


WE HAVE A 6809 FOR YOU

POWER SUPPLY INTERFACE

Convenient serial or parallel 1/O cards have DB-25
connectors mounted directly on the circuit
board. Up to 16 interface devices may
be installed on the address decoded

I/O bus. Programmingstripsare
provided for inputand out-
put baud rate selection

on each port. All
outputs are
fully buf-
fered.

Modular plug-in construction with computer grade
filters and a 25 AMP rectifier bridge. Blower
fan is standard equipment. All con-
nections to the power line

are beneath the

safety shield.

CABINET

Rugged 1/8 inch alloy aluminum

base plate combined with a solid 1/8

inch alloy aluminum cover for unsurpassed

protection. All interior metal is conversion

coated. The cover is finished with a super tough tex-
; tured epoxy.

PROCESSOR

The world’s most powerful

eight-bit processor, the Motorola
MC6809, plus 2K byte monitor ROM
that is 2716 EPROM compatible and full
buffering on all output lines. Built-in multiuser capability, just add I/O cards to operate a multi-terminal system.

MEMORY — You can purchase the computer with either 8K bytes of RAM memory (expandable to 56K), or with the full
56K. The efficient, cool running dynamic memory used in this system is designed and manufactured for us by ‘‘Motorola
Memory Systems Inc.”

PERIPHERALS—The wide range of peripheral hardware that is supported by the 6809 includes: dot matrix printers (both
80 and 132 column), IBM Electronic 50 typewriter, daisy wheel printers, 5-inch floppy disk system, 8-inch floppy disk
systems and a 16 megabyte hard disk.

SOFTWARE— The amount of software support available for the 6809 is incredible when you consider that it was first
introduced in June, 1979. In addition to the FLEX9 operating system, we have a Text Editor, Mnemonic Assembler, Debug,
Sort-Merge, BASIC, Extended BASIC, MultiUser BASIC, FORTRAN, PASCAL and PILOT.

69/K Computer Kit with 8K bytes of Memory . .. ... ittt i i e e $ 495.00
69/A Assembled Computer with 8K bytesof memory . ............ ittt $ 595.00
69/56 Assembled Computer with 56K bytes of memory. . ... ... i i $1,495.00

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216 (512) 344-0241
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€ Cromemco

Low-cst hard disk computers

are here

11 megabytes of hard disk and 64 kilobytes of fast RAM in a
Z80A computer for under $10K. Two floppy drives, too.
Naturally, it’s from Cromemco.

It's a reality. In Cromemco’s new
Model Z-2H you get all of the above
and even more. With Cromemco you
get it all.

In this new Model Z-2H you get
not only a large-storage Winchester
hard disk drive but also two floppy
disk drives. In the hard disk drive you
get unprecedented storage capacity
at this price—11 megabytes unfor-
matted.

You get speed—both in the 4 MHz
Z80A microprocessor and in the fast
64K RAM which has a chip access
time of only 150 nanoseconds. You
get speed in the computer minimum
instruction execution time of 1 micro-
second. You get speed in the hard
disk transfer rate of 5.6 megabits/sec.

EXPANDABILITY
You get expandability, too. The
high-speed RAM can be expanded to
512 kilobytes if you wish.

And the computer has a full 12-slot
card cage you can use for additional
RAM and interface cards.

BROADEST SOFTWARE SUPPORT

With the Z-2H you also get the
broadest software support in the

Circle 1 on inquiry card.

microcomputer field. Software Cro-
memco is known for. Software like
this:

Extended BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

Z80 Macro Assembler

Word Processing System
Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

With all its features the new Z-2H,
including its hard disk drive, is still
housed in just one small cabinet.

Hard disk drive at lower left can be inter-
changed just by sliding out and disconnecting
plug. Seven free card slots are available.
Z-2H includes printer interface card.

Cromemco

Included in that cabinet, too, is
Cromemcoruggedness and reliability.
Cromemco is time-proved. Our
equipment is a survey winner for
reliability. Of course, there’s Cro-
memco’s all-metal cabinet. Rugged,
solid. And, there’s the heavy-duty
power supply (30A @ 8V, 15A @
+18 V, and 15A @ —18V) for cir-
cuitry you’ll sooner or later want to
plug into those free card slots.

CALL NOW

With its high performance and low
price you KNOW this new Z-2H is
going to be a smash. Look into it
right now. Contact your Cromemco
computer store and get our sales
literature. Find out when you can
see it. Many dealers will be showing
the Z-2H soon—and you’ll want to
be there when they do.

PRESENT CROMEMCO USERS
We've kept you in mind, too. Ask
about the new Model HDD Disk
Drive which can combine with your
present Cromemco computer to give
you up to 22 megabytes of disk
storage.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400

Tomorrow’s computers now
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The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

In this advanced card you get a pro-
fessional quality computer that meets
today’s engineering needs. And it's one
that’s complete. It lets you be up and
running fast. All you need is a power
supply and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bytes
of ROM (uses 2716 PROMs which can
be programmed by our new 32K BYTE-
SAVER® PROM card). There's also 1K of
on-board static RAM. Further, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud — software
programmable.

Other features include 24 bits of bi-
directional parallel I/O and five on-
board programmable timers.

Add to that vectored interrupts.

ENORMOUS EXPANDABILITY
Besides all these features the Cro-
memco single card computer gives you
enormous expandability if you ever need
it. And it's easy to expand. First, you
can expand with the new Cromemco
32K BYTESAVER PROM card mentioned
above. Then there’s Cromemco’s broad
line of S$100-bus-compatible memory
and 1/0 interface cards. Cards with fea-
tures such as relay interface, analog
interface, graphics interface, opto-
isolator input, and A/D and D/A con-

version. RAM and ROM cards, too.

SN oo
. )

Card Cage 32K BYTESAVER PROM card

EASY TO USE

Another convenience that makes the
Model SCC computer easy to use is our
Z-80 monitor and 3K Control BASIC (in
two ROMs). With this optional software
you're ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess /O ports and memory locations —
and call machine language subroutines.

Finally, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

AVAILABLE NOW/LOW PRICE
The Model SCC is available now at a
low price of only $450 burned-in and
tested (32K BYTESAVER only $295).
So act today. Get this high-capability
computer working for you right away.

lasma G0 I B0 E SR ot -8 ad
Specialists in computers and peripherals
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 e (415) 964-7400
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Foreground

18 A FIRST LOOK AT GRAPH THEORY APPLICATIONS by Michael Ashbrook
and Helmut Zinn
If the use of graph theory raises a question, this article will supply an answer. The authors introduce the funda-
mental concepts of graph theory and two methods of directed-graph storage.

32 A COMPUTER-CONTROLLED WOOD STOVE by Steve Ciarcia
Steve Ciarcia shows how he uses his computer to monitor and control a Hydrostove— a wood stove that heats
water piped through it.

72 A COMPUTER-CONTROLLED LIGHT DIMMER, Part 2: Implementation by
John H Gibson
Part 2 of this article shows how to construct the design that was presented in the January 1980 BYTE, using the
Heathkit ET-3400 microprocessor trainer.

92 IMPLEMENTING DYNAMIC DATA STRUCTURES WITH BASIC FILES by Ted
Carter
Using linked lists to maintain sorted files is one way to deal with limited memory, large files, and additions and
deletions to these files.

106 a FAST, MULTIBYTE BINARY TO BINARY-CODED-DECIMAL CONVERSION
ROUTINE by Michael McQuade

This general-purpose algorithm performs these conversions and assembler programs for the 8080 processor.

192 A FINANCIAL ANALYSIS PROGRAM by John H Lehman

Most investors will agree that financial stability and success require an organized systematic means of assessing
investments. The program written by John Lehman can output the typical information required for such a financial
report.

202 ANOTHER PLOTTER TO TOY WITH, REVISITED: Design and Con-
struction Details by Robert K Newcomb

Robert Newcomb tells how to construct and program the low-cost plotting system described by Peter Lucas in the
February 1979 BYTE. Robert uses a KIM-1 and various electromechanical parts.

Background

58 SOLVING PROBLEMS INVOLVING VARIABLE TERRAIN, Part 1: A General
Algorithm by Scott T Jones

The method described by Scott Jones can be applied to a wide range of problems in business and industry as well
as conflict simulations and games.

116 A QUAD TERMINAL INTERFACE by Stephen A Alpert
Building this interface solves the occasional problem of having one interface port and the need to use three or four
peripherals.

128 COMPARISON OF SOME HIGH-LEVEL LANGUAGES by Robert A Morris

Some programming languages are more appropriate to a particular application than others. This comparison will
help you choose the right language from the many possibilities.

176 BASIC FORMATTED OUTPUT by William D Roch
The feature provided here will give your BASIC package the control where a particular piece of information will
appear on a line when you are performing input and output routines.

Nucleus
6 Editorial: The Seven Bridges of for Extra Bytes of Code; Audio Meter for

Konigsberg Your TRS-80; Algebraic Identities Are

14 Letters Not Numerical Identities

69 BYTE News 154 Event Queue

82, 86 Programming Quickies: Gasuse; 162, 208 BYTE's Bits
String Comparator for Horizon 168, 208 BYTE'’s Bugs

88 Clubs and Newsletters 188 Book Reviews
140, 146, 172, 174 Technical Forum: 212 What's New?
Some Example Plots; Introduction to 255 Unclassified Ads

Code Tightening; Mining the Skip Chain 256 Reader Service, BOMB
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ON THE COVER

Topology is the theme of this month's cover painting, “The
Seven Bridges of Konigsberg by Robert Tinney. It is a fanciful
representation of a classical, topological problem made famous
by the Swiss mathematician Euler, and it has a more than pass-
ing resemblance to the works of the Swiss artist M C Escher.
The celebrated problem is discussed in detail by Carl Helmers in
this month's editorial, and the painting is also loosely inspired
by the theme article, “A First Look at Graph Theory Applica-
tions,” by Ashbrook and Zinn. Sharp-eyed readers might spot
a visual reference to another famous mathematical problem
hidden in the cover. '
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- B1R x 484 resolution MICROAN GELOT'M

Clerplag supervised by HIGH RESOLUTION -
oS GRAPHICS SUBSYSTEM s/
. 32K bytes of dual port, $1995.00
memory give a com- Light Pen Optional
pletely undisturbed
screen image
- Resident software em-
ulates an ASCII ter-
minal and provides
graphics routines for
point, line, region, and
light pen usage, and
more
- Compatible with any
S-100 system, yet eas-
ily interfaced to other
computers
- 7R key keyboard with
graphics function
keys
- 18” high performance
monitor

SYSTEMS

Micro Diversions

WORDSMITH "
VIDEO

SUBSYSTEM
$1595.00

- Wordsmith Word Pro-
cessor software

- 40-line page display

- Selectric layout key-
board plus 20 Word-
smith function keys

- 15” high performance
monitor

- Compatible with S-100
systems

- Complete documenta-
tion

Call or write:

Micro Diversions, Inc.
8455-D Tyco Road
Vienna, Virginia 22180
(703) 827-0888




Altos Computer Systems
2378-B Walsh Avenue
Santa Clara, CA 95050

Apple Computer
10260 Bandley Dr.
Cupertino, CA 95014

Commodore Business Machines, Inc.
3330 Scott Boulevard
Santa Clara, CA 95050

Digital Microsystems Inc.
(Formerly Digital Systems)
4448 Piedmont Ave.
Oakland, CA 94611

Industrial Micro Systems
633 West Katella, Suite L
Orange, CA 92667

North Star Computer
2547 9th Street
Berkeley, CA 94710

Polymorphic Systems
460 Ward Dr.
Santa Barbara, CA 93111

Problem Solver Systems
20834 Lassen Street
Chatsworth, CA 91311

Processor Applications Limited
2801 E. Valley View Avenue
West Covina, CA 91792

Technico Inc.
9130 Red Branch Road
Columbia, MD 21045

Texas Electronic Instruments
5636 Etheridge
Houston, TX 77087

Thinker Toys
1201 10th Street
Berkeley, CA 94710
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The Seven Bridges of Konigsberg

by Carl Helmers

Covers, like editorial themes, are sometimes drawn from interesting subjects
intended as themes for an issue. But divergences can occur. This month, the
nominal theme for the issue is the topic of graph theory. It takes only one
article to suggest such a cover theme, and the article “A First Look at Graph
Theory Applications ” by Michael Ashbrook and Helmut Zinn provided the
initial suggestion. But our actual cover is inspired by a historical problem in
mathematics which led to the definition of a much broader field: topology.

This generalization occurred as a result of trying to find a nice neat visual
image that fits the topic of graph theory. In order to concoct a cover idea on
graph theory, the first step is to start searching around for some theme on a
diagram of nodes and interconnecting segments which is not some hackneyed
abstract pun. In order to construct a visual image for a cover, I needed to find
some seminal problem with dramatic visual import. This problem must define
and suggest the general field of endeavor. So, I proceeded to hunt around.

A good forest in which to hunt mathematical images is an excellent four-
volume set of books entitled The World of Mathematics, by James R Newman,
published by Simon and Schuster in 1956, and still available at a cost of
$39.95. On the covers of the four volumes we find the description “a small
library of the literature of mathematics, from A’h-mose the Scribe to Albert
Einstein, presented with commentaries and notes.” These books present a
selection of original papers by mathematicians, with introductions and com-
mentary by the editor. As serious or recreational reading for those interested
in mathematical subjects, I highly recommend it.

So, naturally, I turned to the index of Mr Newman’s book. I knew that
somewhere in that 2535-page work I might find some visual image with which
artist Robert Tinney could work to create a cover. It did not take long to find
the appropriate image. On pages 570 thru 599 we find Mr Newman's commen-
tary on graph theory, which is really an illustrative subset of a much more
general field, topology. Following three pages of editor's commentary, the two
papers reproduced in this section of the book are Leonhard Euler's memoir
“The Seven Bridges of Kénigsberg” (1735) and a survey article “Topology,” by
Richard Courant and Herbert Robbins, taken from their book What Is Mathe-
matics? (Oxford University Press, 1941). When I encountered the problem of
the Seven Bridges of Kinigsberg in the form of Euler’s paper, | knew we had a
cover image.

The problem is quite simply stated: a city, Konigsberg, is built on an island
in the river Pregel (see figure 1). We wish to find out if it is possible to cross all
seven bridges in an afternoon’s walk without crossing any bridge more than
once.

Figure 1: Map of the town of K&nigsberg ¢
in Prussia, reproduced from
Euler’s paper on the subject,
first published in
1735. Within the
town there is an
island called
Kneiphof, labeled
A in the figure, around
which flows the river
Pregel. Seven bridges, labeled
a, b, c, d, e f and g, cross the
two branches of the river. The various
land areas of the town are labeled A,
B, C, and D.




"'l own a fast-growing business and before |
bought my computer system | put in a lot of late
hours keeping up with my accounting and
inventory control. Now the computer does my
number crunching quickly, so | have time after
hours to have some fun with the system. My son
and | started out playing Star Trek on the system,
and now we're learning to play chess.

“When | was shopping around for my system,

the guys in the computer stores demonstrated all
the unique features of the minifloppy. I've got to
admit that aft first | didn’t really understand all the
technical details. But now that | use the system
every day, | really appreciate the minifloppy’s fast
random access and data transfer. | like the
reliability, foo.

“I'm glad | went with Shugart drives. Look,
when you lay out your own money for a system,
you want dependable performance and good
value. Do what | did. Ask for the system with the
minifloppy.””

If it isn’t Shugart,
it isn’t minifloppy.

\/:‘D®Shugor’r Associates

435 Oakmead Parkway, Sunnyvale, California 94086

See opposite page for list of manufacturers featuring Shugart's minifloppy in their systems.
TM minifloppy is a registered trademark of Shugart Associates
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What Euler did, in an eminently readable argument in
his paper, is to prove that it is indeed not possible. He
proves that the popular hobby of the Kénigsberg folk of
seeking that magic path could never succeed. In so doing,
he helped to found the science of topology. According to
Newman in his commentary on the paper,

The problem — to cross the seven bridges in a
continuous walk without recrossing any of them —
was regarded as a small amusement of the K&nigs-
berg townsfolk. Euler, however, discovered an im-
portant scientific principle concealed in the puzzle.
He presented his simple and ingenious solution to the
Russian Academy at St Petersburg in 1735. His
method was to replace the land areas by points and
the bridges by lines connecting these points. The
points are called vertices; a vertex is called odd or
even according as the number of lines leading from it
are odd or even. The entire configuration is a graph;
the problem of crossing the bridges reduces to that of
traversing the graph with one continous sweep of the
pencil without lifting it from the paper. If the graph
contains more than two odd vertices, it may be
traversed in one journey but it is not possible to
return to the starting point. The general principle is
that if the graph contains 2n odd vertices where n is
any integer, it will require exactly n distinct journeys
to traverse it. . . .

Thus began a ‘vast and intricate theory
[topology], " still young and growing, yet already one
of the great forces of modern mathematics.

Now we had the general outline of the image. Fine
details remained to be worked out with Robert. Now,
Robert Tinney and I know of a number of artists that we
regard as extremely interesting in general style and sub-
ject mater. There are, for example, the direct and con-
scious influences of Maxfield Parrish and Norman
Rockwell on Robert’s style of painting as often seen in
covers of BYTE. However, we have of late been getting
immersed in the fascinating art of M C Escher. Part of
this fascination has been lying dormant since Martin
Gardner's series of articles on Escher and tesselations of
the plane in Scientific American (see his “Mathematical
Games” column in the July 1975 (page 112), August 1975
(page 112), December 1975 (page 116), January 1977
(page 110), and June 1978 (page 18) issues). The fascina-
tion is of course greatly rekindled by the recent publica-
tion of the book Gddel, Escher, Bach by computer scien-
tist Douglas R Hofstadter.

So, given the theme of the seven bridges of Konigsberg,
the added input of a recursive-programming computer-
science pun clearly evident in the image, and a fascina-
tion with Escher’s style, Robert chose to produce a cover
image inspired by the art of Escher. The result is what
you see.l

In Next Month’'s BYTE

The March 1980 BYTE will be devoted to “Computers
and the Sciences.” The theme articles will cover diverse
topics such as “Electron Behavior in Chemical Bonds,"
“Electronic Planimetry,” “Chemistry Program for the
Apple Computer,” and a "Derailleur Speed-Calculation
Program.”
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It turns out that the UCSD. Pascu ~Sy 'm-. (not just
the Apple Il version) gobbles ‘control-P’ charact
output, whether through use of WRITE, WRITELN or
even UNITWRITE. Naturally, it became a chailenge to
find out how to emit a control-P.

So, trying brute force as a first method of solutzon, I
wrote an assembly language program using the UCSD
Pascal System's 6502 assembler. This assembly lan-
guage program simply set up the parameters for the
routine “"SHOUT" within the Apple II serial card’s
read-only memory, then called that routine to emit the
control-P character. I proved it worked by writing a
Pascal GOTOXY procedure and test program.

The UCSD Assembler proved more than adequate
for my purposes, in its 6502-oriented version running
on the Apple. A most useful feature is its macro-
instruction facility with conditional assembly. The
Apple documentation of the UCSD System includes
examples of assembly language interfaces which
proved to be quite a helpful model. There was one
convention that | had to worry about for a few
assemblies. This was the fact that the assembler only
allows hexadecimal integer constants. The assembler
also demands uppercase only for tokens, although
lowercase works fine in comments. .

Of course, the version of the Pascal GOTOXY that
used this assembly language procedure had to have an
external procedure definition. This presented no pro-
blem when compiling without any special compiler op-
tions. But the manual points out (and experience con-
firms) that the “{$U—}" option must be active when
compiling the code file that will be linked into the
system by BINDER. Every time I try to compile with
the required {$U—} compiler toggle, I get a Pascal syn-
tax error #183, “External declaration not allowed at
this nesting level.” This was in spite of the fact that the
“PROCEDURE CTRLP3; EXTERNAL;" sequence is at
the outer (PROGRAM) level of nesting.

I tried everything I could think of: linking before
BINDER, not linking, using it with the [$U} toggle and
without, etc, etc. I even recalled the existence of a
magical UCSD Pascal compiler toggle “{$T+}", which
is required for compilation of super-large systems pro-
grams. When used with the {$U—} option, I could get
the program to compile and link with the assembly
language program—but then BINDER would not ac-
cept it. Clearly it was all to no avail. Would I be stuck
with the GOTOXY cursor kludge of '

<home><LF>.. .<LF><HT>...<HT>

forever?

Circle 3 on inquiry card. s



. At Intersystems,
dump” is an Instruction.

Not a way of life.
(Or, when you're ready for IEEE SH00, will your

We're about to be gadflies again.

While everyone’s been busy
trying to convince you that large
buses housed in strong metal
boxes will guarantee versatility
and ward off obsolescence, we’ve
been busy with something better.
Solving the real problem with the
first line of computer products
built from the ground up to con-
form to the new IEEE S-100 Bus
Standard. Offering you extra ver-
satility in 8-bit applications today.
And a full 16 bits tomorrow.

We call our new line Series
™ And even if you don't need the
full 24-bit address for up to 16
megabytes (!) of memory right
now, they're something to think
about. Because of all the perform-

ance, flexibility and economy
they offer. Whether you're looking
at a new mainframe, expanding
your present one or upgrading
your system with an eye to the
future. (Series Il boards are com-
patible with most existing S-100
systems and all IEEE S-100 Stan-
dard cards as other manufacturers
get around to building them.)
Consider some of the fea-
tures: Reliable operation to 4MHz
and beyond. Full compatibility
with 8- and 16-bit CPUs, pe-
ripherals and other devices. Eight
levels of prioritized interrupts. Up
to 16 individually-addressable
DMA devices, with IEEE Standard
overlapped operation. User-selec-
table functions addressed by DIP-
switch or jumpers, eliminating sol-
dering. And that’s just for openers.
The best part is that all this
heady stuff is available now! In
our advanced processor—a full
IEEE Bus Master featuring Memory
Map™ addressing to a full mega-
byte. Our fast, flexible 16K Static
RAM and 64K Dynamic RAM

boards. An incredibly versatile and

computer be ready for you?)

economical 2-serial, 4-parallel
Multiple I/O board. 8-bit A/D-D/A
converter. Our Double-Density
High-Speed Disk Controller. And
what is undoubtedly the most flex-
ible front panel in the business.
Everything you need for a com-
plete IEEE S-100 system. Available
separately, or all together in our
new DPS-1 Mainframe!

Whatever your needs, why
dump your money into obsolete
products labelled “IEEE timing
compatible” or other words peo-
ple use to make up for a lack of
product. See the future now, at
your Intersystems dealer or call/
write for our new catalog. We'll
tell you all about Series Il and the
new IEEE S-100 Bus we helped
pioneer. Because it doesn’t make
sense to buy yesterday’s products
when tomorrow’s are already here.

\Y ™
INEEMWNIEIINN
Ithaca Intersystems Inc.,
1650 Hanshaw Road/P.O. Box 91,

Ithaca, NY 14850
607-257-0190/TWX: 510 255 4346




Well, impossible problems lead to new solutions
when frustrations get high enough. One solution
would of course be a new terminal that had the
necessary cursor control keys (the up/down/left/right
arrows) but used a different direct addressing se-
quence.

On the day I solved the problem, I was talking with

Cameron Jones about getting the UCSD Pascal System

version for my New England Digital Synclavier music
synthesizer. (Cameron Jones, Syndey Alonzo, and Jon
Appleton are the co-inventors of the Synclavier.) As
the Synclavier and its ABLE/60 computer comes
delivered, its native language is XPL. So implementing
a UCSD Pascal system becomes a problem of imple-
menting the core interpreter in XPL,

As [ was talking on the phone with Cameron, I final-
ly realized what was wrong. The cursor addressing
character of my terminal is an ASCII DLE character
which is also known as control-P when emitted from a
keyboard. And the UCSD System will always eat

control-P.  characters, since this is the spaces-

compression escape character of ‘.TEXT" files!
Cameron pointed out that the specification of the
UCSD Pascal UNITWRITE routine is that it will do
spaces decompression.

So I had to have a character that looks like a
control-P to the terminal but not like a control-P to
UCSD Pascal. This character is of course a character
with the integer value 144. Its value is obtained by
turning on the high-order bit in an 8-bit character by
adding 128 to the control-P character code’s value of
16. While the Pascal program's character data value
are 8 bits, the terminal only looks at the low-order 7
bits. Thus, if the low-order looks like a control-P,
turning on the high-order bit will keep Pascal from
thinking it really is a DLE while allowing the terminal
to think it is.

Everything else immediately simplified and fell in
place. Listing 1 shows the final version of the
GOTOXY procedure, which now emits an 8-bit

pseudo- control-P character that gets interpreted by
the terminal as a 7-bit control-P character.

Of course, by getting frustrated by this problem, I
explored the use of assembly language features of the
UCSD System. I learned how to link successfully to
assembly language programs, use the macroassembler
that comes with the system, and unwind parameters
from the Pascal stack in assembly language programs.
I will probably never again use an assembly language
program with a Pascal program. But if I need to for
some reason of speed, I now know it is possible. This
short note and this month's editorial were the first
texts I edited using the new version of GOTOXY; the
results are quite an improvement — I am no longer
limited by rather artificial delays required by last
month's cursor addressing kludge.

Listing 1:

(X$U~%)

FROGRAM GOXY# Y
{ the final version of the GOTOXY procedures used with Arrle Pascal )
(¢ and the Computer Perirherals Corroration COPS-10 terminal, The)
{4 ASCII (7 bit) sewnuencet 3
C <etrl P> Y4325 <X+32% 3
i causes direct cursor addressing. 3

PROCEDURE FGOTOXY(x_axissy.axis! INTEGER)}
¢ COFS 10 - GOTOXY 1

CONST

control.F = 144 (high order bil ons bul no effect 16+128)}
VAR

Ko 4 INTEGER3

abute ¢ PACKED ARRAYLO,.01 OF CHAR}

BEGIN

+4v how do we send a "control P" when the Fascal UNITWRITE will
dobble it because it thinks that it is sraces comrression char-
acter? Well, recodnize that the terminal only paus atten-

tion to 7 low order bits, Thus if we send a a control P with
the hish order bil ony then UNITWRITE will say “"aha that is not
( a conlrol F" and the terminal will say "sha thal is 3 control PY
abylef 01 i= CHR(control_P)3}

UNITURITEC 1yabuterlrr1)i

-~

%= x.axis + 32;

4 d.axis + 323
IF » » 111 THEN x = 1115 €111 = 79 + 32)
IF x < 32 THEN » i= 32}
IF w > 55 THEN g i= S55j (55 = 23 + 32)
IF w < 32 THEN w 1= 32}
abulelf0] = CHR(4)i
UNITWRITE(1,abuteslysl)i
abutef0] $= CHR(3)}
UNITURITEC1rabyterirvl)

END (goloxuli

BEGIN (¥ DUMHY MAIN X)
END

0
(xsU-¥)

On Eclipses, Next Month's Editorial
and the West Coast Computer Faire. . .

As you read this February 1980 issue of BYTE, I will
be embarking on a journey to make the technological
fantasy of last July's editorial ("Computers and
Eclipses,” page 8) real. In the March 1980 editorial, I
plan to describe some of the details of the computer
system which will control my Nikon F2A camera in
automatic photography of the 1980 solar eclipse from
Kenya in Africa.

I am scheduled to leave for Kenya on February 6,
1980, joining a small expedition of solar physics
experimenters organized by Norm Whyte of Monte
Rio, California. Norm is performing experiments in-
volving a custom designed camera under direct com-
puter control of an Apple II.

The only uncertainty is what the weather will be like
at our observation site on the morning of February 16,
1980. Whatever the weather, readers who are going to
the West Coast Computer Faire in San Francisco in
March 1980 will be able to see the results in a talk

entitled “"Microcomputers in Africa: A Travelogue of
The 1980 Eclipse.”

Norm and I will be presenting this talk as part of the
technical program. It will feature slides made during
the trip showing the setup and equipment (as well as
scenery) and—weather permitting—slides of the
eclipse itself. . . .CH

Articles Policy

BYTE is continually seeking quality manuscripts written by indi-
viduals who are applying personal computer systems, designing
such systems, or who have knowledge which will prove useful to
our readers. For a more formal description of procedures and
requirements, potential authors should send a large (9 by 12 inch,
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US postage
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH
03458.

Articles which are accepted are purchased with a rate of up to $50
per magazine page, based on technical quality and suitability for
BYTE's readership. Each month, the authors of the two leading
articles in the reader poll (BYTE's Ongoing Monitor Box or
“"BOMB") are presented with bonus checks of $100 and $50. Unso-
licited materials should be accompanied by full name and address,
as well as return postage.

10  February 1980 © BYTE Publications Inc
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New from SSM.

4‘(3' el |y
80 Cha cter VldeO

our VB'S is the perfe
interface for word p
It produces a standard 80x24
display of upper and lower case
characters or as much as 80x51
for a full page of text. The matrix
for graphic display goes up to
160x204. And with optional
EPROM, as many as 256 user
programmed characters or
symbols can be produced.

VB3 is memory mapped
for rapid screen updating. But it
occupies memory only when
activated. So one or more VB3s
can be located at the same
address with a full 65K of mem-
ory still available to the user.

It generates both U.S. and
European TV rates and meets
the new IEEE S-100 standard.
Other features include key-
board input, black on white or
white on black, one level of grey,
underline, strike thru, blinking
char., blank-out char., and
programmable cursor. Software
includes a CP/M compatible
driver and a powerful terminal
simulator.

VB3 is available in several
configurations. Retail prices
~start at S375 kit, S4H0 assembled.

market.

It operates at 2MHZ or
4MHZ by DIP switch selection
and includes two sockets for
2716/2732 EPROMs or TMS
4016 2K RAMs. Memory sock-
ets can be disabled. Separate
run/stop and single step switches
allow system evaluation without
the benefit of a front panel.

CB2 also features an
MWRITE signal, firmware
vector jump, and an output port
to control 8 extended address
lines (allowing use of more than
65K of memory). Jumper
options generate the new IEEE
S-100 signals to insure future
S-100 compatibility.

Retail price— 5210 kit,

. §275, assembled.

Qur line. CPU. Video, IO, RAM.
EPROM. EPROM Programmer.
Music. Prototyping, Terminator.
Extender, and Mother boards.
Available assembled or as kits.

ption: hat the on-board
RAM has been increased from
256 bytes to a full 1K.

It also features an optional
2K of 2708 EPROMs, power-on/
reset vector jump, MWRITE,
parallel input port with status
and DIP switch addressing.

Retail price—S159 Kkit,
$219 assembled.

2116 Walsh. Avenue
Santa Clara, CA 95030 (408) 246-2707

Send for our free brochure and find
out why SSM has become the favorite
of discerning Hobbyists and OEMs.




mainframe power
for your micro system

L& g sy — iy

Announcing a new information /communication
network to add power and utility to your microcomputer

Now, you can access with your
microcomputer a powerful informa-
tion processing and data communi-
cation network. It's called THE
SOURCE.

With THE SOURCE, you can get
more use and value from any micro
system at a very low price.

Through your telephone, you can
get instant access to the United Press
International wire service, all major
stock exchanges, the New York Times
Consumer Data Base . . . and dozens
of other useful and powerful informa-
tion resources through an easy-to-
use keyword and key term indexing
system.

The New York Times Consumer Data
Base is at your fingertips . . . with simple
key term indexing.

BYTE February 1980

In short, THE SOURCE can revolu-
tionize your personal and business
life .. . and multiply the value of your
micro a thousand times!

Information and communi-
cation resources you can
use every day.

THE SOURCE is notatoy . .. and
is not to be confused with the collec-
tions of computer games and other
individual software offerings.

Instead, THE SOURCE is a care-
fully selected on-line library of the
most useful information and com-
munication resources available today.

Need to make travel arrangements?
THE SOURCE can give you the com-
plete schedules of all U.S. airlines,
plus available hotel rooms, restaurant
reviews, entertainment information,
and even the weather forecast in all
major U.S. cities. And, you can in-
stantly charge your reservations to
your credit card directly from your
terminal!

Need help with your personal fi-
nances? THE SOURCE gives you
complete personal accounting ser-
vices including checkbook balancing,
income tax preparation assistance,
and much, much more.

And for your business, THE
SOURCE offers accounts payable
and receivable, general ledger, pay-
roll, a simplified data base manage-

The latest news, weather, sports, and
features from United Press International
. .. with keyword search.

ment system, list compilation and
management systems, order entry,
sales commission reports, cash flow
analysis, and much more.

Need to keep abreast of fast-
breaking news? THE SOURCE gives
you an instant link with the United
Press International wire service to
give you the full story, hours before
the SEVEN O'CLOCK NEWS!

Need information on persons,
places, or events? THE SOURCE
gives you immediate key term access
to the New York Times Consumer
Data Base containing over 5,000
abstracts.

Need to communicate instantly with
a friend or associate? THE SOURCE



provides you with an immediate na-
tionwide terminal-to-terminal com-
munication ability at a cost lower
than telegrams, express mail, or
courier services.

(This service alone will more than

pay for the modest cost of THE

SOURCE).

Need up-to-the minute stock mar-
ket reports? THE SOURCE goes
even further and gives you instant
reporting on stocks, precious metals,
bonds, commodities, and other im-
portant markets . . . plus valuable
background reports on selected cor-
porations, industry trends, and other
vital subjects.

Multiply the storage and
computing power of your
micro system.

When you need greater capacity
and speed for larger or more com-

s, s
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Communicate instantly to any other
SOURCE user in the U.S. for as little as
4.6¢ per minute!

plex computing jobs, THE SOURCE
is your perfect back-up.

With unlimited capacity and no
charges for CPU time, THE SOURCE
can execute your largest jobs and
most complicated programs in several
languages including EXTENDED
BASIC, FORTRAN, RPG Il, and
COBOL. Plus you get text editing,
debugging systems and much more

. at a fraction of the cost of adding
more stand alone capacity to your
present micro system.

Immediate compatibility
with your personal computer

Using a low-cost acoustic coupler
or modem and a telephone (a local
call from over 250 U.S. cities), THE
SOURCE is compatible with almost
all micro systems including:

APPLE COMPUCOLOR
PET NORTH STAR
TRS-80 OHIO SCIENTIFIC
HEATH EXIDY

ALTAIR CROMENCO
IMSAI

(For other systems, please write for
information.)

Circle 5 on inquiry card.

sources without a dent in the pocket-
book.

A no obligation introduction
to the source.

Now is the time to discover how
THE SOURCE can put a world of
knowledge and entertainment at your
fingertips. Use the no obligation free
coupon below to get the details of
how you can take advantage of THE
SOURCE.

Get immediate access to all stock ex-
change information, foreign currency re-
ports, commodities and much more! { B L oo

Awesome power at a modest
price

The low cost of THE SOURCE
comes as a surprise to everyone. The
world of information of THE SOURCE
can be accessed for $15.00 per hour
(prime time) and only $2.75 per con-
nect hour at night, weekends and
holidays!*

At this low price, the entire family
can use THE SOURCE's many re-

Complete airline schedules and travel
information are as near as your terminal.
You can reserve and charge your ticket
and travel accommodations instantly.

*Non-prime time connect hours are 6:00 p.m. to 7:00 a.m. (local time) Monday through Friday
and all day Saturday. Sunday and holidays. Non-prime connect time is $2.75 an hour. The
prime time usage charge is $15.00 an hour. There is a minimum monthly charge of $5.00
and disk storage charges are calculated at 3-1/3 cents/2048 character block/day

[HE{SOURGE
Information Ultility

The SOURCE
Free Information Request

Please send me your FREE information guide to THE SOURCE. | under-
stand | am under no obligation.

O | currently have a personal computer:
MAKE:

MODEL:

[0 Please send me information on compatible microcomputers and data
terminals including the special low-cost terminal equipment pack-
ages offered by THE SOURCE.

NAME:
ADDRESS:

CITY:

STATE: ZIP:

Please mail this coupon to:
Telecomputing Corporation of America
1616 Anderson Road [0 McLean, Virginia 22102

B2/80A
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Lettens

8086 Software Needed

I am interested in designing systems
based on 8086 processors. Does anyone
have some useful systems software to
sell? I am particularly interested in file-
handling software and operating systems
in general. I am interested in purchasing
source listings and I am prepared to visit
software houses on my next trip to the
US.

Martin Healey

Computer Systems Consultant
9 Ennerdale Close

Penylan, Cardiff CF2 5NZ
GREAT BRITAIN

Battle of the Buses

In the October 1979 “BYTE News,"”
page 107, Sol Libes contends, in an item
about the S-100 bus, that “those who
wish to have a machine capable of get-

ting the maximum benefits of micropro-
cessors must go the S-100 route.” While
Mr Libes was comparing the S-100 bus
to all-in-one systems, such as the TRS-80
and PET, his statement leaves out a
number of computer systems with as
much capability as S-100 systems,
perhaps more in some cases. For exam-
ple, the SWTPC S/09 and the Ohio
Scientific Challenger III Series are two
systems that come to mind. The former
uses a 6809 processor with the SS-50 bus
(see October BYTE, inside front cover),
and the latter uses 6800, 6502, and Z80
processors and apparently OSI’s own
bus (see back cover, same issue). Both of
these systems have a 20-bit address bus
for large memories. SWTPC and several
other companies make SS-50 bus
systems using the 6800. Other non-S-100
bus systems include the Heath H8 and
H11. Any of these systems, and pro-
bably others that I have left out, can be
as good for serious personal computer

S

5-10 times faster...

and more!

Meet Pascal/Z™ the fast, flexible compiler with
higher speed, greater efficiency and improved debugging:

= True Z-80 native code Pascal compiler—5-10X faster
than competing P-code implementations—no interpreter

required.

= The only multi-tasking Pascal — produces ROMable

re-entrant code.

= Optimized for fastest execution—recognizes and

exploits special cases.

m Easily transportable —all hooks to your system made

through support library.

= Includes standard floating point package. Single
copy on CP/M-compatible disk includes compiler,
companion macro-assembler & source of the library, $395.
OEM licenses available. Write or call for more information.

[nnferNyystems ™

Ithaca Intersystems Inc., 1650 Hanshaw Road/PO. Box 91,
" Ithaca, NY 14850/607-257-0190/ TWX: 510255 4346
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users as any S-100 bus computer. The
S-100 bus is not the only possible route.

Mr Libes also writes that “the S-100
bus is not processor dependent.” This
statement is debatable, in spite of the ex-
istence of S-100 boards for a number of
microprocessors. Several signals on the
S-100 bus are generated ONLY by the
8080. Any other processor must be
“bent” into generating (or responding to)
these 8080-specific signals.

Personal computing could use a truly
processor-independent bus. I feel that
the S-100 bus will not be totally satisfac-
tory in this role.

The mention of specific products in
this letter does not necessarily constitute
endorsement of these products. My
point is simply that there are other buses
besides the $-100, and that systems using
these other buses can be just as capable
as S-100 systems.

Jim Howell
5472 Playa Del Rey
San Jose CA 95123

Author Libes replies:

Thank you for your letter regarding
my comments on S-100 systems in the
October BYTE News column. Despite
the views expressed in your letter, I still
stand by my view that “those who wish
to have a machine capable of getting
maximum benefits of microprocessors
must go the 5-100 route.” I agree with
you that 55-50 and OSI Challenger 111
systems offer more power than inte-
grated systems such as the TRS-80, Ap-
ple and PET. However, they still leave
much to be desired compared to 5-100. |
will explain shortly.

Further, I also stand by my statement
that “the 5-100 bus is not processor
dependent.” The fact is that presently
there are manufacturers selling six dif-
ferent 8-bit processor boards (8080,
8085, Z80, 6502, 6800 and 6809) and
five different 16-bit processor boards
(9900, LSI-11, 8086, Z8000 and Pascal
Microengine) for 5-100 systems. This
means that eleven microprocessors have
already been interfaced to the 5-100. |
do not know of any other system with
this processor independence. Many of
these microprocessors could not even be
interfaced to buses such as the 55-50 or
OSI without sacrificing performance.

When it comes to maximum power
and flexibility the 5-100 offers the
following advantages over all other
systems:

® More software available. There are
several times more languages,
operating systems and applications
packages for 5-100 systems than for
any other system.



WHY WE°'RE NUMBER 1

If you did not get our 52 page 1980
ENGINEERING SELECTION GUIDE in the
January issue of BYTE, send $1.00 for
your copy today.

PRIORITY ONE ELECTRONICS
16723-B ROSCOE BLVD.
SEPULVEDA, CA 91343

.
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® There are currently close to two
dozen different manufacturers of
5-100 mainframes and about fifty
manufacturers of over 400 5-100
plug-in boards. This is many times
more than for any other system.

® There is greater computer power
capability with 5-100. What other
system has direct addressing of up to
16 megabytes of memory (24 address
lines) and 64 K input/output ports
(16 address lines), up to eleven vec-
tored interrupt lines, up to sixteen
masters on the bus (with priority), up
to twenty-three plug-in slots on the
motherboard, up to 10 MHz clock on
the bus, plug-in operator front panel,
and more.

® The 5-100 bus is now standardized by
the Institute of Electrical and Elec-
tronic Engineers (IEEE) assuring con-
formance among manufacturers.

Regarding your reference to the H8
bus, note that Heath has discontinued
production of this unit. Besides, it was
dedicated exclusively to the 8080 and
therefore was destined to an early death.
The Heath H11 is essentially the same
as and uses the same bus specifications
as a Digital Equipment Corp LSI-11. Few
other firms support the LSI-11 with pro-
ducts within the price range of the

typical hobbyist. The hardware and soft-
ware facilities, compared to the 5-100,
are limited and expensive.

Again, thank you for reading my col-
umn and I welcome any further com-
ments you wish to make regarding my
opinions.

Sol Libes

Pi in the Sky

As I get older, I forget more and more
often that the “tricks” I sometimes use
may not be common knowledge. I have
recently come across several short pro-
grams that evaluate = to five or six
decimal places. These are good pro-
grams, and I salute their authors. I,
however, use the shortest of all pro-
grams for 7 and would like to pass it
on. It gives an approximate answer that
is in error by 27 parts in 100 million.
Since this is well within the allowable -
error of most computers, I use it without
hesitation in all computer programming
expressions.

Here goes. To enter 7 accurate to six
decimal places, write in its place
1/(113/355). That's all there is to it! The
value of that expression is 3.14159292,
while 7 is 3.14159265 . . . .

Oelt -Indexing
Query System

WHAISIT?

Wow! How'd All That Stuff get In There?

O

OTER

GEAO@ARE

BOX 14694
SAN FRANCISCO 94114
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This little gem was taught to me for
use on the slide rule, back during the
1940s. I pulled it out of my memoirs
recently when I got my first microcom-
puter.

Please note that the denominator is
easily remembered as the first three odd
integers, doubled. The order of their ap-
pearance is obvious.

Emory W Sprenkle Jr
POB 542 (53 Allen Rd)
Billerica MA 01821

Keep Telling It Like It Is . ..

Thank you for the November editorial
regarding pseudoscience and biorhythms
in particular. It was certainly refreshing
to have a hobbyist magazine of BYTE's
reputation so clearly delineate be-
tween harmless biorhythm algorithms
for the sake of computing recreation and
the unscientific foundations of
biorhythmic theory. Too many sup-
posedly educated and intelligent people
seem to have fallen into the “computer
generated, therefore true . . .” trap you
described. Perhaps you have caused
some of them to critically examine the
unsupportable premises of biorhythmic
theory. Now if I could just get the cam-
pus radio station to stop broadcasting
horoscopes . . .

Thomas Dolash

Assistant Professor of Physics
Physics and Engineering Dept
Vincennes University
Vincennes IN 47591

Good Humor Needed

I have found your magazine to be
very educational and of excellent
quality. I look forward to getting the
new issue each month. However, I have
a suggestion that I think might make
your magazine even better and would be
enjoyed by all your readers. Why not
add a “Jokes & Riddles” column and a
comic strip or two, and maybe a few
“one-framers”? I realize that your
magazine tries to present a serious ap-
proach, but I think that this addition
would be a plus, and a bit of humor
would make it more fun for everyone.
So how about it?

William P Carlson
Rosewood Cir
North Syracuse NY 13212

You would not believe the number of
unsolicited cartoons we get that are an-
chored in the dark ages of computing
prior to personal computing.

The problem is finding cartoon and
humor generators who also understand
the current era in computing. . . .CHH



clearly readable printouts

clearly remarkable price

The *625™Heathkit H14 Printer. You'll pay hundreds
more for a printer with its features.

Where else can you buy a microprocessor-
based printer with the H14's features and
copy quality for under a thousand dollars?

The Heathkit H14 prints up to 165 charac-
ters per second, one full line every two
seconds.

5 x 7 dot matrix and finest quality impact
printhead give you clear, easy-to-read
images.

All functions are microprocessor-con-
trolled for reliable performance and more
efficient use of your computer.

You get:

® Standard 96-character ASCII set— UPPER
and lower case.

® Operator or software selectable line
width: 132, 96 and 80 characters per
line.

e Compatibility with any computer having
RS-232C or 20 MA current loop serial
interface with handshaking.

® Sprocket paper feed, with adjustable
spacing, keeps paper moving smoothly.

e “Paper out” and ‘“paper jammed’ sig-
nals prevent loss of data.

FREE CATALOG See the complete line of

Heathkit Computer Products,
including printers, video terminals, floppy disk sys-
tems and software, in the new, 104-page Heathkit Cat-
alog. It describes nearly 400 exciting kits for your

tUnits of Veritechnology Electronics Corporation
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*In kit form, F.O.B. Benton Harbor, MI. Also available completely assembled ar$895 F.O.B. Benton Harbor, MI. Prices are subject to change without notice.

Heathkit

Heath Company, Dept. 334-622, Benton_H\a‘rb,iylrr“Ml 4902 :

® Selectable baud rates from 110 to 4800.

® Convenience of standard fan-fold paper,
2.5 to 9.5 inches wide.

e Chrome wire rack keeps paper neat.

Price includes connecting cables, paper
rack and ribbon. Just add paper and you're
ready to run. And service on the H14 is
close by at any of 55 Heathkit Electronic
Centers throughout the U.S.

Complete details on the remarkable H14
are in the newest, free Heathkit Catalog.
Send for yours today or pick one up at your
Heathkit Electronic Center.

iGN TEwr ' .
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home, work or pleasure — all at build-it-yourself sav-
ings. Send for yours today or pick one up at your
Heathkit Electronic Centerf where Heathkit Products
are displayed, sold and serviced. See your white pages
for center nearest you.




A First Look at
Graph Theory Applications

What do the following problems
have in common?

® Finding the shortest route between
two particular cities on a compli-
cated road map.

® Finding the shortest route between
any two cities on a road map.

® Selecting a set of roads that con-
nects all the cities on your map and
has less total mileage than any
other such set.

® Calculating the maximum amount
of liquid that can flow through a
system of interconnected pipelines
per unit of time.

These four real-life problems can
be interpreted in terms of graph
theory and can be solved by
remarkably simple and efficient pro-
grams. The problems belong to a
much larger category of operations-
research problems; these were
selected as examples because of their
comparative simplicity. Algorithms
for solving such problems along with
the necessary background for under-
standing them will be examined.

While our terminology follows that
of Narsingh Deo, our programs are
quite different from his. If you
become interested in solving more
graph-theoretic problems on your
own, you will find his book a stimu-
lating introduction. (See Graph
Theory with Applications to
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Michael Ashbrook
Helmut Zinn
Wilhelm Epstein Str 27
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Engineering and Computer Science
by Narsingh Deo, Prentice-Hall, Inc,
1974.)

Fundamental Technology
and Concepts

A graph consists of a set of vertices
(singular: vertex) and a set of edges
that connect the vertices. In the
previous examples the cities are the
vertices and the roads are the edges.
In drawings and diagrams the vertices
of a graph are shown as dots or as
tiny circles; the edges are shown as
lines. A vertex and an edge are said to
be incident if they touch. This rela-
tion of being incident holds the graph
together.

A digraph (short for directed
graph) consists of a set of vertices and
a set of directed edges. Real-life
examples of digraphs include systems
of canals in which the water flows
from point to point only in the
downbhill direction, electric networks
in which the current flows only in one
direction, and systems of one-way
streets. The vertex from which a
directed edge starts is called the initial
vertex of the edge; that would be the
point at the higher end of a canal. The
vertex at which a directed edge ends is
called the terminal vertex of the edge;
that would be the point at the lower
end of the canal.

Remember that each edge is inci-
dent (touches) with exactly two ver-

tices, therefore every directed edge
has exactly one initial and exactly one
terminal vertex. A vertex can be inci-
dent with several directed edges,
therefore the same vertex can be the
initial vertex of one edge and the ter-
minal vertex of another edge. See
figure 1 for an example of a digraph.

Unless explicitly stated, all graphs
and digraphs that are discussed are in
one piece. That is to say, that for any
two vertices there is at least one way
to travel back and forth between
them along the edges of the graph.
Graphs (both directed and undir-
ected) with this property are said to
be connected. Disconnected digraphs
are not discussed in this context
because they can be treated as a set of
connected digraphs.

For a similar reason, this article
will concentrate on digraphs. A graph
can usually be replaced by a digraph
with the same set of vertices and
exactly two directed edges, going in
opposite directions, for every
undirected edge of the original graph.

There are many ways to represent a
digraph in a computer. Each method

About the Authors

Michael Ashbrook became interested in
operations research after first studying
mathematics. Helmut Zinn became involved
with small computers through his work in elec-
tromechanical engineering. Both collaborate at
the Technische Hochschule in Darmstadt.
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Figure 1: Example of a digraph (directed graph) that has seven vertices and twelve

directed edges.

has its advantages and its drawbacks;
each has its applications. The two
basic methods used to encode a
digraph will now be discussed.

A Matrix Called DIGRAPH
Consider a digraph containing a
certain number of vertices n,. The n,
vertices of this digraph are repre-
sented by the natural numbers from
1 to n,. The edges of the digraph are
represented by the entries of an n, by
n, matrix called DIGRAPH. If the
digraph has a directed edge from the
vertex i to the vertex j, then the entry

DIGRAPH(i, j) of matrix DIGRAPH
that is in the i-th row and the j-th
column has a nonzero value,
DIGRAPH(, j)#0. If there is no edge
from vertex i to vertex j, the matrix
entry DIGRAPH(, j) is 0.

The matrix DIGRAPH can be used
to store additional information about
the digraph. If DIGRAPH is the
mathematical model of a road map,
the nonzero entries can be used to
represent the distance from city i to
city j. If you need to store no more
data about an edge than the two ver-
tices i, j which it connects, then the

Radio Shack and many others.

busy.

FEATURES:

* FULL S-100 COMPATIBILTY—all lines fully
buffered, board address dip switch select-
able to span 65K.

% FULL TRS-80-1 COMPATIBILITY—board
housed in attractive woodgrained case with
power supply and connector cable allows
direct connection to TRS-80-1 expansion port.

% COMPATIBLE WITH OTHER SYSTEMS—com-
bination of on-board select switches and

APPLICATIONS:

TURN-ON!

Now have full computer control of up to 256 lights, appliances and even wall
switches without special wiring. The SciTronics REMOTE CONTROLLER permits
direct control of the inexpensive BSR remote line-carrier switches sold by Sears,

HOW IT WORKS: Writing 3 control words to the controller board sends one of 6 in-
structions over the a-c line to the desired switch. The instructions include any
remote on, off, all off, any light bright, dim, or all on. Reading the board tells if

% Make your entire home, business or apartment “computer controlled”
% Save energy by controlling lights and appliances
% Control lights and alarms for security systems

REMOTE CONTROLLER BOARD $159.
ENCASED SELF POWERED
CONTROLLER FOR TRS-80-I $184.

remote switches not included

Please list system with which you plan to use controller.
Master Charge and Visa accepted. PA residents add sales tax.

complete connector wiring information
allows ease of use with Apple Il, PET, KIM,
SYM, HEATH HB8, plus others.

% SYSTEM SELECT SWITCHES—chose active
high or low inputs, addressed or 1/0O drive,
parallel or serial entry, non S-100 inputs like
VMA, clocking on any transition.

% SIMPLE TO USE—sample software included
for all systems listed, all IC's socketed.

Send check or money order to:

SciTronics Inc.
523 S. Clewell St., P.O. Box 5344
Bethlehem, PA 18015

(215) 868-7220
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A directed graph (digraph)
consists of a set of vertices
and a set of directed edges.

IR nnn

presence of the edge in the digraph is

usually indicated by setting
DIGRAPH(, j)=1.
The matrix DIGRAPH is best

suited for small-scale applications
which involve no more than roughly
fifty vertices. A digraph with n, ver-
tices. can be stored as a matrix that
requires (n,)? storage locations.

Disadvantages of
Matrix Storage

In large-scale applications involv-
ing several hundred vertices, the
matrix DIGRAPH often becomes
sparse (or sparsely populated). The
proportion of entries that are equal to
zero increases. This happens because
the real-life structures that are being
stored as digraphs have relatively few
edges compared to the number of
edges which they could have.

Every town in the United States
could be connected with all of the
other towns by a direct road. As a
practical matter, however, any given
town is linked directly to only a few
neighboring communities. Therefore,
the DIGRAPH matrix of the total
road system consists almost entirely
of zeroes that mean nothing but the
absence of a direct road between most
combinations of two given towns.
This matrix is very large and cannot
be stored efficiently.

Increasing Storage Efficiency

In order to solve large-scale
problems using a limited amount of
storage space, a more efficient way of
storing digraphs is necessary. Space
should not be wasted on Os that repre-
sent nonexistent edges.

