 .70 CA3021T 3.49 
LM318CN 1.49 CA3023T 2.99 
LM319N/H 1 .25 CA3035T 2.75 
LM320K-xx· 1.35 CA3039T 1 .29 

6 1 1 6/20 1 6 $7.95 2147 $5.99 5290 $1.99 LM320T-xx· 1 .39 CA3046N 1.29 
8264·64K 5.95 4 1 1  5.99 5298 1 .49 LM320H·XX" 1.25 LM3053N 1.49 
4 1 1 6·2 1 .99 414 4.69 6508 4.50 LM323K 4.95 CA3059N 3.19 
4 1 1 6·2 8/12.95 1 1 01 .99 6518 6.79 LM324N .95 CA3060N 3.19 
2101 3.99 1 1 03 .99 6561 3.79 LM337K 5.95 CA3062N 4.95 
2102 .79 4027 4.69 6604 3.99 LM338K 6.95 LM3065N 1 .49 
21 L02·2 1 .49 4044 3.99 6605 7.99 LM339N .95 CA3080T 1.29 
21 L02·4 1 .29 4050 4.69 9130 8.99 LM340K·XX• 1.75 CA3081N 1 .69 
21 1 1  3.49 4060 4.69 9140 8.99 LM34or-xx· 1.25 CA3082N 1.69 
2 1 1 2  3.49 4096 3.99 93415 6.99 LM340H·XX" 1 .25 CA3083N 1.55 
2 1 1 4  1 .99 4 1 1 5  1 .49 93425 6.99 LM344H 1 .95 CA3086N .80 
2 1 1 4L·2 3.25 4200 7.95 LM348N 1.20 CA3089N 2.99 
2 1 1 4L·4 2.29 4402 1 .99 LM350K 5.60 CA3096N 3.49 
2125 6.99 5280 4.60 LM358CN .98 CA3097N 1 .99 

fi11ijij•1al LM360N 1 .49 CA3130T 1 .30 
LM372N 1 .95 CA3140T 1 . 1 9  
LM376N 3.75 CA3146N 2.49 

8155 $9.95 8259 $8.95 66047 $2:.!.95 LM377N 2.75 CA3160T 1 . 1 9  
8 1 5 6  9.95 8275 19.95 68488 19.95 LM380CN/N 1.25 CA3190N 1 .95 
8202 29.95 8279 9.50 46505 22.95 LM381N 1.79 CA3410N .59 
8205 2.69 6810 4.75 6520 6.95 LM383T 1 .95 MC3423N 1.49 
8212 2.75 6820 6.50 6522 9.95 LM386N 1.25 MC3460N 3.95 
8214 4.95 6821 6.50 6530-X 24.95 LM387N 1 .40 5G3524N 3.95 
8216 2.75 6828 10.50 6532 17.95 LM390N 1 .95 CA3600N 3.39 
8224 2.95 6834 16.95 6551 19.95 NE531VfT 3.75 LM3900N .59 
8226 2.95 6845 22.95 ZBO-PIO 6.50 NE555V .39 LM3905N 1 .1 9  
8228 3.95 6847 27.95 ZBOA·PIO 9.50 NE556N .98 LM3909N .98 
8243 9.50 6850 5.25 ZBO-CTC 6.50 NE561T 19.95 LM3914N 3.75 
8250 14.95 6852 5.25 ZBOA-CTC 9.50 NE565N!H 1.25 LM3915N 3.95 
8251 8.50 6860 10.95 ZBO-DMA 19.95 NE566HN 1.75 LM3916N 3.75 
8253 1 1 .95 6862 10.95 ZBOA-DMA 27.95 NE567V/H 1 .50 RC4131N 2.95 
8255 4.50 6875 5.95 ZBO-SIO 24.95 NE592N 2.75 AC4136N 1 . 1 0  
8257 9.50 6880 2.49 ZBOA·SIO 29.95 LM702H 1 .99 AC41 51N 3.70 

����·ti�ii·I��J LM709N/H .29 RC4194TK 4.95 
LM710N/H .75 RC4195TK 5.40 
LM7 1 1 N/H .39 ULN2001 1.25 

2764 (8Kx8) TS S69.95 2708 (450nS) $5.75 LM715N 1.95 ULN2003 1 .50 
LM723N/H .65 SN75450N .59 2732 (4Kx8) TS 12.95 2708 (650nS) 5.25 
LM733N/H .98 5N75451 N .35 2716/2516: 5V 1702A 5.75 

(2Kx8) TS 7.95 MM5203AO 14.50 LM739N 1 . 1 5  SN75452N .49 
TMS2716, SV, 12V 17.95 MM52040 9.95 LM741CN/H .33 SN75453N .49 
2758. SV, (450nS) 3.50 LM741CN·14 .19 SN75454N .49 

LM747N/H .75 5N7549 1 N  .89 1;1a1��;1 LM748N/H .39 SN75492N .89 
LM760CN 2.95 SN75493N .89 

2513·001(5"'1 Upper $9.50 DAC08 $9.95 
LM1310N 1 .90 SN75494N .89 
MC1 330 1.95 TL494CN 4.20 

25t3-005(5"'1L�Mer 10.95 DACIOO 9.95 
MC1 350 1 .95 TL496CP 1 .65 

2513-AOM3 (5"'1LDWef 14.95 8038 FunctionGeneratOI' 4.50 
MC1358 1.75 

MCM667tOASCIIShiltec112.95 MC4024VCO 2.95 0�1·:·1 MCM66740 MatllSymbot t3.95 LM566VCO 1.95 

MCM66750AtphaConuot 13.45 XR2206 FunctklnGelll!t3tor5.25 
177Hli 8"& Minilloppy 24.95 TRI602B(5V.1 2\'1 3.95 

74500 $ .39 74S124 3.69 74S244 $2.99 
1781 0ualfloppy 29.95 AY5101J (SV. 12\'1 4.95 

74502 .43 745133 .54 745251 1 .35 
1791-0I Ouai Ftoppy 36.95 AY51014A/1612 (5-14"'1 6.95 

74503 .45 74S134 .66 74S253 1 .35 
1791-02 Dua1 Ftoppy 44.95 AY5101 S.V1B63 (5V) 6.95 

74504 .52 74S135 1 .1 5  74S257 1 .29 
1793DD.DS Ftoppy 44.95 1M6402 7.95 

74505 .52 745136 1 .69 745258 1 .29 
1797DD,DS F!oppy 5-4.95 IM6403 8.95 

74508 .49 745138 1.29 745260 .75 
1691 Oat� Seoaratot 18.95 2350USRT 9.95 

74509 .49 74S139 1.29 74S280 2.79 
21•3CiockGeneratOI' 18.95 1671B Astros 24.95 

74510 .42 745140 .73 745287 2.99 
8700 8 bi1Bfn,yy 13.50 MCI4•11 1 1.95 

74S1 1 .42 745151 1.29 74S288 2.55 
8701 10 bi1Birwy 22.00 4702 14.95 

74S15 .42 74S153 1.29 745373 3.10 
870J 8 bitTS 13.50 W01941 9.95 

74520 .42 745157 1.29 74$374 3.10 
9400Voll ta FreqCOI'w. 7.25 COMS016 16.95 

74$22 .42 745158 1.29 745387 2.75 
8750 3VJ Digii8CD 13.95 INS8250 15.95 

74530 .42 745160 2.79 745471 7.95 
140BL6 6bl1 3.95 AYS-2376 13.75 
140BLB8 blt 5.95 AY5·3600 13.75 

74532 .49 745174 1 .49 74$472 7.95 
74538 1 . 1 9  74S175 1 .49 74$473 7.95 

DACOI D ta A  5.95 Mt.t5740AAC 9.95 
74540 .49 745188 2.69 745474 9.95 ••terl!3iit1 74551 .42 745194 1.89 745475 9.95 
74584 48 745195 1 .89 745570 5.75 
74S65 .48 74S196 1 .69 74S571 5.75 • LOW PROFILE 
74874 .69 745240 2.75 74S572 8.95 
74586 .72 745241 2.75 745573 8.95 

SOCKETS (TIN] 7451 1 2  .72 745242 2.99 74S940 2.90 
74S 1 1 3  .72 745243 2.99 74S941 2.90 
74S 1 1 4  .72 

1·24 25·49 50-100 

8 pin LP . 1 6  . 1 5  . 1 4  
1 4  pln LP .20 . 1 9  .18 DIP � 16 pin LP .22 .21 .20 
18 pln LP .29 .28 .27 SWITCHES 
20 pin LP .34 .32 .30 
22 pin LP .29 .27 .24 
24 pin LP .38 .37 .36 2 Position s .99 7 Position $1.39 
28 pin LP .45 .44 .43 4 Position 1.19 8 Posilion 1 .49 
40 pin LP .60 .59 .58 5 Position 1.29 9 Position 1 .65 

' 6 Position 1 .35 10 Position 1.69 

3L WIREWRAP 
SOCKETS (GOLD) M U FF I N® FAN 

· The dependable, low 
1·24 25·49 50-100 cost, largest selling fan 

B pl n WW .55 .54 .49 for commercial cooling 
10 pin WW (Tin) .65 .63 .58 applications. 
14 pin WW .75 .73 .67 

• 1 05cfm free air delivery 16 pin WW .60 .77 .70 
18 pin WW .95 .90 .81 • 4.68" sq. x 1.50'' deep. 

20pin WW 1.15 1 .08 .99 Weight - 17 oz. 
22 pin WW 1 .45 1 .35 1 .23 SPECIAL PURCHASE 24 pinWW 1 .35 1 .26 1 . 1 4  
28 plnWW 1.60 1.53 1 .38 �"-"*' $9.50 ... 40pinWW 2.20 2.09 1 .89 

SUPER IC CLOSEOUT SPECIALS 
14411 $7.95 6571 A  $6.95 BOBOA CPU $2.95 5027 CRT $9.95 
74LS668 3/1.99 SJG 2652 3.95 2102 RAM .75 2901 3.95 
74LS377 2/1.99 8253 6.95 4060 RAM 1 .40 6039 3.95 
74LS24 1 2/1 .99 2758 EPROM 2.95 2732 6.95 MM5320 5.99 
8259 6.95 1802 8.95 UPD410 2.98 9131 RAM 1.99 
6561 RAM 2.95 ZBOA CPU 4.95 UPD41 1 2.98 EMM4402 1.99 
LM733CN 3/1.99 6522 6.95 2708 EPROM 8/29.95 10415 4.95 
LM323K 3.95 6502 CPU 5.95 2 1 1 4  8/14.50 8700 NO 2/16.95 

m3 
7400 s . 1 9  7475 $ -� 74161 $ .88 
7401 .22 7476 .34 74162 .89 
7402 .22 7479 4.60 74163 .87 
7403 .22 7480 .49 74164 .87 
7404 .22 7482 .95 74165 .87 
7405 .23 7483 .55 74166 1.20 
7406 .35 7485 .65 74167 1.95 
7407 .35 7486 .35 74170 1.69 
7408 .26 7489 1.75 74172 4.75 
7409 .23 7490 .39 74173 .79 
7410 .22 7491 .57 74174 .89 
7411 .29 7492 .45 74175 .85 
7412 .29 7493 .45 74176 .75 
7413 .39 7494 .69 74177 .75 
7414 .59 7495 .65 74179 1 .34 
7416 .29 7496 .69 74180 .75 
7417 .29 7497 2.90 74181 1 .75 
7420 .22 74100 2.90 74182 .75 
7421 .35 74107 .32 74184 2.25 
7422 .29 74109 .37 74185 2.25 
7423 .29 741 1 6  1 .95 74186 9.95 
7425 .29 74121 .29 74188 3.90 
7426 .29 74122 .39 74190 1 . 1 5  
7427 .25 74123 .59 74191 1 . 1 5  
7429 .45 74125 .39 74192 .85 
7430 .23 74126 .44 74193 .85 
7432 .29 74128 .59 74194 .85 
7437 .25 74132 .69 74195 .68 
7438 .29 74136 .75 74196 .85 
7439 .29 74139 .95 74197 .85 
7440 . 1 9  74141 .79 74198 1 .39 
7441 .79 74142 2.95 74199 1 .39 
7442 .57 74143 2.95 74221 1 . 1 9  
7443 .95 74144 2.95 74251 .95 
7444 .95 74145 .62 74273 1 .05 
7445 .79 74147 1.95 74276 1.89 
7446 .79 74148 1.20 74279 .75 
7447 .65 74150 1 .09 74283 1.40 
7448 .79 74151 .67 74284 3.90 
7450 .19 74152 .67 74285 3.90 
7451 . 1 9  74153 .67 74290 1 .25 
7453 .19 74154 1 .1 9  74298 .95 
7454 . 1 9  74155 .78 74365 .68 
7459 .25 74156 .78 74366 .68 
7460 .23 74157 .69 74367 .68 
7470 .29 74158 1 .65 74368 .68 
7472 .29 74159 2.49 74390 1 .45 
7473 .34 74160 .88 74393 1 .90 
7474 .34 74490 1.90 

RWN·' 
74LSOO$ .26 74L51 1 3 $  .43 74LS245S2.20 
74LS01 .28 74LS114 .43 74L5247 1.10 
74L$02 .28 74LS122 .55 74L5248 1.10 
74LSOO .28 74LS123 1.19 74LS249 1.19 
74LS04 .35 74LS124 1.35 74L5251 1 .40 
74LS05 .28 74l5125 .89 74LS253 1.40 
74LS08 .28 74L5126 .52 74LS257 .85 
74LS09 .35 74L5132 .79 74LS258 .98 
74LS10 .28 74LS136 .49 74LS259 2.95 
74L51 1 .39 74LS138 .85 74LS260 .65 
74LS1 2  .33 74L5139 .85 74LS261 2.49 
74L513 .47 74L5145 1.25 74LS266 .59 
74LS14 .95 74LS148 1.49 74LS273 1.75 
74LS15 .33 74LS151 .79 74LS275 4.40 
74LS20 .26 74LS1 53 .79 74LS279 .59 
74LS21 .33 74LS154 1.70 74LS283 .99 
74L522 .33 74LS155 1.19 74LS290 .99 
74L526 .33 74LS156 .99 74LS293 .99 
74LS27 .33 74LS157 .85 74LS295 1.10 
74L528 .33 74LS1 58  .75 74LS298 1.19 
74LS30 .26 74LS160 1.05 74LS324 1 .75 
74LS32 .33 74LS161 1.15 74LS347 1.95 
74LS33 .55 74LS162 1 .05 74LS34B 1.95 
74LS37 .45 74LS163 1 .05 74LS352 1 . 1 9  
74LS38 .39 74L5164 1 . 1 9  74LS353 1 . 1 9  
74LS40 .26 74LS165 .89 74LS363 1 .49 
74LS42 .79 74L5166 2.48 74LS365 .69 
74LS47 .79 74L5168 1 . 1 5  74LS366 .69 
74LS48 .95 74LS169 1 . 1 5  74LS367 .69 
74LS51 .26 74LS170 1.99 74LS368 .69 
74L554 .29 74L5173 .89 74LS373 1.89 
74LS55 .29 74L5174 .89 74LS374 1.89 
74LS73 .45 74LS175 .89 74LS375 .69 
74LS74 .42 74LS181 2.20 74LS377 1.95 
74LS75 .59 74LS190 1 . 1 5  74LS385 1 .95 
74L576 .45 74LS191 1.15 74LS386 .85 
74L578 .45 74LS192 .98 74LS390 1 .95 
74LS83A .79 74LS193 .98 74LS393 1.85 
74LS85 1 .1 9  74L5194 1.15 74LS395 1.70 
74LS86 .45 74LS195 .95 74LS399 2.35 
74L590 .57 74LS196 .89 74LS424 2.95 
74LS92 .75 74LS197 .89 74LS668 1.75 
74LS93 .75 74LS221 1 . 1 5  74LS670 2.29 
74LS95 .68 74LS240 1.69 81 LS95 1 .69 
74LS96 .98 74LS242 1.69 81 LS96 1.69 
74l5107 .45 74L5243 1.69 81LS97 1 .69 
74L5109 .45 74LS244 1 .49 81 LS98 1.69 
74L51 1 2  .43 VOLUME PRICING 

I�M·}J CAU 
TOU FREE 

4000 $ .35 4037 $1.95 4089 $2.95 
4001 .35 4040 1 .29 4093 .99 
4002 .35 4041 1.25 4094 2.95 4006 1.05 4042 .95 4098 2.29 
4007 .25 4043 .85 4099 2.25 4008 1 .39 4044 .85 14408 1 2.95 4009 .45 4046 1.75 1 4409 12.95 
4010 .45 4047 1.25 14410 1 2.95 
401 1 .35 4048 .99 14412 1 2.95 
4012 .25 4049 .45 14415 8.95 
4013 .45 4050 .69 14419 4.95 
4014 1 .39 4051 1 . 1 0  4501 .39 
4015 1 . 1 5  4052 1 . 1 0  4502 1.65 
4016 .59 4053 1 . 1 0  4503 .69 
4017 1 . 1 9  4055 3.95 4505 8.95 
4018 .89 4056 2.95 4506 .75 
4019 .45 4059 9.25 4507 .95 
4020 1.10 4060 1.39 4508 3.75 
4021 1 . 1 9  4066 .75 4510 1.19 
4022 1 . 1 5  4069 .35 451 1 1.19 
4023 .29 4070 .49 4512 1 .39 
4024 .75 4071 .35 4515 2.75 
4025 .25 4072 .35 4516 1 .45 
4027 .85 4073 .35 4518 1 .39 
4028 .85 4075 .35 4520 1 .25 
4029 1 .29 4076 1.29 4555 4.95 
4030 .45 4077 .35 4556 .99 
4031 3.25 4078 .35 4566 2.25 
4032 2.15 4081 .35 80C95 1.50 4034 3.25 4082 .35 80C97 1 .25 
4035 .95 4085 1 .95 

Circle 8 on Inquiry card. 



SI EMEN'S SALE 
You can now purchase Shugart ·compatible 

8" Disk Drives below your existing -:---..,...,_IVI:_
..,:tactory direct pricing! 

These Prices are 
the lowest ever published 

Also, with purchase at Disk Drives you can buy the 
Vista V-1 000 Dual Case with Power Supply and Cable 
for only $375.00 . . . . . . . . . . . . . . . • Regular Price $495.00 

OFFER LIMITED! 
FACTORY 

WARRANTY 90 DAYS! 

SHIPPED IMMEDIATELY 
FROM STOCK! 

'OEM QUANTITIES 

8-100 64K "CMOS" RAMCARD 

. ---
-�-
� � - ' 
--, . · ·' - ..... '""' 

- ' -

U nbelieveable 
Price! 

$29900 
Assembled and Tested 

D ACP has sold over 1 000 of these IE!.=E 
compatible, low-priced, high-reliabi lity 
64K Static RAM .C ards. 

D Single 5-Volt operation. 

AC?P $2ggoo 
Pnce 

IBM LOW COST 
MEMORY 

MEMORY PLUS AT LOW PRICESI 

Circle 8 on Inquiry card. 

COEX 

COEX 80-FT 
,/- - � -

only $29900 

ABM 
8SR·X10 Interface 
Color to Mono 1/0 Module 
Telephone Receptionist adapt 995 
PS3276/Bisyn Emulator 1 295 

AMDEK 
Oual3" Amdisk 

(2) Hitachi OS (2501<) 899 649 
AST Mega plus� Card 

P/N MG·064, 64K, Ser, Clk 595 449 
P/N MG-064SP, add'l Ser. Par 695 499 
P/N MG·256, 256K, Ser, Clk 995 69 5  
P/N MG·256SPadd'l Ser, Par 1095 749 

AST 1/0 Plus"' Card 
P/N 1/0.SP, Clk, (2) Ser, Par 265 1 99 

AST Combo Plus"' Card 
P/N MC256SPC 2561<. cl� P/S 995 695 

AST PC Disk++ .. Card 
P/N MD·064. 64K, Host, Par 655 495 

CACTUS TECHNOLOGY 
200 Baud Direct Modum 349 299 

COEX 
Extender Card 40 1 9  
Prototype Card 69 42 
37 Pin "D" Connector 1 9  8 
Snap-in Card Guides (5) 8 5 

CORONA Hard Disk System Call 
CORVUS Hard Disk System Call 
DAVONG 

5Mb Hard Disk 1 995 1 490 
1 2 Mb Hard Disk 2495 2295 

MAYNARD Disk Drive Card 
Floppy Card w/Parallel 295 249 
Floppy Card w/Serial 325 260 

ORCHID 
Hi· Res Graphics Adapter 495 429 

PERSYST Spectrum (64·256K) 
P/N SP64·CCP, 64K, S, S, P 499 
P/N SP64, 64K 375 
64K Upgrade Kit (9 chips) 130 50 

QUA DRAM Quadboard (64·256K) 
P/N 064, 64K w/4 functions 595 429 

TANDON ™ 1 00·1 (1 601<) 295 1 95 
TM 1 00·2 (320K) 395 2�9 

TG PRODUCTS 
Joystick 65 49 
Track Ball 65 52 

VISTA "Mu ltlcard"'" (exp. 64·25 6K) 
P/N V·064. 64K 295 1 9 9  
P / N  V·064PSC 2 5 6 K  w/PSC 495 335 
���

X
��r�g'!.���

K
chips) 50 

1295 999 
"PC MASTER"'" 7 I/O's 669 495 
"8" Disk _controller'' 

XEDEX 
Call 

Baby Blue CP/M 600 445 

PRINTERS 
COEX 80F!T 80cps $499 $299 

STAR MICRONICS · NEW! 
Gemini 1 0 1 OOcps 499 379 

Gemini 1 5  1 5" 649 479 

EpSON 
MX80 1 1 1  645 429 

MX80F!T Ill 745 499 

MX100 1 1 1  995 679 

INTEGRAL DATA 
689 Microprism 480 799 

Prism 80 Color (all) 1795 1 495 
Prism 1 32 Color (all) 1 995 1 685 

BROTHER HA·1 1 1 95 895 

Oaisywriter 1 495 1 29 5  

IBM P C  to EPSON Cable 60 45 

OKI DATA 
Microline 82A 599 489 
Microline 83A 899 729 
Microline 84AP 1 399 1 099 

MON ITORS 
AMDEKCORP 

300 Green 1 2" 
3 1 0 Amber 1 2" 
Color I Composite 
Color II RGB Hi·Aes 
Color Ill RGB Comm'l 
Color IV RGB Analog 

NEC 12" Green ·NEW 
1 2" RGB (690 X 230) 

SONY Profee't 19" Color RGB 
PR I NCETON GRAPHICS 

AGB IBM Lookalike 

$ 1 99 $155 
210 1 75 
399 339 

899 790 
499 445 

1 299 1 059 
199 1 5 5  
895 799 

895 8 1 9  

700 599 

Totally comp<1.tible to Apple Drives. 

Controller . . . . . . . . . . $99.00 
Just plug i n  and run. 

Vista Quartet 
• .  -�-----�quivalent 

· . · 
to 
4 

Apple 

only . . .  

. "'"';w 1 Add S" I J.?. ... 
Disk 

,.,.,tz•tt;.•····· .:> T����� 
Apple 1 1/ l l e  

Up To 2.4 Megabyte! 
Now "TRIMLINE Vi 1 00" with 

Tandon Thinline OS DO Drives. 
Tandon Dual OS DD . . . . . . . . . .  $1 895.00 
Qume Dual DS DO . 1 699.00 
Shugart Dual801 R . 1 295.00 

SPECIAL 
OFFER 

(2) Siemen's 8" Disk Drives 
( 1 )  Vista V-1 000 Enclosure 
(1) Power Supply w/Fan, w/Cable 

ACP 
Low Price 
Apple Compatible Software 
SAVE U P TO 40% 

BUSINESS HOBBY 
Screen Writer $29 Bag of Tricks $32 

Word Handler 149 Graphics Magic'n 45 

BD Master 1 55 DOS Boss 19 

Visicalc'" 3.3 185 Zoom Graphics 32 

Master Type 29 Utility City 22 
Desk Top Plan 1 1  179 Locksmith 4.0 90 
Desk Top Plan Ill 225 Com pi Graph Sys 55 
Visiplot 1 59 Apple Mechanic 24 

PFS. File II 1 1 5  Nibbles Away II  35 

FPS, File Ill 155 GAMES 
VisitrendNisiplot 25 The Missing Ring 29 
PFS, Graph II 1 1 5  Chopliller 26 
PFS, Graph Ill 155 Frogger 24 
Multiplan 1 9 9  Wizardy 39 

Versaform 279 Snack Atlack 24 

Word star 365 Castle Wollenstien 24 
Format II 179 Arcade Machine 44 
dBASE It 439 Canyon Climber 24 

169 Aztec 29 
95 Mask of the Sun 29 

1 1 5  Cannonball Biltz 26 

299 Knight Diamonds 26 

599 Zork I 29 

Zork I l l  29 

Starcross 29 

Serpentine 25 

Home Accountant 59 Star Blazer 25 

Transend I 76 Deadline 39 

Transend II 1 1 9  Tubeway 25 

Data Capture 4.0 49 Flight Simulator 25 

Visiterm 99 Space Vikings 25 

Per. Finance Mgr 85 Sargon II 29 

ASCII Exprs, Prof. 99 Spillir� Simulator 29 
Electronic Duet 25 Apple Panic 22 

Tax Prep. 1983 149 Olympic Oecath 23 

UST ACP 
$1 530.00 S999.00 

Apple II Plus W/64K 1729.00 1 049.00 

Apple II System Special w/64K. 
Z80 Card, Vision eo 2519.00 1 499.00 

Apple Ill W/128K 3495.00 2695.,00 

Apple ttl w/256K 4295.00 2995.00 

ProFile Hard Disk Drive 3499.00 2095.00 

Vista ApPle Ill Timecard 195.00 1 69.00 

"Apple Products Available In-store Only'' 

APPLE HARDWARE 
Li�l 

Apple It Disk II w/Controrr 5645.00 
Apple II Disk II w/o 525.00 
Apple Family Syslem 2495.00 
Prototype Card 24.00 
IEEE-488 lntertace 450.00 
Extended Warranty- 1 yr 225.00 
Super Serial Card 195.00 
language Card 195.00 
Graphic Tablet w/10 795.00 

"Available In-store Only" 

ACP 
$449.00 

389.00 

CALL 
21 .95 

375.00 

1 99.00 

1 74.95 

149.95 

695.00 

MORE HARDWARE 
MICROSOFT LIST ACP 

Z80 Sottcard $395.00 $249.00 

16K Ramcard 195.00 89.00 

The Premium Package 899.00 579.00 

SSM 
AI0-114 Function SeriaV 

Parallel 225.00 1 79.00 AID SeriaVParallet 195.00 1 65.00 

KEYBOARD COMPANY 
Nume� Keypad 149.95 1 24.95 

Apple 11 Joystick 49.95 44.50 

Apple II Handcontrollers 29.95 25.95 

KRAFT 
Joystick 49.00 
Hand Controller 40.00 

PROMETHEUS 
VERSAbox SpooVBufr 249.00 1 99.00 
VERSAcard Four·in-1 199.00 1 66.00 

AUTCHX:>C diagnostics 99.00 82.00 

VISTA COMPUTER CO. 
Vision 80 80x24 Card 395.00 269.00 

Vision 40 40 col. 
enhance 199.00 149.00 

Vision 20 Lo cas� ROM 29.95 25.00 A800 6" OS, DO 595.00 399.00 
Quartet Disk Drive 699.00 

Duet Disk Drive 499.00 

Solo Disk Drive 269.00 40 Char Type-ahead 49.95 35.00 

Wild Card 129.95 1 1 5.00 
VIDEX 

Videoterm 80x24 Card 345.00 279.00 

Keyboard Enhancer It 149.00 1 29.00 

Soft Switch 35.00 30.00 
Function Strip Keys 79.00 69.00 

PRACTICAL PERIPHERALS 
16K Microbuffer 259.00 220.00 

32K Microbuffer 299.00 253.00 

Snapshot Option 149.00 109.00 
VOTRAX 

Type n' Tolk Speech 375.00 339.00 

SCOTT 'NSTRUMENTS 
Voice Recognirn VET80 799.00 675.00 

CORVUS 
5 Mb Hard Disk 3750.00 2495.00 

10Mb Hard Disk 5350.00 2895.00 

20 Mb Hard Disk 6450.00 3995.00 

ORANGE MICRO 
The Grappler VO (Plus) 195.00 1 29.95 

SATURN SYSTEMS 
32K RAM Card 239.00 1 89.00 

64K RAM Card 425.00 355.00 
128K RAM Card 599.00 505.00 

NOVATION 
Apple-Cat II 389.00 329.00 

Apple-Cat 212 625.00 525.00 

HAYES MICROCOMPUTER 
Hayes Chronograph 249.00 229.00 

Micromodem ll 349.00 289.00 
Smartmodem 299.00 229.00 

MOUNTAIN COMPUTER 
CPS Multifunction 239.00 169.00 

Music System 395.00 335.00 

ND plus D/A 350.00 . 299.00 

Supertalker 199.00 169.00 

lntrol X·10 Controller 200.00 1 75.00 

ROM Plus 155.00 1 29.00 

Keyboard Filter ROM 55.00 44.00 

CopY ROM 55.00 44.00 

ROM Writer 175.00 1 59.00 

M&R ENTERPRISES 
Sup'rterm 80x24 Card 395.00 279.00 

Sup'rSwitcher 6 Amp 
Power Supply 295.00 239.00 

Sup'rMod 11 RF 
Modulator 69.00 49.00 

Apple Fan 55.00 43.00 
ALS 

The CP/M Plus ZOO card 399.00 299.00 

Smarterm 80x24 Card 349.00 279.00 

The SynellJizcr Package 699.00 549.00 

1 6 K RAM CARD 

__. c4!!�!ti�lel !i�h 
ZBO SoHcard'" ... PASCAL CP/M� 

Full l year Warranty. Top Quality by COEX P��E $5995 
Also from COEX N EW EPSON 

Parallel Interface for Apple. 

. 95 



$l9P5 
New Low Price 

Private labeled for Calllornta D.gttal by one ot the most 
respected producers ol magnetiC media. Each disketle 
•s cer1tlted double dcnstly at 40 tracks. To iosure 
extended mc<tla lite an dtskettc are mattUiacturectw.th a 
reinforced hub. 
Each box ot dtskct1cs is supplied wtth a free 
hbrarycase. 
Sof1 sector CAL-SOt .  Ten scctor CAL-StO 

. sl<ettes 

Your Choice 
SCOTCH 

M EMO REX 
VERBATIM 

Soft Sector 10 Sector 16 Sector 

7440-0 7440-1 0 7440-1 6 26.50 

3481 3483 3485 26.50 

525-01 525-1 0 NA 26.50 

MOl MHl -1 0 MH1·1 6 29.85 

1 04/1 D 1 07/1 D NA 45.00 

Double Side Double Density 

745·0 745-1 0 745-1 6 42.50 

550-01 550·1 0 NA 42.50 

MD2-D MH2-1 0D MH2-1 6D 45.00 

1 04/20 1 07/20 NA 49.50 

NA NA 59.50 

2764 £PRO 
SALE $9.95 

DYNAMIC MEMORY . 

<\027<1K dynamic250ns 
<1 1 \ G t50ns. t6K 
4 1 1 6 200rts.t6K 
4164 t50ns.64K 126 rclresh 
41256 150ns. 256K 

ICM·-1027250 
ICM·41 16150 
ICM-41 16200 
ICM-4164150 
ICM-41256150 

1-Jt 32+ 100+ 
\ 9'J  1 85 1 75 
1 95 1 65 1 75 
1.75 1 .65 1 50 
6 95 6 50 5 90 

Avaolablc Ma•chBJ 

STATIC MEMORY 
2t l02200ns. \ K s\<JIIC ICM·21 l02200 (<O ' "  ' "  
2 1 l0245Qns. l K  5\3\IC ICM·21l02•150 "' ' "  " 
2 1 1 2 450ns 2K sl<�hc ICM-21 12·150 2 9!:1 2 85 2 75 
2 1 1 4 300ns 1 K x 4  ICM-211·1300 "5 "5 ' "  
40·14TMS-l50ns -lK x 1 ICM-40-14450 , ,, 325 ' "  
5257 300ns ·IK x 1 ICM-5257300 2 50 225 "' 
6 1 1 6 P4200ns 2K x 8  ICt.l-6116200 ·1 95 .:so 4 65 
6 1 1 6 PJ I SOns 2K x 8  ICM-61 16150 595 5 15 560 
6167/2167 100ns 16K x 1 (20pm) ICI.�·6167100 8 95 8 50 790 

EPROMS 
2708 450ns 1 K x 8 ICE-2708 -195 4 75 •1 55 
2716 450ns 2K x 8  ICE-2716 4 95 -: 75 < 55 

2716TMS ·150ns Tro-voltagc ICE-2716TMS 795 765 7 25 
2732·150ns .\K x B  ICE-2732 < 95 •1 75 ·155 
2732350ns ·II< • B ICE-2732350 6 50 800 7 60 
2532 450ns ·•K x B  ICE-2532 1 0 50 990 9 50 
2764350ns 8K x 8  ICE-276-1 ! U !l5 >050 995 
27128 350ns 1 6K K 8  ICE-27128 Ava•lablc March83 

GOLD EUGE: CONNECTOH.S 
S·lOO . l :!.:•'' ceulers ,-ach 
lrnsai solder .2;.0"" row .S2.!J:t .:.2.:>0 lrnsai wire wr:l.p (Til :1.9:'1 :1.50 
Sullins lli·H�l . . :?i">O"" ·1.!'>0 ·1.00 
S ullins lli�Hcl. W/W S.".J:'o -L!JO 
Sullins {A\I:•il· . 1 -10"" -1.!15 .;.:,o 

. 1 56'' C..:ut�t·s (standard) :!:!/ -1·1 Kim Eych:t 
:16/71. Ui.:ital tiroop S/ r .';.u:. a. :.o 
:!6{1".1. Ui�:ita.l tiroup \\'(W C..60 6 . 1 -'• 
-1:1/116 .\lot,roi;o 6!100 S(I" 6.!i0 -I".J/ll6 �loto. lll\00 11/W j.OO 6.11:, 

!::Tf.(;HATI::Il CIHCU/"1" SOCKETS 
L"w Profile Wire Wr;;p 
each Iro>- each 100� lJ pin $ . 1 0  !'1.0� .}.-16 ;:i.·ll 

! -! pin .10 .Oll .-IS .-\1 l !i pin .11. . I I  • .'10 .·Fi 
l U pin .IC> . l:i  .GU .61 
:!-\ pin . :!6 . H  .!J-1 .117 
•IO pin .·10 1.60 1.·17 

Ideal monitor 
for classroom 

demonstrations. 