As before, the n, vertices of the
digraph are represented by the
numbers 1 to n,. The edges are listed
as pairs of numbers; the edge from
vertex i to vertex j is shown as the
pair (i, j). :

Suppose the digraph has a certain
number of edges, n,, then these edges
can be expressed as an n.-by-2 array
called EDGE. Each row (i, j) of the
EDGE array specifies one edge; the
first entry i stands for the edge’s
initial vertex i, and the second entry j
stands for the terminal vertex j of the
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edge. If there is more information to
be stored concerning the edges, then
columns can be added to EDGE.

For the sparse digraphs that are
being considered, the amount of
storage space needed for EDGE is kn,
rather than n,%; where k is the average
number of edges per vertex in a given
digraph.

The price for this significant saving
in space is an increase in access time.
To find all the edges incident with a
vertex i in DIGRAPH, simply scan
the i-th row and the i-th column of
DIGRAPH. To find all the edges inci-
dent with vertex i in EDGE, scanning
the entire list is necessary. Since all of
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the programs rely heavily on finding
the edges that are incident with a
given vertex, it pays to trade a little
storage space for a reduction in access
time.

To cut down on the access time,
add a column of initial pointers and a
column of terminal pointers to
EDGE. You can spare yourself need-
less confusion if you always remem-
ber that these pointers refer to the
positions of edges in the list EDGE
and not in the digraph itself.

The initial pointer of a particular
edge (i, j) refers to the last edge
preceding the current edge (i, j) in
EDGE that has the same initial vertex

Figure 2: Portion of a digraph as
represented by the list-oriented data struc-
ture. The arrows connecting the entries in
the three lists (2-by-2 arrays) show the
logical connections in storage that repre-
sent the structure of the digraph. The
arrows can be read as “points to."

In the list EDGE, after the identification
number of the edge, two numbers that
specify the initial and terminal vertices of
that edge are found. For example, edge 3
has initial vertex 30 and terminal vertex
34.

In the list POINTER, each edge number
has associated with it two other numbers
that refer to positions of edges in the list
EDGE (not in the digraph itself). The ini-
tial pointer of an edge refers to the last
edge preceding the current edge that has
the same initial vertex as the current edge.
For example, the fourth entry in the
POINTER list shown here points to the
entry 3 in the EDGE list, showing that
edge 4 has the same initial vertex as edge
3. The terminal pointer of an edge refers
to the last edge preceding the current edge
that has the same terminal vertex as the
current edge.

In the list VERTEX, for each vertex in
the digraph, there is an entry that tells the
number of the last row of EDGE in which
the current vertex appears as the initial
vertex. There is also an entry that tells the
number of the last row in the EDGE list in
which the current vertex appears as a ter-
minal vertex. For example, observe that
the last edge with initial vertex 30 is edge
5; the last edge in EDGE with terminal
vertex 30 is edge 2.

i as (i, j). If (i, j) is the first edge in
EDGE that has the initial vertex i,
then the initial pointer of (i, j) has the
value zero.

The terminal pointer refers to the
last edge preceding (i, j) in EDGE
which has the same terminal vertex j
as (i, j). If (i, j) is the first edge in
EDGE with the terminal vertex j, then
its terminal pointer has the value
Zero.

In order to reduce the access time
further, establish a list called
VERTEX in the form of a 2-by-n,
array. The i-th row of VERTEX
stands for the i-th vertex of the
digraph. The value of VERTEX(i, 1) is
the number of the last row of EDGE
in which i appears as the initial
vertex. The value of VERTEX(i, 2) is
the number of the last row in EDGE
in which i appears as a terminal
vertex.
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18Mb Hard Disk Drive!
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Up to four 18Mb Winchester-
type hard disk drives

Unsurpassed Performance and Capacity!

North Star now gives you hard disk capacity and process-
ing performance never before possible at such a low
price! Horizon is a proven, reliable, affordable computer
system with unique hardware and software. Now the
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system requirements. In addition to hard disk perform-
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of the high-performance characteristics of the drive. Our
hard disk operating system implements a powerful file
system as well as backup and recovery on floppy diskette.

Software Is The Key!

The Horizon’s success to date has been built on the qual-
ity of its system software (BASIC, DOS, PASCAL) and
the very broad range and availability of application soft-
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80 x 24 display terminal and
Anadex printer $11,319
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Real-life structures pro-
duce digraphs that have
relatively few edges.

The list-oriented digraph represen-
tation is illustrated in figure 2.

Searching the Lists

Suppose you want to find those
edges that have i as their initial
vertex. Look at VERTEX(i, 1); if its
value is zero, there are no such edges
in the digraph. If its value is some
nonzero value x, the first such edge is
found in the x-th row of EDGE. If the
value of the edge’s initial pointer,
PTR(x, 1), is zero, there are no more
such edges in the digraph. (POINTER
is a reserved word in our BASIC inter-
preter, so we have to use the abbre-
viation PTR.) If PTR(x, 1) equals
some nonzero value y, the next such
edge is found in the y-th row of EDGE
and the new pointer is found in
PTR(y, 1).

Continue to follow the pointers
from edge to edge until a pointer with
the value zero is found, which tells
you that you have now found all the
edges that have i as their initial
vertex. If you substitute the value 2
wherever 1 occurs in the preceding
paragraph, then there is an adequate
explanation of the systematic search
for all edges that have i as their ter-
minal vertex.

The same scheme that has been
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Figure 3: Graph showing storage space requirements (st) of a digraph plotted as a func-
tion st(n,) of the number of vertices (n,) in a given digraph. It should be assumed that
four bytes are required to store a decimal number.

The upper curve (black) shows the function st(n,) when you use the method of storing
your digraph representation in the matrix DIGRAPH.

Storage requirements of the list-oriented storage scheme wvary according to the
number of edges (n,). The equation is st(n,,n.,) = 2n,+ 4n.. If the digraph has some con-
stant k times as many edges as it has vertices (represented by the equation
n. = kn,), then the equation of storage space becomes

st(n,) = 2n, + 4kn, = (dk + 2)n,

The curve for the case k=3 is shown in red (when there are three times as many edges as
vertices), and the curve for k=5 is shown in blue.

One fact illustrated by this diagram is that the list-storage approach is more efficient
in use of storage space than the matrix approach sa long as the digraph being stored has
few edges compared to the number of edges that it could have (a sparsely populated [or
just sparse| digraph). In terms of the equations here, sparseness means that k is much
smaller than n,. The list-oriented storage method becomes relatively more efficient than
matrix storage as digraphs become more sparse.

Listing 1: The digraph input and concatenation program in BASIC. This program was
developed on an Exidy Sorcerer computer system.

10 REM R T
20 REM * iy
30 REM * DIGRAPH INPUT AND CONCATENATION &
40 REM A &
50 REM * COPYRIGHT 79/4 BY i
60 REM * MICHAEL ASHBROOK & HELMUT ZINN 8
70 REM * FRANKFURT AM MAIN %
80 REM 5 &
90 REM B AN RSN

100 REM READ AND LINK EDGE LIST

110 INPUT "NUMBER OF VERTICES"; NV

120 INPUT "NUMBER OF EDGES "; NE

130 DIM VERTEX(NV, 2)

140 REM VERTEX(V, 1) = EDGE WITH V AS INITIAL VERTEX
150 REM VERTEX(V, 2) = EDGE WITH V AS TERMINAL VERTEX
160 DIM EDGE(NE, 2), PTR(NE, 2)

170 REM EDGE(E, 1) = INITIAL VERTEX OF EDGE E

180 REM EDGE(E, 2) = TERMINAL VERTEX OF EDGE E

190 REM PTR(E, 1) = NEXT EDGE WITH THE SAME INITIAL VERTEX
200 REM PTR(E, 2) = NEXT EDGE WITH THE SAME TERMINAL VERTEX
210 FOR E=1TO NE

220 PRINT E; "EDGE (INITIAL VERTEX, TERMINAL VERTEX) ";
230 INPUT EDGE(E, 1), EDGE(E, 2)

240 NEXT E

REM SETTING UP THE POINTERS

260 REM L =1 IMPLIES INITIAL POINTER OR VERTEX

270 REM L =2 IMPLIES TERMINAL POINTER OR VERTEX
FORL=1TO 2

290 FOR E=1TO NE

300 V=EDGE(E, L)

310 IF VERTEX(V, L)=0 THEN PTR(E, L)=0: GOTO 330

320 PTR(E, L)=VERTEX(V, L)

330 VERTEX(V, L)=E

340 NEXT E

350 NEXT L

360 PRINT

370 PRINT " VERTEX LIST";

380 PRINT TAB(20); "EDGE LIST";

390 PRINT TAB(40); "POINTER LIST"

400 N=NV:IF NV<NE THEN N=NE

410 FORI=1TON

420  IF I>NV THEN GOTO 440

430  PRINT I;VERTEX(I, 1);VERTEX(I, 2);

440  IF I>NE THEN GOTO 470

450  PRINT TAB(20);1;EDGE(I, 1);EDGE(I, 2);
460  PRINT TAB(40);I;PTR(I, 1);PRT(I, 2);

470  PRINT
480  NEXTI
490 END



"Intelligence’’ is the latest intelligent Already, we've had customers up and running
reason to choose Marksman disks. diagnostics on Marksman in less than a day and
Century Data's Marksman brought Winchester systems which were shippable to users in less

than a month.

And Century provides the application infor-
mation to make your software job quick and
inexpensive. Give us a call today and we'll help
you bring 10, 20 or even 40 MB on line smartly.

Century Data Systems, 1270 N. Kraemer Blvd,,
Anaheim, CA 92806. Phone: (714) 632-7500.

capacity and reliability
to the mini/micro
marketplace.
Systems designers
haven't seen anything g&
else like it for the mone
before or since. What's
more, it's available.
And now it has the intelligence to match —a
storage system interface that's built right in. WE FEEI. I.'KE A NEw GOMPANY
Intelligence gives you an even bigger headstart
on-incorporating Winchester into your system Century Data Systems
than before. Interfacing now takes only 4 or 5 AREDRERAny
days instead of 4 or 5 months.
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Listing 2: A sample execution of the program of listing 1 using data from figure 1. An  introduced to store digraphs can be
interpretation of the output is given in figure 2. used for storing undirected graphs by
ignoring the distinction between

RUN J initial and terminal vertices and
ggﬁggg 8? \égéTéé:ES? 32 pointers. In the case of undirected

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 1,2 graphs, a single pointer would serve
EDGE (INITIAL VERTEX, TERMINAL VERTEX) 3 as well as two pointers and occupy
EDGE ANITIAL VERTEX, TERMINAL VERTEX) ? 24 loss 628 s R NOTONT g eer-
EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 2,5 p;‘sﬁr,‘g' YR an W‘(’; k out t}}:e details
EDGE (INITIAL VERTEX, TERMINAL VERTEX) of this variation and write the appro-
EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 3,4 priate program yourself. Figure 3
EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 4,6 compares storage requirements,
EDGE (INITIAL VERTEX, TERMINAL VERTEX)
10 EDGE (INITIAL VERTEX, TERMINAL VERTEX)
)

)

O ONO GBS WK —

63 Generating Lists Under
6,7 Program Control
Have you wondered why the lists
have been searched from bottom to
VERTEX LIST EDGE LIST POINTER LIST top and why the pointers are linked

11 EDGE (INITIAL VERTEX, TERMINAL VERTEX
12 EDGE (INITIAL VERTEX, TERMINAL VERTEX

o oY edend an), endiend ead s mdiiAd)
w
[\

é 2 0 I 12 é 0 0 backwards? By doing so, you can
546 2 1 3 18550 : : .
simplify th
s o t5 5 e .pt yl‘ t:e task of generating the
4 8 9 419 4 4 30 POINIEIEISS )
510 5 5 2 5 5 4 0 The Nassi-Schneiderman chart
612 8 6 3 2 6 0 1 given in figure 4 shows the logic
7 012 g 2 é g 8 g followed by the BASIC program of
65 5 9 0 7 listing 1. Here is some additional
10 5 7 10 9 0 explanati(.)n..Numerals refer to line
11 6 3 INESoES numbers in listing 1.
L2 657 12 1l 10
ey 300 Assume that you are linking the
initial pointers (with L=1). The
initial vertex of edge E is stored
inV,
START (LINE 100)
- 310 If the vertex number V has not
AR INRER O LEnT ors  XALINe 110 been recorded as an initial
DECLARE VARIABLE DIMENSIONS (LINE 130) YEE G ko oW, gou hgv.e
VERTEX (NV,2) found the end of its chain of ini-
i?gE(rngz'Sﬂ tial pointers. Skip line 320
: because there is no previous
INPUT EDGE SPECIFICATIONS (LINE 210) ; i 3
(INITIAL VERTEX,TERMINAL VERTEX) pointer to link UP_W“h'
320 If V has been previously record-
DO WHILE L VARIES FROM 1 TO 2 (LINE 250) d nitial
LINK INITIAL POINTERS (L=1) AND ed as an initial vertex, get the
LINK TERMINAL POINTERS (L=2) location of its earlier occurrence
DO V=EDGE (E,L) in EDGE from VERTEX and set
V= INITIAL OR TERMINAL VERTEX OF EDGE £ the initial pointer PTR(E, 1) of
IF VERTEX (V,L)=0 (LINE 310) edge E to point to this location.
HAS VERTEX NOT BEEN 330 Record the location E of V in list
CSF:'ECV"IEEQ(_‘YTED EDGE in VERTEX(V, L). This is
YES > no the lowest location of V in
EDGE that is known at this
SET POINTER TO SET POINTER TO THE time. If V occurs again as an ini-
CHAIN END NEXT.PREVIGLS EDeE. tial vertex further down in
(OR TERMINAL) VERTEX EDGE, this lower location will
PTR (E,L)=0 PTR (EL)=VERTEX (VL) be recorded.
VERTEX (VL )= F
CONCATENATE EDGE WITH VERTEX LIST Graph Applications
UNTIL E=NE (FOR ALL EDGES FROM 1 TO NE) Some obvious examples of graphs
OUTPUT VERTEX, EDGE, PTR (PRINT ALL LISTS) (LINE 360) and digraphs that occur in the real
STOP (LINE 490) world have been mentioned: com-

munication and transportation net-
Figure 4: A Nassi-Schneiderman chart showing the algorithm used by the BASIC pro- works. There are more al.)stract
gram of listing 1. Nassi-Schneiderman charts are a system of stylized flowcharts that are ~ Systems that also have an undirected
designed for use with structured programming techniques. The chart is read from top to ~ or directed graph structure.

bottom. Line numbers refer to lines in the BASIC program in listing 1. Complicated projects consisting of
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Sometimes the true value of a product fails to relate to

its selling price. Van Gogh’s paintings once sold fon less
than $1,000. Base 2's MODEL 800 printer sells for lots
less than $1,000, but it does more than printers costing
twice its prlce (and a lot more than a Van Gogh
painting).

Besides being beautiful to look at, the MODEL 800

prints up to six different character fonts with embedded,

elongation in any of five line densities (72, 80, 96, 120
and 132 characters per line), prints up to three copies
and is equipped with a long-life cartridge ribbon. With
such versatility as four interface ‘'modes (IEEE 488, in-
dustry standard parallel, 20ma current loop and RS232),
baud rates up to 19,200, and with accommodations for
115VAC or 230VAC operation, the MODEL 800 matches
any system decor.

20 B e -y > e

As a note’ of further new: world reF nement, the MODEL

800 can be optionally equipped with high speed paper

advance and graphics ‘output, a versatile fractor feed
mechanism, terminal buffer memory, tabs and form feed.

Requmng énly a square foot of space, the MODEL 800
is smaller than its confemporanes, its rugged. aluminum
construchon lS desngned to sfcmd the test of time.

Isn’t it time you added o new masterpiece to your

«collection?

Recommended retail price:

Standard MODEL 800 $499
- High:speed paper advance 50
Tractor mechunlsm *8-50
Terminal buﬁer memory ; 50

3 R

P.O. BOX 3548 FULL., CAL. 92634 / (714) 992~-43449 ]
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Circle 15 on inquiry card.
DATA BASE MANAGERS
SPECIALII $10.00 OFF of Selector-111 C2

SELECTOR-IIl C2: SuperSoft is proud to offer the Selector-lll C2 at a special $10.00
discount. Selector lil allows instant recall of any record using any information item in the
record. This makes Selector-lll the most powerful Data Base Management System in
micro-computers todayl You can define a data format and begin entering your data in
minutes. Helps bring applications on line in hours instead of months. (Note: Selector-1ll C2
requires CP/M and C BASIC-2, not supplied - also 48K Ram required for some applications)
Selector-ll C2 is: $335.00 ($10.00 off listl). (Manual alone: $20.00)

INSURANCE AGENTS

CRS - Client Record System. A complete program package for the Insurance agent. CRS
will provide you with very fast online access to your client records, print reports and mail
labels, and give you all the information you will need to increase your sales through the
use of CRS as a MARKETING TOOL.

CRS stores a complete record for each client that includes the name, address, telephone
#, as well as provisions for customer #, salesman # and up to six policies (expandable, if
needed). Write for details.

CRS comes with two(2) user’s manuals, one for the owner, and one for office person-
nell (minimal system: one drive, 40K RAM starting 2000H) $ 250.00 (Manual: $40.00)

TEXT PROCESSORS

TFS -Text Formatting System. At last a full featured text processor for NorthStar that you
can rely onl TFS has left & right margin justification, page numbering, chaptering, page
headings, centering, paged output & MORE. Supports powerful text manipulation inclu-
ding: global & local ‘search and change,’ file merges and block moves. This means that
you can restructure your text file at any time to look the way you want it to, you can even
‘chain’ files together from disk for documents larger than your current memory.

TFS is completely ‘load and so’ therefore you can start using it at once. You get two(2)
user’s manual: one is a Quick Start manual to get you going in minutes, the other is an in
gaz%hog)udy of TFS. (TFS requires RAM from 0000H to 2000H) $75.00 (Manual only:

SPEECH SYNTHESIZER SOFTWARE

‘ANGLOPHONE’ - Lets any 8080/Z80 computer convert ordinary English into phonetic
codes to drive Votrax, computalker, and TRS-80 Voice synthesizes. This is a hardworking,
tested program suitable for use in the most demanding situations. (Details below). Inquire
for specific prices and media.

FOR THE VERY BEST IN
NORTHSTAR® COMPATIBLE SOFTWARE

SPECIFY SINGLE OR DOUBLE DENSITY

COMPUTER AIDED INSTRUCTION

M I S S - Microcomputer Instructional Support System. A complete, self-contained CAIl
package applicable to home, school or business education. Includes everything needed to
create a sophisticated computer learning environment. MISS allows one to create any type
lesson complete with wrong answer branching, re-test, and complete record keeping. The
student is prompted 100% of the way and need have no special knowledge. A special
feature is the optional use of a unique algorithm which separates spelling errors from incor-
rect responses. Absolutely no programming knowledge is required. MISS is completely
interactive and maintains complete records on any number of students and lessons
(limited only by disk space). MISS is a completely flexible system that will allow you to
either create lessons or to purchase pre-programmed lessons which run under MISS. Com-
plete with user’s manual....$40.00 (Manual alone: $10.00)

ASSEMBLERS

ARIAN - A complete 8080 assembler that interfaces directly to your DOS. ARIAN is com-
pletely ‘load and go’. Features include: dynamic file and RAM allocation, custom disk and
RAM command capability, several library routines directly accessable by the user. Also, a
complete text editor, and system executive. ARIAN is both powerful and easy to learn and
use; it is an assembler that you can grow with. Comes complete with a 51 page user's
manual (ARIAN requires RAM from O0O00OH to 2000H) $50.00 (Manual alone: $10.00)

ARIAN Utility Package - Several disk based utilities. Includes a complete DEBUG
Package: $50.00

PROGRAMMING LANGAUGES

‘Tiny’ Pascal - This is famous Chung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STRUC-
TURED. Local and global variables plus procedure and function independence make ‘tiny’
Pascal great for high speed applications. Compiles to 8080 code that executes up to 25
times faster than BASIC. You also receive SOURCE to ‘tiny’ Pascal written in Pascal. This
means that you can compile the compiler! Add features, relocate, etc. (you will need 36K
to do this) $40.00

UTILITIES

D E B E - (Does Everything But Eat!) This is a must for NorthStar user’s. You can: COM-
PACT & EXPAND BASIC programs. Compacting removes unnecessary spaces and
remprks. This saves money and makes programs run faster. Expanding puts them back
again.

Cross-reference BASIC programs by variables and transfer statements.

Global substitutions of variables and transfer statements.

Formatted print outs of BASIC programs as well. $40.00

‘Tiny’ Pascal FOR TRS-80

Now you too can have Pascall The famous Chung/Yuen ‘tiny’ Pascal has been specially
designed for the TRS-80I The full power and elegance of ‘tiny’ Pascal is at your command.
Programs written in ‘tiny’ Pascal run at least 4 times faster than the same program in
BASIC! ‘tiny’ Pascal is also a great way to learn Pascal programming, & fun too.

Best of all, you only need a 16K Level Il TRS-80! No disk is required. The ‘tiny’ Pascal
operating system is self-contained and very easy to use.

‘Tiny’ Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDURE/FUNC-
TION, IF THEN ELSE REPEAT/UNTIL, ‘PEEK’ & ‘POKE’, WHILE DO, CASE, MORE! (Plus full
graphics for your TRS-80).

You can save and load programs to and from tape in both source or compiler form.

You get all this and more, plus a user’s manual for $40.00

SPEECH SYNTHESIZER SOFTWARE

‘ANGLOPHONE": At last you can take complete advantage of your TRS-80 voice syn-
thesizer. Forget about cumbersome phonetic codes. With ‘Anglophone’ you can simply
use ordinary English. Completely interfaces with BASIC, or just about any other program-
ming language. ‘Anglophone’ applies sophisticated pronunciation rules to transform nor-
mal English spelling into speech using the TRS-80 Voice Synthesizer. Minimum hardware:
Level lI,°1 BK, Voice Synthesizer. Comes complete with user’'s manual and test program.

(217) 344-7596

TRS-80 COMPATIBLE SOFTWARE

ALL ORDERS PREPAID OR C.0.D.
ILLINOIS RESIDENTS ADD 5% SALES TAX

Energy-Miser

Energy-Miser is a complete heating/cooling analysis program for your home, office or
business! With Energy-Miser you can calculate heat loss because of poor insulation, leaky
doors and windows, poor planning and more. With Energy-Miser you can predict the
annual savings on your utility bills for various improvements or modifications, including:
use of solar power, better insulation, opening and closing drapery, etc.

But there is even more: Energy-Miser can also calculate your Return on Investment. That
is, you can find your break point for converting to solar, for insulating better, etc. Energy-
Miser even takes into consideration the Energy Tax Credit! Energy-Miser is a program
designed to save your money!

Energy-Miser is a proven program written by a professional and includes a complete
user’'s manual for $22.50. (Minimum System 16K Level I, No Disk Required)

‘TALKING TERMINAL': The ‘Talking Terminal’ program turns a TRS-80 into a talk-
ing computer terminal. The ‘Talking Terminal’ program receives input from a remote com-
puter and converts it to spoken words. Its many user options include: Instant Replay, spell-
ed speech, silent or pronounced punctuation, and more. Minimum hardware: Level Il, 16K,
Voice Synthesizer, RS-232C board and expansion interface. ....$145.00

SUPERJOFY

P.O. Box 1628
Champaign, IL 61820

thousands of interdependent tasks are

which these methods were successful-

REFERENCES

often planned with the aid of graph-
theoretic methods. The tasks can be
considered as the vertices of a
digraph; their interdependencies can
be expressed as directed edges.

This approach allows managers to
visualize the problems about which
they must make decisions, and gives
the managers the opportunity to
delegate routine work to the com-
puter. The maximum and minimum
times for project completion and the
effects of delays upon parts of the
project or upon the whole project can
be calculated by simple software
routines.

The first large-scale project to
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ly applied was the development of the
Polaris missile system. Today, use of
project networks is a standard
management technique.

If you are interested in applying
graph theory to the social sciences,
you should read Structured Models:
An Introduction to the Theory of
Directed Graphs by Harary, Nor-
man, and Cartwright.

Closing Observation

This article cannot end without
observing that almost all users of
computers are intimately familiar
with one form of directed graph, the
flowchart.m
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I’Ve finally found a person It’s not surprising

that professionals
computer I res ect get excited about the Compucolor II. It’s
® atotally-integrated 8080A system
C om ucolor I with full color graphics display, built-in 51K mini-
p ® disk drive, and the best cost performance ratio
available in a personal computer.

The complete system is only $1895% And that price includes 8K user RAM, RS-232C
compatibility and random access file capabilities.

Our 8 foreground and background colors will boost your comprehension, while
introducing you to an exciting new dimension in BASIC programming. The vector graphics
have 16,484 individually-accessible plot blocks. And the 13" diagonal measure screen gives
you 32 lines of 64 ASCII characters. You also have the flexibility that comes with 16K
Extended Disk BASIC ROM.

Compucolor II offers a number of other options and accessories, like a second disk
drive and expanded keyboard, as well as expandability to 32K of user RAM. Of course we
also have a whole library of low-cost Sof-Disk™ programs, including an assembler and
text editor.

Visit your nearest computer store for details. And
while you're there, do some comparison testing. With all
due respect to the

others, once you see it, ®
you'll be sold on the (@, Compucolor

Compucolor IL. Corporation
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#11.S. Domestic Price
Includes extra software packages

Unretouched photo of screen

tecolor Drive * Te ol | cross, Georgia 30092 * Telephone 404/449-5996
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MicroPro International Corporation
H‘g.b’zo/essiona/ Qua/ity Sa/}lwa&e Cyou Can Count @n, Jlow! "’

MICROPRO

WORD=JTRAR
Super-Sort

and

Word-Master

are now available on

TRS 80

and

Heath 89

For more information and the name of your nearest dealer, contact MicroPro International Corporation.
Dealer/Distributor/0O.E.M. Inquires Invited

MICROPRO INTERNATIONAL CORPORATION
1299 4th Street, San Rafael, California 94901

Telephone (415) 457-8990 Telex 340388
Runs under Digital Research CP/M or its derivatives, in 48K RAM Note: MicroPro offers a reward for reporting and successful prosecution of unauthorized copying
CP/M is a Trademark of Digital Research
Word Star, Super Sort and Word Master are Trademarks of MicroPro International Corporation TRS 80 is a Trademark of Tandy Corporation Heath 89 is a Trademark of Heath Corporation
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MicroPro International Corporation
”,(,Pw/essiona/ Qua/[l_q Soﬁwme q/ou Can Count Ci)n, i]z()w./”

WORD=JTRR

MicROPRO

THE BEST GETS BETTER! Yes, in just a few months, thousands of users now know that
WORD-STAR™ is the word processing product that truly transforms the performance of Z-80,
8085, and 8080 microcomputers into a class with systems costing far more. Look at these
recent enhancements: Print spooling; directory; foreign language adaptability; microspace
justification; mailing list merge; CP/M*1.4,2.0 & MPM compatible, and more. Examine our
features and order yours now!
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MicroPro Price List:

Software/Manual Software/Manual

Word-Star™M $495/40 Super-Sort |TM $250/25
Word-MasterTM $150/25 Super-Sort [IT-M $200/25
Tex-WriterT-M. $ 75/15 Super-Sort  [IIT-M. $150/25
Word-Star

Merge Function™-M. $150/25

For more information and the name of your nearest dealer, contact MicroPro International Corporation.
Dealer/Distributor/O.E.M. Inquires Invited
MICROPRO INTERNATIONAL CORPORATION
1299 4th Street, San Rafael, California 94901
Telephone (415) 457-8990 Telex 340388

*Runs under Digital Research CP/M or its derivatives, in 48K RAM Note: Micro Pro offers a reward for reporting and successful prosecution of unauthorized copying.



Bisrcig’s Circuit Cellsr

Copyright © 1980 by Steven A Ciarcia. All rights reserved.

A Computer-Controlled
Wood Stove

“Come inside, Roger, and get out
of the cold.” I held my kitchen door
ajar as he crossed the front yard
towards me. Great clouds of leaves
blown by the cold wind furiously
encircled him. The landscape was
stark and gray, and all weather in-
dicators pointed toward an impen-
ding snowstorm.

Roger, a local electrician, had come
by to discuss some electrical work I
needed done on a new garage I was
building. As he stepped through the
doorway he remarked, “Sure looks
like snow. Have you got enough gas
for your Jeep in case you need to
plow yourself out of this wilderness?”

Roger’s remark reminded me that
the terms “picturesque” and “remote”
are often synonymous when describ-
ing a home in Connecticut. The only
place I had been able to buy a house
with more than half an acre of land
was 25 miles from civilization. And
while Roger’s controlled, old Yankee
humor prevented him from laughing
out loud as he spoke, the thought of
me, basically a kid from the city,
independently plowing my 300 yards
of driveway seemed to produce a
slow-forming look of amusement.

The Jeep he was referring to was
about 20 years old and was used only
for plowing. I rather enjoyed the
straightfoward task of rearranging
snow with it. A certain spirit of ex-
citement came over me each time I
stepped into the driver's seat and
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POB 582
Glastonbury CT 06033

asked myself the all-important ques-
tion posed by every adventurer: “I
wonder if this heap will start?”

My neighbor, who shares the chore
of plowing, thought I was a sissy
when I finally added lights to the Jeep
for night driving. Somehow, not see-
ing the rocks makes hitting them

Photo 1: The Hydrostove is installed in
the corner of the Circuit Cellar. Take note
of the two copper pipes coming out the
rear of the stove into the wall. The pipes,
which are buried behind the wall and
above the ceiling, go to the furnace, which
is 35 feet away.

more fun for him. I never did ask him
how he had broken the driveshaft the
previous year.

I continued my masochistic
thoughts of the Jeep. “It should be
okay,” I said, “but frankly, if it
breaks down, I think I'll just hiber-
nate in the cellar for the winter.”

Roger still had not taken his coat
off as he added, “You might expect to
enjoy such an arrangement, but I
think you will find that you need out-
side services more than you think.”

“Give me an example.”

Roger uncomfortably shrugged his
shoulders. Something other than the
conversation was bothering him.

“Qil is a good example. You heat
with oil, right? How do you propose
to fill your oil tank if the truck can't
get down the driveway? I'll bet this
glass barn you have here almost re-
quires a direct pipeline to the
refinery.”

I did not exactly relish having my
contemporary home called a glass
barn but there was some merit to his
statement. I retorted, “Who needs...”

Roger interrupted me in mid-state-
ment. “Speaking of heat... what are
you running here, a sauna?”

“Take your coat off, Roger. Maybe
then you won't be so hot. I'm not so
sure you even need both the wool
shirt and sweater you have on.”

Tossing his coat across to the
nearest chair and tugging on his
sweater, he continued. “Whenever I
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Written in non-t

echnical language,

onComputing™ contains articles on the
capabilities of microcomputers, getting
started, latest reviews of personal com-
puters, where to purchase and how to use
your computer.

Anyone can learn the funda-
mentals of using a computer.
onComputing readers receive
practical advice and helpful hints
on how to get the most out of a
personal computer, explanations
of computer terminology, and,
periodically, an updated list of
active computer clubs.

onComputing, Inc.

70 Main St., Peterborough, NH03458

Start your subscription today.

Beneﬁt from the experience of
other computer enthusiasts.
Articles in onComputing are
written by well known authors
as well as competent amateurs.
They share theirideas on how to
use the computer as a tool for
business, education, home enter-
tainment, laboratory work and
other applications.

onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836
REGULAR subscription rate:
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computer—for fun or profit.
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Photo 2: Logs up to 24 inches in length are
placed in a grate which consists of water-
filled tubes.

visit anyone during the winter I
presume their house is at 60 degrees
like mine. It must be 12 degrees out-
side, and...” he walked over to the
thermostat, “according to this it's 75
degrees in here!”

“I don't usually have it this warm, I
was just testing the heating system
now that it’s computer-controlled.”

“What's there to control? Turn the
oil burner on longer and it gets hot-
ter.”

“Who said anything about an oil
burner?”

“Electric heat is even worse!” he
quickly added.

“We have oil heat... but it hasn't
been on for two days. All I have now
is one wood stove.”

Roger’s momentary. blank stare and
open mouth were instantly replaced
with a look of disbelief. Standing
there by the thermostat he quickly
scanned the room. With extreme
skepticism he replied, “What are you
handing me? A twelve-hundred-
square-foot room, twelve-foot ceil-
ing, three hundred square feet of glass
and seventy-five degrees? I don't see
any stove!” Roger walked over to a
hot-air duct near one of the windows,
stooping down and holding his open
palm over the opening he exclaimed,
“Wood stove, phooie! There’s hot air
coming out of this duct. You have the
oil burner on!”

“No, Roger. I have a wood stove
down in the Circuit Cellar that is
plumbed directly into the central
heating system.”

“A wood stove?
heating system?”

“Well actually, Roger, my heating
system is both hot water and hot air,
and the wood stove heats water. It's
called a hydronic wood stove.”

“What the heck is a hydronic wood
stove?”

Roger was definitely at a loss for
words. I put my hand on his shoulder

In a hot-air

Photo 3: In operation, the heat from the fire warms the water in the tubes. This is a
relatively small fire. The fire box is usually filled.
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and said, “Think of it as Yankee
ingenuity. Come on downstairs and
I'll explain how it works.”

A Hydronic Wood Stove

A hydronic wood stove is just what
the name implies. It is a wood stove
that heats water. The particular wood
stove that I have is trade-named
Hydrostove and it is made by Hydro-
Heat Division, Ridgeway Steel, POB
382, Ridgeway PA 15853. Photo 1
shows it installed in the corner of the
Circuit Cellar.

The Hydrostove looks like an
ordinary wood stove. It is con-
structed of cast iron and weighs about
400 pounds. The difference between it
and a regular wood stove is in the
method of heat removal from the
burning wood and the ability to chan-
nel the energy output into the central
heating system.

A regular wood stove produces
only radiant energy and is generally a
one-room heater unless fans or con-
vection registers are employed to
spread the heat around. The surface
temperature of such stoves can
approach the temperature of the
burning wood itself, and great care
must be taken to keep combustible
material more than 4 feet away.

Typical wood-stove operation is to
put in a full load of wood, get it good
and hot (warming up the room to
around 75° F), and then close the
dampers to reduce the heat output.
This is the only way to keep the room
from becoming unbearably hot. An
unfortunate byproduct of this process
is that a slow, smoldering fire creates
creosote buildup in the chimney.
Since only the area directly around
the stove is heated, it is likely that an
adjacent room will be terribly cold
unless fans are used to blow the heat
around.

The Hydrostove looks like a regu-
lar wood stove, but it operates quite
differently. Rather than a solid cast-
iron grate, the hydronic stove's
firebox is a network of water-filled
pipes. These pipes completely encircle
the fire, with the burning wood being
placed directly on the pipes. Photos 2
and 3 demonstrate this. The inlet and
outlet of this water jacket are acces-
sible through two pipe fittings on the
rear of the stove. (Since I knew that |
wanted a hydronic stove when I built
the Circuit Cellar, I had the pipes in-
stalled behind the brick wall and
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From PERCOM

One-Drive System:

$399. (40-track) & $675. (77-track)
Two-Drive System:

$795. (40-track drives) & $1350. (77-track drives)
Three-Drive System:

$1195. (40-track drives) & $2025. (77-track drives)
Requires Expansion Interface, Level Il BASIC & 16K RAM.

Low Cost Add-On Storage for Your TRS-80".

In the Size You Want.

When you’re ready for add-on disk storage, we’re ready for you.
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of
additional on-line storage for your TRS-80%.

o Choose either 40-track TFD-100™ drives
or 77-track TFD-200™ drives.

¢ One-, two- and three-drive systems im-
mediately available.

o Systems include Percom PATCH PAK
#1™, on disk, at no extra charge. PATCH
PAK #1™de-glitches and upgrades
TRSDOS* for 40- and 77-track operation.

o TFD-100™ drives accommodate “flippy
disks.” Store 205K bytes per mini-disk.

eLow prices. A single-drive TFD-100™
costs just $399. Price includes PATCH
PAK #1™ disk.

eoEnclosures are finished in system-
compatible ‘“Tandy-silver’’ enamel.

™ TFD-100, TFD-200, PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY.

Whether you need a single, 40-
track TFD-100™ add-on or a three-drive
add-on with 77-track TFD-200™s, you
get more data storage for less money
from Percom.

Our TFD-100™ drive, for example,
lets you store 102.4K bytes of data on
one side of a disk — compared to 80K
bytes on a TRS-80* mini-disk drive —
and 102.4K bytes on the other side, too.
Something you can’t do with a TRS-80*
drive. That's almost 205K bytes per
mini-disk.

And the TFD-200™ drives provide
197K bytes of on-line storage per drive

— 197K, 394K and 591K bytes for one-,
two and three-drive systems.

PATCH PAK #1™ our upgrade
program for your TRSDOS*, not only
extends TRSDOS* to accommodate 40-
and 77-track drives, it enhances
TRSDOS* in other ways as well. PATCH
PAK #1™ is supplied with each drive
system at no additional charge.

The reason you get more for less
from Percom is simple. Peripherals are
not a sideline at Percom. Selling disk
systems and other peripherals is our
main business — the reason you get
more engineering, more reliability and
more back up support for less money.

In the Product Development Queue . . . a printer interface for using your TRS-80* with any
serial printer, and . . . the Electric Crayon™ to map your computer memo |
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ!

onto your color TV

*TRS-80 and TRSDOS are trademarks of Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY.

PERCOM

v

PERCOM DATA COMPANY,

INC.

211 N. KIRBY -+ GARLAND, TX. » 75042

Circle 18 on inquiry card.

To order add-on mini-disk storage for your TRS-80*,
or request additional literature, call Percom’s toll-free
number: 1-800-527-1592. For detailed Technical infor-
mation call (214) 272-3421.

Orders may be paid by check or money order, or
charged to Visa or Master Charge credit accounts. Texas
residents must add 5% sales tax.

Percom ‘peripherals for personal computing’
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Figure 1: Diagram of the hydro/air, oil/wood

heating system in use by the author.

through the ceiling. The oil burner is
about 35 feet from the Hydrostove.)
When a fire is started in the stove, the
heat is extracted through the water
rather than being radiated directly
into the room.

With dry, hard wood, the stove
generates about 62,000 BTU per hour
(with an additional 12,000 BTU per
hour going up the chimney) and is
quoted by the manufacturer to be
about 85% efficient. I cannot say at
this time exactly how much of this is
transferred to the water as opposed to
how much is radiated. I can only state
my experience: with the stove burn-
ing at full capacity for 6 hours, the
brick wall 1 foot from the stove is on-

Note: The heating system in this
article is installed in my home and
was built to my specifications. I do
not intend this as a general con-
struction article, but rather a
documented discussion of the ele-
ments of the system with emphasis
on the controls involved. I must
point out that while this article
specifically describes a computer-
controlled hydro heating system,
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ly warm to the touch, and wood can
be piled next to the stove (about 2
inches away) with no possibility of
ignition. For this same 6-hour period,
the Circuit Cellar temperature will
never exceed 75° F unless a higher
temperature is set on the central
heating system thermostat. You
would definitely know that it is a hot
stove, but anyone inspecting the rag-
ing fire inside is usually quite sur-
prised how little heat is felt in com-
parison to a regular wood stove.

A New England Experiment—
First, the Basics

The heating system shown in figure
1 is commonly called a hydro/air

general use of a Hydrostove does
not require the sophisticated con-
trol I have outlined. It is only the
unique combination of machinery
and an empirically determined
operating algorithm that suggests
ease of operation through com-
puterization. In truth, the com-
puter's primary value is in the ad-
dition of a significant measure of
safety rather than the convenience

BURNER CONTROL ON/OFF

HYDRONIC WOOD STOVE
APPROX. 50,000 BTU/HR TO WATER
AND 12,000 BTU/HR RADIATED

WOOD FIRE

system. It consists of an oil hot-water
boiler and hot-air heat distribution.
The oil burner heats water, which in
turn circulates through a hot-water
heat exchanger. A fan blows over the
heat exchanger coils and circulates
the hot air through the ducts to each
room. Such a system combines the
even-temperature, residual-heating
benefits of a hot-water circulator with
the pleasant, humidified, filtered
warmth of a hot-air system. A third
zone of baseboard heat was added
when the Circuit Cellar was built.
Perhaps the best way to start is to
explain how an oil-fired hot-water
heating system works. Neglect for a
moment zones 1 and 2 and the

implied. Through its attachment as
a supervisory controller, the com-
puter can more accurately main-
tain safe operating temperatures
and dump excess heat in an over-
temp condition. As of the time of
this writing, two cords of wood
have been burned in the stove
testing this complete system and
the result has been safe, satisfying,
and reliable operation.



New Products

Texas Instruments
99/4 Home Computer

Superior sound, color and graphics;
low priceincludes 13" color monitor,
built-in equation calculator, 16-bit
CPU, TI BASIC with 13 digit preci-
sion and more!

Call for price!

Televideo 920B

Low-cost terminal loaded with fea-
tures: full-function keyboard plus
11 special function keys, field re-
verse, reverse blanking, character
insert and delete, line insert and
delete, line/page erase, line/page
send, self-protect mode, self-test,
full 24x80 display, ASCII keyboard!

Call for price!

Zenith Z-89
All-in-One Computer

Two Z80 microprocessors, built-in
mini-floppy drive, 25x80 display,
upper and lower case, direct cursor
addressing, 16K, expandable to 48K!
DOS supports MICROSOFT BASIC
and Assembly languages.

Call for price!

' sizes
Callfor price! -

MicroWorld Attacks Inflation With
Free Freight, Low Pricing. ..

MicroWorld introduces the most attractive
mail-order offerin the computer industry.
The nation’s largest inventory, plus our
own automated order processing, allows
us to pass along unrivaled cost savings.
And now, as an additional measure to
counter inflation, we offer free freight on
any product featured on this page. We'll
pay the surface freight on all pre-paid
products in this ad, to any of 18,000 U.S.
tariffed locations. No handling charges,
add-on costs, insurance fees or credit
card fees! Most items are in stock for fast
delivery at exceptional discounts!

Soroc 1Q 120

High quality,
text editingter-
minal, 73-key
board, built-in
2K RAM, RS232
interface.

$789

Low priced

electrostatic

k\ matrix printer;

wasssm 225 cps; ideal

for personal

computers, or

professional

applications

requiring sec-
ond printer.

$499
Heath WH14

Fully assem-
bled impact
printer, 5x7 dot
matrix, RS232;
sprocket feed
adjuststo form

Novation Cat Acoustic mod-

em with origi-
nate oranswer
modes over
phone lines;
compatible
with any Bell

call for price! 103 modem.

Call us before you buy anywhere else.
Find out their total cost. Then compare
withour low, freight-free price. Our industry-
trained staff stands behind every order.
We're the source you can trust. We grew
up with the microelectronics revolution.’
We helped pioneer its growth. Our Free
Freight program, our attractive pricing,
and off the-shelf delivery are our “thanks”
to the thousands of satisfied computer
users who made MicroWorld the world’s
leading mail-order source for micro-
computers and peripherals!

Hazeltine 1500 7x10 matrix,
baud rates to
19,200; full key-
board with nu-
meric pad, all
128 ASCII
codes. Excel-
lent warranty!

Callfor price!

TI 810 150 cps, RS
232C tractors,
3" to 15" form
width; bi-direc-
tional printing.
An industry
standard.

$1589.

Centronics 730  100cps, paral-
lel, 3-way feed,
80 character
buffer . . . the
new price lead-
erinsmall print-
ers from Cen-
tronics.

Gallfor price!

North Star Horizon
Quad- or double-
density kits avail
able while supply
lasts!

Gallfor price!

roLL-sree 1-800-528-1418
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HERE’'S WHAT THE DOCTOR
PRESCRIBES FOR YOUR
AILING MICROCOMPUTER:
muL ISP from the Soft Warehouse

® Over 80 primitively defined LISP
functions.

® Infinite precision integer arithmetic
expressed in any desired radix base
from 2 through 36.

@® Automatic dynamic memory manage-
~ment performed by an efficient gar-
bage collector.

® Flexible but structured program con-
trol constructs including an extended
COND and multiple exit LOOP.

@® Extremely fast execution speed
achieved by the use of shallow bind-
ing, address typing, and a closed
pointer universe.

The Soft Warehouse can fill your pre-
scription with the muLISP-79tm Soft-
ware System. It is fully integrated into
the popular CP/Mtm QOperating System
and available for a number of different
drives.

If Math Anxiety is your affliction,
we also offer the muMATH-79tm
Symbolic Math System. Read about it
in the August ‘79 issue of BYTE.

Call or write us directly for more in-

formation.
©Copyright The Soft Warebouse 1979

U1 17 /EHOUSE

P.0. Box 11174, Honolulu, Hawaii 96828
Telephone (808) 734-5801
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Hydrostove in figure 1. Think of it
strictly as the oil burner connected to
one circulator pump and the zone 3
baseboard. This is essentially what
many homes have. There may be
multiple rooms, but only one circula-
tion loop.

Most people think that the thermo-
stat on the wall turns the oil burner
on. Actually, this thermostat only
controls the on/off operation of the
circulator pump; it generally has no
direct connection to the burner itself.
Operation of the boiler depends upon
the temperature of the water flowing
into the heating coil section and the
temperature setting T, of the aquastat
(water conduit thermostat). Water
flows from the hot-water boiler to the
baseboard and is drawn back through
the circulator pump to the boiler
again. If the temperature of this water
is greater than the aquastat setting,
the burner stays off. If however, the
temperature is below T,, the burner
turns on, adding heat until the water
in the loop reaches T,. Usually T, has
a wide hysteresis; the high and low
limit of variation is separated by
about 20° F. For most boilers the low
setting is 160° F, and the high is 180°
E. The hysteresis reduces the frequen-
cy of oil burner starts.

To get heat in a room, you turn up
the wall thermostat, which starts the
pump. As the water moves through
the baseboard, it loses heat to the
room. The water is then reheated by
the oil burner.

Now, consider the addition of the
Hydrostove as shown in figure 1.
Any water circulating through zone 3
will necessarily pass through the coils
of the stove if valves A and B are
opened and C is closed. This circula-
tion in itself does nothing to the
operation of the heating system. If,
however, you build a fire in the
Hydrostove as in photo 3, heat is
added to the water returning from the
baseboard and flowing into the
boiler. If the fire is large enough, the
temperature of the water flowing out
of the Hydrostove is greater than T,,
the oil burner never turns on, and the
house will effectively be heated by the
Hydrostove.

There are a few other considera-
tions. Unlike the oil burner which can
be selectively turned on when heat is
needed, once the wood stove is on, it
runs for quite a while and the heat

must be continuously removed;
otherwise, the water in the pipes will
turn to steam. Pressure-relief valves
will keep the system from exploding,
but who wants a steam bath in their
living room? In a single-zone system,
the circulator pump must remain on
until the fire is out. In a gravity-feed
system, the pump must stay on until
the fire is lowered to the point where
the water stays below the boiling
point and can effectively be radiated
by the heating loop.

Consider the Hydrostove as a con-
tinuous source of heat. If the
Hydrostove is cranked up to produce
40,000 BTU per hour, then 40,000
BTU per hour must somehow be
removed. The task of heat dumping is
much easier on a multi-zone system.
Take for example, three zones with
capacities of 40,000 BTU, 30,000
BTU, and 20,000 BTU, respectively.
Whether or not a room thermostat is
calling for heat, you must turn on
either the pump for zone 1, or the
pumps for both zones 2 and 3. Con-
sider the case when zones 2 and 3 are
used as heat dumps. If the zone 1
thermostat were to trip suddenly, the
control system would have to make a
choice. It could add zone 1 to the pool
and share 40,000 BTU among three
zones or immediately drop zones 2
and 3 off the line and send everything
to zone 1 until it reaches its ther-
mostat setting again. While the
previous choice can easily be made,
load sharing is an interesting con-
sideration. It is much easier to switch
zones on and off while performing
load sharing than to try to directly
control the heat output of the wood
fire to any degree.

An additional complication occurs
when using heat exchangers. Heat
exchangers cannot effectively transfer
heat unless the blower is on. The fans
in these units are thermostatically
controlled. When the water flowing
through the exchanger reaches a set
temperature, the fan turns on,
extracting heat. There is considerable
delay and overshooting in the opera-
tion of these units. While the average
hourly heat transfer of a heat
exchanger might be 40,000 BTU, it
may be 10,000 BTU with the blower
off and 50,000 BTU with it on. In a
quick heat-dump situation, it is
sometimes necessary to override the
blower thermostat and force the



So you didn't think documentation
made a difference.

Sure, MicroSource is flexible, powerful,
versatile. Sure, it's sophisticated yet
simple: the first user-oriented software.
But you may not be aware of the biggest
difference of all. Documentation. The most
extensive in the industry.

Support makes a difference, too. The
support of some of the world’s leading
microcomputer people. The support of
stringent field testing and follow up.
The invaluable support of business
software experts dedicated to helping
you manage information in real-world
environments. Not just when you
acquire software, but as you implement,
as you train, as you use Microsource to
solve your contemporary business
problems.

The MicroSource Difference means
dealer support, too: we back every
dealer with our experience, our

knowledge, our integrity. Plus, the
materials and resources he needs to
provide the finest in software solutions
and data base management.

From AutoScribe™, the versatile word
processing package that means
business . . . to Bookkeeper™, designed
by a CPA to produce efficient client
writeups. From the powerful
LedgerPlus™ financial package to
MoneyBelt™, the flexible accounting
system, both for small to medium sized
businesses . . . or small to medium sized
departments of big corporations.
TimeKeeper™ — for the professional
practice or the corporate service
department — bills for time, when time
means money. All MicroSource

is backed by exhaustive operations
manuals, incomparable factory
support, and system expandability. It
runs on North Star, Vector Graphics,
Heath Data Systems, Apple and TRS-80
... before long, CP/M, Cromemco, Data
General and MicroNOVA. Sample the
MicroSource difference.

JVINGINJINIINS O

Ask your dealer about powerful, user-oriented MicroSource software. Or call the telephone number below for the nearest

MicroSource dealer near you.

1425 W. 12th PI. - Tempe, AZ 85281 - 602-894-9247

Circle 21 on inquiry card.
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Photo 4: The computer 1/O interface for the heating control system is attractively hous-
ed. It includes a display of either the input or output temperature of the Hydrostove and
a real-time status display of the circulators and blowers.

blower on to maintain stable condi-
tions throughout the rest of the
system.

Using a Hydrostove

How much you benefit from the
addition of a hydronic wood stove
depends quite heavily on the rest of
your heating system. Above all, it
must be capable of taking the full heat

output of the wood fire. This can be
62,000 BTU per hour. Since my oil
burner is rated at 120,000 BTU per
hour, and I had added the third zone
of baseboard to the Circuit Cellar, I
concluded that the connection would
be quite safe.

My usual method of manual opera-
tion is to use the stove only on very
cold days and to build as large a fire

as possible. It is initially started with
both dampers open, but once the fire
is going strong the flue damper is
closed to reduce the amount of heat
going up the chimney. At the time the
fire is started, the zone 1 circulator
pump is turned on continuously with
a switch, overriding the motor-start
relay. This keeps some water flowing
through the stove at all times. Zones
2 and 3 are normally left in their “heat
on demand” thermostat-controlled
mode. If the Circuit Cellar cooled
down and its circulator pump kicked
in, it would be drawing heat from the
stove along with zone 1.

Our house is large, but given my
method of use, no single heating zone
can sustain the full output of the
Hydrostove for long periods of time.
Generally, the water temperature will
be between 75° and 90° C. To main-
tain a 20° to 22° C (68° to 72° F)
temperature through the house on a
very cold day, I have to keep the fire
box continually filled. This means
filling the stove with wood every 3 to
4 hours. (Before you choke and com-
pare it to 12 hours for a regular air-
tight stove, remember that I am talk-
ing about heating a whole house).
After a few hours of use, even in this
large house, the temperature in the
rooms in zones 2 and 3 will reach the
wall-thermostat set points, no longer
continuously demanding heat from
the stove. This leaves all the heat go-
ing to zone 1.

Soon, the temperature of the water
coming out of the wood stove starts

(S;ior:1tar1?| Outputs Type o to climb above the safe high limit of
# iR 88° C (measured 35 feet away at the
TC: Contact closure Circulator pump - zone 1 furnace). When the indicator hits
200 mA o .
TC: Contact closure Circulator pump - zone 2 arounc.l 98 C,’ a loud noise cap be
200mA heard in the pipes because the higher
TG, Con;%%t CIXSUFB Circulator pump - zone 3 temperature water nearest the hot
F, Solid state relay Heat exchanger blower coals within the stove is turning to
5 A 220 VAC zone 1 steam. Unless you want the safety
F Solid state relay Heat exchanger blower valve to blow, filline the room with
: 5 A 220 VAC zone 2 L f o
XFER Contact closure Oil burner power steam, you have to override the
5A 115 VAC automatic settings of either or both of
the thermostats of zones 2 and 3 to
Inputs get rid of some of the excess heat. It
Status Level Function may also be necessary to manually
TC 7L turn on the heat-exchanger blowers
TC: Tl 0 pump off for zones 1 and 2 for the reasons I
TG, TTL 1 pump on previously outlined.
B L 0/ bioweroff This occurrence is rare, and I
F. TTL 1 blower on generally have about 10 minutes to
react to the situation and throw all
Ta Analog . ;
range 40° to 240° F the manual switches required. After
Tt Analog 4° 10 115° C using the system and determining that

this is a potential problem, I installed

Table 1: Computer 1/0 lines used with the heating control system. a digital temperature indicator that
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SuperBrain

SEMS |  SUPERBRAIN

The Honor Graduate

There's been a lot of talk lately
about intelligent terminals with
small systems capability. And, it's
always the same. The systems
which make the grade in perfor-
mance usually flunk the test in
price. At least that was the case
until the SuperBrain graduated with
the highest PPR (Price/Perfor-
mance Ratio) in the history of the
industry.

For less than $3,000*, SuperBrain
users get exceptional performance
for just a fraction of what they'd
expect to pay. Standard features in-
clude: two dual-density mini-flop-
pies with 320K bytes of disk storage,
up to 64K of RAM to handle even
the most sophisticated programs,
a CP/M Disk Operating System
with a high-powered text editor, as-

*Quantity one. Dealer inquiries invited.

Circle 22 on inquiry card.

sembler and debugger. And, with
SuperBrain’s S-100 bus adapter, you
can even add a 10 megabyte disk!

More than an intelligent terminal,
the SuperBrain outperforms many
other systems costing three to five
times as much. Endowed with a
hefty amount of available software
(BASIC, FORTRAN, COBOL), the
SuperBrain is ready to take on your
toughest assignment. You name it!
General Ledger, Accounts Receiv-
able, Payroll, Inventory or Word Pro-
cessing . . . the SuperBrain handles
all of them with ease.

Your operators will
SuperBrain's good

praise the
looks. A full
ASCIIl keyboard with a numeric key-
pad and function keys. A non-glare,
dynamically focused, twelve inch
screen. All in an attractive desktop
unit weighing less than a standard

office typewriter. Sophisticated
users will acclaim SuperBrain’s twin
Z-80 processors which transfer data
to the screen at 38 kilobaud! Inter-
facing a printer or modem is no
problem using SuperBrain’s RS-
232C communications port. But best
of all, you won’t need a PhD in com-
puter repair to maintain the Super-
Brain. Its single board design makes
servicing a snap!

So don’t be fooled by all the fresh-
man students in the small systems
business. Insist on this year's honor
graduate . . . the SuperBrain.

INTERTEC
DAIA
SYJEMS.

2300 Broad River Road, Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115
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allowed me to monitor the system as |
worked at my desk in the Circuit
Cellar. When 1 saw that the
temperature was going above 88° C, |
would throw the manual override on
the zone 2 circulator pump. If the
temperature did not drop, I would
continue with the other heat dumping
methods. It has never gotten to a
point where these maneuvers prove
insufficient or where the fire has to be
put out. Experience has shown that
zone 2's volume of 15,000 cubic feet
provides a terrific sink for excess
heat. Normal use in this mode barely
raises its temperature more than 2° F
above its nominal 66° F thermostat
setting. (I do not want to leave you
with the impression that there is one
90° F room in the house.)

I have not described anything thus
far that specifically requires com-
puterization other than for conven-
ience. The real reason is a rather in-
significant detail that is discovered
only after actually using the stove. A
Hydrostove definitely saves oil, as
stated. When its output temperature
is greater than the aquastat set point,
the oil burner does not come on. The
problem arises during startup and
shutdown when the stove output
temperature (T,,,) is less than the set-
ting of the aquastat (T,). The cir-
culator pump has to remain on while
there is a fire but, because the circula-
tion loop is running and returning at

TWO boards in one. less than T4, the oil burner keeps

T st J
ware provides a powerful driver

routine so you won't need to write any
software to utilize the interface.

Parallel Interface.

This interface can be used to connect your
Apple* to a variety of parallel printers. The
programmable I/O ports have enough lines
to handle two printers simultaneously with
handshaking control. The users manual
includes a software listing for controlling
parallel printers or, if you prefer, a par-
allel driver routine is available in firm-
ware as an option. And printing is
only one application for this general
purpose parallel inte-face.

The AIO is the only board on the market that can interface the Apple coming on. Catch 22!!

to both serial and parallel devices. It can even do both at the same If this were a matter of 10 minutes

time. That's the kind of innovative design and solid value that'’s been or so, it would not be so bad; but

going into SSM products since the beginning of personal computing. shutdown to the point where the cir-

The price, including PROMs and cables, is $135 in kit form, or $175 culator pump can be turned off can
assembled and tested. See the AIO at your local computer take several hours. The alternative is

store or contact us for more information. to cut the power to the oil burner

when the wood stove is on and
T restore it when the fire is out. This is
-.--Iﬂ what [ initially did, until I was stay-
ing up all night to shut the stove off.
The alternative was to wake up to a
very cold house, turn the oil burner
on, and have to wait a half-hour to
_ take a hot shower.

“%'?f(',?,"\pp]e Aside from taking in a tenant who
S would watch the Hydrostove tem-
perature in exchange for room and

board, the only reasonable alter-
native was a more intelligent control
system. With the proper sensors, a
device could monitor the heat output
of the stove (T,.. — T..), and when it
dropped to a predetermined safe
point, automatically restore power to

2116 Walsh Avenue
Santa Clara, California 95050
(408) 246-2707

AIO
Serial & Parallel
Apple Interface

Circle 23 on inquiry card.




Micro Data Hase Systems. inc.

_@3 new products from

HDBS - HIERARCHICAL DATA BASE MANAGEMENT SYSTEM
MDBS - OUR FULL NETWORK DATA BASE MANAGEMENT SYSTEM

HDBS FEATURES ADDITIONAL FEATURES IN MDBS

¢ HIERARCHICAL DATA STRUCTURES e HIERARCHICAL AND FULL NETWORK DATA STRUCTURES (CODASYL ORIENTED)

COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND TRAVERSE THE DATA BASE
SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDERING PROVIDED

STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES

o READ/WRITE PROTECTION AT FILE LEVEL ® MULTIPLE LEVELS OF READ/WRITE PROTECTION AT ITEM, RECORD, SET AND
FILE LEVELS

o ONE-TO-MANY SET RELATIONSHIPS ALLOWED © EXPLICIT REPRESENTATION OF ONE-TO-ONE, ONE-TO-MANY, MANY-TO-ONE AND
MANY-TO-MANY SETS

NAMES OF DATA ITEMS, RECORDS, SETS AND FILES ARE WHOLLY USER DEFINABLE
WRITTEN IN MACHINE LANGUAGE FOR MAXIMAL EXECUTION EFFICIENCY AND MINIMAL MEMORY USAGE

SUPPORTS DATA BASE SPREAD OVER SEVERAL DISK DRIVES (MAX. 8). DISKS MAY BE MINI- OR FULL-SIZED
FLOPPIES OR HARD DISKS.

ROUTINES ARE CALLABLE FROM BASIC, PASCAL, FORTRAN, COBOL AND MACHINE LANGUAGE

RECORDS CAN BE MAINTAINED IN A NUMBER OF SORTED ORDERS.

» RECORD TYPES MAY OWN OTHER OCCURRENCES OF THE SAME RECORD TYPE

NEW DYNAMIC o A SINGLE SET MAY HAVE MULTIPLE OWNER AND MEMBER RECORD TYPES
RESTRUCTURING SYSTEM
MDBS-DRS FEATURES MICRO DATA BASE SYSTEMS, INC
ALLOWS ITEM, RECORD AND/OR SET TYPES TO P.O.BOX 248 LAFAYETTE, IN 47902
BE ADDED TO OR DELETED FROM AN EXISTING (317) 742-7388

MDBS DATA BASE. THIS ALLOWS THE USER TO
RE-DESIGN A DATA BASE AFTER IT IS ALREADY

IR GING: RUNS UNDER
THIS FEATURE CAN ONLY BE ADDED TO THE *CP/M* WITH MICROSOFT BASIC, COBOL AND
MDBS SYSTEM. FORTRAN
o NORTHSTAR DOS WITH NORTHSTAR BASIC
« TRSDOS* AND DISK BASIC
REQUIREMENTS « NEWDOS AND DISK BASIC
*7.30 APPROXIMATELY 16K MEMORY — o APPLE* DOS AND APPLE* SOFT BASIC
© 8080 AND 6502 APPROXIMATELY 20K MEMORY — *MACHINE LANGUAGE CALLABLE FORMS
o IN ADDITION TO THE OPERATING SYSTEM, HOST LANGUAGE,
USER'SPROGRAM AND SOME BUFFER AREA CP/M is a registered trademark of Digital Research Corp.
TRS-BO is a registered trademark of Radio Shack/Tandy Corp.
HDBS and MD BS PAC KAG ES |N C LUDE Apple is a registered trademark of Apple Computers, Inc.
DDL DATA DEFINITION LANGUAGE ANALYZER/ED- HDBS — 280 VERSION $250
ITOR. The user specifies data structures to be used in a 8080 and 6502 VERSIONS $325

Concise Data Definition Language (DDL). The Data Defini-

4 > i MANUAL ONLY $ 35
tion Language Analyzer/Editor allows the user to interactively

create and edit DDL Specifications and to initialize the data UPGRADE TO MDBS $550
base for use based on thess specifications. 3

* % MDBS — Z80 Version $750

260 PAGE USERS MANUAL with extensive documentation R e 8080 and 6502 VERSIONS $825
of the Data Base Management System S MANUAL ONLY $ 35
DMS DATA MANAGEMENT ROUTINES. These are the WEACCEPT MACHINE LANGUAGE CALLABLE

routines callable from the host language (BASIC, PASCAL, e FORMS ADD $ 75
etc.) which perform the data base operations of finding, add- maslev ch

ing, and deleting records; fetching and storing data items; and T i A CaE
traversing the (possibly complex) data structure. L U MDBS - DRS $100

MANUAL ONLY $ 5
SAMPLE APPLICATION PROGRAM AND DDL FILES

[ FOR FREE PRIMER CONTACT MDBS.

RELOCATOR TO RE-ORG ALL ROUTINES

ADD $2.50 ($5.00 IF FOREIGN) TO NON-CASH ORDERS
SYSTEM SPECIFIC MANUAL to shaw how to bring up our FOR HANDLING AND SHIPPING. INDIANA RESIDENTS

software on your computar ADD 4%.
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95°C HIGH ALARM (OVERTEMP) LIMIT
ACTIVATE HYDRO
STOVE CONTROL SYSTEM

l 90°C LOW ALARM LIMIT
DESIGNATE HEAT 88°C HIGH PROCESS LIMIT
DUMP PRIORITIES FOR NORMAL OPERATING
THE THREE ZONES. TEMPERATURE
(IN MY CASE THEY ARE To2C LOW PROCESS LIMIT

ZONE |, ZONE 2, ZONE 3)
| 60°C COOLDOWN

SET CONTROL TO AUTO

MODE, TURN OFF OIL

BURNER POWER AND TURN
ON ZONE | CIRCULATOR

o

Tout ABOVE Tout - TIN TURN OFF
THE LOW PROCESS VIOUSLY REACHED LESS THAN 5°C ZONE | PUMP
LIMIT MEAN RUN AND SET TO

TEMP ? ¢

5 MANUAL MODE

RESTORE POWER

Is Is TO OIL BURNER
T AT ZONE |
ouT
HIGH PROCESS BLOWER ON NO TURN ZONE |
LIMIT > BLOWER ON
3 EXIT
TURN ZONE |
BLOWER OFF
1
1S IS
TouT ABOVE ZONE 2
NO
HIGH PROCESS CIRCULATOR ON TURN ZONE 2

LIMIT CIRCULATOR ON

P

=

TURN ZONE 2
CIRCULATOR OFF

ARE
ZONE 2

TouT ABOVE TURN ZONE 2 BLOWER

NO

BLOWER AND ZONE AND ZONE 3
LOW ALARM
LIMIT 3 CIRCULATOR CIRCULATOR ON
AS REQUIRED

3

ON
Z

YES

TURN ZONE 2 BLOWER
AND ZONE 3
CIRCULATOR OFF

Is
TURN ON AUDIBLE
Tout ABOVE ALARM AND
HIGH ALARM INITIATE SHUTDOWN
LIMIT PROCEDURES

TURN OFF ALARM

Figure 2: (a) Logic flow for the automatic distribution of Hydrostove heat when output in a three-zone combination hydro and air
heating system. (b) Points of importance in the operating temperature range of the system. The actual set points for process and alarm
limits depend upon placement of temperature sensors and may vary a few degrees.

In BYTE, algorithmic flow is assumed to proceed down and to the right unless an arrowhead is present to indicate otherwise.
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Get Word Power!

with

M@Da%sv”

WORD PROCESSOR

The best is now Formatter:
even better. .s e Fully integrated with Editor
e On-screen Preview
New Features e Extended Page, Margin and Indent control
e Hyphenation
New Comma _n_ds e Super- and Sub-scripting
New Capabllltles e Operator prompts and input
e Center, underline, bold face, red print
NEW Manual e Type face control, height, pitch,
e Header/footer lines
Features e Page number control

Editor:

e |nteractive editing with Dynamic Screen Imaging

e Direct insert with word wrap

e Extensive disk handling: DIR, ERASE,
disk change, etc.

e |nsert/Delete/Move

e Step by Character, Word, Line, Paragraph,
Page, Screen

e 26 Temporary buffers

e Find/Replace with conditional test

Y % COMING SOON Y %

I/OS™ — new update from TSA/OS
I/Pascal™ — full Compiler/Linker system
I/SAL™ — new Structured Z80/8080
Assembler/Linker/Debugger system
...and more

Software for I/0S — TSA/OS — CDOS — SDOS —
other 8080/Z80 OS*M operating systems
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Type of wood Pounds per
Hardwoods cubic foot
1. White Ash 375
2. Cherry 31.0
3. Hickory 45.0
4. Maple (red) 335
5. Oak (chestnut) 41.0
6. Walnut 34.5
7. Willow 24.0
Softwoods
8. Douglas Fir 30.0
9. Ponderosa Pine 25.0
10. White Spruce 25.0

Equivalent

gallons
BTU per cord (gallons per cord)

fuel oil
23,037,000 165
19,043,920 136
27,644,400 198
20,579,720 147
25,187,120 180
21,194,040 151
14,743,680 105
18,429,600 132
15,358,000 110
15,358,000 110

Table 2: Comparison of wood heat values for various species of wood available in
North America and their equivalent in gallons of fuel oil per cord of wood. (These
estimates are generally accepted by industry.)

the burner and shut off the circulator-
pump override.

Computer-Controlled
Heating System

My heating system is not tech-
nically a computer-controlled wood
stove. It is rather a system designed
specifically to efficiently distribute
the heat from a wood stove, to safely
dump excess heat in an effective man-
ner, and most importantly, to restore
the entire system to its standard con-
figuration when the fire is out. I am
merely outlining one application of
the many that are conceivable when
the heating system has been con-
nected to a computer. Complete
energy management is a possibility;
or, at the very least, total energy out-

put can be closely monitored and
recorded. I am working on these
areas, but for now, the topic is con-
trol.

Virtually any personal computer
can suffice as the controller. The logic
is straightforward and relatively un-
complicated. It is outlined in the
flowchart shown in figure 2. Proper
control of the three zones and the
Hydrostove requires a special inter-
face to connect the computer to the
various blowers and pumps. Table 1
is a list of the signals in question.

The control outputs from the com-
puter are, in essence, all contact
closures, whether it be through
mechanical or solid-state relays. The
use of relays provides electrical iso-
lation between the computer and the

COMPUTER INTERFACE

heating system. It further prevents
potentially dangerous loops between
115- and 220-VAC powered compo-
nents.

The three zone thermostats are
low-voltage AC circuits that can be
directly controlled through a reed
relay, as shown in figure 3. The relay
contacts are connected in parallel
with the thermostat. With the
thermostat contacts open, a logic 1
control signal closes the relay and
provides an alternate current path to
pull in the pump-start relay. By
monitoring the voltage across the
relay contacts, it is possible to direct-
ly monitor the activity of the cir-
culator pump and determine its
operational status at any time. If the
contacts are open, current flows
through the optoisolator light-
emitting diode (LED), producing a
logic O status at the output. When
closed, no current flows and the logic
value is 1. My application required
only the ability to turn on a pump
which may not already be running.
However, to accommodate complete
functional control of the pumps, the
thermostat can be disconnected as
shown.

The interface to the heat exchanger
blowers, shown in figure 4, is similar.
This time however a solid-state 7 A
220 VAC relay is used. The power to
the blower is 5 A 220 V rather than
low voltage AC as before. A 7 A
solid-state relay was chosen because
of its size and low cost.

NORMALLY

NORMALLY OPEN
OPEN
v
+24y PUMP MOTOR
| START RELAY
icl
FROM 7408 RELAY
IN9I4 R
PARALLEL .. o ']aq 2 TSS:MOSTAT
OUTPUT ix 55°-80°F
PORT
+5v

? 15-30 VAC Bouxe

it

S22k

> 2.7K

sTaTUS <} VY
4
5 | IN3002(4) *DISCONNECT THERMOSTAT IF COMPUTER IS TO
! ] HAVE SOLE CONTROL OF CIRCULATOR PUMP.
LITRONIX
IL-1 k —L_100uF
-
1S"TGLNI£EVT%L OPTOISOLATOR T sov crL THERMOSTAT ~PUMP STATUS
AR LEL ) 0 OPEN OFF 0
INPUT PORT | OPEN ON |
COMPUTER /J; 2 DON'T CARE  CLOSED OoN |
GROUND

Figure 3: Isolated interface for computer control of a typical oil-fired, hot-water, 1/4-horsepower circulator pump. The 7406 open-
collector inverter (IC1) requries a 5 V supply to pin 14 and a ground connection to pin 7.

46  February 1980 © BYTE Publications Inc



ONGERNED ABOUT
WINGHESTER BACKUP?




COMPUTER INTERFACE HEAT EXCHANGER BLOWER

+5V
7A 220V
SOLID STATE RELAY
icl 35 AC ¢
7404 SIGMA
FROM ) IN 226 REI-5Al ouT
PARALLEL [
OUTPUT cTL > a - AC
PORT HEAT EXCHANGER
J THERMOSTAT
120° - 200°F
i BLOWER 220VAC
Icl j[ i : );
7404 f‘”"
4 3
STATUS b
TO
PARALLEL A d *
INPUT PORT 5 1
[
LITRONIX IN5252 52 > 12K
IL-1 N 24V OOLE IN4004 (4) S 0w
OPTOISOLATOR ZENER 20V
" :
CTL THERMOSTAT — BLOWER  STATUS
¢} OPEN OFF o}
| OPEN ON 1
DON'T CARE  CLOSED ON |

Figure 4: Isolated interface for computer control of a heat-exchanger blower fan. The 7404 hex inverter requires a 5 V power supply to
pin 14 and a ground connection to pin 7.

Monitoring the activity of the
blowers is accomplished simply by
checking the voltage across the
motor. The 220 V present when the
motor is on is reduced and rectified to
run an optoisolator as before. With

voltage present, the status output is
high (logic 1).

Finally, the computer must be able
to monitor the output temperature of
the Hydrostove. This signal is an
analog voltage that is proportional to

Photo 5: An internal view of the I/O controller containing relays, optoisolators, and
analog interface components.
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temperature. Various sensors such as
thermistors or thermocouples could
be used, but a more practical device is
a temperature sensor device such as
the LM334 from National Semicon-
ductor. When configured as in figure
5, the output of IC1 (monitored at
V..) is 10 mV per degree Celsius. It
may have a nominal offset of
something like 2.5 V, but if the
temperature rises 10° C the output
will go up 100 mV. ICs 2 and 3 pro-
vide gain and offset adjustment and
are configured to prohibit accidental
negative excursion of the output if the
temperature sensor goes open circuit.
The result is a circuit that converts a
change in temperature to a change in
voltage. By adjusting the gain and
offset, 0° C can be an output of 0 V
and 100° C can be 1 or 10 V. A
Fahrenheit scale can be just as easily
calibrated by setting a different gain
and offset.

To read this signal, the computer
must have an analog-to-digital con-
verter interface. This can be either a
true successive-approximation
analog-to-digital converter as in
figure 6, or the discrete set-point level
detector of figure 7. The choice



Step up toyour
‘next computer.

You know about computers. In fact,
you probably own one now. One that
you might be thinking of expanding. We
have a better idea. Take a giant step
into the personal computing future with
an amazing, new C4P from Ohio
Scientific.

SPEED SEPARATES THE
COMPUTERS FROM THE TOYS

The C4P MF has execution speed that
is twice as fast as Apple Il or
Commodore PET and over THREE
times as fast as TRS-80. They are
many times faster than the recently
introduced flock of video game type
computers. And, as if that weren't fast
enough, the C4P nearly doubles its
speed when equipped with the GT
option.

Apple I, Commodore PET, TRS-80, and Atari BOO are registered trade names of Apple

Computer Inc. , Commodore Bustness Machines Lid.. Radio Shack, Atar, respectively

200 — 20KHz ' '
1—8 bit companding digital to analog
converter for music and voice

output.

HUMAN INPUT EXPANSION

2—38 axis joystick interfaces
2—10 key pad interfaces

HOME INTERFACE

1—AC-12 AC remote control interface

DISPLAY

32 x 64 with upper and lower case
2048 Characters.

256 x 512 effective Graphic Points
16 Colors

SOFTWARE

Ohio Scientific offers a comprehensive
library of both systems and
applications software for the C4P.

The C4P is an outstanding premium
computer — years ahead of the
market. We know because there's
nothing quite like it for the price,
anywhere. And probably won't be for a
very long time.

C4P*698

8K BASIC-in-ROM, 8K of static RAM
and audio cassette interface. Can be
directly expanded to 32K static RAM
and two mini-floppy disks.

C4P MF*1695

All the features of the C4P plus real
time clock, home security system
interface, modem interface, printer
interface, 16 parallel lines and an
accessory BUS. The C4P MF starts
with 24K RAM and a single mini-floppy.
and can be directly expanded to 48K
and two mini-floppies. Over 45 diskettes
now available including games,
personal, business, educational and
home control applications programs as
well as a real time operating system,
word processor and a data base
management system.

Computers come with keyboards and floppies where specified.
Other equipment shown is optional.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

TREEEE CRERE AT mrEE
ORI0 SCIENTIFIG
1333 SOUTH CHILLICOTHE ROAD
AURORA, OH44202 « (216) 562-3101
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+10 TO 15V

T

v+
ICI
LM334
R
V- 3: 220
20 FEET
iy
|
ViN 10K

ViN=lomv/K®

82K

220K
—  MA—————— 350K

-12v
‘LOFFSET ADJUST

IN9I4 Y.
) p! IN34
(GERMANIUM)
82K P
GAIN
ADJUST

VTEMP
0-10V
0°-100°C

(REDUCE RANGE TO LESS
THAN 5V IF USING THE
CIRCUIT IN FIGURE 6)

Figure 5: Solid-state temperature sensor. The range of the output voltage (Viemp) is reduced to less than 5V if the circuit in figure 6 is

used.

depends upon whether you need to
know the exact temperature or just
significant set points.

If data acquisition is the dominant
consideration, then consider the cir-
cuit of figure 6. IC8 is an 8-channel,
8-bit analog-to-digital converter that
is bus-compatible with most micro-
processors. Figure 8 outlines its inter-
nal structure. As configured, it is
attached to function as ports F8
through FF, with port F8 correspond-
ing to input channel 0, and port FF
corresponding to channel 7. The volt-

Photo 6: To effectively use this control
device, it is important to have accurate

temperature measurements. The LM334
temperature sensor is easily attached to
the Hydrostove return pipe by wrapping
Teflon plumbing tape around it.
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age on channel 0 is read by initiating
an output to port F8. This causes the
address of 000 to be stored and the
conversion process started. After
about 100 microseconds, the time
necessary for conversion, the channel
analog value can be obtained by
reading an input from port F8. A
similar procedure is used to set and
read the other channels.

If you are interested strictly in con-
trol, then the circuit of figure 7 is
much simpler to use. If a 0 to 10 V in-
put represents a range of 0 to 100° C
and there are eight comparators, each
could be set to trigger 12.5° C higher
than the preceding one. A better ap-
proach is to arrange the majority of
set points to cover the control and
alarm range rather than to cover
insignificant temperature ranges. For
example, bit by could be set to trigger
at 60° C. It is not necessary to care
much about temperatures below that
point. The range of prime interest is

from about 75° C to 95° C.
Dedicating 5 set points within this
range, another perhaps between 60°
C and 75° C and a final overtemp in-
dicator at 98° C should prove more
than adequate.

My system uses a combination of
both interfaces, using set points for
control inputs and a true analog-to-
digital converter to determine actual
heat output from the stove.

A further enhancement is a visual
display indicating the real-time status
of the system components and a
readout of the actual temperature.
The prototype controller is shown in
photos 4 and 5. It serves as the inter-
face between the heating system and
the computer, and contains most of
the electronics described in this article
as well as other enhancements not
discussed at this time. While all the
control decisions are actually made
by the computer, the display gives me

Text continued on page 56

Number Type +5V GND —-12V +15V
IC1 LM334 see figure 5

IC2 LM301A 4 7
IC3 LM301A 4 7
I1C4 LM339 12 3
IC5 LM339 12 3
IC6 REF-01 see figure 7

IC7 LM301 Fé
IC8 ADCO0808 see figure 6

IC9 741830 14 i

IC10 74L.S02 14 7

IC11 7400 14 7

Table 3: Power and ground connections
for the integrated circuits that are used in
the circuits of figures 5, 6, and 7.



Heres to your health! Six Vitafacts"

programs for you and your family.

Being healthy and happy is so very important. And now you
can use your Apple,” PET/CBM™ or TRS-80" computer to
help stay that way.

Introducing six new Personal Software™ Vitafacts Series
programs for your health: Growing Up, Heart Attacks, Talking
About Sex, Drinking & Drugs, Birth Control, and Your Blood
Pressure.

Using a Vitafacts program is like getting advice from your
family doctor. Accurate, up-to-date medical information about
physical and mental health, presented in a friendly, straight-
forward way. You'll feel even more confident knowing that
each program is approved and endorsed by The College of
Family Physicians in Canada, where the Vitafacts Series is
created by The Richmond Software Group and Medifacts Ltd.

Each program includes amanual with diagrams and glossary,
a computer cassette, and an audio
cassette. The audio tape uses short
dramas and straight talk to tell the
story. Then the computer exercises
verify your new knowledge. And
because you use your knowledge
right away, you remember more. It’s
fun! And a great way to learn.

Growing Up helps families cope
with the teenage years. Teenagers
learn more about their physical and
emotional changes, and parents learn
more about helping their children
through it all.

Heart Attacks describes what one
is, how to recognize it, what to do

TM—Vitafactsisatrademark of Medifacts Ltd.;
Appleisatrademark of Apple Computer, Inc.; PET
isatrademark of Commodore Business Machines,
Inc.;TRS-80is atrademark of the Radio Shack Div.
ofTandy Corp.
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when someone is experiencing one, and—most important—
how to help prevent one.

Talking About Sex, presented by two of Canada’s fore-
most sex counselors, offers to adults the proper information
and appropriate attitude for a satisfying sex life.

Drinking & Drugs. No lecturing or talking down. Just
straight facts about the very real dangers of alcohol and
drugs. Prepared for teenagers, but good for adults.

Birth Control explains clearly and completely conception,
birth and prevention of unwanted pregnancies. Important
information for teenagers, and helpful for adults.

Your Blood Pressure. No one is immune to the risks of
high blood pressure. Knowledge is your best defense, and
this program has the information.

“Vita” means “Life” in Latin. We hope these programs

make your life healthier and happier.
1 Retail price is just $19.95.

A Ask your Personal Software
dealer for a demonstration, and for
our new catalog. Call or write to find
your nearest dealer (408) 745-7841
Personal Software, Inc., 592 Weddell
Dr, Sunnyvale, CA 94086.
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Figure 6: An 8-channel, 8-bit analog-to-digital (A/D) converter using a National Semiconductor ADC0808 data acquisition device.
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Add $1.50 /item, shipping and handling
\professional. but not a substitute for

ple II” software for the discerning computerist,
and the not-so-discerning beginner

AppleAids™

Little Tricks™
A series of carefully explained subroutines containing a potpourri of
useful programming techniques in Integer Basic and Applesoft, such as
specific key stroke identification, timing loops, disappearing question
marks on input, no question marks on input, and many more.

Cassette (24K) 14,95  Disk (32K)

Scroll Control™

Have you ever wondered why you cannot list an Integer Basic or
Applesoft program one screen-page at a time? So have we, and we
did something about it! Our machine language Scroll Control, hidden
in RAM so as not to “bump” into your program, can be engaged or dis-
engaged at a flick of the keyboard. Why be frustrated when instead you
can control the scroll? Cassette .. .. .. 9.95 Disk 14.95

Form-It-Out™
A series of routines in Integer Basic and Applesoft containing detailed
explanation and examples of programming techniques necessary to
professionalize your screen output. Included are right and center justi-
fication, windowing, tabbing, cursor positioning among others.

Cassette (24K) 14.95  Disk (32K)

Track & Sector List™

This is the ultimate disk utility. Instead of a catalog, have you ever seen
those dreaded words “I/0 ERROR"? Is all lost? NO! Now your disk may
be saved. Also you can eliminate bad sectors, remove control characters
imbedded in file names, and more. This machine language program is
supplemented by extensive tutorial documentation worth its weight in
gold. Disk only (32K) 29.95

Compulaw™ Series

Hex and Decimal Learning Tree™

“Alitax Estimator™
This Applesoft program, prepared under the supervision of an attorney,
estimates disposable income after alimony and child support payments
and federal taxes. For use by laymen and attorneys. 1980 tables.
Cassette (24K) 9.95  Disk (32K) 14.95

‘Pensionner™
A companion to Alitax Estimator in Applesoft designed to calculate the
present value of a pension in states in which a pension is subject to
division in marital dissolution cases.
Cassette (24K)e . .0 .o 9.95  Disk (32K)

N.J. res. add 5% sales tax
Apple Il and Applesoft are registered
trademarks of Apple Computer, Inc.

legal advice

INCORPORATED

My ABC’s™

Anearly learning Integer Basic program using over one hundred and fifty
high resolution graphic letters and pictures in a drill-and-practice format
designed to develop identification of capital and small letters, and
associationof letters with pictures. Scoring capability allows monitoring.
Child tested and teacher recognized. Cassette (48K) 14.95 Disk 19.95

Now | Can Rhyme™
A companion to My ABC's in Integer Basic. The child selects those high
resolution pictures which rhyme. Score-keeping capability allows

monitoring. Incorporates progressive levels of difficulty.
Cassette (48K) 14.95 Disk (48K)

P.0. Box 774M
Morristown, NJ 07960
(201) 539-3770
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Figure 7: A discrete set-point-level detector. This method is cheaper than the method shown in figure 6 and can be used only when it is
necessary to detect a small number of temperature ranges. The eight comparators on the right-hand side of the figure are wired to
have their outputs go from logical 0 to logical 1 when a certain temperature (determined by the position of the 10 K potentiometer) is
exceeded. The status of the eight bits can be used to determine what range of temperature the interface is currently in. The voltage
reference integrated circuit REF-01 (IC1) may be obtained from Precision Monolithics, 1500 Space Park Dr, Santa Clara CA 95050.
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IDIRLIVA IS READY . . .

WITH SYSTEMS AND SOFTWARE!

Feel Free to Mix and Match

$1750.00

Twin Minl W/324

$1650.00

32K $-100 Mainframe

$110.00

Keyboard

7 $499.00

$1350 00

1 monamna
Double Density Storage

‘$775.00

T/V 912 Terminal Tl 810°

$1850 00 :
2 MOUHWIB
Quad Density Storage

$3450.00

t (Dealers Only)

AT&T Model 300
SO'twaFE' CBASIC . ... $115.00 WORDSTAR . ...... $495.00 DATABASE . . . . . . $150.00
. MBASIC . . . . $300.00 ACCTS. PAYABLE. . . . $699.00 INVENTORY . . . .. $440.00
CPMIEEG et st $115.00 FORTRAN . . $395.00 ACCTS. RECEIVABLE . $699.00 QSORIT: - - 25 =% ¢ - $ 95.00
CRN2:0 T $150.00 COBAL. . . .. $625.00 GENERAL LEDGER. . . $899.00 NAD o c v wsmms - $ 79.00
MPM MULTI-USER . $350.00 PASCAL . $265.00 SURERSORT =i. .. ... $225.00 LETTERRIGHT . .. $180.00

West:

DELTA PRODUCTS

1653 E. 28th Street
Long Beach, Calif. 90806
Tel: (213) 595-7505

Circle 31 on inquiry card.

East:

DELTA PRODUCTS

1254 South Cedar Road
New Lenox, llinois 60451
Tel: (815) 485 -9072

Telex: 182-126 DELTMAR SGHL
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Figure 8: National Semiconductor's ADC0808/0809 CMOS data acquisition system. The 8-bit converter uses successive approxima-
tions. The device interface is to most 8-bit microprocessors.

Text continued from page 50:
the added satisfaction that everything
is working correctly.

Back to Roger’s Visit

Roger studied the stove very
carefully. He was surprised at the
simplicity of the idea of supplemental
wood heat, but somewhat aghast at
the overall complexity of the entire
system. The concept of computer
control did not concern him in the
least but I sensed that my apparent
independence from OPEC fostered a
little competitive jealousy.

“What about wood? You still will
have to get wood for the stove,”
Roger commented, pointing out a
possible serious limitation.

“I'm surprised you didn’t notice
when you drove in. There are eight
cords of wood piled outside. I don't
expect to use them all this winter.
Wood, unlike oil, is one of those
things you can easily stockpile if you
have enough storage space.”

“Oh yeah, I did notice a few piles
beside the driveway.”

Roger was perplexed. He had ob-
viously begun to believe the petro-
leum company propaganda. The
thought of missing an oil delivery
meant total destruction of civilization
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as far as he was concerned. But he
just could not believe that the addi-
tion of a wood stove meant indepen-
dence. Suddenly he smiled as he
thought of a sobering reality that I
might have overlooked.

“You have to keep the circulator
pumps running when the stove is
going, right? And if the fire is real hot
you may in fact need the blowers on
as well?”

“Sure, why?”

Roger had found the Achilles’ heel
of my heating system. The Hydro-
stove as | had it configured needed
power to run all the pumps and
blowers. The actual heat might come
from a wood fire, but distribution of
the heat throughout the house
depended upon the local electric util-
ity. Roger quickly commented,
“What happens if the power goes
out?”

“Well, I suppose I should be con-
cerned, but I'll have four or five
minutes to react.”

Roger laughed. “React to what?
Living in a steam bath?”

“Perhaps 1 should show you.
Follow me.” I led Roger out of the
cellar into the garage. In one corner
was a large mechanical contraption,
part of which was a two-cylinder

engine. Pipes and wires came to it
from different directions, all converg-
ing at a central control box adjacent
to the motor. Without explaining the
intricate details involved with this
permanent installation (the heating
system was enough for Roger this
time) I said, “If the utility power goes
out, I throw the emergency transfer
switch and start my 5-kilowatt gener-
ator. It's large enough to run the
whole house and then some."”

Hesitating, then striking out with
one last effort, “You still need
gasoline and that doesn’t look like a
very big tank.”

“Sorry Roger, I thought of that
too. This particular unit runs on both
gasoline and propane. There's a
100-gallon propane tank outside the
garage just for the generator”

"I give up!”

It is just as well that he did. Event-
ually he would notice the trench
going across the driveway from the
house to the new garage. When he is
installing the wiring for it I hope he
doesn’t ask why I am running insu-
lated copper pipes underground
across to the garage.

NEXT MONTH: Investigate the new
Intel 8088 processor and build your
own five-chip computer.®

QUTPUTS



Suddenly S-100 microcomputer systems can easily handlé 100 million
bytes. Because Morrow Designs™ now offers the first 26 megabyte hard disk
memory for S-100 systems—the DISCUS M26™ Hard Disk System.

It has 26 megabytes of useable memory (29 megabytes
unformoned) And if's expandable fo 104 megabytes.

The DISCUS M26™ system is delivered complete—

a 26 megabyte hard disk drive, controller, cables and operating systemk—for
JUST $4995. Up to three additional drives can be added, $4495 apiece. «

The DISCUS M26™ system features the Shugart SA4008
Wmchester—type sealed media hard disk drlve in a handsome metal cob;n
wnh fan and power supply.

The single-board S—]OO confroller incorporates |n e]ll-
gence to supervise all data transfers, communicating with the CPUvia |
three 1/0 ports (command, status, and data). The controller has the Oblllﬁ fo
generate interrupts at the completion of each command to increase syste
throughput. There is a 512 byte sector buffer on-board. And each sector cant e
individually write-protected for data base security. g

J The operating system furnished with DISCUS M26TM
systems is the widely accepted CP/M* 2.0. \

See the biggest, most cost-efficient memory ever Ian =4
duced for S-100 systems, now at your local computer shop. If unavailable ;,
locally, write Morrow Designs™ 5221 Central Avenue, Richmond, CA 94804
Or call (415) 524-2101, weekdays 10-5 Pacific Time.

*CP/M is a frademark of Digital Research.

/MORROW DESIGNS ™

inker
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Solving Problems Involving
Variable Terrain
Part 1: A General Algorithm

Scott T Jones
271 NW 38th St
Boca Raton FL 33431

A General Definition of Terrain Problems

In business, in industry, and especially in conflict
simulation, problems are often confronted that involve
terrain, the surface of the planet Earth. These problems
can usually be expressed in terms of movement on a map.
This article defines terrain as any feature on the map that
affects movement. The term movement cost will be defin-
ed as the quantitative effect of the terrain on movement.

An example of a hiker traveling cross-country from
one town to another town will be used. The hiker may
travel one mile across level ground in 15 minutes, while
requiring 30 minutes to travel one mile when the ground
is sloping gradually upward. It can be said that the move-
ment cost for the terrain called level ground is one, while
the movement cost of the terrain called upward-sloping
ground is two. Here the movement cost is in terms of
time.

For another example, consider a construction company
building a road. The cost to build one mile of roadway
over solid ground might be $100,000, while the cost to
build one mile of road over marshy ground might be
$500,000. Thus, you can say that the movement cost is
one for solid terrain and five for marshy terrain. In this
case, the movement cost is expressed in terms of money.

In both examples, there is an existing problem of mov-
ing from one point to another across a terrain map while
incurring the minimum movement cost. Now examine
another variation of this problem.
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Consider a cable television company that is investi-
gating the extension of underground coaxial cables out to
a new area. It is known that these new cables will provide
a fixed return on investment due to the increased number
of customers. Therefore, only a fixed amount of money
can be spent to place these cables. Using a map of the ter-
rain and the known costs of placement over the various
types of terrain to be encountered, the company can
decide whether the extension is feasible.

The purpose of this article is to describe a general solu-
tion to these and other related problems.

Representing Generalized Terrain Problems

The first step in solving a terrain problem is to
superimpose a grid on the map that is to be used. This
will allow you to refer to each location on the map via its
coordinates and identify a particular type of terrain with
each location.

For simplicity, a standard rectangular grid and coor-
dinate system will be utilized. The map is now a matrix of
squares that can be referred to by their row and column
in the matrix. The size of the squares should be chosen so
that each square effectively has only one type of terrain
in it.

The second step is to determine the movement cost for
each type of terrain. This requires that a study be made to
determine the type of cost involved in the problem. This
cost must then be scaled so the movement-cost figure for

Text continued on page 62



The Percom SBG/9.  Only $199.95.

6809 PROCESSING POWER!

Fully compatible with the SS-50 bus™—
requiring no modificatton of the’ mother
board, memory gr 170" stbts-~—.the
SBC/9™ is also & contplete, single-
board control comptter with its own
ROM operating|” systeqm; - BAM,
peripheral ports and a full-range baud

clock generator

' Make the SBC/9" the heart of your computer and put to work

the most outstandmg microprocessor avarlla;ble,

the Mighty 6809

Featuring more addressing modes
than any other eight-bit processor,
position-independent coding, special

16-bit instructions, efficient argu-

ment-passing calls, autoincrement/
autodecrement and more, it's no won-
der the 6809 has been called the “pro-
grammers dream machine.”
Moreover, with the 6809 you get a
microprocessor whose programs typ-
ically use only one-half to two-thirds as
much RAM space as required for 6800
systems, and run faster besides.
And to complement the extraordi-
nary 6809, the Percom design team
has developed PSYMON™ an extraor-
dinary 6809 operating system for the
SBC/9™
PSYMON™ — Percom SYstem MONitor
Although PSYMON™includes a full
complement of operating system
commands and 15 externally callable

™ trademark of Percom Data Company, Inc._r ;

PERGOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY GARLAND. TEXAS 75042
(214) 272-3421

Percom penpherals for personal compulmg

Circle 33 on Inquiry card

 apart is its easy hardware adaptability
: ,and command extensibility.
- driver routines that reference atable of
- Block (DCB). Using this technique,
- the operating system.
~ repertoire may be readily enhanced or
~ceives system control, it initializes its
~ then 'looks ahead’ for an optional sec-
- ond ROM which you install in a socke
~ provided on the SBC/9™ card. This
~ may alter PSYMON™ pointers and

- PSYMON™ command set. If a second

the 6809

« Provision for multl-address B-blt bldlrec-

onal parallel I/0 data lines for interfac-

ing to devices such as an encoded

keyboard.

- A serial interface Reader Control output
_ foracassette, tape punch/reader or simi-
lar devnce .

utilities, what really sets PSYMON“'

‘For hardware interfacing, you =
merely use simple, specific device

parameters called a Device Control
terfacing routines are mdependen

The basic PSYMON® command : xtended address line capabmty = ace

ommodating up to 16 megabytes of
memory — that does not disable the on-
. board baud rate clock or require addi-
- tfional hardware\{l 1/O slots.

. On-board devices which are fully de-

modified. When PSYMON™ first re-

RAM area, configures its console and

ROM contains your own routines that

either subtly or radically modify the

|The SBC/9™, COmplete with PSYMON™in
ROM is not installed, control returns : ROM 1K,ofR AM and aycomprehens:ve

nmmedlately to PSYMON T

To place an order or request addltlonal literature
call toll-free 1-800-527-1592. For technical infor-
mation call (214) 272-3421. Orders may be paid by
check, money order, COD or charged to a VISA ar
Master Charge account. Texas residents must add
500 sales tax. Circle 25 on inquiry card.
PRICES AND SPECIFICATIDNS SUBJECT T0 CHANGE WITHOUT NDTICE
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Welcome to Percom’s Wide World

$8-50 Bus LFD-400 and LFD-800™ Systems

Each LFD mini-disk storage system
includes:
e drives with integral power
supplies in an enamel-finished
enclosure
e a controller/interface with ROM
operating system plus extra ROM
capacity
® an interconnecting cable
® a comprehensive 80-page users
manual

Circle 34 on inquiry card.

The LED-400™ and -400EX™ systems
and the LFD-800™ and -800EX™ systems
are available in 1-, 2- and 3-drive
configurations. The -400, -400EX drives
store 102K bytes of formatted data on
40-track disks, and data may be stored on
either surface of a disk. The -800, -800EX
drives store 200K bytes of formatted data
on 77-track disks.

The LFD-1000™ systems (not pictured)
have dual-drive units which store 800K
bytes on-line. The LFD-1000™ controller
accommodates two drive systems so that
a user may have as much as 1.6M bytes

Percom LFD mini-disk drive
systems are supplied complete
and ready to plug in the moment
they arrive. You don’t even have
to buy extra memory. Moreover,
software support ranges from
assembly language program
development aids to high-speed
disk operating systems and
business application programs.

Mini-disk storage system prices: onine:
1-DRIVE 2-DRIVE 3-DRIVE
MODEL SYSTEM SYSTEM SYSTEM
For the SS-50 Bus:
LFD-400® $ 599.95 $ 999.95 $1399.95
LFD-800™ 895.95 1549.95 2195.95
For the EXORciser* Bus:
LFD-400EX® $ 649.95 $1049.95 $1449.95 A
LFD-800EX™ 945.95 1599.95 2245.95
LFD-1000%® (dual) $2495.00 (quad) $4950.00 — EXORclser" Bus LFD-400EX:® -800EX™ Systems

Data Terminal & Two-Cassette
Interface — the CIS-30+

TAPE
ON

'A

AUTO

TERMINAL
LINE

RATE
300

W oo° Q L4

1200 LOCAL

: PERGOM

cis-30+

Circle 36 on inquiry card.

o |nterface to data terminal and two cassette recorders
with a unit only 1/10 the size of SWTP's AC-30.

o Select 30, 60 or 120 bytes per second cassette
interfacing; 300, 600 or 1200 baud data ferminal
interfacing.

o (ptional mod kits make CIS-30+ work with any
microcomputer. (For MITS 680b, ask for Tech Memo
TM-CIS-30+-09.)

e KC Slandard/Bi-Phase-M (double frequency) cassette
data encoding. Dependable self-clocking operation.

o Qrdinary functions may be accomplished with 6800

Circle 35 on inquiry card.
Upgrade to 6809 Computing Power. Only $69.95
Although designed with the SWTP 6800 owner in DIP header, and re-inserting the original

mind, this upgrade adapter may also be used with
most other 6800 and 6802 MPUs. The adapter is
supplied assembled and tested, and includes the
6809 IC, a crystal, other essential components and
user instructions. Restore your original system by
merely unplugging the adapter and a wire-jumpered

components. Also available for your upgraded
system is PSYMON®™ (Percom SYstem MONitor),
the operating system for the Percom 6809

smg!e -hoard computer. PSYMON® on 2716 ROM
costs only $69.95. On diskette (source and object
files), only $29.95.

Mikbug* monitor

Prices: Kit, $79.95; Assembled, $99.95. Prices include
a comprehensive instruction manual. Also available: Test
Cassette, Remote Control Kit (for program contral of
recorders), IC Socket Kit, MITS 680b mod documentation
and Universal Adapler Kit (converts CIS-30+ for use with
any computer).




of 6800 Microcomputing.

This programmable VIDEO DISPLAY CONTROLLER

6800/6809 SOFTWARE
System Software
6800 Symbolic Assembler — Specify assembly options
at time of assembly with this symbolic assembler. Source
listing on diskette $29.95
Super BASIC —a 12K extended random access disk BASIC
for the 6800 and 6809. Supports 44 commands and 31 func-
tions. Interprets programs written in both SWTP 8K BASIC
(versions 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digit
BCD arithmetic, Print Using and Linput commands, and much
MIOTE-EREICEY 5 s s St it 8 55,0 6 B $49.95
TOUCHUP™ — Modifies TSC's Text Editor and Text Pro-
cessor for Percom mini-disk drive operation. Supplied on
diskette complete with source listing ............ $17.95
Operating Systems
INDEX™ — This easy-to-use disk-operating and file man-
agement system for 6800 microcomputers is fast. /0 devices
are serviced by interrupt request. INDEX™ accesses peripherals
the same as disk files — new devices maP/ be added without
changing the operating system. Other features: unlimited
number of DOS commands may be added- over 60 system
entry points  display only those files at or above user-specified
file activity level « versions available for SWTP MF-68, Smoke’s
BFD-68 and Motorola's EXORciser*. Price . ... . ... $99.95
MINIDOS-PLUSX® — An extension of the original
MINIDOS™ for LFD-400™ mini-disk systems, MINIDOS-
PLUSX™ manipulates files by six-character names. Supports
up to 31 files. Resident commands include Initialize, Save,
Allocate, Load, Files (directory list), Rename and Delete.
Supplied on 2708 ROM with a minidiskette that includes
transient utilities such as Copy, Backup, Create, Pack and Print
DIreCtOny. PICE oo v o oo vorvonimisimins s b 0a siis $34.95.
PSYMON™ — Percom SYstem MONitor for the Percom
single-board/ SS-50-bus-compatible 6809 computer accom-
modates user's application programs with any mix of peripher-
als without modifying programs. PSYMON™ also features
character echoing to devices other than the communicating
device, sophisticated register and memory cdump routines and
more. Price (on 2716 ROM) . ................. $69.95.
WINDEX™ — Described in detail elsewhere on this page.

Business Programs

General Ledger — For 6800/6809 computers using Per-
com LFD mini-disk storage systems. Requires little or no
knowledge of bookkeeping because the operator is prompted
with non-technical questions during data entry. General Ledger
updates account balances immediately — in real time, and will
print financial statements immediately after journal entries. User
selects and assigns own account numbers; tailors financial
statements to firm's particular needs. Provides audit trail. Runs
under Percom Super BASIC. Requires 24K bytes of RAM.
Supplied on minidiskette with a comprehensive users manual.
Price $199.95.

FINDER™ — This general purpose data base manager is
written in Percom Super BASIC. Works wth 6800/ 6809 com-
puters using Percom LFD-400™ mini-disk drive storage sys-
tems. FINDER™ allows user to define and access records using
his own terminology — customize file structures to specific
needs. Basic commands are New, Change, Delete, Find and
Pack. Add up to three user-defined commands. FINDER plus
Super BASIC require 24K bytes of RAM. Supplied on minidisk-
ette with a users manual. Price $99.95
Mailing List Processor — Powerful search, sort, create
and update capability plus ability to store 700 addresses per
minidiskette make this list processor efficient and easy to use.
Runs under Percom Super BASIC. Requires 24K bytes of RAM.
Supplied on minidiskette with a users manual. Price $99.95.

From the Software Works
Development and debugging programs for 6800 pCs on disk-

ette:

Disassembler/ Source Generator .. ............. $30.95
-Reloc'tng Disas'mblr/Segmented Text Gen .. ... ... $40.95
Disassembler/Trace ... ............coouvun... $25.95

Support Relocator Program . .. ................ $25.95
Relocating Assembler/ Linking Loader
SmithBUG** (2716 EPROM)

Circle 37 on inquiry card.

Y2-Price Special on Hemenway Software!

CP/68% disk operating system ............... $ 49.97
STRUBAL+: compiler .. ........ooovvvivnnn $124.97
EDITE8 text editor . ....................... $ 19.97
MACRO-Relocating Assembler ............... $ 39.97
Linkage Editor (LNKEDT68) ................. § 2497
Cross Reference utility ..................... $ 1497

“trademark of Percom Data Company, inc.

* trademark of Motorola Corporation

iTrademark of Hemenway Associates Company
**SmithBUG is a trademark of the Software Works Company

processes display changes in-
stantly in real-time. The Electric
Window™ resides completely in
main memory so control is ac-
complished by direct MPU access
to the character-store memory and
display control registers. Peer at
the screen and you look right into
video display memory space while
you input and manipulate text —
an indispensable feature for effi-
cient screen editing and word
processing. The Electric Win-
dow™ |t's worth looking into. Fea-
tures include:

e Programmable CRT controller chip that
provides extraordinary versatility in
software control of horizontal and verti-
cal formatting, cursor positioning, scrol-
ling and Start/Reset functions.

e Astandard ASCII 128-unit ROM charac-
ter generator which generates easy-to-
read 7 x 12 dot-matrix characters with
lower case descenders. Plus . . .

e Provision for an optional ROM that may
be programmed for special symbols or
characters.

o Resides entirely in 2K on-board RAM
mapped into main memory.

The Electric Window." @ 4
Worth Looking Into. $249. 93“

Circle 38 on inquiry card.

An optional software driver program called WIN-
DEX™ that complements the fast, hardware-
implemented functional capability of the controller.
WINDEX™ will auto-link to PSYMON™, the
monitor for the Percom SBC/9™ single board
computer. The ROM version of WINDEX™ costs
$39.95. The minidiskette version (with source and
object files) sells for $29.95.

Up to 24 80-character lines — programmable.
Program control of display highlighting.
Program interlaced or non-interlaced scan.

Use either standard video monitor or modified tv.

Now Available! the SBC/9  MPU/Control Computer

(Single-Board-Computer/6809) — stands alone as a control computer, but also
compatible with the SS-50 bus for use as an MPU card. Includes PSYMON® (Percom
SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM. Also includes 1K
of RAM. Features: Super Port — provision for multi-address, 8-bit bidirectional data
lines ¢ an intelligent data bus for multi-level data bus decoding » an on-board 110-baud
to 19.2 kbaud clock generator = extended address capability — to 16 megabytes —
without disabling baud clock or adding hardware. And much more. Supplied with
PSYMON® and comprehensive users manual. Price
See full page ad elsewhere in this magazine for all of the SBC/9” features.

..................... $199

Circle 39 on inquiry card.

Full Feature Prototyping PC Boards

All of the features needed for rapid,
straightforward circuit prototyping. Use
14-, 16-, 24- and 40-pin DIP sockets

» §S-50 bus card accommodates 34- and
50-pin ribbon connectors on top edge,
10-pin Molex connector on side edge« |/0
card accommodates 34-pin ribbon
connector and 12-pin Molex on top edge

1

1/0 Bus Card: $14.95

« |/0 card is 1-Y% inches higher than
SWTP |/0 card « interdigitated power
conductors s contacts for power regulators
and distributed capacitance bypassing

« Use wire wrap, wiring pencil or solder
wiring « tin-lead plating over 2-0z copper
conductors wets quickly, solders easily

» FR4-G10 epoxy-glass substrate.

$S-50 Bus Card: $24.95

Circle 40 on inquiry card.

must add 5% sales tax.

To place an order or request additional literature call toll-
free 1-800-527-1592. For technical information call (214)
272-3421. Orders may be paid by check, money order, COD or
charged to a VISA or Master Charge account. Texas residents

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

PERGOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY GARLAND, TEXAS 75042
(214) 272-3421




Text continued from page 58:
each type of terrain is an integer multiple of the cost unit.

The movement cost for any one square on the terrain
map is considered to be the cost to enter the terrain area
represented by that square. If you are currently in square
X, and wish to move to square Y, then consider the cost
of moving into square Y as the movement cost for square
Y. The movement cost of square X, the current square,
has no effect on the calculation; the movement cost is
affected only by the nature of the terrain you are about to
enter.

The result of determining movement costs is a cost
matrix, C, where C(I,]) is the movement cost of the ter-
rain in the square in the I-th row and J-th column of the
map. For all terrain which is effectively impossible to
enter, or for which entrance is prohibited, C(I,]) =0 is
assigned.