TORS 
DB25P 

$2.50 
'IJ"" I"\"]H: <"'l<.:h 1 0 · :!-1 ;!:, � 

IJ�.!JP 111:1.lo• St. GO � l .-10 :;. l . J O  
llC:!IS (�·mal..: :!.:!:> ;!.00 1.!10 1)1:: h<X.od 1 . :.o 1 . :1:, 1 . :! 0  

\),\ \ :il' ,n.dc :!.].� :!. 1 -'• :!.00 
I I.\ l i S  f..:uoalc .!.:!.; :!.!JO 
ll;\ huull l/1 ' 1 .!)0 \ . j.'o 1 . :!0 
I) II :! �'>I ' 111:1.1<· :!.:.o :!.:!;, 
llll :!."oS fem;ok :!,J.'o :l. l i'> 
IJII huOO :!{!' 1.:1:. 

IJ(;:I"ii' uo.ole -1.:.!0 Dc:ros fo•no.•le 11.00 .-.. 7.·. \)I; t:ou<l :!/1' :!. :!Oo 2.00 

lli J:.O I' :n.dc .'o • .'iO ,, , I () 
IJIJ.·,os focrna.lo: IJ,-IIJ H.liiJ 
IJI I:"oiJ hoO<ul :1./1':!.60 :!, -10 

CENTIIU;\It:S 

fof< $0 :160 ;,_;;, 
lt111BON CAHI..E CQ;-..: t--;1-:(.:TUHS 
1 7 /".J·l .'o""  di�k ·\,U.i -1. l 5 !.:..:, 
�0/·lO THS�nu ;,.If;, .'>.O.'i ·1.70 :!.if'>O H" tl iSk .'>.!!0 ·L!JO 

One 

SHUGART SABOl R $395 385 375 

SIEMENS FDD1 00-8 259 259 225 

TANDON 848-1 SUMUNE 379 369 359 
Eight Inch Double Sided 

SHUGART SA851 R 525 495 475 

QUME DATA TRACK 8 525 495 475 

MITSUBISHI M2894-63 485 475 469 

OLIVETTI 8021851 369 359 349 

TANDON 848-2 SLIMLINE 495 485 475 

SHUGART 860 THINLINE 569 54� 539 

Five Inch Single Sided 
SHUGART SA400 

TANDON TM 1 00-1 

SHUGART SA450 349 329 31 5 

TANDON TM 1 00·2 295 269 259 

TANDON 96TPI TM 1 00·4 369 355 350 

OLIVETTI 502 '/, height 239 225 21 5 

Three Inch Rigid Floppy 
HITACHI-AMDEK cal� for pri�ing 

Five Inch Winchesters 
SEAGATE 506 . 6 Megabyte 759 725 695 

SEAGATE 51 2 1 2  Megabyte 995 960 960 

TANDON 603SE 14 Megabyte 995 960 895 

WESTERN DYNAX removable 995 960 950 

upon request, all drives are supplied 
with power connectors and manual 



MDRRDW 
DESIGNS 

MICRO DECISIO 

1 0  Drives s209 e 1 00 Drives s 1 75 

California Digital has recently participated in the purchase of several thousand Siemens FDD 100-8 floppy disk drives. 
These units are electronicalty and physically similar to that of the Shugart 801 A. Any application that will accept the 
Shugart wilt work with the Siemens FOD 1 00·8. 
All units are new and shipped in factory sealed boxes. Because of the extremely low price we expect a quick sell out. 
SEA·F1008 17 lbs. Manual and power connectors supplied free upon request Also available: Two drive subsystem 
supplied in metal enclosure with power supply and exhaust fan. 5750.00 CAL-2F1008. 

1119$ 
Buy before monlh end and California Digital 
will supply, free of any additional cost, 50 
OiskeHes and a 5'!.'' Flip & File. 

Includes $1800 worth of free software: 

• Digital Research 2.2 CP/M • NorthStar Bazic 
• MicroPro Wordstar • Spelling Checker 
• Electronic Spreadsheet • Microsoft Basic 80 

The Morrow Micro Decision offers one of the best values in small business computers. Standard 
features include 64K of RAM. 4MHz Z 80 CPU, two RS232 serial ports. dual density floppy disk 
controller capable of supporting four disk drives, and a 200 Kilobyte 5114" disk drive. The unit is 
powered by a low noise switching power supply. 
The low profile enclosure should blend in to most any office environment. The Micro Decision is 
delivered complete with CP/M 2.2 as well as Basic 80 and Wordstar. Available options include a 
second disk drive and a video terminal. MOS-MD1 1 8 1bs. 

PRINTERS TERMINALS S• I OO 
BOARDS 

Star Gomini-tO iriction & tractor tOOchartsec. p;uallel STA-G t O  359.00 
Star Eclipse 80FT lr�ction & tractor STA-ESOFT 297.00 
Ol<idata 82A senat & para11el 9'h"" paper OKI·82A 459.00 
Okidala 83A ser•al & parallel 15·· paper OK1·83A 695.00 
Ok.•data 84A ser•al & parallol t5"" paper OK1·84A 1079.00 
Ok.ldata 2350 tnew) 350 char/sec OKI-2350 1995 00 
EpsonMXSOFT w1th graphlr8JI. Ir1c11on & traclor Iced. EPS-MX80FT 519.00 
EpsonMX I 00 w1th graphtrax. 1 5� paper EP5·MX I 00 695.00 
NEC8023A paralle1 9W" paper. graphics NEC·6023A 465.00 
Anado:a: 9500A h1gh speed \ 5·· paper AOX-9500A \279.00 
Anadex 950\A hlgh speedw1thgrach1C:S AOX-950tA 1279.00 
Datasouth t80 h1gh speed tSOeps 1 5  051-tSO 1295.00 
Ouanle:a: 7030 corespondence quat1ty t80 cnarlsec OTX· 7030 1 535.00 
Prowmer 8510 paralle1 9W" paoer PR0-85\0P 495 00 
Prownter 85t0 senai9Yl paper PR0-85105 639.00 
Proo•mter Il l S"" paper PR0-2P 750 00 
Pnntron1x PJOO h1gh speed pnnter 300 hnes per m1nute. PTX-PJOO 4500 00 Prmtron1x P600 ultra high speed 600 hoes per mmuto. PTX-P600 6 1 50.00 

Mannesmann Tally 1805 200 charlsec se11a1 MAN·t805 t 650 00 

WORD PROCESSING PRINTERS 
· NEC7710 55cnarlsecond. senat intorla�o 

NEC7730 same as above only parellel mterlace 
NEC3510 15""senal 
D•ablo630 40 charlsec. se"al 
BrolherHAtt  da•seywncol 
Brolhc r H R t t  senalmterlace 
Smith Corona TP-t da1sy wheel pnntor sonal Starwnler FtO senal Starwnlcr Ft O parallel 

NEC·7710 
NEC-7730 
NEC·35t0 
DBL-630 

8TH-HAtS 

8TH-HAtS 

SCM·TPIS 
PRO-F lOS 
PRO-F t OP 

2379.00 
2379.00 
1775.00 
2250.00 

855.00 
895.00 
659.00 

!475.00 
1475.00 

EPSON MXBO 
RIBBONS $6.95 
MONITORS 

115.00 
8800 

139.00 
169.00 
12900 
159.00 
69.00 
5900 

325 00 
8750C 
273.00 
319 00 
14900 
539.00 
395.00 
349.00 
739.00 475.00 

���lo;:.520t���!b��key�:!'r�=�
l
:�!�:!�ings. Vlsuai 50 Greon screen 

Visuel330, emulates DEC, OG. LSI. green 
Ampe• Dialogue 80 green screen. lwo page, tunc. keys 
Ampe� OiaiOuge 80 amber screen. two page, tunc. keys 
Wyse 100, hon: & vorl. sp�t screen. metal enclosure 
Televideo 9!0 Plus. block mode 
Tolevideo 925. dctatchablo k�an:l, 22 funct•on keys 
ToleVIdeo 950, graphic char.,spl•t seteen. 22 tunc. 

�=�:,a;,:�;�:!.��� ���tib
3:. co

lumn, European 
ADOS Viewpoint At delatchable keyboard 
ADOS Viewpoint A2. -xycursor 

48K Plus *1089 

UB-FSO 
VSL·50 
V5L-50G 
VSL·330G 
APX-OSOG 
APX-OSOA 
WYS-100 
TVI-9t0P 
TVI-925 
TVI-950 
TVI-970 
ZTH-Zt9 
A00·VP1 
AOD-VP2 

APPLE BRAND PRODUCTS 

APL-48P 
APL-OSK I  
APL·DSK2 

Apple Plus 48K RAM 
:.pole ch5k w1th conuolle• c�rd 
."lpple {liS� w•thout conlloller carl! 

XI TEN 

XIN-G tO X11en tO Megabyte Gallium harn dl�k 
XTN·16K t6K RAt.l card tor Apole ll 

RAN-APlt 
RAN-APL2 

RANA SYSTEMS 

Aupte J!ld on d•sk diiVe w•th controlle• 
Apple add on dllve w•thout controlle• 

CALIFORNIA COMPUTER SYSTEMS 

CCS-7710 
CCS-7728 
CCS-7720 
CCS-71t4 
CCS-7424 
CCS-7440 
CCS-78ttB 

MTN-CPS 
MTN-TCLK 
MTN·STLK 
MTN-ROMF 
MTN·ROMRTR 
MTN·ADDA 
MTN·BSR 

MSF·SFTCRO 
MSF-16KRAM 

VSA-A800 
VSA-VtS80 

MCI·Ct�TRL 

FDN·SPRORV 

Asynchronous Seual Interlace 
CentrOnicS Parallel Interlace 
Apple Parallel lnte•lace 
t2K Rom/Prom Modute 
CalendartCtoc� Macule 
Programmable T•mer 
A11thmet•c Processor tor Aoole ll olus 

MOUNTAIN COMPUTERS, INC. 
CPS Mull•lunct•on C;ud 
Clock/Calendar 
Supertalker S0200 ��� ����e7i����

e
{:,����s���:�l 

A•OIO•A Converter .X- tO Control Card lor BSR system 

MICRO SOFT 
Mlcrosoll Z·SOCPU card 
Microsoii 16K RAM card 

VISTA 
V•sta s·· controller card 
V1sta V •sion SO  
Micro Sc• diSk drive controller 

FOURTH DIMENSION 
Super Drive-35 trac� Apple add on 

SORRENTO VALLEY ASSOC 

495.00 
635.00 
650.00 
995.00 
685.00 
685.00 
825.00 
595.00 
795.00 
985.00 
March 

765.00 
585.00 
585.00 

56000 
49500 

t 99500 
6900 

52500 
395 00 

t25.00 
9500 
9500 

1 1 5 00  
9j00 
9500 

31900 

16900 

149.00 
169.00 
145.00 
26900 
149.00 

249 00 
125.00 

16 BIT MICROPROCESSORS 
GBT-8687 GO!lll0ut i!OI!tllecte7 M1Crcprccessor !HI�• It �gsoo 
GBT-8687 Godbout &:l68105du,I 8 P•I 

m1croprocesso• 3�900 
SEA-8006 Seaute Compytel 16 bit m•c•o two 

bcardset 66900 
TEC-8086 Ttcmar Comouter 161!11 m•crcprocnso• S9SOO 
LOM-8066 lomas Data Systems l1g�tm9 One c�ll 

SINGLE BOARD COMPUTERS 
WAV·BlT1 wavemate Bullet 1 w1th tloppy 2561< 

tnctS-1001 79500 
AM!H8tl Advanced M•cro D•Q•tal Uoppy & &lK 750 00 
TEL-FOCI Telele� FOCI Smqte boa1d NEC7&5 

controller 67500 
8 BIT MICROPROCESSORS 

GBT·Z� GcdllOut ZB0 8 �1t Cf'U 2J M e•tencec 
a�a•ess 2:.000 

CCS.2810 Ca11tcrn1a Computer Z·BO m•croo•otess�r 2i500 
SOS·SBC200 SO SymmsSSC-200 1-BO 

fllltrOOlOCtSSCr 21;00 
MSI.I·Z&O Measurement Sntrm Z-81J 2810 

m1cro�roctssot ��00 
TAFI·Z&I Tarbt11EiectrMICS Z·S0W11Miwc RS?!2 

polls 39; 00 
FLOPPY DISK CONTROLLERS 

GBT·OSKl GodllOtlt o�s�Onedoubledtn�ny t1EC·i65 39;00 
MDS·DJ2 Morrow Oes1gns 01s� Jock tv ll w1thCPM 35000 MOS·DJ\ Mo,ow Oes1gns 01sk Jockty i S1nglt 

dtns•tv 7.?500 
CCS-2422 Cahtarm• Comll111rt 2422 wi!M(PM 33900 
TAR-ODC hrbtllflrtl•cnlts double denslly 

corll!ollt• �1900 
TAR·SDC Ta1btl l Etettron1rs s1ngle �er•s11y 

contiDIItl 279 00 
CPM OPERATING SYSTEM 

G81-CPM22 Godtxllll CPM 2Z lor 01s� One B 011 
oper�t1on 

G9T-CPt.t860 GodbOut CPt.l B6 tor 01s� One Ia• ust 
WltM 8088 

G8T-CPM86 GodbOut CPI.l 86101 ope•,ll•o� Wlll"l 8086 hOM� 
HARD DISK CONTROLLER 

GBT-OSK2 
G9T·DSK3 
MOS-W!:Oj 

WOI-U:XXl 

AOS-PBIOO SDS·PIOO 
SSM·PS\ 
OGA-PJ2 

(,onbout 01s� II hJr� 01sk ronrro!lr• 
Godbout 01s� Ill �ard d1Sk controllt• 
Mollnw OI'SIQOS 1'/mtlltster lor 

S•agate !«i Wnrern 01glta1 W0-t0C0 1MI S·1001 

EPROM BOARDS 
Acke,nan DI!IIIai Prom Btasttr 100 
SO Svstems Prom-100 PID9rJIIImel 
SSM P10n1 p<gl�mlllel up 10 ?i16 
OIQIIJI R�searcll 32K Eprom ���d only 

bcJrd 

•6000 

26500 

16500 

�9500 
'"00 

27500 
"" 00  
' " "'  

•0500 

STATIC MEMORY BOARDS 
Clll-56-1 Cato•orn1a 01;•tai Statlt &l Bit6 M  

161671 
GBT-1116 Go�DOul Ram 16 &lK memory 8116 b1! 
G8J.I IIi GOdbOut lhm \7 6-IK memory S �11 

24M ado 
GBl·RlO GooooutRalfl l0 3Zk stat1t memo•v JK 

bound GBT-R21 GOdbout Ram 21 12SK 8!1S DII SialiC 
memo1y CCS·21 16 Calltorm� Com�o�1er 2tr6 1€.'< sta!lc 

DYNAMIC MEMORY BOARDS 
C�L-0256 C � I ICrn • .J D•;·tai W dynam• c r-:e .-.ory 

' "  
SOS-03 SO 5)·51ems f •p,1rdolamt11256K d�nam1c 
CCS· (,11•tc•rla Comout m 206 5 6-IO: c-lnam•t 
l.l�'.I·D'.ISS.: I,'USJre;renr Svstern� DM66-l00 t!lor� 

.'.11(101 

INTERFACE BOARDS •.•i)l; s.•, r '."�liN. Ot"r.�< S.-.·•c�!t"'�•n } v·o�l � r-''� 1r1 
/,lOS ·.ITt 1 1.tn·1 n.-. Oe�·C�'\ l.lulto�o�� � 3 se.,�l• } p.l· �··�· 
C:S1 PV. GonMul l!!!rii�Cfl I 2 <eu�l POliS 
(,fH 1!(1.\ (,oml<l<lt lr:trlt�ct· 11 1 str1�1 .1 o�r.111e1 
fofll IJ�\ (,�1100"1 1111t• 1,1Ctl Ill w 1i11 5 seu�l pOll� (;ur 1:'-11>'• r,o,ltx>ut lnlei i�Ctl 111 w•l� 8 se.,,rl l!O•Is 
C:Bt tRU, CoOdllOul lnteotaw IV 3 se.,�ll2 par�llt1 rr� 2;10 tar.to1n1� Computtr 4poi! St••�lln1elt.rrr rrs ?."?0 C.lhlmllla Computt• 2 se11,11 ! 2 1!.11�11�1 CCS �;711 ( .1 hlo1n o,l Comu.,tr' J pall PJI�IIfl 

SPECIAL FUNCTION BOARDS 
f1YS'.IIOO 

1]\f ffiiXJ 
<:fr. I.'II'Xl 
(,lii $P(""r 1ff .',fl:'l." 
f,fl! �V$1 f;)l! 
sv�11� 1 1  

o r.  rf.wes l.t.cramadem s too�cc 
.lpprovtn .\· .� • .-.1" D•c11al tlo.ser-a.�� "' ·� 
V•>•U,lo mOCiolt 

01 fn•nl'u"··• ctnn t�ltnna• ll0a1� 
S1 ;�;.'.,'����·�:;�lo o·����c• 
r.nr�'"'! S�c1"''n 100c0101 >�r-"ll :JQ.llr 
l• ! lll�o -� 0 1;' !"1•1 a�flll,ltV :6 CMrlllt•l 
fom'l•n"l Sv,:•1� '111'�011 no,110 

f,nr./)(\ur S,<io•m SIIPl'IIII \\111182Jr 
%1 r l•>,ll!l (illjl 

/,IUl 111 I r.l11lhr1< fol"l'lf�l n�.1111 "hrfll r��r ;11 Oht• 
/,IIJl lffl iO t.lullrll' Ontn ���1,110• £01111 01' 8 ch,muel• :.no; �r.t({l Ar1.1·"n,,, 0101!,11 Kinne \IIOtot1·pe oo,un 
101 \\'1(10 l 1J lo•rhnnlnn� \\lit Wl,l;l pra1orv1� 

,�..,,r ,\II! \\'\\'IIXJ .\11o•r fh•tiFOIII(� \'i>'f \\l,lU PI Oil' 00�111 
.\Ill (.PHXl -\•l�r [l�ri• OI••c• G""er.11 pu•cost sotne1 f ·ll '."BIR f .lhlll'lll,l 0'1),1.!1 IS �fO! IIIOtl'tltHI�I� 

595 00 
76000 

39500 

37500 

995 00 

''00 2500 1500 );00 256K DYNAMIC 
MEMO Y BOARD 

$495 
• 2H kllabyt11 at mtmDry u.lng MK dyntmlc 

• ��� o;;n��f:�M ��
h��ory �t�lng lht ntw 

• Errordtltdlon-trtp upablllty. 

• lnd1Yiduai 11K block unbtf11Dnhtdit tny 
baundfY wllhln 1 mtgabytl ol RAM. 

e 24 bll tddflulng tndphtnlam modtcaptbUIIy. 



Put Na. ''Pins Price PutNa. ''Pins Price 
SN7400N .. . 19 SN7472N .. 
SN7401N .. . 19 SN7473tl 1 4  
SN7402N .. .25 5N7474N 14 
SN7403N .. .25 SN7475N " 
SN7404N 1 4  .25 SN7476tl " 
SN7405N .. .25 Stl74791l 1 4  
SN7406N .. .29 5N7480N .. 
SN7401tl .. 29 SN7482N .. 
5N7408N .. .25 SN748JN " 
5N7409N .. .21 SN7485N " 
SN74101l .. . 21 51H4861l .. 
5N74 1 1 N  .. .21 5N748911 " 
SIH412N 14 .35 SN7490N 14 
5N741311 .. .35 5N749tN .. 
5N7414N .. .49 5N7492N .. 
5N7416N .. .25 SN7493N .. 
5N7417N .. .25 5N7494N .. 
5N74201l .. . 19 SN7495N .. 
SN7421N .. .35 SN7496N " 
5N7422N .. .45 5N7497N " 
5111423N " .59 SN74 tOO�/ " 
5N7425N .. .�9 SN74104tl .. 
5N7426N .. .29 SN741051't .. 
5N7427tl .. .25 SN74107N 14 

5/l7428N 14 .•9 SN74109N 1 6  
5N7430N .. .21 Sti74116N " 
5N7432N .. .29 5N7412tN 14 
SN7437N .. .25 5N74122N " 
SN7438N .. 29 SN7412JN " 
5N7439N .. .59 5N74125tl " 
5N7440N .. . 1 9  SN74126N " 
SN7441N " .89 SN74132N " 
SN7442N " .45 SN74136N 14 
SN7443N " .99 SN74141N 16 
SN7444N " .99 5N74142N " 
SN7445N " 69 5N74143N 24 
SN7446N " .69 5N74144N 24 
SN7447N " .69 SN74145N 1 6  
SN7448N " .69 SN74141N 16 
SN745DN .. . 19 SN74148N " 
5N7451 N .. .19 SN74150N ,. 
SN7453N .. . 1 9  SN74151N 16 
SN74�N .. .19 SN74152N 14 
SN7459A 14 .21 5N7415JN 16 
SN7460N 14 .19 SN74154N 24 

.. 

74LSOO 1 4  
74LS01 .. 
74LS02 .. 
74LS03 .. 
74LS04 .. 
74LS05 .. 
74LS08 .. 
74LS09 .. 
74LSIO " 
74LS11 .. 
74l512 .. 
74LST3 .. 
74l514 .. 
74LS15 .. 
74LS20 .. 
74LS21 14 
74LS22 .. 
74LS26 .. 
74LS27 .. 
74LS28 .. 
74LS30 .. 
74l532 .. 
74LS33 .. 
74l537 .. 
74LS38 .. 
74LS40 .. 
74LS42 " 
74L547 " 
74l548 " 
74LS49 .. 
74LS51 .. 
74LS54 1 4  
74LS55 .. 
74LS73 .. 
74L574 .. 
74LS75 " 
74L576 " 
74LS78 .. 
74L583 " 
74L585 " 
74t586 .. 
74L590 .. 

74500 .. 
74502 .. 
74SOJ 14 ' 
74504 .. 745133 16 
74505 .. 745134 " 
74508 .. 74SI35 " 
74S09 .. 745136 " 
74510 .. 745138 " 
745 1 1  1 4  745139 " 
74515 1 4  745140 14 
74520 .. 745151 16 
74522 .. 745153 16 
74530 14 745157 " 
74532 .. 745158 16 
74538 .. 74S160 16 
74S40 14 745174 16 
74551 " 74S175 " 
74564 14 745188" " 
74S65 14 745194 16 
74574 .. 745195 " 
74S86 .. 745196 " 
745 1 1 2  " 745240 20 
745113 14 745241 20 
745114 745242 " 
CA3010H .99 
CA3013H 2.15 
CA3023H 3.25 
CA3035H 5.95 
CA3039H 1.35 
CA3046N .. . 89 
CA3059N .. 3.25 

C04000 .. .29 
CD4001 .. .29 CD4040 16 
C04002 .. .29 C04041 " 
"''006 .. .89 C04042 " 
C04007 .. .29 C04043 " 
CD4009 " .39 CD4044 1 6  
CD4010 " .39 C04046 16 
C04DII .. .29 C04047 .. 
CD4012 .. .15 C04048 " 
CD-1013 .. 39 CD4049 1 6  
C04014 " .79 C04050 " 
CD4015 " .39 CD4051 " 
C04016 .. .39 C04052 16 
C04017 " .75 C04053 " 
C04018 " .79 C04056 " 
C04019 " .39 CD4059 24 
C04020 " .75 C04060 16 
CD4021 " 79 C04065 .. 
C04022 " .79 C04068 " 
C04023 .. .29 CD4069 " 
C04024 .. .69 CD407D " 
CD4025 .2J CD4071 " 
CD4026 2.49 
CD4027 .. , 
C04028 .69 

C04072 .. 
C04073 .. 
CD4075 " 

CD4029 .79 
CD<OJO .39 

C04076 " 
C04078 " 

1.95 CD4081 14 
89 C04082 1 4  

CD4093 " 
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.29 

.35 

.35 

... 

.35 
4.95 

.69 
1.19 

.59 

.59 

.35 
2.25 

.39 

.59 

.39 

.39 

.69 
·" 
·" 

2.75 
1.49 

.89 

.89 
.29 
.39 

1 .49 
.39 
.55 
·" 
·'' 
·" 
.<9 
.69 
.69 

2.95 
2.95 
2.95 

.59 
1 .49 
1 . 1 9  
1 . 1 9  

.59 

.59 

.59 
1.25 

·" ·" 
.59 
.59 
.39 
59 

.59 

.59 

.59 

.99 

.69 

.69 

.69 

.59 

.69 

.69 

.69 

.69 

.69 
1 . 1 9  
1 . 1 9  
1 . 1 9  
1 .49 

. 69 

.59 

.59 
2.49 

.89 

.89 

.50 

.69 
1.39 
.89 
.89 
.55 
.99 
.99 
.99 
.99 

2.49 
99 

.99 
1.49 
1.49 
1.49 
1 .49 
2.25 
2.25 
2.49 

.79 

.19 

.69 

.19 
.79 
.89 
.89 
.39 
.39 
.39 
.79 
.19 
.79 

2.95 
7.95 

.89 
.39 
.39 
.29 
.39 
.19 
.29 
.29 
.19 
.79 
·" 
.29 
.29 
.49 

''Number oi Pins at uch t.C. 
torusy Sacketpurclllu 

Put No. "Pins Prln 
SN74t56N " .59 

SN74157N 16 .59 
5N74160N " .69 
SN74161N " .69 
SN74162N " .69 
5N74163N " .69 
5N74164N .. .69 
SN74165N " .69 
SN74166N " .89 
5N74167N " 2.79 
5tl14170N " 1.29 
S/174 172N " 4.95 
SN7417JN " .69 
Sll74174N " .69 
51t74175N " .69 
5tl74t 761l 14 . 69 
5N74177N .. .69 
5N741 79N " 1.49 
51H4180N 14 .69 
SN741811l " 1.95 
SN74182N " .89 
5117418411 " 1.95 
SN74185N " 1.95 
SN741901/ " .69 
5N74191N " .69 
SN74192N " .69 
5N7419311 " .69 
S/174194N " .69 
5N74195N 16 .69 
5ti74196N " .89 
5N74197N 14 .89 
SN74198N 24 1 . 1 9  
SN7419911 24 1 . 19 
5N74221N 16 1 . 1 9  
St/74251N " .19 
5N74276N 20 1.95 
5N74279N " .19 
5N7428JN 16 1.49 
5N74284N 16 2.95 
5tl74285N " 2.95 
5N74365N " . 55 
SN74366N 1 6  .55 
SN74367N " .55 
SN74368N " .55 
SN74390N 1 6  1.49 " 1.49 

74L5192 1 6  .79 
74LS193 16 .79 
74lS194 16 .69 
74l5t95 16 .69 
74LST97 1 4  .79 
74LS221 1 6  .89 
74L524D 20 1.09 
74L5241 20 1.09 
74LS242 " 1 .09 
74l5243 " 1.09 
74LS244 20 1 .09 
74LS245 20 1.49 
74LS247 16 1.09 
74L5248 16 1 .09 
74LS249 " 1.09 
74LS251 " .59 
74LS253 16 .59 
74L5257 " .59 
74LS258 16 .59 
74LS260 " .59 
74L5266 1 4  .69 
74L5273 20 1.49 
74l5279 " ·" 
74l5283 16 .69 
74LS290 " .89 
74L5293 " .19 
74L5298 16 .89 
74L5352 " 1.29 
74L535J 16 1.29 
74L5355 " .• 9 
74LS366 " ·" 
74LS367 16 .<9 
74l5368 16 .49 
74L537J 20 1.29 
74L5374 20 1.29 
74LS375 16 .69 
74LS386 " ... 
74LS393 14 1 . 1 9  
74L5399 " 1.49 
74LS670 16 1.49 
81LS95 20 t.49 
81LS97 20 1.49 

" 
14 

C04098 16 1.95 
CD4506 " 1 . 1 9  
CD4507 " .39 
CD4508 24 3.95 
C04510 16 .89 
C045t1  16 .89 
CD4512 " .89 
C04514 " t.79 
C045t5 " 1.79 
C045t6 " .99 
C04518 " .99 
C045t9 " .39 
C04520 16 . 79 
C04526 " t . t 9  
CD4528 " 1.19 
C04529 16 1 . 1 9  
C04543 " 1 . 1 9  
CD4562 .. 6.95 
C04565 16 1.39 
C04583 16 2.49 
CD4584 " . 59 
CD4723 " 1 . 1 9  
C04724 16 1 . 1 9  
MC14409 " t3.95 
t.4Ct4410 " 13.95 
MCI4411 " 1 1 .95 
MC\4412 16 13.95 
MCI4419 16 7.95 
MCt4433 24 13.95 
t.4C14538 16 1 . 1 9  
MC1454t " 1.19 

MICROPROCESSOR COMPON ENTS _ DigitatkerN 

:: c;u :':/,�!�1;',.::���"".'""'''' " 
-- ZBO, ZBOA, ZBOB, ZBOOO SERIES--
280 40 CPU(IAKJ88011)(78_0C)2!.1Hz S495 
Z8D·ClC 28 CounlerlimerCIICUII . . .  • . . • .  5.95 
28D·DART 40 Qu.at AsynctuonousRet./Trans 1 1 95 
280·DMA 40 OirectMemoryAcctssCircuit . . • . .  15.95 
280·PIO 40 Parallei i/O intertace Controller . . . .  5.95 
280·S10/0 40 Seriai iiO (hCB and RJ.CB BondeG) 15.95 
280·SIO/I 40 Seriaii/O (lacksOTAB) . • • . . . .  15.95 
Z8D·S10/Z 40 Seria1110 (Lacks SYNCB) . . . 15 95 
280·St019 40 5eriall/0 . . . . . . . . . . . . . . . . . . .  15.95 
280A 40 CPU{MKJ880tH){780C· 1) 4MHz . .  5.95 
280A·CTC 28 Coun1eiTimerCircuit . . . .  . • . .  .5.95 
280A·DAAT 40 Dual Asynchronous Aec./TI�ns . . . .  1 1.95 
Z80A·OMA 40 Oirec1 MemoryAccess Circol1 . . . . . .  17.95 
260A·PIO 40 Parallei i/Oin1ertace Con\loller . 5.95 
280A·SIO/O 40 Serlai i/O (TxCBandRxCB bomled) . 16.95 
ZSOA·SI0/1  40 5erial liO(lacksOTAB) • . . . . . . . 16.95 
Z8DA·510/2 40 Seriai i/O(tacks 5YNCB) . . . .  16.95 
280A·5t0/9 40 5eriall/0 . . . . . . . . . . . .  16.95 
2808 40 CPU (MK3880N-6)6MHz . . . . . . . .  1 1 .95 
280B·CTC 28 CounterTimerCircu1t . . . . . . . . . .  13.95 
2808·PIO 40 ParalleiiiO in\erlaceConlroller . . . 13.95 
Z8001 48 CPU Segmentetl . • • . . . . . • . . . . 51.95 
28002 40 CPU Non·Segmented • . . . . . . . . .  55.95 
28030 40 5eria1 Comm. Controller . . . . . . . . . .  44.95 
28036 40 Counter/Timer & Parallel t / O Unll . .  29.95 
--- 6800/68000 SERIES ---
MC6eoo 40 MPU . . . . . . . . . . . . . . . . . . . . . . 4.95 
MC6802CP 40 MPU wilh clockand RAM . . . . . .  7.95 
MC6810API 24 12b8 Static RAM . . . . . . . . . . . . 3.95 

�2�:�� �� �����;;�\��:��-, ����r
1
o\�:;���� . : .  1�:�� 

MC6830l8 24 1024x8·bitROM (t.IC6BA30·8) . . . • .  10.95 
MC6850 24 Asynchronous Comm. Adapter . . . . . .  4.95 
MC6a52 24 5ynchronous5eriaiData Adapter . . . 5.75 
MC6860 24 0·600bps Oigilai MOOEM . . . . . . . . . 9.95 
MC6B62 24 2400bps MDdulalor . . . . . . . . . . . . . . 12.95 
MC688DA 16 Ouad 3·stale bus. trans. (MC8T26) .. 2.25 
MC68000l8 64 MPU 16·8ii(8MHl) . . . . . . . . . . . 69.95 
MC6848BP 40 Generai Purposelnt. Adapler . . . . . . 8.95 
MC68652P2 40 Mulll. Protocoi Comm. Controller . . . 24.95 
MC68661PB 28 Enhanced Prog.Conun.lnl . . . • . . .  8.95 
---- BOBOA SERIES ----
INS8D80A 40 CPU . . . . . . . . . . . . . . . . . . . . . . . . . 3.95 ������· !� ��B';;�R��l������

��:�c�-������ · :;:�� 
IN582C06 20 Octa1 0 FIIpFiop Tri·Siale (74C374) . 2.49 
DP8212 24 8·bi11nput/Outpui (74S412) . . . . .  2.25 
OP8214 24 Pfiority lnlerruptControl . • . . . . . . .  3.95 
DP8216 16 Bi·Oire<:licnai BusOriver . . • . • . . . .  2.25 
DP8224 16 Clock Generalor/Driver . 2. 25 
DP8226 1 6  8us Oriver . . . . . . . . . . • . . . • . . . . . . 2.25 
OP8228 28 System Cont./Bus Qriver t745428) .3.49 

P::�t:J �: flJ��;��;����4����;:'. : . . . . · �:�� 
:��=�:� �� �!2���� ·::;� 
IN58247 28 . .  8.95 
IN58248 28 . . . . .  8.95 
IN58250N 40 Asyn. . . .  10.95 
OP8251 28 l'fog. Comm. 110 (U5ART) . .  .4.49 
OP825J 2• Prog. tntervat Timer . . . .  . .  . . . 6.95 
OP8255 40 Prog. Peripherai i/O (PPI) . . . 4.49 
DP8257 40 Prog. DIAA Conlrol . . . .. 7.95 
DP8259 28 Prog. lnlerrup!Control . . . . . . .  6.95 
OP8275 40 Prog. CRT Con1roller . . . . . . . . . . 29.95 
OP8279 40 Prog. KeyDoardlOisptay lnterlace . .  6.95 
OP8303 20 8·Bitlri·5T.:IIe BI·DirectionaiTrans. 3.95 
OP8304 20 8·blt Bi·Directionat Aeceiver . 2.49 
OP8307 20 8·bi\ Bi·Oireetiona1Aeceiver . 2.49 
OP8308 20 8·bit 8i·Oirec!ionJIAeceiver • . . . .  2.49 
DP8310 20 Oc!.:lllatchedPenpherai Oriver • . . 4.95 
OP8311 20 Ottat tatched PeripneraiDriver . 4.95 
MICROPROCESSOR MANUALS & DATA BOOKS 
M·280 User Manual . . . . .  . 7 50 
M·COP1602 User t.4anual . .  7.50 
M·2650 User t.lanual . . . . . . . .  . . . . . . . . . •  5.00 
10400 19821ntet Data Book!t40S pg. ) . . • . . .  14.95 
30001 1981 1lat. CM05 Book (628pg.). . . .  . 6.95 
30002 t980 Nat. lntertace Book (64D pg.} . . . . . . •  6.95 
30003 t982 Nat. UnearBook (t952 p9.) . . . . .  1 1 .95 
30005 1981tlat. TTLBook (624 pg. ) . • • . . . . • 9.95 
30008 1980 NaT. Memo1y Datil Book (464 pg.) . 6.95 
300 1 1  1980tlal.linearApplita!IOns(736pg. ) 15.95 

�g���o :�:�������:,\��;a� b�����J2s piJ. i  �: · · �:�� 

---- DYNAMIC RAMS 
Par1 Na. "Pins Price 

1 103 18 1024x1 IJOOnsJ . . . . . 99 
4027 1 6  409Bll1 (250ns) • • . . . . . . • • . . .  2.49 
4116N·2 16 16.384�1 (15Dns) t .89 · 8/14.95 
41 1611·3 t6 t6.38�x1 (200ns) 1 .69 · 8112 95 
4 1 16N·4 t6 16 38·h l j250ns) . 1.49 · 8'. 10.95 

::��:��g �: �� ����: ������� . �:��: :��::�� 
t.l/.!5261 18 1024xl (lOOns) . •  49 · 8'.1.95 MM5262 22 2048}{1 (365ns) • •  49 - 811.95 

�����g �� :g��� : �����l ����
095. . 