The third step is to generate terrain masks. First deter-
mine max, which is the maximum value found among all
the movement costs in C. Then for all values k such that
1=<k=C,.. you define the terrain mask Tk where Tk (I,])
is 1 if C(I,])=k, and Tk(I,])=0 otherwise.

Now you should define a scatter function for the prob-
lem. The function will produce scatter mappings for use
with the terrain masks generated above. The input to this

WWWWWWWW blank = Clear
WWR R WW
W RR W R = Rough
W RIS S
W T 717 W i = Jungle
w ] WWwW
W WWWW W =  Water
WWWWWWWW

Figure 1: Map of a small island with clear, rough, and jungle ter-
rain. The map is represented on a rectangular grid.

00000000
00221100
01221110 &
081528 .3 8110
071833110
0 1371 L1080
01110000
00000000

Figure 2: A movement cost matrix for the island map of figure 1.
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function is a boolean array of starting positions (1, if yes;
0, if no). The output is another boolean array of ending
positions of moves of distance one from the starting posi-
tions. Since distance is a factor, you must define a metric,
or distance function, for this problem.

Example of the Procedure

In figure 1, there is a map of a small island with terrain
of three types: clear, rough, and jungle. The map has
been placed on an 8 by 8 rectangular grid, and each grid
square is clearly identified as being a single type of ter-
rain.

Let us return to our hiker traveling cross-country on
foot. Suppose that he requires 10 minutes to travel
through one square of clear terrain, 20 minutes for rough
terrain, and 30 minutes for jungle terrain. The terrain
type “water” is effectively impassable in this problem.
Thus, the movement cost is in terms of 10-minute periods
of time, and you can construct the cost matrix C as
shown in figure 2. Since 3 is the maximum movement
cost value found in C, you will have three terrain masks:
T1, T2, T3 as shown in figure 3.

Using a rectangular grid, there is a choice between two
obvious distance functions with strictly integer values.
The first distance function is the “city” metric, which
defines the distance between points (a,b) and (c,d) as
la—c| + |b—d| where |x| is the absolute value of x.
This function derives its name from the fact that in the
rectangular system of streets found in a city, no move-
ment is allowed diagonally through blocks. All distances
are in terms of the net distance north or south added to
the net distance east or west.

The second distance function is the “square” metric,
which defines the distance between points (a,b) and (c,d)
as the maximum of |a—c| and |b—d|. Its name is de-
rived from the fact that the shape of the area containing
all squares that are N or less units distant is a square, for
any integer N.

Scatter Functions

Now it is necessary to define scatter functions CSC and
SSC for the “city” and “square” distance functions,
respectively. Let A be a matrix the same as C; that is, an
8 by 8 matrix. Let A (I,])=0 for all I and ], except for the
one location on the map that is to be used as the starting
position. A(I,]) will be 1 for the starting location. Matrix
A is the input to the scatter function. B will be designated
as the output matrix. The notation X(A) to represent the
results of applying the function X to the matrix A will
also be used. For the city distance function, the function
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Figure 3: The three terrain masks that will be superimposed on the movement cost matrix of figure 2.
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Oregon Software Introduces

The Pascal

Software Tool

OMSI PASCAL V1.2°

We at Oregon Software are pleased to announce that V1.2, our improved version of
Pascal-1, is now available. The value of Pascal in computer software design is becoming
widely recognized, and our V1.2 version contains significant enhancements in ease of

operation and reliability.

A comprehensive tool:
DESIGN — — — In a single, carefully-designed package, Pascal V1.2 is
the tool you need for each stage of software development.
CODE & V1.2 Pascal complle‘r: : ‘ :
— — —1 Pascal V1.2 has a fast, highly reliable compiler to give
COMPILE :
you executable code quickly.
A
V1.2 symbolic debugger:
TEST — — — The symbolic debugger traces source statements and
variables and includes breakpoints and other interactive
\ A features.
V1.2 profiler:
)\ MEASURE — — —{ The profiler lists statement execution frequencies so you
can streamline your code for speed.
e e
OPERATE & | _ | Transports to many operating systems:
i MAINTAIN Pascal V1.2 source transports to any RSTS/E, RT-11,
RSX-11, or IAS operating system. Object executes on
\ ) any PDP-11, LSI to VAX, with more target machines
to follow.

Oregon Software guarantees the performance of Pascal V1.2. We also include in the

purchase price our technical support during the first year of operation.

Write or call for more details about Pascal V1.2. Ask to see our user manuals, example

programs, and benchmarks.

PDP, RSTS/E, RSX, VAX, and IAS are trademarks of Digital Equipment Corporation.

=4 - Wl

2340 S.W. Canyon Road ° Portland, Oregon 97201 ¢ (503) 226-7760 *« TWX: 910-464-4779

DISTRIBUTORS

Australia: Sydney; Canada: Vancouver; England: Stafford; Japan: Tokyo;
Network Computer Services Valley Software Hourds Computing Ltd. Rikei Corporation
390-3677 (604) 524-9741 0785-44221 03-345-1411
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00000 00000 00100 00000 11111
00000 00100 01110 (0158 L R ) R 1
00100 @1l 1 O 15 L R (O} IR R B (C) 11 L S (O
00000 00100 01110 @11l1l0 11111
00000 OOOOO 00100 00000 11111
a. A CSC(A) c.CSC(CSC(A)) d. SSC(A) e.SSC(SSC(A))

Figure 4: Figure 4a is an example of a starting matrix, A. Figure 4b represents the matrix after the CSC (city) scatter function has been
applied. The CSC function is then applied a second time to obtain the matrix in figure 4c. Figures 4d and 4e represent the results ob-
tained after applying the SSC (square) scatter function to the matrix in figure 4a once and twice.

CSC will assign to each element of B the value:
B(I,]) = CSC(A(L])) = A(,]) OR A(,]J+1)

OR A(L,]—1)

OR A(I+1,]) OR A(I—1,])

where OR represents the logical OR operation. For the

square distance function, the function SSC will assign to

each element of B the value:

B(I,]) = SSC(A(L])) = A(,]) OR A(I,]+1)
OR A(I+1,))

In both cases, all matrix elements A(I,]) that lie outside
the matrix A are to be tonsidered zero, such as A(0,0).
Figure 4a gives an example of a 5 by 5 starting matrix,
A. Figure 4b represents the result of applying the CSC
function to that matrix. In figure 4c, the result of apply-
ing CSC to the matrix in figure 4b can be seen. Figures 4d
and 4e represent the matrices obtained after one and two
applications of SSC to the matrix in figure 4a.

OR A(l,]—-1)
OR A(I-1,])

OR A(I+1,]+1) OR A(I+1,]—1)
OR A(I—1,J+1) OR A(I-1,]—1)

We've hatched a nestful
of new tiny-c products.

Now you can really expand your horizons with the tiny-c
structured programming language. The finy-c owner’s manual
(including 8080 and PDP-11 source code and tiny-c in C) is
still just $40. And we've added these new formats to really
egg you on: TRS-80 Level Il SYSTEM Format Cassette; CP/M
Diskettes with 8080 Source; PDP-11 Diskette; North Star 5
Diskette; KIM and SYM cassettes. And there’s more, all avail-
able for $50 or less. Order your tiny-c owner’s manual today
and get the whole story. Call or write: tiny ¢ associates,

P.0. Box 269, Holmdel, N.J. 07733. -
(201) 671-2296.

You'll quickly discover tiny-c is all

; fin
it's cracked up to be.

New Jersey residents include 5% sales tax. Visa
and MasterCharge accepted. Include charge
plate number with order.
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Solving General Terrain Problems

You now have everything needed to solve terrain prob-
lems: a map with a grid and coordinate system, a move-
ment cost matrix, a set of terrain masks, a matrix of start-
ing positions, and a distance function with associated
scatter function.

These solutions will probe all possible paths, incremen-
ting by one unit at a time until your resources are ex-
hausted or your goal is reached. If you reach the goal
before you run out of resources, the proposed journey is
feasible; if you can reach the goal only after running out
of resources, the proposal is not feasible. Furthermore,
once a proposed journey is proven to be feasible, you can
then retrace the path from the goal back to the starting
position to determine an optimal solution to the prob-
lem.

Now reconsider the problem of the man walking on the
island of figure 1. The city metric and the scatter function
CSC will be used. Let the walker's starting point be the
square (3,5) on the map in figure 1; that is the clear ter-
rain in the third row and the fifth column. During the
first 10 minutes the hiker will expend one unit of cost and
can, therefore, move one square north to (2,5) or one
square east to (3,6). The hiker cannot move south or west
to (4,5) or (3,4) since he has not yet expended enough cost
units. Figures 5 and 6a show his starting location matrix
and his matrix of possible new locations after 10 minutes,
since each of these positions requires only one more unit
of movement cost. After another 10 minutes, the hiker
can reach the clear terrain squares at (2,6) and (3,7) by
moving from the squares reached after first 10 minutes.
The hiker could also have reached the rough terrain
square (3,4). This would be possible by moving west for
20 minutes from the starting position at square (3,5). All



MicroDaSys Software™ -
CP/M™ Compatible

The Pencil Sharpener™ - Now with subscripts and superscripts! The
form letter merge utility for the Electric Pencil 1I™. $195. Order Code: Ps1.

Osborne Accounting Packages. Complete CBASIC Il source disk-
ettes of the best accounting software at the lowest price. Accounts
Payable, Receivable, Payroll and General Ledger. $99 each. order Codes:

APO,ARO,PCO,GLO.

6800 and 6809 Cross Assemblers for 8080 and Z80 CP/M
Systems. Full Mnemonic assemblers with complete options specification
and output formatting. $89 each. Order Codes: ASM68, ASM69.

For all software specify format: 8'*, 5 North Star, 5" Micropolis.

An International Company Called Micro-
DaSys has designed a dynamite solution for the
small businessman seeking a computer. We call it the
. “millie”TM, It's a system that combines the absolute
best business software available with fast, dependable
hardware.

The “millie” is the smartest buy a small

business can make. It comes with the most
powerful accounting, word processing and applica-
tions software available. And to take advantage of
that power, the “millie” uses the S-100 bus, eight inch
disk drives and the universal CP/M¥ operating system.
It can be programmed in BASIC, FORTRAN, Pascal
and dozens of other languages. Best of all, “millie”
prices start at under $3000. The one illustrated in-
cludes a reproduction-quality printer and full accoun-
ting and word processing software for just $6995.
“Millie” has been in use for over a year in the US,
Europe, South America and Australia. It is a proven
design, regularly updated as the state-of-the-art ad-
vances.

But an international company can’t knock

on doors. Without branch offices in every city of
the US (and the world) we have the same problem as
dozens of other computer manufacturers. We simply
can't contact all of the small businessmen who could
benefit from our “millie”. That’s where you come in.

We seek your help. Sell our “millie” as a com-
plete, integrated system to your neighborhood busi-
nesses, universities, writers and other professionals. If

For distribution in the Netherlands contact:
Computer Programming Interantional BV
Burg Penstraat 3, Postbus 288, 3740AG Baarn, Holland

$ CP/M is a registered trademark of Digital Research Corp.
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you're reading this magazine you probably have all
the expertise required to demonstrate and sell

“millies”. All that's really required is the motivation to
seek out prospective customers and the ability to pre-
sent “millie’s” features to them in a way most under-
standable to them. Put us in your customer’s place.

-We offer you a piece of the exciting computer

market, the chance to work with the most sophisti-
cated software and hardware available, and best of
all, a handsome commission and no minimum pur-
chase requirements (not even one!)

It's easy to sell “millies"”. You will be supported
by an international advertising campaign, a depen-
dable system made by a well known manufacturer,
and the best documentation available. All you need is
the enterprise to seek out new customers and provide
them with the support they need (perhaps earning your
own consulting fees) during and after installation. We
will even supply you with potential sales leads in your
area — Reader Service Questionaires, Direct Mail In-
quiries, and Telephone Responses. These are peole
who want you to sell them a “millie”! All you need to
do is act!

You've got nothing to lose! There are abso-
lutely no strings, no minimum purchases, no special
degrees or instruction required, no retail store neces-
sary. All that is required is the sincere desire to earn
money selling our computers. Join the fascinating field
of computer sales now. The market is ready if you are!
Write or call today for your introductory sales
package and complete info.

MicroDaSys S-100

Products

8P2SM 1/O Card. Eight 8-bit parallel 1/0
ports with handshaking, one serial RS-232 I/O
port, one modem |/O port. Kit $149,
Assembled $199, Order Codes 8P25MK, 8P2SMA.

MD690a S-100 6800 CPU card. 10K

- PROM space, 1K RAM, 2400 baud cassette in-

terface, 2 Parallel I/O Ports. Kit $198, Assembl-
ed $258. Order Codes: MD690aK, MD6S0aA

New!

ColorMaster™ 80 x 25 Full Color
Memory-mapped Video Board. Kit $399,
Assembled $499. Order Codes: CMK, CMA.

4P4S 1/0 Card. Four 8 bit parallel /0 ports
with handshaking, four serial RS-232 or TTL

/0 ports. Kit $199, Assembled $249. Order
Codes: 4P4SK, 4P4SA.

Super Z™ - The amazing system on a board.
| Z80 Processor, two parallel 1/O ports, serial
.~ RS-232 /O port, counter/timer, 2708/2716
~ EPROM, and 48K Dynamic Ram -All on one

card! Assembled only $950. Order Code; Sz.
Manuals for hardware and software are $15,
creditable towards purchase.

1K RAM ® RS-232 level shifters
10K PROM space e 20 I/O lines
Parellel keyboard input
Memory-mapped video firmware
Fully S-100 compatible

(including 8080 type 1/0)

* MONBUG Il monitor included
2400 baud cassette interface
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other moves are impossible due to either a lack of suffi-
cient travel time, in the case of the jungle square (4,5), or
the presence of impassable terrain, such as the water to
the north. Figure 6b shows the possible new locations for
the hiker after 20 minutes (two units of movement cost
expended).

After 30 minutes, the hiker has finally expended
enough units of movement cost to go south from his
starting position to the jungle terrain square (4,5). He can
now also reach the rough terrain square (2,4) by traveling
west for 20 minutes from the clear terrain square (2,5).
Figure 6c shows the hiker’s possible locations after 30
minutes.

From the above example, it should be clear that move-
‘ment into terrain with a movement cost of k depends on
the position of the object k movement cost units before.
Refer to each iteration of the example above as a move.
Also, designate the matrix of possible locations after k
moves Mk or the k-th scatter mapping.

This relation can be expressed as follows: the new ter-
rain squares of movement cost k that you can reach on

00000000
00000000
0FORORORL 05046 MO
00000000O0
00000000
00000000O0
00000000O0
00000000

Figure 5: The starting matrix for the island problem with the
traveler standing in the clearing at location 3,5.

00000000 000
00001000 000
00001100 000
00000000 000
00000000 000
00000000 000
00000000 000
00000000 000

a. M1 b.

@ eNeRellaN _Nol(a)

move n is represented by the matrix A where A([,]) is
equal to Tk (I,]) AND B(I,]) where B=XSC (Mn—k).
(XSC is the scatter function. AND represents the logical
AND operation.) From this you obtain the relation:

Mn=Mn—1 OR (T1 AND XSC Mn—1))
OR (T2 AND XSC (Mn—2))

OR (Tk AND XSC(Mn—k))

where k is the minimum of C,... and 7. In both of these
relations, function XSC could be replaced by CSC, SSC,
or any other scatter function to allow the use of any other
metric or even another grid system, such as the hexagonal
grid. The hexagonal grid will be discussed in part 2 with
reference to conflict simulations. Figure 7 shows the scat-
ter mappings M1, M2 and M3 using the square scatter
function, SSC. It is left to the reader to verify that this
relation holds for both scatter functions.

Using scatter maps, you can prove or disprove the
feasibility of these proposals by determining whether this
goal is a possible new location in the scatter mappings.

Determining an Optimal Path

Suppose that after n moves, the scatter map Mn finally
contains the goal. Therefore, you know that there exists a
path from your starting location to the goal which re-
quires a movement cost of n, and you know that no less
expensive path exists. To find this path it is necessary to
first define the matrices Sk that are the sums of all the

0000 00000000
1E15080 00011100
ISR 00011110
0000 00001010
0000 00000O0O0O
0000 00000000
0000 00000000
0000 00000000
M2 C. M3

Figure 6: After 10 minutes, the traveler may be in any of three positions (figure 6a). Each of these positions represents a 10 minute or
less expenditure of time. After another 10 minutes, the traveler may be in any of the squares indicated by figure 6b. Figure 6¢

represents squares where the traveler may be after 30 minutes.

O 0B OO

0000 00000000
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1.1 10 ORONONT 1l 0
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0000 00000110
0000 0000000O0
0000 00000000O0
0000 00000000
b. M2 C. M3

Figure 7: The first, second, and third scatter-function mappings using the square scatter function (SSC) as defined by equations in
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text.
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OF THE FUTURE
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| &
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VIDEO
] CONTROLLER
™ Memory mapped 80 x 24
THE C.ONDUCTOR with dual character sets
A versafile dual density (programmable!) user rom
ey disccaniale: space and HARDWARE
Backed up with dual den- SCROLLING. Firmware
available NOW!! $'349 e
$325 assembled GEISTIDIE
DISK SYSTEMS
All the hardware you need
for a COMPLETE floppy disk
system. PLUS—FREE
Osborne Accounting
software. Just add CP/M
and a computer
Single disk—$1149
Dual $1849
All DATASPEED products are fully p
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Heunstics
SpeechLink™

Talk To Your Computer . ..
e \oice data entry to the Apple®
computer

e \oice control of your Apple®
system

e User variable vocabulary
(64 words and up)

e Applesoft & Integer Basic
compatible with or without
disk operating system

Useful For . ..
e Collecting inventory data

® Running the Apple® as a terminal

e Controlling production test
equipment (say “test 2”')

e Menu selection of programs
(say “stocks”)

e Entering stock market data

e Educational programs for the kids
(say “square”)

See your computer dealer.
Model 2000 suggested retail price
$259, model 20A $189.

Heunristics

1285 HAMMERWOOD AVENUE
SUNNYVALE, CALIFORNIA 94086
408/734-8532

Apple® is aregistered trademark of Apple Computer Corporation
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Figure 8: The third scatter sum using the city scatter function
(CSC) for the island example. All moves which are made must
conform to the city metric (distance function).

scatter maps MO through Mk. Sk will be referred to as the
k-th scatter sum. Note that SO=MO0. Figure 8 shows the
third scatter sum for the function CSC.

The algorithm for finding an optimal path is as
follows: beginning at your goal, follow a path of strictly
increasing elements of Sn until you reach your starting
position, choosing the most rapidly increasing path if
more than one exists. Since all the possible locations in
Mk are in Mk +1, for all k, the more quickly a location is
reached from the starting point, the higher its value will
be in each scatter sum.

For example, if the clear terrain square (4,7) was your
goal, you would use the third scatter sum, S3, which is in
figure 8. Following the movement restrictions imposed by
the city function, you will consider only those locations
given by the scatter of the current location to determine
the next location on your path. Thus, you will choose
your next location from the squares (4,8), (4,6), (5,7) and
(3,7).

Square (3,7) will be chosen, since it has the maximum
value in S3. In the same manner, squares (3,6) and (3,5)
will be chosen so that your optimal path from starting
point to goal is (3,5) to (3,6) to (3,7) to (4,7). In the same
manner, you can find that the optimal path from (3,5) to
(2,4) is by way of (2,5).

When you try to find the optimal path and there are, at
some point between the goal and start, two or more
possible locations from which to choose, you can ran-
domly choose any one of them with equal success. This
algorithm, therefore, will find an optimal path, but not
necessarily the only such path.

In Part 1 I have discussed some general terrain pro-
blems and demonstrated a few solutions using a rect-
angular grid. This method is very easy to implement with
two-dimensional boolean arrays and lends itself well to
most of the problems that will be encountered. One
notable exception, however, is the conflict simulation or
“war game.” These games are usually played on terrain
maps of a battlefield, upon which a grid of hexagons is
superimposed.

This hexagonal grid (or hex grid) resembles a honey-
comb. It eliminates the need for two different metrics,
since there are no diagonals, but it requires the definition
of a new system of coordinates.

In Part 2 I shall define this coordinate system, a
distance function, and a scatter function. I shall also
discuss the representation of specific terrain-related game
features such as directional terrain (roads and bridges)
and “no-exit” terrain (zones-of-control).®



BYTE News . . . .

VOICE-CONTROLLED CONSUMER PRODUCTS: At a recent electronics show in Japan, several
Japanese manufacturers demonstrated voice-response and voice-activation of many consumer pro-
ducts. Sanyo, Toshiba, Sharp, Sony, Hitachi, and Matsushita demonstrated a wide variety of con-
sumer products that respond to oral commands. Using microprocessor-controlled speech analyzers
and synthesizers, the processors controlled television channel selection, volume and color control,
and operated video games and clocks. Some units talked back to confirm user commands.

It is expected that many of these products will be commercially available in a year or two. Present
technology allows registration of up to three persons in the voice-recognition circuit. Manufacturers
agree that the voice recognition is not 100% perfect, but that it will be in time.

SOME HOME COMPUTERS FAIL FCC RFI SPECS: The Federal Communications Commission
(FCC) has released the results of their tests of personal computer systems for radio-frequency inter-
ference (RFI). RFI has become an increasing problem to television and FM radio reception, similar
to the citizen'’s band radio interference problem several years ago. The FCC has proposed as a stan-
dard a radiation limit of 100 microvolts per meter at a 3-meter distance.

Early last year the FCC tested the Radio Shack, Apple, Heath, Texas Instruments (TI), Com-
modore PET, and Southwest Technical Products personal computers. Only the Texas Instruments and
Commodore systems met the specification. Atari had submitted and passed the specification earlier.

The standard goes into effect July 1, 1980, and all manufacturers have declared their mtenhon to
make necessary modifications to assure compliance with the specifications.

CENTRONICS REVEALS NEW PRINTING METHOD: In a press conference held on November 13,
1979, Centronics Data Corp of Hudson, New Hampshire, demonstrated a new method of printing on
paper. A single stylus driven by voice coils through a parallelogram flexure mechanism presses a
carbon ribbon against paper to form characters in almost the same way as people write using pens
and pencils. Character fonts are switched by changing the controlling software; an almost infinite
variety of symbols may be produced, including mathematical, Greek, Chinese, Cyrillic, and Arabic
character sets. The prototype Quietwriter typewriter devices print with excellent quality at a speed
of 17 cps for English-language character sets. Products using the Quietwriter mechanism may be
sold beginning about the third quarter of 1981.

NEW LISP SYSTEM: The LISP Co (T.(L.C)) of Los Gatos, California, has completed their first ver-
sion of LISP for the Z80. It is a dialect of the MIT LISP-Machine LISP, complete with strings, I/O
streams, Muddle’s parameter-description mechanism, and comprehensive documentation. This ver-
sion was done for a major personal computer manufacturer; (T.(L.C)) will soon announce their own
version that will include hardware to support the LISP programming environment.

HOBBYIST ELECTRONIC MAIL SYSTEM FORMING: Hobbyists are setting up a low-cost mail
system using their microcomputers. This is possible using a $12 software package from the Personal
Computer Network (PCNET) committee. With it, a personal computer owner can set up his machine
to automatically dial another system or systems at a preset time (usually late at night), deliver
messages, and return a status report (delivered or not delivered).

Hobbyists are also setting up dial-in, free-access message systems for discussion purposes using
the FORUM-80 software and Radio Shack TRS-80s. Three forums are already in operation: forums
devoted to tracing family histories (in Fairfax, Virginia), information on engineering applications of
microcomputers (Olathe, Kansas), and applications of microcomputers for the handicapped (Mem-
phis, Tennessee). For more information on these applications, contact Jon Tara, c/o SEMCO, POB
9578, Detroit MI 48202.

COMPUTER COMPANIES GO INTO RETAILING: The latest computer stores are those set up by
Digital Equipment Corp (DEC), IBM, and NCR. Following the innovative experiences in computer
retailing established by Tandy Corp and independent stores, the traditional computer manufacturers
have decided to meet the challenge head on. DEC already has in operation almost twenty “"computer
stores’’ where customers can sample the DEC small computers. However, the stores have no inven-
tory and purchases are shipped from a distribution center.
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IBM now stocks their 5110 small business systems at fifty centers where a purchaser can get a
system on a cash-and-carry basis. These centers were originally opened to demonstrate and train
users, and then the retail operation was added. A typical system sells for $16,000.

NCR has opened two pilot stores in Cincinnati to sell cash registers and small computers in the
$15,000 price range. Data General is selling its MicroNOVA system through fifty independent
dealers, and Texas Instruments is beginning computer demonstrations in its San Francisco store.

With the cost of small business computer systems decreasing, the profit margin is no longer
enough to support the high-cost selling techniques of large computer systems.

MOTOROLA, TANDY AND WESTERN UNION INTRODUCE “GREEN THUMB"” SYSTEMS: Spon-
sored by a grant from the US Department of Agriculture, Motorola and Western Union will set up an
experimental agricultural video-telephone information system known as Project Green Thumb.
Tandy Corp will manufacture the terminals to be located in 200 farm homes in Kentucky. Farmers,
via telephone lines, will be able to access weather, market, and agriculture data from remote com-
puters.

RANDOM NEWS: Atari has filed an appeal with the Federal Communications Commission (FCC) to
stay the decision (reported in last month’s BYTE News) in which the FCC granted Texas Instruments
a waiver on permissible interference standards for personal computers. Atari feels that if other com-
panies can pass the specification, then the TI request should not have been granted . . . . Texas
Instruments will soon have competition in the voice synthesis area. National Semiconductor Corp
and ITT Semiconductor are both showing samples of their new synthesizer parts. These integrated
circuits are aimed at low-price consumer applications such as talking clocks, telephone-answering
equipment and automobile warning devices . . . . Texas Instruments has introduced four new ter-
minals that have dual-matrix print heads. The head prints two characters with each pass across the
page enabling the unit to print 120 characters per second . . . . MIT (Massachusetts Insitute of
Technology) has received a development contract worth several million dollars from Heath Co and
Exxon Enterprises. The contract calls for the MIT Computer Science Laboratory to develop an
advanced cartridge-disk-based 16-bit microcomputer system for use in office automation. Although
initial plans called for MIT to use Zilog's 16-bit microprocessor, it is reported that they have switched
to the Motorola 68000 to use memory more efficiently. Both Heath and Exxon will have nonexclusive
manufacturing rights, and Exxon will have exclusive software rights . . . . Chuck Peddle, the
developer of the 6502 microprocessor, the KIM-1, and PET computers, has a new product. It is the
Commodore 4500 4-bit microprocessor. It represents a radical departure from the 6502

architecture . . . . Researchers at Bell Labs announced the development of an improved elec-
trochromic display using iridium. It consumes less power and could be cheaper to produce than
light-emitting diode and liquid-crystal type displays. It does not have to be energized continuously
and is pulsed to turn on and off.

APOLOGY DUE: In the September 1979 BYTE News column, I reported on 16-bit 8086 processor
boards for S-100 systems. I regret that I omitted mention of a company that has been making such a
board since December 1978. The company is Tecmar Inc, 23414 Greenlawn Ave, Cleveland OH
44122. They sell a complete line of S-100 boards to make up a complete system.

RANDOM RUMORS: Apple Computer will soon introduce the Apple III, and it is rumored that it
will not use the 6502 microprocessor. Apple is keeping a tight lid on their plans (bit-slice, perhaps?)
for this unit. . . .Digital Research, the firm that developed CP/M, the most popular disk operating
system for microcomputer systems, will soon announce a version of CP/M for the Intel 8086 16-bit
microprocessor, which will include an assembler program. . . .IMI (International Memories Inc) of
Cupertino, California, the first company to ship 8-inch, Winchester-technology, hard disk drives, is
rumored to be planning to show a 5%-inch, 3-megabyte Winchester drive at the 1980 National Com-

puter Conference in June. Rumor is that there will be at least one other such drive shown at the
NEEC Jaie

MAIL: I receive a large number of letters each month, as a result of this column. If you wish
a response please include a stamped, self-addressed envelope.

Sol Libes

Amateur Computer Group of New Jersey (ACG-NJ)
1776 Raritan Rd

Scotch Plains NJ 07076
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A Computer-Controlled
Light Dimmer

Part 2: Implementation

John H Gibson
Physics Department
Alma College
Alma MI 48801

Model
ET-34001|"

Photo 3: Close-up view of the Heathkit ET-3400 microprocessor trainer wired for use with the demonstration program. The ET-3400
programmable timing module is connected to the trainer's data bus via the eight wires from the left corner of the picture. The syn-
chronizing signal is transmitted over the yellow-black twisted pair at the bottom of the picture. The red-orange, red-white, and red-
vellow twisted pairs carry the output trigger pulses to the three AC phase controls. :

The numbering of the photos,
figures, and tables is continued
from part 1 of this article, January
1980 BYTE, page 56.

In part 1 is an examination of the
basic principles and techniques for
achieving proportional AC phase
control with a microcomputer and a
programmable timer. I would now
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like to present a completely worked-
out demonstration program designed
to run on a Heathkit ET-3400 micro-
processor trainer. This demonstration
program will operate three lamp cir-
cuits, giving you keyboard control
over the lamps that are to be faded on
and off. : »
In addition to the ET-3400 trainer,
you will need an MC6840 program-
mable timer module, a 7405 hex in-

verter (open collector), a syn-

chronizer (from figure 5 in part 1),

and three AC phase controls (each
from the circuit of figure 9 in part 1),

Here is a step-by-step procedure for
making the demonstration program
work:

1) Plug the MC6840 and the 7405 in-
tegrated circuits into the ET-3400
" trainer’s breadboard socket.



+5V FROM MICROCOMPUTER

+5V FROM MICROCOMPUTER

A
qds L &
e MC6840 [ AC PHASE @
MICROCOMPUTER @ o3}® 5905 ~| CONTROL #3
RQ INPUT ;
o . i ACNPHASE# @ < 120uc
5 o 3&04 , - | CONTROL #2 — 60 Hz
+ 3
AC PHASE
1NN 2 _| conTrOL #1 @
: LAMPS
Ic3
[ A
Number Type +5V GND
T | o L
MlCﬁdCOMPUTER b 3 IChH MC6840 14 1
' GROUND

mable timer and the ET—34OO

2) Make the connections between the
MC6840 and the ET-3400 trainer

as shown in table 2.
3) Wire the circuit shown in figure 10.

~ 4) Load the FADER2 program in

listing 1 beginning at Iocatlon hex-
adecimal 0100. '

5) Memory location 0000 stores a
minimum delay number for all
lamps. If you want the lamps to
reach maximum brightness, it
should be preset to 00,

6) Fading rates for the three lamps
should be preset in memory loca-
tions 0001, 0002, and 0003. Setting
each of these rate values to hex-
adecimal FF will cause each lamp
to go from complete darkness to
full brightness in about 2 seconds.

At the opposite extreme, setting

each rate value to 01 will cause this
change to take 9 minutes.
7) Location hexadecimal 017F con-

Author’s Note

I am indebted to Professor Kameswara Rao,
of National Semiconductor, Santa Clara CA,
for his advice and technical support. This lamp
control program was developed and tested in

his electronics laboratory at Western Michigan L

University with the use of a Motorola M6800
cross-assembler resident on Western's PDP-10
computer.

tains the output-pulsé—width value

hexadecimal 1E that was computed
in part 1 of this article. This pulse
width was computed for a

microprocessor clock frequency of

1 MHz. If your system’s clock fre-
quency is different, you will have
to recompute this pulse width.

A pulse width that is too short

will not permit the lamps to darken

completely; a pulse width that is
too long will cause the lamps to
flicker or flash back on at full
brightness just when you expect
them to be completely dark.

8) The program (listing 1, p. 74)

begins execution at location hex-
adecimal 0100, initializing all
variable locations. With the pro-
gram running, pushing keys 0 thru
7 will fade the lamps on and off in
different combinations, according
to the binary value of the keys
pressed. The lamps’ changing
values will appear on the ET-3400's
six seven-segment readouts.

9) You can stop the program without

turning off the lamps by pushing
the 9 (break) key. With the pro-
gram stopped, you may examine
and change registers, all without
affecting the lamps. You may then
restart the program at location

opor 'li:power control of three AC lamp circuits. Connections between the MC6840 program-
nicroprocessor trainer have been omitted for clarity. =

6840 Pin
6840 Numbers | ET-3400
Vi 1 GND
Vi 14 +5 V
RESET | 8 RST
1IRQ 8 no connection
RSO 10
RS 11 Al
RS2 12 A2
RIW i) RIW
CS0 15 Al4
CS1 16 A15
Enable 1 2
DO 25 DO
D1 24 D1
D2 23 D2
D3 22 D3
D4 21 D4
D5 20 D5
D6 19 D6
D7 18 D7

Table 2: Connections to be made between
the Heath ET-3400 microprocessor trainer
and the MC6840 programmable timer.

hexadecimal 0110, which retains
previous values in the variable
locations.

This demonstration program
should be enough to fire your
imagination to think of your own

applications for this lamp control

technique. I will be interested in hear-
ing about programs and applications
developed by BYTE readers.
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Listing 1: FADER2, a program written in assembler language for the Motorola M6800 processor to control the light dimmer.
MOTOROLA M68SAM CROSS~-ASSHMELER

M6BSAM I8 THE FROFERTY OF MOTOROLA SFOe INU.
COFYRIGHT 1974 TO 1975 RY MOTOROLA INC

MOTOROLA M&6800 CROSS ASSEMRBLERs RELEASE 1.2
00001 NAM FAnER2
00003 0000 ORG 0
00005 0000 0001 MINDLY RME 1 /A FRESET MINIMUM DELAY
00007 0001 0001 RATEL RME 7 SSET FADING RATE 1
00008 0002 0001 RATER RMR 1 7 FSET FADTNG RATE 2
00009 0003 0001 RATEZ RMR 1 SO FPRESET FADING RATE 3
00011 0004 0001 FINAL 1 RME 1
00012 0005 0001 FINALZ RME 1
00013 0006 0001 FINALS RME
00015 0007 0001 DELAYL RME 1
00016 0008 0001 DELAYZ RME 1
00017 0009 0001 DELAY3 RME 1
00019 000A 0001 INTERL RMR 1
00020 000K 0001 INTER? RMR 1
00021 000 0001 INTERS RMR 1
00023 O0F7 UTRQA EQU $00F7 / MONITOR VECTORS HERE ON IRQ
00025 X ADDRESSES IN FROGRAMMARLE TIMING MODULE
00027 8000 CR1 EQU $8000
00028 8001 CR2 EQU CRI1+1
00029 8000 CR3 EQU CR1
00031 8002 Mi EQLI CRLI+2 / MSER OF LATCH 1
00032 8003 L1 EQU CR1+3 / LGSR OF LLATCH 1
00034 8004 M2 EQU CR1+4 /. MBR OF LLATCH 2
00035 8005 L2 EQu CRI+S /LS8R OF LATCH 2
00037 8006 M3 EQU CR1+6 / MSER OF LLATCH 3
00038 8007 .3 EQU CR1+7 / LSk OF LATCH 3
00040 ¥ THESE ET-3400 MONITOR SUBROUTINES ARE USED
00042 FCOO RESET EQU $FCOO / RETURN TO MONITOR
00043 FIIF 4 INCH EQU $FIF 4 / INFUT CHAR FROM KEYROARD
00044 FCRE REDIS EQU $FCRC / RESET DISFLAY TO 18T LED
00045 Fn7R NSFELAY EQU $FO7R / DISFLAY ROUTINE
00047 ¥ MAKE A COLD START FROM THIS ANDRESS ~ 40100

Listing 1 continued on page 76
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Technical Systems Consultants, Inc, is The gource for your
6800/6809 systems software needs. From FLEX™, the standard
disk operating system of the 680X family, to Sort/Merge, your
systems requirements can be filled with the highest quality
software in the industry. Nowhere €lsé can you find such variety
from a single source. Here are some of the most popular:

Program Name 6800 6809
FLEX for SWTPcC $90 $90
FLEX for SSB 90 90
Extended BASIC 100 100
Extended BASIC precompiler 50 50
BASIC 65 65
BASIC pPrecompiler 40 40
FLEX sort/Merge 75 75
Text Editing System 40 35
Assembler 40 40
Text Processing System 60 N/A
Debug Package 55 75
FLEX Utilities 100 60

These packages are available on either 87 Of 5" soft—sectored
FLEX diskettes {6 6800 is FLEX 2.0). Price includes user's
manual and object code diskette. Certain programs are available
on cassette. Contact Technical Systems Consultants for pricing.
All orders should include 3 percent for postage and handling

(8 percent on foreign orders). Master Charge and Visa
are welcome.

™ELEX is a trademark of Technical Systems Consultants, Inc.

Box 2574, West Lafayette, IN 47906
(317) 463-2502




Listing 1 continued:

Q0049 0100

OO0

DOOE3
QOON4

0100
0102

01O
0107
0108
QLOR

D006
O00%7
00058
el bity

00061
00042
Q00AA

fLon
01 OFE
010F

00065

00047 0110

00049
00070
00071

00073
00074

0111
0113

00076
00077
00078

OL1%
or1a
Ol1k

00080
00081
00082
00083

0008
00086

OL1E
0120

00088
00089

0122
0125

and
00091 0127
00093

00095 01328

00097
00098

012k
0120

00100
00101

O12F
0130

76

84
CE
A7
08
a
26

01

01
a1l

OF

8é
Cé

B7

td

B

86
97

CE
nF

OFE

130

81
26
OF
7E

QRG

¥ TNITIALLZE

FE
Q004

DA A
[.10%

CLOSTR

Q0 INITTA STA A
TNX
CFX

BNE

000N
F@

NOF
NOF
NOF

¥ MAKE A WARM

WRMS TR

SET

X THESE STEFS
¥ DFERATION W
¥ FULSE WIDTH

Bé&

B7

LA A
LIA B

g000
8001
8000

STA A
HSTA R
8TA A

X ON TRQ
¥ UIRQ.

¥ AND
X

THE
WE

ITRQ SERVICE

LDA A
= STA A

0137
Fa

L.11X
5TX
CL.X
¥ MAIN FROGRA
FIIF4 KEY JER

09
04

CHMF
ENE

A

SET

FCOO JMF
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MUST
A VECTOR

$100

DELAYS S0 ALL LAMFS ARE OFF

F G F
FFINALL

/ MAXTMUM DELAY VALUE
SO INITIALIZE FOINTER

OvX /7 STORE
S FOINT

FINTERIS

INITIA /£

¥4FF HERE

T NEXT VARIARLE
S LAST VARIARLET

RETURN IF NOT DONE

HTART FROM THIS ADDRESS - $0110

/ MASK TRQ WHILE INITIALIZING

CONF TGURE
ITH
LT«

THE TIMERS FOR
TURN-ON DELAY MOL+1T

SINGLE-SHOT
AND DUTFUT

FHRG
FHET

CONTROL.
CONTROL

WORD FOR CR3v
WORD FOR CR2

o CR1
P4

CR3 7
CR2

CR1

CONFIGURE TIMER 3
CONFIGURE TIMER 2
CONFIGURE TIMER 1

NN

ET-3400 VECTORS
FROVIDE A

TO TRANSFER
ROUTINE AT

TO LOCATION
JUMF INSTRUCTION
TO OUR FROGRAMS
LOCATION #CYCLE

#$7E v
UTRQ 4

LA A WITH
STORE

JUMF COMMAND
JUMF COMMAND AT UIRQ

#CYCLE %
UIRQ+ s

JUMF TO THIS LOCATION
STORE #CYULE AT UIRQ VECTOR
S CLEAR TRQ MASK
M L.OOF

INCH 4

GET HEX VALUE OF KEY FUSHED

¥4$09
CONT

IS IT ®"RREAK®
BRANCH IF NOT

KEY?
"EREAK"®

SET TRQA MASK

RESET GO TO ET-3400 MONITOR RESET

Listing 1 continued on page 78
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MICIDOrOCESSrs

from chips to systems

Circle 48 on inquiry card.

This bestseller on microprocessors offers a basic
introduction to microcomputer systems. The
step-by-step presentation assumes no prior
knowledge of the subject. The author covers all
aspects of microprocessing, from the basic con-
ceptfs to advanced interfacing techniques,
guiding the reader from Fundamental Con-
cepts, through Systems Components and Inter-
facing, all the way to Systems Development.
Based on the author's extensive experience in
research and education. Used by schools and
universities worldwide.

2nd Edition 420 pp., 200 llus., Ret. C201,$10.95

TO ORDER:

By Phone: (415) 848-8233, Visa. MC. | Please send me

American Express

By Mail: Indicate quantity desired. Pre-
payment required

Shipping: Add $1.50 per book (UPS) or
75¢ (4th Class-allow 4 weeks delivery)

Tax: In California please add tax

AVAILABLE AT BOOKSTORES
AND COMPUTER STORES
EVERYWHERE

Dept. WW
2020 Milvia Street
Berkeley, CA 94704

Copy(s)

Name

Company

Address -

(Gt e o b e d o

Charge my —_Vi: Mastercharge
American Express

Card Number —________Exp. Date ____

Signature

1T Send me your detalled catalog




Listing 1 continued:

00103 0133 80 09 CONT RER NEWFN / SET NEW FINAL VALUES

00104 0135 20 F1 BRA KEY /Z GET NEXT CLOSED KEY VALUE
00106 ¥ TRQA INTERRUFT SUBROUTINE

00108 0137 8n LE CYCLE  RSR CHANGE / CHANGE NELAY VALUES

00109 0139 8n 3E BSR L.OAD A LOAD TIMERS WITH NEW DELAYS
00110 013k 80 H4 BHER SHOW 7/ DISFLAY DELAY UVALUES

Q0111 013D 3R RTI

OO113X ¥ SUBROUTINE TO CHANGE FINAL VALUES

00115 O13E 81 07 NEWFN  CMF A #$07 ZOVALTD HEX VALUE™®
QOL16 0140 22 14 BHI NEWFN4 / BRANCH TF NOT VALID

00118 0142 CE 0004 L.0X #F INAL S FOINT TO FINALL

00120 0145 44 NEWFNL ROR A SOBHIFT LAMPOXY RIT INTO ©
0121 0146 24 04 BCC NEWFN2 / BRANCH T0O DIM LAMF

00123 0148 Da 00 LoAa B MINDLY ZLDA R WITH MIN DELAY
00124 0148 20 02 BRA NEWFN3

00126 014C C& FF NEWFNZ2 LTA B k$FF AOLOA R WITH MAX DELAY
Q0128 Q1L4E EZ QO NEWFN3 STa B QX SOBTA R FINALIX)

Q0130 0150 08 INX Z FOINT TO NEXT L.AMF
00131 0151 8C 0007 CFX #FFINALZ+1 S LAST LAMF DONET
Q0132 01854 286 FEF EBNE NEWFNL A RETURN TF NOT DONE
00134 01546 39 NEWFN4 RTS

Q0134 ¥ ROUTINE FOR CHANGING DELAY NUMBERS

OOL3E 0157 CE Q001 CHANGE 10X #RAOTE 1 SOFOINT TO LAMF 1

O
P
~

OCL40 01854 E&s 09 CHNGL LA R Yy

s LA B OINTER(X)
OOLA1 0150 AsH 06 LB A by

LUA A DELAY{X)

>,

ped
N

-

00143 OLEE Al 03 CMF A R X 2 CHMF DELAY (X)) WITH FINAL(X)
00144 01460 22 08 BHI BRITER BRANCH TF DELAY (X)) =FINALX)
Q0145 01462 27 0A BEQ RESTOR / BRANCH TIF DELAY (X)) =FINAL (X)

A%,
~

00147 01464 ER QO UIMMER AND B QX
00148 OLlad 8% Q0 AL A #FH00
00149 0168 20 04 BRA RESTOR

.

B o= INTEROXY 4+ RATE (X)
A = DELAY XY + CARRY

5

POLE1L O1L&6A EOQ 00 BRITER SUB B QX /
00152 01lsl 82 00 SRE A #4000 S

= INTER(X) - RATE(X)
= NELAY (X)) — RORROW

=

00154 GlaE EZ 09 RESTOR &TA B 99X SOBTA B OINTEROX)
Q0155 0170 A7 06 STA A &eX SOBTA A DELAY (X))

QOLEZ 0172 08 INX Z FOINT TO NEXT LAMF
POLS58 0173 8C 0004 CFX FRATEIX+1 / TONE WITH ALL 3 LAMFST

Listing 1 continued on page 80
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Microvers

It’s off and running. And delivering

What is MicroNET?

Itis the personal computing
service of CompuServe,
Incorporated. CompuServe is a
nationwide commercial time
sharing computer network with
large-scale mainframes.
MicroNET allows the personal
computer user access to
CompuServe’slarge computers,
software and disc storage
during off-peak hours (from

6 PMto 5 AM weekdays, all day
on Saturdays, Sundays and
most holidays).

What do | get?

You can use our powerful
processors with X-Basic,
Fortran, Pascal, Macro-10, AID
or APL. You get 128K bytes of
storage free (just access it at
least once a month). Software
includes games—including
networking multi-player games
—personal, business and
educational programs.

In addition, there is the
MicroNET National Bulletin
Board for community affairs,

as promised.

for sale and wanted notices and
the MicroNET Electronic Mail
System for personal messages
to other MicroNET users. You
can even sell software via
MicroNET.

NEW! MicroQUOTE, a
security information
system for corporate
stocks and public debt.
NEW! MicroNET Soft-
ware Exchange with
dozens of new
programs available for
downloading to your
personal computer at a
specified charge.

NEW! Executive pro-
grams for TRS-80, Apple
Iland CP/M systems (so
your machine and ours
can talk to each other
error-free). You can
switch between terminal
and local mode while

on line.

What do | have to have to
use MicroNET?

The standard 300 baud modem.
MicroNET has local phone

i |

service in most major cities (see
below) andareduced phone
chargein over a hundred others.

What is the cost?

We’ve saved the best for last.
There is a one-time hook-up
charge of only $9.00! Operating
time—billed in minutes to your
VISA or MasterCharge card—is
only $5.00 an hour.

Want more information?

Good. Write to us at the address
below. We’ll send you a full
packet of information about
MicroNET.

CompuServe

Personal Computing Division
Dept. B

5000 Arlington Centre Bivd.
Columbus, Ohio 43220

MicroNET is available via local phone calls
in the following cities: Akron, Atlanta,
Boston, Canton, Chicago, Cincinnati,
Cleveland, Columbus, Dallas, Dayton,
Denver, Detroit, Houston, Indianapolis,
Los Angeles, Louisville, Memphis, West
Caldwell (NJ), New York, Philadelphia,
Pittsburgh, San Francisco, Stamford (CT),
St. Louis, Toledo, Tucson and
Washington, D.C.

Access to the MicroNET service is avail-
able in 153 other cities for an additional
charge of $4.00 per hour.

“...but the really impressive stuff is in the back room.”

Circle 49 on inquiry card.
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Listing 1 continued:

00159

00161

00163
00145

00167
00168
00169
00170

00172
00173
00174
00176
00177
00178

00180

00182
00183
00185
001L8&
00187
00188

00190

00192

SYMROL.

MINDLY
FINALZ2
INTER

CR2
.2
RETVLS

KEY

NEWF N2
I MMER

QL7646

0178 :

0179

0o1L7C
OL7E
0180
0182

0184
0186
0188

018A
018C
018k

0190

QLY
0194
0197
0Ly

0190

24

CE

?é6
Cé
A7

E7
b
A7
EZ
6
A7
E7

39

EI

39

TARLE

Q000
000%
000A

8001
g00%5
FORLE
0128

DTOF =

0l14c
01Lé&4

£

X THIS

8002 L.0AD

07
1E
00
01l

08
02
03

09

04
0%

FORE

s 0007

03
Fze

RATE 1
FINAL3Z
INTERZ
CR3

M3
DSFLAY
CONT
NEWFN3
BRITER
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BNE

RTS

ROUT INE

L.I1X

LA
L. 0A
&8Ta
aTA

o DT D

1. X1A
SThA
STA R

DD

.0A A
S5TA A
8Th R

RTS

CHNG A ORETURN TO D0 NEXT LAMF

LOANSG THE TIMER LATCHES

#M1 7 FOINT

DELAYL
b 1LE
Oy X
1eX

B e B

NELAYR2
2¢X
3 X

NS

DELAY3

L.OAD M2
LOAD L2

4 v X Z LOADN M3
e X /o LoAn L3

T Ml

OUTFUT FULSE
L.OADN M1
LOAT L1 WITH

WITH

WITH
WITH

WITH
WITH

WINTH
DELAY L

DELAY2
FULSE WIDTH

DELAY3
FULSE WINTH

¥ OTHIES ROUTINE SHOWS THE THREE DELAY VALUES ON

¥ THE

SHOW

Q00
D006
QOOK
8000
8006
FO7R
0133
014k
01é6A

ET-34008

.....

1.0
L.OA R
JER

RTS

ENT

RATER
DELAY L
INTERS3
M1

.3

CLIOSTR
CYCLE
NEWFN4
RESTOR

GIX 7-HSEGMENT READOUTS.

REDTS / RESET DISFLAY TO 18T LED

FUELAYI

Z START DISFLAY WITH DELAY1

#0O3 / DISFLAY 3 RYTES
NSFLAY A DISFLAY DELAYLy 2 AND 3

0002 RATE3
0007  DELAY2
000 UIRA
go02 L1

8007  RESET
0100 INITIA
0137 NEWFN
01%&  CHANGE
016E  L.OAD

Q003
0008
Q0F7
8003
FCOoOo
0105
013E
0157
0179

FINALL 0004
DELAY3 0009

CR1
M2
INCH

8000
8004
FXIF 4

WRMSTR 0110
NEWFNL 0145

CHNG1
SHOW

015A
0191 m



Now...
You, the small systems user can enjoy

the advantages of Hi-performance
[ow < computer graphics

} For complete information contact
Houston Instrument, One Houston
Square, Austin, Texas 78753.
(612)837-2820. For rush literature re-
quests persons outside Texas call '~
toll free 1-800-531-5205. In Europe
~contact Houston. vl‘nsar-um‘e
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Gasuse

Mike R Firth, 4712 Northway Dr,
Dallas TX 75106

Gasuse is a program [ wrote to use
facts I record in a notebook in my car
to produce useful information. I note
the mileage of my car, the cost of the
gas, and usually the gallons and dol-
lars of the purchase along with the

state of purchase and date (for tax
purposes). Aside from the special
features noted below, the program in
listing 1 consists of the initialization
routine (lines 1010 thru 1084), the
main loop (1100 thru 1900), and rou-
tines to allow for missing information
(2000 thru 2190) and printer output.
The main loop continues until 0 is
entered for the miles. The program
does not permit entering a lower

Disk Memory
Power Supplies

WINCHESTER FIXED DISK
SHUGART - CENTURY - MICROPOLIS are just a few drives powered by this new
universal model. Powers (1) Winchester drive plus controller circuitry.

Power-0One, a leading
supplier to the Disk Drive
Industry, now offers a
complete line of power
7/ supplies for FLOPPY DISK
and new WINCHESTER
FIXED DISK applications.

Call or Write for our ;
New Catalog. i

1st Qutput 2nd Output

3rd Output

Model Price (1-9)

+5V@ 9A -12V@ 8A

+24V @ .5A/4.5A PK

CP384 $120.00

FLOPPY DISK - 5V4" MEDIA
BASF - SHUGART - PERTEC - SIEMENS plus all other popular 5va" media drives.

i 1st Output 2nd Output Model Price (1-9)
+5V @ .5A/.7APK +12V @ .9A/1.8A PK CP340 S 44.95
+5V @ 2A +12V @ 4A CP323 S 74.95

CP323 powers up to (4) drives simultaneously.

FLOPPY DISK - 8" MEDIA
SHUGART - PERSCI - CDC - WANGCO plus many other single and multiple drive

applications.
1st Output 2nd Output 3rd Output Model Price (1-9)
+5V@ 1A -5V@ .5A +24V @ 1.5A/1.7APK | CP205 S 69.95
+5V @ 2.5A -5V @ .5A +24V @ 3A/3.4APK | CP206 S 91.95
+5V@ 3A -5V @ .6A +24V @ 5A/6A PK CP162 $120.00
+5V@ 1.7A/22APK | -5V @ .15A/.2APK | +24V @ .2A/3A PK CP272A S 91.95
+5V @ 2A +12V @ .4A - 12V @ .4A HTAA-16W | $ 49.95

HTAA-16W powers Persci controller.

CP272A powers Persci Drives (includes unregulated 7 - 10V @ 1.2A/10A PK).

p ngﬂ ””e D.C. POWEr suPPLIES

Power One Drive « Camarillo, CA 93010 « (805) 484-2806 « TWX 910-336-1297 | fi
Eastern Regional Headquarters « (518) 399-9200 B
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Circle 51 on inquiry card.

mileage than the last mileage reading.
The missing information section will
permit computations if two of the
three items— price, gallons, cost—
are known,

The information printed out
includes the entered (or calculated)
numbers—miles at purchase, dollars,
gallons — then two figures for this
step—miles since last fill and miles
per gallon. Then there are total
figures—miles since start of trip and
mileage since the start in terms of
total dollars and total gallons. The
total miles and mileage are figured
anew at each step to smooth out
errors.

Notes on odd items: lines 40 and 50
save retyping the commands used on
the Wang for disk storage. U$ con-
tains the character to move the cursor
up one line. This results in the display
being solid information, neatly
arranged, with data entered on the
bottom lines. The Select Print
statements after line 8100 are the
means of assigning the printed out-
put. Only one device can be selected
at a time, where 005 is the video ter-
minal and 215 is the fast printer. Lines
9400 thru 9406 are special functions
that relate to special keys on the ter-
minal and permit controlled listing of
the program. Wang uses % for image
statements, where most BASICS use :
in my experience.

Table 1 is an example output from
listing 1. (See table 1 and listing 1 on
page 124.) Please note that while two
of the segment mileage figures vary
considerably (17.9 and 40.1), the
average mileage stays in the mid-
twenties. One reason that segment
mileage will vary is that the tank is
not filled to the same point each time.
If 10 gallons are used in 250 miles, but
only 5 are purchased the program will
give twice the mileage for that seg-
ment. However, when one has to fill-
up with 10 gallons after only 125
miles, the mileage will drop.

Note that the totals are run up each
time the program is run, which repre-
sent a page in your notebook—all the
gas purchased on a trip or a month’s
driving. To add to a list, simply take
the old list's starting mileage and the
final totals as the first entry, (see table
1 for example).



CPIM* VERSION 2 FOR TRS-80% MODEL Il NOW AVAILABLE

s
DIGITAL RESEARCH Mancal/ Mlooe

CP M FLOPPY DISKETTE OPERATING SYS-
— Packages supplied on diskette complete with
3080 assembler, text editor, 8080 debugger and various
utiliies plus full documentation. CP/M “available con-
figured for most popular computer/disk systems includ-
ing: North Star Single, Double or Quad density, Altair 8"

x[]

plus many olher canliguralions available of the shell
$145/525
2 (not ai formats available immediately
$170/$25

............... $300/$50

CP/M version 2

O mpm

0 MAC — 8080 Macro Assembler. Full Intel macro defini-
tions. Pseudo Ops include RPC, IRP, REPT, TITLE,
PAGE. and MACLIB. Z80 library included. Produces Intel
absolute hex oulput plus symbals file for use by SID (see
BRIOWI e e AR e B i s $85/$15

[ SID — 8080 symbolic debugger. Full trace, pass count
and break-point program lesung sysrem wllh back-trace
and histogram utilities. When u: MAC, provides
lun symbollc display of memory labels and equated val-

.......... $70/$15

a ZSID As above for Z80. Requues 280 CPU $95/525

TEX — Text formatter to create paginated, page-num-

bered and justified copy from source text files, directable

todiskorprinter ..........coeeiiiiiiiiil $70/$15

DESPOOL — Program to permit simultaneous printing

of data from disk le user executes another program

from the console . $45/5

I o7
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MICROSOFT
BASIC-80 — Disk Extended BASIC, ANSI compatible
with long variable names, WHILE/WEND, chaining, vari-
able length file records . $300/$25
BASIC COMPILER — Language compatible with
BASIC-80 and 3-10 times faster execution. Produces
standard Microsoft relocatable binary output. Includes
Macro-80. Also linkable to FORTRAN-80 or COBOL-80
code modules $350/$25

FORTRAN-80 — ANSI '66 (except for COMPLEX)
plus many extensions. \ncludes relocatable object com-
piler, linking loader, library with manager. Also includes
MACRO-80 (see below ceeiieiio......$400/$25

]
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O COBOL-80 — Level 1 ANSI ‘74 standard COBOL plus
© most of Level 2. Full sequential, relative, and indexed file
@

8 n wilh variable file names. STRING, UNSTRING,

E, VARYING/UNTIL, EXTEND, CALL, COPY,
SEA| RCH ‘3-dimensional arra s, compound and ab-
brewalnd condmons nested IF Poweﬂul interactive
as-
sembler, Imklng loader, and ve!acalable libray mana%er
as described undzr MACRO-8! '15

MACRO-80 — 8080/280 Macro Assembler. Intel and
Zilog mnemonics supported. Relocatable linkable output.
Loader, L'bravg' Managar and Cross Reference LISl
utikties included ..... $149/$15

XMACRO-86 - 8086 cross assembler. All Macro and
utility features of MACRO-80 package. Mnemonics
slightly modified from Intel ASM86. Compahbrhly da(a
sheetavailable. .................ooo....d $275/825

EDIT-80 — Very fast random access text editor for text
with or without line numbers. Global and intra-line com-
mands supported. File compare utility included $89/$15

MICRO FOCUS

STANDARD CIS COBOL — ANSI ‘74 COBOL
standard compiler fully validated by U.S. Navy tests to
ANSI level 1. Supports many features to level 2 including
dynamic loading of COBOL modules and a full ISAM file
facility. Also, program segmentation, interactive debug
and powerful interactive extensions 1o support protected
and unprotected CRT screen formatting from OBOL
programs used with any dumb terminal ... . . $850/!

FORMS 2 — CRT screen editor. Output is COBOL data
descriptions for copying into CIS COBOL programs.
Automatically creates a query and update program of in-
dexed files using CRT protected and unprotected scleen
formats. No programming expenence Outy

program directly compiled by CIS COBOL (slandard)

e0 eeOd
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[J HDBS — Hierarchical Data Base System. CODASYL
oriented with FILES, SETs, s and ITEMs which
are all user detined. ADI PDA EARCH,
and TRAVERSE s ported. SET urdenng is
sorted, FIFO, LIF( “Br prior. Ona to many set rela-
tionship supported. Read/Write protection at the FILE
level. Supports FILEs which extend over multiple floppy
or hard disk devices.

0 MDBS — Micro Data Base, Systéi. Full network data
base with all featurassof M| %Ihs mum Ievel Read/

Wiite protection e, ECOR TEM.

Expucn ropresemallon ne to one, one m many many

many, and many to one SET relationships. Supports
mullvple owner and multiple record types within SETs.

HDBS files are fully compatible. _ .

MDBS-DRS — Mnamm hamic Restructuring Sys-

Iem opmm which MDBS data bases when

REC! RD!" or SETs are needed without

changlng exusllng data.

[m]

MDBS-DRS-280 version .
8080 Version available at $75. extra.

280 version requires 20K RAM. 8080 version requires

and application pre m.)

When ordering HDBS or MDBS please specify if the ver-
sion required is for 1) Microsoft LBO i.e. FORTRAN-80,
COBOL-80, BASIC COMPILER, 2) MBASIC 4. XX, or 3)
BASIC-8050.

P 6 24K RAM. (Memory requirements are additional to CP/M
4!
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O KISS — Keyed Index Sequential Search. Offers com-
® plale Multi-Keyed Index Sequential and Direct Access file
inagement. Includes built-in utility functions for 16 or

32 bit arithmetic, string/integer conversion and string
compare. Delivered as a relocatable linkable module in
Microsoft format for use with FORTRAN-80 or COBOL-

80, etc.

KBASIC — Microsoft Disk Extended BASIC with all
KISS facilities, integrated by implementation of nine
additional commands in language. Package includes
KISS.REL as described above, and a sample mail list

eqa

e I R e ey $585/S45
To licensed users of Microsoft BASIC-80 (MBASIC]
435/845

MICROPRO
SUPER-SORT | — Sort, merge. extract utility as abso-
lute executable program or linkable module in Microsoft
format. Sorts fixed or variabe records with data in binary,
BCD, Packed Decimal, EBCDIC, ASCII, floating, fixed
point, exponential, field justified, elc. etc. Even vanable
number of fields per record! $225/$25
[J SUPER-SORT Il — Above available as absolute pro-
..$175/825
(] SUPER-SORT "l — As Il without SELECT/EXCL[;'DE

(m]

®

[J WORD-STAR — Menu driven visual word processing
@© system for use with standard terminals. Text formatting
& performed on screen. Facilities for text paginate, page
number justily, center and underscore. User can print
one doc ment while simullaneously editing a second.
Edit facilities include global search’ and replace, read/
wite to other text files, block moye, etc. Requires CRT

terminal with
O WORD-STAR/MA ‘!ﬁ‘bs < hs,abovs Wiliiop-
©
®  with mail list from Data-" Slar or NA ....... $575/$25
(m] n Notes — For

‘héva one of the many
nhgurahnns in the distribu-
............ NA/s100

WORD-STAR C
sophisticated us
standard larmma

tion version of Wi
WORD-MASTER Text Editor — In one mode has
superset of CP/M's ED commands including global
searching and replacing, forward and backwards in file. In
video mode. provides full screen editor for users with
serial addressable-cursor terminal .$125/$25

DATASTAR — Professional forms control entry and
display system for key-to-disk g %caplure Menu driven
with buvll-m Iaammg ay 3 verification by length,
mask, attri lowercase, numeric, auto
dup., alc) amu- c capabtl-lles using keyed
data, constants a derived values. Visual feedback for
ease of forms design. Files compatible with all CP/M-
MP/M supported languages. Requires 332)(50(?:/M

CBASIC-2 Disk Exlended BASIC — Non-interactive
BASIC with pseudo-code compiler and runtime interpre-
ter. Supports full file control, cnammg integer and ex-
tended precision variables, etc. -$109/8$15

ze0d @e0

@0

PASCAL/M — Compiler generates P code from ex-
l nded language ImplB $l standard PASCAL.
uppons overl h additional procedure
calls and e lype. Provides con-
venient slrm pabllll w:lh the ndded variable
pe STRIN l image 1/0.
gequrres 56K CP/ :lso/s:m
PASCAL/Z — 280 native code PASCAL compiler.
Produces optimized, ROMable re-entrant code. Al inter-
facing to CP/M is through the support library. The pack-
age includes compiler, companion macroassembler and
source for the library. Requires 56K and 280 CPU.
Version 2 Includes all of Jensen/Wirth except van;r;; re-
75/$25

@[]

eg

CONOB, ovwsis g sisiniiaisiodnnmamisnaninisin $2
Version 3 Upgrade with vanant records and strings ex-
POCBAII0; v st i os sty $395/$25

PASCALIMT — Subset of standard PASCAL. Gen-
erales F\OMabIe 8080 machine code. Symbolic debugger
included. S rpor\s interrupt procedures and BCD arith-
metic for real variables. CP/M file 1/O and assembly lan-
guage mlsﬂaca supported. Lacks Sets, Enumeration and

ecord data types. Manual axplalns BASIC to PASCAL

e®e0

conversion. Flaquuas :IZK $30
Source for PASCALM . Requires
MAC. (See under Dlgua| Flesearch ) ........ $50

i

STRUCTURED SYSTEMS GROUP
GENERAL LEDGER — Interactive and flexible sys-
tem providing proof and report outputs. Customization
of COA created interactively. Multiple branch account-
ing centers. Extensive checking performed at data
entry for prool. COA correctness, etc. Journal entries
may be batched prior to posting. Closing procedure
automatically backs up input files. Now includes State-
ment of Cnanqes in Financial Position. Requires
CBASIC-2 $899/525
ACCOUNTS RECEIVABLE — Open item system
with output for internal aged reports and customer-ori-
ented statement and billing purposes. On-Line Enquiry
permits information for Customer Service and Credit de-
partments. Interface 1o General Ledger pvcwded it both
systems used. Requires CBASIC-2 ........ $699/$25
[0 ACCOUNTS PAYABLE — Provides aged state-
ments of accounts by vendor with check writing for
selected invoices. Can be used alone or with General
Ledger and/or with NAD. Requires CBASIC-2$699/$25

Prices and specifications subject to change without notice.

(]

o

Shopping -7
ListNo.

Software for most popular 8080/Z80 computer disk systems inc/uding
NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8/2 & DB8/4, EXIDY
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECCA, 8" IBM,

HEATH H17 & H89, HELIOS, IMSAI VDP42 & 44, REX, NYLAC,
INTERTEC, VISTA V80 and V200, TRS-80 MODEL | and MODEL I,
ALTOS, OHIO SCIENTIFIC and IMS 5000 formats.

"™The Software isa of Lifeboat

ﬂ’é

All Lifeboat programs require CP/M, unless otherwise stated.

Softw

Manus!

Manual/ Alone

[J INVENTORY CONTROL SYSTEM — Performs
control functions of adding ar Iehn stock items,
adding new items ai q id racks quantity

of items on h Back ordered Optional
hard copy audit tr: I |I le. Reports include Master
ltem List, Stock Activity, Stock Valuation and Re-order
List. Rc-qulros CBASIC-2 and 48K CP/M. .. $445/825

00 ANALYST — Customized data entry and reporting sys-
tem. User specifies up to 75 data items per record. Inter-
aclive data entry, retneval, and update facility makes

generator provides cuslomuzed reports using selected
records with multiple level break-points for summariza-
tion. Requires CBASIC-2, 24 x 80 CRT, prlnlar and 4EK
system. ..$225/$15
[ LETTERIGHT — Program to create, ean and type let-
ters or other documents, Has facilites to enter, display,
delete and move text, with good video screen presenta-
tion, Designed to integrate with NAD for form letter mail-
ings. Requires CBASIC-2 .................| $179/825

] NAD Name and Address selection system — interactive
mail list creation and maintenance program with output
as ull reports with relerence data or restricted informa-
tion for mail labels. Transfer system for extraction and
transfer of selected records lo create new files. Requires
COASICIZ corammud s ve s A0 S elieavts .$79/$20

0 QSORT — Fast sor/mer dge program for files with fixed
record length, vanable field length information. Up to five
ascending or aescendmg Keys. Full back-up of input mes
created. ... $95/$20

Dour
Gt s !
GRAHAM-DORIAN SOFTWARE SYSTEMS

[J GENERAL LEDGER — An on-line system; no batch-
© ing is required. Entries to other GRAHAM-DORIAN ac-
™ counting packages are automatically posted. User estab-
lishes customiz rovides transaction register,
record of journal enmas trial balances and monthly clos-
ings. Keeps 14 month history and provides comparison of
urront year with previous year. Requires CEASIC 2
SUPPIEd IN SOUICE .. v.vsvsesseiesnnnn 5/$35
ACCOUNTS PAYABLE — Maintains vendor list and
check register. Performs cash flow analysis. Flexible —
writes checks to specific vendor for certain invoices or
can make partial payments. Automatically posts to
GRAHAM-DORIAN general ledger or runs as stand alone
system. Requires CBASIC-2. Supplied in source.
$495/$35

@0

ACCOUNTS RECEIVABLE — Creates trial balance
reports, prepares statements, ages accounts and records
invoices. Provides complete information describing cus-
tomer payment activity. Receipts can be posted to differ-
ent ledger accounts. Entries automatically update
GRAHAM-DORIAN general ledger or runs as stand alone
systom. Roquires CBASIC-2. Supplied in source,

$495/$35

PAYROLL SYSTEM — Maintains em Xlo ee master
file. Computes payroll withholding for FICA, Federal and
State taxes. Prints payroll register, checks, quarterly re-
ports and W-2 forms. Can generate ad hoc reports and
employee form letiers with mail labels. Requires
CBASIC-2. Supplied in source code. ....... $495/$35
INVENTORY SYSTEM — Caplures stock levels,
costs, sources, sales, ages, turnover, markup, efc.
Transaclion information may be entered for reporting b

salesman, type of sale, date of sale, etc. Reports avail-

able both for accounting and decnsnon makmgunaqmms
CBASIC-2. Supplied in source code.

JOB COSTING — Designed for general contractors.
To be used interactively with other GRAHAM-DORIAN
accaunlm& packages for tracking and an'alysmg ox-

cost

®@e0
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and job phases. Permits comparison of actual versus
eslimated costs. Automatically updates GRAHAM-

DORIAN % eneral ledger or runs as stand alone system.
Requires CBASIC-2. Supplied in source. ...$495/$35
APARTMENT MANAGEMENT SYSTEM — Fi-
@© nancial management system for receipts and security
™ deposits of apartment projects. Ca m;)lums data on vacan-

cies, revenues, etc. for annual trend analysis. Daily report
shows lale rents, vacancy nofices, vacancies, income
lost through vacancies, etc. Requires CBASIC-2. Sup-
plied in source . $495/$35
CASH REGISTEH — Mamlams files on daily sales.
Files data by sales person and item. Tracks sales, over-
rings, refunds, payouts and total net deposits. Requires
CBASIC-2. Supplied in source code. ....... $495/$35

o0
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iny C — Interactive interpretive system for teaching
slructured programming techniques. Manual includes full
source listings $75/$40
BDS C COMPILER — Supports most maijor features
of language, including Structures, Arrays, Pointers,
recursive function evaluation, linkable with library to 8080
binary output. Lacks data initialization, long & float type
and s|anc & register class specifiers. Documentation in-

o0 &0

[] WHITESMITHS C COMPILER — The ultimate in
@© systems software tools. Produces faster code than Pas-
® cal with more extensive facilities. Conforms 1o the full
UNIX"** Version 7 C language, described by Kernighan
and Ritchie, and makes avalable over 75 functions for
performing 1/0, string manipulation and storage alloca-
tion. Linkable 10 Microsoft REL files. Requires 60K CP/M
$630/$30

[J POLYVUE/BO — Full screen editor for any CRT with
XY cursor positioning. Includes vertical and horizontal
scrolling, interactive search and replace, automatic text
wrap around for word processing, operations for manipu-
fating blocks of text, and comprehensive 70 page manual
.................. $135/515

O POLYTEXT/B0 — Text formator for word processing

& applications. Justifies and paginates source text files. Wi
generate form letters with custom fields and conditional
processing. Suppon for Daisy Wheel printers includes
variable p and motion

............................. $85/$15

0 ALGOL-60 — Powerful block-structured language
compiler featuring economical run time dynamic alloca-
tion of memory. Very compact (24K total RAM) system
|mp|emonlm<’; a!musl all Algnl 60 report features plus
many powerful extensions including string handlmg direct
disk address I/O etc. Requires Z80 CPU .

“CPIM is a trademark ol Dlgllﬂl Research.
b 'ZBU is a trademark of Zilog,

@

* TRS.80 is a trademark of Tandy Corp

TCPIM for Heath, TRS-80 Model | and PolyMorphic 5813 are

modilied and must use specially compiled versions of system
a ons soltware

version available for use with CP/M as imptemented

on Hoath and TRS.80 Model | compulers

(©User icense agreement lor this product must be signed and
returned to L\lL‘l)oJl Associates h("OlQ shnumem may be made

®This product Includes/Excludes the language
manual recommended in Sundries and Notions above

5186/520 \

lectric Pencil is a trademark of Michael Shrayer Software.

Satware
Povieaien
C] 280 DEVELOPMENT PACKAGE — Consists of
M (1) disk file line editor, with global inter and intra-line facili-
ties; (2) Z80 relocating assembler, Zilog/Mostek mne-
monics, conditional assembly and cross reference table
capabrlmes (3) linking loader producing absolule Inlol
hex disk file. 5/$20
[0 ZDT-280 Monitor Debugger to break and cxamum
& registers with standard Zilog/Mostek mnemonic disas
sembly displays $35 when ordered with Z80 Develop.
ment Package

(] DISTEL — Disk based disassembler to Ints| 8080 or
TDL/Xitan 280 source code, listing and cross reference
||Ies0 Intel or TDL/xnan pssudo ops upllunal Runs on

..$65

/$10
CJ Disi OG — As DISTEL to znug Moslek mnemonic
® files. Runs on Z80 ONlY ... .5 .......... $65/$10
) XASM-68 — s-assembler with nested

conditionals and seudo operations. Assem-
ﬁles from standard Motorola MC 00 mnemonics to Intel
R o

= i(ﬂéSSGSUO mnerrﬁ\%ﬁa

L] TEXTWRITER Il — Text formatter to justify and pagi-
™) nale letters and other documents. Special fealures in-
clude insertion of text during execution from other disk
files or console, permitting recipe documents to be
created from linked fragments on other files. Has facilities
for sorted index, table of contents and footnote insertions.
Ideal for contr; manuals, etc. Now companble with
Electric Pencil **** prepared files. ........... $125/$20

L] POSTMASTER — A comprehensive package for mail
M list maintenance. Fealures include keyed record extra
tion and label production. A form letter program is in-
cluded which provides neat letters on single sheet or con-
tinuous forms. Requires CBASIC-2 $150/$15
[ WHATSIT?**** Interactive data-base system using
associative tags 10 retrieve information by subject. Hash-
ing and random access used for fast response. Requires
CBAS| 25/525

vc: MOS Tncnnoloqy

0 XYBASIC Interactive Process Contral BASIC — Full
disk BASIC features plus unique commands to handle
bytes, rotate and shift, and to test and sel bits. Available
in Integer, Extended and ROMable versions
Integer Disk o Integer ROMable $295/525
Extended Disk or Extended ROMable ... .$395/$25

[ SMAL/80 Structured Macro Assembled Languags —
Package of powerful general purpose text macro proc-
essor and SMAL structured language compiler. SMAL is
an assembler language with IF-THEN-ELSE, LOOP-
REPEAT-WHILE, DO-END, BEGIN-END constructs

..875/815

Tl SELECTOR Il-C2 — Data Base Processor to create

' and maintain multi Key data bases. Prints formatted,
sorted reports with numerical summaries or mailing
labels.Comes with sample applications, including Sales
Activity, Inventory, Payables, Receivables, Check Regis-
ter, and Client/Patient Appointments, etc. Requues
CBASIC-2 Version 2.Supplied in source code.$295/$20

[J CPM/374X — Has full range of functions to create o
re-name an IBM 3741 volume, display directory infor-
mation and edit the data set contents. Provides full file
transfer lacmlues between 3741 volume data se(s and
CRIRBIOE s o cosomisssmaicasas .$195/810

[l BAsiC U‘nLITV DISK — Consists of: (1) CRUNCH-
) 14 - Compacting utility to reduce the size and increase
the speed of programs in Microsoft Basic and TRS-80
Basic. (2) DPFUN - Double precision subroutines for
computing nineteen transcendental functions including
square root, natural log, log base 10, sin, arc sin, hyper-
balic sin, hyperbolic arc sin, etc. Furnished in source on
diskette and documentation ..... ..$50/$35
C] THE STRING BIT — Fortran characmr string han-
M dling. Routines to find, fill, pack, move, separate, con-
catenate and compare character strings. This package
completely eliminates the problems associated with
character string nandlmg in FORTRAN. Suppled wﬂh
source . -$45/815

5] BSTAM — umuy to linksqne computer to anoter also
® equipp liows file transfers at ‘ull data
speed (no o to he: CRC block control
check for vef r6ligble 2 P@ dn And automatic re-

wildcArd expansions to
) vire, 300 baud win
. Standard and M

phone connectién. Both
versions can talk to oné“aj
version also available .....................

******

SUNDRIES
&NOTIONS

[J HEAD CLEANING DISK? { Cleans the drive
read/write head in 30 kette absorbs loose
oxide particles, fipgerprmn dother foreign particles
that might hm(i& mance of the drive head
Lasts at least 3 months wnlh daily use. Specify 5" or8"

..$20.0a./S45.for 3

a F||ppy Disk Kit— Tamplate and instructions to modify
single sided 5'" diskettes for use of second side in sin-
01 SIAEA AMVES .o ovnoeeeeeeeesaas..l $12.50

[J FLOPPY SAVER Protection for center holes of 5%
lloppy disks. Only 1 needed per diskette. Kit contains
centenng post, pressure tool, tough 7-mil mylar reinforc-
ing rings. Installation tools and nngs for 25 diskettes.

$14.95
N D REPORT—By
1t fextbook on the farf

o! use by PascallZ, PascallM

Re-ovders of rings anly

O PASCAL USER
Jensen and Wir!
gquage. Recommeri

and PascaliMT users.

8

O THE C PROGRA NGUAGE — By
Kernighan and rd lexlbook on lhe
language. Fieco se by BDS C, tiny C, and
Whitesmiths C u:

******

Orders must specify disk
systemns and formats:
e.g. North Star single,
double or quad density,
IBM single or 2D/256,
Altair, Helios II,
Micropolis Mod | or Il
5%" soft sector (Micro
iCOM/SD Systems
Dynabyte). etc.

Prices F.O.B. New York
Shipping, handling and
C. C;JD charges extra

Manual cost applicable
against price of
subsequent software
purchase.

The sale of each
proprietary software
package conveys a
license for use on one
system only

Lifeboat Associates, 2248 Broadway, N.Y., N.Y. 10024

(212) 580-0082 Telex: 220501(/{/%, W
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Tellit
and forget it...

... the new CY500 stored
program stepper motor
controller runs its own program,
freeing your host computer

for other jobs.

No more one-pulse, one-step operation
requiring your host computer to tie
itself down to a stepper motor. Now
Cybernetic Micro Systems brings you
a function-oriented stored program
stepper motor controller that allows the
user, or host computer, to program

it and forget it. ..

The CY500 executes 22 hi-level
instructions, either in command mode
or as a sequence of internally-stored
commands, using single byte code such
as ‘P’ for position, ‘R’ for rate, and 'S’
for slope. Parameter values can be
expressed in ASClI-decimal for
keyboard programming or binary code
from the host computer. Parallel or
serial communication.

The stored program capability allows
the use of ‘DO-WHILE' program looping
and ‘WAIT-UNTIL operation. Ten
different operational modes allow
absolute or relative positioning, full-

or half-step operation, hardware or
software control of direction, start/stop,
... and many more.

Numerous input and output control
lines allow synchronizing the CY500
with external events or devices and
allow each step to be triggered.
Stepping at rates up to 3500 steps/sec,
the CY500 also provides ramp-up, slew,
and ramp-down operation, all under
software control. Two interrupt lines
request the host's attention if needed.

This +5 volt N-MOS TTL-compatible
controller is available from stock, today,
for only $95.00. Contact Cybernetic
Micro Systems. We want to see you
program your stepper motor and then
... forgetit.

Cybernetic Micro Systems
445-203 South San Antonio Road
Los Altos, California 94022

(415) 949-0666

(Use your MASTER CHARGE or VISA
charge card)

Listing 1: Gasuse program for determining mileage, gas efficiency, and keeping track of
gas expenses.

10 REM PROGRAM GAS TO FIGURE MILEAGE
40 REM SCRATCH F “GASUSE”
50 REM SAVE DC F (“GASUSE") *“GASUSE"
110 U$ = HEX(OC)

1010 PRINT " | COMPUTE AND DISPLAY GAS MILEAGE”

1020 PRINT ” ENTER ZERO FOR UNKNOWN FIGURES, | WILL TRY"

1030 PRINT " ENTER ZERO FOR MILES TO STOP"

1032 PRINT

1035 PRINT ” ENTER 1. FOR SCREEN DISPLAY""

1037 PRINT " 2. FOR PRINTER OUTPUT"

1039 INPUT P9

1040 PRINT

1050 PRINT “STARTING MILES’;

1060 INPUT MO

1070 M7 = MO

1075 IF P9 =2 THEN 8100

1080 PRINTUSING 1081

1081 % COST DISTANCE TOTAL AVE TOTAL TOTAL

1082 PRINTUSING 1083

1083 %MILES GAL MILEAGE MILES MILEAGE COST GAL

1084 PRINT :

1100 PRINT U$; “NEXT MILES”;

1110 INPUT M1

1115 IF M1=0 THEN 1900

1120 IF M1>M7 THEN 1130

1124 PRINT U$;" THIS MILES LESS THAN LAST, OR SAME"

1126 GOTO 1100

1130 PRINT U$;" GALLONS";

1140 INPUT G1

1160 PRINT U1;”  DOLLARS";

1170 INPUT D1

1190 IF G1=0 THEN 2000

1195 IF D1=0 THEN 2100

1200 REM

1210 M8 = M1-M0

1220 D8=D8 + D1

1230 G8=G8 + G1

1245 IF P9 =2 THEN 8150

1248 PRINT U$;

1250 PRINTUSING 1252,M1,D1,G1,M1-M7,(M1-M7)/G1,M1-M0;M8/G8,D8,G8

1252 o #HRHHE SHEAH FE# FHE B H R PR F SEIE AR B 4

1255 PRINT

1260 M7 = M1

1290 GOTO 1100

1900 STOP

2000 PRINT U$; " GALLONS ENTERED AS ZERO, ENTER CENTS/GALLON'":

2010 INPUT CT

2020 IF D1 =0 THEN 2080

2030 G1=D1/(C1/100)

2050 GOTO 1200

2080 PRINT U$; " DOLLARS ALSO ZERO, NO CALCULATION POSSIBLE'":

2090 GOTO 1100

2100 PRINT U$; " DOLLARS ENTERED AS ZERO, ENTER CENTS/GALLON"":

2110 INPUT C1

2120 D1 = G1*(C1/100)

2130 IF D1=0 THEN 2180

2150 GOTO 1200

2180 PRINT U$;”" CALCULATION RESULT IS ZERO; REENTER "

2190 GOTO 1100

8100 SELECT PRINT 215(80)

8110 PRINTUSING 1081

8111 PRINTUSING 1083

8115 SELECT PRINT 005(64)

8120 GOTO 1084

8150 SELECT PRINT 215(84)

8160 PRINTUSING 1252, M1,D1,G1,M1-M7, (M1-M7)/G1,M1-M0:M8/G8,D8,G8

8170 SELECT PRINT 005(64)

8180 PRINT U$;TAB(64)

8190 GOTO 1260

9400 DEFFN'O “LISTS"

9404 DEFFN'1 *,9999"

9406 DEFFN’2 **000,9999"

TOTAL  AVE TOTAL

MILES  COST GAL DISTANCE MILEAGE MILES MILEAGE COoST
1202  $4.19 75 201 26.8 201 26.8 $4.19
1453  $575 10.1 251 24.8 452 25.6 $9.94
1604 $259 5.0 151 30.2 603 26.6 $12.53
1715  $3.45 62 111 17.9 714 24.7 $15.98
1995 $3.95 6.9 280 40.1 994 LT $19.93

TOTAL

GAL

WMNN) —

Table 1: Sample output from listing 1. To determine accurate gas usage take an average

over several results.
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Stanley’s office staff says Stanley always stays
one step ahead. So no one was surprised when he
showed up with Microsoft’s COBOL-80 for the
office computer. That’s when things started
happening.

As Stanley explains, “Suddenly, the whole
business operation is more efficient. I use it for
everything: inventory, payroll, record keeping,
customer and employee files. Since COBOL is the
standard language for business and commercial
applications, more programs are written in COBOL
than any other language. Believe me, nothing
beats it in terms of powerful use of disk files,
data manipulation facilities and interactive ter-
minal communications’’

Stanley added loudly, “And that’s versatility and
efficiency I'd like to see more of around here.

“My COBOL-80 package from Microsoft
includes the MACRO-80 assembler, LINK-80
linking loader and LIB-80 relocatable library
manager. [ can even call FORTRAN, BASIC,
assembler and COBOL modules from a COBOL-
80 program. It’s perfect—a total software develop-
ment package, exclaimed Stanley.

Microsoft's COBOL-80 is an ANSI-74 standard
COBOL that supports such advanced data
manipulation verbs as COMPUTE, INSPECT,
STRING, UNSTRING AND SEARCH: three-
dimensional arrays; full COPY facility; and com-

plete screen handling capability. The optional
packed decimal format saves on mass storage by
as much as 40%. And as Stanley puts it, “With
my floppy disk system, that’s a big plus”

Stanley can’t say enough about his new addition
to the office. “COBOL-80 supports indexed and
relative files, including DYNAMIC access, FILE
STATUS, START, READ NEXT, DELETE
and REWRITE. Best of all, interactive ACCEPT/
DISPLAY gives the most powerful screen handling
capability possible.

“Frankly,’ says Stanley, “Microsoft COBOL-
80’s performance is so superior it’s set a whole
new standard of efficiency for my staff. My new
motto? ‘Shape up or ship out. Thanks Microsoft,
my office will never be the same”

The COBOL-80 package for the CP/M or
[SIS-II operating system with documentation is
$750. Documentation may be purchased sepa-

rately for $20. Dealer purchases and OEM

license agreements available on request.
Circle 53 on inquiry card.
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String Comparator
for Horizon

Richard W Lindberg, 9302 Mayrene Dr,
Garden Grove CA 92641

As a recent purchaser of a personal computer, and an
even more recent subscriber to BYTE, I look for program-
ming articles to help expand the horizon of my Horizon. I
scanned the September 1979 issue as soon as it arrived,
and was intrigued by the article “A Similarity Com-
parator for Strings,” by T C O'Haver on page 58. Realiz-
ing changes would be necessary, | immediately set out to
translate it to run in North Star BASIC.

The first change required was the replacement of the
string operator MID$(A$,1,1) with A$(I,I) in statements
130, 140, 230, and 240. (Note that North Star also allows

Listing 1: Similarity comparator program in North Star BASIC,
adapted from the program by T C O'Haver.

8 DIM A$(64),B$(64),23(64),A1$(64),B1$(64)
10 T=0
20 P=3
30 I"FIRST WORD",
40 INPUT Al$
50 A=LEN(A1$)
55 A%$(1,A)=A1%
60 I"SECOND WORD",
70 INPUT B1$
75 IF A1$=B1$ THEN I"EXACT MATCH"
80 B=LEN(BI1$)
85 B$(1,B)=B1%
90 IF A>BTHEN B=A
100 FORM=1TOB
110 C=0
120 FORI=1TOM
130 K$=A$(B-M+1,B-M+1)
140 L$=BS$(I,1)
150 IF K$=L$ THEN C=C+1
160 NEXT I
170 C=CItP
180 T=T+C
190 NEXT M
200 FOR M=B+1 TO 2*B-1
210 C=0
220 FORI=1TO 2*B-M
230 K$=A%I,I)
240 L$=B$(M-B+I,M-B+1I)
250 IF K$=L$ THEN C=C+1
260 NEXT I
270 C=CtP
280 T=T+C
290 NEXT M
300 S=100*T/BtP
310 1S, %"
320 T=0
325 B$=27$
330 GOTO 70
340 END
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the implied LET and the use of | for PRINT.) The next
change was the addition of a DIMension statement to
allow strings greater than 10 characters in length. Then
when trying to compare two strings of different length,
the computer threw me out! This necessitated having
enough blanks in the shorter string to match the length of
the longer one. To accomplish this, strings A$ and B$
were set to 64 blanks by the dimension statement, and
temporary strings A1$ and B1$ were used to read in the
input string data and compute the lengths A and B. A1$
was then placed in the first A characters of A%, and B1%
in the first B characters of B$, leaving the remaining
characters blank. Blank string Z$ is used to reset B$ to
blanks before testing a new string, otherwise there would
be unwanted characters left in B$ if the previous string
were longer than the new string. This was noticed when I
followed O'Haver'’s test sequence, and found that POO
gave a 100% match with POOL, because the previous
test string was COOL and the L was still there. So with
the addition of line 325, I knocked the L out of it and had
the program running. The address strings took many
seconds to run.

Listing 1 gives the program as adapted to North Star
BASIC Version 5.0, and listing 2 shows a sample run for
comparison with the published run. Note that the agree-
ment is quite good except for POOL ROOM, MAIL
ROOM, and the long address strings. These differences
are possibly due to the addition of the trailing blanks to
fill the shorter string. A speedier version would be even
more useful, and I am looking forward to the assembly
language version — who would like to write it?

Listing 2: Two sample executions of the program in listing 1.

RUN
FIRST WORD ?POOL
SECOND WORD ?POOL
EXACT MATCH
103.125%
?POOR
45.3125%
?COOL
45.3125%
?POO
45.3125%
?POLO
28.125%
?LOOP
18.75%
?PAIL
12.5%
?POOL ROOM
20.164609%
?MAIL ROOM
3.0178326%
?PO/OL
14.4%
70000
40.625%

RUN
FIRST WORD ?T.C. O'HAVER 710 HILLSBORO DR. SILVER
SPRING MD.
SECOND WORD ?TOM O'HAVER 710 HILLSBORO DR. SILVER
SPRING MD.
77.241074%
?R.D. O'HAVER 710 HILLSBOROUGH RD. SILVER SPRINGS FL.
14.492063% MW



APPLE OWNERS —
EXPAND YOUR SYSTEM
WITH 8" FLOPPY DISK
FROM WIZARD!

Many software programs are restricted by the 116 K available on the 5’’ disk
drives now on the market. Some business programs require 12 or more disk-
ettes, which can be both confusing and error inducing.

WIZARD offers four solutions:
"“WIZARD 1 +1"" : single 8'' drive system; 256 K
“WIZARD 2 +2'" : two 8"’ drive system; 516 K
"“"WIZARD PLUS"' : two 8'' drives, double sided; over 1 megabyte
"“"WIZARD 10’" : 10 megabyte Winchester drive, formatted as one file.

All systems are ready to run, fully assembled and tested, and include:
SHUGART full size 8" floppy disk drive(s).
Controller Card for your Apple (48K RAM required)
All interface software, cables, connectors, cabinet and power supply.
ONE YEAR parts and labor warranty from defects in material and workmanship.

WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS:
we are currently developing other hardware and business software.

ALL SYSTEMS AVAILABLE NOW (stock to two weeks).

SEE YOUR LOCAL APPLE DEALER, OR CONTACT THESE WI/ZARD DISTRIBUTORS:

MAR-COMP COMPUTER DISTRIBUTORS, INC.
175 East Edgewood Drive PO BOX 9194
McMurray, PA 15317 Austin, TX 78766
(412) 531-5445 (512) 345-9729
DEALER INQUIRIES INVITED

SOFTWARE: We have software available to run on these expanded capacity systems; please
send for our list.
If you are a software writer and have programs currently on 5’° that would
benefit from the expanded capacity of our 8"’ systems, we would like to hear
from you.

WIZARD is a registered trademark of D&T Electronics, Inc.
Apple is a registered trademark of Apple Computer, Inc.
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Clubs sad Newsletiers

Sorcerer User's Group
in Ann Arbor Ml

The Sorcerer User’s Group
and their newsletter, The
Sorcerer's Apprentice, are
based in Ann Arbor MI.
The group meets once a
month at the Newman Com-
puter Exchange and the
newsletter is printed every
month and a half. The
group’s object is to spread
Sorcerer-related information
to all owners and to get as
much out of the machine as
possible. Contact Dave
Bristor, 1530 Washtenaw,
Ann Arbor MI 48104.

Computer Group for
Medicine and Science

Microcomputers in
Medicine and the Sciences

Association is an organiza-
tion devoted to aiding
members of the medical and
scientific communities gain
working knowledge of com-
puters and their uses in
research and practical ap-
plications. Meetings are ac-
credited seminars covering
languages and applications
of microcomputers. They
meet in the Chemistry
Building, Rm 105, Universi-
ty of South Florida, Tampa
FL, on the fourth Thursday
of the month at 7:30 PM.
Their newsletter is called
MIMSA News.

Software World

Called the Software
World, this quarterly
publication from England
contains programs, book

the
microcomputer
people®

THE VITAL
INGREDIENT:

EXPERTISE

Before you buy your new

microcomputer, chances are
you have a lot of questions.
Important questions that
could mean the difference
between a working system
and a wasted system. The
vital ingredient is expertise.
The microcomputer people at
Computer Mart are expert at
answering your questions
and helping you put together
the best system for your
application. Whether it’s for
business, the home, or the
laboratory; come see the
experts at Computer Mart

|| of New Jersey. We have the
vital ingredient.

Computer Mart of New Jersey)
1 Route 27
Iselin, N.J. 08830
(201) 283-0600

HOURS:
Open at 10 am, |
Tuesday through Saturday )
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reviews, new products, and
computer related business
items. The subscription rate
in the US is $64 a year. The
newsletter is one of a series
of three software related
publications from A P
Publications Ltd, 322 St
John St, London EC1V 4QH
ENGLAND.

Compucolor User’s
Group

The Canadian Com-
pucolor User’s Group meets
on the second Wednesday of
every month and invites
users as well as interested
onlookers to join and utilize
the program library. For
more information, contact
House of Computers Inc,
368 Eglinton Ave W, Toron-
to, Ontario M5N 1A2
CANADA.

Club 1802
Newsletter

Club 1802 is a newsletter
published for users of
microcomputers which are
based upon the 1802 pro-
cessor. Programs, book and
program reviews, want ads,
items for sale and letters on
related subjects are included.
The newsletter is published
twelve times a year and cur-
rent rates are scheduled to
be about $10 a year. For
more information, contact
Club 1802, POB 985,
Dickinson TX 77539.

Apple Dayton

This Apple II users group
alternates their meeting
dates between the second
Wednesday of odd
numbered months and the
second Thursday of even
numbered months to allow
different people to attend at
least bi-monthly. Meetings
are held at Computer Solu-
tions, 1932 Brown St,

Dayton OH, at 7:30 PM.
For more information, con-
tact Apple Dayton, Robert
W Rennard, 2281 Cobble
Stone Ct, Dayton OH
45431.

Sorcerer User's
Group Newsletter

The Exidy Monitor is a
monthly newsletter intended
for users of Sorcerer
microcomputers. The
newsletter contains pro-
grams and other technical
articles plus a software
library buyer’s guide for
members and nonmembers.
For information, write to
The Exidy Monitor, c/o
Computer Mart of
Massachusetts, 1395 Main
St, Waltham MA 02154.

Computer Club in
Central Nebraska

Compusers is a new club
for anyone interested in
computing, particularly
owners or prospective
owners of microcomputers
of any make. Meetings are
held on the third Monday of
each month at 8 PM. Dues,
by-laws, and permanent of-
ficers are not yet establish-
ed. For more information,
contact Rocky Friend, POB
2064, Hastings NE 68901.
Their monthly newsletter is
also available from the same
address.

West German
Microcomputer Club for
Radio Amateurs

The DAFG/GART Ger-
man Amateur Radio
Teleprinter Group has 1300
members who use SDK-85,
KIM-1, PET 2001, TRS-80,
Apple I, and other
microcomputers for amateur
radio operation in RTTY,
FAX, SSTV, or CW. The
membership fee is DM 35.00
annually. The newsletter,
RTTY, is published six times
a year. For more informa-
tion, contact Manfred N
May, Herrenstr.56, D 5014
Kerpen-Sndf. Or contact R F
Matthaei, Beisserstr.45, D
2000 Hamburg-63, uC-
Referat, WEST GERMANY.




MICROTENR

SO RELIABLE WE GIVE YOU

® & 0 @ 8 & 8 & 0 8 & 8 6 6 6 0 O 0 e

275 276 277 278 279

270 271 272 273 274 : "’LQADED WITH |NNOVAT|ONS

265 266 267 268 269
260 261 262 263 264
255 256 257 258 259
250 251 252 253 254
245 246 247 248 249 .

240 241 242 243 244
235 236 237 238 239 96-character ASCI| (upper and lower case)

; Adjustable forms width to 92"
2 233 397 208 200 1B Parallel, serial (RS-232C), and IEEE-488
, interfaces available

40, 80 or 120 columns (software selectable)
Non-thermal paper, pin feed

125 CPS, 70 lines per minute

9 X 7 dot matrix

Vertical format unit

® 0 6 0 9 006 0 6 0 0 0 & 0 0 &

OUR UNIT PRICE

$750. Parallel
$835. Serial (RS-232C)
$895. |IEEE-488

For more information contact:

MICROTEK, Inc.
7844 Convoy Court
San Diego, CA 92111
Tel. (714) 278-0633
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Free Newsletter on
Process Instrumentation
Systems

A newsletter series entitled
ControLoops covers the
fundamentals of industrial
process instrumentation and
control systems. Theory and
implementation on unit con-
trol systems including
cascade control, auctioneer-
ing, and feedforward con-
trol, plus application
diagrams are featured in the
series. For a free subscrip-
tion to ControLoops, con-
tact E Ross Forman,
Manager — Instrumentation
Engineering Group, Day and
Zimmermann Inc, 1818
Market St, Philadelphia PA
19103.

PAX (Program
Analysis Exchange)
Succeeds 52-Notes in
a New Format

PAX is a publication
devoted to the analysis and
evaluation of widely used
personal computing softwa-

currently on the public
market for which good sup-
porting documentation is
not known to exist. Back
issues of PAX and 52-Notes
are available for $1 each.
Write to Richard C Vander-
burgh, 9459 Taylorsville Rd,
Dayton OH 45424, to obtain
information on contributing
articles.

of microcomputers in the
classroom, to assist in the
development of software to
meet specific curricular
needs, and more. For more
information, contact N
Solntseff, Unit for Computer
Science, McMaster Univer-
sity, Hamilton, Ontario,
L8S 4K1 CANADA.

Ontario Society for
Microcomputers in
Education

A group of seventy
educators have started the
Ontario Society of
Microcomputers in Educa-
tion in order to coordinate
individual efforts and pro-
vide a clearinghouse for the
exchange of information on
equipment, curricular
materials, and teaching
methods. The group’s aims
are to promote the use of
microcomputers in all
aspects of education, share
knowledge of hardware and
software, develop strategies
for demonstrating the uses

International Computer
Club

The International Society
of Personal Computerists
was organized to promote
and advance personal com-
puting on a world-wide
basis. The society’s services
include free software, free
consultation, custom pro-
gramming, conversions from
one BASIC system to
another, and group dis-
counts on software and
hardware purchases. Tid-
Bits, the newsletter, is of
broad general interest to
computer users and hob-
byists. The society publishes
several other newsletters

tailored to Apple users,
Heath users, TRS-80 users,
beginners, and nonusers.
Membership is $15. Contact
International Society of Per-
sonal Computerists, 4554
Cristy Way, Castro Valley
CA 94546.

Southern New
Hampshire Apple Group

The Southern New Hamp-
shire Apple Core meets once
a month. The group is
dedicated to Apple users,
and they currently have
plans to give public
demonstrations of com-
puters. Their newsletter is
entitled SNAC Facts and it
contains information con-
cerning the meetings, items
of general interest, and short
programs. The members are
building a disk library and
are interested in hearing
from other Apple users.
Dues are $6 per year. For
more information, contact
SNAC, Computerland of
Nashua, 419 Ambherst St,
Nashua NH 03060.®

SPECIALIZING IN

QUALITY MICROGOMPUTER HARDWARE

INDUSTRIAL « EDUCATIONAL « SMALL BUSINESS « PERSONAL
BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT

Rz 1/0
2K ROM
2K RAM
3 Serial Ports
1 Parallel Port
WIRED: $295.00

ECT-100-F
RACKMOUNT
CARD CAGES
KIT: $200.00
WIRED: $250.00

lvl‘(r e Cong 0L B Mology
Onie ¢ ol f

POWER SUPPLIES, CPU’s, MEMORY, OEM VARIATIONS

ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080
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16 K RAM

| FULLY STATIC
MEMORY
KIT: $279.00
WIRED: $310.00

TT-10

TABLE TOP
MAINFRAMES
KIT: $340.00
WIRED: $395.00

763 RAMSEY AVE.
HILLSIDE, N.J. 07205
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TEX and METAFONT, New Directions in Typesetting

by Donald E. Knuth

TEX and METAFONT
e Durteen a1 penetting

TRV

TEX and METAFONT, New Directions in Typesetting describes two systems that are going to change
the typesetting/publications world. TEX is a system for typesetting technical text currently being im-
plemented in PASCAL. It is in the public domain and is available to all who are involved in computerized
typesetting. METAFONT, a system for design of alphabets suited to implementation on raster-based
devices, permits a designer to give a completely precise definition to an infinite variety of typefaces. TEX and
METAFONT are unique and powerful achievements whose concepts will be useful to: authors and
publishers; programmers and system designers in typesetting, graphics, and office automation; typeface
designers and commercial artists; compositors; university computing centers; and manufacturers of typeset-
ting equipment. Foreword by Gordon Bell. A co-publication of Digital Press and the American Mathematical
Society. 1979, 360 pp., ISBN 0-932376-02-9, paperback, $12*.

Data Processing Technology and Economics, Second Edition

by Montgomery Phister, Jr.

Data Processing Technology and Economics, Second Edition, is a comprehensive study of the data
processing industry from its inception through 1978-79. It provides quantitative data and insightful nar-
rative on four topic areas: the marketplace, products, applications, and costs. Coverage includes operating
costs (to the user) and development, manufacturing, marketing, and maintenance costs (to the supplier).
Other topics include hardware and software reliability, computer (and peripheral) population, system perfor-
mance with multiprogramming, software performance and usage, 1/0 technologies and costs, computer use
by industry and government, principal applications, human performance factors, and the important com-
puters. Data Processing Technology and Economics is for users, applications programmers and
systems analysts, system programmers, hardware designers, and managers. A co-publication of Digital
Press and the Santa Monica Publishing Company. 1979; 736 pp.; hardbound (ISBN 0-932376-03-7),
$29.95*; paperback (ISBN 0-932376-02-9), $24.95°.

Computer Engineering: A DEC View of Hardware Systems Design
by C. Gordon Bell, J. Craig Mudge, and John E. McNamara

Computer Engineering: A DEC View of Hardware Systems Design is the story of hardware systems
design practiced at Digital Equipment Corporation from 1957-77. It provides a set of case studies of classic
design principles and techniques practiced under the real-world constraints of marketplace economics and
continually evolving technology; an overview of the computer industry—insight into the complexities of its
interrelated forces and an historical perspective; and a description of the development of families of
machines. Computer Engineering is for people who want to understand the evolution of hardware
systems design: hardware systems designers, university students (used in computer architecture courses at
Caltech and UC/Berkeley); management of companies planning systems or planning to buy systems; soft-
ware engineers; users. 1978, 585 pp., ISBN 0-932376-00-2, hardbound, $19.95°.

Technical Aspects of Data Communication

by John E. McNamara

Technical Aspectsol
Data Communication

dlifgliltlall

Technical Aspects of Data Communication provides a practical approach to the nuts-and-bolts prob-
lems and solutions in configuring communications systems. It describes common pitfalls in systems design
and ways to avoid them, while also serving as a useful reference tool. Technical Aspects of Data Com-
munication is intended to fit between books that treat data communication solely on a system level and
hardware manuals that specify in detail the function of each bit in each register. The book features: com-
parison of protocols (DDCMP, BISYNC, SDLC), extensive explanation of interface standards (CCITT/V.44,
RS232C, RS422, RS423) comprehensive appendices (how far —how fast?, modem options, codes (Baudot,
ASCII, and others), UART, format and speed table for asynchronous communication, channel
conditioning). Other topics covered are the 20-milliampere loop, telephone switching systems, error detec-
tion, and digital transmission and packet switching networks. 1977, 382 pp., ISBN 0-932376-01-0, hard-
bound, $19.95°.

Digital Press, Educational Services
Digital Equipment Corporation
12-A Esquire Rd., Billerica, MA 01862

ORDERING INFORMATION

*Prices are U.S. only. (Contact your nearest office of Digital Equipment Corporation, Educational Services for prices outside
U.S.) Ten percent discount for two or more copies. Shipping and handling charges will be added to all orders not prepaid.

Please specify number of copies:
TEX and METAFONT, New Directions in Typesetting

Data Processing Technology and Economics, Second Edition

O hardbound [J paperback

O Check enclosed.

Computer Engineering: A DEC View of Hardware Systems Design

Technical Aspects of Data Communication

[0 Please invoice me. (Specify billing address if different
from shipping address.)

Remit to: Dept.DPC, Digital Press, at the address above.
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Implementing Dynamic Data
Structures with BASIC Files

In many computer applications
where a large amount of information
is to be stored, the need arises to sort,
insert, and delete items efficiently
using random-access tape or disk-
based files. A common method of
implementing a mailing list, for ex-
ample, is to add new names to the end
of the current file and to delete names
by putting a blank field in place of the
names to be deleted. This minimizes
the number of time-consuming reads
and writes to the file.

However, when this mailing list
has to be printed in zip-code order,
for example, the task becomes
extremely slow as the number of
names increases. This is because the
number of file accesses increases ex-
ponentially with the number of items
to be sorted. One possible solution is
to actually sort the file so that it is
always in order. This is impractical
because it necessitates the same sort
operation as before, plus a complete
rewrite of the file.

With close examination of the pro-
blem, you might decide that the file
should always be kept in order by
inserting a new name in its proper
place. This is a good idea, but
requires that you must move, on the

About the Author

Ted Carter is employed at the Texas In-
struments Corporate Engineering Center. In
1978, he founded Software Industries, a cus-
tom software house. His interests include com-
puter speech synthesis and computer automa-
tion.
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Ted Carter
902 Pinecrest
Richardson TX 75080

average, N/2 names (for a file of N
names) to make room for the new
names. Again, with large files, this
may take an inordinately large
amount of time.

In order to solve these problems
successfully and efficiently, you need
a data structure that will permit an
insertion and deletion of components
without having to worry about where
new components fit or what happens
to the empty space left by deletion.
The tool needed to create such a
structure is called a pointer. This is
simply a number that points to the
location of a desired piece of data.
Using disk files, for example, a
pointer to a piece of data is its actual
record number on the disk file. This
takes advantage of the random access
capabilities of a disk file so as to
directly locate and read the data using
the pointer value.

Using pointers, a linked list, the
simplest type of dynamic data struc-
ture, can be built. In order to build
the linked list, every data record must

BASE

be accompanied with a pointer to the
next element in the linked list.
Therefore, space must be reserved in
the file for a pointer value within each
data record.

A linked list is shown pictorially in
figure 1. In a disk file, for example,
you could store the base pointer value
in the first record of the file.
However, you need some way of
knowing that the last data item Z
does not point to anything. This can
be accomplished by storing some
special number not in the range of
possible pointer values, such as zero,
as the pointer value associated with
the last data item. An important thing
to realize is that records X, Y, and Z
can physically be in any order on the
disk. However, they are linked in
order and can be retrieved in order
with absolutely no comparing or sort-
ing.

Record insertion is also relatively
simple. The ordered list is scanned
until the element to be added is
greater than or equal to the current

Figure 1: Example of a linked list. In this picture, X, Y, and Z are records containing the
information that is to be stored. The boxes on top represent a portion of memory con-
nected with each record that contains the address of the next record in the list. These are
called pointers. The first record in the file, called the base record, points to the first data
record in the file but does not contain data itself. This is because the base record also
contains a pointer (not shown) to the first available space for new records.
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*Suggested retail price.
Substantial OEM and dealer
discounts available

You can’t buy more
capability for less . . . But
you can buy less for more.

MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT
MATRIX PRINTER. The first in a series of new full-capability low-cost printers designed specifically
for the general use computer market. The Model 88T is a fully featured printer with a dual
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper
feed system provides the precision required to handle multi copy fanfold forms, ranging in
width from 1 inch to 9.5 inches. For those applications where paper costs are important, the
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives crisp,
clean print without messy ribbbon changing. The microprocessor controlled inferface has 80, 96
or 132 column formating capability while printing upper and lower case characters bi-
directionally at 100 characters per second.

With all of these features, plus quality construction, continuous duty print head and atftractive
styling, the Model 88T would easily sell at the competition’s “under $1000” (999.°) tag. But we
are offering it for only $749; this should make you happy and several hundred dollars richer.

Write for complete specifications and pricing information.

-\ n p . MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH / SALT LAKE CITY, UTAH 84119 / (801)973-6053
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TRS-80, Apple Il

and S$-100 owners.
BusyBox.”

It makes your
com

uter
do things
1tnever
did before.

CONTROL UNIT  BUSY BOX

MicroMint introduces a new wireless
AC remote control interface for the
Sears and BSR X-10 home control
system. Use your present TRS-80
Level II, Apple Il or S-100 computer to
provide complete home security through
control of lights, appliances and motors
with a few simple Basic commands.
Buss compatible with virtually all
microccomputers, Completely assembled
— Just plug in and turn on!

As featured in:
“COMPUTERIZE A HOME”
BYTE, January 1980

BUSY
BOX "

Assembled and tested.

Busy Box $79.95
Cable and connector for TRS-80 14.95
Cable and adapter for Apple Il 29.95
Cable and adapter for S-100 34.95

Power Supply (necessary for TRS-80) 9.95

(-]

NY residents add 7% sales tax.

To order call (516) 374-6793

or write: The MicroMint Inc.
917 Midway
Woodmere, NY 11598
Dealer inquiries invited.

TRS-80 is trademark of Tandy Corp.
Apple 11 is trademark of Appie Computer
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The number of file accesses
increases exponentially
with the number of items

to be sorted.
S

element and less than the next ele-
ment in the list. The new element is
then inserted between these two
elements. For example, assume that
Y2 is to be inserted before Z and after
Y, as in figure 2a. This is achieved by
placing Y2 physically in the first free
position on the file, making Y2 point
to where Y pointed, and making Y
point to Y2, as in figure 2b.

The process of deleting an element
is easier. Consider deleting Y2 from
the list in figure 2b. By making Y
point to where Y2 pointed before Y2
was deleted, the result is the list in
figure 2a.

In some situations, an improve-
ment on the linked-list data structure
is the doubly linked ring, shown in
figure 3. With this structure, you may

scan from either direction, often
facilitating an insertion and deletion
either before or after an element. For
ease of explanation and understand-
ing, a simple singly linked list as in
figure 1 will be used in the examples
given in this article.

Implementing the Linked List

When implementing a linked list
using random-access files, some addi-
tional problems must be solved. An
element can be inserted in the linked
list easily enough, but the computer
must know where the first empty disk
file *is located. Secondly, when
deleting an element, the disk file loca-
tion of the deleted record should be
recovered for later use.

These problems could be solved by
marking the record to be deleted and
later searching for the first empty or
marked record when adding a new
element. A much better solution is to
create a linked list of free records.
When adding a new element, a record
is taken out of the linked list of free
records and inserted in the ordered

BASE Y2
: .
X z
2a
Fe|
BASE Y2
[ | .
X z
2b

Figure 2: The process of insertion in a linked list. Figure 2a shows a new record, Y2 (pro-
bably physically located after nodes X, Y, and Z), before it is linked into its proper place
in the list. To link it into the list, as in figure 2b, only the pointers in Y and Y2 must be

changed.

BASE

3

Figure 3: Example of a doubly linked ring. In this kind of linked list, each record con-
tains a pointer to the previous as well as to the next record in the list. This has certain
advantages in some applications, although it creates more memory overhead in each
node. Doubly linked lists are not discussed in this article.
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16K RAM

The model 24-103 “STANDARD” RAM was designed for the
smaller system which does not require bank select. It has been in
production since late 1978 and has earned an enviable record for
reliability. Although it does not have some of the options of the
commercial cards listed below, its manufacturing quality has not been
cutin any way. The card has DIP switch addressing—any continuous

OTHER S-100 BUS STATIC RAMS

Fully Static
250 nsec.

$295

16K on 4K boundaries. All inputs are buffered and it comes fully
assembled and guaranteed for one year. Prices for the card with 250
nsec. memory chips start at $295 and drop to $255 for quantities 5-9.
You may deduct an additional $30 per board if you have a 2 Mhz.
system and can get by with 450 nsec. chips.

16K PLUS

This board has been sold primarily to dealers/system integrators
during the past 18 months. It has become the reliability standard
against which other boards are compared. It is fully static, 16K by 8
bits, and a premium quality product featuring all Schmitt trigger signal
inputs. The board has been optimized for the Cromemco system using
output port 40H for its bank select. It also has “start-up options™ which
allow the board to come up in either the enabled or disabled condition.
It is addressable by DIP switches to any continuous 16K on 4K
boundaries. Prices with 250 nsec. chips: 1-4 cards, $395; 5-9, $325.
You may deduct $30 more for 450 nsec. chips.

16K APEX

The board is very similar to the PLUS card. It differs in that its bank
select can use any of 256 output port addresses and it can be
addressed on 16K boundaries only. Pricing is the same as for the
PLUS.

8/16 RAM

This board was designed for the 1980s. It is configured as 16K by 8
bits when accessed by an 8-bit processor and configured 8K by 16 bits
when used with a 16-bit processor. The configuration switching is
automatic and is done by the board sampling the “Sixteen Request”
signal sent out by all 16-bit processors. The board has all the high
noise immunity circuits of the PLUS and APEX as well as “extended
addressing”. Extended addressing is a replacement for bank select
and makes use of a total of 24 address lines to give a directly
addressable range of over 16 megabytes. This card ensures that your
new memory purchases will not be soon obsoleted. It comes with 250
nsec. chips only and is guaranteed to run with our 8086 with an 8 Mhz.
clock. Prices: 1-4, $445; 5-9, $345.

MEMORY CHIPS

From time to time we have surplus 4044 type 4K by 1 memory chips.
Call for current availability and price.

HOW TO ORDER

There are two ways to go. You can check with your local dealer or
order direct from the factory. Bank cards, personal checks, CODs
okay. There is a ten day return privilege on factory orders. All boards
are guaranteed for one year—both parts and labor. Shipped preoaid
from stock.

Circle 60 on inquiry card.

CHECK THE READER SERVICE CARD
FOR INFORMATION ABOUT OUR
16-BIT 8086 PRODUCTS

Scattle Computer Products, Inc.

1114 Industry Drive, Seattle, WA. 98188
(206) 575-1830
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25050 BREAKING THE SOUND BARRIER

September 1977

Limited

The September ‘77 and March ‘79 covers of BYTE
are now each available as a limited edition art print,
personally signed and numbered by the artist,
Robert Tinney.

These prints are strictly limited to a quantity of 750
for each cover, and no other editions, of any size,
will ever be published. Each print is 18" x 22",
printed on quality, coated stock, and signed and
numbered in pencil at bottom.

Sendme___ ‘“‘Breaking the Sound Barrier”
prints at $25 each, and “Trap Door”
prints at $25 each. | understand this price in-
cludes Certificate of Authenticity and first class
shipment.

O 1 have enclosed check or money order
to Robert Tinney Graphics.
[0 Charge this to my Master Charge or Visa

Card # Expires:

Byte Cover Prints--

e N ]

i 25%%450 THE TRAP DOOR

March 1979

Editions.

The price of each print is $25. This includes 1) a
signed and numbered print; 2) a Certificate of
Authenticity, also signed personally by the artist
and witnessed, attesting to the number of the edi-
tion (750), and the destruction of the printing plates;
and 3) first class shipment in a heavy-duty mailing
tube.

To order your limited edition art print, fill out and
mail the order form below.

Ship my print(s) to:

Name
Address
City

State Zip

Send order to:

robert tinney graphics
P.O.Box 45047 = Baton Rouge, LA 70895
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Join the Computer Professionals’ Book Club now—
and save up to $150 on professional books you thought only libraries could afford!

Data Communications Standards edited by Harold C. Folts and Harry R. Karp. Pub-
NOW these fundamental reference bOOkS can 1 lisher's Price, $165.00. (Counts as a Set.) Code #450/579 e el

be yours fOI' only a fraction Of t_hP,il' cost! 2Aulomalic Data Processing Handbook edited by The Diebold Group. 978 pages. 269

. illustrations.
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m.UCh as $165 fOI' Only $14'95 When yOll 3 CRC Handbook of Mathematical Sciences edited by William H. Beyer.
join the Club Dictionary of Scientific and Technical Terms edited by Daniel Lapedes. 1.800 pages,
3.000 illustrations. Combined Publisher's Price, $89.45. Code #789/339
3 L s q 0 s Encyclopedia of Computer Science edited by Anthony Ralston and Chester L. Meek.
These high q}lfillty publishers ?dltlons are just a t.Oken of Microprocessor Applications Manual by Motorola Semiconductor Products. Inc. 720
the opportunities the Club provides to help you build your pages, illustrated. Combined Publisher's Price, $98.00. Code #769/312
professional library. As a Club member you’ll watch your Electronics Engineers’ Handbook edited by Donald G. Fink.
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every book. Usually 20%, 25%, or even higher! : U.S. dollars. 1
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because of late mail delivery of the Bulletin, you should receive a I Corporate Affiliation 5 :
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Listing 1: Program to create a linked list file. This program, written in CBASIC, creates
a small file that contains forward pointers to the next available record. The first record,
which is initialized to “2,3", points to the first data record in the file (record 2) and to the
first empty (available) record in the file (record 3). The second record, initialized in line
25, is a sentinel record that denotes the end of the file. It is always the last data record in
the file and has a forward pointer of zero.

10

REM CREATE & FILE WITH & LINKED LIST 0OF FREE RECOROE
FEM s WA o bl oM LR SR L A S SO L o A S T
FE M

Mo T 10 Fresz records o the camele &1
(Bl B the #£ile with a record lernath ot T8, @pvae
FEM-=31+ the £i1le nomber of ope,

CREATE “DATALFTILLY hFII s i
REM-—f gt eainter 1n b dered Tinked data 1i1s1
FEM-——armd 1Tist of 13 P @

FRINT #1: 2.3
M- —Fgt o nt~n1d1 wrth hiahbest soassible wvalue at and
R e 1)nL:d Tiet of data.

FRINT #1535 O."z Ri
REM=-—-Create the Virnkaer Cecarde Py e kg
FEM-maeh ane wornt to the racordg.

FOR 7= B R B i fh]ml gl ZaMt o3 NMEXT £
FEM-=Maz ke bthe laat racorad polntar sl
FiEMe—zaro to sianify the end of the list,

FRIRNT #1313 O, """

BLESE. 1

Listing 2: Program to add a record to a linked list file. This program uses the forward
pointers to chain through the linked list until the proper place for the new record is
found. The only pointers that need to be changed are those on the record being added
and the record immediately preceding it.

40

=

=i

> o
oo

~

98

M ":;lflr'lE AL FHENIIME R ] 1(;. (I R
REM -
FEM
REM
REM-=-—Mean £1]e #1 with

DOFRFEN "TATA, FILL"

- Fﬁi“t@lc f,. l1ete
3 H1.13 = &

IF NEXTFR T T (GTLE 500
REM-—--Get data to

[NFLIT " ey i SMNEWDAT G
REM==—L efrt dpetify data im a F1eld of planks,

NEWDATAS=LEFTS (NELTIATAS-+" ".14)
REM---Set pPoin i start ofF Vist,

FIIINTER=E¢ FIOINTER NEXTFOTNTER=BATE DN ER
REM-=-—~Zegrch loor which T rees the TJutud Tielk tw
FEM-~Ffind the | data,

Propar Pl

TRATILFOINTE

rgy
+

FIOTNTEFR= { i} E AT NEX T TNTE R LAT &%
IF NEWDATA$DATAS THEN 40
o NEWDATAS i the Tinked Tist
2 to b TRATLFOINTER,
] = sically put the rew record by
FEM-—fdllnq a re aut oo . Free Tinked list,
READ #1.NEXT NE X TRE
FEM--I+ TRATLFOINTER=FIINTER. ihgm the b FEadnter mued
FEM=~hbe moditie jer to oadd at the heainnina,
IF TRATLFOINTE INTER THEN 7%
FRINT #1.13 ) : NE X TRE TR
FRINT #1. BH EFOINTER . LET 20

NEWDATAE:

REM=——Now takes
FRINT #1.
REM=—Naw make the
REM=-pointed to by TRAILFOINTER
REM-—pPointed to bv TRAILFOINTER
PRINT #1 . NEYTF“EF' ~IINTER~
T NEXTF

TF
T where
pointer.
point to
NEWDATAS
EE. FREVDATAY

Few
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list. When deleting a record from the
ordered list, the record that has just
been removed is added to the linked
list of free records so that it can be
used the next time an element is to be
added.

The following example uses linked
lists and random-access files. For the
sake of simplicity, assume that each
record consists of one pointer to the
next record in the list and one string
of data. Since there are two linked
lists, the first logical record will con-
tain two pointers, one to the first data
element, the second to the first free
record.

The program of listing 1, written in
CBASIC, creates a data file capable
of holding ten data entries of fourteen
characters each. The file created by
this program is shown in listing 5a.
Notice that data record number two,
the first in the linked list of data, has
a zero for its forward pointer and is
filled with “z"s, the highest possible
data going in alphabetical order.
Such a dummy record, usually called
a sentinel, will always be the last ele-
ment of the linked list. The sentinel is
also used to locate the end of the link-
ed list when the linked list is traversed
in ascending order. Although pro-
grams can be written without the sen-
tinel record, the sentinel greatly
simplifies them.

The program of listing 2 adds a
record to the linked list. It gets the
data to be added and scans the linked
list (keeping a pointer to the previous
record) until the record to be added is
alphabetically less than the one being
read. When this occurs, the new item
should be added immediately before
the one being read. This is accom-
plished by making the new record
point to the record being read and
making the previous record point to
the new record. When inserting a new
item at the very beginning of the link-
ed list, a special case exists that must
be accounted for, since the base
pointer in the first record must be
changed to point to the new record.

Listing 5b shows what the data
looks like after adding a piece of data
named “First item”. Listing 5c and
listing 5d show the contents of the file
after the addition of several new en-
tries to the file. Note that the path of
the linked list is such that the data is
always in alphabetical order.



IS YOUR
Z80 HALF

ASLEEP?

Don't settle for less than the total
performance built into your 280
Computer. Wake up its entire potential
with an OASIS Operating System —

the high-powered, professional software

package that takes full advantage
of Z80 power.

Utilizing optimized Z80 code, OASIS
makes the system run faster. More and
better tools let you develop software
faster, too.

It's easy to use because all the
tools you need are included: ISAM files,
hard and floppy disk support, editor,
user accounting with logon, password
privilege level, and file security.
Options: BASIC Compiler, spooler,
text editor and output processor,

r----

development package, and more.

The BASIC Compiler is also an

interpreter, complete with debugger.

It makes programs run faster, takes less
memory, and provides software security.
A first for micros, it's an OASIS exclusive.

FEATURES: Single- & Multi-User/ User Accounting/Multi-Tasking /
File & Record Security/ Logon, Password & Privilege Protection/
Keyed (ISAM), Direct & Sequential Files/Hard & Floppy Disk Support/
Extensive Documentation

OASIS PRODUCTS: Single-User Operating Systern/Muiti-User Operating
System/Macro Re-locating Assembler/Debugger/ Linker/ Editor /
Output Text Formatter/ Spooler/ Communications Package/ Sort/
Diagnostic & Maintenance Utiliies/ Interactive EXEC Language/
Re-entrant BASIC Compiler

OASIS IS AVAILABLE FOR: Altos/Billings / Digital Microsystems /
Digital Group/ Cromemco/ Vector Graphic/ Micromation/Compucorp/
North Star/Onyx/ Bell Controls/ TRS-80 Mod [/ Vorimex and others

MAKES MICROS RUN LIKE MINIS.

Multi-User OASIS, available for most
computer configurations, gets even
more performance out of your system.

It has all the Single-User features,

PLUS a re-entrant BASIC Compiler, file
and record locking, variable time-slicing,
user-to-user communications, and
extended memory addressing. All fully
upward compatible with Single-User.

Documentation?...complete and
extensive. And, of course, there's
plenty of application software.

OASIS operating systems,
languages, development packages,
system utilities—all fully integrated,
all from one source.

Ask your dealer or manufacturer.
Or send the coupon direct, today.
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| Order OASIS direct from: PLEASE OASIS (Includes Manual) Manual Only Amount I
Phase One Systems, Inc. SEND ME: [] Single-User System $150 [l $17.50
7700 Edgewater Drive, Suite 830 [0 BASIC Compiler $100 O $15
Oakland, CA 94621 0 Multi-User System  $250 O $17.50
I Telephone (415) 562-8085 TWX 910-366-7139 (0 Re-entrant BASIC Compiler $145 | (] $15 I
My computer configuration (specify make, disk system, etc.) System and BASIC Manual L] $27.50
I Complete OASIS Products Manual | [0 $50 l
Complete Information O $1
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Listing 3: Program to list a linked-list file. This program uses the forward pointers to
print out the records in the order in which they are encountered. This example cor-
responds to printing out the data fields in ascending alphabetic order.

Listing 4: Program to delete a record from a linked list file. This program deletes a given
record by changing the pointer of its previous record. The pointers in record 1 and the
deleted record are changed so that this record is the first record of the linked group of

REM  THIS FPROGRAM LIZTS OUR ALREADY
F‘\E'M i G e e S R s P i e i it 5
REM
REM-—(pern file #1 with record lenat
EN "DATA.FIL" RECL 1
REM= t pointer to start of linked
READ #1-.135 FOINTEFR
REM-=-Laor tn traverse list and prin
REM==urntil FOINTER is zera.
READ #1,FOINTERS FOINTER, DATAS
IF FOINTE THEN FRINT DATA$
CLOSE 1

free (available) records.

The program of listing 3 and its
output in listing 5e will clarify any
confusion in following the list. This
program traverses the linked list of

SORTED FTLE. data and prints each item out as it is
e read. It can be concluded, from the
PR brevity of listing 3, that printing a
; sorted list is much easier with the use

14 st of a linked-list file organization.

todat

SOT0 20

Listing 4 shows the solution to the
problem of deleting a given data item
and placing the free space back into
the linked list of free records. The
program scans the linked list until it
reaches the end of the file or finds the
data to be deleted. When the data to
be deleted has been found, the pre-
vious record is made to point to
where the deleted record points. As in
listing 2, deleting the first item in the
linked list results in a special case,

REM  DELETE A& DATA ITEM FROM OUR MATN LINFED L1ST AND and the base pointer must be modi-
REM ARl §T TH WURICENEED LIST HEEREe e fied. The deleted record is then added
REM e i it e T e L i Wi R APRRD, SO NN WY A A .
ol to the linked list of free records.
REM--lipen file #1 with record lenath of I, Listing 5f shows the data file after the
10 OFEN "DATA.FIL" RECL “Fourth” data item has been deleted.
19 INFLUT"Data to deleted! v s ¢ . ol
REM--Left Justifv data in a field of Llanks, Note th'e 6" in the first line Qf listing
- DATAS T T AT R "4y 5f, which points to the first free
; heainnina af linked list. record, the record that has just been
25 INTER, NEXTFRE deleted.
als i WE THE LI EpRRenE RLNT R Although the concept of the linked
arc h ]unp +rdVL| i the linked list until it li difficul d e
REM=--+inds a match or runs out of data, mtrnay'be ltficult to understand, it
35 TRAILFOINTER=FOINTER: FROVDATA$=DATAINSG is a very powerful tool. If, in the
Z’r‘f‘ :\:‘;{\”ET:‘JF;;E‘EENﬁEH R RS g mailing list example, the information
L EAD SFOTNTERS NEXTF o DATATNG
50 T¢ NEXTROINTER=CG THEN FRINT"Mo matoh Foued, Ui G070 75 r‘_e"-ds‘“{ b? sorted by more .than one
i IF DATAINS<HDATAS THEN 35 field, it is simple to create a linked list
FEM--Delete the record pointed Lo by FOINTER bv makina the for each field to be sorted and to
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We make our Floppys
as if your job depends
on them.
Because it does.

In your work, data is too important to lose. So if you
use a Floppy Disk with even a minor flaw—like a dropout—
you risk a lot. That's why Maxell has taken the danger out
of Floppy Disks.

Maxell: the worlds most dependable Floppy Disks.

We've devoted two generations to building our
reputation as manufacturers of the world's finest magnetic
media. Our Floppy Disk technology achieves a consistency
that is rarely equalled . . . and never surpassed.

Even the jackets our floppys come in are made to
resist heat and mechanical shock. And they're specially
treated to prevent the build-up of static charges, so they do
their part to increase the total reliability of their precious
contents.

Made better than most specifications.

To guarantee complete interchangeability, all Maxell
floppys conform to ISO, ECMA, ANSI, JIS, and IBM
standards.
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But even more important to you, Maxell's own
tolerances are tougher than the industry’s.

And our inflexible Quality Control inspections permit
nothing to blemish our hard-earned reputation.

So when your job depends on full data retrieval,
depend on Maxell Floppy Disks. They work best . . . and so
will you. '

Maxell offers the full range of Floppy Disks, from
standard 8-inch to 5Va-inch, plus Data Cassettes.
Dealer inquiries invited.
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DATA PRODUCTS
The Quality Alternative

Maxell Corporation of America. Data Products Group
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Listing 5: Examples of linked list files. The contents of the file created by listing 1 are
shown in listings 5a, 5b, 5c, 5d, and 5f. In each case, the records are numbered 1
through 12, with record 1 at the top. Listing 5a shows the contents of the file just after it
has been created by the program in listing 1. Listings 5b, 5c, and 5d show the file after
one, two, and five records, respectively, have been added. Listing 5e shows the result of
running the program of listing 3. The data appears listed in ascending alphabetic se-
quence. Listing 5f shows the file after the fourth node has been deleted. Note that the
available record pointer in record 1 points to line 6, the location of the line that has just

been deleted.
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digit specifying the file or disk-drive
number. A slightly better solution for
very large data bases is to use
pointers to create a tree structure.
However, operations involving trees
are very involved, and a discussion of
them is outside the scope of this arti-
cle. Those interested in this subject
are encouraged to read the book
Algorithms + Data Structures =
Programs by Niklaus Wirth, listed in
the references.
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Uses of the Linked List

The concepts of linked lists and
pointers can also be used to handle
data that has a variable amount of
additional information associated
with it. One particular problem that
is unmanageable without linked lists
involves a theatre-booking program
where you have a movie film and an
unknown, highly variable number of
dates for which it is scheduled to be
used. Because of the uncertainty

The concepts of linked lists
and pointers can also be
used to handle data that
has a variable amount of
additional information
associated with it.

involved with the scheduling process,
it is usually unacceptable to either
limit the number of dates that can be
associated with a film or to reserve
enough space per film to handle even
the most heavily scheduled film.

One solution to this scheduling
problem makes use of a linked list. A
file containing the essential informa-
tion for each film can also have, for
each record describing a film, a
pointer that points to a linked list of
date records (each record containing
a date and its associated infor-
mation). Traversing the linked list of
dates for any one film is both fast and
easy, and each film takes up only as
much space for date records as is
needed.

The programs and ideas presented
here can be converted to work in any
programming language that allows
some sort of random-access files. In
cases where a linked list is applicable,
necessity for the additional storage
space for the pointers and the slightly
increased program complexity are
both far outweighed by the ability to
directly access related data items with
a minimum of searching and sorting.

The difficulty arises in determining
whether or not to use linked lists in a
particular application. There are,
unfortunately, no fixed criteria since
the choice of a method will depend on
such factors as the computer’s disk
capabilities, the number of data
items, the length of the data items,
how often the data will be sorted, and
how often the data base will change.
You should, however, plan the data
base before doing any programming,

taking into account the possible
methods and the tradeoffs
involved. m
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COMPUTERIZE YOUR HOME.

The Introl/X-10 peripheral system for your Apple*
Computer allows you to remotely control lights and
electrical appliances in your home.

YOU’'RE ALREADY WIRED.

Introl/X-10 operates by utilizing your computer’s intelli-
gence to command the BSR System X-10 to send signals
over regular 110 volt household wiring. That means you
can control any electrical device in your home without
additional wiring.

READY TO USE.

Introl/X-10 comes with complete software to control
devices on pre-determined schedules, and features:
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The Introl Controller board plugs into a peripheral slot
of your Apple. With an ultrasonic transducer it trans-
mits control signals to the BSR/X-10 Command Console
which may be plugged into any convenient AC outlet near
your computer. On command, signals are sent to remote
modules located at the devices you wish to control. Up
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you'll get the performance of systems
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The Terak is based on a powerful DEC
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medium resolution animation capability that
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A Fast, Multibyte Binary to
Binary-Coded-Decimal
Conversion Routine

Michael R McQuade
School of Electrical Engineering
Van Leer Building
Georgia Institute of Technology
Atlanta GA 30332

A problem which has confronted users of small com-
puter systems over the years has been the incompatibility
of the number representation required by output devices
and that used for internal processing. Output devices
used by the small systems need to receive binary-coded-
decimal (BCD) or ASCII (American Standard Code for
Information Interchange) data representations, while the
microprocessor is most efficient when handling a straight
binary number. Several solutions to the problem exist,
and as would be expected, each has its own advantages
and disadvantages.

Some users choose to initially store all numbers in their
binary-coded-decimal representation and do all subse-
quent processing in this format. This has the advantage
of easy and quick conversion of the numbers into the re-
quired output format. At worst, the binary-coded-
decimal represented number must be converted to an
ASCII format. This requires attaching a fixed 4-bit prefix
to each binary-coded-decimal digit.

A disadvantage associated with this approach is that
arithmetic operations take longer to perform, since the
results must be decimally adjusted after each operation.
Also, more memory is required to store the binary-
coded-decimal form of the number than is required for its
straight binary equivalent. A direct result of this in-
creased memory requirement is the need to perform more

About the Author

Mike McQuade is currently working towards a PhD degree in the
Computer Architecture Laboratory at the School of Electrical Engineer-
ing at the Georgia Institute of Technology. He has instructed computer
courses there, and has taught short microprocessor courses for the In-
stitute of Electrical and Electronics Engineers at both national and
regional levels.
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memory-access operations to transfer the numbers into
and out of the processor. Memory accesses are a very
time-consuming operation.

For the users who choose a straight, binary-number
representation for internal storage, the advantages of effi-
cient memory utilization and straightforward arithmetic
are gained. The question of how to convert the numbers
to an acceptable output format for the display device still
remains to be answered. This question basically reduces
down to converting the binary numbers to binary-coded-
decimal form.

Methods of Conversion

There are three basic approaches in wide use.
The first approach is to count the binary number down to
0 while incrementing its binary-coded-decimal counter-
part up from O using modulo-10 counting. Modulo-10
counting performs a decimal-adjust operation after each
incremental addition. This method is conceptually easy
and requires a minimum of program code if the micro-
processor has a decimal-adjust instruction. The counting
method can, however, be very time-consuming if large
numbers are being converted. For some applications this
time penalty would be irrelevant (eg: if the output device
is very slow when compared to the processor’s cycle
time). For a slow output device, any time savings realized
by using a faster conversion routine usually has to be
wasted in a wait loop.

The second approach is to use some form of table
lookup routine. Assuming that the table is extensive
enough, the lookup technique performs a very fast con-
version. The drawback to this technique is that as the size
of the numbers being handled gets larger, either a great
deal of memory must be dedicated to the table, or some
type of divide-with-remainder scheme must be imple-
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cations software.

Test Software
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mented. The division scheme allows the table size to re-
main small, but it causes the conversion time to increase.
As was pointed out earlier, this may not be important. If
the processor being used does not have a decimal-adjust
instruction and the numbers encountered are not too
large, this second method is very popular.

The third approach in converting from straight binary
to binary-coded decimal is to use an algorithm based on
the structure of the binary number system. Given the
binary number:

b, b,-1 b,z . . . by by by
where each of the bs can represent either a 1 ora 0, and b,
is the most significant bit, it can be expanded as:

b, X2"+b,; X2'" + ...+ b; X 2! + by X 20
(Form I).

Form [ is not conducive to an iterative-type binary to
binary-coded decimal conversion routine, but can be
rewritten as:

(2 il 6 2) ot bogds XC 2k s o = bi) X 204 by
(Form II).

Form II contains only the decimal numbers 0, 1, and 2,
which have the same representations in either straight
binary or binary-coded decimal. Straight binary and
binary-coded-decimal representations of a number differ
only for numbers greater than 9. While straight binary
adheres strictly to position weighting in powers of 2,
binary-coded decimal treats each decimal digit of the
number independently and represents it as a 4-bit straight
binary number.

If Form II is implemented using binary-coded-decimal
arithmetic (performing a decimal adjust after each addi-
tion), the final result will be in binary-coded-decimal
representation. Form II lends itself to an iterative-type
implementation which allows it to be coded to easily
accommodate any size number.

Carry Auxiliary Carry Correction Factor
0 0 10011010
0 1 10100000
1 0 11111010
1 1 00000000

Table 1: Correction factors in binary for the binary to binary-
coded-decimal (BCD) conversion algorithm.

Much has been said about performing a decimal-adjust
operation when operating on numbers in the binary-
coded-decimal format. When two binary-coded-decimal
numbers are added by the processor’s straight binary-
adding accumulator, the result is not in binary-coded-
decimal form. It is necessary to perform one more opera-
tion after each addition to correct for the fact that the
processor’s arithmetic logic is designed to add straight
binary numbers. This extra operation is the decimal ad-
just. Many of the microprocessors on the market today
have the decimal-adjust operation contained in their in-
struction sets.

If the processor being used does not contain a decimal-
adjust instruction, it is still possible to perform a decimal-
adjust operation. What must be done is to allow for the
fact that a binary-coded-decimal number uses only ten of
the sixteen possible 4-bit combinations for each digit. If
two binary-coded-decimal numbers are added together,
and the least significant 4 bits of the result have a value
greater than 9, then 6 must be added to the result. It is
necessary to add 6 to skip over the six unallowed BCD bit
combinations. The next 4 bits of the result are then
tested, and 6 is added to them if necessary. This is
repeated across the entire result.

A Better Method

The above method works in theory but is rather
awkward to program. Let us examine a method based on
the above theory which lends itself to straightforward
programming. The method will be for 8-bit processors,

The DS-80 Digisector® is a random
access video digitizer. It works in
conjunction with a TV camera (either
interlaced or non-interlaced video) and
any S-100 computer conforming to the
|IEEE standards. Use it for:

e Precision Security Systems

* Moving Target Indicators

e Computer Portraiture

e Fast To Slow Scan Conversion
* Robotics

e Reading UPC Codes, schematics,
paper tape, musical scores

"MIGRO
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™ 5-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! |
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O High resolution — a 256 x 256 pic-
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[J Versatility — scanning sequences
user programmable

[0 Economy — a professional tool
priced for the hobbyist; comes fully
assembled, tested and burned in,
with fully commented portrait print-
ing software.

Price: $349.95 MasterCharge and Visa
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Listing 1: The multibyte binary to binary-coded-decimal (BCD)
conversion algorithm coded as a subroutine for the 8080
microprocessor.

i THE SUBROUTINES ALWAYS SAYE THE CONTENTS OF REGISTERS A
;D E H L AND THE STATUS FLAGS. IF THE CONTENTS OF REGISTERS
7B C NEED TO BE SAVED THE CALLING ROUTINE MUST EXPLICITLY DO IT.

; Stk B INARY T0 BCD CONVERSION SUBROUIT I NE *kkiiiohick ookt k

i THE SUBROUTINE CONVERTS A MULTI-BYTE BINARY NUMBER TO ITS CQUIVALENT
iMULTI-BYTE BINARY CODED DECIMAL (BCD) REPRESENTATION.  THE BYTES

5 OF BOTH NUMBERS ARE STORED IN MEMORY IN RSCENDING ORDER WITH

i THE LEAST SIGNIFICANT BYTE IN THE LOW END OF THE MEMORY STACK. THE
JREQUIRED PARAMETERS NEEDED TO BE PRSSED ARE:

H L GETS ADDRESS OF LOW ORDER BYTE OF BINARY NUMBER
i D GETS NUMBER OF BYTES IN BINARY NUMBER
i E GETS NUMBER OF BYTES IN BCD RESULT AREA

i

i THE SUBROUTINE RSSUMES THAT THE BINARY NUMBER WILL FIT IN THE SUPPLIED
;NUMBER OF BCD BYTES. THE ROUTINE WILL FILL IN THE BCD BYTES WITH
;LERDING ZEROS IF NECESSARY.

0008 F5 BNBCD: PUSH  PSH i SAYE STRTUS

0081 4B LU CE ;COPY # BCD BYTES T0 C

0082 ES PUSH H i SAVE RDDR OF BINARY # ON STACK
8003 216400 LI H, BCONL ;LOAD HL WITH ADDR OF BCD #
0006 3600 LAB16: MVI ne ; ZERO OUT MEMORY LOCATION
6088 23 INX H 5 INCREMENT HL

8689 0D DCR c  DECREMENT C

800R (20600 n LAB16 i IF C=0 BRANCH FROM LOOP

088D 7R HovY AD ;PUT & OF BINARY BYTES IN A
000E 87 ADD ]

00eF 87 ADD A JMULTIPLY BY 8 TO GET # OF BITS
0610 87 DD A

0011 47 nov B.A ;STORE & OF BITS IN B

0012 AF XRA A i SET CARRY TO ZERO

0013 4A MLOOP: MOV GD ;PUT & OF BINARY BYTES IN C

\
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0014 E1 POP H JRESTORE ADDR OF BINARY % TO HL
0015 38 DCX P
0016 38 DCX SP SLERVE HL ON STACK
0817 7E RLOOP: MOV AN i PUT BINARY BYTE IN R
0818 8F ADC A i SHIFT BYTE LEFT & FILL WITH CRRRY
0819 77 MOV A i REPLACE BYTE
081A @0 DCR c  DECREMENT C
0818 CR2200 JZ LABL7 BRANCH FROM LOOP IF LRST BYTE
00iE 23 INX H 5 INCREMENT HL
081F (31700 P RLOOP ; JUP TO START OF ROTATE LOOP
0022 E1 LABL7: POP H ;RESTORE HL POINTER TO LOW ORDER BINARY BYTE
0623 38 DCX P
0824 38 DCX SP SLERVE HL ON STACK
8625 D22900 JNC LAB18 ;SKIP FILL WITH ONE IF NO CARRY
0828 34 INR H SFILL WITH ONE
0829 48 LAB1S: MOV GE iPUT & OF BCD BYTE IN C
082A 216400 LXI H, BCDNL ;LOAD HL WITH ADDR OF BCD
082D 3E60 LAB28: MVI A8 i ZERO OUT R
082F 8E ADC H iADD BCD BYTE T0O A WITH CARRY
0030 27 DAR i CONVERT RESULT TO BCD
0831 77 HovY L] i SAYE NEW BCD BYTE
8932 D23A08 JNC LAB19 i SKIP REST IF NO CARRY
8035 23 INX H i POINT TO NEXT BCD BYTE
0936 80 DCR c ; DECREMENT C
0837 (22000 N2 LAB28 i IF C=0 LEAVE LOOP
803R 48 LABL9: MOV GE ;PUT & OF BCD BYTE IN C
0038 85 DCR B  DECREMENT BIT COUNT
093C CR4ELD A4 LAB48 ;EXIT MAIN LOOP IF COUNT = 0
003F 216400 LXI H, BCONL ;LOAD HL WITH ADDR OF BCD
i CARRY=0 ENTERING NEXT LOOP WHICH
sMULTIPLIES BCD # BY TWO
0842 7E LAB2L: HOY AN ;PUT BCD BYTE IN A
0043 8E ADC M ;ADD BCD BYTE TO ITSELF WITH CARRY
0844 27 DAA ; CONVERT RESULT TO BCD
0845 77 MoV M A i SRYE NEW BCD BYTE
0846 23 INX H i POINT TO NEXT BCD BYTE
0847 8D DCR c i DECREMENT C
0048 (24200 e LAB2L i IF C=0 LERVE LOOP
0048 (31309 L g ML00P ;D0 FOR ALL BITS OF BINARY
084E E1 LAB48: POP H i RESTORE HL
084F F1 POP PSH ;RESTORE STATUS
0850 C9 RET s RETURN

since they are the most popular. First it is necessary to
keep track not only of the carry out of the eighth bit posi-
tion, but also the carry from the fourth to fifth bit posi-
tion. This second carry will be referred to as the auxiliary
carry.

(1) Add the binary number 01100110 to the first
number.

(2) Add the second number to the result generated in
step 1. Keep track of both the carry and auxiliary
carry from this addition. The carry generated
here is the true carry to the next higher digit.

(3) Based on the carry and auxiliary carry generated
in step 2, add one of the correction factors shown
in table 1 to the result of step 2.

The result has now been decimally adjusted.

The program shown in listing 1 and the flowchart
shown in figure 1 provide an implementation of Form II
using binary-coded-decimal arithmetic for the Intel 8080
microprocessor. It uses the decimal-adjust (DAA) in-
struction in the 8080's instruction set. A simple program
shown in listing 2 converts data from binary-coded
decimal to ASCII representation. The conversion from
binary-coded-decimal to ASCII entails taking each of the
two 4-bit, binary-coded-decimal digits, putting them in a
byte, and appending the binary prefix 0011. Both pro-
grams are coded as subroutines, since these forms are
usually more convenient to include in larger programs.

The binary-to-binary-coded-decimal subroutine of



Put the BYTE on t

Inan erawhen computersare anintegral part
of business and entertainment, and computer
software is more and more sophisticated,
Aardvark is yet another breed in advanced
computer software. Aardvark’s Micro Tax
series isa true user-oriented Federal Income
Tax package. Specifically developed by
qualified tax professionals for use on person-
al home computers, this low-cost, time-saving
Aardvark Micro Tax package accurately and
efficiently computes your federal income tax
liability. Aardvark will display and fill in
facsimile Form 1040 and related schedules
and, if connected to a Centronics printer,
will print out these facsimile forms auto-
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he IRS with Aardvark

matically. Each program is designed to use
the appropriate tax table or rate schedule.
The more advanced Micro Tax Il and Il also
calculate Income Averaging, Maximum Tax
on Earned Income, Minimum Tax and Alter-
native Minimum Tax. The Aardvark package
is compatible with Apple Il and TRS-80 users
and includes an indexed instruction manual
and input forms for easy input of tax data. To
see how Aardvark can be tax-deductible,
check the instructions in the binder of the
manual. You can also use the binder to store
pertinent 1979 tax records. Cure your head-
aches this tax season, order today...and put
the BYTE on the IRS with Aardvark!

MICRO TAX | $25 MICRO TAX |1 $35 MICRO TAX Il $50

Form 1040 Form 1040 Program 2 plus

Schedule A Schedule A Schedule C

Schedule B Schedule B Schedule D

Schedule TC Schedule G (Inc. Avg.) Schedule E

(will not calculate Income Schedule TC Schedule SE

Averaging, Max Tax or Alter- Form 4625 (Minimum Tax) Form 2119 - Sale of

native Minimum Tax) Form 4726 (Max Tax) Personal Residence
Form 6251 (Alt. Min. Tax)

When Ordering Specify:
TRS-80 16K Level |l Basic
Apple Il 32K with Applesoft Basic
Apple Il 16K Micro with Applesoft
ROM Card

24 hrs.

------
master charge
Tt rureanana cane

Aardvar

Coming Soon - Micro Tax
Package for PETand TI
Systems.

Software

P.O. Box 26505 Milwaukee, WI 53213

Call TOLL FREE 1-800-558-8570. 7 days

In Wisconsin 1-414-289-9988
©Aardvark Software Inc. 1979
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PUZZLE YOUR COMPUTER

Your computer can make puzzles for you to solve with
these new cassettes from Program Design.
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Minicrossword

Two Minicrossword programs invent crossword puzzles
and display them on the screen. Words are drawn
from a huge pool of words so hundreds of different
puzzles are possible. The computer gives you the
clues and scores you on how well you do.

Two Codeword puzzles on the same cassette use the
same words in a word-guess game. The 4 programs
are a vocabulary and spelling development system
for adults and high schoolers.

TRS-80 Level Il (16K), or APPLE Il Applesoft $14.95
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Search Series

The computer makes hundreds of the popular
word-search type puzzles from words in its memory.
Words are hidden across, down, diagonally — forward
and backward in a maze of letters. The computer
flashes the words you find and scores you on how well
you do. Teaches vocabulary and facts in a fun way.

Astro Word Search: Geography
(geographical place names)

Junior High to adult — Level Il, 16K $14.95
Astro Word Search: Spanish

(Spanish vocabulary words)

High School to adult — Level I, 16K $14.95

Look for these titles at your participating
Computerlands and other fine computer stores.

Or order direct from Program Design,

11 Idar Court, Greenwich, CT 06830 (203) 661-8799.
Master Charge, Visa. Add 5% shipping.
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BNBCD

INITIALIZE BCD
NUMBER TO ZERO

l

INITIALIZE BIT
COUNTER 8 XD

\

ROTATE BINARY NUMBER
LEFT WITH COPY OF
MOST SIGNIFICANT BIT
IN CARRY

GET LEAST
SIGNIFICANT BYTE
OF BCD NUMBER

4

ADD CARRY TO
BYTE USING
BCD ARITHMETIC

CARRY YES
=0
°
NO
GET NEXT NO LAST
BINARY-CODED BYTE
DECIMAL BYTE >
YES
GET LEAST

SIGNIFICANT BYTE
OF BCD NUMBER

>

ADD BYTE TO ITSELF
WITH CARRY USING
BCD ARITHMETIC

LAST

BYTE YES | DECREMENT
5 BIT COUNTER
NO

GET NEXT BCD BYTE

(s

RETURN

Figure 1: Flowchart of the algorithm for the binary to binary-
coded-decimal (BCD) conversion subroutine.

listing 1 requires contiguous memory locations to hold
the binary-coded-decimal result. The address of the
memory location for the low-order byte of the binary-
coded-decimal number has been labeled BCDNL (binary-
coded-decimal number location) in the subroutine. The



HARDWARE

SOFTWARE

HI THERE!

It has come to our attention that many of our customers are not aware
of the wide variety of products we have available. Following is a list
of all our current major products and prices. Watch BYTE for new items.

Part No. Description Price
MEM-3 2K-ASM Tarbell 32k Static Memory for S-100 bus 725.00
MEM-16K-ASM Tarbell 16k Static Memory for S-100 bus 440.00
(Memories only come assembled & checked out)
CI-ASM Cassette Interface Assembled & Checked out 175.00
CI-KIT Cassette Interface Kit 120.00
FDI-ASM Floppy Disk Interface Assembled & Checked out 265.00
FDI-KIT Floppy Disk Interface Kit 190.00
DD-ASM Double Density Floppy Disk Interface A&T 425,00
DD-KIT Double Density Floppy Disk Interface Kit 325.00
VDS-II Vertical Disk Subsystem 1888.00
VDS-IID Double Density Disk Subsystem 1999.00
PS270 PerSci Model 270 Dual Floppy Disk Drive 1295.00
SIM120 Siemens Model 120-8 Single Floppy Disk Drive 495,00
SHU800 Shugart 800/801 Floppy Disk Drive 525.00
CP272 Power Supply for PerSci 270 Dual Drive 125.00
CP206 Power Supply for PerSci 299 120.00
CP206 Power Supply for Two Siemens or Shugart 120.00
TBAS-CAS Tarbell Cassette BASIC on cassette incl manual 48.00
TBAS-DSK Tarbell Disk BASIC on CP/M disk incl manual 48.00

Note: the following two items can only be
ordered with Tarbell Disk or Cassette BASIC:

TBAS-LST Tarbell BASIC source listing on paper 25.00
TBAS—-SRC Tarbell BASIC source on 2 CP/M disks 25.00
PTSW+LST Proc Tech Assembler/Editor with listing 15.00
EMPL-CAS EMPL micro APL on cassette & instructions 15.00
EMPL-DSK EMPL micro APL on CP/M disk & instructions 20.00
CPM-2.0 CP/M 2.0 Operating system incl documentation 150.00
CPM-1.4 CP/M 1.4 Operating system incl BASIC-E on disk 70.00
CPM-1.4-M CP/M 1.4 on soft-sectored MINI-FLOPPY disk 70.00
CPM-MS CP/M 1.4 Operating system manual set (of six) 25 .00
BASE-MAN BASIC-E Compiler Manual (works with CP/M) 5.00
BASE-LST BASIC-E Source Listing (in PL/M) 15.00
PBLC-DMN-1 Public Domain Disk #1 - includes DISKTEST,

BASIC-E, CBIOS, FORMAT, TAPELIB, etc on disk 10.00
PBLC-DMN-2 Public Domain Disk #2 - includes Double Density

FORMAT, DISKTEST, Auto-BIOS for 1.4 & 2.0; FORTH 15.00
CBAS-DSK CBASIC-2 disk 85.00
CBAS—-MAN CBASIC-2 manual 15.00
SPLR KLH Systems Spooler for CP/M on disk 70.00
FAST FAST! Screen-oriented Editor/Assembler for CP/M 100.00
TELE-COM Software to operate D.C. Hayes Modem Remote 195.00
POLYVUE Screen-Oriented CP/M Editor 135.00
PASCAL/MT Meta-Tech Pascal Compiler for CP/M 99.95

Prices are subject to change without notice.
California residents please add 6% sales tax.
For quick delivery, see your local Tarbell dealer.
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(213) 5638-4251

/) 950 Dovlen Place, Suite B (213) 538-2254
Carson, California 90746



Listing 2: A subroutine to convert a single-byte, 2-digit, binary-
coded-decimal number to two single-byte ASCII characters,
coded for the 8080 microprocessor.

i weeeenoreeceesBCD T0 RSCIT SUBROUTINE:

i THE SUBROUTINE TAKES A THO DIGIT BCD NUMBER IN MEMORY POINTED TO BY
7HL AND CONVERTS IT TO ASCII. THE MOST SIGNIFICANT DIGIT IS PUT
i IN REGISTER B WHILE THE LERST SIGNIFICANT DIGIT IS PUT IN REGISTER C.

0851 FS ASCII: PUSH  PSM i SRYE STATUS

0852 3E6F L4t A 000011118 ;PUT LERST SIGNIFICANT DIGIT MASK IN A
8854 A6 ANA M MASK OFF LERST SIGNIFICANT DIGIT
8855 F628 ORI 0011060008 i CONVERT TO RSCII

0057 4F Moy CA ;PUT IN REG C

0858 3EF8 Ml A, 111160008 +PUT MOST SIGNIFICANT DIGIT MASK IN R
B85 A6 ANA M iMASK OFF MOST SIGNIFICANT DIGIT
0058 oF RRC

085C oF RRC

0850 oF RRC

085E oF RRC i ROTATE RIGHT FOUR PLACES

085F F630 ORI 001100608  CONVERT TO ASCII

0961 47 MOV ER iPUT IN REG B

0062 F1 POP PSH i RESTORE STATUS

8063 C9 RET i RETURN

0064 BCONL: DS 3 5 START OF BCD NUMBER

9900 END

number is ordered upwards in memory. Register E must
contain the number of bytes in the binary-coded-decimal
number when the subroutine is called. If more bytes are
specified than are needed, the extra will be filled with
leading zeros.

The other parameters which must be passed to the
subroutine are the number of bytes in the binary number
and the address of the low-order byte of the binary

number. The number of bytes in the binary number is to
be in register D, while the address of the low-order byte is
in register pair HL. The binary number is assumed to be
stored in memory using the same convention as the
binary-coded-decimal number. The more significant

‘bytes are found at increasing memory addresses.

By having register pair HL point to the binary number,
the routine can be used to convert all binary numbers re-
quired by the user’s program without moving them to a
specific location. All results are put in the same location,
since this is temporary storage needed only until the
number is sent to the display device.

The binary to binary-coded-decimal conversion sub-
routine provided can handle binary numbers of any
length up to and including 31 bytes. This corresponds to
a decimal number in excess of 4.5 X 107* with a full 75
significant digits. This should be adequate to handle any
physical quantity encountered. To establish a reference,
it is only about 1.5 X 10?! angstroms from the earth to
the sun. (An angstrom is one ten-billionth of a meter, that
is 1/10°, and is normally used to measure the wavelength
of light.)

The routines provided have been tested using a high-
speed line printer as an output device. The routines were
fast enough to allow the line printer not to wait when
being sent a stream of 6-digit numbers. While the routines
have been tested and were fast enough for the desired
applications, an extensive effort was not made to
eliminate every unneeded processor cycle. The object
code provided in listings 1 and 2 will also execute on an
Intel 8085 or a Zilog Z80 microprocessor. B

oo BASIC for Level Il and Disk Systems $49.95

Full MATRIX Functions - 30 BASIC commands!!

Mathematical and common matrix functions. Change arrays in
mid-program. Complete array handling. Tape array read and write,
including strings. Common subroutine calls.

Over 50 more STRING Functions as BASIC commands!! String
manipulation, translation, compression, copying, search, screen
control, pointer manipulation and utility functions. Includes
multikey multivariable machine language sorts. Load only machine
language functions that you want! Where you want in memory!
Relocating linking loader! More than you ever expected!!

oo BUSINESS (Requires Infinite BASIC) $29.95

20 Business oriented functions including:

Printer Automatic Pagination with headers and footers!
Packed Decimal Arithmetic (+, -, *, /) 127 digits!

Binary array searched and hash code generator!

COMPROC Command Processor for Disk Systems $19.95

Auto your disk to perform any sequence of DOS commands,
machine language loads, BASIC, memory size, run program,
respond to input statements, etc. Single BASIC command file
defines execution! Includes auto key-debounce, screen print and
lower case software driver.

New Products Jan/Feb! We answer reader response inquiries!!

ATTN/ System Houses - We license usage of our routines!
TRS Add-On OEM'’s - Direct BASIC commands tailored
for your hardware.

CHECK, VISA, M/C, C.0.D. e Calif. Residents add 6% e Telephone Orders Accepted (714) 637-5016

WHEN ORDERING PLEASE ADVISE PUBLICATION SOURCE
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TRS MOD | and MOD || PROGRAMS FROM E- RACET coweures 3

REMODEL + PROLOAD specify 16, 32, or 48K Memory $34.95
RENUMBER any portion or all of BASIC program. Line references
adjusted.

MOVE any portion of a BASIC program from one location to
another.

DELETE lines or ranges of lines while using the utility.

MERGE all or any portion of a program from tape. (Load lines
300-500 from your tape to existing program at line 1000 with
renumbering on the way in!)

SAVE combined/merged programs, or any portion to tape with
VERIFY.

COPSYS copy Systems Tapes (Editor/Assembler Format) $14.95

GSF (16, 32, or 48K) $24.95

18 Machine language routines using ‘USR’ calls. Includes RACET
sorts, array handling, and fast lines and scrolls.

DOSORT (Specify 32 or 48K - 2 disk minimum) $34.95

Sort/Merge multi-diskette sequential files. Multiple keys and
variables. Includes GSF - machine language sorts, comparators
and string handling.

MOD Il SUPPORT

RACET is supporting the MOD [I!!
Call or write for current information! We have a MOD |l Superzap
and other assembly language tools!

Ask your dealer if he carries our products!
DEALERS! We will work with you directly or through our

distributors. E RACET cowmpures a

702 Palmdale, Orange CA 92665
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*Superbrain is a registered trademark of Intertec Data Systems.