. j _�� 
MM5290·2 16 16.384x1 ( ! SOns) . .  1 89 · 8114 .95 

:::�:���g:� �� :�:�::�: ����l :.�� : :�:�-�� 
MM529B·3 1 6 8192x l (200ns) 1.69 __:.:::_: ____ STATIC RAMS 
1101  t6 256x1 (650ns) 1.49 
2101 22 256x4 (450ns)8101 2 49 
2102 16 1024�1 (350ns) . . . . . .89 
21L02 16 1024ll (450n s ) l.P. . •  1.49 

�: :� :: ����: !!���l �}d� . �:�� 
2114 t8 t024J.4 (450ns) 1 .95· 8/13.95 
2114l tB 1024�4 (450ns) L.P. 2.25 · 8115.95 
2114·2 18 t024x4 (200ns) . . . 2.25 · 81 15.95 
21 14U t8 1024J.4 (200nS) l.P. 2.49 · 8 1 1 7 9 5  
2141·3 18 4096xl (15Dns) 3.95 
2147 18 4096xl (70ns) 4 95 
2148 18 1024x4 (70ns) . 8.95 
TM54044 18 4096x 1 (450ns) . 3.95 
T/.154045 18 1024x4 (450ns) . 3.95 
5101 22 25b4 (450ns)CM05 . 4.95 
MM5257 18 4096x1 (450ns)404� . . 4.95 
HM6116P·3 24 2048�8 ( 150nst Ct.40S . 7.95 
HM6116·4 24 2048x8 (200ns)CMOS • 6.95 �:�

�1 1 6tP·4 �: ��::xa ��g�����o�· ��o�. . . . �-�� 74C920 22 256x4 250ns) CM05(6551) 3 95 

�:���� :: ����:1 ,65on · · :U� 
74C930 18 1024x1 (6518) . . . 3.95 
745189 16 16x4 93405 . 1.95 
74S200 16 256xt 93410 3 95 
745206 16 256xt (60nsl 93411 . . . 3.95 
74S289 16 16x4 (35ns 3101 . . . . . . . . . . . 2.25 

:���� :� :��:xl ���� 8t ���gi�, . u� 
:..::,:__ __ :_ EPROMS 
1702A 
2708 
2708·5 
TMS2516 
Tt.4S2532 
TM52564 
TM52716 
271fi 
2716·1 
2732 
27580 
MM2764 
MM2764·3 

24 256x8 ( \ us) . . .  
24 1024:<.8 (4SOns) . . .  
24 1024x8 1550ns)SM00246 
24 204Bx8 450ns)2716 . . . . . .  . 
24 409Gx8 450nsi NMC2532 . .  
28 8192J.8 450ns . . . . . . . . . •  
2 4  2048x8 (450ns 3 vollage 

�: �g::�: mg��! . . . 
24 4096x8 (450ns) . . .  . 
24 1024x8 {450ns) single +5V 

�: ::���: jj���l . 
----- PROMS -----
74SI88 16 
745287 16 
745288 16 
745387 16 
74S471 20 
745472 zo 
745473 20 
74S474 24 
745475 24 
745478 24 
74S570 16 
745571 16 
745572 t8 
745573 18 
82S23 t6 
825115 24 
825123 16 
825126 t6 
82S129 16 
925130 16 
825185 18 
OM87S180t/ 24 
OM875181tl 24 
DM87S184N 18 
OM875t95N 18 
DM875190t/ 24 
OM875191tl 24 

• For Sock!t�ul§22u�§I§c Part No. 
LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS 

1-9 10·99 1oo.999 LEVEL #3 t-9 10-99 1oo.999 
8 plnlP .16 

1 4 pi n l P  .17 
16 pln LP .19 
18 pin lP .16 
20 pln lP .30 
2Z p\n lP .31 
24 pln lP .33 
28 pln lP .40 
J6plnlP .4& 
•O plnlP .49 

.14 .13 

. 15 ... 

. 1 7  . 1 6  
·" .23 
.21 .25 
.28 .16 
.30 .28 
.37 .35 
.42 ·" 
.4& .43 

- Soldertall Slanderd Tin & Gold Also Ava ilable -

ll pln WW ... ... .42 
10 plnWW .65 ·" .59 
U pln WW .65 .62 .59 
16 plnWW .69 .65 .61 
lll pln WW .89 .85 .79 
2 0 p l n WW  1 .09 1.05 ·" 
22 pln WW 1.25 1 .19 1 . 1 5  
U pln WW 1 . 2 9  t.23 t . t 8  
211pln WW 1 .59 1 .50 1 .45 
36 pln WW 1.85 1.75 1.69 
•o pln WW t.99 1.89 1.79 

DT1 050 - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica· 
lions, language translations, etc. 
The OT1050 Is a standard DIGITALKER kit encoded wllh 137 separate 
and useful words, 2 tones. and 5 d illerent silence durations. The 
words and tones have been assigned discrete addresses, making it 
possible to output single words or words concatenated Into phrases 
or even sentences. The ··voice"' output of the DT1050 Is a highly In· 
te11igible mate voice. Female and chlldren"s voices can be synthesiz
ed. The vocabulary is chosen so that II Is applicable to many pro· 
ducts and markets. 

The DTIOSO consists ol a Speech Proltssor Chip, MM54104 (4().pln) 
end two (2) Speech ROMs MM521 64SSR1 and MM52164SSR2 {24·pln) 
along with e Master Word list end a recommended schematic 
diagram on the application sheet 

DT1050 DigitalkerTM . . . . . . . . .  $34.95 ea . 
DT1 057 - Expands the DT1050 vocabulary 
from 137 to over 260 words. Incl. 2 ROMs and specs. 
DT1057 . . . . . . . . . . . . . . . . . $24.95 ea. 
RADIO CONTROL CIRCUITS · 
Ideal to use lor. 
• Toys, hobby crafts, robots, trains 
• Burglar alarms • lA dala link 
• Remote slide projector control 
• Consumer remole data llnks 
• Energy-saving, remotely swllched Ughling systems 

A complete 6·channel d lgllal encoder and RF lransmil\er: low power. 
a\ lreQucncy ol 27MHz or 49MHz, a lield strength oi iO,OOOuV meter 
at 3 meters. 9V operation on chip RF osci11atorltransmllter, on chi p 
4.6 regulator. Up to 80MHz carrier trequency operation. 
LM1871 N RC Encoder/Transmitter Chip . . .  $1 .95 
A complete RF receiver/decoder, used at either 27MHz, 49MHZ or 
72MHz. It provides 4 lndependenl channels when used with LM187t 
(2 analog, 2 dig.) operates hom lour 1.5V cells. Crystal controlled . 
LM1872N RC Receiver/Decoder Chip . . . S2.49 
SRX1504 49.435MHz Crystal (LM1 872N) . . .  S3.95 
SRX1505 49.890MHz Crystal (LM1871 N) . . $3.95 

1L071CP 
ll072CP 
Tl074CN 1 4  
TLOBlCP 8 
Tl082CP 8 
Tl084CN 14 
LM301CN 8 
LMJ02H 
LM304H 
Lt.\305H 
LM307CN 
LM308CN 
UJ309K 
LM3 t0CN 
LM311CN 
LM312H 
lM317T 
LM317K 
LM318CN 8 
lM319N 14 
LM320K·5 
lMJ20K·12 
lt.4320K·15 
lt.4320T·5 
li.I32DT·t2 
lM320T·t5 
LM323K 
LM324N 14 
lt.4337T 
lM338K 
LM339N 14 
LM340K·5 

28 
28 " " " " " " 

.._ 
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CM05Precisian nmer. . . .  . . .  . . .  . . • .  . . 1 4.95 
Stopwa1ch Chlp. Xll • .  . • • . . . .  19.95 
3'h DlgilAID (lCOOrive) . . .  • . . . . . . .  .. 9.95 
tC. Circuit Board. Oisptay . . . . . . . • . . . . . . . . . .  34.95 
J'h Oigii A/O(LEO Orive) . . .  1 1 .95 
IC. Circuii Board. Oisplay . . . . . . . . . . . . • . . . . .  29.95 
3'h DIQII A/O lCDOis. HLD . • . • • . . . . . • . . . . . .  16.95 
3'h DigltAIO LEOOis. HLD. . . . . .  15.95 
lowBaueryVoll lndica1or . . 2.25 

24 CMOS LEO StopwatchlTimer . . . • . 12..95 
2• S1opwatchChip. Xll . . . 14.95 
16 ToneGeneralor . . . . . . 4.95 
16 ToneGenerat!H" Chip. XTL · · · - · · · · · · . . . . • . .  7.95 
14 OscillatOfCon\roller . . . .  . . . . . . 5.95 
t4 Freq. CoonlerChip. XTL . . . . . . .  7.95 
28 SevenDecade Counter . . . . . . . . . . . . . 15.95 
8 ClockGenerator . . . . . . .  . .  . . . .  3.95 

Z4 4 Func. CMOSStopwa1chCKT . . 13.95 
24 4 Func. 5topwa1ch Chip. XTL . 14.95 
28 8 0igi\ Univ. Coun1er C.A. • . . . . .  29.95 
28 8 0ig1t Freq. Counter C.A. . . . 24.95 
28 8 0igi1Freq. Counte r C.C. . . . . . . . . . 19.95 
28 4 01Q11 LEDUp/DownCounterC.A. 10.95 
28 4 0iglt lED Up/DownCoun\er C.C. . . 1 1 .95 
40 LCD4'h 0igi! Up Coun\erORI •. 10.95 
40 8 Du�il Univ. Counter . .  . . . • . . . .  29.95 
•o SFunctiOn CounterChip. XTL . . • • . . . .  74.95 16 Ct.IOS B m Prog. Timer/Counter 4.95 
8 Cl.tOS Divide·by·256 AC Timer . . . . . . . . . . .  2.25 
16 Ct.IOS BCO Prog. Timer/Counter . . . . . . . . . .  6.00 
16 CMOSBCO Prog. TimerlCoonler. . . . . .  5.25 
8 CMOS555 Timer . . . . . .  1.45 

1 4  Ct.405 556Timer . . . . . . . 2.20 
8 Ct.t050p AmpComparator. . . . . . • • •  St.IV 2.25 
8 CMOS Op Amp E�1. Cmvr. . . . • . 5MV 2 95 
8 Ct.t05Duai Op Amp Comp. . . . . . • . . 5MV 3.95 
16 CMOS Tri OpAmp Comp. •. . . . 10/.!V 5.35 
14 CMOSOuad OpAmpComp. . . .  IOMV 7.50 
14 Cl.\050uad 0pAmp Comp. . 10/dV 7.50 

,
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· · · : :  '�:�� Volt R�lllndica1or . . . . . 2.95 
VoU RelltnditaiOI" . . . 2 .95 

NE570tl 
li.I703CN 1. 19 

LM340K· 15 lt.4709N .49 
LM34DT·S .79 LM71011 .69 

1 . 1 9  LJ..\340l· 12 .79 lt.4711N .79 
1 .95 lt.4340T·15 .79 lM723N .55 

.35 Lt.4348N 14 .99 lM733N t .OO 
1.95 lt.4350K 4.95 lt.I739N 1.95 
1.95 LF355N 1 .10 LM741Ctl .35 

.99 LF356N 1 . 1 0  LM747tl 1 4  .69 ·" LM37DN 1 4  4.49 LM748N 8 .59 

.69 LM373tl 1 4  3.95 lt.4131011 14 t .49 
1.25 LM37711 14 1.95 LM1458Cii 8 .59 u:, Lt.438011 1 4  .89 LM1488N 14 .69 

.69 LM381N 14 1.79 LM14891l 1 4  .69 
2 •9 LM382N 14 1.39 L M1496N .. 1.95 
1 . 19 LM384N " 1.79 lM18001/ 1 6  1.49 
3.95 LM386N·3 8 .89 Lt.lt889N 1 8  1.95 
1.95 TL494CII " 2.95 LM18961i 14 2.95 
1.95 Tl496CP 8 1 . 1 9  LM2002T 1.49 
1.35 IIE510A 14 4.95 LM3189tl 16 1.59 
1.35 t/E529A 1 4 2.95 LM3900N .. .59 
1.35 NE531V 8 2.95 lt.43905Cfl 8 1 . 1 9  

.89 NE536H 8.95 LM3909t� 8 .99 

.89 NE540H 4.95 LM3914N 18 3.49 
B9 t/E544tl 14 2.95 LM3915N 18 3.49 

5 95 NE55DA 14 1.9:, LJ..\391611 18 3.49 
.59 NE555V 8 .35 RC4136N 1 4 1.25 

1.95 lt.4556N .69 RC4151N8 8 1 .95 
6.95 NE564tl 2.95 1Cl80388 1 4  3.95 

.69 lM565N 1 . 1 9  ll.l13080N 8 1.19 
1.35 LM566CN 1 .  lMt3600N " 1. 19 

C i rcle 231 on Inquiry card. 



From 4K to (1) One Kn 
From 4K to 48K Requires (3) Throe Kits 
From 4K to 16K Requires (1) One Kit 

••Modet 1 aquipped wHh Elpanslon Baud up to 4BK Twa Kits Required 
- Dne Ki1 Raqulltd lor uch 16Kol hpanstan -

TRS-16K3 '200ns for Color & Model I l l  . . . .  $12.95 
TRS-16K4 "250ns for Model l .  . .$10.95 

TRS-80 Color 32K or 64K Conversion Kit 
Kit comes complete with 8 each 4164·2 (200ns) 64K dynamic RAMs 
and conversion documentation. Converts TRS-80 color computers 
with 0 and E circuli boards, and all new color computers to 32K. 
Minor modifications of 32K memory will allow the use ol all 64K ol 
tho dynamic RAM. 

5 % "  Mini-Floppy Disk Drive 
FOR TRS.BO MODEL I (Industry Standard) Features single or double density. Recording mode: FM single, MFM double density. Power: Pull-outs from hand-held 

video games. AP2000 
consists of one MM2716Q 
EPROM and one 74LS04. 
AP2002 consists of two 
MM2716 EPROMs and one 
74LS04. These EPROMs are 
mounted on a circuit board 
with a 12-pin edge card 
connection. EPROMs can 
be reprogrammed for other 
appl ications. 

. . . . . .  $19.95 each +12VOC ( %0.6V) 1.6A maK., +5VDC (:!:0.25V) 1-'-.::...;:.:;;:,;.:::;-.::...;.:.;-.:..::::.:..::::..:;..:.:.=====..:..:..;..:..:..;c.:..:.c.:..:.==.:..:...:.:..:...:.:..;..:=..:..:.;"'--f �::o.�6�e����P��v;';a;,�!).'�J�p0g���t�
t
���� Incl. WI. 3'/J lbs. Size: 5�/. "W x 8"0 x 3'/o "H. 

Part No. Limited Quanllly! Price 
. S4.95 each FD200 . . . . . . . . . . . . . . . . $179.95 J-':;,..,::="::::=:!:...:'+...,..:.=:___=---:.:,:,=-,..,-,:-:-:,.;..,,.-,=c-------"'--f Single-sided, 40 tracks, 250K bytes capacity 

FD250 . . . . . . . . . . . . . . . .  $1 99.95 

AP2000 . . . . . . . . . .  $2.49 ea. or 2 for $3.95 
AP2002 . . . . . . . . . .  $3.49 ea. or 2 for $6.49 

JOYSTICKS 
JS-100K i��:r ���ar 

. . . . . . .  S4Y5 . 

JS-150K i��:r �i�t�ar 
. . . . . . .  $4.75 · l----==--+-;;;;,;,;:,;:..,;,:;,;..;:;,:c;.;,�::..:,.:.:,;c,;.:.=:_;.:,;.7,;���,:..:.:..:.::;::.:.:;.:::::::.._J JVC-40 40K 12) Video Con-

troller in Case . . . . . . .  S4.95 

JS KNOB Knob lor JS5K,100K,150K . . . . .  $.99 ea. 
JVC KNOB Knob ior JVC·40 . . . .  $.99 ea. J§E. Digital Thermometer Kit 

Dual sensors - switch 
controls lor Indoor/outdoor 
or dual monitoring - can be 
extended to 500 feet. Con
tinuous LED .B" hi. display. 
RanQe: ·40"F to t99"F, -40"C 
to 1oo•c. Accuracy � 1 "  
nominal. Cal ibrate lor 
Fa h r e n  he I t I C e  I s i u s  . 
Simulated walnut case. AC 
wall adapter included. Size: 
6'1, "L X 3'.1. "H X IY.:D. 

..,., ,; _-:;;;· .. ' .. "': ... _.) 
J E300 _ . . . . .  $39.95 

BOOKS 
NATIONAL SEMICONDUCTOR - INTERSIL - INTEL 

30001 National CMOS Data Book (1981) . 
(640 pages) 74C. CD4000, and AID Converters 

30002 National Interface Data Book (1980) . .  
(704 pages) DP. DSSOOO, DS3600, DS5700, etc. 

30003 National Linear Data Book (1982) . . . .  $11.95 
(1376 pages) LM. LF, ADC, DAC, LH Series 

30004 National Series 80- Board Level Computor(1980) . . .  $4.95 
(224 pages) 

30005 National TIL logic Data Book (1981) . .  . . . .  $9.95 

(624 pages) 7400.LS.L,H,S, and DM6000 Series 
30006 Above (3) 30001 ,3,5 as set . .  $24.95 
30008 National Memory Data Book(1980) . . .$6.95 

(464 pages) RAMs, ROMs, PROMs, EPROMs Series 
30009 Inters II Data Book (1983) . . . . . . . . . . . . . .  $9.95 

(1356 pages) Complete line. 
30010 National AudioiRadlo Handbook (1980) . . . .$5.95 

(240 pages) Pre-Amps, AM, FM & FM Stereo, Power Amps 
30011 National linear Application Handbook (1980) . . . . . . . .  $15.95 

(736 pages) Application Notes, Linear Brlels, etc. 
30012 National PAL Data Book (19821 . . . . . . . . . . . . . . . .  55.95 

BUG BOX™ - 30 Individual compartments 
��t����u�e�-�1'Cf�a� �,!·s�rc 1�g��� D���e·s B&

g
���e: • Cover marked w/numbers 1·30 • Compartment 

size: 1 " x  3.75" x .5" deep • Box size: 4,g• x 3.3" x .6" • Weight: 1.75 oz. 
BUG BOXTM 

Please specify color code: (B) Blue, (R) Red, (W) Whlte, (Y) Yellow Part No.I Coior Code QTY PRICE 
BGX-001·( ) . . 1 S 2.29 
BGX-010·( ) . 10 19.99 

ANTI-STATIC 
BGX·OOH )AS . .  
BGX-010·( )AS . 

1 5 3.29 10 28.89 
BUG CAGE™ - 12 1ocations store Bug Boxcs, Big Bug Bo-es or Bug Trays • Modular ancl In· 
�e��;����g� ��;vl ���Yo�n�j�i!\?�n�?���;l;s��� pkg. • Cage size: 5·1/8" x s· x 3-718" • 4 colors available - please specily cot01 code: (B) Blue, (AI Red. (W) White, (Y) Yellow (176 pages) Data Shoe!, PAL Design Part No.IColor Code Price 

BUG CAGEim (BGC·D01·_) with Bug Boxes 

LSI BIG BUG BOX™ - Designed to store 
����t�c;�·r:��:::�:�����t�r;a������o��� �-��v!

d
� .s• deep • Three vertical and three horizontal 

��;�����_l�
ci�3d�� .����=����: 7�t5 1�;_1udod • Box 

LSI BIG BUG BOXTM 
Please speclly color code: (B) Blue. (R) Red. (W) 
Whlte, (Y) Yellow 
PART NO./COLOR CODE 
BLX·OOI·( ) . . 
BLX·010·( ) . 

ANTI-STATIC 
BLX·OOI-( )AS . . .  BLX·010·( )AS . .  

OTY PRICE 
1 5 3.29 

10  28.79 
1 5 4.29 10  37.89 

Double-sided, 35 tracks, 438K bytes capacity 

• Shugart 801 A 
compatible 

• Slngle·Sided 
• 77 Tracks 
• 400/BOOK Bytes 

Capacity 
• Industry Standard 

�rn8gl:���og���: �:��ftP_Y R��6o�d?����g���� s���re�
a
M�J

e
J����! density. Transfer rate: i'soK bits/sec. single density: 500K bits/sec. double density. The FDD100·8 is designed to work with the single· sided soft sectored IBM Diskette I, or eQ. disk cartridge. Hard· sectored option available. Power: 1 1 51230VAC @ 50-60Hz, + 24VOC 

1�o�·I �;:r�cru��-·c:s�;��w�r �U2p��:�r�:�ie�).1krz�:P��J5� :���E x 4.5"H. Weighs 12 1bs. Incl. 96-pg. manual. 
Part No. Price 
FDD100·8 Buy 1 1or . . .  . . . . . . . . . .  $269.95 each 
FDD100·8 Buy 2 for . . $259.95 each 
FDD100·8 Buy 10 lor . . . . . . . . . . . . $249.95 each 

2708,2716,2732 & 2764 EPROM Programmer 
J E664 EPROM PROG RAM MER 

BK T O  64K EPROMS - 2 4  A N D  2 8  P I N  PACKAGES 
Seii·Contalned - Requires No Additional Systems for Operation 

;r 7:�o�::� v���;':�·cJo�p��:���t������
ofo�r�d�l����r���:�O:d�n�u�L��;���! Into RAM by keyboard • ChJng�s data In RAM by lteyb01rd • Loads RAM lrom an EPROM • Campues EPROMs lor content dllteren�u • Copln EPROMs • Power In· 

���� :�;���el:0:!mo-:e�0���:��r:!�'�:t�i,nc;s E.n�rz'•�r�:s�s0)��Lo;r:��t�d� J'h"H • Wt.: 51Jo lbs. JE664-A EPROM Programmer . . .  $995.00 
Assemble<l & Teste<l ( lncludesJM16A Module) 

JE665 RS232C INTERFACE OPTION The JE665 AS232C Interim Option implements computer access to the JE664 's RAM. Sample soltware written in BASIC provided tor TAS·80� Model I. Level II Computer. Baud rate: 9600. Word Lgth: 8 bils · odd parity. Stop bits: 2. Option may be adapte<l to otller computers. JE664-ARS EPROM P"O· w/JE6650p\loo . . . . . .  $1195.00 
Assembled ancl Tested (Includes JM t6A Module) 

EPROM JUMPER MODULES The JE664'sJUMPEA MODULE (Personati· 
:���M�f:�� I� a c���?g�nr��p�

e
0�a�g�:��

e
��;;e6c����r r;ro��tp��:�����:19P���e-

s to 
Part 
No. 

JM08A 
Jt,ti6A 
JM16B 
JM32A 
Jt.\328 
JM64A 

EPROM 
2708 
2716.Tt.IS2516 
TMS2716 
TMS2532 
2732 
MCM68764, 

EPROM MANUFACTURER PRICE 
AMD.Motorota.Na!IOnal.tntet.Tt . . . . . $ 14.95 
lntei.Motorola.Nationai.NEC.TI . . . . . .  $14.95 
Motorola. Tl ( +5.·12, +12) . . . . . . . . .  514.95 
Motorola. Tt .$14.95 
AMD.Fujitsu.NEC.H•tachUntel . . . . . .  St4.95 

MCM6BL764 Motorola 
JM64B 2764 Intel 30013 

��P����s����r�:r�ossors and Support Chips 
. 
'
57

'
95 BGC·OOH ) 2 Cages(61oc. ea.) . .  $ 1 1 .95/pkg. 

010400 :�!�� c;:.t���n���t��::,� �:����iot·s products j��i.
5
���� ���c ��t�o

T
:Syi;: �g��s(;nc���;r����t�-���?� 

JM64C TMS2564 Tl .. • . 
BACK PACK™ - Sell-adhesive labels lor the 1------'-'-----'--------_;_-------'-----......;-";...l 

devices, mlcroproc .. porlph. & lnd./mll. products 4.6" x .6"); Vertical (Scompartments .5" x 4.6" x .6"): 205610 Intel Peripheral Design Handbook(1981) . .  . . . .  59.95 and Horizontal (8 compartments .4 • x 3.95" x .6") 
(828 Full data sheets, application notes for Intel • Ideal lor tools, hardware. components, etc. • Tray 

1 components size: 3.55" x 5.05" x .6" • Black color only 
--:-:-:---""'7===-:;-=p-=u7te..-r-;K�e�y7b�oa:-:r-;d-;E::n-c;-:l o7s-ur:-:e-=-s- l =��ro�0 oescRIPTION •:;�; 

"DTE" BiankOesk·Top Enctosures BTV-001 . . . . . . . . .  1.95 
are designed for easy modil!ca· BT0-001 . . . . . . . .  1.95 lion. High strength epoxy molded BTX·003 . . . . . . . . . .  4.98 

back ot ICs • Shows exact Internal logic ln relation 
����n.�1�fa��1�b�:���� ��;���g:;�:��r1�.c:��1r£ ��oJg a��b��-�in ,';rs ·T�

otb�,PJck��dSclu�6� 
• Microprocessor package contains 744 labels 
Part No. Description Price 
BPT·012 TIL . . . . . . . . . . .  57.95 
BPC·012 CMOS . . . . .  8.95 
BPM·012 Combo . . . . . . . . . . .  14.95 
BPU·OI2 I . . . . . . . . . . .  9.95 

UV-EPROM Eraser 
Js Chips - 51 Minutes J ic • �� 

r-::-:-:--=-:-::--,..--, .._.:t:- end pieces ln mocha llrown Hnlsll. 
�� com�������!�s���:�.e��ef:��� ��0� ,!f�a�k�:g Bug 5���a��:rtS�· Bei�s�·��-r��� Erases 2708, 2716, 2732. 2764, 2516, 2532, 2564. Erases up to 8 chips 

,:Sl(," co/�)�0�1�:S·1 ���,r';����;�!�"��,������ . Most popular components within 51 minutes (1 chip In 37 minutes). Maintains constant exposure 
q� Vented top & bollom panels for cooling elliciency. distance ol one Inch. Special conductive loam llner eliminates static 

•3_,0 _ _. 1.50 -/ \ Algid constructionAps"s'e'm"b'ly"l','s;m11!�,"'tlo',',',I!C:,:!,",,'·. 
build-up. Built-in safety lock to prevent UV exposure. Compact - only 

DTE·S Panel Width 7.5" . . . . . . . . . $24.95 UVS-11 El Replacement Bulb . . . . . .  '1 6.95 

lJ!-���]-�i���2liJ]"J�-�-�1!!������������!!����������!� �·�·�'�-�---
-�e•• g��:�! �=�:: �:�:� � �:��· : · · · · · · · · · · · · : ���:�� DE·4 UV-EPROM Eraser . . . . 579.95 

DTE·20 Panel Width 1 9.25 " . . . . . $34 .95 

Mostek DC/DC converter Sprite-style Fan 
l'l!SI..a. Input : 5��;�� .!�e���a��; T�mA. 
- .  Printed circuit mounting. Specllicatlons Incl. 

DC10 . . . . . . . . .  $2.95 ea. or 2/$4.95 

Battery Checker 
Easy·to-use h a n d · h e l d  b a t t e r y  
checker tests A A .  AAA. c. D. a n d  2 1 6  
batteries. A multi-colored meter 
shows if battery is good, weak or 
needs replacing. Size: sv� "L x 2 1/4 "W 
X 1 -7/B "H. 

BC-1 . . . . . . . •  _ . . . . . $6.95 ea. 

Circle 231 on i nqu i ry card. 

Ct11ned & lested (used) ' New . 
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PRIORITY ONE ELECTRONICS 

CPU BOARDS 
CO-PROCESSOR 8086/8087 

16 bit 8 or 10 MHz 8086 CPU with sockets 
for 808 7 and 80130 

Part No. Description Ust Price Our  Price 

80G8Tt86A A& T 8MHz 8086 only $695.00 $624.89 
80G8Tt86C CSC 10MHz 8086 only$850.00 $764.89 
80G8Tt 86A87 A& T with 808 7 option $995.00 $925.00 
80G8Tt66C67 esc with 8087 option'$ 1 1 50.00 $1 065.00 

'808 7 Limits clock speed to 5MHz 

@]) DUAL PROCESSOR 8085-8088 
6 or 8 MHz provides true 16 Bit Power with a standard 

8 bit S-100 bus 
80G8Tt 812A A& T 6MHz $425.00 $398.89 
80G8Tt 812C CSC 6/8 MHz $525.00 $497.89 

68K - 68000 16 DIT CPU 
16 bit 8 or 10 MHz on-board sockets tor 2 7 1 6. 2 732, 

or 2 764 EPROMs tor up to 8K x 16 of memory 
80G8Tt 84A A& T 8MHz $695.00 $625.00 
80G8Tt84C CSC 1 OM Hz $850.00 $765.00 

FORTH OPERATING SYSTEM FOR 68K CPU 
Requires a DISK 1. 64K of CompuPro memory. 

and an INTERFACER 3 or 4. 
80G8T118KOS FORTH operating system $200.00 

CPUZ - Z80D CPU NOW 6MHzl 
3/6 MHz Z80B CPU with 24 Bit Addressing. 