CPU

Microprocessors

Word Size

Execution Time

Machine Instructions

Interrupt Mode
Floppy Disk

Storage Capacity

Data Transfer Rate

Average Access Time

Media

Disk Rotation
Internal Memory

Dynamic RAM

Static RAM

ROM Storage

CRT
Display Size
Display Format
Character Font
Line Drawing Characters
Display Presentation
Bandwidth
Cursor
Communications
Screen Data Transfer
Auxiliary Interface
Parallel Interface
S-100 Bus
Transparent Mode
Panty
Transmission Mode
Addressable Cursor
System Utilities
Disk Operating System
DOS Software
Optional Software
RAN
COBOL
BASIC
Application Packages

Keyboard
Alphanumeric Character
Special Features
Numeric Pad
Special Functions Keys
Cursor Control

Internal Construction
Cabinetry
Component Layout

Mounting

Environment
Weight
Physical Dimensions
Environment
Power Requirements

System Specifications

Twin ZBOA's with 4MHZ Clock Frequency One ZBOA (the host processor) performs all
processor and screen related functions The second ZBOA is “down-loaded " by the host to
execute disk /0 When not processing disk data. the second Z80 may be programmed by
the host for other processor related functions

bits
1 O microseconds register to register

58

All interrupts are vectored

320K total bytes formatted on two double density drives Optional external 10-300
megabyte hard disk storage 1s available using optional 8-100 bus adaptor

250K bits/second

250 milliseconds 35 milliseconds track-to-track

5/ inch mini-disk

300 RPM

64K bytes dynamic RAM

256 bytes of static RAM 1s provided in addition to the main processor RAM This memory
1s used for program and/or data storage for the auxihary processor

1K bytes standard Allows ROM “bootstrapping” of system at power-on ROM storage is
2708 compatible and may be reprogrammed by the user for custom applications

12.nch, dynamically focused P4 phosphor
% 80 characters per line
8 x 8 character matrnix on a 8 x 12 character held
Eleven special graphics symbols used lor form generation
Light characters on a dark background Reversible through keyboard/program selection
20 MHZ
Reversed image (block cursor)

Memory-mapped at 38 kilobaud Senal transmission of data at rates up to 9600 bps
Universal RS-232 asynchronous. Synchronous interface optiona

Radio Shack TRS-80 compatible

Printed circuit edge connector provided for connection of optional S-100 bus adaptor
Enables display of all incoming and outgoing control codes

Choice of even, odd, marking, or spacing

Half or Full Duplex One or two stop bits

Direct positioning by either discrete or absolute addressing

CP'M
An 8080 disk assembler, debugger. text editor and file handling utilities

ANSI standard Relocatable. random ard sequential disk access

ANSI standard Relocatable, sequential, relative and indexed disk access

Sequential and random disk access Full string manipulation, interpreter

Extensive software development tools are available including software for the following
applications Payroll, Accounts Receivable. Accounts Payable, Inventory Control, General
Ledger and Word Processing

Generates all 128 upper and lower case ASCII characters

N-Key Rollover, Automatic repeat (at 15 CPS), Keyboard lock/unlock

0-9, decimal point. comma, minus and four user-programmable function keys
Up to 64 user-defined two-key function sequences

Up. down, forward, backward. and home

Structural foam

Two board modular design. All processor related functions and hardware are on a single
printed circuit board All video and power related circuits on a separate single board
These two boards are interconnected via a single 22-pin ribbon cable

CRT and two circuit boards mounted to base. CRT in a rigid steel frame. Disk Drive assem-
bly mounted into upper cover for ease of servicing

Approximately 45 pounds

14 5m" (H) x 21 Y» (W) x 23 /» (D)

Operating' 0" to 50" C Storage 0" to 85' C. 10 to 95% rel humidity - non condensing
115 VAC. 60 HZ, | AMP (optional 230VAC/S50HZ model available)

*Specifications subject to change without notice:

SUPERBRAIN

The Honor Graduate

OEM’s. ..
End Users. ..
Computer Dealers. . .

$2995!

SuperBrain users get exceptional
performance for just a fraction of what
they'd expect to pay. Standard system
features include: two double density mini-
floppies with 320K bytes of disk storage,
64K of RAM memory to handle even the
most sophisticated programs, a CP/M Disk
Operating System with a high powered text
editor, assembler, debugger and a disk
formator. And, with SuperBrain's S-100 bus
adaptor, you can add all the programmirg
power you will ever need. . .evena 10
megabyte disk!

SuperBrain's CP/M operating system boasts
an overwhelming amount of available
software in BASIC, FORTRAN, COBOL, and
APL. Whatever your application . . . General
Ledger, Accounts Receivable, Payroll,
Inventory or Word Processing . . . SuperBrain
is tops in its class. But best of all, SuperBrain
tackles your toughest jobs for less than one-
third the cost of other similar systems.

You'll appreciate the careful attention given
to every engineering detail. Standard
SuperBrain features include: a full ASCII
keyboard with numeric pad and user-pro-
grammable function keys. A non-glare,
dynamically focused, 12-inch CRT for sharp
images everywhere on the screen. Twin Z80
microprocessors to insure efficient data
transfer to auxiliary peripheral devices. A
universal RS-232 communications port for
serial data transmission. And, a single board
design to make servicing a snap!

Performance and packaging have never
been better matched. Your operators will
appreciate SuperBrain's good looks. You'll
appreciate SuperBrain's outstanding value.
Twin Z8OA processors, dual double density
disk drives, and a high resolution CRT
terminal. All in a single, smart looking, self-
contained desktop unit. And, all for a price
that's substantially less than the competition!

Make no mistake about it. The freshman
students in the small systems business can't
begin to compete with this year's honor
graduate. The SuperBrain. The only system

at the top of its class in price and performance

DEALERJOEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTING

NEECO

679 Highland Ave.
Needham, MA
02194

Microcomputer Systems Division

Circle 72 on inquiry card.

Mon-Fri 9:30-5:30
MasterCharge &
Visa Accepted

02194

(617) 449-1760

Telex: 951021

MICROAMERICA DISTRIBUTING
“Nationwide distributors of Computer Equipment”

21 Putnam Street
Needham, MA

(617) 449-4310
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A Quad Terminal Interface

Stephen A Alpert
11 Ridgewood Dr
Auburn MA 01501

Every now and then, a micro or mini-
computer owner may be fortunate enough
to have more than one terminal and prob-
ably a modem or two. Unfortunately, there
never seem to be enough interfaces to
the computer system to connect all these

WORD
ADDRESS BITS MEANING
15 8 7 6 ]
X KEYBOARD STATUS
r INTERRUPT ENABLE
DONE FLAG
15 8 7 (0]
X+2 KEYBOARD DATA
I— DATA IN LOW BYTE
15 8 i 6 0
X+ 4 PRINTER STATUS
T INTERRUPT ENABLE
DONE FLAG
15 8 i ()
X+6 PRINTER DATA

;—- DATA IN LOW BYTE

Figure 1: Addresses required for a single terminal are the low bytes of four
consecutive words.

e Each terminal requires four words of 16 bits each. The bits in a word are num-
bered O to 15 from right to left. Hence, the low byte in a word contains bits 7 thru O
and the high byte contains bits 15 thru 8.

e The first word contains only two bits of interest. Bit 7, the most significant bit in
the low byte, is the keyboard done flag. It is set when a byte is received as input. It is
cleared by a bus initialization (BUS INIT) or a processor read of the data. Bit 6 is an
interrupt enable bit for the keyboard. When set, an incoming character will cause an
automatic vectored interrupt through the processor.

e The low byte of the second word contains the keyboard data.

e The third word is arranged like the first word but is used for the printer side of
the terminal. Bit 7 is set by a bus initialization signal (BUS INIT) or when the inter-
face can accept another byte from the computer and is cleared when a byte is sent to
the terminal.

e The low byte of the fourth word is the data buffer for the printer.

Table 1: Device addressing organization for interface configuration shown in
figure 1.
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devices into the system at the same time.
This article chronicles my local solution
to the problem.

Through luck and a lot of hard work,
my computer system consists of a Digital
Equipment Corporation PDP-11/10 proc-
essor, a video monitor, a teleprinter, a
modem and only one terminal interface.
Conveniently, the video monitor, which
serves as the main console, is driven directly
off the processor. This still meant that
there was a deficiency of one terminal inter-
face.

After reviewing the schematic for the
interface that | had, | started a design
to essentially duplicate that board. A
friend jokingly suggested that a design
should be generated to drive several ter-
minals at once. Taking that thought
seriously, my course of action had been
charted.

The creation of this quad terminal
interface involves ideas applicable to almost
any sort of processor that uses memory
addressed 10. That is, the processor contains
no special 10 instructions, but instead
addresses specific memory addresses to
communicate with the status registers and
buffers of the peripheral devices. This trade-
off means that the devices look like mem-
ory and the processor can therefore be
equipped with additional instructions at
the loss of memory space.

In the case of the PDP-11 series, the
processor has a 16 bit data bus and an
18 bit address bus. In this byte addressable
machine, the maximum user address space
is 32 K words. However, the processor
automatically takes all addresses in the
range of 160000 to 177777 octal and
maps them to 760000 to 777777 octal.
(Digital Equipment Corporation uses octal
notation in all software.) That means the
user memory space is limited to 28 K
words with the addresses generated by
the processor for 124 K to 128 K speci-
fied for the 10 page.



About the Author

computer since 1973.

Stephen Alpert is an associate professor of computer science at Worcester
MA Polytechnic Institute. He was the first vice chairman of the ACM'’s special
interest group for minicomputers (SIGMINI) and is a software consultant
to Digital Equipment Corporation through Hias Inc. He has owned a mini-

Stephen wishes to thank R Hully, the president of Hias Inc, for the use of
personnel during construction of this equipment.

The organization for the device address-
ing used on the interface in figure 1 s
summarized in table 1. This structure is
imposed primarily by the requirement to
maintain compatibility with the interfaces
supported by the existing software. Es-
sentially, the interface should look to
the software exactly like four separate
terminal interfaces. A microprocessor could
easily utilize this memory layout in con-
secutive bytes in page zero.

Without the interrupt enable (IE) bit set,
the keyboard status register must be con-
stantly checked by the program for the
presence of a byte of data. This overhead
is wasteful and serves no utility except in
the case where the processor has nothing
else to do. The processor can acknowledge
an interrupt by automatically jumping to
a special location in page zero whenever an
interrupt occurs. A routine must either
poll the individual devices or, via some kind
of acknowledge instruction, get information
off the bus pertaining to an address of the
desired routine or identification of the
device requesting the interrupt. This soft-
ware overhead in a minicomputer makes for
very inefficient performance. Also, what
happens when more than one device requests
service simultaneously? Interrupt masking
of some sort is needed. What about a
possible priority based on the requests?

The PDP-11 processor eliminates these
problems by utilizing hardware priority
arbitration and vectored interrupt logic.
The processor allows four levels of interrupt
requests and a nonprocessor request mode
for direct memory access (DMA). Once
the processor decides to allow an interrupt
request, it issues a BUS GRANT on one
of the four lines corresponding to the dif-
ferent interrupt levels. This grant line is
fed in sequence from one device to the next.
Each device that does not want the grant is
responsible for passing it along to the next
device as shown in figure 2. In this way,
the device closest to the processor always

gets the grant first in the case of simul-
taneous requests on the same line. After
the grant has been received by the requesting
device, that device is responsible for assert-
ing an interrupt service request and simul-
taneously asserting a 9 bit address on the
data lines of the processor’s single bus. The
processor will accept this address not as an
address of a routine, but rather as a pointer
to a pair of words. The first word contains
the address of the interrupt service routine
and the second word contains a new proc-
essor status word. The old program counter
and processor status word are saved on the
processor’s stack. This complete sequencing
requires approximately 7 wus in the PDP
11/10.

From the previous discussion, it is ap-
parent that the interface must properly
decode 16 distinct word addresses, four for
each terminal, along with the proper read
or write lines. Furthermore, to eliminate
redundant hardware, and save space on an
interface board, the logic must do some
of its own decoding and encoding of ad-
dresses and data. The program counter and

Text continued on page 120

<] BUS REQUEST |

PROCESSOR

<] BUS REQUEST 0O

Jl > BUS GRANT |

L

l I—D BUS GRANT 0

DEVICE #1 DEVICE #2

DEVICE #3

Figure 2: Typical bus request and grant arrangement with two levels. Re-
quests are asserted on a particular request line of the processor. Grants are
generated from the processor and daisy chained through the devices associ-

ated with that level.
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“Gimme, gim

There’s only one smali
computer that can give
you your heart’s desire:

sorcerer from Exidy.

You don't mean to be greedy. But you're
part of the new “"Gimme" generation with big
plans for the future. You expect your computer
to be flexible enough to keep up. Only one
system on the market today can do that: the
Exidy Sorcerer.

280 & Plug-in ROM Software Packs

The Sorcerer uses the popular Z80
microprocessor as its “brain-center” Combine
this with Exidy's plug-in ROM PACs™ and
you've got a dynamite computing center right
at your fingertips.

Our ROM PACs are special plug-in
software cartridges that turn your Sorcerer
into all sorts of different computer centers
instantly. Just pop a STANDARD BASIC PAC™
into Sorcerer, and you're ready to program
any application in high-level BASIC. Or plug
in a DEVELOPMENT PAC™ and you have
a low-cost Z80 software development
system costing less than $1700.

If words are your life,
consider our WORD-
PROCESSOR PACM™
It turns your
Sorcerer into a
modern text editing
and formatting
system for less than
$2600. This car-
tridge offers many
benefits, including:
automatic text
wraparound, search
and replace com-
mands, and powerful
macro programming.

And, to make it
easy for you to put your ®
own particular application &
software in ROM, we've also
provided an EPROM PAC™ It has
sockets for four user-supplied
EPROMSs with capacity up to
16K bytes.

$-100 Expansion & 128
User-Defined Symbols

The Sorcerer was created
to withstand “Gimme" attacks.
It's designed to be the hub
of a busy computing operation
now, and tomorrow when
your demands increase
or change.

Sorcerer's standard e
features, such as high-resolution

graphics, and the capability to define up to 128 of your own
letters and symbols, give you an amazing flexibility to
do things you simply can't accomplish with any
other computer.
Our S-100 expansion unit lets you
take advantage of the many useful S-100 periph-
erals currently available from dozens of
manufacturers. And that includes everything
from music and speech synthesizers for the
hobbyist to appliance controllers for the home
and the latest Winchester disk drives for
small business computer applications.

It's also easy with Sorcerer to
add on a printer, an acoustic coupler, or
a modem, because our system has
built-in parallel and RS232 Serial
I/O ports (features normally
offered as add-on options
by most other small
computer makers
today).
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NMAN

W EROcr

3

Z80 Bascd e 3
F e A W g B



""—B&T‘jﬂ—g—aﬁﬁu__
THE SORCERER OF EXIDY

a2 X ey Ty

i
|
|
!

|

¢

. gimme’’

The best of Sorcerer

Hardware

[0 The Sorcerer Computer: 16K RAM
expandable to 48K. 4K ROM-resident
operating system has built-in printer
driver. 50-pin 1/O connector for S-100
expansion. 25-pin parallel interface;
25-pin serial interface. Serial interface
operates one or two cassette recorders.
Graphic resolution of 240x512, 30
lines of 64 characters, 8x8-dot matrix.
Character generator contains full ASC I
set (upper & lower case), plus standard
graphic symbols. User may define up

to 128 characters. Keyboard is 63-key
data processing type, plus 16-key
numeric pad.

[ video Display: industrial grade
12-inch CRT (P31 phosphor).

[J Display Disk: single unit package
containing two quad density dual floppy
disks (630K bytes) with controller and
12-inch industrial grade CRT (P31 phos-
phor). Includes CP/M™ and Microsoft
disk-extended BASIC.

] Floppy Disk Subsystems: single
dual-density floppy disk (120K bytes) and
controllerin one package. Includes CP/M™
and Microsoft disk-extended BASIC.

[JS-100 Expansion Unit: self-
contained 10-amp power supply and
motherboard with 6 card slots. Daisy
chain units for more slots.

Software

[J Development PAC™

[J Word Processing PAC™

[J EPROM PAC™

[J Microsoft Disk-Extended BASIC
[J CP/M™ Operating System

“US domestic prices only. Subject to change without notice
CP/M is a Registered Trademark of Digital Research

Price*

$1295
(16K model)
$1395
(32K model)
$1495
(48K model)

$ 499

$2995

$1150

$ 419

$ 99
$ 199
$ 49
$ 300
$ 145

Satisfy that urge

When you discover the many
exciting ways Sorcerer can satisfy all
your “Gimme” urges, you'll say:

“I'm in sheer Exidy." For the name of
your nearest dealer, or additional
information, write or call our Marketing
Communications Department.

Data Systems Division
390 Java Drive
Sunnyvale, CA 94086
(408) 734-9410

Circle 73 on inquiry card.



NUMBER | TYPE |+5V [GND
|
MsYN [>— Icl |74Ls2ee| 14 | 7
AIT7- 2 12 | 74 4 7
s s IC30 c2 Ls266| |
by s ic3  |7410 14 | 7
s i\ ica |7aa2 6 | 8
AlO > S Ic5  |7442 6 | 8
10K 5 O g ic6 |74148 6 | 8
S Ic7  |7442 16 8
ics  |74123 6 | 8
& 7415266
ico |7438 4| 7
5y iclo | 7438 4| 7
A0S [[>— A Icll NE556 14 7
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0 /i E>
| Ol—DKEYBOARD STATUS TO BUS
"
777

Figure 3: Address decod-
ing circuitry.
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Text continued from page 117:

processor status word for the service rou-
tines are placed in low memory of addresses
less than octal 776 by the software and not
by the hardware.

The memory words necessary for this
interface will consist of D type flip flops for
the status registers since only two bits are
needed per word. The input and output
data buffers may be hooked directly to the
UARTs. UART is, of course, an abbrevia-
tion for the Universal Asynchronous Re-
ceiver Transmitter, a device which converts
parallel bytes of data into a serial stream of
bits in an industry standard, time ordered
format. The specific UART used in this
design is the General Instruments part
numbered AY-5-1013.

The address decoding circuitry is shown
in figure 3. All signals are conditioned by
bus receivers and are not considered valid
until the processor asserts a master synchro-
nization signal (MSYN). The 74L5266 is a
4 bit digital comparator with open collector
outputs that are “wire ORed”’ to detect the

proper setting of six address lines. The ad-
dress may be selected by the adjustment
of the switches. A pair of 7485 magnitude
comparators could have been used in series
since they only require a 48 ns delay to
compare six bits. The MSYN signal is not
asserted until at least 75 ns after the address
lines have been activated. Notice the use
of two 7442s, binary coded decimal de-
coders. Since all addresses are in consecu-
tive words, given a base address, say X, the
first terminal will use addresses X to X+6,
the second terminal will use addresses
X+10 to X+16, and so on. 1C4 will only
assert one of its lower four output lines
if the address is in the range for that ter-
minal. IC5 is used with the low address
bits and the read or write control lines
to indicate which action must be done for
the specified terminal. Note that the key-
board data buffer is a ““read only” memory
and the printer data buffer is a “write only”

memory.
The UARTSs used in this interface re-
quire a transistor-transistor logic load
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Bit Pad One™ is the small, low-
cost digitizer that lets you add
a graphics or menu capability
to any data processing system.
It's perfect for data entry, CRT
cursor control, games, mapping
and countless business appli-,
cations like order entry and
inventory control.

Bit Pad One is small in size,
but big in reliable capability.

The 11" x 11" active area has a
resolution of 0.005" which is
comparable to digitizers found
in expensive turnkey graphic
design systems.

Best of all, Bit Pad One is
designed and built by Summa-
graphics, the leading manufac-
turer and OEM supplier of data
tablets and digitizers.

Bit Pad One. It's bringing
digitizing down to earth.

Bit by bit,

1 nEEs

T

/
T 9
1T ‘m,u’www’
corporation

35 Brentwood Ave., Box 781

- Fairfield, CT 06430

(203) 384-1344.

Central Office: 3785 Varsity Dr., Ann
Arbor, MI 48104, (313) 973-1710.

Western Office: 1102 West 17th St., Santa
Ana, CA 92706, (714) 541-8261.

European Office: 14 rue de I'Ancien-Port,
1201 Geneva, Switzerland,
phone 022/31 39 40.

the world is coming

to Bit Pad One.

" Circle 74 op inquiry card.
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7474 F
BUs DATA [>—21p g N EnRCR 2o s INTERRUPT
A Q — o B Q {T> REQUEST
BUs TO sTATUS [>—>]cik UART DONE CLK INT-REQ-L LINE
SR INT-BACK-L CLR

INTERRUPT BACK

)

INITIALIZE
NUMBER | TYPE | +5V | GND
ICI 7474 14 i
IC2 7411 14 7

Figure 4: The interrupt /og/c for each UART consists of a pair of these circuits: one for trans-
mit and one for receive. For the complete interface, eight copies of this circuit are required, so
the sections of the 7474 circuits are referenced in text by A and B.

(1.6 mA) for the data inputs and have
three state data outputs capable of driving
one transistor-transistor logic load. Since
the data ports had to be buffered to cor-
rectly interface to the processor bus, all
input data ports could be wired in parallel
and the same for the output data ports. All
individual signals to and from each UART
must be conditioned via AND or NAND
gates to insure communication with the
correct terminal unit.

The most difficult task remained: design-
ing the necessary interrupt logic. It was
desirable to make the priority of all key-
boards higher than any of the printers.
This way, no characters would be lost.
The inclusion of four terminal drivers
on asingle board forces a significant increase
in the complexity of the interrupt logic.

The interrupt logic consists of two
related sections. The first section required
properly generating an interrupt from either
the input or output side of the UART. Fig-
ure 4 shows the circuit for one side of a
UART. This circuit appears eight times in
the completed board. The interrupt enable
bit must have been set through a 7474 flip
flop section labeled A in figure 4. Initially,
the B section of the 7474 is off so the in-
terrupt request line (INT REQ L) is high
and not asserted. Likewise, the interrupt
back line (INT BACK L) is high and not
asserted. When a character is received (in
the case of the receiver side of the UART),
UART DONE causes a low to high level
transition on the clock input of the B
section of the flip flop. Since Q was high,

D is high and Q is then asserted, making the
interrupt request line (Q) active. This signal
then serves as input to the interrupt arbi-
tration logic. The interrupt back line (INT
BACK L) will remain high until the actual
vectoring takes place. After that, a low to
high transition on the interrupt back line
will cause the B section of the 7474 to
shut off and stay off until either the inter-
rupt enable or the UART done line is
cleared and set again. As a convenience,
any processor write operation to the status
register will also reset the UART making

the UART done line wait for the next
character to be received.
The interrupt arbitration logic is in

figure 5. Interrupt requests are arbitrated
by the 74148 8 line to 3 line priority en-
coder. With the enable input (EI) line
normally low, the gate status (GS) output
will go low when at least one of the inputs is
low, signaling an interrupt request had been
posted. The outputs of IC6 will be a binary
encoding of the one’s complement of the
highest priority input signal that is asserted
low. When the processor acknowledges the
request, the proper vector information,
which is made up of a combination of switch
settings and 74148 outputs, will be put
onto the bus through the 7438 bus drivers.
See table 2 for an enumeration of the
vectoring. Observe that the bus is at ground
potential for an address bit of 1. At the same
time, the D3 input to IC7 will go low assert-
ing an output line corresponding to the
interrupt. When the interrupt sequence is
done, the D3 input goes high and the cor-
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32K Board Pictured Above

Why Not the Best?

From The Dynamic RAM Company.

2MHz 4MHz
16K—$249 $259
32K—$375 $395
48K—$500 $530
64K—$625 $665

We have now been shipping
our 2MHz dynamic RAM boards
for over two years. Hundreds of
4MHz boards have been going
out every month since early
1979. Our reliability is proven in
the thousands of systems which
contain our board. Many quality-
minded systems houses across
the country and overseas are
using our boards for their
equipment.

Our prices still beat all.
Despite rising 16K memory chip
prices (at least from reputable
suppliers), Central Data continues
to give you the best buy in
memory today. Nobody offers a
board with a capacity of 64K,
assembled, tested, and guaranteed

for a full year at the price we do.
Circle 75 on inquiry card.

Deselect around PROMs. Our
boards have the important deselect
feature which lets you overlap any
fixed memory in your system with
no interference.

Our features make the board
easily used and expanded. You
address our boards on 16K
boundaries with mini-jumps (small
shorting plugs that slide over wire-
wrap pins) near the top of the
board for easy access. If you want
to expand your board after you
have purchased it, all that you
need to do is add memory. We
can supply you with expansion
packages ($150-2MHz,
$160-4MHz) which include eight
RAMs that you can depend on as
well as two mini-jumps for
addressing. And of course, our
board never generates wait states.

Low power consumption keeps
your computer running cool and
reliable. The total power
consumption of our 16K board is
typically less than 4 watts (+8V @
300ma, +16V @ 150ma and

—16V @ 20ma). Boards with
additional memory typically
increase power consumption only
1 watt per 16K!

Standard S-100 Interface. Our
board is designed to interface with
any standard S-100 CPU. All of
the timing of the board is
independent of the processor chip,
and the board is set up for
different processors by changing
two plugs on the board.

Call or write us today. That will
guarantee a fast response with
more information on the board. Or
make an order — you’ll probably
have the board in two weeks! If
you’re interested, also ask for a
catalog on our Z8000 16-bit
processor board designed for the
MULTIBUS. All of these products
are available to your local dealer,
also.

Central Data Corporation, 713
Edgebrook Drive, PO Box 2530,
Station A, Champaign, IL 61820.
(217) 359-8010

Central Data

BYTE February 1980 123



responding interrupt back line goes high
clearing its respective D flip flop from
figure 4. Simultaneously, 1C8 is triggered to
time out the gate status output of 1C6. This
is necessary because the remainder of the
interrupt logic requires the gate status line
to go high before it can be asserted to
request another interrupt.

Unfortunately, there is a period of about

74148 Output
Interrupt A2 A1l A0 Octal to 7442 Vector Offset
KBD 0 L L j= 0 + 0
KBD 1 L L H 1 +10
KBD 2 |8 H I 2 +20
KBD 3 18 H H 3 +30
PRINT O H i L 4 + 4
PRINT 1 H s H 5 +14
PRINT 2 H H L 6 +24
PRINT 3 H H H 7 +34

Table 2: Vector table generated by the 74148 and 7442 (IC1 and IC2 in
figure 5) combination through the bus drivers.

INTERRUPT
LINES

124

50 to 100 ns when the bus drivers are active
that a higher priority interrupt could per-
haps sneak through IC6 and deskew the
correct data. This problem could probably
be eliminated by giving the higher communi-
cation rate terminals a higher priority or by
using an extra set of latches.

If all the UARTSs were driven off the same
clock source, the interrupts could only occur
simultaneously (in which case the arbitration
works correctly) or at least spread apart by
an interval equal in length to 16 times the
transmission rate. This would be 26 us at
2400 bps. Feeling that the odds of two
people typing two keys within 100 us of
each other is quite small, the circuit re-
mains as presented. The interrupt enable
bits and the done flags are reported back to
the user through 74153s, dual 4 line to
1 line data selectors. The input to these
chips comes from the interrupt enable
signals of the 7474s and from the UARTs
directly.

|
(kevsoarp o [>—%Yo 17 P—{> PrRINT 3 )
14 I
KEYBOARD | [>—1Hi esh— 213 t6 F—L > PrINT 2
KEYBOARD 2 D—'Zz . A 5 -S——D PRINT |
A2
KEYBOARD 3 [>—133 oG Dzlm fa P—L"> PRINT © INTERRUPT
| 4 BACK
PRINT 0 [C>—4 74148 Al af T442¢3 1% I~ KEYBOARD 3 [ LINES
2
PRINT | ——A>s f2 3—[> KEYBOARD 2
3
PRINT 2 3]s aofe 5100 f1 [2—[> «evBoARD |
4
PRINT 3 - or fo M {> KEYBOARD 0
5
—{ > INTERRUPT REQUEST LINE
+5V
Ico
f} 10K (e g
I o> BUS DO7 LINE
| |‘
= ]
40K | :
1ID°|_D BUS D06 LINE
! |
|
10K | !
I
Ju | > BUS DO5 LINE
+5V Wi 2 | I
| I
77 | I
I
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5 |
R/C oy Lo L_‘:___l
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| 1
ST '>+D)TD BUS DO3 LINE
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¢ 18} !
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CLR ' fA o l
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7438 ([ 2
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77 4@—0———@ GRANT INTERRUPT
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Figure 5: The interrupt arbitration logic interfaces the requests from the UARTs to the re-
mainder of the bus interrupt sequence logic. Note that the 74148s can be wired in serial to con-

trol even more requests.



An additional item: in trying to keep my
costs to a minimum, my clock driver con-

sisted of an NE556 dual timer and a 7493 cl (4 2.4K
divide by 16 counter instead of a MC14411 BT NEp=E ko
bit rate generator. Luckily, the NE556 was DISCHARGE reset 1O
the only part not in my rather well stocked
junk box at the start of this effort. The THRESHOLD DISCHARGE |-
clock circuit is shown in figure 6. Current 2
market price for four terminal interface =] e TR e
boards for the PDP-11 is about $1600. Tl — sl
This interface required some four months ol OVE
of spare time to design and debug. The /717—7GR0UN0 outpuT {2 ;7[\ 4
time has been well worth the effort. My
20 mA teleprinter, operating at 110 bps, OUTPUT(BPS)
and my EIA modem, operating at 300 bps, 0
are currently attached to this interface with
two ports still open. Now | have a single Figure 6: This simple
ter‘m.mal interface ‘Ieft over w.1th no use clock circuit will drive o P! > 150
for it. | guess | will have to find another the UARTSs at any reason- o L2 Tor
terminal.m able speed between 110 Heea 192, s
bps and 2400 bps. The e Bl
BIBLIOGRAPHY resistance values are ap- B L —{> 1200
1. PDP-11 Peripherals Handbook, Digital Equip- prOXimate,' Pm. 2 oning CF‘IB
ment Corp, Maynard MA, publilshed yearly. NE556 is ad,/uswd, for
2. Signetics Logic Data Manual, Signetics Corp, 26 us and pin 5 is ad-
Sunnyvale CA, published yearly. Justed for 570 ps. {2400

cCP/IM°® :

PASCAL:

e Complier executes under the CP/M operating system
in as little as 32K bytes of RAM.

e |nteractive Symbolic Debugger which enables the
programmer to examine variables, set a breakpoint,
and trace procedure calls interactively at run time.

e Pascal/MT® compiles at the rate of 600 lines per
minute on a 2 MHZ 8080.

e Programs Execute up to 10 TIMES FASTER than
popular interpretive Pascals.

e The code generated is 8080 object code which is
ROMable with a minimum run time overhead of 1.5K
bytes.

e |nterrupt procedures allows the programmer to write
interrupt drivers for 1/0 and other real time tasks in
Pascal/MT.

e Bit manipulations of variables may be preformed with
the built-in procedures: SETBIT, CLRBIT, TSTBIT,
SHL, SHR, SWAP, LO, HI.

Memory, Input and Output ports may be directly
accessed from Pascal/MT.

Assembly language subroutines may be called from
Pascal/MT.

Software floating point, is standard, in addition, this
package is compatible with the AMD9511 hardware
floating.

AMD9511 hardware floating point drivers are
available with the purchase of the run time package
source library.

Business arithmetic version of Pascal/MT is also
available. This package supports an 18 digit BCD with
4 fixed decimal places.

Pascal data structures supported are: ENUMERATION
AND SUBRANGE TYPES, RECORD, ARRAY, REAL,
INTEGER, CHAR, and BOOLEAN.

Not implemented are: SETS, GOTO, GET, PUT.

FMG CORPORATION
P.0. Box 16020
Fort Worth, Texas 76133
(817) 294-2510

® CP/M is a trade name of Digital Research.
® Pascal/MT is a trademark of MT MicroSYSTEMS.

AVAILABLE FROM

MT MicroSYSTEMS
8672 | Via Mallorca
La Jolla, Ca. 92037

[714) 223-5566 ext 289

Lifeboat Associates
2248 Broadway
New York, N.Y. 10024
(212) 580-0082

Circle 76 on inquiry card.
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NEECO
PROUDLY
ANNOUNCES...

3
cccccccc SOURCE
w (DATA BASE)

*x Access UPI Stock Reports
*x Access N.Y.Times News Wire

* Access All Data Base
Information
* Save and Load Programs/Data

* Dump to 2040 Disk then Print

professional

NEECO Source Kit..... $99.95 (Smart Terminal Software and Cable)
CAT Acoustic Modem....$199.95 (Recommended Acoustic Coupler)
Source Hook-Up .................. $100.00 (Also available from TCA)

DEALERJOEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTING

Mon-Fri 9:30-5:30 AM
NEECO MO;Stelr'bharge & ':‘lr\\laaili:galcg distrib%ggo%m?iggﬁggg:rlNG
379 :ri]ghlarr:AdAAve. Visa Accepted r2\11 PCLjth]namlat/:eet
eeaham, eeanam,
02194 (617) 449-1760 | o02194 (617) 449-4310

Microcomputer Systems Division Telex: 951021
Circle 77 on inquiry card. Circle 72 on inquiry card.



\ NEECO PROUDLY ANNOUNCES THE NEWEST

HARDWARE AND SOFTWARE FOR YOUR PET!

>$¢ The PET is now a truly sophisticated
Business System with the announcement
Y, of these peripherals and software packages.

_Mlqrocontx;lef Systems Division ?“6‘«

PRODUCT DESCRIPTION PRICE  AVAILABILITY

L PET 2001—8KN (Large Keys) 8K RAM $ 795 IMMEDIATE

O e PET 2001—8K 8K RAM $ 795 IMMEDIATE

PET 2001—16KN (Large Keys)16K RAM* $ 995 IMMEDIATE

PET 2001—32KN (Large Keys) 32K RAM $1295 IMMEDIATE

- NEw| PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATE
gt e NEW| PET 2022 PRINTER TRACTOR/ROLL §$ 795 IMMEDIATE
camr o ROMRETRO KIT UPDATED O/S $§ 90 IMMEDIATE

PET 2040 DUAL FLOPPY*  $1295 IMMEDIATE

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD.

PET-DISK BASED BUSINESS SOFTWARE

: NEW| PET C2N 2nd Cassette $ 95 IMMEDIATE
“The 16K/32K (large keyboard) units do not include a cassette drive. Order C2N Cassette.
2040 Floppy Drive requires a 16K or 32K unit. 8K RAM Retrofit available July.
OVER $795 WILL RECEIVE A FREE NEECO PET DUST COVER AND $100 OF SOFT-
AUTHOR AVAILABILITY PRICE

SOFTWARE/APPLICATION REQUIRES

WORDPRO Il / WORD PROCESSING 2040 + 16K PET PRO/MICRO IMMEDIATE $100
WORDPRO Il / WORD PROCESSING 2040 + 32K PET N JANUARY $200
GENERAL LEDGER i CMS SOFTWARE IMMEDIATE $295*
ACCOUNTS PAYABLE 1 ] JANUARY $295*
ACCOUNTS RECEIVABLE s = JANUARY $295*
MAILING LIST o i IMMEDIATE $100
MICROLEDGER . COMPUMAX 4 $140
MICROPAY ¥ " " $140

MICROREC o z " $140

MICROINV & & 3 $140
MICROPERS - i b $140

*The CMS Software (G/L, A/R, A/P) are based on Osborne & Associates trial tested business basic software.
Software is complete with full documentation and user instructions. All packages require a printer for output.
Commodore recommends the NEC Spinwriter (available from NEECO) as the output printer for WORDPRO.

PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310)

FOR WORD PROCESSING
NEC IS BEST!

* 55 characters per second output speed

* Changeable thimble for different typestyles
* Less than 1% warranty malfunction rate

* IBM quality letter output

* Dealer inquiries invited

§ *Price includes IEEE interfatl:e
; Port i i
THE NEC SPINWRITER 2995 "for 6 with 2040 Dual Disk..
MODEL 5530-P ( Srenist e

*The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System.

NEECQ VorFrieso-sa MICROAMERICA DISTRIBUTING

y quterCharge & “Nationwide distributors of Computer Equipment”
679 Highland Ave. _ Visa Accepted 21 Putnam Street

Needham, MA 617 - eedham,
e E e e (617) 449-4310

Circle 78 on inquiry card. BYTE February 1980 127



Different languages are
appropriate for different

tas
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ks: multilingual ability
is as useful in the com-
puter world as it is in
the human world.
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Comparison of Some
High-Level Languages

Robert A Morris
Associate Professor
Department of Mathematics
University of Massachusetts
at Boston
Boston MA 02125

The time is not far off when microproc-
essor users will begin the serious use of high
level languages other than the BASIC sup-
plied for many current machines. There are
many projects hither and yon to implement
contemporary languages in microcomputer
form, and the emergence of 16 bit proc-
essors will probably accelerate this trend.
Indeed, even now microcomputer users have
a practical way to use high level languages:
using the personal computer as an intelli-
gent interactive editing terminal and sending
source code over telephone lines to be com-
piled and executed by a large remote time-
sharing computer. For many such tasks, the
connection time (the charge levied by the
big computer operators for merely listening
to your terminal) is a substantial fraction
of the total cost. But this time is short
compared to the data entry time, which
will be entirely on the user’s own system.

Unfortunately, most information about
languages is gleaned from people who have
a stake in a particular language due to a
greater familiarity with it. Different lan-
guages are appropriate for different tasks.
Multilingual ability is as useful in the com-
puter world as it is in the human world.
To this end | would like to describe the
differences and similarities between major
general purpose programming languages, and
offer opinions about how these differences
might affect your choice of a high level
language.

A number of the conclusions | draw can
be attributed to questions of style, and
many whose personal programming styles
are different might take issue or even
umbrage at what | offer. Nevertheless, |
claim the critical reviewer’s prerogative to
offer opinion, and hope only that it is
clearly identified. One precaution to the
novice and to the initiate: In comparing

programming languages, | assume that
the specific choices are equally well
implemented. Unquestionably the worst

version of language A may be far harder
to use than the best version of language B,
even if in principle the opposite is the case.

My own particular bias is that | am not
interested in ‘“number crunching’’: that is,
the use of the computer for scientific or
statistical calculations which are complex,
lengthy (in terms of machine time), and
which often run repeatedly with different
data. For such so called production pro-
grams the programming expense is usually
small compared with the computing ex-
pense, and there is a premium on efficient
programs. Suppose one writes a program
to solve a system of linear equations by
Gauss’ method with the principal intention
of understanding that method. It then
becomes irrelevant that an additicnal 10
hours of programming effort can produce
a 50 percent increase in running speed.
The program will run only a few times for
a few seconds.

Finally, I admit | am a mathematician.
Mathematicians think in unusual ways,
especially about computers. | once baf-
fled a computer professional when | told
him that most of the programs | write, once
written and correct, never needed to be
run. Programming as a logical and esthetic
discipline is not a very comfortable idea
to many professionals. In any case, writing
a program in order to understand an algo-
rithm, instead of vice versa, is a commend-
able use of computers and one which colors
my own thinking.

In many organizations some system of
phantom money is in effect for computer
use. The users and their departments often
have budgets but do not spend any money.
Rather they simply have some restriction
put on their use if this budget is expended.
Indeed it has been argued that certain com-
puter use, like library use, should be com-
pletely without accounting. Nevertheless,
it is common to talk of one or another
solution being expensive, and this is to
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be understood as being a vague and relative
term, taking into account such factors as
computing charges, programmer’s time and
storage charges for data and programs in or
outside the machine.

I will discuss essentially three languages:
BASIC, FORTRAN, and ALGOL (together
with PL/I). I'll also take a cursory look at
Pascal and give a brief description of APL
together with the reasons for not including
it in this survey. These languages are fairly
standardized so that if one has learned them
on one machine, there is very little relearn-
ing necessary for another. Indeed, aside
from minor punctuation differences, one
rarely  encounters machine dependent
features of these languages except for input
and output (I0). Thus it is often practical
to transport programs from one machine to
another with very little rewriting except
for the 10, but in some circumstances this
can be substantial.

Many BYTE readers know BASIC al-
ready, but | will describe it so that a broader
audience might be reached. In some of the
following examples | have abused program-
ming language punctuation in the interest of
comprehensibility.

BASIC

BASIC is an acronym for Beginner’s All-
purpose Symbolic Instruction Code. It was
developed originally at Dartmouth Univer-
sity and designed as a conversational inter-
active language, meaning that the user is
essentially in immediate and constant con-
tact with the computer. A good BASIC
translator will give some diagnostic messages
even as the user types in the program. In
any case the system will attempt to indicate
to the user the point at which a linguistic
error occurs. This is true for most high level
languages whether conversational or not, but
the conversational feature and the similarity
of BASIC to ordinary mathematical notation
make it a particularly easy language to learn
and use. In fact, it is the language of choice
when the program to be written is short,
say 20 commands or less, and the manipula-
tion no more than high school algebra.
BASIC is typically available on the inter-
active minicomputers used in many high
schools. It looks like this:

100 LET X=Y=3

200 LET z=5

300 LET W=3*(X+(Y/2))
400 PRINT W

500 END

BASIC is an inherently expensive lan-
guage in terms of time, because it is inter-
preted rather than compiled. This means
that the program is translated into machine
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language each time it is executed, rather
than translated once and stored in machine
form. The technical differences between
interpreters and compilers are not otherwise
relevant here. Roughly speaking, with an
interpreter one does much less cajoling of
the computer to get it to pay attention to
one’s program.

BASIC programs are easy to alter. To
change a line, simply retype the offending
line number followed by the new text,
then a carriage return. The new line replaces
the old and one can try to execute again.
Thus, getting a program working right can
involve very little waiting.

Many large computers operate in batch
mode. This means that the user submits the
program to the operator, typically on
punched cards, and waits for it to be proc-
essed in turn. In such an environment the
interactive feature is of no use. Although
some batch systems have BASIC processors,
it seems pointless to use the language this
way.

For complicated problems, especially of a
mathematical nature, BASIC has some
severe deficiencies, even though it is prob-
ably the best first language to learn where it
is available. One of the biggest of these is the
difficulty of writing a BASIC program in
pieces. ‘‘Passing parameters’ can be a very
messy business in BASIC and it is usually
important to make sure that there is no
confusion over the names of the variables.
Generally, different variables must have
different names, and the same variables the
same name throughout a program. Fully-
implemented FORTRAN avoids these pit-
falls (in a somewhat unnatural fashion), and
in ALGOL and PL/I they cannot arise at all.
The mathematician’s penchant for calling
all independent variables t or x may be
freely indulged in ALGOL, cautiously so in
FORTRAN, and not at all in BASIC. This is
particularly important when one is writing
general routines to be plugged into several
programs which may not have even been
conceived yet.

FORTRAN

FORTRAN looks like this:

1=2

J=3

K=I+J
WRITE(6,10) K

10 FORMATI(I1)

The WRITE statement, if mysterious, is at
least formal and standard. It instructs the
machine to write on output unit 6, probably
a printer or the user’s terminal, according to
format statement 10, the present value of
the variable K.



Respectable modern FORTRAN com-
pilers allow the programmer the option of
ighoring the format and outputting the
results in some standard fashion.

FORTRAN  stands for FORmula
TRANGslator. It is the oldest and most
widely used language for scientific com-
puting. FORTRAN compilers for most
machines produce extremely efficient
machine language programs because demand
is so great and the language has such a long
history. For this reason, also, there are
many compilers with excellent diagnostic
features, such as the University of Waterloo’s
WATFOR and WATFIV systems available
for large IBM machines and even optimizing
compilers which attempt to improve on the
programmer’s efforts.

However, as we shall see, some of the
classic features of FORTRAN are the very
ones that should make people shun it. But
because it is so familiar, it is difficult to
convince FORTRAN adherents that the
language is detrimental to their efforts. Of
course, for production programs, efficiency
is a legitimate reason to use it. Writers of
more ephemeral programs should be aware
of the extent to which the other languages
around them are being improved and be sure
the sacrifices are needed. There are two
major objections to FORTRAN: it is diffi-
cult to write readable programs; and it is
difficult to structure programs in a logical
way that reflects the programmer’s mathe-
matical ideas for the solution of the given
problem. | do not claim that these tasks
are impossible. But it is widely agreed that
typical FORTRAN programs are unreadable.
This is often caused by bad habits encour-
aged by the language. A common experience
with large FORTRAN programs is that some
months after writing one, even the program'’s
writer must study it at length to find out
how it works. For another reader, this job
may be immense.

One of the main reasons for this is the
way in which logical alternatives are con-
sidered and acted upon in FORTRAN (and
BASIC, for that matter). One of the princi-
pal powers of a computer is its ability to
alter its course of action according to
conditions that may not be known at the
time the program is written, but which may
be known only when it is executed. In
FORTRAN and BASIC the alternative
course of action is numbered (in BASIC all
statements are numbered) and a program
may contain a statement such as IF (condition
to be tested) THEN GO TO 55. If the condition
is not met, the computer executes the next
instruction, but if it is met it executes the
series of instructions which begins with
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statement number 55. However, people
never think in this way even if the alterna-
tive courses of action are too complicated
to remember in detail. Instead of bearing in
mind where the alternatives may be found,
one always keeps in mind what they are,
perhaps in some brief mnemonic form. Thus
the ALGOL statement:

IF GCD(A,B)¥ 1 THEN
P:=SMALLEST.COMMON.PRIME.DIVISOR(A,B)
ELSE

P:=MIN(A,B)

is surely more informative than the
FORTRAN version:

IF (GCD(A,B).NE.1) THEN GO TO 55
P=MIN(A,B)
GO TO 65
55. .. .code describing how to find smallest
common prime
65 continuation of program

I am not suggesting that ALGOL knows
how to find the smallest common prime. Of
course, the words SMALLEST.COMMON.
PRIME.DIVISOR(A,B) must also be defined in
the program, just as they would at line 55
in the FORTRAN program. But the
FORTRAN programmer, in the interest of
intelligibility, must add comments, both at
line 55 and at the appeal to it, telling the
reader what is going on. The necessity of
adding comments (words which explain the
program to the reader but which are ignored
by the computer) is a sign that the conven-
tions of human thought have been sacrificed
to the conventions of the programming
language. This is a common occurrence in
FORTRAN and almost impossible to avoid
with the use of GO TO statements (see refer-
ence 6 for an exposition of this point and
its history).

The second mathematical objection to
FORTRAN is that dummy variables are
somewhat restricted. They occur auto-
matically in subprograms (small portions of
a program which are executed repeatedly
but each time with different values assigned
to their parameters), but otherwise are
essentially absent. This means that some care
must be taken in writing complicated pro-
grams so that variable names are not con-
fused. Because of this it is difficult to
transport pieces from one program to
another. A skilled FORTRAN programmer
told me that his biggest headache is having
to constantly rewrite the same algorithm.
That favorite phrase of mathematicians
“we are done because we are reduced to a
previously solved case” is very difficult
to put in practice in FORTRAN and
BASIC but quite easy in ALGOL and PL/I.
FORTRAN subprograms are not recursive.
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That is, unlike their ALGOL counterparts,
they cannot appeal to themselves in their
own definition. This subtle difference can
have extreme consequences in nonnumeric
calculations, but this is beyond our scope.

ALGOL-like Languages

ALGOL is the ALGOrithmic Language
developed around 1960 (a standard and
quite commonly available version is called
ALGOL 60). Originally intended as a lan-
guage for specifying algorithms for publica-
tion, it is now widely implemented and
used in scientific environments, especially
in Europe. A portion of the language PL/|
is similar to ALGOL, and the remarks below
generally apply to it. Since PL/I is supported
by IBM for its machines far more than is
ALGOL, users of IBM equipment may prefer
to keep it in mind. Pascal is a kind of second
generation ALGOL 60 to which most of the
comments in this section apply.

Simple ALGOL appears much like BASIC:

BEGIN

INTEGER X,Y,Z;

X:=3; Y:=2; Z:=X+Y; PRINT(Z);
END.

This program does what the BASIC example
does. The differences are in punctuation.
ALGOL commands are separated by semi-
colons, whereas BASIC requires each to have
a line number. ALGOL uses the symbol :=
to assign a value to a variable while BASIC
requires the theme LET X=3 (though some
versions make LET optional).

Most notable is that the type of each
variable must be specified; in this example
each variable is declared to be an integer.
In BASIC no distinction is made between
integers and real numbers, while in
FORTRAN, if a variable name begins with
(usually) 1,J,K,L,M or N it is understood to
be an integer. Otherwise it is a real variable
with some understood accuracy convention
(complex variables are also allowed in
FORTRAN and most ALGOL implementa-
tions). These conventions can be overridden
by the programmer, and readability need not
be sacrificed in FORTRAN.

One main feature of ALGOL which
makes it attractive for mathematical and
logical problems is that it is a block structured
language. By definition a block is a piece of
code that begins with BEGIN and ends with
END. There may be blocks within blocks
nested as deeply as physical limits imposed
by the actual computer will allow. Within
each block one may declare the names of
variables which are to exist only within that
block. These variables do not have any
existence outside that block and indeed,
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processing using complex Boolean, string, or mathematical ex-
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VULCAN is written in assembly language for efficient infor-
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PASCAL

MICROCOMPUTER PROBLEM SOLVING USING PASCAL
by Kenneth L. Bowles

This book is designed both for introductory courses in computer
problem solving at the freshman and sophomore college level, and
for individual self-study. Graphics is stressed in this version of the
book. A complete single-user software system based on PASCAL
has been developed at the University of California at San Diego,
where the author is a professor in the Department of Applied
Physics and Information Science. This system embodies exten-
sions to the standard PASCAL which include the necessary func-

tions and procedures for handling graphics and strings. 563pp.
#077 $9.80

PASCAL USER MANUAL AND REPORT
(Second Edition) by K. Jensen and N. Wirth

The manual is directed towards those who have some familiar-
ity with computer programming and who wish to get acquainted
with the PASCAL language. It is mainly tutorial and includes many
helpful examples to demonstrate the various features of the
language. The Report is a concise reference for both programmers
and implementors. It defines Standard PASCAL, which con-
stitutes a common base between various implementations of the
language. 167pp. #088 $7.90

e A PRACTICAL INTRODUCTION TO PASCAL
by I.R. Wilson and A.M. Addyman

PASCAL will soon supercede BASIC, and for good reason. Itis a
simple and efficient language, encouraging structured programm-
ing. Wilson and Addyman have written an introduction to PASCAL
suitable for first time or experienced programmers. Describing
PASCAL using syntax diagrams, the book encourages the step-
wise refinement technique of structured programming. Over 60
programs are included as examples, and seven of its 14 chapters
are devoted to data structures. 148pp. #218 $7.90

PROGRAMMING IN PASCAL
by Peter Gorgono
This book is an excellent introduction to one of the fastest
growing programming languages today. The text is arranged as a
tutorial containing both examples and exercises to increase reader
proficiency in PASCAL. Besides sections on procedures and files,
there is a chapter on dynamic data structures such as trees and
linked lists. These concepts are put to use in an example bus ser-
ice simulation. 359pp. #099 $11.50

weW

BEGINNER’'S MANUAL FOR THE UCSD PASCAL SYSTEM
by Kenneth L. Bowles

Here from the originator of UCSD PASCAL is a system orienta-
ion guide and reference manual. It explains the use of the screen
ditor, file manager, and compiler with quizzes for PASCAL self
tudy and guides to use of disk files and libraries of specialized
outines. Appendices with specific instructions for the Apple Il,
RS-80, and Terak 8510A implementations are included. (If
ou’re just learning PASCAL, the book Microcomputer Problem
olving Using PASCAL by Bowles is recommended as a compa-
jon text.) This book will have you running your PASCAL pro-
rams quickly, even if you have no computer experience. 229pp.
#249 $11.95

“e THE BYTE BOOK OF PASCAL

Blaise W. Liffick, editor
BYTE has compiled their wealth of articles on PASCAL in this
ook to provide a general introduction to the language. Two ver-
ions of a PASCAL compiler, a P-code interpreter, a chess playing
rogram, and an APL interpreter written in PASCAL are also in-
luded. Step up to a powerful language. 242pp. Hardcover
#251 $25.00

(Postage $.75/item or $1.00 outside U.S. to a maximum postal charge of $3.00)

DIAL YOUR BANK CARD ORDERS
TOLL FREE 800-258-5477 "™Sean

BITS fnc Books to erase the impossible 1B020
95 Route 101 West, PO Box 428, Peterborough, NH 03458
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outside the block there may be other vari-
ables with the same name and they will not
be confused. Consider the following program:

BEGIN
INTEGER X,Y;
Xi=3:Y:=2;
BEGIN
INTEGER X,Z;
X:=6;Z:=X+Y; PRINT(X);PRINT(Z);
END;
PRINT(X);
END.

The variable X in the inner block bears
no relation to the X in the outer block and
references to it in the inner block behave as
though there were no X in the outer block.
The Y in the inner block, however, has not
been declared there, so it refers to the next
most global occurrence of Y: namely that in
the outer block. This program will output:

683

The first two numbers are produced by the
print statements in the inner block, the last
by that in the outer block.

This example is a trivial illustration, but
the reader will appreciate that no care
whatsoever need be taken with the naming
of those variables whose existence is not
needed outside the algorithm of which they
are part. For this reason, algorithms are
easily transported from one program to
another. The possible sources of confusion
arising from these so called /ocal variables
are approximately the same as those arising
in ordinary mathematical discourse: ‘“the
variable x here is not the same as the variable
X in the previous section.”

Another feature of ALGOL and PL/I
that adds to the ease of structuring programs
is the existence of condition testing phrases
other than IF. For example, one may use the
sequence WHILE . . . condition to be tested. . .
DO. .. something. Not only is this close to
our way of thinking, but it has surprising
implications for the programming solutions
which are naturally suggested by the lan-
guage. Such structures have been urged for
FORTRAN and may well be included in
future versions. They are beginning to
appear in nonstandard versions of FORTRAN
already.

What are the disadvantages of ALGOL?
Foremost is that even the most commonly
used mathematical procedures are often not
preprogrammed into the system as they are
in BASIC and FORTRAN. Thus, although
arrays are a standard data type in ALGOL,
there are no matrix manipulation functions
such as BASIC's LET MAT A = B + C. The
programmer is responsible for adding the
routines to perform these operations.
Because of the transportability we have



discussed, this is not particularly difficult.
In many systems, these routines could be
stored on a high speed storage device such as
a magnetic disk, easing the task even further.
Thus, each programmer or group may have
to build a library of standard routines,
whereas in BASIC and FORTRAN large
libraries are usually already provided.

These functions often include many
transcendental functions and sophisticated
procedures, but ALGOL libraries may
contain little more than elementary func-
tions. This is largely a historical development
and may be expected to change as ALGOL
becomes more widely used. This drawback is
of little consequence if one’s application is
nonnumeric. At this writing | am program-
ming procedures in ALGOL to calculate
with polynomials over finite fields. Since it
is too much to expect any library to have a
routine to calculate the zeta function of a
curve, | am not terribly restricted by the
skimpy offerings of ALGOL libraries.

Even more consequential, because of its
limited libraries, is the fact that ALGOL
tends to require more programming effort
for 10 than FORTRAN or BASIC. Simply
getting numbers in and out is generally easy,
but adjusting format or 10 of text may be
a complicated task. 10 is at least standard-
ized, if cumbersome, in FORTRAN and
BASIC. However, 10 is not part of the
official definition of ALGOL, which burdens
it with machine dependent features.