FASTEST Z80 CPU A VAILABLE' 
80G8Tt60A 3/6 MHz A& T $295.00 $279.89 
80G8Tt60C 3/6 MHz CSC S395.00 $374.89 

' When 2 or more 8" disk drives are purchased with Disk 
1 Controller. 

DISK CONTP.OLLEP.S 
DISK 1 FLOPPY CONTROLLER - OUR DESTI 

Fast DMA. Soft Sector, Controls Up to Four 8" or 5 V•" 
Single or Double Density Drives. 
BDPDBI71ACPM A& T w/CPM 2.2 & BIOS $670.00 $495.00 

BOPDB171CCPM 
B06BT17 1 A  

806BT171 C 
BD6BTCPM80 

• When purchased with two 8" $450.00 
disk drives only. 
esc w/CPIM 2.2 & BIOS sno.oo sm.oo 
Disk 1 Controller A& T $495.00 $44U9 

Disk 1 Controller CSC 5595.00 $550.00 
CP/M 2.2 tor 280/8085 w/manual $1 74.89 
& BIOS 8" SID disk 

806BTCPM88 CP/M 2.2 for 8086 w/manuals 
& BIOS 8" SID disk. 

$299.89 

DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set. controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 2.2' 

80G8T177A Assembled & Tested $ 795.00 $750.00 
80G8Tt77C CSC $895.00 $850.00 

CMOS RAM SALE! 
RAM 17 - 64K CMOS STATIC RAM 

12 MHz. RAM 1 7, 2 Watt. DMA Compatible 24 Bit Addressing 

Part No. Description Ust Price Our Price 

80G8TRAM17  64K A& T 10M Hz $31 9.00 
BOG8Tt75A64 64K A&T 12MHz $499.00 $460.00 
BOGBTt 75C64 64K CSC 12M Hz $599.00 $550.00 

RAM 1 6 - 32K x 16 DIT CMOS STATIC RAM 
8 and/or 16 Bit (@ 12 MHz. RAM 1 6 .  32K x 16 or 64 K x 8 

IEEE/696 16 Bit 2 Watt. 24 Bit Addressing 
80G8TRAM16 64K A& T 1 0M Hz $349.00 
80GBTI60A 64K A&T 12MHz $550.00 $510.00 
80G8Tt80C 64K CSC 12M Hz $650.00 $61 0.00 

N EW! RAM 21 - 1 28K STATIC RAM 
8 1 6  RAM 2 1  12M Hz. 128K x 8 or 64K x 1 6  

IEEE/696 8 o r  1 6  Bit. 1 2 Amps. 24 Bit Addressing 
80G8T190A 128K A& T I'DtO\ $ 1 095.00 $ 995.00 
80GBT190C 128K CSC � $ 1 245.00 $ 1 1 25.00 

M-DPJVE SOLID STATE DISK DPJVt 
3500% FASTER!! 

Not really, but the next best thing for CompuPro 8085/88 
Users. Call for Details on M·Orive. 

M·Drive requires a 6MHz CPU 8085/88 dual processor, Disk 
1 DMA disk controller and System Support 

1 Multifunction Board. 
B06BTMDI28KA 1 28K of A&T memmy & M-Otive Soflware $ 1 1 98.00 

B06BTMDI28KC 1 28K of CSC memol)l & M-Otive Software $1 398.00 

806BTM0258KA 256K of A&T memmy & M-Otive Soflware $2395.00 

BD6BTM0256KC 256K of CSC memol)l & M-Drive Soflware $2795.00 

M-DPJVE/H HARDWARE LOGICAL DISK SYSTEM 
Interfaces through two 1!0 ports, and runs at 1 0M Hz. 
IEEE 696 compatible. Requires any CompuPro CPU 
and a Disk 1.  Each board contains 5 1 2K of fast, low 

power (900mA) RAM, with parity checking. 
06S8TIS7A M-ORIVE/H w/soltware. A&T $1 895.00 $1 775.00 
06G8T197C M-DAIVE/H w/sollware. CSC $2095.00 $1 950.00 

I � . I 
S- 1 00 MAINFRAME 

1 1 0V 60Hz CVT Mainframe uses famous 20 slot 
CompuPro Motherboard (55 lbs.) 

BOGBTENC20RM 20 Slot Rackmount $895.00 $825.00 
BOGBTENC200K 20 Slot Desk Top $825.00 $760.00 

l/0 DOAP.DS 
SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 
Serial port (software prog. baud), 4 K  EPROM or RAM 

provision, 1 5  levels of interrupt, real time clock, 
optional math processor 

Part No. Descriplloll Ust Prlct 

BOG8TI62A Assembled & Tested $395.00 
BOGBT162C CSC $495.00 
80GBT11231 Math Chip 
BOG8T11232 Math Chip 
BOG8TIB2AM1 A& T w/82 3 1  Math Chip 
80G8T162CM1 CSC w/823 1 Math Chip 
BOG8T1 62AM2 A& T w/8232 Math Chip 
80G8T162CM2 CSC w/8232 Math Chip 

MPX CHANNEL BOARDS 

Our Prlce 

$359.89 
$459.69 
$1 95.00 
$1 95.00 
$490.00 
$654.89 
$490.00 
$654.89 

1/0 Multiplexer, using 8085A-2 CPU on board w/4K RAM 

80GBT1 66A4 Assembled & Tested $495.00 $444.89 
80G8T166C4 CSC $595.00 $534.89 

With 1 6 K  RA M 
BOG8T166A16 Assembled & Tested 
BOG8T1 66C16 CSC 

$649.00 $584.89 
$ 749.00 $674.89 

INTERFACER 1 
Two Serial I/O 

80GBT133A Assembled & Tested $249.00 $218.89 
80G8T133C CSC $324.00 $289.89 

INTERFACER 2 
Three parallel, one serial I/O board 

80GBT150A Assembled & Tested $249.00 $218.89 
80GBT150C CSC $324.00 $289.00 

INTERFACER 3 
Eight-channel multi-user serial I/O board 

BOGBT174liA Assembled & Tested $699.00 $628.89 
BOG8T174liC CSC 200 hr. 8 port $849.00 $748.69 
80GBT1745A Assembled & Tested $599.00 $558.89 
80GBT1745C CSC 200 hr. 5 port $69g.oo $628.89 

INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 

80G8TIB7A Assembled & Tested $395.00 $314.89 
80GBTIB7C CSC $495.00 $414.89 

SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel 110 

80GBT144A Assembled & Tested $299.00 $285.00 
80GBT144C CSC $395.00 $375.00 

S- 1 00 MOTHERBOARDS 

BOGBT153A 
80GBT153C 
80GBT154A 
80GBT154C 
80GBT155A 
BOGBT155C 

Active termination, 6-12-20 Slot 
A& T 6 slot, 2 lbs. $ 1 40.00 
esc 6 slot, 2 lbs. $ 1 90.00 
A & T  12 slot, 3 1bs. $ 1 75.00 
esc 12 slot, 3 lbs. $240.00 
A& T 20 slot, 4 lbs. $265.00 
esc 20 slot, 4 lbs. $340.00 

$125.00 
$1 55.00 
$1 55.00 
$220.00 
$235.00 
$310.00 

Circle 354 on Inquiry card. 



PRIORITY ONE ELECTRONICS 

UNBELIEVABLE! While the rest of the industry struggles to aHain 6MHz, CompuPro has eHortlessly jumped from 1 0  to 12M Hz. The 
power consumption (400mA; 2 WaHs) is still the lowest in spite of running nearly twice as last. Priority One Electronics has purchased 
the remainder of CompuPro's 1 OM Hz boards and are oHering them at these unprecedented prices. 

• Extremely tow power consumption (2 watts 
typical) 

• Flawlessly handles any DMA device per IEEE 
696 specilications 

• Board addressable as one 64 K x 8 or 32 K x 1 6 
block: D I P switch selectable on any 64K 
boundary 

@]) RAM  1 6  
• Single +5 Volt operation (requires no other 

supply voltages) 

• Extremely low power consumption (2 watts 
typical) 

• Switch-Selectable choice at 24 address lines 
conforming to IEEE 696/S-100 extended 
addressing 

• Meets or exceeds all IEEE 696/S-1 00 speci
fications 

• Flawlessly handles any DMA device per IEEE 
696 specifications 

• 2K windows. individually selectable at EOOO. 
E800, FOOO. and F800 permits use with older 
memory-mapped disk controllers or ROM 
(i.e .. Morrow. NorthStar) �:��E: $31 9.00 ea. 

• Single +5 Volt operation (requires n o  other 
supply voltages) �:��E: $349.00 ea. • 24 bit addressing: conforms to IEEE 696 
specifications 

List Price: $ 650.00 • Any 16K block may be disabled: dip switch 
selectable 2 K  disable from XXEOOO - FFFF in 
2K increments 

List Price: $599.00 • 8 or 16 bit data transfer dependant on SXTRQ. 

io�:: $299.00 ea. Conforms with IEEE696 timing requirements 
for XTRQ and SIXTN �:;e: $325.00 ea. 

• Switch Selectable PHANTOM disable 
BOGBTRAM 1 7  Assembled & Tested 

·-- SYSTEM 81 6/B'" 
• - System 816/8 delivers state-of-the-art single user computing today. 

with an option for future expansion to multi-user operation. 
The CompuPrn tamilyot system packages excel in high level business. SYSTEM 8 1 6/B Basic Specifications: 
�ndustnal, and screnlifrc comput�ng envrronments. 8 bit processor 6MHz 8085 - 16 bit procesoor 8MHz 8088 
Each package includes a unique combination of CompuPro system Disk storage: Up to 2.4 Megabytes. Single or double sided. single or 
components. optimized for common single and multi-user applications. double density, expandable to 4.8 Megabytes. 
All systems run 8 and 16 bit soltware. and all single-user systems may Main memory: 256 K - expandable to: 1 Megabyte 
be easily upgraded to multi-user opertion. The result is a computer Serial ports: 6 
which can grow as your computing requirements grow. Software: CP/M 2.2. CP/M-86. M-Drive. SuperCalc-86, dBase II 

SYSTEM 8 1 6  BASIC COMPONENTS 
HARDWARE: 
• Desktop enclosure with 20 slot motherboard 
• Dual QUME DT8 floppy drives in a cabinet with power supply 
• Dual CPU 8085/8088 
• Memory is comprised of multiples of RAM 17 64 K static memory 

boards 
• High speed Disk I DMA floppy disk controller board 
• System Support One board: Clock/calendar. RAM/ROM/Math 

processor options. RS-232 serial port. dual interrupt controllers. 
3 interval timers 

• All internal cables 

SOFTWARE: 
• CP/M 2.2'" and CP/M 86'" operating systems 
• CompuPro M-D RIVE'" lor solid state disk drive 
• SuperCalc-86'" spreadsheet program by Sorcim 
• dBase II'" data base software by Ashton Tate 

SYSTEM 81 6/A'" 
System 816/A gives superb computing today with an option for future 
expansion • all the way up to sophisticated multi-user operation 

SYSTEM 8 1 6/A BASIC SPECIFICATIONS 
8 bit processor 6MHz 8085 16 bit processor: 8MHz 8088 
Disk storage: Up to 2.4 Megabytes. Single or double sided, single or 
double density, expandable to 4.8 Megabytes. 
Main memory: 1 28K - expandable to: 1 Megabyte 
Serial ports: 4 Parallel ports: t 

Convenience features: Clock/calendar. interrupt controllers. interval 
timers, and math processor option. 
Save over $ 1 800.00 compared to all components pur
chased separately. 
BOGBTSYS816BOA Single user system desk top, A& T $6995.00 
BOGBTSYS816BOC Single user system desk top, esc $7795.00 

SYSTEM 8 1 6/C 
System 816/C is the system ot choice for firms which need superior 

computing power now, with the option to expand into an even more 
powerful system in the future. System 816/C supports up to three users 
simply by adding appropriate terminals: for more users. just add more 
CompuPro RAM and terminals. 

· 

SYSTEM 81 6/C BASIC SPECIFICATIONS 
8 bit processor 6MHz 8085 - 16 bit processor 8MHz 8088 
Disk storage: Up to 2.4 Megabytes. Single or double sided. single or 
double density. expandable to 4.8 Megabytes. 
Main memory: 384 K - expandable to: 1 Megabyte 
Serial ports: 9 
Software: CP/M 2.2. CP/M-86. MP/M 8- I 6. M-Drive. SuperCalc-86. 
dBase II 
Convenience features: Clock/calendar. interrupt controllers, interval 
timers. and math processor option. 
Save over $2300.00 compared to all components pur
chased separately. 
BOGBTSYS816CDA Multi-user syslam desk top. A&T $8995.00 
BOGBTSYS816COC Multi-user system desk top, CSC $9995.00 

BOGBTRAM1 6 Assembled & Tested 

MINICOMPUTER REGULATORS 

% SOL.A El-ECTRIC 

The Sola Micro/Mini Computer Ultra Isolated Regulator provides 
instantaneous voltage regulation. and ultra isolation from both trans
verse and common mode noise for any type of load. 11 also suppresses 
transients, protects against overloads and serves as a portable dedi
cated line. II is the ultimate in AC line conditioning equipment 

POP.TADLE 120VAC 60 Hz SINGLE PHASE 
Mufmum Dimensions Approx. 

Oulpul l X W x 0 Shfppfng Prlce 
Part No. VA Rating )Approx.) Weight Usl SALE 

BOSIA8313070 70 12 x 6 x 6 10 lbs.$196.20 11 59.00 
BOSIA63131 1 4  140 12 x 6 x 6 18 $257.15 208.40 
BOSIA63 1 3 1 25 250 14 X 8 x 8 31 $305.55 248.05 
BOSIA83 1 3 1 50 500 1 7  x 9 x 9 47 $424.40 344.00 
BOSIA6313175 750 1 7  x 9 x 9 60 t $541 .40 438.80 
BDSIA83 1 3210 1 000 1 7  x 9 x 9 75 t $627.10 508.25 
BOSIA831 3220 2000* 1 7  X 11 x 1 1  1 08 !  $.1066.40 864.35 
Output voltage is 1 20VAC ±3% for an input voltage of 95-130VAC 
*Unit has 30 Amp twist receptacle. 
Also available are Hard Wired and 50Hz models 
t Shipped Freight Collect 

• 0 - 300 baud 
• AS232C interlace 
• Full duplex 
• Carrier detect indicator 
• Bell 1 03 compatible 
• low voltage 
• Originate/Answer switch selectable Us! Prlce SAL£ 
BOMURMMIOO 0 - 300 baud modem $99.95 $79.00 

(Shipping Weight: 2 lbs.) 
BDCNORS2328F RS232 cable $19.95 

Cables also available lor Atari, Tl. Vic 20, & Timex 

Centronics/Epson ports: 1 
Software: CP/M 2.2. CP/M-86, M-Drive. SuperCalc-86, dBase. 
Convenience features: Clock/calendar, interrupt controllers. interval 
timers, and math processor option. 

�- I_,.! PRIORITY ONE ELECTRONICS tiQHii\l 
1 - 9 1 6 1 DEERING AVE. CHATSWORTH, CA 9 1 3 1 1 � 

Save over $ 1 000.00 compared to all components pur
chased separately. 

BOGBTSYS818ADA Single user system desk top, A&T $5495.00 
BDGBTSYSB1 6ADC Single user system desk top, esc $6045.00 

(All Systems shipped Freight Collect) 

r?m���A�?s�tcf,c��ne$�d��?F!�o�;�!s�e�s�d�Sa� ���M��A��R1��Zo�n���!,!�M 
SHIPPING & HANDLING ol $3.00 lor !he firs I 3 lbs. plus 40¢ lor each additional pound. Orders over 50 lbs. sent freight collect Just in case, please include your 
phone number Prices subrect to change without notice. We will do our best to maintain prices through March, 1983. Credit Card orders will be charged approp· 
riate height II you hilvcrl"l received your Winter '83 Engineering Selection guide, send S 1 .00 lor your copy today! Sale prices lor prepaid orders only. 

RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-141 1 
Circle 354 on Inquiry card. 



PRIORITY ONE ELECTRONICS 

S- 1 00 DUAL 8' '  SUBSYSTEM 
BOCCS2422A 
BOSIEFD01 008 
BOIII FOE002 

S-1 00 Disk Controller with CP/M 2.2 
Siemens Double Density 8" drive 
Dual Horizontal Cabinet 
with Power Supply 
and Data Cable 

SA VE $2 1 2.00!! 

1 $399.00 
2 $478.00 
1 $295.00 

$ 35.00 

$ 1 207.00 

59.9,�.!,00 DON'T 
MISS OUT! 

Order No. 
BOPDBSIESUBI 

DUY DPJVE AND CADI NET TOGETHER AND $AVE! 

ffB lnternariona/ 
I nsrrumen ra rion 
Incorporated 

• Positive Pressure Filler Cooling 
• Power Supply:4A@l +5V.3A@l+24V 

I A @l ·5V 
• Each output is individually fused 

• H inged top for easy access 
• Heavy non· flex .090 alumin· 

urn base 
· • Modular power connectors 

DUAL 8" SIEMENS FOOl 008, 
D UAL 8" CABINET POWER SUPPLY 

AND INTERNAL POWER CABLES 
IF BOUGHT SEPARA TELY: $890.00 

PRICED AT: $695.00 
BOPOBIIISIE 

ENVIRONMENT MONITOR PANEL 
Temperature and vollage monllor with visual and audible alarm for 
overtemp condition. Olrecl Olgllal Readaulaf lntemaltemperalure ln 

C' an slandard DVM 
BOIIIFDEOD2 CABINET ONLY (Sh. WI. 38 lbs.) $295.00 
BOPDBIIISIEEM 2-0rives. Cabinel & disk environmenl monilor $775.00 

BOIIIFDEDD2EM Cabinet only with disk environment monitor $375.00 
BOPDB50MI 8EI8E Dual Oala Cable $ 3 1 . 1 5  
BOPGC50S60S E x  lerna I Oala Cable $ I 9. 71 

64K I EEE/S- 1 00 DYNAM IC  RAM n• California 
-• Computer 
- Systems 

2 or 4MHz BANK SELECTABLE 
• 2 or 4 MHz operation • Designed to IEEE proposed S-1 00 bus stand
ard • Supports IMSAI-type front panels • Operates with either an 8080 
or Z-�0 based S-1 00 system providing processor transparent refreshes 
with both • Bank-select system allows system memory expansion • 
Bank-select port's address is jumer selectable • Any 1 6 K  block can be 
made bank-independent • All 64 K can be made bank-enabled on oower
on and reset • Fully buflered address and data lines • Conliguraiton as a 
16K. 32K or 48K board without the removal of RAMs • Fail-safe refresh 
circuitry for extended Wail States • Board configuration with reliable, 
easy to configure Berg jumpers • Supports OMA • Jumper-selectable 
Phantom input • Assembled & Tested • All ICs in sockets • Uses 
Popular 4 1 1 6  RAMs • Full factory warranty. 

REGULAR LIST PRICE IS $3 75.00 

YOU SAVE AN 
INCREDIBLE $1 76.00! !  

$1 99.00 
BO CCS20653 !Sh. Wt. 2 lbs.! 

BDMPI51• Single-Side<! Double-Density 48 TPI $200.00 
BOMPI52• Double-Sided Double-Density 48 TPI $270.00 
BOMPI91 •  Single-Sided Double-Densily 96 TPI $275.00 
BOMPI92" Double-Sided Double-Densily 96 TPI $400.00 
•Replace ..... when ordering, with "m" forMP./ style bezel, 
or "S" for Shugart style bezel. (Shipping Weight 5 lbs.) 

The first 2" high 8" disk drive allows for mounting under 
the keyboard on CRT. etc. 

NO AC Required +5 V +24 VDC only 
FAST 3 msec track to track! 

BOMP14 1 M  

BOMP142M 
BOMP141S 
BOMPI42S 
BOMPI41 D 
BOMP142D 

v, High 1 side double-density $380.00 
'h High 2 side double-density $460.00 
Full height I side single drive. dble.·density $380.00 
Full heighl 2 sided single drive, dble.·density $480.00 
Full height 1 side dual drive, dble.-density $780.00 
Full heighl 2 side dual drive. dble.-density $920.00 

. 1 1  lbs. 

B·INCH 
THIN  LINE 

Exactly one-half the height of a n y  other model 
Proprietary, high-resolution, read-write heads patented 
by Tandon 
D.C. only operation - no A. C. required 
Industry standard interface 
Three millisecond track· to-track access time (9 lbs.) 
BOTNOTM8481 Single Sided: $380.00 2 or more: $370.00 ea. 
BOTNDTMB482 Double Side<!: $495.00 2 or more: $485.00 ea. 

TANDON 51/• "  DRIVES 
BOTNDTMI OO I  Single Sided, 250KB (5 lbs.) $220.00 ea. 

2 or More: $200.00 each 
BOTNOTMI 002 Double Sided, SOOKB $295.00 ea. 

2 or More: $270.00 each 
BOTNDTMI 003 Single Sided. SOOKB $295.00 ea. 

2 or More: $270.00 each 

BOTNDTMI004 Double Sided, 1 OOOKB $395.00 ea. 

DUAL 8 I I  HALF HEIGHT 

FLOPPY CABINET 
• 24V @l 4A S V  @l 3A 

• � rna INSTRUMENTATION, Sv� BOO ffB INTERNATIONAL 

• Fan cooled 11\fc. 
• Sockeled power connections 
• All supplies regulaled Usl Price SALE 

BOIIIOTUJ!)2 Dual Thin line Cabinel ( 12 lbs.) $225.00 $1 65.00 

DUY THE CADINET & DPJVES AND $AVE! 
WHh 2 Tandon ThlnUnes 

BOPDBIIITNDI Cabinet w/2 TNDTM8481 -1 sided (30 lbs.)$885.00 
BOPDBIIITND2 Cabinet w/2 TNDTM8482 • 2 sided (30 lbs.) $ 1 1 1 5.00 

WHh 2 MPI Sllmllnes 
BOPOBIIIMPII Cabinet w/2 MPI41 M • 1 sided (30 lbs) $920.00 
BOPDBIIIMPI2 Cabinet w/2 MPI42M • 2 sided (30 lbs.) $1 080.00 

Options 

BOIIIDTLMPIKIT MPI driye adaptor mounting kil (2 lbs.) $24.95 

BOIIIDCCSHU Shugart 1 ACIDC power conneclor kit (2 lbs.) $14.95 

(For full size single SAB01 or compatible drives) 

C i rcle 355 on inquiry card. 



PRIORITY ONE ELECTRONICS 

LOWEST COST 
PRINTERS AV AILADLE $299 .00 m$,?,g,�:,g,P, 

COEX 
80 

F/T 

• 80 cps • I 0, 1 2  or 16.5 cpi • 3 selectable line spacing • Vertical 
format control • Centronics parallel or RS232 serial interlace • Uses 
a standard Underwood spooled ribbon • Friction and tractor feed 

Ust Prlce Our Prlce 
BOCOI80FT Parallel int. $399.00 $329.00 
BOCOI80mER Serial int. $399.00 $329.00 

(Shipping Weigh!: 21 lbs.J 

H ITACH I  Hitachi Denshl ArnenCa.Ud. 

DUAL TRACE 
OSCILLOSCOPES 

AU HITACHI DUAL TRACE SCOPES ARE SHIPPED COMPLETE 
WITH 2 PROBES AND INSTRUCTION MANUAL 

V-353F 35 MHz 
DELAYED SWEEP 

• Single time base delay sweep • 
rectangular CRT with internal graticule. 
• High sensitivity I mv/div (7MHz) • 

. Large dynamic range of 8 div to full band· 
· width • CHI output • Built·in signal 
. delay line 

''t%\Xbii f ! BOHIT1353F Ust: $949.00 

SALE: $799.D0 
V-352F 35 MHz D UAL TRACE 

Same as V353F except without delayed sweep. 

BOHI11352F List: $895.00 SALE: $7 49,00 
V-203F 20 MHZ 

DELAYED SWEEP 
• Single time base delay sweep • High 
sensitivity I mv/div (5MHz) • Ful l  TV 
triggering • X·Y operation • CHI 
Output • High reliability, MTBF 20,000 
hours 

List: $749.00 

SALE: $625.00 
V-202F 20 MHz D UAL TRACE 

Same as 1203F except without delayed sweep. 

BoHITV202F List: S695.oo SALE: $575.00 
V-302F 30 MHz · • High sensitivity I mv/div (5 MHz) • 

Full TV Triggering • X·Y operation • 
CH I Output • Built·in signal delay line 
• Higli reliability, MTBF 20,000 hours 

80HI11302F List: $799.00 

SALE: $699.00 

V-152F 1 5  MHz DUAL TRACE 
Same as V302F except without delay line and only 1 5 MHz. 

BOH1ll152F List: $595.00 SALE: $495,00 

• 5 x 7 Dot Matrix • Parallel Interface (Centronics) • 
Tractor Feed • Dot Addressable Graphics • Up to 3· Part 
Paper • Self Test • One Year Warranty • 30 CPS 80 
Column Unidirectional • Uses Regular Paper 

BoAXM&PIOOA (Shipping Weight 1 1  lbs.) 

List Price: $389.00 5229.00 � 1 DATAGARD'" 
l'-_...;...,J V JsGL WABER 

LINE MONITOR POWER 
CONDITIONERS 

Belore you plug i n  your computer, you'd better consider how you are 
going to insure or protect your investment from unwanted electrical 
pollution 

DG1 1 5  SERIES 
SINGLE STAGE SPIKE PROTECTION 

P1rt Na. Dncrtjlllon WI. Ust SALE 

BOWBRD & I 1 5P Wall unit plug in 2 lb� $49.95 $34.95 
BOWBRD&I 1 5S 6 outlet strip w/SW&LT 3 1bs. $61 .95 $42.00 

DG:l1 5  SERIES 
3 STAGE SPIKE FILTER & FOUR STAGE NOISE FILTER 
BOWBRDB31 5P 5Wall unit pig in 2 lbs. $1 53.95 $ 99.95 
BOWBRDB315S 6outlet stripw/SW&LT 3 1bs. $193.95 $11 9.95 
BOWBROG315R 6 outlet racks w/SW&LT 8 1bs. $193.00 $11 9.95 �TEXAS INSTRUMENTS 

1 6  PIN GOLD AND TIN 

DIP SOLDERTAIL SOCKm 

TIN GOLD 
OTY BOTIS16LP BOTIG1 6LP 

50 $ 8.00 $ 1 0.00 
1 000 $ 60.00 $ 80.00 
4500 $225.00 $31 5.00 

SEND $1 .00 TODAY 
FOR THE NEW, FULL COLOR 
WINTER 1 983 ENGINEERING 

SELECTION GUIDE!! 

EIA/RS232 WALL PLATES 

(Does not include connectors) � w 
;;j$lo�1

00ingle punched 
.� �·� � 

80IIIWP08252 Dual Punched " • · 
4/$1 2.00 
RS-232 "D" SUD-MINIATURE 

CONNECTORS 
1-9 ID-24 2H9 10D-UP 

80CNDD825P 25 Pin Male $2.75 $2.50 $2.25 $1.95 
80CNDD825S 25 Pin Female $4.00 $3.50 $3.25 $3.00 
80CNDDB51212 I Pc. Grey Hood $1.85 $1.40 $1.25 $1.15 
80CNDP25H 2 Pc. Grey Hood $1.50 $1.25 $1.10 $1.00 
80CNDDB51228 2 Pc. Black Hood $1.75 $1.50 $1.35 $1.20 
BOCNDD20418 Hardware set 2/Pr. $1.00 $ .80 $ .70 $ .80 

5''  DISKmES 

,. SOFT SECTOR 
40 TRACK SINGLE SIDED 

DOUBLE DENSITY WITH 
HUB REINFORCING RINGS 

Package of 10: $1 9.95 
BON US!! 

FREEl! KASSETTE 1 0  
LIBRARY CASE WITH 

PACKAGE OF 10 DISKmES 
A $4.25 VAlUEII 80PI15SDD (Shipping Weigh! 2 lbs.) 

80PRI58o package of 80, less Library Case $1 20.00 

• High Impact Plastic 
Cabinet (Silver Grey) 

Ust Prtce SALE 

BOHITCM1481 Comp video lvp·p (28 lbs.) $479.95 $339.00 
BOHITCM1472 RGB 16 colors.(35 lbs.) $1 029.95 $749.00 

r?m���� �?s�� c���e$�d��?F!�o�y-�!.��s�d�Sa� ���M��A��R1��Zo�!��!�!�M 
SHIPPING & HANDLING of $3.00 for the lirst 3 tbs. plus 40' lor each additional pound. Orders over 50 lb& sent freight collect Just in case, please include your 
phooe number. Prices subject to change wittxlut notice. We will do our best to maintain prices through March, 1963. Credit Card orders will be charged approp
riate freight. If you haven't received your Winter '83 Engineering Selection guide, send $1.00 for your copy today! Sale prices for prepaid orders only. 

RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-141 1 
Circle 355 on Inquiry card. 



PRIORITY ONE ELECTRONICS 
WE ARE OPEN IN IRVINE, CA! 

GET ACQUAINTED 
COUPON!  

That's Right! Priority One Electornics 
proudly announces the February 1 983 
Opening of its 1 0 ,000 square-foot SYS
TEM CENTER/RETAIL SHOWROOM in the 
heart of Orange County, California! -=::;s��� 

Good On Any Prepaid Purchase 
Over $25.00. At Our Irvine Systems 
Center Only! Limit One Per Person. 

1 8241 McDurmott Irvine, CA 927 1 4  

f :/;�':E�m 6 MICROPOLIS 
DEST OF DOTH WORLDS! 

PERFORMANCE 6 LOW COST!! . 

• Z80A 4MHz CPU • 64K RAM • 2 Serial RS-232 Ports • 
Floppy Disk Interface Controls Four 8" or 5 'I<' Drives • 35 Mbytes 
of mass storage • CP/M 2.2 with the Sierra Data Menu Driven BIOS 
• Winchester Hard Disk Adaptor • Disk Drive Power Supply and 
Cabinet • Drive Data Cable • S-1 00 IEEE Compatible 

:04:r�:�: TOTAL 
BOSOSSBC SBC Computer $850.00 

PACKAGE BOSOSHOI Hard Dis Cont. $1 50.00 
BOSDSWNMCP Disk Cab & P.S. $495.00 PPJCE· BOMCPI2231 35 Mbyte • 

Hard Disk $3595.00

$4
7
95 00 BONSDSCPM CP/M 2.2 w/BIOS$ 150.00 0 

$5240.00 SA VE $445.00!! (Shipped in 5 boxes. total Sh. Wt: 81 lbs.l BOPOBSDSMCP 

$1 0.00 $1 0.00 

5- 100 DOARDS 
SSM 

Part No. Descrtpllon Usl Prtce Our Price 

BOSSMPBIA 2708/27 1 6  Programmer & EPROM$265.00 121 9.89 
BOSSMI05A 105 Input/Output $329.00 289.89 
BOSSMIOBA lOB Eight Serial 1/D $550.00 469.89 
BOSSMID4A 2 Parallel, 2 Serra! 1/0 $290.00 249.89 
BOSSMVB3A2480 x 24 Vrdco Ooanl $499.00 440.00 

DUAL 
BODULCPU88000 68000 S - 1 00 CPU $895.00 $850.00 
BOOULDMEM256K 225fiK llyuamn. Mt:mmy C:.ul S l i'�I�IIUI $1 230.00 
BODULCMEM32 32K CMOS Mc111my Carr! $695.00 

�
660.00 

BODULEPROM32 2 7 1 6  EPROM lloalll $29500 280.00 
BODULSI04DMA S I04 · DMA $ti�l5 00 650.00 

BOCCS2810A 
BDCCS271001 
BOCCS271901 
BOCCS272001 
BOCCS273001 
BOCCS2422A 

CALIFORNIA COMPUTER 
Z80A CPU w/IIS?:I? $J?� 00 

1
289.89 

4 Port Serra! 1/0 $:t?5 Oil 310.00 
2 Ser�tJI, 7 Cl!lllrorm:s P;tr $:!!ill 00 345.00 
4 Port P:uath:t 1/11 $?/o 110 265.00 
fi Pmt Sl!rrat 1/0 $�•'>0 00 525.00 
F loppy rhsk o:ontrollr:r w/CI'/M$4?'• Oil $375.00 

2 QUME DT8s 8" DOUBLE SIDED 
DISK D R IVE AND A CCS2422A 

FLO PPY DISK CONTR OLLER 
WITH C P/M 2.2®! ! !  

• 2 double sided 8 "  Q U M E  DT8s 
• CCS242 2A Flopy Disk Controller w/CPJM® 
• Controls up to four 8" and/or sr/4' drives simultaneously 
• CompuPro cabinet wilh power supply and internal data 

cable 
• E:xternal data cable included 

SAVE 
$1 274. 7711 

$1 495.00 
BOPDBGBTCCS 

LIST PRICE: 

$2 769.88 

r Shtpp/l)g Charge: $22.20: shipped in two boxes) 

•• 1-=-� PRIORITY ONE ELECTRONICS MOM ... � 
- r; I ( , I I l l l �IN\ , /\VI CHATSWORTH. CA 9 1  3 1  I a NED .. -

T���� ����t:t��� .. s�t?�?t .�t��.-t�!�.�, .:d�S.� �!���p&��o�ls1?o?r!I��M�N�M�M 
SHIPPING & HANil i iNti ol $:\till IIH lin: lu :.l :l ilt:- phr:-. 40¢ lw t:at:lt ,uhllllnlrat pound Orders over 50 lbs. sent freight collect Just in case. please include your 
phone ruunln:r Pru:t::. :;tii iJt:f:l l l t l.lt.ttKJI: wtiiKntl tutln:t: W1: wtll t�t tHit ht�st to rna1nla111 IJIICes through March. 1 983. Credit Card orders will be charged approp
natc lrl!l[llll II vott havl:tt'l t 1.1:1:1vt:tl vuur Wmlt:r 'IU l lrquu:t:llll!J St:h:r:tulll Ul lltle. send $ 1 00 lor your copy today! Sate prices lor prepaid orders only. 

RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (IIVine:) (714) 660-1 . 1 1  
Circle 356 on inquiry card. 



Micromi11t wiD put both a co�pater 
development system and· a11 OEM dedicated 

controller in the palin of your hand 
for as little as $127: 

The ZB Basic Computer/Controller 
represents a milestone in microcompu
ter price-performance . The entire 
computer is 4" by 4 lh'' and includes a 
tiny BASIC interpreter, '4K bytes of pro
gram rnemory, one RS-232 serial port 
and two parallel ports plus a variety of 
other features. The ZB microcomputer 
board is completely self-contained and 
optimized for use as a dedicated con
troller. Can be battery operated . Comes 
with over 200 pages of documentation. 

ZB BASIC COMPUTER/CONTROLLER 

• Uses Zilog Z8671 single chip mic-
rocomputer 

• On board tiny BASIC interpreter 
� 2 parallel ports plus serial I/O port. 
• Just connect a CRT terminal and 

write control programs in BASIC 
• 4K bytes of RAM. EPROM pin com

patible 
• Baud rates 1 10-9600 BPS 
• Data and address buses available for 

124K memory and 1/0 expansion 
• Consumes only 1 . 5  watts at +5, + 1 2  

& -12v. 

BCC01 ZB Basic Computer 
Assembled & Tested . •  $199.00 

BCC02 Z8 Basic Computer 
Kit . . . . . . . . . . . . . . . .  $169. 

COMING SOON 
AID Coiwerter 8 Channel 8 Bit 
AC liD Board 

. 

• 4 Channe/ 1 15Vac inputs 
• 4 Channe/ 1 15Vac outputs 
20 MA ADAPTER 

Z8 MEMORY. 1/0 EXPANSION & 
. CASSETTE INTERFACE 

The ZB Memory, 1/0 Expansion & 
Cassette Interface Board (ZB Expan
sion Board for short) allows you to add 
up to BK of additional memory plus 
three 8-bit parallel ports to your ZB 
Basic Computer/Controller. The mem
ory expansion will support any com
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200Hz) . 
BCC03 Z8 Expansion �oard 

w/4K memory . . . . . . . .  $140.00 
BCC04 Z8 Expa�sion Board . 

w/8K memory . .  $170.0�/ 

,s featured in Ciarcia's Circuit Cellar, 
Byte Magazine, July, August, 1 981 . 

l8 is a trademark of Zilog Inc. CP/M is a trademark of Digital Research 

Z8 EPROM PROGRAMMER 

The EPROM Programmer board 
allows you to transfer application pro
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires ZB Basic 
Expansion Board for operation.  
NOTE: We recommend the higher cur
rent UPS03 or U PS04 power supply 
when using the EPROM Programmer. 

BCC07 Z8 EPROM Progr(!mmer 
Assembled & Tested 

• . .  $145.00 

Z8 SERIAL EXPANSION BOARD 

The Serial Expansion Board adds an 
additional RS-232C serial portio the ZB 
system .  I t  runs at 75 to 19 ,200 baud in 
all standard protocols. The 20 rna. cur
rent loop .is opto-isolated for reliability 
and protection.  

BCC08 ZB Serial Board 
1\ssembled & Tested . . .  $180 .00 

MOTHER-BOARD 
MB02 Z8 Mother Board 

with 5 connectors (Gold) 
Assembled & Tested . . . .  $81 .00 

UNIVERSAL POWER SUPPLY 
+5 @ 300 rna. +12 & -12V @ 50 rna. 
UPS01 Assembled and 

Tested . . . . . . . . . . . . . .  S 35.00 
UPS02 Kit . . . . . . . . . . . . .  S 27.00 

+5 @ 1 amp. +12 & -12V @ 50 ma. 
UPS03 Assembled and 

Tested . . . . . . . . . . . . . .  S 60.00 
UPS04 Kit . .  · . . . . . . . . . . .  S 50.00 

Z8 CROSS ASSEMBLERS 

FROM ALLEN ASHLEY 
For TRS-80 Mod I S 75.00 

-·�""u' For TRS-80 Mod Il l S 75.00 
XAS03 For CP/M-8" . . . .  $150.00 

FROM MICRO RESOURCES 
MR01 , CP/M-8" Diskette . $ 75.00 
MR02 APPLE II CP/M 5%" $ 75.00 

MICROMINT INC. 
ti61 Willow Avenue 
Cedarhurst, NY 1 1 51 6  

To Order : 
Call Tol l  Free 
1 -800-645-3479 
For Information Cal l :  
1 -51 6-37 4-6793 

Circle 481 on I nqu iry card. 

*In quantities of 100 



256 X 4 (450ns) 1 .95 
256 X 4 (450ns) (cmos) 3.95 

1024 X 1 (450ns) ' .89 
1 024 X 1 (450ns) (LP) 1 .29 
1 024 X 1 (250ns) (LP) 1.69 

21 1 1  256 X 4 (450ns) 2.99 
2 1 1 2  256 " 4 (450ns) 2.99 
2 1 1 4  1024 X 4 (450ns) 8/14.95 
21 14L-4 1 024 X 4 (450ns) (LP) 8/15.25 
21 14L-3 1 024 X 4 (300ns) (LP) 8/15.45 
21 14L-2 1 024 X 4 (200ns) (LP) 8/15.95 
2147 4096 X 1 (55ns) 4.95 
TM$4044-4 4096 X 1 (450ns) 3.49 
TM$4044-3 4096 X 1 (300ns) 3.99 
TMS4044-2 4096 X 1 (200ns) 4.49 
MK41 1 8  1024 X 8 (250ns) 9.95 
TMM201 6-200 2048 X 8 (200ns) 4 . 1 5  
TMM2016-150 2048 X 8 (150ns) 4.95 
TMM2016-100 2048 X 8 (1 00ns) 6 . 1 5  
H M 6 1 1 6-4 2048 X 8 (200ns) (cmos) 4.95 
H M 6 1 1 6-3 2048 X 8 (150ns) (cmos) 5.95 
H M 6 1 1 6-2 2048 X 8 ( 1 20ns) (cmos) 8.95 
H M 6 1 1 6LP-4 2048 X 8 (200ns) (cmos)(LP) 6.95 
H M 6 1 1 6LP-3 2048 X 8 (1 50ns) (cmos)(LP) 8.95 
H M 6 1 1 6LP-2 2048 X 8 ( 1 20ns) (cmos)(LP) 1 0.95 
Z-6132 4096 X 8 (300ns) (Oslal) 34.95 

LP � Low Power Oslal = Quasi-Sialic 

D Y N A M I C  R A M S  
TMS4027 4096 X 1 (250ns) 
UP04 1 1  4096 X 1 (300n�) 
M M 5280 4096 X 1 (300ns) 
MK4108 8 1 92 X 1 (200ns) 
MM5298 8 1 92 X 1 (250ns) 
4 1 1 6-300 1 6384 X 1 (300ns) 
4 1 1 6-250 16384 X 1 (250ns) 
4 1 1 6-200 16384 X 1 (200ns) 
4 1 1 6- 1 50 16384 X 1 (1 50ns) 
4 1 1 6- 1 20 16384 X 1 ( 1 20ns) 
2 1 1 8  16384 X 1 (150no) (5v) 
41 64-200 65536 X 1 (200ns) (5v) 
4164-150 65536 X 1 (150ns) (5v) 

5V = single 5 voll supply 

E P R O M S  
1702 256 X 8 (1 us) 
2708 1024 X 8 (450ns) 
2758 1024 X 8 (450ns)(5v) 
2716 2048 X 8 (450ns)(5v) 
2716·1 2048 X 8 (350ns)(5v) 
TMS2516 2048 X 8 (450ns)(5v) 
TMS2716 2048 X 8 (450ns) 
TMS2532 4096 X 8 (450ns)(5v) 
2732 4096 X 8 (450ns)(5v) 
2732-250 4096 X 8 (250ns)(5v) 
2732-200 4096 'x 8 (200ns)(5v) 
2764 8192 X 8 (450ns)(5v) 
2764·250 8 1 92 X 8 (250ns)(5v) 
2764-200 8192 X 8 (200ns)(5v) 
TMS2564 8192 X 8 (450ns)(5v) 
MC68764 8 1 92 X 8 (450ns)(5v)(24 pin) 

5v = Single 5 Voll Supply 

E P R O M  E RA S E R S  
Timer 

550 BYrE March 1983 

16.95 
29.95 
38.95 
54.95 
54.95 
34.95 
39.95 
39.95 
18.95 

2143 1 8.95 

INTER FACE 
8T26 
8T28 
8T95 
8T96 
8T97 
8T98 
OM8131 
OP8304 
058835 
058836 

M I SC. 
3242 
3341 
MC3470 
MC3480 
1 1 C90 
95H90 
2513-001 UP 
251 3-002 LOW 9.95 

S O U N D  CHIPS 
76477 3.95 
76489 8.95 
AY3-8910 12.95 
MC3340 1 .49 

CRT 
CONTROLLERS 
6845 14.95 
68845 35.95 
H046505SP 1 5.95 
6847 1 2.25 
M C 1 372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 
CRT5037 49.95 
TMS9918A 39.95 
OP8350 49.95 

B I T-RATE 
GE NERATORS 

M C 1 4 4 1 1  1 1 .95 
8 R 1 941 1 1 .95 
4702 12.95 
COM5016 16.95 
COM81 1 6  10.95 
MM5307 10.95 

UARTS 
6.95 
3.95 
6.95 
9.95 
3.95 
9.95 
8.95 
5.95 
7.95 
8.95 

I N S8250 14.95 

KEYB OAR D 
C H I PS 

1 1 .95 
AY5-3600 1 1 .95 

CLOCK 
CI R CUITS 

4.0 M h z  

Z80A-OMA 

Z80A-SIO/O 
Z80A-SI0/1 
Z80A-SI0/2 
Z80A-SI0/9 

6.0 M h z  

Z I L O G  

AOC0800 
AOC0804 
AOC0809 
AOC0817 
OAC0800 
OAC0806 
OAC0808 
OAC1020 
OAC1 022 
MC1408L6 
MC1 408L8 

59.95 
4.95 
7.95 

13.90 
19.95 
12.95 

2.95 
4.95 
3.25 

1 4.95 
12.95 
34.95 
25.95 
14.95 
1 2.25 

3.45 
5.75 
9.95 

1 1 .95 

6.95 
2.25 

24.95 
24.95 
1 9.95 

6800 = 1 M H Z  

10.95 
22.25 
29.95 
29.95' 

7.95 
12.95 
35.95 
12.95 

68800 ' 2 MHZ 

6500 
1 M H Z  

2 M H Z  

3 M H Z  

5.95 
6.95 
8.95 
9.95 1 
4.35 

8.75 
1 1 .25 
22.50 
1 1 .85 

9.95 
1 1 .70 
1 2.40 
28.50 
1 2.95 

14.95 

EXAR 
3.75 
3.85 
3.90 
5.25 
3.25 

9000 S E R I ES 

Circle 232 on Inquiry card. 



74LSOO .24 74LS86 .39 74LS169 1 .75 74LS323 3.50 1 -99 100 

74LS01" .25 74LS90 .55 · 74LS170 1 .49 74LS324 1.75 
8 pin ST .13 . 1 1  7400 .19 . 74132 4000 .29 "· 4527 1.95 

1 4  pin ST . 1 5  . 1 2  .45 
74LS02 .25 74LS91 .89 74L5173 .69 74L5352 1.29 7401 .19 4001 .25 4528 1 . 1 9  

1 6  p i n  ST . 1 7  . 1 3  74136 .50 
74LS03 .25 74LS92 .55 74LS174 .55 74LS353 1 .29 18  pin ST .20 .18 7402 .19 74141 .65 4002 .25 4531 .95 

74LS04 .24 74LS93 .55 74LS175 .55 74LS363 1 .35 20 pin 5T .29 .27 7403 .19 74142 2.95 4006 .89 4532 1.95 

74LS05 .25 74LS95 .75 74L5181 2.15 74L5364 1.95 22 pin 5T .30 .27 7404 .19 74143 2.95 4007 .29 4538 1.95 

74LS08 .28 74LS96 .89 74LS189 8.95 74LS365 .49 24 pin ST .30 .27 7405 .25 74145 .60 4008 .95 4539 1.95 

74LS09 .29 74LS107 .39 74LS190 .89 74LS366 .49 28 pin ST .40 .32 7406 .29 74147 1 .75 4009 .39 4541 2.64 

74LS10 .25 74LS109 .39 74LS191 .89 74LS367 .45 40 pin ST .49 .39 7407 .29 74148 1.20 4010 .45 4543 1 . 1 9  

74LS11 .35 74LS 1 1 2  .39 74LS192 .79 74LS368 .45 64 pin ST 4.25 call 7408 .24 74150 1.35 4011  .25 4553 5.79 

74LS12 .35 74LS 1 1 3  .39 74LS193 .79 74LS373 .99 5T = SOLDERTAIL 7409 .19 74151 .55 4012 .25 4555 .95 

74LS13 .45 74LS 1 1 4  .39 74L5194 .69 74LS374 .99 8 pin WW .59 .49 7410 .19 74152 .65 4013 .38 4556 .95 

74LS14 .59 74LS122 .45 74L5195 .69 74LS377 1.39 1 4  pin WW .69 .52 7411 .25 74153 .55 4014 .79 4581 1.95 

74LS15 .35 74L5123 .79 74L5196 .79 74LS378 1 . 1 8  
1 6  p i n  WW .69 .58 7412 .30 4015 .39 4582 1.55 
18 pin WW .99 .90 74154 1.25 

74LS20 .25 74L5124 2.90 74LS197 .79 74L5379 1.35 20 pin WW 1 .09 .98 
7413 .35 74155 .75 4016 .39 4584 .75 

74LS21 .29 74LS125 .49 74LS221 .89 74L5385 1.90 22 pin WW 1.39 1.28 7414 .49 74156 .65 4017 .69 4585 .75 

74LS22 .25 74LS126 .49 74LS240 .95 74L5386 .45 24 pin WW 1.49 1.35 7416 .25 74157 .55 4018 .79 4702 1 2.95 

74LS26 .29 74LS132 .59 74LS241 .99 74LS390 1 . 1 9  28 p i n  WW 1.69 1 .49 7417 .25 74159 1.65 4019 .39 74COO .35 

74LS27 .29 74LS133 .59 74L5242 .99 74LS393 1 . 1 9  40 p i n  WW 1 .99 1 .80 7420 .19 74160 .85 4020 .75 74C02 .35 

74LS28 .35 74LS136 .39 74L5243 .99 74LS395 1 . 1 9  WW = WI REWRAP 7421 .35 74161 .69 4021 .79 74C04 .35 

74LS30 .25 74LS137 .99 74LS244 .99 74L5399 1.49 16 pin ZIF 6.75 call 7422 .35 74162 .85 4022 .79 74C08 .35 

74LS32 .29 74LS138 .55 74LS245 1.49 74LS424 2.95 24 pin Z I F  9.95 call 7423 .29 74163 .69 4023 .29 74C10 .35 

74LS33 .55 74LS139 .55 74LS247 .75 74LS447 .37 28 pin Z I F  10.95 call 7425 .29 74164 .85 4024 .65 74C14 .59 

74LS37 .35 74LS145 1.20 74LS248 .99 74LS490 1.95 ZIF = TEXTOOL 7426 .29 74165 .85 4025 .29 74C20 .35 

74LS38 .35 74LS147 2.49 74L5249 .99 74LS624 3.99 (Zero Insertion Force) 7427 .29 74166 1.00 4026 1.65 74C30 .35 

74LS40 .25 74LS148 1 .35 74L5251 .59 74LS668 1.69 7428 .45 74167 2.95 4027 .45 74C32 .39 

74LS42 .49 74L5151 .55 74L5253 .59 74L5669 1.89 7430 .19 74170 1.65 4028 .69 74C42 1.29 

74LS47 .75 74LS153 .55 74LS257 .59 74L5670 1.49 CONNECTORS 
7432 .29 74172 5.95 4029 .79 74C48 1.99 

74L548 .75 74LS154 1.90 74LS258 .59 74L5674 9.65 7433 .45 74173 .75 4030 .39 74C73 .65 

74LS49 .75 74LS155 .69 74LS259 2.75 74LS682 3.20 R5232 MALE 2.95 7437 .29 74174 .89 4034 1 .95 74C74 .65 

74LS51 .25 74LS156 .69 l4LS260 .59 74L5683 3.20 R5232 FEMALE 3.50 7438 .29 74175 .89 4035 .85 74C76 .80 

74LS54 .29 74LS157 .65 74LS266 .55 74LS684 3.20 R5232 FEMALE 7440 .19 74176 .89 4040 .75 74C83 1.95 

74LS55 .29 74LS158 .59 74L5273 1.49 74LS685 3.20 RIGHT ANGLE 5.25 7442 .49 74177 .75 4041 .75 74C85 1.95 

74LS63 1.25 74LS160 .69 74L5275 3.35 74LS688 2.40 RS232 HOOD 1.25 7443 .65 74178 1.1 5 4042 .69 74C86 .39 

74LS73 .39 74LS161 .65 74LS279 .49 74LS689 3.20 .69 74179 1.75 4043 .85 74C89 4.50 

74LS74 .35 74LS162 .69 74LS280 1.98 74LS783 24.95 .69 74180 .75 4044 .79 74C90 1 . 1 9  

74LS75 .39 74LS163 .65 74LS283 .69 81 LS95 1.49 .69 74181 2.25 4046 .85 74C93 1.75 

74LS76 .39 74LS164 .69 74L5290 .89 81 LS96 1 .49 .69 74182 .75 4047 .95 74C95 .99 

74LS78 .49 74LS165 .95 74LS293 .89 81 L597 1 .49 .69 74184 2.00 4049 .35 74C107 .89 

74LS83 .60 74LS166 1 .95 74L5295 .99 81LS98 1.49 D I P  .19 74185 2.00 4050 .35 74C150 5.75 

74LS85 .69 74LS168 1 .75 74LS298 .89 25LS2521 2.80 SWITCHES .23 74186 18.50 4051 .79 74C151 2.25 

74LS299 1.75 25LS2569 4.25 .23 74190 1.15 405:i .79 74C154 3.25 
.23 74191 1.15 4060 .89 74C157 1 .75 
.23 74192 .79 4066 .39 74C160 1 . 1 9  
.35 74193 .79 4068 .39 74C161 1 . 1 9  

Prices Slashed! .29 74194 .85 4069 .29 74C162 1 . 1 9  
.34 74195 .85 4070 .35 74C163 1 . 1 9  

74500 
7474 .33 74196 .79 4071 .29 74C164 1.39 
7475 .45 74197 .75 4072 .29 74C165 2.00 

74SOO .32 74S163 
7476 .35 74198 1.35 4073 .29 74C173 .79 

74S02 .35 74S168 
7480 .59 74199 1.35 4075 .29 74C174 1 . 1 9  

74S03 .35 74S169 
7481 1.10 74221 1 .35 4076 .79 74C175 1 . 1 9  

74S04 .35 74Sl74 
7482 .95 74246 1.35 4078 .29 74C192 1.4,9 

74S05 .35 
7483 .50 74247 1.25 4081 .29 74C193 1 .49 

74S175 7485 .59 4082 .29 74C195 1.39 
74S08 .35 74S181 7486 

74248 1.85 4085 .35 74249 1.95 .95 74C200 5.75 
74S09 .40 74S182 7489 2.15 4086 .95 74C221 1.75 74251 .75 
74S10 .35 74S188 7490 .35 4093 .49 74C373 2.45 74259 2.25 
74S11 .35 74S189 7491 .40 74265 4098 2.49 74C374 2.45 1.35 
74S15 .35 74S194 7492 .50 74273 1.95 4099 1 .95 74C901 .39 

74S20 .35 74S195 7493 .35 74276 1.25 14409 1 2.95 74C902 .85 

74S22 .35 74S196 7494 .65 74279 .75 1 44 1 0  1 2.95 74C903 .85 

74S30 .35 74S197 
7495 .55 74283 2.00 1 44 1 1  1 1 .95 74C905 1 0.95 

74S32 .40 74S201 
7496 .70 74284 3.75 14412 1 2.95 74C906 .95 

74537 .88 745225 
7497 2.75 74285 3.75 1 44 1 9  7.95 74C907 1.00 

74S38 .85 74S240 
74100 1.75 74290 .95 1 4433 4.18 74C908 2.00 

74S40 .35 74S241 
74107 .30 74293 .75 4502 .95 74C909 2.75 
74109 .45 4503 .65 74C911 8.95 

74S51 .35 74S244 
74298 .85 

741 10 .45 4508 1.95 74C912 8.95 
74S64 .40 745251 

74351 
741 11  .55 74365 4510 .85 74C914 1.95 

74565 .40 74S253 741 16 1.55 4 5 1 1  .85 74C915 1.1 9 74366 
74S74 .50 74S257 74120 1 .20 4512 .85 74C918 2.75 74367 
74S85 1.99 74S258 74121 .29 74368 1.25 74C920 1 7.95 

74S86 .50 74S260 74122 .45 74376 1.79 74C921 1 5.95 

7451 1 2  .50 74S274 74123 .49 74390 1.55 74C922 4.49 

74S1 1 3  .50 74S275 74125 .45 74393 .89 74C923 4.95 

74S1 1 4  .55 74S280 
74126 .45 74425 .39 74C925 5.95 

74S124 2.75 74S287 
74128 .55 74426 .79 74C926 7.95 

745132 1 .24 74S288 74490 1.25 74C928 7.95 
1.25 74C929 1 9.95 

74S133 .45 74S289 
74S134 .50 745301 
74S135 .89 74S373 
74S138 .85 74S374 
74S139 .85 74S381 PN2222 NPN SWITCH T0-92 10/1.00 
74S140 .55 74S387 PN2907 PNP SWITCH T0-92 10/1.25 
74S151 .95 74S412 2N2222 NPN SWITCH T0-18 .25 
74S153 .95 74S471 1-99 2N2907 PNP SWITCH T0-18 .25 
74S157 .95 74S472 2N3055 NPN POWER T0-3 .79 

74S158 .95 74S474 .10 J055T NPN POWER T0-220 

745161 1 .95 74S482 2N3904 NPN SWITCH T0-92 

745162 1 .95 745570 
Green .18 2N3906 NPN SWITCH T0-92 

74S571 
IN4148 (IN914) SWITCHING 

.18 RECTIFIER 
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LM301 .34 LM348 .99 NE564 2.95 
LM301H .79 LM350K 4.95 LM565 .99 
LM307 .45 LM350T 4.60 LM566 1.49 
LM308 .69 LM358 .69 LM567 .89 
LM308H 1 . 1 5  LM359 1 .79 NE570 3.95 
LM309H 1.95 LM376 3:75 NE571 2.95 
LM309K 1.25 LM377 1.95 NE592 2.75 
LM310 1.75 LM378 2.50 LM703 .89 
LM3 1 1  .64 LM379 4.50 LM709 .59 
LM31 1 H  .89 LM380 .89 LM710 .75 
LM312H 1.75 LM380N-8 1 .10  LM7 1 1  .79 
LM317K 3.95 LM381 1 .60 LM723 .49 
LM317T 1 .19  LM382 1 .60 LM723H .55 
LM318 1.49 LM383 1.95 LM733 .98 
LM318H 1.59 LM384 1.95 LM741 .35 
LM319H 1 .90 LM386 .89 LM741N-14 .35 
LM319 1.25 LM387 1.40 LM741H .40 
LM320 (see 7900) LM389 1 .35 LM747 .69 
LM322 1 .65 LM390 1.95 LM748 .59 
LM323K 4.95 LM392 .69 LM1014 1 .1 9  
LM324 .59 LM394H 4.60 LM1 303 1.95 
LM329 .65 LM399H 5.00 LM1310 1.49 
LM331 3.95 NE531 2.95 MC1330 1.69 
LM334 1 . 1 9  NE536 6.00 MC1349 1.89 
LM335 1.40 NE555 .34 MC1350 1.19 
LM336 1.75 NE556 .65 MC1358 1.69 
LM337K 3.95 NE558 1.50 MC1372 6.95 
LM337T 1.95 NE555 .34 LM1414 1.59 
LM338K 6.95 NE556 .65 LM1458 .59 
LM339 .99 NE558 1.50 LM1 488 .69 
LM340 (see 7800) NE561 24.95 LM1 489 .69 

SINGLE COLOR 
1 '  1 0' 

FR-4 E poxy G lass L a m i n ate 

With Gold P l ated Contact F i ngers 

S-1 00 B USS 
Bare - N o  Fo i l  Pads . . . . . . .  . 
Horizontal B U S S  . . . . . . . . . . .  . 
Vert ical  B U S S  . . . . . . . . . . . . . .  . 

S i n g l e  F o i l  Pads Per H o l e  . . .  . 

APPLE 
Bare - No F o i l  Pads 

H o rizontal  B U S S  . . . . . . . . . . .  . 
S i n g l e  F o i l  Pads Per Hole . . .  . 

I B M  

LM1 496 
LM1558H 
LM1800 
LM1812 
LM1830 
LM1871 
LM1872 
LM1877 
LM1 889 
LM1896 
LM2877 
LM2878 
LM2900 
LM2901 
LM3900 
LM3905 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
MC4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4500 
LM1 3080 
LM1 3600 
LM13700 

B U S S  L i n es + Pads . . . . . . . . . .  55.00 

GEN ERAL PUR POSE 
22/44 P IN ( . 1 56" S PAC I N G )  

P441-3 Vertical  BUSS, 4 .5"  x 6 "  . . . . . 1 3.95 
P442-3 V e rt ical  B U S S ,  4.5" x 9" . . . . .  1 4.95 

36/72 P I N  ( . 1 "  SPAC I N G )  
P721-3 
P722-3 
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.85 CA 3023 2.75 CA 3082 
3.10 CA 3039 1 .29 CA 3083 
2.37 CA 3046 1.25 CA 3086 
8.25 CA 3059 '2.90 CA 3089 
3.50 CA 3060 2.90 CA 3096 
5.49 CA 3065 1.75 CA 3130 
5.49 CA 3080 1 .10  CA 3140 
3.25 CA 3081 1.65 CA 3146 
1.95 CA 3160 

1.75 
2.05 
2.25 Tl  

.85 TL494 4.20 75365 
1.00 TL496 1 .65 75450 

.59 TL497 3.25 75451 
1 .25 75107 1 .49 75452 

.98 751 10 1 .95 75453 
2.25 75150 1 .95 75454 

3.95 75154 1 .95 75491 

3.95 75188 1 .25 75492 

3.95 75189 1.25 75493 

3.95 
75494 

4.50 
1 .25 
3.95 

B l  FET 1.75 
3.25 TL071 .79 
1 .29 TL072 1 .19  
1.49 TL074 2.19 
1.49 TL081 .79 

TL082 1 .19  
TL083 1 .19  

OSBORNE/MC G RAW-HILL 
Apple I I  User's Guide . • . • . • . . . • .  16.9S 
CRT Controller's Handbook . . . . . . • .  9.95 
68000 Assembly Language 

Programming • . . . . . . . . . . • . . . 16.99 
CBASIC User Guide • . . . • • • • • . . .  15.00 

SYBEX 
Your Your First Computer . . . . • . . . 8.95 
The CP/M Handbook . . . . . . . . . . .  14.95 
The PASCAL Handbook . . . . • . . . •  18.95 
Microprocessor Interfacing 

Techniques . . . . . . • . . . . • . • . .  17.95 

MICROCOMPUTER 
HARDWARE HAN D BOOK 

F R O M  ELCO M P - $ 1 4 .95 
Over 800 pages of man ufacturers data 
sheets on most commonly used I C's. 

I n cl udes: 
* TTL - 74/74LS and 74F 
* C MOS 
* Voltage Regulators 
* Memory - RAM, ROM, EPROM 
* CPU's - 6800, 6500, Z80,  8080, 

8085, 8086/8 
* MPU support & i n terface 

6500, Z80, 8200, etc. 

VOLTA G E  
R E G U LATO R S  

.89 7905T 
:89 7908T 
.89 7912T 
.89 7915T 
.89 7924T 

1.39 7905K 
1.39 7912K 
1.39 7915K 
1.39 7924K 

.69 79L05 

.69 79L12 

.69 79L15 

9.95 LM323K 
9.95 UA78S40 

TAN DON 
TM100-1 5v.'' (FOR IBM) SS/DD 229.00 
TM1 00-2 5Yo'' (FOR IBM) DS/DD 295.00 

SHUGART 
SA 400L 5Yo'' (40 TRACK) SS/DD 1 99.95 

SIEMENS 
FD1 00-8 8" SS/DD 

(801 REPLACEMENT) 

PERTEC 

CABINET FOR 51f4" 
D ISK DRIVE 

* COLOR M ATCHES A PPLE 
* FITS SHUGART 

SPECIAL - S29.95 

Circle 233 on inquiry card. 



41 1 6  1 6K DYNAM I C  RAMS 250N S  8f$1 1 9slT 
ALL MERCHAN DISE 1 00% G UARANTEED! CALL US FOR VOL U M E  Q U OTES 

tlE.'l'J V I  E W M AX 80 
A Ful l Function 80 co l u m n  card 
for App le  I I *  - Com pare these 
featu res with any other :  

* 7x9 dot mat r ix ;  U p per  and 
lower case with t rue 
descenders 

* Soft Vi deo switch 
* I nverse v ideo characters 
* Sh i ft key support 
* F u l l y  com pat ib le  w i th  A p p l e* 

DOS, C P/M * ,  PASCAL,  and  
most popu lar  w o rd 
processors 

* 2 YEAR WAR RANTY 

$21 995 

J D R  C O O L I N G  FAN 
F O R  Y O U R  A P P L E  I I  

* Easy i nsta l lat i o n  - n o  
modif icat i o n  o f  A pp le  
req u i red 

* E l im i nates overheat i n g  
prob lems 

* Switch o n  f ront  contro ls  fan ,  
Apple ,  and extra o ut let 

* Rotron wh isper fan is the  
q u i etest, m ost re l i ab le  o n  the  
market 

* 1 20 c ps, 9x9 D ot Matr ix  
* 50% faster  than EPS O N  
* Paral le l  a n d  Seria l  i nterfaces 

are standard 
M L-82A . . . . . . . . . .  $47950 
M L-83A . . . . . . . . . . $69995 
M L-84 PARALLEL . • •  $1 059°0 

* F u l l y  A pple* compati b le  
* 35 Track - Wi l l  read ha l f  

t racks! 
* Use w i th  o u r  contro l l e r  

(cal l f o r  p rice) o r  w i t h  
y o u r  A p ple  contro l l e r  

* Pr ice i n c l u des case and 
cable - ready to  p lug in 

* Att ractive cab inet 
matches App le  d r ive 

* 90-Day Warranty 

A THANA SS so SOFT • • •  24.95 
M E M O REX ss so SOFT 26.95 
VERBATI M SS D O  SOFT 29.95 
VERBATI M  10 SECT. HARD 29.95 

NAS H UA 

CALL F O R  P R I CES O N  82A TRACTOR O P TI O N  
A N D  82A, 83A G RA P H I CS O PTI O N .  CAB LES 
AND INTERFACE CARDS AVAILABLE 

S i n g l e  S i d e d ,  S i n g l e  Density 
Soft Secto red with H ub Ring 

$1 9.95 BOX OF 1 0 
' ., __...... . ·. :d 

, ;,l . ; ' ,  . .. j .,.... " � -

Circle 233 on Inquiry card. 

MOUNTED ON PC BOARD 
MANU FACTURED BY CONVER 

+5 VOLT 4 AMP 
±1 2 VOLT 1 AMP 

J D R 1 6K R A M CA R D  
For A p p l e  I I * 

* Expand y o u r  48K App le  t o  64 K 
* F u l l y  c o m pati b l e  w i th  App le  

Lang uage System - Use in  
p lace of A pp le  Lang uage card 

* P rov ides extra m e m o ry for 
V is ica lcTM 

* R u n  PASCAL, FORTRA N ,  
I nteger Bas ic  w i th  approp riate 
software 

* H i g hest q ua l i ty  card featu res: 
g o l d  edge c o n n ector ,  sockets 
for  a l l  I C's 

NOW WITH 2 YEAR WARRANTY 
ASS E M B LE D  & TESTED $4495 WITH W A R R ANTY . . . . . . . .  . 

KIT - I N C LU D E S  A L L  $4Q95 PARTS & I N ST R U C T I O N S  . . .  

B A R E  P C  C A R D  $1 495 WITH I NSTR U CT I O N S  . . . . . . 

G R E E N  PHOSPHOR 

N E C JB1201 M $ 1 69°0 
Z E N I T H  ZVM-1 21 $ 1 1 9°0 

COLOR 

A M D E K  C O L O R  1 

N EWPO RT 
P R OSTI C K  

* Profes s i o n a l  Q u a l i ty 
Atari-Type J oyst i c k  

* Extremely Rugged - Act u a l  
Arcade g a m e  J oyst i c k  

* A l l  parts a re rep l acea b l e  
* 6 Month Warranty 

$ 3 1 °0 EA $5995 P R 
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5·1 00·4 M I N I 'S 
Choose the System that fits your needs! 
A complete computer system ready to add 
on a terminal and printer. Al l  Systems in
clude CP/M"' software and system manual  
set. Ful l  six-month parts and labor warranty 
excluding drives which carry the fu l l  O.E. M. 
man ufactu rers warranty. All S-1 00-4 Sys
tems advertised are in stock assembled and 
tested avai lable for immediate delivery. 

M I N I  F LOPPY 
O n l y  $1 395 .00 

C O M P L ETE 
* with 48 TPI single sided 

double density 5'1<'' .$1 395.00 
* with 48 TPI double sided 

double density 5V<'  .$1 495.00 
* with 96 TPI double sided 

double density 5'1< . . $ 1 650.00 

An inexpensive but powerful  system featuring a 
4 slot S-1 00 bus chassis with the XOR S-1 00 
board set; 4-M HZ Z-80 C P U  * 6 4 K  dynamic 
memory * m u lti-sector mixed de nsity disk con
troller * 2-RS232 output ports i n  the rear for 
your term inal  and printer * 3 eig ht-bit parallel 
ports on the CPU ready to add a cable and 
interface to you r printer * Al l  above systems 
are i n  stock * I ncludes C P/M"' 2.2.  

CP/M is a trademark of Digital Research 

DUAL D R IVE SU BSYST E M S  

H O R I ZO N TAL OR VERTICAL 

F u l l y  Assem bled and Tested U n its 

w/two Shugart 80 1 R  SS/DD . . $ 97 5 . 00 
w/two Shugart 851  R DS/DD . . . . .  1 2 25.00 
w/two Siemans 1 20-8 SS/DD . 6 7 5 . 00 
w/two Qume DT-8 DS/DD . . . . . . . . . .  1 250.00 
w/two Tandon 848-1 SS/DD. . 995 .00 
w/two Tandon 848-2 DS/DD . . . . . . .  1 1 95.00 
Cabinet A & T w/Power Supply and Aces . .  235 .00 
Cabinet Top and Bottom . . . . . . .  On/y-69 . 50 

O n l y  $2995.00 
COM PL ETE 

These S-1 00-4 Systems may 
be very small in size (9"H x 

9V2'W x 1 8'h''L) but  look at the 
size of  the ATASI" 5Vi '  Win
chester hard disks we offer! 

4 models to c h oose from 
* Seagate 5 Megabyte System. . . $2995.00 
* #3020 I 5.6 Megabyte· System . . .  $3495.00 
* #3033 26 Megabyte· System . . . . .  $3995.00 

* #3046 36 Megabyte· System . .  $4495.00 

The above systems include a 96 TPI double sided double density 5 V<' 
lloppy as standard. The hard disk is controlled via Western Oigital's 
controller lor hard disks. Other features are the same as system at  tell. 
· Megabyte sizes mentioned above are the available storage space alter 
formatting. 

Cal iforn ia  
Computer 
Systems 
SPECIA L! li 

CCS SYSTEM 241 0 . .  $1 995.00 

• Includes CP/M"' 2.2 • 2-Seriai/ 1 - Parallel Port 

• DMA D isk Controller • Hardware Vectored Interrupts 
• 2-Real Time Clocks • Supports C PiM"',MP/M.,,OAS IS 

CCS 2300 System ,  A &  T . . 1 695.00 
• 2 8 1 0 CPU . . . .  On/y-25 5 . 00 

• 2422  Disk Controller . . . . . .  Onty-330.00 
• 2066 64 K .  . . . . .  On/y-360.00 
• 2300A Mainframe N EW! . . . On/y-45 5 . 00 
• CCS Apple Boards . . . Cal l  Toll Free For Prices 

TAPE BAC KU P 
WITH HARD O n ly $4250 .00 

DISK COM PLETE 

; Now ava i l a b l e  t h rough 
l u.$ M icro Sales, the 
XO R I RW I N 5 1 0  S· 
1 00-4 tape backup sys
tem with 1 0 m egabytes 
of h a rd disk storage. 
Back up your hard d i s k  

on a m i n i-tape (we're talking 1 0  m eg.) i n  
less than 3 '12  m i n utes! T h e  above system 
includes a 96 TPI DS/DD f loppy d rive and 
this system's modular  d esig n al l ows you 
to add a second f loppy for only $395.00. 

* * *  X O R C O M P A T I B L E  S O F T W A R E  * * *  
WORD PROCESSI NG 

& TEXT E DITI N G  
WordStar. . . . . . . . . . . . . . . . . . .  $ 2 7 5 .00 

MaiiMerge . . . . . . . . . . . . . . . . . . . . . . .  1 00 .00 

SpeiiStar . . . . . . . . . . . . . . . . . . . . . . . . 1 75 . 00 

Random House Thesaurus . . . . . . . . . 1 35 . 00 

TEX (Text Formatter) . . . . . . . . . . . . . . 90.00 
Mince (Text Editor) . . . . . . . 1 45 .00 

Scribble (Formatter) . . .  1 45 .00 

(Both Mince & Scribble) . . . . . . . . . .  245 .00 

Final Word (Word Processor) 265.00 

Peach Pack (4 Programs) . . . . . . . . . . .  450.00 
Spell  Guard . . . . . . . . . . . . . . . . . . . . . 225 . 00 

Word Master (Text Editor) . 1 1 5 .00 

The Word Plus (Spel l ing Checker) . 1 30 .00 

DATA APPLICATIONS 
dBASE I I . . . . .  $595 . 00 

Quickcode (Program Generator, Screen 

Builder for d BASE II . .  
FMS-80 . . . . . . . . . . . . . . . . . . . . . .  . 

FMS-80-1 1 .  

DataStar ( Data Entry & Ret) 

CalcStar (Eiec Spreadsheet) . 

BT-80 (Rec. Retreival ) .  

Access Manager (For B-Tree) . 

SuperCalc . 

Mailman (MIL Manager) . 

NAD (M/L Manager) . 

Recover (Lost Data Recovery) . .  

2 50 .00 

890.00 

440. 00 

245.00 

1 45 .00 

1 7 5 . 00 

250.00 

265 .00 

1 1 9 . 00 

90.00 

65.00 

LAN G UAG ES 
M Basic-80 . . . . . . . . . . . . . . . . . . . . . .  $ 290.00 

MBasic Compiler 

CBasic 2 .  . . . . . . . .  . 
CB-80 (Compiler) . 

Fortran-80 . . . . . . . . . . . . . .  . 
PL/1-80 ( Language) . . . . . . . . . . . .  . 

Pascal MT + ( Language). 
Pascal MT + (Compiler) 
Cobol-80 (Language) . . . . . . . . . .  . 

C Compiler (Language) . . . . . . . . . . .  . 

ADA (Compiler) . . . . . . . . . . . .  . 

MAC (Macro Assem.) . . . . . . . . . . . .  . 
Macro-80 (Macro Assem.) . 

3 2 5 .00 

1 00 .00 

455 .00 

375 .00 

450.00 

445 .00 

31 0.00 

585 .00 

2 1 5 .00 

265.00 

85.00 

1 50 . 00 

Fo rm ats fo r XO R ,  N O RT H STAR ,  A LTOS ,  V E CTO R G RA P H I C S ,  Etc . 

COM M U N ICATIONS 
Move- i t .  
Crosstalk . . . . . . . . .  . 

BSTAM . 
BSTM S . 

$ 80.00 

1 60 . 00 

1 49 .00 

1 49 .00 

Term II . 1 50 .00 

CP/M® H E LPS 
ATI- C P/M"' Power 2.2 (Tra ining). 7 5 .00 

Supervyz . . . . . . . . . . . . . . . . . . . . . . .  . 

CP+ (English Language Menus) . .  

Smart Key . .  
Smart Print . . . . . . . . . . . . . . . . . . . . .  . 
IS IS  (CP/M"') (Translator) . 
Disk- Edi t .  . . . . . . . . . . . .  . 

9 5 . 00 

1 25 .00 

50.00 

30.00 

1 99 . 00 

90.00 

ACCOU NTI N G  
Peachtree - Series 4 

General Ledger . . . . . . . . . . . . . . . . . $395.00 

Accounts Receivable . 395.00 

Accounts Payable . 395 .00 

Inventory . .  395.00 
Payrol l .  . . . . . . . . .  . .  . .  395 .00 

Peach Pak (G/L, A/R, A/P) 900 . 00 

Accounting Plus. . CALL 

Structured Systems CALL 

Medical . . .  845.00 

Dental . 845.00 

Master Tax (Prof 1 040) . . . . . . . . . . .  1 500. 00 

Standard Tax (A 1 04 0 ) .  550.00 

OTH E R  APPLICATIO N S  
SuperSort . . . . . . . . . . . . . . . . . . . . . . .  $ 1 90.00 

M-Sort . 1 70 . 00 

Q-Sort 

Disk Doctor . 
Pearl 1 (Entry Lev. Prg. Gen.) . 
Pearl 2 ( In! Prog. Gen) . . . . . . . . . .  . 

Pearl 3 (Advanced) . 
ATI D.B. Power (dBase II Training) 

ATI SuperCalc (Training) . .  
ATI M Basic (Training) . . . . . . . . . . . . .  . 

ATI WordStar (Training) . 

De Spool (Background Print Ut i l ity) . 

ZS I D (Debugger) 

89.00 

89 .00 

45.00 

250 .00 

450.00 

7 5 .00 

75.00 

7 5 .00 

75 .00 

45.00 

89 .00 

Circle 437 on Inquiry card. 
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1J EAST Coast Call (8 1 5) 485-4002 
1J WES T Coast Call (7 1 4) 89 1 -2677  

OOUFT @00@�00 Lf@[L[L CFOO��Q 
STATE '0 = ®@@ = �:ID�=@:ID�'Z7 * MA DE IN U.S.A. BY A MERICA NS * 

TERMS: We accept VISA/Me. prepay, check or rnmey order. Please allow personal cheok two weeks to clear before shiprrenl 
ss.OOhardingchargeooallordersunder $S0.00. 15% Restocking Fee. AIIordersshiwe<fvia U.P.S.unlessotherWisespecilied.Ail * EAST * 1 1  Edison Drive, New Lenox, Illinois 6045 1 
UPS C.O.D. ordersover$1 00.00 requirea Cashiefll Cheok *Ourproductscany a full6 rmnthspatsandlaborwarrantyexciOding 

* WEST * 6 1 82 G d G 8/ d W t · t CA 92683 drives, prinfersand temlinals wflich cany the full O.E.M. factpry warranty. PRICES SUBJECTTO CHANGE WITHOUT NOTICE. ar en rove � ., eS mtnS er, 

U N IVE RSAL POW E R  S U PPLY 

$69 . 95 

For Bill Board, Apple or Aim 65 

+5VDC @ 3 Amps 

+ 1 2VDC @ .750 Amps 
- 1 2VDC @ .750Amps 

-5VDC @ .500 Amps 

Dimensions: 4" x 4" x 1 1 "  

D I S K  D R I V E  POW E R  S U PPLY 
For 2 - 8" or 5" Drives 

+ 5VDC @ 4 Amps 
+24VDC @ 3 Amps 
- 5VDC @ 1 Amp 

AC Cables for 2 Drives $7.50 

Dimensions: 4" x 4" x 1 1 "  
$59 . 9 5  

S- 1 00 POW E R  S U PPLY 

$89 . 50 

+8VDC @ 30 Amps 

+ 1 6VDC @ 6 Amps 

- 1 6VDC @ 6 Amps 

PC Board Design 

Dimensions: 5" x 6" x 1 1 " 

�----------------------, 

TE R M I NALS 
Televideo 9 1 0+ with green screen . . . $575.00 
TV 9 2 5 . . .  739 .00 TV 9 5 0 .  945 .00 
Adds Viewpoint Model 3A+ . 

Zenith Z-1 9 .  . . . . . . . .  . 

PRI NTERS 

51 9 .00 
740.00 

Gemini Star 1 0  . . . . . . . . . . . . . . . . . . . $ CALL 
Epson MX-80FT . . . . . . . . . . . . . . . . . $549.00 
Epson MX- 1 00FT . . . . . . . . . . 699.00 
Okidata 82A 80 Column . 465.00 
Okidata 83A 1 32 Column . . . . . . . . . .  745.00 
C-ITOH Prowriter I . 525 .00 
I .D.S. Microprism Model 480 . 565.00 

8" D I S K  DR IVES 
SA801 R . . . . . . $388.00ea. Two for $379 .00ea . 

SA851 R .  535.00ea. Twofor 529.00ea . 

O U M E  DT-8 . 540.00ea. Two for 529.00ea .  

Tandon 848-1 . 395.00ea. Twofor 388.00ea. 

Tandon 848-2 . .  525.00ea. Two for 5 1 9 .00ea. 

BLOWOUT SPECIAL 

Siemans 1 20-8 SS/DD (ful l  90 day warranty) . . 235.00 

�U STO M E R  S E RVI C E  H OT L I N E  1 
@= 4J @@=@J @= 4J @@=� 

) I 
/ 

$ 1 695 .00 
* 4 Slol S-1 00 Bus * lnculdes CP/M" 2.2 and Manl 

* Two Separate Power Supplys * All Cables Provided 

* XOR S- 1 00 Board Set * Dimensionsonly 9"x 9" x 1 8W' 

S-1 00-4 System C o m p l ete w i t h :  
2-Tandon Thinline 8 "  (Model TM-848-1 SS/DD} 

Part#S-1 000-4 0 . . . . . $ 1 695.00 
2-Tandon Thinl ine 8" ( Model TM-848-2 DS/DD) 

Part#S-1 000-39 . . . . . .  $ 1 950.00 

* * * S PECIAL OF THE M O NTH * * *  

8" Dual Drive Su bsytem 1 .2 Meg I ncludes two 

Siemans 1 20-8 SS/DD Drives, Cables, Power Supplies and 

Cabinet. A & T .  . . . . . . . . .  On/y-$675 . 00 

Apple 8" Disk Controller Card . . . . . . . $395.00 
ZVX4 Dual Density, Single & Double Sided - Auto Boot 

Disk 2 + 2 Single Density Single or Dual Sided 

2}� . . 300 . 00 

Complete l i n e  of add on d rives for A p p l e  
CALL TOLL F R E E  FOR PR I C ES 

Circle 437 on Inquiry card. 

$ 1 795 .00 
TERMINAL 

* Feather Touch Capacitance Kybrd * 60 Key Standard ASCII 

*SO ROC Type Screen Allribute Sel * 8 Special Function Keys 

* Hal l Intensity * 20 Screen Editing Keys 

COMPUTER 
* XOR S-1 00 Board Sef 
* Programmable Keyboard Sef 

* Includes CP/M' 2.2 

* 8 Slol S-1 00 Bus 

S-1 00·8 System Complete With :  
Shugart 801 R Subsystem" ( #S-1 000-22) . . . $2675.00 
Shugart 851 R Subsystem* (#S-1 000-23) . 2925.00 
Qume DT-8 Subsystem" (#S-1 000-24) . 2950.00 
Shugart SA 400 Minis ( #S-1 000-25) . .  . . 2350.00 
Complete System , No Drives (#S-1 000-2 1 ) .  1 795.00 

�A vailable in Horizontal or Vertical Cabinet 

Ask about our  Low Cost MODEM Software 

Hayes - MicroModem t OO Ser/Por 1 1 0/300 Baud . $275.00 

Hayes - S mart Modem 300 Baud Drig/Ans Director. . . 250.00 

Novation - DCAT 300 Baud Direct Con. Ans/Orig. . 1 65.00 

Novation - AUTOCAT Auto/Ans/Orig Direct Con.. 235.00 

Novation - APPLECAT300/1200 Baud Direcl Con. . . 350.00 

PMM I - M M 1 03 300/600 Baud (S-100 BUS) .  359.00 

�=IJ @@ O@@[Q) [K\Olf 
For test o r  systems a:�at���R 

. 

Complete S-1 00 1 2  Slot Main
frame with Disk Drive Power Supp l 
for 4 Drives. 

S P E C I F ICATI ONS -

U n regu lated 
+8V @ 30A 
± 1 6V @ 6A 

Regu lated 
+5V @ SA 

+24V @ 3A 
-5V @ 1 A  

$225 .00 Kit with  1 2  S- 1 00 Bus Con nectors 
$255.00 Assem. and Tested with 1 2  Bus Con nectors 

$1 5.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 1 0" x 1 8" - Shipping Weight 2 5  lbs. 

Low Ve loc ity 
Whisper"' Fans 
Only $1 8.00 ea. 
Finger Guards 
$ 2 . 50 each . 

XO R 
S- 1 00 M O D  

• ( 7 1 4)  898·5 5 2 5  
4J @@ DWTI �@Q 

I N  YOU R  S-1 00·1 2* 

.d 
Introducing a major breakthrough in technology . . .  
The removable cartridge disk called the Alpha-
1 0�. 1 0  megabytes of removable storage space 
( 1 4  meg unformatted) with the speed and reliabili
ty a Winchester offers. Tre complete system in
cludes the XOR Z -80 based 64K board set, the S 1 -
MOD power supply/mother board, the Alpha-1 0� 
drive (w/ 3 cartridges), sitting alongside a Shugart 
851 DS/DD m u lti-sector floppy disk, CP/M® 2.2 
software and manuals, and we'll even th row in a 6 
month parts and labor exclusive warranty. 

(#S1 000-75) . . . . .  Complete $3995.00 
If you already own an S-1 00-1 2 w/2 floppies buy 
an Alpha-1 0'" upgrade package. Includes Alpha-
1 0'" cartridge drive, cartridge control board, S-1 00 
interface board w/al l  necessary cables, software 
and manuals. System price includes 3 1 0  meg 

cartridges. (#S-1 000-80) . . . . . . . . . $1 995.00 
*Extra cartridges available(#M-2000-5 1 )·. $50.00 
ALPHA-10" is a product manufacfured by IOMEGA .. CORP. 

S E E  U S  AT T H E  WEST COAST 
C O M P U T E R  FAI R E !  

Civic Auditori u m  Brooks Hal l ,  San Francisco 
March 1 8, 1 9,20, 1 9 8 3 - Booths # 1 84 4 and # 1 846 

Don 't miss out . . .  Send us a postcard to 
get a 1 983 Wi nter/Sp ri n g  Cata log 



...... . . . . . . ...............................................  , �FOR ONLY $129.95 Learn Computing : :From The Ground Up � , . _ , - : 
: Build a Computer kit that grows • , .til" : 
: with you, and can expand to 64k -;�1 , : 
: RAM, Microsoft BASIC, Text Edl· t. ' ':• 
• tor/Assembler, \\Urd Processor, � -- : 

Floppy Disks and more. : 

EXPLORER/85 
Here's the low cost way lo learn the fundamentals of com
putins. the a\1-importanl basics you'll need more and 
more as you advWlce in computer skills. for ius! $129.95 
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use programs. And it can grow into a system that ia a 
match for any personal computer on the market. Look at 
these features: ROBS Centro/ Prucessin� Unit. the 
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alone!) . . .  Four R·hil pftl.'i nne 6·hil input/output ports from 
which you can input and output your programs. as well as 
control exterior swih:hes. relays. lights. etc. a cauette 
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system/monitor m;,kes it easy to learn computing in 
several important ways: • It allows simpler. fa!ter writ· 
ing and enterinR of programs • It permits access by you 
to all parts of thf' system so you can check on the status of 
any point in the program • It allows tracing each pro· 
gram step by step. with provision for displaying all the 
contents of the CPU (registers. Oags. etc.) • . . .  and il 
does much more! 

You get all this in the star1ing level (Level A) of the 
Explorer/85 for only S1Z9.95. Incredible! To use. just 
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our BVDC power supply and terminal or 
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if you don't have them, see our 
0 Level A computer kit (Termmal Version) Sl29.915 

�
u
l.e��i�1k�t (Hex Keypad/Display Version) . .  S129.915 

plus S3 P& l." 
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puler. Now you can plug in any of the hundreds of SIOO 
cards available. 0 Level B kit . . . S49.95 plus S2 P& l. • 0 S100 bus connectors (two required) . S4.&5 each. 
postpaid. 
LEVEL C - Add still mort: 

r:;:���� �:��s��:���
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the motherboard and expands 
the 5100 bus to six slots. 0 Level C kit . . .  S39.95 plus 
P&l." 0 S100 bus connectors (five 
required} . U.85 each. 
postpaid. 
LEVEL 0-When you reach the point in learning that re· 
quin.-s more memory. we urr�·r rwo choices: either add 4k 
of a memory directly on 1h1: motherboard. or add 16k to 
64kof memory by means of a sinRie SIOOcard. our famous 
"JAWS." 
Level D kit: {CHECK ONE} . . . 0 -lk on-board . . .  S49.95 ��u15• :56 ��� �1� .�r!��� .··.1:���� Pi�ss���.��

s
4� 

5100 " lAWs·· . . .  S249.95 plus $2 P&l": 0 64k S100 
"JAWS" . . .  S299.95 plus S2 P&l•. 
LEVEL E - An important "building block'' it activates 
the 6k ROM/EPROM space on the motherboard. Now just 
plug in ow Bk Microsoft BASIC or your nwn custom 
pmgr-dms. 
0 Level E kit . . . S5.95 plus 50¢ P&l. • 

II Microsof� BASIC - It's the languaEw that allow!! you to 
: talk Enghsh to your computer! It is av<til<thlc three ways: 
• 0 6kcassetteversionofMicrosoft BASIC: ln!\juires Level • B and IZk of RAM minimum: WI� su�t�St a 16k SIOO • "lAWS"- see above) . . . 164.95 postpaid. 
• 0 Bk ROM venionof Microsoft BASIC: [requires Level U • & l..c\·cl Ean�4k RAM: ius! plug into your Le\·el E sockets. • We suggest erther the olk Level DRAM expansion or a 16k 
: 5100 "JAWS.") . . .  S99.95 plus S2 P&l. • 0 Disk version of Microsoft BASIC: (requires Level 8. 

J2k of RAM. Ooppy disk controller. A" floppy disk drivl:) . . .  S3Z5 postpaid. 
TEXT EDITOR/ASSEMBLER - The editor/assembler 
is a software tool (a program) designed to simplify the task 
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hours of prog_rammmg time. This software includes un 
editor program that enters the programs you write. makes 
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code into the computer-readable object code. The editor/ 
assembler pfORram is available either in cassette or a 
ROM version. 0 Editor/Assembler (Cassette veN�ion: requires Level "8" and 8k (min. ) of RAM- we su�est 16k "JAWS''
see above) . . .  S59.95 plus $2 P&l. • 0 Editor/Assembler (ROM v�rsion. supplied on an SHJO card: n.oquires Level B and olk RAM (mm.]- we SURE!I!St 
either Level D or 16k "lAWS'') . S99.95 plus 52 P&l." 

8" fl.OPPY DISK - A remarkdhlt� "huilding block." 
Add our 8" noppy disk when you net'll faster operation. 
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.. 4. Plu]>! in Lcvd E hc:m: uc:- • 1:1 :p l.s Microsoft BASIC ure! I . Plug in Ndmni1:'.s H1:x 1-Aii lor/A.">.'il:mh/N iu llOM ; 
�-�:�:;:;':�t������yln c:IIIIVI:f! Ill �: �::�: ��: ��� /1�17.��::�1 r:ir- c SHKJ r:uil.s (prnrotypm>-: nrt.�l} II :1. Add <lk HAM 7. CrltHinel lr:rminul • 

------------------------- : 
a CRT monitor or a 'TV set (if you have an RF modulator). • 
0 Hex Keypad/Display kir . . . .  S69.95 plus S2 P&l." 

0 RF Modulator kit (allows you to use your ·1v set as a 
monitor} . . .  $8.95 postpaid. 0 12" VidL'O Monitor (lOMHz bandwidth! . . . S139.95 
plus 55 Pl'cl. " 0 l:kluxe Sre�l Cahim:t for F.xplorer/fl5 . S49.95 plus SJ 
P&l.' 0 Fan for t:abinet 
plus Sl.!in P&l." 

ORDER i\ SPECIAL-PRICE 
EXPLOREH/85 PAK -THERE'S 

ONE FOR EVERY NEED. 

0 BcJinoer Pak (Save $26.(10) - You get Level A (Ter· 
minal Vl:ninn) with Monitor Source Usting (S25 value) 
AP·l. 5·amp. power supply, lntel8085 Users Manual . . 
IReR 5199.95) SPECIAL S169.95 plus S4 P&l. • 0 Eapcrimeatcr P1k (S.we 553.40} - You gel Level A 
(Hex Keypad/Display Version) with Hex Ke�·pad/ Display. Intel 8085 User Manual. Level A Hex Monitor 
Source Usting. and AP·l ,s.amp. power supply . . .  (ReM. 
5279.95) SPECIAL S.Zl9.95 plus S6 P&l. • 0 Special Microaoh BASIC P1k (SaveS103.00)-You get 
Levels A (Terminal Version). B. D (4k RAM). E. 8k 
Microsoft in ROM. ln11�18005Us��r Manual. Le\•cl A Moni
tor Soun::c Listing. and AP-1. S·ump. power supply . 
{Rt!J.!. $439.70) SPECIAL S329.95 plus 57 P&l.' 
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S\00 connl:r:tors: just add your own power supplit:s, 
c.;r bim:ts and hardware . . .  0 (ReR. S\065.00) SPECIAL 
S999.95 plus SIJ P& I. • . . . 0 32k Starter System. S HM5.9S 
plus SIJ P& l. • 0 4Ak Startt�r Systt:m. S1095.95 plus 51J 
P&l. • 0 64k Starter Sy!!lmn. Sli45.9S plus StJ P&l. • 0 Add to any of alxwe Exphm�r ste�:l cabinet AP·l fiv1! 
amp. power supply, Level C with !wo S\00 wnm:ctors. 
disk drive o1bim�t and pow1:r supply. two �ub·D conm�;. 
tors fur connt�cting your prinl1!r and terminal (lb:,ll. 
SZ25.95l SPECIAL St99.95 plu.� 51:1 P&l. ' 0 Complete 64K s,11em . Wirt.'d & Tcst�d . . .  51650.00 

�
u
s:��i�f!1�omp\l:tr: Business Software Pak (Savt! 

StiZS.OO)- Includes CPIM 2.2 Microsufl BASIC. Gent:ral 
Ledger. Accounts Receivable. Accounts Payabh:. Pa}'roll 
PackaRe . . . (RI�. SIJZ5) SPECIAL 5699.95 poslp;1id. 

'P&/ .�lumb {11r "prJSIII,I.l(: Fr iu.�umru:r�. ·· Fnr Cunndiull llr· !/l)rs. dnuh/1� !hi� unmunl. 

Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354-9375 

CP/M is 1 reg. trademark of Digital Research * (Ciip ond muil cnlimudJ* and program languages available today. You simply plu
� \��i:rt��;�� ���::ra�:/ 

s)·stem - it accepts al SEND ME THE ITEMS CHECKED ABOVE 
0 A" Floppy Disk Drive . . . 5499.95 plus $12 P&l." Total Endest.od (Conn. Residents ;�dd saiL>! tax): s __ g bli�ePt;;:e
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Puid hy: 

53 P&l." 0 P1�rsonal Check 0 Cashii!r's Check!Money Ord�:r 
0 Ori\'C Cables (set up for two drives) . .  525.00 plus 
Sl.SO P&I." 0 VISA 0 MASTER CARD (Dank No. ---1 
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that give your Explorer/AS access tn thousands uf existinR Acct. No. ------- Exp. Date ---
CP/M·based programs . . 5150.00 postpaid. 
NEED A POWER SUPPLY? Consider our AP·1. It can 
supply all the power you nL>etl for a fully expanded Ex· SiRnatun: ___________ _ �����:S �p��
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���ply kit (BV @ 5 amrsl in delux•� sll!d Print Name ------------
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offer you choices: the least ex· } Addn!sS-------------

Keypad/Display kit that dis· • \ City _____________ _ pensive one is ou r  Hex � 
plays the information on a ' - _a. 
����url�th�-i���s s��ere';\s�hlj �:-.--- . � . ·:_ � :':a!�· ======�z;:•====== Keyboard/Computer Terminal \�-�_;e-;-
kit. that can be used with either � V �NETRONICS Research& Development Ltd .• 

11\l!���-�l!��.f!�!�. �-���� -���-M!!1.���� £I. !l!i.??.� • • • • • •  .: 
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AN NOU N CI N G  TWO 
N EW TERM I NALS 

Smart • Fast • Graphics • M atching Modem and $295 Printer 
Netronics announces a state of the art 

.breakthrough In terminals. Now at prices you can afford, you can go on-line with data·bank and computer phone·line services. It's all yours: "eleclronic newspapers," educational services, Dow·Jones stock reports, games, recipes, personal computing wlth any level language, program exchanges, electronic bul· let in boards . . .  and more every day! ! !  
Netronlcs oilers two new terminals. both feature a full 56 key/126 character typewriter· style keyboard, baud rates to 19.2 kilobaud, a rugged steel cabinet and power supply. The simplest one, FASTERM·64, is a 16 line by 64 or 32 character per line unit, with a serial printer port for making hard copy of all incoming data, and ootional provisions for block and special character graphics. The "smart" version. SMARTERM·BO, features either 24 line by 60 

fit;:�a�,'i��rn��r1 �m3r
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�euvre�����d�00d0en�·��� �n�eonn�n�earnds����.'n��e YO�rs+�P�!t��� :::�����ttgr ���������t���r 
delux green·phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough ! ! !  Own the FASTERM·64, a complete terminal kit, ready to plug In for just $199.95 or order the SMAATEAM·80 kit for just $299.95, {both available wired and tested.) Be on·line with the mill ion-dollar computers and data services today . . .  we even supply the necessary subscription forms. 
More good news: All the components in our terminals are available separately (see coupon), so you buy only what you need! ! !  

FASTERM·M . . .  DISPLAY FORMAT: 64 o r  3 2  characterslline by 16 lines . . . 96 displayable 
�:,�����=::����r��r.j��� tt��w�L���ef:' RS�3��Cdo�adgs�!5gUr��·t �g�p 1.��0VFti� 6t�P����·v PIP (EIA RS·l70) . . .  CURSOR MODES: home & clear screen erase to end of line, erase cursor line, cursor up & down, auto carriage returnlllne feed at end of line & auto scrol ling . . .  REVERSE VIDEO . . .  BLINKING CURSOR . . .  PARITY: oil, even or odd . . . STOP BITS: 1, 1.5, 2 . . .  DATA BITS PEA CHARACTER: 5, 6, 7 or 8 . . .  CHARACTER OUTPUT: 5 by 7 dol matrix 
k"Ka c{N 

b�rii��11fioJ'AIN6��s��IP�J��r�'!l���lrinco�������E w:�H0�o�
A
R
R
�U���y • . .  OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters. SMARTERM·80 . . .  DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 

����=����e2�?.1 1. t?�kag��p�fP�S�3�Ce�r c2aos�: g:r��nrtalt��� � � �· J1�Egog·u�2�T���· pp (EIA AS·170) . . .  EDITING FEATURES: Insert/delete line, lnserlfdelete character, lor· ward/back tab . . . LINE OR PAGE TRANSMIT . . .  PAGE PAINT FUNCTION . . .  CURSOR POSI· TIONING: up, down, right, left, plus absolute cursor positioning with read back . . .  VISUAL ATTRI�UTES: underline, blink, reverse video, half intensity, & blank . . . GRAPHICS: 12,000 
���� ��50°���.i�� �+bet �:¥�:�;�� ����1i.s a'tl Q��;;�����::�.
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KEYBOARD: 56 key/128 character . . .  4K ON BOARD ROM . . .  COMPLETE WITH POWER SUPPLY. TELEPHONE MODEM 103 0/A . . .  FULL DUPLEX, FCC APPROVED DATA RATE: 300 baud 
. . .  INTERFACE: RS2321C and TTY . . .  CONTROLS: talk/data switch (no need to connect and disconnect phone), originate/answer switch on rear panel . . .  NO POWER SUPPLY RE· 
QUI RED. =" '"'M"' �'� � "'"" '"'"""" �" ¢:1;:) EN CODED . . .  UPPER & LOWER CASE . . .  FULLY DEBOUNCED . . . _.· .. � 2 KEY ROLLOVER . . .  POS OR NEG LOGIC WITH POS STROBE . . . ' J/ f. REQUIRES + 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS! -==::.::_ .. PAINTER COMET I . . .  SERIAL I/O TO 9600 BAUD . . .  80 -� ., CHARACTER COLUMN (132 COMPRESSED! . . . 10" TRACTOR FEED ,. 
. . .  UPPER/LOWER CASE . . .  INDUSTRY STANDARD RIBBONS . . .  4 CHARACTER SIZES . . .  9 BY 7 DOT MATRIX . . .  BI-DIRECTIONAL 
PAINTING 

Continental U.SA Credit Card Buyers Outside Connecticut 
CALL TO LL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. oept 
333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 

0 COMPLETE FASTERM-64 TERMINAL (Includes FASTVID-64 video board 
ASCJI-3 keyboard, steel cabinet and power supply) , , ,  kit $199.95 plus $3 P&l 
, , , wired & tested $249,95 plus $3 P&l . . .  graphics option: add $1 9.95 to 
each of above 
0 COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCIJ-3 keyboard, steel cabinet and power supply) , , , kit $299,95 plus 
$3 P&l . . .  wired and tested $369.95 plus $3 P&J 
0 FASTVJD-64 VIDEO BOARD (requires + 5 & -12V DC) . , .  kit $99,95 plus $3 
P&l , , , graphics opt!on add $1 9.95 , , ,  wired & tested $129.95 plus $3 P&l . . .  
grap hics option add $19.95 
0 SMARTVJ D-80 VIDEO BOARD (requires + 5  & + I-12V DC) . , ,  kit $199,95 
plus $3 P&l , . , wired & tested $249.95 plus $3 P&l 
0 DELUXE STEEL TERMINAL CABINET . . .  $1 9.95 plus $3 P&l 
0 ASCJJ-3 KEYBOARD (requires +5 & -12VDC) , , ,  kit $69.95 plus $3 P&l . ,  
wired and tested $89.95 plus $3 P&J 
0 POWER SUPPLY (powers ASCIJ-3 keyboard & video boards) . . .  kit only 
$19.95 plus $2 P&l 
0 ZENITH VIDEO MONITOR (high resolution green phosphor) . , ,  wired & 
tested $1 49.95 p lus $6 P&l 
0 TELEPHONE MODEM MODEL 1 03 OIA , , ,  wired & tested $1 89.95 plus $3 
P&l 
0 DOT MATRIX PRINTER Comet I . . .  wired & tested $299.95 plus $10 P&l 
0 RF MODULATOR MOD RF-1 . , . kit only $8.95 plus $1 P&l 
0 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONN ECTOR 
CABLE . . .  $1 4.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Tot a I En c lased $ ,-----=-=----c:-:---:--=-:---:-::-:---=---=---D Persona l  Check D Cash ier's Check/Money Order 
D V ISA D M a sterCard (Bank No. -------, 
Acct. N o.. Exp. Date ______ _ 

Signat ure 
Pri nt  Name __________________ _ 
Address ____ --:---------=-,--------
City State Zip 



., 

Unclassified Ads 

FOR SALE: Ohio Scient1f1c CBP-DF. color video system. key· 
board w1th numenc keypad. 48K RAM dual 8-1nch floppy disks. 
serial modem port. serraJ printer port. Cemron�es pnnter port. 
home control port. rone output. DAC output. and rwo joysucks. 
Lots of software. including UCSD Pascal. Complete documenta
tion (servtee manual. technical nmes. and more). Also, Okidata 
MLBO prrmer and acoustic modem included. S3700 or best offer. 
Scott Ellswonh. 4260- 1 Wilm1ngton Dr.. Camp Springs. MD 
20335. f30 l f  599- 1 847. 

FOR SALE: Commodore PET 200 I with BK bytes of memory 
and 1nternar cooling fan. Lots of documentarron. schematics. in
struction and learn1ng manuals. programs. games, and miscella
neous hardware. Excellent condition. hardly used (another poten
IJal hobby rhat time d1dn't permit) . SSOO or best offer . James Yu. 
25 Clarkson Farm Dr .. Chesterfield. MO 630 1 7. {3 1 41 227- 1 094 
even1ngs. 342-2625 days. 

FOR SALE: 1 6K Interact home computer. 1 500-bps built-in 
cassette player. connects to your color TV. complete with Level 2 
BASIC and M1crochess program rapes. rwo joysticks. and a service 
manual. Wonh over 5800. w111 sell for 5350 or best offer. Apple 
Tree Press Inc., Attn: Tom Stevens. 1 20 South Ltberty. Rushville. IL 
6268 1 .  f2 1 7f 322-6558 between I p.m. and 5 p.m. 

WANTED: SwTPC MP-R EPROM programmer. 8. K. Erickson. 
304 Southfield Dr .. Fayetteville. NY 1 3066. 

FOR SALE: A STD-Bus ZBO system cons1strng of a Mostek 
MDX-CPU-II ZBO board. MDX-PIO board. MDX·SIO board. and a 
Prolog #7702 2 7 1 6  EPROM card f i 6K/. This rs contained in a blue 
cab1net measuring 14 by 2 1  y, by 1 2  inches with a key-1ock1ng 
door. The power supply produces - 1 2V. I A; two 5V.5A sup
phes. The motherboard has 9 sockets with room for 1 6. Removed 
from seN1ce. less than rwo years old. and in excellent working 
order. Documentation 1ncluded. Makes a great base for CP/M. 
5500 nrm. Billy Garren. 5 5 1 5  West Market St . .  Apt. 80 1 ,  Greens

boro. NC 27409. f9 1 9i 852-0323. 

WANTED: Norwegian user group is looking for used ZXB ! s  
and other compatible equipment. Also. looking for used disk 
drives and Percom Doubler for TRS-80. Will swap or sell pro
grams for both ZXB I and TRS-80. Ski ZX-group. c/o Jan Otto 
Reberg, BJerkelundve1en 1 5. 1 400 Ski. Norway. 

WANTED: lnformarron for rnterfacing the Polyphormic 
system w1th the Trendata I CXXJ primer. Any information at aH 
on the Trendata pnmer would be most helpful. Dr. James F. 
Calhoun. Dept. of Psychology. Psychology Cl1nic. University of 
Georg1a. Athens. GA 30602. 

FOR SALE: IBM PC components and software: two 5 Y, -inch 
d1sk dnves. S200. Game Control Adapter. S 4 5. Peach Tree ac
counting: General Ledger. Account Rece1vable. Account 
Payable. S 550. Everything is brand new. T.L. Dawson. 1 1 908 
Broad Oaks A. Austin. TX 78759. {5 1 21 258-61 1 7 . 

WANTED: To correspond with Sinclair ZXB I f i 6Ki users 
who w1sh to exchange software and information. or who 
know of a Sinclair bulletin board system. Steve Ketler. 46225 
Strathcona Rd .. Chilliwack. British Columbia V2P 3TI.  Canada. 

FOR TRADE: Want to swap programs for the TRS-80 Color 
Computer. Send your 11st of programs and I'll send m1ne. James 
L.  Payette. Box 250. Echo Bay. Ontario POS I CO. Canada. 

FOR SALE: Tl-743 KSR term1nal and Novation Car modem. 
Allows telephone direct-connecc communications at 300 bps. 
Term1nal has full ASCII keyboard and SO-column thermal 
pnnter. Modem is compatible with Bell 1 03 orig/ans. Rarely us
ed. 1n excellent shape. Best offer. Randy Miyazaki. 797 Sweet
water Way. San Jose. CA 9 5 1 33.  f408i 738-8330. 

FOR SALE: Versa floppy disk controller. S- 1 00 bus
compatible. Operates with single-density. single- or double
Sided 5 y, - or 8-inch drives: s I SO. Tarik lsani. 60 I Alleghany St.. 
Blacksburg. VA 24060. {7031 953- 1 490. 

WANTED: Need 1nformarron on Digital's PDP-8 and inter
faCing to a cassette rape player/recorder. Art G. Granzeier Ill. 
2860 B Sabre Dr .. Tyndall AFB. FL 32403. 

FOR SALE: California Computer Systems 22 1 OA system 
f4MHz ZBO. 64K. DS/DD floppy disk controller. CP/M 2.2/. 
Terev1deo 920C terminal. rwo Oume DT-8 drives 1n enclosure 
with power supply and fan. Best offer for any or all. Steve 
Dirickson. 33 Gran1te St. #205. New London. CT 06320. {2031 
444-7348. 

WANTED: Golf-handicap program listing. hints. assistance. 
etc. Trying to develop a program for my Osborne I and my golf 
association. Loren Marundale. 1 746 West 25th Lane. Yuma. 
AZ 85364. 

FOR SALE: Rockwell System 65 Microcomputer Develop
ment System. 32K RAM. I MHz. Includes 1 6K static RAM 
module. PROM programming module. OS2 and OS3 operating 
systems with 6502 assembler. ed1tor. diagnostic. and 
::1ebugtmonitor packages. plus User 65 host and buffer modules 
for in-circuit emulation. All documentation. factory serviced. 
and ready to go. Cost S8840. new in 9/8 1 .  Yours for 5 3000 
firm. Dennis Neff. 26 7 1 2  Calle Maria, Mission Viejo. CA 9269 1 ,  
{ 7 1 41 855-9585. 

WANTED: High school student needs used or surplus com
puter equipment. Can use anything from rapes and disks to 
drives and monitors. Nels Bruckner. 36823 Jasper-Lowell Rd . .  
Jasper. OR 9740 I .  

WANTED: Information on IMSAI 8080 kit. My kit is in· 
complete. I am a beginner computer hobbyist and would like to 
finish the kit. Any help would be appreciated. Also. some issues 
of Kilobaud Mrcrocornput1ng for sale. J .  Richard Laredo. 3 2 1 1 
West Rehmann Ave . .  Peoria. IL 6 1 604. {3091 673-7854. 

WANTED: Eng1neering student would like to purchase a 
I 0-MHz. or better. oscilloscope: M68000 single-board com
puter; PCB manufacturing equipment; databooks and manuals. 
If you have fbut are not using/ any of this equipment. make me 
an offer. Tim Nye. 443 S1mcoe St . .  Amherstburg. Ontario N9V 
I N4 Canada. 

FOR SALE: Heath H- 1 9A video terminal assembled and 
tested. Complete documentation and schematics. Priced much 
lower than Zenith Z- 1 9  yet completely compatible. Suitable for 
use with any RS-232C modem or computer with serial output. 
Hugh Henriques. 24 1 6  Vails Gate He1ghts Dr . .  New Windsor. 
NY 1 2550. {9 1 4/ 565-3926. 

FOR SALE: 0-bus backplanes. H9270 f4 by 4/. H928 1 -88 f2 
by 8/. and H928 1 -BC 12 by 1 2/ .  Would like 5 1 00  each. but will 
consider all offers. Bob Gordon. POB 394. Burlington, VT 
05402. f802f 985-29 1 1 . 

FOR SALE: Apple Integer BASIC frrmware ROM card. This 
card has the old moniror ROM which contains instruction trace. 
single-step facilities, and 1 6-bit multiply-and-divide instructions: 
5 1 00. Mark L. Engel. 345 Black Rock Ave . .  New Britain. CT 
06052. {2031 229-0077. 

FOR SALE: Sinclarr ZXB I With 1 6K. manual. cassette cord. 
power cord, and TV connector: s I SO value. first s 1 25 takes all. 
J .  Mcmanus. I 02 Brookside Rd . .  Darien. CT 06820. f203f 
655-6568. 

FOR SALE: S- 1 00  boards: BK Godbout Econoram II static
memory board. BK Logos I static-memory board. Both assem
bled and in excellent co�dit1on: S60 each. Stanley Lee. 1 64 
Fallswarer Road NE. Calgary. Alberta TJJ I B3. Canada. f403i 
259-8440. 

FOR SALE: Centronics Micro printer with four extra rolls of 
paper: 5 I SO. Intel SDK-85 System Design Kit: 5 I 00. Vector rack
mount card cage with Compupro 6-s/ot motherboard: s I 00. 
CCS Floating Point Math Card for Apple: s 200. Keith Sharman. 
42 Rossmere Close SE. Medicine Hat Alberta T I S  2JB Canada. 
f403i 526-0594. 

WANTED: A small to medium computer system for nonprofit 
educational organization. Needed for fund raising and book
keeping. Any donation would be fully tax deductible. Will con
sider anything. Mike Robinson. Kansas City Capital. Route # I .  
Waverly. M O  64096. {8 1 61 493-2285. 

WANTED: Someone to program {burn/ Signetics Prom 
#82S 1 1 5 .  I can supply chip plus program on SV-2 7 1 6  or paper 
rape. Sid Tallman. University of Miami, Tritium Lab. 4600 
Rickenbacker Causeway. Miami. FL 33 1 49. 

FOR SALE: BYTE. first issue to present. 13 volumes bound in 
blue buckram: 1 982 issues unbound: 5 300 or best offer. 
Kilobaud M1crocomput,ng. first issue to present. I 0 volumes 
bound in brown buckram; 1 982 issues unbound: S 2 7 5  or best 
offer. Possible trade for Apple hardware. A. Osroff. 6774 Sunny 
Brae Dr . .  San Diego. CA 92 1 1 9. {7 1 41 46 1 -6573.  

FOR SALE: Commodore PET 2 00 1  series with BK RAM. Betsi 
interface board. 24K Expandoram memory board. Kimsi-Pius 
power supply. and a cassette with several programs including 
Space Invaders. Checkers 3.0. and Dunjonquesr-Temple of 
Apshai. Best offer over 5500. Donald Burden. Rt. 3. Box 2 1 9. 
Floyds Knobs. IN 4 7 1  1 9. 

FOR SALE: Netronics Elf II with kluge board. 4K RAM board. 
three 86-pin gold-edge connectors. tiny BASIC on cassette. full 
BASIC in EPROM. and Giant board. Also. Netronics ASC II en
coded keyboard. video-display board, and RF modulator. Also. 
Emerson cassette recorder and homebrew power supply. Full 
documentation included. Complete operari�g system in ex
cellent condition. S350 or best offer. Will sell separately. John 
Mills. 52 Audubon St.. New Britain. CT 06053. {2031 229-3370. 

FOR SALE: Apple package: 48K Apple II Plus. two disk 
drives. 1 6K Apple language card. Hayes Micromodem II. Moun
tain CPS serial/parallel card with clock. and four boxes of disks. 
Software: BASIC. Pascal. Visicalc. Visiterm. DOS 3.3.  DOS 
toolkit Peachtree Accounting System for CP/M fNR. NP. GIL. 
Payroll/. all manuals included. Plus. a free used Daraproducts 
matrix printer not hooked into system yet. but works. Complete 
package: FOB 53800. An Manzo. 1 1 30 Hopkins Ave .. Red· 
wood City. CA 94062. {4 1 51 367-883 3 .  

WANTED: Replacement keyboard for Commodore PET 
Model 200 I .  Symbols have worn off the old calculator-style 
keys. Mark Zimmermann, 2 1 9  Dale Dr.. Silver Spring. MD 
209 1 0, {30 1 1  565·2 1 66. 

WANTED: Need any DECtape controller (preferably for 
PDP-91 1 5/ DEC M boards. etc. for PDP- 1 5. Will trade DEC A. 8, 
G. R. W series boards. empty DEC racks. power supplies. ere. 
Also for trade or sale one new D L I  I W 1/0 pon for PDP- I I s. 
Looking for other users of DEC machines. we have running 
PDP-7, B. 9, 1 5, and people scrapping their antique DEC equip
ment. Dave Razler. 33A Clubhouse Rd .. Storrs. CT 06268. f203i 
429-0054. 

FOR EXCHANGE: Want computer equipment: printers. 
displays. hard-disk systems. software. etc. in exchange for oak 
furniture. Vern Blanchard, POB 445, Ramona. CA 92065. f 7 1 41 
789-6 1 49. 

UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non
commercial (individuals or bona fide computer clubs -only), typed double-spaced on plain 
white paper, contain 75 words or fewer, and include complete name and address. This ser
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McGraw-Hill, POB 372, Hancock, NH 03449. 

. 
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u·nclassified Ads 

FOR SALE: Storage Oscilloscope. Tektronix Model 7834 with 
7 A 1 9 ,  7 A26. 7BBO. 7BB5. 7D 1 5. as well as Solder/Desolder PPS 
I OOA by Page. Sean Hegna or Ann Thagard. 235 East 
Bayfront. Balboa Island. Newport Beach. CA 92662. (7 1 41 
673-33B3. 

WANTED: Protocol Converter. I need to communicate wrth 
IBM 2780 bisynchronous protocol through an asyncflronous 
RS·232C serial port. I need a Black Box Catalog A/S-2 protocol 
converter or equivalent. Jim Hutchins. 3 7 1 3  Forest Lane. 
Garland. TX 75042. ( 2 1 41 272-543 1 

FOR SALE: Perso 277 dual-diSk drive. Fastest B-inch 1/oppy
disk dnve on the markel. Functions as two conventional drrves. 
I .8-ms track-to-crack seek rime. Voice-coil servo positioner: 

FOR SALE: DECwnter II Model LA 36: Complete with 
Omnitec modem. Not currently rn use. Best offer. Peter B. Roll. 
(5 1 61 6 7 1 - 5 1 00. 

S400. Robert Morein. 1 570 Arran Way. Dresher. PA 1 9025. 
(2 1 51 628·86B4. 

FOR SALE: Two Percom data separators: S20 each. 
Cashier's check or postal money order. Construction Engtneer
ing Inc . .  1 25 INing St.. POB 2 1 54, Framingham. MA 0 1 70 I .  

WANTED: Correspondence from anyone who has had ex· 
perience using the Phasesrore 5075 system. manufactured by 
California Micro Computer Company. in coryunction with an 
IBM 50. 60. or 75 electroniC typewnter. W.J. Buchanan. I 1 4 2 1 
Key West Dr. NE. Albuquerque. NM 87 1 1  I 

NEEDED: Someone to modify Radio Shack's Mailing List II 
program for use with extra disk drives. Joe Flores. 4247 North 
Arica Ave .. Rosemead. CA 9 1 770. (2 1 31 287-2 1 95 .  

FOR SALE: Digital Group ZBO wilh 62K. 2 5 6  b y  256 
graphiCs board (BKI. audio-casseue board. eight parallel ports. 
arid four RS·232C senar ports. Quad Phi-Deck drive with con
troller. disk-dnve conuoUer board jno dnvesj. real-time 
clock/interrupt beard, P.A. pnnter. lull ASCII keyboard, and 
Sanyo 9-inch moniwr. Also. Oasis 5 .3 .  Phimon. Image. and 
more. S2()(X) or best offer. Tommy S. Davrs. Rt. I Box 6 1 .  
Dnggs. ID B3422. (3071 353-25 7B. 

FOR SALE: Date/ 30 printer: IBM Selectric mechanism. serial 
rnput. needs work. S300 or best olfer. Jeff Spirer. 3530 Henry 
Hudson Parkway. Bronx. NY I 0463. 12 1 21 796-6060. I 0 a.m. 
to 3 p.m. 

BOM B 
BYTE's Ongoing Monitor Box 
Article # Page Article Author(sJ 

26 Build the ECM- 1 03, an Originate/Answer 
Modem Ciarcia 

2 34 The Enhanced VIC-20, Part 2: Adding a 
3K-Byte Memory Board Swank 

3 44 A User's View of COMDEX Pournelle 
4 56 The Promise of Perpendicular Magnetic 

Recording Johnson 
5 68 New Developments in Floppy Disks Moran 
6 86 Optical-Memory Media Rothchild 
7 1 1 0 Will Removable Hard Disks Replace the 

Floppy? Sa risky 
8 1 22 The Winchester Odyssey, From Manufacturer 

to User Tore son 
9 1 30 Building a Hard-Disk Interface for an S-1 00 Cruce, 

Bus System; Part 1 : Introduction Alexander 
1 0  1 52 NAPLPS: A New Standard for Text and 

Graphics, Part 2: Basic Features Fleming 
1 1  1 90 MP/M fl Schmitt 
1 2  2 1 8  User's Column: Sage i n  Bloom, Zeke II, CBIOS 

Traps, Language Debate Continues Pournelle 
1 3  247 Project Nebula Carlson 
1 4  248 Legionnaire· Williams 
1 5  25·1 Omega Race for the VJC-20 Wszola 
1 6  256 Ouickcode Green 
i 7 262 A Faster Binary Search . Larson 
1 8  282 Hayes's Stack Smartmodem McEntire 
1 9  295 Data Collection with a Microcomputer Kelly 
20 3 1 0  Build This Memory, Part 1 :  How to Construct 

a Low-Cost Memory with 41 1 6 Memory 
Devices Spitzer 

2 1  33 1  A Peek into the IBM PC Field 
22 389 �eywor

'
ds in a Fuzzy Context Smith 

23 4 1 8  ROTERP: A n  Interpretive Language for Robot 
Control Liming 

24 436 Using SOUND Aqguments for High-Precision 
RTTY Persson 

25 453 Binary-Format Number Storage on the Apple 
II Disk Eyes 
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FOR SALE: IBM Selectric 1/0 terminal and ball in working 
condition: S275 (needs character adjustment) . Oscilloscopes. 
Hewleu-Packard dual trace: S250. Tektronix. dual- and quad
trace. dual-writing beam: S 295. DEC 1 1 /05 cabinet wtth power 
supply. sockets. and fans as supplied by DEC: S295.  Televideo 
Model 9 1 2. like new: 5495. Core memory system in cabinet 
made by Fabritek for DEC PDP- / I computers: make an offer. 
M1crofJChe reader manufactured by Recordak: S85. Also. have 
many DEC module boards. Murray Marcus. 9 1 8  Rockmont 
Court. Orlando. FL 32804. (3051 299-4229. 

FOR SALE: 01110 Soentrfic Challenger 4 personal mrmcom
puter wrth OS/6S D  operating system. 32K processor memory. 
two SIA -inch disk drives. and a Microline 80-cps dot-matnx 
printer; Includes 20 disks. software. and games: s 200 or best of
fer. Also have #33 Teletypewriter: S200 or best offer. Stella ElliS. 
POB 233. Westchester. IL 60 1 53.  (3 1 21 345-2770. 

WANTED: Programming JOb to work on at home. I am an 
elecwcar engineer wtth 3 years· experience 1n m1cro software. 
2 Yz years 1n micro hardware. and 2 Yz years tn other d1gnal 
hare/ware. I have a Sphere and TRS-80 Model l with diSk, but 
am willing to buy more equipment (like an IBM PC) if needed. 
Charles Skeldon. 5 1 1 9 INing Ave. N, MinneapoliS. MN 55430. 
(6 1 21 SBB-9088. alter 6 p.m. 

WANTED: Exchange sailboat design: theory and navigatron 
programs rn BASIC or Pascal. Brent Farler. 1 08 1 0  East 33rd 
Court. Tulsa. OK 74 1 4 5 .  

WANTED: Individual w h o  uses computers for stock market 
investment decis1ons would like contact with any user clubs 
rn the Louisville. Kentucky area. Also. with 1nd1viduals using 
computer-assisted forecasting for any market. Th1s Jncludes 
subscribers to TllC' Gr.1nvme Mar �:C't Le!ler. Tilt' PmresSional In· 
vestor. and other financial advisories. W.C. Gaines. 1 8 1 4  
Lafontenay Court. Louisville. K Y  40223. [5021 244-0756. 

FOR S_ALE: Teletype Model 43 printing termrnal with a 
Multitech acoustic modem: ·ssoo. Brian Keller. 1 80 I Pomme 
Rd . .  Arnold, MO 630 I 0. (3 1 41 296-6230. 

FOR SALE: SwTPC 4K Memory Boards. S 3 5  each or all five 
for s 1 50. Would consider trade tor Percom LFD D1sk Con
uoller. with Smoketran and complete documenrauon. RIChard 
Carreras. (5051 298-9 1 87 .  

FOR SALE: ASR-33 Teletype. DIStributor checked. Good con
dition. Used 1n bug book e.xpenmenrs as rypewmer 
prrnter/paper punch. ASR manual rncluded: s 1 75 . Pay sh1pp1ng 
on delivery. G. Pilant. 1 332 Mass .. Joplin. MO 6480 I. (4 1 71 
623-999 1 

Part 2 is Number 1 
Steve Ciarcia won the December 

BOMB contest with the second 
part of "Build the Circuit Cellar 
MPX- 1 6  Computer System . "  He 
will receive the s 1 00 kitty. Second 
place goes to Jerry Pournelle for his 
User's Column "A Slew of Lan
guages. a Slap at Documentation. 
and a Curse at Keyboards . "  This 
honor brings with it a S 50 purse. 
Chris Crawford won third place for 
sharing his experience in game 
design in the a rticle "Design Tech
niques and Ideals for Computer 
Games . "  



Reader Service . 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
1 1 8  1st NATIONAL COMP. 228, 229 500 COMPAQ 191 181 EXTENDED PROCESSING 508 

2 800 SOFTWARE 1 57 136 COMP. ENTREPRENEUR 245 486 FACIT/DATA ROYAL 1 5  
3 A.S.T.RESEARCH 240, 241 87 COMP.COMPNTS.UNLTD. 519 182 FORMULA INT'L. 349 
4 AB COMPUTERS 523 68 COMPONENTS EXPRESS 475 163 FOX & GELLER INC. 375 
5 ABACUS DATA INC. 231 89 COMPUADD 514 164 FRANKLIN COMP.CORP. 367 

482 ACTION COMPUTER 290 90 COMPUADD 514 430 FROBCO 522 
6 ACTIVE ELECTRONICS 382 91 COMPUCART 223 185 G·H COMPUTER SYS. 512 
7 ADDMASTER CORP. 522 92 COMPUPRO/GODBOUT 200, 201 186 GARDEN OF EDEN COMP. 508 
8 ADV.COMP.PROD. 538, 539 COMPUPRO/GODBOUT 338, 339 187 GENERAL SOFTWARE INC. 2 1 2  

ADV.DIGITAL CORP. 81 93 COMPUPRO/GODBOUT 444, 445 188 GENIE COMP.CORP. 336, 337 
149 ADV.LOGIC SYSTEMS 181 94 COMPUSERVE 280, 281 189 GIFFORD COMP. SYS. 203 

10 ADV.SYS.CONCEPTS 514 358 COM PUS HACK 285 189 G&G ENGINEERING 203 
12 ADVANCED COMP.TECH. 526 360 COM PUS HACK 364, 365 192 GILTRONIX INC. 520 

ALF PRODUCTS, INC. 88 95 COMPUTER APPARATUS 530 193 GTCO CORP. 137 
13 ALL ELECTRONICS CORP. 508 96 COMPUTER CHANNEL 529 194 GTEK INC. 286 
14 ALPHA BYTE COMP.PROD. 54, 55 97 COMPUTER DISCOUNT PROD. 527 195 HAN DWELL CORP. 516 
15 ALPHA BYTE COMP.PROD. 315 470 COMPUTER EXCHANGE 100, 109 196 HAYES MICROCOMP.PROD. 46, 47 
1 7  ALSPA COMP.SYS. 373 471 COMPUTER EXCHANGE 100, 109 198 HAZELTINE CORP. 341 
18 ALTOS COMP.SYS. 168, 189 472 COMPUTER EXCHANGE 100, 109 1 1 9  HEATH COMPANY 304, 305 
19 AMANUENSIS 202 101 COMPUTER HORIZON 524 200 HEWLETI·PACKARD 84, 85 
20 AMDEK CORP. 59 102 COMPUTER I N NOVATIONS 72 478 HOBB·Y·TRONIX INC. 529 
21 AMER.SMALL BUSN.COMP. 473 103 COMPUTER LEARNING TREE 220 201 HOFFMAN COMP. PROD. 510 
22 AMER.SQUARE COMP. 1 58  104 COMPUTER MAIL ORDER 398, 399 202 HUMAN DESIGN SYSTEM 87 

493 ANATRON 354, 355 105 COMPUTER PERIPH.INC. 69 464 I.B.C. 1 9  
23 ANUDATA 526 106 COMPUTER PERIPH.INC. 237 485 I.B.C. 19 
25 APPARAT INC. 167 107 COMPUTER PLUS 482 496 I.C.E. CORP. 459 
26 APPLE COMPUTER INC. 168, 169 1 1  COMPUTER PUBLISHING CO. 174 204 I.T.M. 432 
28 APPLEWARE, INC. 516 108 COMPUTER SOLUTIONS 309 205 IBM CORP. 1 20, 121 
29 APPLIED ANALYTICS 246 109 COMPUTER SPCLTIES. 149 206 IDE CORPORATION 433 

APPUED CREATIVE TECH.INC. 22 COMPUTER WAREHOUSE 259 207 IMS INTERNATIONAL 1 23 
30 APPLIED SOFTWARE TECH. 1 31 1 1 0 COMPUTERLINE INT'L·A 325 208 INCOMM 414 
31 ARBA 350 1 1 1  COMPUTERLINE INT'L·A 378, 379 504 IN FORMATION R EDUCTION 

474 ARCHIVES INC. 471 1 1 2  COMPUTERLINE INT'L-B 506 RESEARCH 496 
32 ARTIFICIAL INT'L.RESRCH. 5 1 4  1 1 3  COMPUTERS & MORE 524 210 IN FOSCRIBE 76 
33 ASHTON-TATE 208, 209 1 1 4  COMPUTERS WHOLESALE 1 39 221 IN NOVATIVE COMM. 520 
34 ASPEN SFTW.CO. 78 1 1 5  COMPUVIEW PROD.INC. 63 501 IN NOVATIVE RESEARCH 242 

AT & T LONG LINES 368 1 1 6  CONCORD COMP.PROD. 530 211  INSIGHT ENTERPRISES 510 
35 ATLANTIC CABINET CORP. 514 1 1 7  CONCURRENT CORP. 62 212 INSTITUTE -SCTF.ANALYSIS 514 
36 ATLANTIS COMP.SERV. 5 1 2  CONNECTICUT MICRO COMP. � 213 I NT'L.M ICRO SYS. 363 
37 ATSUKO COMPUTING I NT'L. 526 120 CONTINUUM 1 60 214 INT'L.MICRO SYS. 421 
38 AUTOCONTROL INC. 526 121 CONTROL C SOFTWARE 104 215 INTEGRAL DATA SYS. 279 
39 AUTOMATED EQUPMNT. 401 122 COST PLUS COMP. 522 216 INTEGRAND 412 
40 AVOCET 347 COUGAR MT. SOFTWARE 234 218 INTELLIGENT ARTEFACTS 333 
41 AXLON 61 124 CPU SHOP, THE 5 1 5  2 1 9  I NTERACTIVE M ICROWRE. 384 
42 AXLON 257 126 CREATIVITY UNLTD. 489 220 INTERACTIVE STRUCT. 79 
43 B&B ELECTR. 522 127 CROMEMCO Cll,  1 222 INTERCONTN.MICROSYS. 313 

BARGAI N  BOARDS 524 128 CROMEMCO 2 223 INTERDATA SYSTEMS INC. 524 
44 BASF SYSTEMS 1 53 130 cscs 508 224 INTERTEC DATA SYS. 1 1  
45 BAUSCH & LOMB INSTR.SYS. 199 503 C.S.D. INC. 242 225 IPEX INT'L. 524 
46 BAUSCH & LOMB INSTR.SYS. 199 131 CUESTA SYSTEMS 516 226 IRONSIDES COMP. CORP. 1 33 
47 BAY TECHNICAL ASSOC. 308 132 CUSTOM COMP.TECH. 1 24 227 ISA CO.L TO. 1 62 

125 BEAR COMP. 458 CYBERNETICS INC. 289 228 J.C.SYSTEMS 20 
48 BELL, JOHN ENGR. 509 1 34 D.C.POSTAGE 528 229 JADE COMP.PROD. 531 
49 BELLE DE ST.CLAIRE 481 135 DAMAN 528 230 JADE COMP.PROD. 532, 533 
50 BHRT 227 137 DATA EXCHANGE 512 231 JAMECO ELECTR. 542, 543 

508 BHRT 424 217 DATA MAIL 333 232 JDR M ICRODEVICES 550, 551 
51 BI-COMM SYSTEM 475 138 DATA MANAGEMENT SYS. 518 233 JDR M ICRODEVICES 552, 553 
53 BISON PROD INC. 294 497 DATA MASTER 459 234 JRT SYSTEMS 319 
54 BISON PROD INC. 294 139 DATA SOURCE SYS.CORP. 283 236 JVB ELECTRONICS 516 
58 BLAT RESRCH. & DEVELOP. 481 140 DATASOUTH COMP.CORP. 335 237 K & D ELECTRONICS 520 
59 BMC SYSTEMS, INC. 1 25 141  DATASOUTH COMP.CORP. 420 238 KERN PUBLISHING 243 
60 BOTIOM LINE, THE 197 142 DECISION RESOURCES 383 239 KEY TRONICS CORP. 35 
52 BRS 105 143 DESIGNWARE INC. 489 240 KRELL SOFTWARE 404 
62 BT ENTERPRISES 518 144 DIGISOFT 187 241 LABORATORY MICROSYS. 510 
63 BUSINESS MANAGER 253 341 DIGISOFT COMP. 414 242 LANIER BUSN.PROD. 460, 461 

BYTE BACK ISSUES 473 145 DIGITAL DIMENSIONS 446 243 LEADING EDGE PROD. Cll l  
BYTE BOOK CLUB 416, 417 146 DIGITAL MARKETING 6 245 LEHMANN & ASSOC. 524 
BYTE BOOKS 205 148 DIGITAL R ESEARCH 33 246 LIGO RESEARCH INC. 1 73 

64 BYTE I N DUSTRIES 471 149 DIGITAL RESEARCH 181 247 LOGIC PR0GRAMMING ASSOC. 
BYTE PUBL.INC. 458 1 50  DIGITAL RESEARCH 343 516 

65 BYTEK COMP. SYS. 384 DIGITAL RESEARCH COMP. 517 248 LOGICAL DEVICES 380 
66 BYTEWRITER 58 152 DISCOUNT SOFTWARE 1 55 249 LOGICAL MICROCOMPUTER 303 
67 C·SYSTEMS 526 DMA 4 1 1  487 LOGO COMP.SYS. 73 
68 CAB-TEK, INC. 480 154 OOKAY COMP.PROD.INC. 534, 535 250 LOMAS DATA PRODUCTS 405 
69 CALIF. DATA CORP. 512 DOW JONES SFTW. 177, 178, 179 491 LOTUS DEVELOPMENT 266, 267 

CALIF. DIGITAL 540, 541 157 DUAL SYS.CONTROL CORP. 211 251 LYBEN COMP.SYS. 528 
CALIF.MICRO.COMP. 469 158 DYNACOMP 518 252 LYCO COMPUTER 431 

71 CAVERLY'S INC. 522 159 DYSAN CORP. 9 MACMILLAN BOOK CLUBS 353 
72 CCM INC. 522 160 DYSAN CORP. 344, 345 253 MACROTECH INT'L. 235 
73 CDEX CORP. 1 71 244 EASTERN ENTERPRISES 475 254 MAILCOMP INC. 427 
74 CDR SYSTEMS 518 162 ECONOMY PERIPHERALS 516 256 MANNESMANN TALLY 165 
75 CENTENNIAL SOFTWARE 1 32 163 ECOSOFT 469 MARTIN MARIETIA CORP. 428 
76 CHECK-MATE 476 164 EDGE MICROSYSTEMS 514 259 MARYMAC I N DUSTRIES 264 
77 CHECKS-TO-GO 144 1 65 EDM UND SCIENTIFIC CO. 477 260 MAXELL DATA PRODUCTS 1 35 
78 CHIPS & DALE 526 169 ELECTRONIC CONTROL 462 168 MBI 528 
79 CHRISLIN I N DUSTRIES 521 172 ELLIS COMPUTING 147 McGRAW-HILUBYTE BOOK CO. 
60 CLAFF, WILLIAM J. 524 173 EMERGING TECH.CONSL T. 468 469 
81 COGITATE 5 1 2  EMPIRICAL RESRCH.GRP. 1 5 4  261 MEDIA DISTRIBUTING 300 

483 COLORADO CHIPS 508 166 EMS 510 262 MEDIA DISTRIBUTING 301 
494 COLORADO COMP.PERIPH. 459 167 EMS 520 263 MEGA CO. 472 

82 COLUMBIA DATA PROD. 225 175 EN ERCOMP 438 264 MEMORY MERCHANT 239 
83 COLUMBIA NATIONAL 1 76 176 ENGINEERING SPECIALTIES 148 265 METAMORPHIC SYS.INC. 1 7  
84 COMMUN ICAL, INC. 244 177 EPSON AMERICA 99 266 METASOFT CORP 422 
85 COMMUNICATION CABLE 528 178 EPSON AMERICA 408, 409 267 MFJ ENTERPRISES I NC. 4 1 5  
86 COMMUNICATIONS ELECTR. 525 179 ESSEX PUBLISHING 479 269 MICRO AGE COMP.STORE 221 

385 COMPATIBLEIQT 306 1 80  EXPOTEK 222 270 MICRO BUSN.WOI'ILD 270 

To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the. advertisers you select from the . 
list. Add a 20-cent stamp to tt)e card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. 

Inquiry No. Page No. 

271 MICRO LOGIC 518 
273 MICRO MANAGEMENT SYS. 443 
277 MICRO MART 472 
274 MICRO M IDWEST 514 
275 MICRO MINT 371 
481 MICRO MINT 549 
502 MICRO MINT 242 
276 MICRO SCI 18 
278 MICRO WORKS, THE 271 
268 MICROADE 528 
279 MICROCOMP.BUSN.IND. 254, 255 
281 MICRODYNAMICS 520 
282 MICROHOUSE 12, 13  
263 MICROPERIPH.CORP,THE 522 
284 MICROPROCESSORS UNLTD. 

528 
MICROSOFT 1 1 7  
MICROSOFT 232, 233 

287 MICROTECH EXPORTS 406 
268 MICROWARE 510 
289 M I N I  M ICRO MART 381 
290 MK RESEARCH 5 1 2  
292 MONITOR DYNAMICS 512 
255 MONUMENT COMP.SERV. 236 

MOORE BUSN.FORMS 226 
295 MORROW DESIGNS 83 
296 MORROW DESIGNS 434, 435 
297 MOUNTAIN VIEW PRESS 403 
299 MULLEN COMP. PROD. 1 1 1  
300 MUSYS 477 
301 NABU COMMERCIAL TERMINALS 

219 
302 NEBS 264 
303 NEC HOME ELECTR.USA 159 
304 NEC HOME ELECTR. USA 161 
305 NEC HOME ELECTR. USA 163 
309 NEC I N FORMATION SYS. 1 12, 

1 1 3, 1 14, 1 1 5  
310 NEC I N FORMATION SYS. 351 

NETRONICS 558 
311 NETWORK CONSULTING CORP. 

102 
312 NEW GENERATION SYS. 182 
492 NEW MEDIA GRAPHICS 516 
136 N .K. INC 489 
313 NON-LINEAR SYS. INC. 92 
314 NORTH HILLS CORP. 510 
315 NORTH H ILLS CORP. 518  
316 NORTHWEST M ICROSYS. 

DESGN. 522 
317 NOVATION 466 
318 NOVATION 467 
319 NOVELL DATA SYS. 57 

NRI SCHOOLS ELECTR. DIV. 385 
320 OASIS SYSTEMS 66, 67 
321 OMEGA M ICROWARE INC. 291 
322 ORANGE MICRO 140 . 
323 ORANGE M ICRO 1 4 1  
325 ORGAN�TIONAL MANAGEMENT 

SYS. 510 
326 ORTHOCODE GROUP 214 
327 ORYX SOFTWARE 413 

OSBORNE COMPUTERS 145 
329 OSM COMPUTER 23 

OWENS ASSOC. 426 
330 P.R.I.C.E. 510 
331 PACIFIC EXCHANGES 500, 512, 

516, 520, 524, 526 
337 PALOMAR COMP.EOUIP. 386, 387 
338 PAN AMERICAN ELEC. INC. 482 
339 PANASONIC H.H.C. 1 50, 151 
340 PART RAN CO., THE 528 
342 PERCOM DATA 7 
343 PERIPHERAL MARKETING INC. 518 
344 PERSONAL COM P.SYS. 299 
345 PERSONAL SYS.TECHN. 143 
346 PHASER 65 
347 PICKLES & TROUT 156 
498 PION I NC. 317 
348 PLUS & PLUS CO, LTD. 256 
349 POPCOM 261 
350 PRACTICAL PERl PH. 24, 25 
351 PRAGMATIC DESIGNS 128 
352 PRINCETON GRAPHIC SYS. 37 
354 PRIORITY ONE 544, 545 
355 PRIORITY ONE 546, 547 
356 PRIORITY ONE 548 
361 PROGRAMMERS SFTW. EX. 268 
363 PURCHASING AGENT,THE 94 
364 QANTEX DIV. 91 
365 QT/COMPATIBLE 306 
366 QUADRAM CORP. 216, 217 
367 QUADRAM CORP. 423 
368 QUARK ENGINEERING 265 
369 QUASAR COMPANY 89 
461 QUBIE DIST 95 
462 QUBIE DIST 185 
370 QUME CORP. 96, 97 
372 RACET COMPUTES L TO. 471 
373 RADIO SHACK CIV 
374 RANA SYSTEMS 42, 43 
375 RCA 361 
376 RCS I NC. 468 
324 RED BARON 292, 293 
377 RED GATE PUBL.CO. 90 
378 RIXON 324 
379 ROLAND CORP. 101 
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Reader Service 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
410 RTL PROGRAMMING AIDS 508 401 STAR COMPUTER 207 TEXAS COMP.SYS. 437 445 VISUAL TECH,INC. 1 27 
381 S&W COMPUTER SUPPLY 472 STAR LOGIC 442 425 TEXAS I N STRUMENTS 1 83 446 VOTRAX 277 
382 S-100 INC. 274 499 STAR MICRONICS 369 TEXAS INSTRUMENTS 272, 273 449 WADSWORTH ELECT.PUBL. 275 
383 SAGE COMP.TECH. 287 403 STEMMOS LTD. 198 426 TEXPRINT 516 450 WASHINGTON COMP.SERV. 236 
488 SATURN SYSTEMS 1 29 404 STREET ELECTR. CORP. 48 387 TIMESAVER SYS. 526 451 WASHINGTON COMP.SERV. 511  
384 SCIENTIFIC ENG. 520 405 STSC INC. 407 427 TIMESHARING DEV. INC. 410 452 WE SOFTWARE 518 
476 SCION CORP 5 406 SUNTRONICS 536, 537 479 TINNEY, RBT GRAPHICS 213 453 WESPER M ICROSYSTEMS 479 
477 SCION CORP 5 407 SUPERSOFT 195 480 TINNEY, RBT GRAPHICS 252 WESTICO INC. 49 

SCOTISDALE SYSTEMS 377 408 SYNCOM SYSTEMS 52 428 TOSHIBA AMERICA INC. 429 454 WESTWARE 357 
386 SEARS GROUP, THE 524 409 SYOUEST TECH. 1 19 495 TOPAZ 93 455 WESTWARE 357 
388 SEIKOSHA CORP. 1 07 380 SYSTEMED 512 429 TOTAL ACCESS 425 456 WHITESMITHS LTD 50 
389 SIERRA DATA SCIENCES 39 41 1 SYSTEMS STRATEGIES 260 153 TRAKSTOR 513 457 WIN/MILL RESEARCH INC. 508 
390 SIERRA DATA SCIENCES 402 412 TAB BOOKS 465 489 TRILOG 448 458 WINTEK CORP. 520 
391 SIGEN CORP. 260 413 TALLGRASS TECH. 82 490 TRILOG 449 459 WINTERHALTER & ASSOC. 477 
392 SIGMATEK 520 414 TARBELL ELECTR. 486 432 TRISOFT 358 480 WORDTECH SYSTEMS 64 
.393 SILVER-REED AMERICA, INC. 1 36  415 TATUM LABS 447 433 TRISTAR DATA SYS. 400 464 WW COMPONENT SUPPLY 441 

SINCLAIR RESEARCH 419 357 TAVA CORP 269 435 TSK ELECTR.CORP. 77 465 WYSE TECHNOLOGY 193 
394 SLR 508 359 TAVA CORP 330 436 TYCOMP COMPANY 447 466 X COMP 329 
395 SLUDER 480 416 TAYCO BUSINESS FORMS 518 437 U.S. MICRO SALES 554, 555 467 YANG ELECTRONIC 522 
396 SOFTCORP INT'L. 1 86 417 TDK ELECTRONICS 1 75 438 U.S. ROBOTICS 1 18 ZILOG COMP. SYS. 53 
235 SOFTWARE ASSOC. 238 419 TECH·DATA CORP. 526 439 U.S. EXCHANGE 514 
397 SOFTWARE BANG 359 420 TECMAR INC. 263 440 ULTRA MAGNETICS TECHN. 215 *Correspond directly with company. 398 SOFTWARE PUBLISHERS 528 TEKTRONIX INC. 71 441 UNITED S FTW.CO. 103 
399 
400 
473 

SOFTWARE TECHNIQUE 510 421 TELECON SYSTEMS 40 442 VECTRIX 41 
SONICS MICRO SYS. 75 422 TELETEK 51 443 VIDEX 21 
STANDARD SOFTWARE 312 423 TERMINALS TERRIFIC 450 444 VINTAGE BOOKS 473 

National Advertising Sal�s Representatives: 

Northeast 
ME, NH, VT, MA, CT, Rl, DE, MD, VA, 
WV, OK, TX, Upstate NY, Eastern 
Canada 

· · 

HaJar Associates 
280 Hillside Ave. 
Needham Heights, MA 02 1 94 
161 7) 444-3946 

Mid Atlantic 
NY, NYC, NJ, PA 

Hajar Associates 
3 2 i  Broad St. 
Red Bank, NJ 07701 
120 1 ) 741 -7744 

Southeast 
NC, SC, GA, FL, AL, MS, TN, 
KY, LA 

Maggie McClelland 
McGraw-t·UII Publication 
4 1 70 Ashf!)rd Dunwoody Road 
Suite 420 
Atlanta, GA 303 1 9  
1404) 252.0626 

Midwest 
MN, WI, MI. lA, IL, IN, OH, 
MO, NE, KS, NO, SO, AR 

HaJar Associates 
5225 Old Orchard Rd. 
Suite 50 
Skokie, IL 60076 
13 1 2) 966.0 1 60 

Northwest 
}\K, HI, WA, OR, 10, MT, WY, Northern 
California, Nevada Except Las Vegas, 
Western Canada 

Bill McAfee 
McGraw-Hill Publications 
1 000 Elwell Court 
Suite i 24 
Palo AIJo, CA 94303 
14 1 5) 968.0280 

European Advertising Sales Representatives: 

Mrs. Marla Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia Mart 1 
Madrid 4, Spain 
45 52 891 

Mr. Andrew Karnlg 
Andrew Karnlg & Associates 
Kungsholmsgatan 1 0  
1 1 2  2 7  Stockholm, Sweden 
08 5 1  68 70 

Mr. Hans Csokor 
Publlmedia 
Relsnerstrasse 6 1  
A-1 037 VIenna, Austria 

Mrs. Gurlt Gepner 
McGraw-Hill Publishing Co. 
1 1 5  Yosephtal St. 
Bat Yam, Israel 
866 561 32 1 39 

Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Lleblgstrasse 27C 
D-6000 Frankfurt/Main 1 
West Germany 
72 0 1  8 1  

Mr. Michael Sales 
McGraw-Hill Publishing Co. 
1 7 rue Georges Bizet 
F 751 1 6  Paris 
France 
720 33 42 

Mr. Simon Smith 
McGraw-Hill Publishing Co. 
34 Dover St. 
London WI X 3RA 
England 
01 493 1 451  
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Southwest 
UT, CO, AZ, NM, Las Vegas, Southern 
California 

Page Goodrich 
McGraw-Hill Publications 
3001 Red Hill Avenue 
Building # 1 -Sulte 222 , 
Costa Mesa, CA 92626 
17 1 4) 557-6292 

Karen Niles 
McGraw-Hill Publications 
3200 Wilshire Boulevard 
Los Angeles, CA 900 1 0 
12 1 3J 48Q-5243 
121 3) 487-1 1 60 

West Coast Surplus and 
Retail Accpunts 
Tom Harvey 
3463 State Street 
Suite 256 
Santa Barbara, CA 93 1 05 
1805) 964-8577 

Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
VIa Baracchlnl 1 .., .. 
20 1 23 Milan, Italy 
86 90 (> 1 7  

Far East/Pacific 
Seavex Ltd. 
05-49/50 Tanglln Shopping Center 
1 9  Tanglln Rd. Singapore 1 024 
Republic of Singapore 

Seavex, Ltd. 
Room I 02, Yu Yuet La I Bldg. 
43-55 Wyndham St. Central 
Hong Kong 

I 



��II READER SERVICE 
F o r  fastest service transfer mailer labe l from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given . This card valid for 90 days on ly. 
NOTE-If label is missing or defaced fi l l  out coupon 
carefully-PLEASE PRINT-this is the only way to get 
requested materia l to you . 

Name ______________________________ __ 

!Title) ------------------- !Company) __ 

Address ---------------------------

City ---------------------- State ----�� 

1 21 41 6 1  8 1  1 0 1  1 2 1  1 4 1  1 6 1  1 8 1  2 0 1  2 2 1  2 4 1  2 6 1  2 8 1  3 0 1  3 2 1  34 1 3 6 1  3 8 1  4 0 1  4 2 1  4 4 1  4 6 1  4 8 1  5 0 1  5 2 1  5 4 1  56 1  
2 22 42 62 82  1 02 1 22 1 42 1 62 1 82 202  222 242  262 282  302 322  342  362  382  402  422  442  462  482  502  522 542  562 582 
3 23 43 63 83 1 03 1 2 3  1 4 3  1 63 1 83 203 223 243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 
4 24 44 64 84 1 04 1 24 1 44 1 64 1 84 204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 
5 25 45 65 85 1 05 125 1 45 1 65 1 85 205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 665 685 
6 26 46 66 86 106 1 26 1 46 1 66 1 86 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 666 686 
7 27 47 67 87 1 07 1 27 147 167 187 207 227 247 267 287 307 327 347 367 387 407 427 447 467 487 507 527 547 567 587 607 627 647 667 687 
8 28 48 68 88 1 08 1 28 1 48 1 68 1 88 208 228 248 268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 648 668 688 
9 29 49 69 89 1 09 1 29 1 49 1 69 1 89 209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 649 669 689 

1 0  30 50 70 90 1 1 0  1 30 1 50 1 70 1 90 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490 5 1 0  530 550 570 590 610 630 650 670 690 
1 1  3 1  5 1  7 1  9 1  1 1 1  1 3 1  1 5 1  1 7 1  1 9 1  2 1 1  2 3 1  2 5 1  2 7 1  29 1  3 1 1  3 3 1  3 5 1  3 7 1  39 1  4 1 1  43 1  451  4 7 1  49 1  5 1 1  5 3 1  5 5 1  5 7 1  59 1  6 1 1  63 1  65 1  6 7 1  69 1  
1 2  32 52 72 92 1 1 2  1 32 1 52 1 72 1 92 2 1 2  232 252 272 292 3 1 2  332 352 372 392 4 1 2  432 452 472 492 5 1 2  532 552 572 592 6 1 2  632 652 672 692 
13 33 53 73 93 1 1 3 1 33 1 53 1 73 1 93 2 1 3  233 253 273 293 3 1 3  333 353 373 393 4 1 3  433 453 473 493 5 1 3  533 553 573 593 6 1 3  633 653 673 693 
14 34 54 74 94 1 1 4  1 34 1 54 1 74 1 94 2 1 4  234 254 2 74 294 3 1 4  334 354 374 394 4 1 4  434 454 474 494 5 1 4  534 554 574 594 6 1 4  634 654 674 694 
1 5  35 55 75 95 1 1 5  1 35 1 55 1 75 1 9 5  2 1 5  235 255 275 295 3 1 5  335 355 375 395 4 1 5  435 455 475 495 5 1 5  535 555 575 595 6 1 5  635 655 675 695 
16 36 56 76  96 1 1 6 136 1 56 1 76 1 96 2 1 6  236 256 276 296 3 1 6  336 356 376 396 4 1 6  436 456 476 496 5 1 6  536 556 576 596 6 1 6  636 656 676 696 
1 7  37 57 77 97 1 1 7  137 1 57 1 77 197 2 1 7  237 257 277 297 3 1 7  337 357 377  397 4 1 7  437 457 477 497 5 1 7  537 557 577 597 6 1 7  637 657 677 697 
18 38 58 78 98 1 1 8  1 38 1 58 1 78 1 98 2 1 8  238 258 278 298 3 1 8  338 358 378 398 4 1 8 438 458 478 498 5 1 8 538 558 578 598 6 1 8  638 658 678 698 
19 39 59 79 99 1 1 9  1 39 1 59 1 79 1 99 2 1 9  239 259 279 299 3 1 9  339 359 379 399 4 1 9  439 459 479 499 5 1 9  539 559 579 599 6 1 9  639 659 679 699 
20 40 60 80 1 00 1 20 140 1 60 1 8 0  200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 

BYTE'S BOM 8 is your direct line to the editor's desk . Each month, the authors of the two top-rated articles receive bonuses based on your 
evaluation. First look at the list of this month's articles and corresponding article numbers !located in the unclassified ads section on the page preceding the 
Reader Service list), then rate each article you've read as Excellent, Good, Fair, or Poor, based on your overa ll impression of the article, by circl ing the ap
propriate number in each column below. Your feedback helps to produce the best possible magazine each month .  

Article No. 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  22 23 24 25 
Excellent 801  805 809 8 1 3  8 17  8 2 1  825 829 833 837 84 1  845  849  853 85 7 8 6 1  865 869 873  877 88 1  885 889 893 897  
Good 802 806 8 1 0  8 1 4  8 1 8  822 826 830 834 838 842 846 850 854 858 862 866 870 874 878 882 886 890 894 898 
Fair 803 807 8 1 1  8 1 5  8 1 9  823 827 83 1 835  839  843  847  85 1  855 859 863 867 8 7 1  875 879 883 887 89 1  895 899 
Poor 804 BOB 8 1 2  8 1 6  820 824 828 832 836 840 844 848 852 856 860 864 868 872  876 880 884 888 892 896 900 
Commen�--------------------------------------------------------------------------------------------

L---- - - - - - - - - - - - - - -- -- - - ------ - - - - - - - - - - - - - - ---- ----- -· 

t 

��II READER SERVICE 
F o r  fastest service transfer mailer label from wrapper t o  
coupon provided a t  t h e  right. Requests cannot b e  honored 
u n less zip code is given. This card valid for 90 days only. 
NOTE-If label is missing or defaced fi l l  out coupon 
carefully-PLEASE PRINT- this is the only way to get 
requested materia l to you . 

MARCH 1 983 
4 1 33 

Name ______________________________________________ _ 

I Title) ------------------- !Company) 

Address ---------------------------------------------

City---------------------- State _______ Zip ------------

1 21 41 61 81 1 0 1 1 2 1  1 4 1  1 6 1  1 8 1  2 0 1  2 2 1  241  26 1 28 1  30 1  3 2 1  341  36 1  38 1  401 42 1  44 1  46 1 48 1  50 1  5 2 1  541  561  58 1  60 1  62 1  641 661 681 
2 22 42 62 82 1 02 1 2 2  142 1 6 2  1 82 202 222 242 262 282 302 322 342 362 382 402 422 442 462 482 502 522 542 562 582 602 622 642 662 682 
3 23 43 63 83 1 03 1 23 1 43  163 1 83 203 223 243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 663 683 
4 24 44 64 84 1 04 1 24 1 44 1 64 1 84 204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 604 624 644 664 684 
5 25 45 65 85 1 05 1 2 5  1 45 1 6 5  1 8 5  205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 665 685 
6 26 46 66 86 1 06 1 26 1 46 1 66 1 86 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 666 686 
7 27 47 67 87 107 1 27 1 47 1 67 1 87 207 227 247 267 287 307 327 347 367 387 407 427 447 467 487 507 527 547 567 587 607 627 647 667 687 
8 28 48 68 88 1 08 1 2 8  1 48 1 68 1 88 208 228 248 268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 648 668 688 
9 29 49 69 89 1 09 1 29 1 49 1 6 9  1 89 209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 649 669 689 

10 30 50 70 90 1 1 0 1 30 1 50 1 70 1 90 2 1 0  230 250 270 290 3 1 0  330 350 370 390 4 1 0  430 450 470 490 5 1 0  530 550 570 590 6 1 0  630 650 670 690 
1 1  31 51 71 9 1  1 1 1  1 3 1  1 5 1  1 7 1 1 9 1  2 1 1 2 3 1  2 5 1  2 7 1  2 9 1  3 1 1  3 3 1  3 5 1  3 7 1  3 9 1  4 1 1 4 3 1  45 1 � 7 1  4 9 1  5 1 1 5 3 1  5 5 1  5 7 1  5 9 1  6 1 1  6 3 1  6 5 1  6 7 1  691  
1 2  32 52 72 92 1 1 2  1 3 2  1 52 1 72 1 92 2 1 2  232 252 272 292 312 332 352 372 392 412 432 452 472 492 5 1 2  532 552 572 592 6 1 2  632 652 672 692 
13 33  53 73 93 1 1 3  1 33 1 53 1 73 1 93 2 1 3  233 253 273 293 313 333 353 373 393 413 433 453 473 493 513 533 553 573 593 6 1 3  633 653 673 693 
1 4 34 54 74 94 1 1 4 1 34 1 54 1 74 1 94 2 1 4  234 254 274 294 3 1 4  334 354 374 394 414 434 454 474 494 5 1 4  534 554 574 594 6 1 4  634 654 674 694 
15 35  55 75 95 1 1 5  1 35 1 55 1 75 1 95 2 1 5  235 255 275 295 3 1 5  335 355 375 395 4 1 5  435 455 475 495 5 1 5  535 555 575 595 6 1 5  635 655 675 695 
16 36 56 76  96 1 1 6 1 36 1 56 1 76 1 96 2 1 6  236 256 276  296 3 1 6  336 356 376 396 4 1 6 436 456 476 496 5 1 6  536 556 576 596 6 1 6  636 656 676 696 
1 7  3 7  57 77  97 1 1 7  1 37 1 57 1 7 7 1 9 7  2 1 7  237 257 277 297 3 1 7  337 357 377 397 4 1 7  437 457 477 497 5 1 7  537 557 577 597 6 1 7  637 657 677 697 
18 38 58 78  98 1 1 8 1 38 1 58 1 78 1 98 2 1 8  238 258 278  298 3 1 8  338 358 378 398 4 1 8  438 458 478 498 5 1 8  538 558 578 598 6 1 8  638 658 678 698 
19 39 59 79 99 1 1 9 1 3 9  1 59 1 79 1 99 2 1 9  239 259 279 299 3 1 9  339 359 379 399 4 1 9  439 459 479 499 5 1 9  539 559 579 599 6 1 9  639 659 679 699 
20 40 60 80 1 00 1 20 1 40 1 60 1 80 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 

, _ _ _ _  - - - - -- -- - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - · 

To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the ap

propriate numbers for the advertisers you select from the list. Add a 20-cent stamp to the card. then drop it in the mail .  Not only do you gain infc >r· 

marion. but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE . The index is pro· 

vided as an additional service by the publisher. who assumes no liability for errors or omissions. 
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4 1 33 

For a subscription to BYTE, please _complete this card. 

Name ____________________________________ __ 

Address -------------------------------------

City 

State Zip ______ Country ______________ __ 

Card No. -----------------------------------

Expiration date -----------------------------

Four dig its above name-Master Charge only __________ _ 

Signature ----------------------- Date ______ _ 

Ple,ase ,allow eight weeks for processing. Th•nk you. 

0 I year 
0 2 years 
0 3 years 

USA 

0 5 2 1  
0 538 
0 5 55 

Canada 
Mexico 

0 5 23 
0 542 
0 5 6 1  

0 5 5 3  Europe fair del ivery) payment enclosed 
0 5 3 7  Elsewhere (su rface mail) payment 
enclosed 

fAir mail rates available upon request) 

Ple•se remit In US funds dr•wn on • 
US b•nk. Th•nk you. 

0 Check enclosed (Bonus: [North America 

only] one EXTRA issue-receive 1 3  issues for 

the price of 1 2) 

0 Bi l l  me (North America only) 

r---------------------------------------------

4 1 33 
For a subscription to BYTE, please complete this card. 

Name ____________________________________ __ 

Address -------------------------------------

City 

State _____ Zip ______ Country ______________ __ 

Card No. -----------------------------------

Expiration date -----------------------------

Four dig its above name-Master Charge only __________ _ 

Signature ----------------------- Date 

Please allow elghl weeks for processing. Thank you. 

USA Canada 
Mexico 

0 I year 0 5 2 1  0 523 
0 2 years 0 5 38 0 542 
0 3 years 0 5 5 5  0 56 1 

0 5 5 3  Europe fair del ivery) payment enclosed 
0 5 3 7  Elsewhere (surface mail) payment 
enclosed 

fAir mail rates available upon request) 

Ple•se remit In US funds dr•wn on • 
US b•nk. TMnk you. 

0 Check enclosed (Bonus: [North America 

only] one EXTRA issue-receive 1 3  issues for 

the price of l 2) 

o r  l 
0 Bi l l  me (North America only) 

L - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Don 't M iss An Issue! 
Have BYTE 
delivered to 
your door. 

Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa
tion presented in the pages of BYTE. 

With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE-the world's 
leading computer magazine. 
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Radio Shack Presents the New Standard 
Of Small Business Systems 

Introducing the 1RS-8Q® Model 12 Computer and 12-Megabyte Hard Disk Drive 
Our new TRS-80 Model 1 2  is a remarkable business 
system that offers a unique combination of power, versa
til ity and easy expandabil ity. 

A Multi-Purpose Computer. TRS-80 Model 1 2  can han
dle accounting, word processing and financial planning 
applications, meet program development requirements, 
even be outfitted for communications with mainframe 
computers. There's no waiting for software, because it's 
fully compatible with our popular Model II business 
programs. 

Professional Features for Only $31 99. The TRS-80 
Model 1 2  (Cat. No. 26-4004) includes an 80K memory 
and a bui lt- in  1 .25-megabyte double-sided , double
density floppy disk drive. Or you can choose a TRS-80 
Model 1 2  with two bui lt-in drives for just $3999 (26-4005) . 
Model 1 2  includes a high-resolution 1 2" green phosphor 
screen that displays 24 l ines of 80 characters and a 
detachable, low-profile 82-key keyboard with numeric 
datapad and eight special-function keys. 

Easy Expansio n .  After i nstal lation of our optional 
Model 1 2  Card Cage, you' l l  have six plug-in card slots for 
expanding your  system to the power and capability you 
need . It's also easy to expand with external floppy disk 
drives, a printer, plotter, modem and more. 

Complete Hard Disk System for Only $6893 * .  Team 
up your single-disk TRS-80 Model 1 2  with our new 1 2-
megabyte Hard Disk Drive (26-41 52, $3495) and you've 
got a system that's perfect for large inventory control 
needs, accounting and data base management. 

Come In and See the New Model 1 2 . Get a personal 
demonstration at your nearest Radio Shack Computer 
Center and selected Radio Shack stores and participat
ing dealers, today. Ask about our leasing, train ing and 
service plans, too. 

ltad1e lhaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

. - - - - - - - - - - - - - - - - - - - - - - - - - �  
I Send me a tree TRS-80 Computer Catalog today. I 
I Mail To: Radio Shack, Dept. 83-A- 1 62 I 
I 300 One Tandy Center, Fort Worth ,  Texas 761 02 I 
I I 
I NAME I 
I ADDRESS I 
I CITY STATE --- ZIP I 

I TELEPHONE : L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
* Installation required, not included. Retail prices may vary at in dividual stores and dealers. 
Special order may be required. 

Circle 373 on i nqu i ry card. 



Full size smart terminal with detachable keyboard 

Complete software package . 

includ1n g :  

CP/M Operating System 
WordStar® Word Processing 
M icrosoft® BASIC 80 
NorthStar compatible BAZIC® 
Spelling Checker 
Electronic Spreadsheet 

4M Hz. ZBOA™ CPU 
64K RAM main memory 
200 Kbyte 5 lj4 " floppy disk 
(Osborne. Xerox, I B M  formats) 
Two serial ports 



'Iechnically, IDES new 
Combination Board for the IBM PC 

is a knockout. 
It beats 
the knockout 
problem. 

IDE's new Combina
tion Board allows you 
to cable both serial 
arulparallel inter
faces from the back 
of the board itself. 

So even if your 
IBM PC doesn't have 
a knockout at the 
back, you can now 
interface printers, 
disks, or communi
cations devices. With
out any troublesome 
jury rigging, without 
wasting expansion 
slots, and with the 
unit's protective 
cover still in place. 

It's a technical 
knockout. 

The interfacing innovations are 
only the beginning. 

For the first time, you can get a 
Winchester disk drive interface on a 
combination board. Or you can use 
the same interface for a printer. 

Only the IDE Combination Board 
gives you this capability 

And that's only one of 3 options 
Circle 206 on inquiry card. 

IDE offers. You can also add a serial 
interface (RS232C Cable Adapter 
included) and/or clock/calendar with 
battety backup. 

The price is a vecy . 
nice touch. 

To really be knocked out by the 
IDE Combination Board, just take a 
look at o,ur price structure. 

You buy only the options you 
want- so you never have to pay for 
something you don't need. 

And with IDE's helpful upgrade 
policy, you can trade up your board for 
one with more mem01y or options. 
For very little money 

Pricing table 
Memory only: One option: 
64K $275 Add $75 

1 28K $385 1\vo options: 

192K $485 
Add $ 120 

Three options: 
256K $575 Add $ 1 50 

A Combination Board this 
advanced deserves a lot 
behind it. 

IDE backs up its new Combination 
Board with a one-year watTanty . . .  not 
just 90 days. 

It's available for immediate deliv
ery, and installation is free in major 
metropolitan areas. 

So call us now to order your Com
bination Board. We' ll answer any 
questions you have, and give you the 
name of your nearest IDE dealer 

He'll show you the new IDE Com
bination Board and the whole line of 
IDE products: Winchester disk drives, 
memory boards, printer spooler soft
ware, and disk-emulation software. 

TI1ey're all technical knockouts. 

1-800-257-5027 
(in MA call (617) 272-7360) 

IDE Associates 
44 �I al l Road. Burlin�ton. MA 01�0.) 

BYTE March 1983 433 
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