Pascal

Pascal is a modern language derived from
ALGOL 60 that addresses itself to a very
important issue we have not dealt with so far
in this elementary exposition: data struc-
tures.

Pascal allows the user to define and
manipulate new types of data beyond the
fundamental types (integers, reals, arrays,
strings) which appear in the older languages.
Further, it does so in a completely recursive
fashion, which adds considerable power to
this feature. These matters are beyond the
scope of this article, but, as designed, Pascal
is easy to learn, powerful and very much like
ALGOL in nature.

APL

APL stands for A Programming Language.
It is a high powered language designed to
make the handling of matrices and vectors
particularly easy, and as such it is very
successful. Its adherents tend to be emphatic
about its value as a general purpose language.
My own view is that its array orientation is a
disadvantage for structuring complicated

North
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Computer
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programs unrelated to array handling. The
language does not encourage the writing of
readable programs. It is easy and tempting to
write very compact, cryptic programs
(however, this is a human decision and not
really forced by the language). The present
view of programming languages is that the
elementary data and control structures of
the language shape the programmer’s way of
thinking about solutions. Because of its
underlying array orientation, | prefer to put
APL with special purpose languages and
omit it from this discussion, even though it
is so widely used that it can not be regarded
as an exotic language.

Exotic Languages

A number of special purpose languages
and systems have arisen as the result of
research in computer languages. An annual
survey of languages is published by the
Association for Computing Machinery.

Some of these special purpose languages,
like the algebraic manipulation systems, may
be particularly complex or difficult to use,
although appealing to the mathematically

inclined. Others, while exciting in prospect,
are only beginning to be implemented.
Anyone wishing to explore these languages
should first gain some traditional program-
ming skill and establish a close relationship
with the professionals at the computer center
where you are using them, because the
exotic products do not always behave
as promised and sometimes need a little
coaxing from the systems programmers.
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Getting Started

The bibliography which follows contains
my own favorite introductory texts. Consult
local opinion also, because personal explana-
tion is one of the most useful tools in
learning programming. If a particular book is
highly regarded by people around you,
your questions may be more easily answered
by others familiar with it. Two other
warnings are necessary: you cannot under-
stand programming without writing and
running programs; and be wary of the
machine manufacturer’s language manuals —
they are often written for someone who
already knows the language or some other
high level language. But check them for
minor differences with your text. With
ALGOL you will probably have to learn the
IO from the manual.m

BIBLIOGRAPHY

1. Kernighan, B and Plaugher, P, Software
Tools, Addison-Wesley, Reading MA, 1976.

2. Dahl, O J, Dijkstra, E W, and Hoare, C A,
Structured Programming, Academic Press,
New York, 1972.

3. Floyd, R W, /ntroduction to Programming
and the ALGOL W Language, Department
of Computer Science, Stanford University.
ALGOL W is an extension of ALGOL 60
written at Stanford for the IBM 360, and if
you have it, you'll find this book particu-
larly useful. If you are adventuresome,
consider using it anyway, using the machine
manufacturer’s manual to sort out the dif-
ferences. Like McCracken, it's just a
beginning.

4. Jensen, K and Wirth, N, Pascal User Manual
and Report, second edition, Springer-Verlag,
New York, 1974. Not a programming primer,
but definitely a Pascal primer. A small
amount of any programming experience
will suffice to read it (an all too brief intro-
duction attempts to substitute for this ex-
perience). It also contains the ‘‘Report,”
the official definition of Pascal, which may
prove interesting to those who have never
seen such a document.

5. Kemeny, JG, and Kurtz, T E, BAS/C Pro-
gramming, Wiley, Somerset NJ, 1971. By
the fathers of BASIC.

6. Knuth, D E, and Wirth, N, ACM Computing
Surveys, volume 6, number 4, 1974. Special
issue on programming with articles by these
two authors and others.

7. Luehmann, A W, and Nevison, J M, ““Com-
puter Use Under a Free Access Policy,”

Science, number 184, May 31 1974, pages
957 thru 961.

8. McCracken, D D, A Guide to ALGOL Pro-
gramming, Wiley, Somerset NJ. The problem
with this and other ALGOL primers familiar
to me is that they don’t really discuss the
features of ALGOL that make it powerful.
But it is fine for getting started.

9. MecCracken, D D, A Guide to FORTRAN [V
Programming, Wiley, 1972. A widely used
text. Included are excellent discussions on
points of style and efficiency, and an ap-
pendix on the WATFOR and WATFIV
compiler. They are often used at universities
running IBM systems. They will ease the
learning of FORTRAN, as will this book.

10. Weinberg, G M, PL/I Programming: A Manual
of Style, McGraw Hill, New York, 1970. Yet
another beginning.

11. Wirth, N, Systematic Programming: An Intro-
duction, Prentice-Hall, Englewocd Cliffs NJ,
1973.

Also see Communications of the ACM,
volume 19, number 12, 1976.
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Techaicsl Forum

Some Example Plots

David Dameron 402 E O'Keefe St, Apt 27, E Palo Alto CA 94303

I have been reading BYTE since it was first published in
1975 and have enjoyed its articles, especially those on
plotting graphics. My computer is a Cromemco Z80 with
48 K bytes of programmable memory and a 5-inch disk
drive. This configuration gives about 20 K bytes of
available user memory with 16 K BASIC. My plotter is a
Sylvanhills DFT-2, run from a parallel port. I modified
the plotter to use stepping-motor X,Y movements, under
computer control after reading “Taking the First Step”
(February 1978 BYTE, page 35). It now has 300 points per
inch of resolution using 15-degree stepping motors.

After the basic vector control software was completed,
one of the first routines I entered was a character
generator: “A Plot is Incomplete Without Characters”
(July 1976 BYTE, page 64). Inspired by “Venus de Plotto”

(February 1977 BYTE, cover), I entered various three-
dimensional routines, for example: “Hidden Line
Subroutines for Three-Dimensional Plotting” (May 1978
BYTE, page 49). You can see that BYTE has greatly con-
tributed to this plotting system.

The three-dimensional plot “Waves” (figure 1) is an ex-
ample of the hidden line routines. There are 141 points in
the X direction and 156 in the Y direction. It is the sum of
four radially-damped sinusoidal waves rotated in three
dimensions. The program took about 10 hours to run
with a 4 MHz clock, divided evenly between point
calculation and the actual plotting, which was done con-
currently. Listing 1 is a chord program which produces
the output in figure 2 (page 144).

This sample output took about 90 minutes to plot; a

Sir A

L

Figure 1: Three-dimensional wave program output which took 10 hours to produce.
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Assembled and Tested $395.00
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88-MODEM S-100 ORIGINATE/ANSWER MODEM WITH AUTO-
DIALER. Software selectable baudrate provides any baudrate from 66-
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode.
Auto-answer programs available for CROMEMCO CDOS, CP/M, North
Star Horizon and MDS, and Alpha Micro.

Assembled and Tested $395.00 Kit $245.00

88-UFC UNIVERSAL FREQUENCY COUNTER 88-SPM TIME OF DAY CLOCK with battery backup. Set the

Four software selected inputs. Measure frequency from O-650
MHz and period from .luS to 1 Second. Extensive software in-
cluded.

Assembled and Tested $299.00 Kit $199.00 Temperature-
Compensated Crystal Oscillator option $145.00

88-SAl SYNCHRONOUS/ASYNCHRONOUS INTERFACE
The most versatile serial interface on the market. Computer ac-
cess/control of all data and handshake lines and provision for
masked interrupts, inversion of any input or output signal, and
onboard baudrate generation for 110, 134.5, 150, 300, 600,
1200, 2400, 4800, 9600, and many other baud rates. Many
more features.

Assembled and Tested $299.00 Kit $199.00

Mailing Address:

Post Office Box 17269
Dulles International Airport
Washington, DC 20041

Telephone (703)661-8442

INTERNATIONAL
DATA SYSTEMS, INC.
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clock with three out instructions: no delays! Programs included
in North Star BASIC, CBASIC, and 8080 assembly language.

Assembled and Tested with crystal option $199.00 Kit less
crystal option $99.00 Crystal Option Kit $25.00

88-RCB RELAY CONTROL BOARD

16 Relays on one board. Control appliances, production equip-
ment, or even musical instruments (See BYTE Magazine Sept
1977 page 12)

Assembled and Tested $299.00 Kit $199.00

Shipping Address:

Dulles International Airport
Washington, DC 20041 USA
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10 REM DRAWS ALL CHORDS WITHIN AN N-GON 7/16/78 240 J2=1 : F=1
20 REM USES DIMENSIONS IN PLOTTER RASTERS 250 NI1=N
30 REM WRITTEN BY DAVID H. DAMERON 260 IfF I=N/2 THEN N1=I
40 REM INITIALIZE PLOTTER HERE. 270 REM J1=FROM, J2=TO POINT
50 INPUT"NUMBER OF SIDES? " ,N 280 REM MAKE J1=PREVIOUS J2 UNLESS TAKEN (H(J1)=1)
60 DIM B(N),C(N) 290 REM IF TAKEN INCREMENT J1 TILL 1 FOUND, LIFT PEN
70 INTEGER I,J,H(N) 300 FOR J=1 TO N1
80 INPUT"RADIUS OF PLOT? ",R 310 J1=J2
90 P1=6.2831853/N 320 If H(J1)=0 THEN 360
100 FOR I=1 TO N 330  J1=J1+1 : IF J1I>N THEN J1=J1-N
110 B(I)=R+10+R*COS((1-1)%P1) 340 F=1
120 C(I)=R+10+R*SIN((I-1)%P1) 350 GOTO 320
130 NEXT I 360  J2=J1+]
140 FOR I=1 TO INT(N/2) 370 IF J2>N THEN J2=J2-N
150 REM DRAW LINES TO I'TH NEIGHBOR 380 H(J1)=1
160 FOR J=1 TO N 390 REM F=1 IS A FLAG TO LIFT THE PEN
170 H(J)=0 400 REM IF F=1 THEN MOVE TO B(J1),C(J1) WITH PEN LIFTED
180  NEXT J 410 REM CALL VECTOR ROUTINE HERE.
190 IF I<>N/2 THEN 240 420 F=0
200 REM DRAW ONLY 1/2 LINES IF DIAMETERS 430 REM DRAW TO B(J2),C(J2) HERE. INSERT VECTOR ROUTINE HERE.
210 FOR J=N/2+1 TO N 440  NEXT J
220 H(J)=1 450 NEXT I
230 NEXT J 460 STOP

Listing 1: Program Chord produces a series of chords for a given circle. The sample output is shown in figure 2 (page 144). This listing
was made by the author’s system using a plotter.

little backlash can be seen at the vertices of the 29-sided
polygon. The listing was plotted on this system with
characters four times the minimum size. This routine was
written to remove some of the unnecessary plotter X,Y
motion from that of just cycling through all the vertices
for both the starting and ending points. Plotter routines
should be inserted at lines 390 and 430 to suit a particular
system. At 390, move to B(J1), C(J1) with the pen lifted.
At 430, draw a line to B(J2), C(J2) with the pen down.
I use the system in my work plotting graphs and other

forms of data, and I hope to eventually sell some of the
computer graphics [ have produced. It is stimulating and
fun to create various plot outputs on the spot, now that
the hardware has been debugged and is running. The
plotter output is not limited to ink drawings on paper. A
needle or other engraving point may be mounted in the
pen holder (a small clamp) for drawing etching lines in a
zinc plate through a thin layer of an acid resisting
substance. The plots can then be etched by dumping the
plate in an acid bath for an appropriate time period.

WE ARE KNOWN FOR OUR PROMPT, COURTEQUS SERVICE

* HAZELTINE CRT’s ** NEW, LOW PRICES *
1500.(asSembled). ... vum s sates o siwmmasmi

MARINCHIP SYSTEMS 9900 16 BIT CPU

Price includes DOS, BASIC, word processor, text editor,

starting at $2,050. 4 I/O ports, 1K EPROM bootstrap loader,
double density drives, 5% or 8" disks. S-100 bus. 12 slot
mainframe. A beautiful, high quality system. Runs CP/M.

TELETYPE MODEL 43
4320 AAA (TTLinterface) ........c.coevvvnveninn... $985.
4320 AAK (RS232interface) . ................... $1,085.
with transformer to operate on 50 Hz., 220 v.
installedinside cabinet’ .. :cviveen oo s ssea i $75.

PARERITIGER,! sy et el saa s Sy $950.
Graphics option, add $199.

DECwriter 35/36 upgrade
INCREASE BAUD RATETO 1200...... $750.
Specs available.

INTERTEC SUPERBRAIN ............ $2,885.

Dual Z80, dual double density floppies, 32K RAM
(expandable) 4Mhz., CP/M, Contained in Intertube Il.

INTERTUBE 150 St S Lo S e $875.
SOROCIQT20 uic ciovsivie o wsivisvisivis smiininomion $865.
IMS 16K Fully static memory, 250 ns ..... $285.

L R R R e o s $980. linking loader
AP0 ST ST e D ST COTR . BN IR $1,210. Assembled . $700.
50 Hz option available forallmodels ............... $100. L L ook s . $550.
German, French, Danish charactersets ............. $30. Complete systems configured from .............. $5,700.
IBMSIONCHT 0 Sl e $1,295 DRIVES , ,
Human engineered terminal, Selectric-like Keyboard. SIEMENS 8"double density, Shugart compatible .. .. $450.
Dense dot matrix. PER S Gl 7 s s ey s e R P $1,210.
299B L s Yt s e i R s s $1,700.
IMS 5000 and IMS 8000 Complete Z80 systems INNOTRONICS 2 drives with cabinet and power . .. $1,565

Shugart compatible. Extremely reliable.

CONTROLLERS:
Tarbell singledensity ...............cocveiiinn... §255.
dotblo delsilY . s us b s oses saesssmes $385.
Konan S-100, hard disk controller ............... $1,550.
TEI Mainframes ... ... completely tested and assembled
L e e e T L B L e $433.
PRSIOR e Tl b S i s a T e b $609.
MODEM: “THE CAT” from Novation .. ..... $190.

Originate/answer, 300 baud. Incredibly compact!

CENTRONICS, TEXAS INSTRUMENTS,
PRINTERS, DIABLO, NEC SPINWATER, DEC
LA 34, PET, TRS-80 ALSO AVAILABLE.

TO ORDER: We ship within 24 hours of receipt of certified
check, bank check or money order. Credit cards add 4%.
Personal checks: allow ten days.

COD’S ACCEPTED AT NO EXTRA CHARGE.
Shipping charge: $13. for terminal, $4. for memory, modems.
N.Y. residents add sales tax. Prices and availability subject to
change without notice. DEALER INQUIRIES INVITED.

- - A A )

WE EXPORT TO ALL COUNTRIES OVERSEAS CALLERS USE (212) 448-6298 OR TWX: 710 588 2844 CABLE: OWENS ASSOC.

We have no reader inquiry number. Please call or write. Product sheets available.

| |
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A BUSINESS PROPOSITION
from

INTERTEC DATA SYSIEMS

Dear Computer Enthusiast:

As a result of the phenomenal growth our company has
experienced during the past year, there are now many
excellent opportunities in our national dealership program.
And as a result of this expansion in our dealership network,
there are new employment opportunities in the marketing
and technical divisions of our company. We'd like to talk
about these opportunities for just a minute.

Our two major products, the InterTube Il Video
Terminal and the SuperBrain Video Computer are, to say
the least, an overwhelming success. This widespread
acceptance and demand for our products naturally requires
the establishment and maintenance of a comprehensive
dealer/service network. Many retailers and other
microcomputer resellers have already joined our team. They
are now realizing the true advantages our unsurpassed
price/performance products can give them. How about
you? lIsn’t it time you breathed a little new life into your
operation? Dealership and OEM contracts are now being
established in many areas. Call us today and discuss your
requirements. You'll find us to be quite responsive.

Of course, our ability to successfully penetrate and
maintain our position in this ever-increasingly competitive
marketplace is due to the support of our many marketing,
technical and service personnel. As our marketshare
increases, so does our requirement for qualified personnel.
We are presently recruiting marketing representatives to
work closely with our dealers in the field. A
sales/management background in this industry would
qualify you for consideration for one of these positions.
Also, we are in search of technical personnel to assist us
here in South Carolina in supporting the varied applications
our customers have for our products. At present, we are
recruiting Basic, Fortran and Assembly language pro-
grammers as well as lab and production technicians.

Whatever your interests may be, dealership or
employment, we urge you to carefully consider the
advantages of association with our company. Pause for just
a moment and give us a call at 803/798-9100. And if you
don’t believe us, ask the industry experts. They will tell you
we're on the way to the top! So, why not join us now and
enjoy the ride.

Best Regards,

The Marketing Department
INTERTEC DATA SYSTEMS CORPORATION

Dear Intertec,

Yes, I'm interested! Please call me with more
information about the opportunities |'ve checked below.

(0 Dealership Programs
O OEM Arrangements
O Marketing positions presently available in my area.
O Technical Support positions available at the factory
O Other (specify)

If you're interested in dealership or OEM arrangements,

please send us some detailed information on the nature of
your present business including: 1) type of business; 2)
length of time in business; 3) number of employees in sales,
service and administrative positions; 4) products presently
represented and/or manufactured, and 5) your application
for our products.

If you're interested in employment, whether it be in a field
marketing position or a technical factory position, please
enclose a resume detailing your experience and salary
requirements.

Don’t delay! Give us your name and address below and
return this advertisement to:

= INTERTEC DATA SYSEMS

: The Marketing Department
2300 Broad River Road

e @ Columbia, South Carolina 29210

If you're in a big hurry to reap the benefits of association
with Intertec, skip the form and call us direct at
803-798-9100. Just ask for someone in the Marketing
Department.

Your name

Company

Street

City, State & Zip

Telephone { )

Circle 94 on inquiry card.
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Figure 2: Sample output of the Chord program written in BASIC. This figure took 90 minutes to produce. R
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AGENS"’

LOW COST ASSEMBLY GENERATION SYSTEM

You can assemble machine lan-
guage programs for any of the
popular 8 and 16 bit microcom-
puters.

You can use this meta-assem-
blerto generate procedures and
structures that best fit your
applications.

This system is hosted on your
Z-80 computer using CP/M and
24K or more bytes of memory.

The Works. Iterative passes for
forward ref optimization, sub-
scripts, remote names, macros,
functions, externals, relocation
classes and more.

BONUS: Source link loader file
SO you can customize
your system.

$170: AGENS on 8”diskette,
Loader, sample gen-
erators and manual.

$27: Manual only.

RBB Software Products’
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P.O. BOX 2111

YORBA LINDA, CALIFORNIA 92686

(714) 637-5965



How
COMPUMAX

stacks
to

the -
competition

up

COMPARISON SHOPPING?

STOP HERE!

Are they INTERACTIVE?

ACC'TS PAYABLE
ACC'TS REC'BLE

ACC'TS PAYABLE
ACC'TS REC'BLE

IMPORTANT QUESTIONS e - |OSBORNE/ PEACHTREE STRUCTURED
ABOUT BUSINESS SOFTWARE | - - -~ | McGRAW HILL SOFTWARE SYSTEMS
What programs are available?  [SEHEE " CENERAL LEDGER " CENERAL LEDGER " CENERAL EDGER

ACC'TS PAYABLE
ACC'TS REC'BLE

ACC'TS PAYABLE
ACC’TS REC'BLE

COMMODORE PET
MICROSOFT,CBASIC2 CP/M

CBASIC2 CP/M

INVENTORY NON-INTERACTIVE: PAYROLL NON-INTERACTIVE:
PAYROLL/PERSONNEL PAYROLL NON-INTERACTIVE: STOCK CONTROL
INVENTORY INVENTORY
What versions are available? TRS-80, APPLE i WANG MICROSOFT CP/M CBASIC2 CP/M

MICROPOLIS:
EXIDY SORCERER,
VECTOR MZ, DYNABYTE
CROMEMCO 111

80 col. terminal
80 col. printer included

What is the price? MICROLEDGER, A/P, GL, A/P, A/R, PAYROLL: GL, A/P, A/R, PAYROLL, GL $995 -
p A/R, INV, PERS: $140.-each. $250.-each INVENTORY $1000 each A/P$750.-
MAXILEDGER, A/P, A/R: Cost of configuring must A/R $750.-
$350.-each. be added! INV. $500.-
Hardware options 40 column CRT 64 col. CRT only 80 col. CRT only cursor addressable terminal
64 column CRT 132 column printer only 132 column printer only only

132 column printer only.

Is source code included?

YES, INCLUDING * YES
PROGRAM FLOWCHARTS.

YES NO

What type of after-purchase
support is offered?

1YR WARRANTY &
CORRECTION OF DEFECTS

INDIVIDUAL PROGRAM
AUTHORS AVAILABLE FOR
QUESTIONS.

NONE

1 YR WARRANTY &
CORRECTION OF DEFECTS
THROUGH DEALER

TECHNICIANS AVAILABLE |
FOR QUESTIONS. UPDATES |
MADE AVAILABLE FOR

A FEE.

yourone-stop shop for all YO—UI‘ busin

You’ve been led down the path
before, but not this time. No more
promises of turnkey computers
without the key. It’s YOUR turn to
tell the computer how to run the
business, not vice versa.

With COMPUMAX software
you have a beginning. With 5
years of experience and over 3,000
systems installed, they are pro-
fessionals, when it comes to solu-
tions for the businessman.

COMPUMAX software is de-
signed with CHANGE in mind,
since everybody really wants his
own touch added. The programs
are SIMPLE, YET ELOQUENT.

COMPUMAX supplies ready,
working programs. You can, then,
easily customize them, as your
additional requirements develop.

ess bookkeeping software.

Or do as many have done—keep it
simple by running the programs
in their ready form. Join the
microcomputer revolution the
simple way.

For a demo, visit your local compu-
ter store. If you local retailer does not
carry COMPUMAX software, have
him give us a call at (415) 321-2881.
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it
The Zg-SYSTEMS 64K RAM
board is designed to operate
in any Z80 based microcom-
puter having S-100 bus. It

ZS SYSTEMS

64K RAM BOARD

Compatible with Cromemco
and M/PM multiuser. Fully
assembled, burned in, &
tested. Available from stock

to 60 days
As low as $500.00 in
guantities of 100

uses 16K dynamic RAM chips,
& features:
— Board select
Bank select

~Transparent on-board Price ofone......... $695.00
refresh
—2 or 4MHz operation With 16K RAM. ... .. $359.00

(w/ no wait state)
—Memory disable

FLOPPY DISK
CONTROLLER

Handles with no modification
up to:

* 4 standard 8” drives
(Shugart or compatible) or

* 3 minidrives 5°

Run with 2 or 4 MHz CPU

Plus shipping charges

Use CP/M Disk Operating System
Using the 1771 LSI controller
Price of one. ..
PC board only . .

$245.00
...$35.00

SEND FOR FREE INFORMATION

6 months warranty on our boards with normal use

Z5-SYSTEMS

PO Box 1847, San Diego, CA 92112
(714) 447-3997

FROM TRANS
PURCHASE FULL OWNERSHIP AND LEASE PLANS

PURCHASE PER MONTH
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS.
LA36 DECwriter Il .......... $1,695 $162 §$ 90 § 61

LA34 DECwriter IV .........
LA120 DECwriter Il KSR .. ..
VT100 CRT DECscope ......
VT132 CRT DECscope ......

DT80/1 DATAMEDIA CRT .. ..

1,295 124 69 47
2,295 220 122 83
1,895 182 101 68
2,295 220 122 83
1,895 182 101 68
TI745 Portable Terminal .... 1,595 153 85 57
TI765 Bubble Memory Terminal 2,795 268 149 101
TI810 RO Printer .......... 1,895 182 101 68
TI820 KSR Printer ......... 2,195 210 117 79
TI825 KSR Printer ......... 1,695 162 90 61
ADM3A CRT Terminal ...... 875 84 47 32

QUME Letter Quality KSR ... 3
QUME Letter Quality RO .. ..

3,195 306 176 115
2,795 268 149 101

HAZELTINE 1410 CRT .. .....
HAZELTINE 1500 CRT.......
HAZELTINE 1552 CRT.......

875 84 47 32
1,195 115 64 43
1,295 124 69 41

DataProducts 2230 Printer ..

7,900 757 421 284

DATAMATE Mini Floppy ... ..

1,750 168 93 63

FULL OWNERSHIP AFTER 12 OR 24 MONTHS
10% PURCHASE OPTION AFTER 36 MONTHS

ACCESSORIES AND PERIPHERAL EQUIPMENT

ACOUSTIC COUPLERS ¢ MODEMS e THERMAL PAPER
RIBBONS e INTERFACE MODULES e FLOPPY DISK UNITS

PROMPT DELIVERY e EFFICIENT SERVICE

TRANSINET CORPORATION
1945 ROUTE 22, UNION, N.J. 07083

201-688-7800

TWX 710-985-5485
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Techaicsl Forum

Introduction to Code
Tightening

Geoffrey Gass, 5246 SW Dosch Rd, Portland OR 97201

“Why should a programmer be so obsessed with pinch-
ing and scraping to save a few bytes of code?” asks the
representative from Behemoth Computers Inc. In his part
of the universe, whether a program takes 110,000 bytes
or 120,000 bytes is of no particular moment.

“What a damned tangle!” echoes one of his customers.
“Haven't they ever heard of top down programming?”
His part of the computer universe is concerned with pro-
grams written and understandable by interchangeable
programmers, so any new job applicant capable of peel-
ing his own bananas can pick up where the last program-
mer left off at the time of his unfortunate starvation.

In a smaller part of the universe occupied by minicom-
puter users and programmers, “tightening up the code”
very early became a necessary practice to get useful pro-
grams into more confined memory spaces.

An even cozier corner, of course, is that of the personal
computer programmer, who may have to spend many
hours in tightening, trimming and squeezing to get a
couple of quarts of program into his one-quart memory.

The tightest quarters of all (they might be described as
“two-by-two by you”) are those occupied by the
microprocessor programmer fitting useful programs and
modules into read-only memories (ROMs) for dedicated
systems or monitors. Read-only memories come in
relatively small, fixed sizes. The first estimate of what can
be done in a given size read-only memory is always
excessive of course, but in any typical project the
absolute hardware limits are set very early, and it's up to
the programmer to get as many as possible of the
originally promised features into the fixed module size.

If by chance there are a couple of no-operation instruc-
tions (NOPs) in the final coding, then there is immediate
pressure to do some tightening and squeezing to add
another feature or two. If, as is more probably the case,
the first coding runs long, then there is more intense
pressure to squeeze, pare, tighten and rewrite every con-
ceivable way to get the program genie into the bottle.
(Even if the hardware decision is reversed and the read-
only memory space doubled, program expectations will
be increased until they again overflow the assigned space.
This is a corollary of Parkinson's law; it is amply
verified.)

The successful programmer in this environment is the
one who gets the job done. It takes a substantial reper-
toire of techniques and a good eye for spotting loose
coding and redundant logic to do a succesful job of fitting
the required functions into a fixed domain of memory.
Though he may earn the scorn of the Behemoth man



(“cheese-parer!”) and the bitter enmity of the user who
wants to reach in and borrow some of his subroutines, he
wins in the marketplace when his product does more for
less money, weight, power or space (or simply gets to the
market sooner because of fewer hardware redesigns in the
development cycle).

The object of this discussion is to present some of the
tricks of the programmer’s trade by which redundant
logic and loose code can be tightened up to get maximum
function into minimum memory space. But please heed
the warning note at the end, lest you get yourself into a
cleverness box from which there’s no escape!

Redundant logic can be illustrated by the following
sequence:

CMPA #20 Compare ACCA to the value 20.
BMI CODIN Less than 20? Go to CODIN.

BEQ DELIM Equal to 20?7 Go to DELIM routine.
BGT TEXTIN Over 207 Treat as text input.

Obviously, the last instruction is redundant. If the
accumulator is not less than or equal to 20, it must be
more than 20, and the third test is unnecessary. Frequent-
ly, the redundancy is more subtle, being determined by
external parameters which make certain conditions
impossible, and therefore unnecessary to test for.

Loose coding may be illustrated by this nice,
straightforward top down subroutine for a 6800 string
print operation:

PDATA LDAA 0,X Get data byte per index register.
CMPA  #04 Check for EOT (string terminator).
BEQ EXIT If EQT, return to calling program.
JSR OUTEEE Not EOT. Output this character.
INX Step index register to next loca-

tion.

BRA PDATA Go back for next byte.

EXIT RTS Return to calling program.

The routine uses 13 bytes. The sharp programmer
notes immediately that it has two branches in it, one of
them unconditional. An unconditional branch is always
somewhat suspect in itself; in a short routine already con-
taining a conditional branch, it's doubly suspect.

Here's how Wiles and Felix optimized the routine in
Motorola’s MIKBUG read-only memory. By moving the
entry point to the middle of the routine, the uncondi-
tional branch can be thrown out and the loop closed by
the conditional branch alone:

PDATA2 JSR OUTEEE Output the character.
INX Step to next location.

PDATAT1 LDAA 0,X Enter here. Get character per XR.
CMPA  #04 Check for EOT.
BNE PDATA2 If not EOT, output the character.
RTS Was EOT. Return to calling pro-
gram.

Now we are down to 11 bytes. To save even more, the
system could be changed to use 00 (NUL) rather than 04
(EOT) as the string terminator symbol. Because the N
and Z bits of the condition code register in the Motorola
6800 respond automatically to a LOAD operation (this is
not true of the 8080 and some other processors; you have
to know the fine print to do a good job of code tighten-
ing), the comparison can be thrown out:

PDATA2 JSR OUTEEE Output the character.
INX Step to next.

PDATA1 LDAA 0,X Enter here. Get character per XR.

Circle 98 on inquiry card.

HIGH SPEED PRINTER

“OKIDATA CP.110” Prints an 8-1/2”
by 11” page in less than 60 seconds.

e Modular power supply BRAND NEW
$650°°

110/220 V. with circuit INDUSTRIAL SURPLUS
breaker, power cord &
REG. $1200.00

on/off switch
e Self test circuit included

e Full 80 character lines
e High speed: 110 characters
per second

e Bidirectional print

e Uses low cost standard
8-1/2" TTY paper
INTERFACE FOR
TRS80 & Apple
Service Manual

$50.00
$20.00

INTERTUBE
TERMINAL

e 12" Display

* Numeric Keypad

® Reverse Video

e Upper & Lower Case

e Line, Char. Insert/Delete

Shipped Freight Collect

EXPORT BUSINESS
WELCOME

INTERNATIONAL ELECTRONICS EQUIPMENT CORP.
&=

P.0. BOX 522542, MIAMI, FLORIDA 33152 = (305) 595-2386 VISA
[ ]

TRS-80 (Level Il)

STOP PLAYING GAMES Appie

OTHERS

W Calculate odds on HORSE RACES with ANY COMPUTER
using BASIC.

B SCIENTIFICALLY DERIVED SYSTEM really works. This
system was written and used by computer experts and is
now being made available to home computer owners. This
method is based on storing data from a large number of
races on a high speed. large scale computer. 23 factors
taken from the *'Daily Racing Form'* were then analyzed by the computer to see how they in-
fluenced race results. From these 23 factors. ten were found to be the most vital in determining
winners. NUMERICAL PROBABILITIES of each of these 10 factors were then computed and this
forms the basis of this REVOLUTIONARY NEW PROGRAM

W SIMPLE TO USE: Obtain **Daily Racing Form'* the day before the races and answer the 10 ques-
tions about each horse. Run the program and your computer will print out the odds for all horses in
each race. COMPUTER POWER gives you the advantage'

W YOU GET: 1) TRS-80 (Level Il) Cassette

2) Listing of BASIC program for use with any computer

3) Instructions on how to get the needed data from the **Daily Racing Form'’
4) Tips on using the odds generated by the program

5) Sample form to simplify entering data for each race

3G COMPANY, INC. DEPT. BT

RT. 3, BOX 28A, GASTON, OR 97119

Yes. | want to use my computer for FUN and PROFIT. Pleasesendme ____ programs

al $19.95 each. E
Enclosed is check or money order | ' Master Charge Visa .

(503) 357-9889

~ CardNo. Exp. date

NAME L e

ADDRESS = . S LC

CITYy i) »] Lol L3 CNF WESTATEN 'S WL <0 7|PARE ) 1 e dChintic

START USING YOUR COMPUTER FOR

FUN and PROFIT!
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It,s@@[@l—OGIC

for graphics!

ANIMATION PACKAGE
for the APPLE I

BE CREATIVE with the SubLOGIC A2-3D1 high-
speed animation package for your Apple. Generate
scenes or drawings, view them from varying dis-
tances and angles, or even orbit.

% @ All you need is 16K RAM and

the creative urge. Cassette $45,

or disk $55. See your

dealer or order direct

(add $1.50 shipping).

Visa & Mastercharge

accepted.

We're open 9 to 6, Monday
thru Friday, central time.
Giveusacall.

The engineering & graphics people

(217%9@8{1@) mG IC

Box V, Savoy, IL 61874

Radie fhaek......

COMPUTER SPECIALISTS

159 Discount
on
TRS-80's - |
AND ACCESSORIES

FAST 100 cps Centronics 730 PRINTER. . $800.00
HIGHLY RELIABLE LOBO DRIVES.. .$375.00

VHCRO FMANAGERNMEMNT SYSTEMS

DOWNTOWN PLAZA SHOPPING CENTER
115 CSECOND AVE. S.W.
CAIRO, GEORGIA 31728
912-377-7120

148  February 1980 © BYTE Publications Inc Circle 101 on inquiry card.

BNE PDATA2 Not 00? Output it and get next.
RTS Was 00. Return.

Now, the job is all done in nine bytes, a 30 percent sav-
ing in code. (This trick could not be used in MIKBUG,
since some of the strings contained NULs.)

For the read-only memory programmer, that could
mean the difference between fitting and not fitting the
allocated hardware. For the home hacker who hand-
assembles his code it could be the difference between
rewriting these few bytes and rewriting several pages of
code (and risking a blowup if an address or offset is
overlooked). It's not hard to guess which approach is
best!

A Word of Warning

Here’s a word of warning though: if you learn a lot of
tricks and start applying them all in your original coding,
there will be nowhere to tighten up if you run over. Your
coding will also be much harder to understand later when
you want to do something slightly different with it.

It's a little pathetic to see a routine loaded with twists,
kinks, and convoluted logic, followed by a string of
NOPs, revealing that the programmer was just perform-
ing logical games for his or her own amusement, or else
swiped the routine from someone else without understan-
ding it!

So, the best programming practice is to go with
relatively loose and straightforward top down program-
ming in the initial approach to a problem, and to save the
tricks until you really need them.m

Mining the Skip Chain
for Extra Bytes of Code

Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201

Need bytes? Go where the code is, and start prospec-
ting.

Somewhere, a program will probably be checking a
value or input against several reference values, perform-
ing various actions according to the results of com-
parisons. A common filter construction uses a skip chain,
a procedure which gobbles up a lot of code. This is
therefore a good place to start a mine, smelter and
refinery.

A typical skip chain might look like this (coding is for
the Motorola 6800, but the process is essentially the same
for all machines):

CTRLA CMPA #8318 Check for CANcel.
BNE CTRL2  Not CAN? Skip next.
LDX BUFAD Was CAN. Get start point.
STX BUFLOC Reset ‘‘current’ location.
BRA BUFIN  Go get revised data.
CTRL2 CMPA  #3$0F Check for CTRL/O (backspace).
BNE CTRL3  Not CTRL/O? Skip the following.
CPX BUFAD Was CTRL/0. Check current posi-
tion in buffer.
BEQ BUFIN At start? Can't backspace. Forget

it.



TO ORDER CALL (212) 687-5000

Commodore Computer

These low cost Commodore PET Business
Computers have virtually unlimited business
capabilities: Accounts Receivable. Inventory
) 1 s - Records, Payroll, and i
D/\'/\ 3 ; VR : other accounting
J J functions.

SYS[EMS \ 5 PET 16N & 32N

an \ COMPUTERS §
® Full size keyboard

ENLY | imaciNaTION mAcHINE by A+ BT

Bytes Memory

$2995 N Qa2 PRICEBREAKALL [ReEH
64K $3245 ' FOR ONLY $595 e
More than an intelligent terminal, the SuperBrain outperforms many other Includes a" these Features: ® Full Screen

systems costing three to five times as much. Endowed with a hefty amount of © 10K Disk Basic (up to 4 disks) ® 9K User RAM LEJd”O"

available software (BASIC, FORTRAN, COBOL), the SuperBrain is ready to expandable to 42K ¢ 8 Colors Hi-Res. (256 x 192) « e Upper/lower se

take on your toughest assignment. You name it! General Ledger, Accounts Music Synthesizer ¢ Digital Cassette with T PET DUAL
Receivable, Payroll, Inventory or Word Processing. . .the SuperBrain handles Microphone & Speaker ¢ Built in RF Modulator FLOPPY DISK

Il of them with ease * Full sized Keyboard ® 2 Joy Sticks & Numeric Pads.
o eatunes weruoe: NOW IN STOCK Q" 2loee dona0

: : Bytes on-line

* two dual-density minifloppies with 320K bytes of disk storage ¥ eMicroprocessor

* 32Kof RAM to handle even the most sophisticated programs ' controlled

* a CP/M Disk Operating System with a high-powered text editor, The Minimax Series Computer e Uses single or
assembler and debugger. s an integrated, compact unit - dual sided floppies

AVAILABLE SOFTWARE ¢ Accounts Receivable/Payable $125 containing the CPU, Disk © : HI-SPEED PRINTER

* General Ledger $125 e Payroll with cost accounting $125 Storage, 12" CRT, and $ ©150 characters per

* Wordstar $500  Selector I1I-C2 $395 M Basic-80 $350 BB Full Style Keyboard. 5 1 secondeUp to 4

* C Basic $125 « M Basic Compiler $400. W FEATURES: ; copies 8 ."wide

* 2 Megahertz 6502 CPU ® Microprocessor
* 108K System RAM ¢ High Res. Controlled ® Prints

Graphics (240 x 512) » Serial & Parallel I/O All Graphics
MINIMAX I—.8 Megabyte $4495 matting Capability

MINIMAX I1—2.4 Megabyte $5995 PERIPH ERALS FOR PET

Ew‘ CENTRONICS 704 ® 24K Memory Expansion .
® 16K Memory Expansion .

N s 1895 List $2500 * PET to RS232 Serial ..

’ .. 180 cps Bi-Directional ® Up to 15" P RITEWR-THETotl Ty RIS

" WAGLEACIUEERRCIVENEY  « Modem Board for PET

® Upper/Lower Case * Analog to Digital Board .
e Tractor Feed » RS-252] for 16 Devices
Serial Interface ® Second Cassette Drive

APPLE Il PLUS ONLY$1195 88 Y A—— Great PET Software

DATABASE MANAGEMENT SYSTEM —Six modules

A complete self-contained computer system with APPLESOFT floating point H % lcg::'l%rlfi?ggl!l( f' progr'amm:ng allows you to: crea:e,b
full ASC | | keyboard light weight molded carrying case . . e elete, display, print, sort, merge, etc., etc.— databases
DL L s 1595 comple“l iof up to 10,000 recrar‘(;s Printer roul?nes included. 60 Pages

Features Include: 16K model o ! i# | of documentation for 16-32K PET and 2040 Dual Disk...

Cost$1 25

. - ® Hi- 1 lor output

o ;:;:;:S?OMABKH Hes graphicsiand 45 coloryideololip s 1895 KRAM —Keyed Random Access Method —The new,
| « ultra-fast access method for the PET Disk, provides keyed

Supenalker ...8279  Micromodem 5 32K mode e retrieval/storage of data, in either direct or sequential

Disk ...... vevee.... 595 Programmer's Aid 5 s 2195 ? mode, by either full or partial key values. Written in 6502

Add-on Disk. ....... 495  Speechlab machine code. Eliminates the need for “Sort" routines

Pascal Card . ... <e...... 495 Communication Card . ll £ Cost$79.95
Business Software viole: 1625

MODHOR il ¥ ERAOM Brogrammer . : COMPUCOLOR Il Disk-Based Model 3 ANDERSON JACOBSUN

RgierCardae Graphics Tablet Advanced hardware and software technology Josmi

qu\ for word processing and small busi
ghies you c

Only $949 Only $529 255" Golor Display ; _/

e Advanced Color Graphics {* 15 cps Printout —_—
e 51K Disk Built-In © High Quality Selective Printing $1 095
e 16K ROM Operating System . ? e Use Keyboard for PET

® 8K RAM User Memory s o e Reliable heavy duty Mechamnism  Serial

* 4K RAM Refresh ¥  Completely Refurbished by A.J. $1 195

15 Major Cit
© 8080A Microcomputer :’IS\:';I[S'SIE F!ei..gnrlxl-ll:'?charge

e RS-232 I/0
DATA GENERAL
ourese | Ny FREE
e ultimate in smal

Business Computers

ATARI 800 ATARI 400 | N Business Comput $35 of Software
Personal computer Personal Computer JV 1 i COMPUTER FACTORY's with purchase

minicomputer. Software: of any computer
Accounts Receivable/Payable, on this page.

SRMNNNESNR TEXAS INSTRUMENTS | * (l g DutaGeneral oot bt
" —— T| 99/4 A i from $12,140 for 64K clorn;;ule.rl ‘ M Min C_redit Card
‘ Systom $17,040 _ gual disk and mutiuser oporating systom). Order §75
HOME COMPUTER yoe dua dis perating 5
RADIO SHACK ¢ PET ¢ SORCERER ¢ 2 Open d
_‘ APPLE ¢ COMPUCOLOR ¢ ETC. V'SA M?S%F”-
RINTERS ¢ PRINTERS * PRINTERS Sl o
Only $1150 Includes 13 Color Monitor! .Tu'l?ncxg.hyni%i?nil\sgmmj,;:‘[;."'.p'.\f:n TRENDCOM 100 ... 375 N Y residents acid 8% sates tax

printers assures you of finding the printer TRENDCOM 200 . s * Same day shipment on prepaid and

Over1000 software tapes, books, disks || best suted for your needs and PAPER TIGER 440. ... credit card orders  Add $5 shipping

specifications The following printers work XYMEC 1000, for computers. $3 for hoards

on disp’ay- Come in and bI'OUSe. well with all known personal l(vm[)x;lms XEROX1740 $1 each cassette tape

TO ORDER CALL (212) 687.-5000 (@6th St)
The COMPUTER FACTORY 485 Lexington Avenue 750 T ;:r:rggzn:rz zedwesYko-rI;_,e ::XYBJS((]J;E;I
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DEX OK for backspace. Step back 1.
STX BUFLOC New ‘‘current position.”

BRA BUFIN  Go get corrected input.
CTRL3 CMPA  #8$12 Check for CTRU/R (restart).
BEQ LININ CTRL/R? Start all over.

BRA BUFIN  All others, back to BUFIN.

There is nothing seriously wrong with the routine as
shown, but it uses up 29 bytes in making three com-
parisons, and all of the operations but one end up by
branching to BUFIN. Two of the BRA BUFIN instructions
are unnecessary. Since all of the tests are for equality, the
quantity in A is obviously going to match at only one
test. So why bother jumping out early to avoid the other
tests?

Another redundancy in this particular instance is not
quite so obvious unless you see the rest of the routine.
Note that in the CTRL2 sequence, a backspace is per-
formed by decrementing the index register and putting
the index register value into BUFLOC. Evidently, the in-
dex register carries the “current position” and is equal to
BUFLOC when first entering the routine. There are two
STX BUFLOC instructions in the routine. Could they be
consolidated? The answer is yes, if we do not mind stuff-
ing the index register into BUFLOC for all incoming
codes. Try this:

CTRLA1 CMPA #$18 Check for CAN.

BNE CTRL2  Not CAN? Skip.

LDX BUFAD Was CAN. Change XR content.
CTRL2 CMPA  #3$0F Check for CTRL/O (backspace).

BNE CTRL3  Not CTRL/O. Park XR and check
for CTRL/R.

CPX BUFAD Check position.

BEQ CTRL3 At start? No backspace. Drop on
through.
DEX Step back 1.
CTRL3 STX BUFLOC New or old XR value.
CMPA  #$12 Final test, for CTRU/R.
BEQ LININ If CAN or CTRL/O, will fall through.
BRA BUFIN  All except CTRLUR, back to

BUFIN.

Now the routine is down to 23 bytes: possibly a signifi-
cant saving in a program being squeezed for memory
space.

Note that what we are doing here is to trade redundant
code for redundant operations, a frequently encountered
tradeoff. To save a few bytes of code we have stretched
execution time significantly. For keyboard interactive
routines (as in the example), the execution time is unim-
portant. In a much used mathematics subroutine on the
other hand (eg: multiple precision add or multiply), ex-
ecution time will be much more important, since the
subroutine may be called thousands of times in one
calculation, and an optimum tradeoff would be more
likely in the direction of code redundancy to gain speed
of execution (counting machine cycles, not bytes of
memory).

The next time you are squeezed for space, and speed is
not critical, take a look at your skip chains: they may be
able to furnish all the bytes you need, with a little refin-
ing. m

DECwriter IV

from Perkin-Elmer

e Tabs
132 columns

10, 12, 13.2, 16.5
characters/inch

2,3,4,5 8or12lines/inch
Optional tractor feed

All the features of the
Hazeltine 1400 &
LS| ADM-3A plus

Connect your TRS-80,
Apple or ANY other
computer to the phone

~LIB LU
Call now for aquotation
(312) 733-0497 -
The 550 BANTAM LA34

PENRIL 300/1200
MODEM

Originate/Auto-Answer

$799

e 0-300 or 1200 baud

e Bell 212A & 103/113

compatible

1 year warranty

Stand alone

RS232

Full duplex over voice

grade phone lines

e FCC certified for direct
connection to phone lines
via RJ11C voice jack
(standard extension
phone jack)

L
L]
e Upper/Lower Case d
e 7x10 Character Matrix : :;*15023;8923%’:;
e White or Black Characters e Friction feed/up to 15"
e Transparent Mode wide paper
* Addressable Cursor e 9x7 dot matrix, impact
e Tab Function printing
e Backspace Key
e Shiftlock Key e Upper/lower case
* Print Key
e |ntegrated Numeric Pad
e Editing Functions Teletype
e Extremely Compact:
15" W x 19" D x 14" H Model 43 KSR
e Silent fan-free operation $1049
e 110 or 300 baud
e RS232C/ASCII

All products
in stock!

Pin feed/8%," H x 11" W
paper is perfect for filing
and copying.

132 columns
Upper/lower case. true
descenders

e Dot matrix. impact printing

lines with the...

USR-330
Originate/
Auto-Answer
Modem

$339

FCC certified for direct
connection to phonelinesvia
standard extension phone
jack

0-300 Baud

Bell 103/113 compatible
Stand Alone

RS232

1 Year Warranty

Crystal Controlled

State of the Art LSI circuitry
5 stage active filters

USR-310 Originate
Acoustic Coupler

$159
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H[]N T4 DEBJEN

BUILD fAFRLING
YOUR G NIFFN

FOMPUTER SYSTEN

invites you to take this

7 You Get
3 BOTH of these

The complete comput
design, construction, pt

BY ROBERT R W ¢

only

How to Design, Build & Program Your
Own Working Computer System

Here's the complete computer build-it book, including design,
construction, programming, testing, and de-bugging! It's a
2-in-1volume that combines both hardware and software —that
provides ALL the details you need to build your own computer . . .
and program it' It's a concise and very readable guide to
homebrewing your own computer system complete from power
supply to terminals. Much data is also included to allow you to
modify or add to an existing computer system. Here you'll find
just the information you need to make intelligent design deci-
sions, to incorporate the hardware you need, to test each compo-
nent as you build, and to rig your creation for expanded
capabilities. This new manual explores the applications and
interface possibilities of a wide variety of computer hardware
and software, and examines them in terms of specifications, in
terms of actual computer-building problems and solutions. Not
only does it fully illustrate the know-how that goes into building
a computer with easy step-by-step methods, it also shows you as
each segment is built how to program and test the operation of
each of the self-built plug-in module boards. This is perhaps
close to the ultimate in owner-built computer construction
techniques—you see how to assemble the hardware, how to test
it in the operating system, and then how to program it. You first
learn how to select and customize a central processor, and from
there you just keep on building, step by step, until you've
concocted the computer system you're after. Each Chapter gives
you more goodies to pour in; each section will help you create
greater design sophistication. 308 pps., 138 illus. list $14.95

Computer Programming Handbook

A complete guide to computer programming and data proces-
sing, with scores of worked-out examples. It's an extremely
comprehensive, informative, and interesting work on computer
programming (and data processing in general), including
number systems, languages, and application of languages to
the kinds of real-world problems computers are programmed to
solve. This GIANT text (25 Chapters plus Appendices—518
pages) covers all three types of computer languages — machine,
symbolic, and problem-oriented; each language type is covered
in detail —complete with worked-out examples which include
computer printouts and actual results. Throughout, the author
emphasizes the importance of techniques to get answers from a
computer, rather than focusing on the complexities of the lan-
guages themselves. This approach simplifies the learning pro-
cess and makes it easier to relate the problems involved in
programming to the capabilites of the equipment. The problem-
oriented language portion focuses on FORTRAN IV, and all
illustrative programs have been computer-tested where neces-
sary to make sure they are operationally sound and workable and
contain no errors. If ever there was a one-book, first-class course
on computer programming and data processing, this is it! 518
pps., 114 illus. List $12.95

Circle 103 on inquiry card.

HUGE Books

49

et us send you this 2-volume, 826-page Compu-
ter Library as part of an unusual offer of a Trial
Membership in Electronics Book Club.
Here are quality hardbound volumes, each
especially designed to help you increase your
know-how and enjoyment of electronics and com-

puters. Whatever your interest, you’ll find Elec-
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit. Among
selections offered, for example, are Artificial Intel-
ligence; The Complete Microcomputer Systems
Handbook; The GIANT Book of Computer Projects;
Illustrated Dictionary of Microcomputer Terminolo-
gy; The A toZ Book of Computer Games; 57 Practical
Programs & Games in BASIC, Microprocessor
Cookbook, etc.

This extraordinary offer is intended to prove to

Facts About Club Membership

@The 2 introductory books carry a publisher's retail price of
$27.90. They are yours for only 49¢ for both (plus postage/
handling) with your Trial Membership

@® You will receive the Club News, describing the current Selec-
tion, Alternates, and other books, every 4 weeks (13x a year)

@ If you want the Selection, do nothing; it will be sent to you
automatically. If you do not wish to receive the Selection, or if you
want to order one of the many Alternates offered, you simply give
instructions on the reply form (and in the envelope) provided.
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form. If, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection, you may return it at Club ex-
pense.

@ To complete your Trial Membership you need buy only four
additional monthly Selections or Alternates during the next 12
months. You may cancel your Membership any time after you
purchase these four books

@ All books —including the Introductory Offer— are fully return-
able after 10 days if you're not completely satisfied

@All books are offered at low Member prices, plus a small
postage and handling charge.

@ Continuing Bonus: If you continue after this Trial Membership,
you will earn a Dividend Certificate for every book you purchase
Three Certificates plus payment of the nominal sum of $1.99 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members.

826-p.
Computer Library for only

An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONIGS BOOK CLUB

)

Only 49¢ for BOTH
HUGE volumes!

Regular List
Price $27.90

Top-Quality
Hardbinding

Over 250
illustrations

Contains over
250,000 words

826 data-
packed pages

NSSSSKSN NS

you, through your own experience, that these very
real advantages can be yours . . . that it s possible to
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As
part of your Trial Membership, you need purchase
as few as four books during the coming 12 months.

You would probably buy at least this many anyway,
without the substantial savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You
will receive the 2-volume Computer Library for
10-day inspection. YOU NEED SEND NO
MONEY. If you're not delighted, return the books
within 10 days and your Trial Membership will be
cancelled without cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 2-volume
Computer Library, invoicing me for only 49¢
plus shipping. If not delighted, | may return the
books within 10 days and owe nothing, and
have my Trial Membership cancelled. | agree
to purchase at least four additional books
during the next 12 months after which | may
cancel my membership at any time.

Name = Phone
Address. L o SO
GityCENe R ot b e B ) o's

State Zip

(Valid for new Members only. Foreign and Canada add 15%.) BY-280
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Personal Information
Management System

For business and for pleasure. Increase your personal
capabilities . .. save money ... improve your ability
to plan . .. locate important facts quickly. PIMS is a
ready-to-use information (data base) management
system for computers like the TRS-80, PET, etc. Have
your computer manage tax deductions, department
store charges, plan your day. Use it to keep your
mailing list, do simple accounts receivable and pay-
able. And much more! Includes easy-to-read manual
and source listing. Written by the SCELBI staff.
Only $9.95 No. 10

L=

Scg,
B Publrcwo"
s

Introduction to
Low Resolution Graphics

Now you can produce amazing computer graphics —
even if you can’t draw a straight line. Literally! Learn
how to draw lines and shapes, make graphs, draw
pictures and even do animations. The simple secrets
of how to do all this are contained in this new book
by Nat Wadsworth. You’ll be able to produce a deck
of playing cards ... a clown that winks . .. a foot-
ball grid ... and an animated football game. Also
tells how to synchronize computer-generated sounds
to your illustrations.
Just $9.95 No. 65

Understanding Microcomputers

Accepted as the standard! 300 page

easy reading text. Explains exactly how

a microprocessor works. Intro to pro-

gramming in BASIC. Complete glossary.
Just $9.95 No. 90

UNDERSTANDING
MICROCOMPUTERS

BYTE February 1980

Microcomputer Potpourri

A pocket-size reference for the begin-

ner and pro alike. Full digest on under-

standing microcomputers. Data and dia-

grams on all the popular chips. Glossary.
Only $2.95 No. 70

MICRO
COMPUTER

POTPOURRI

Learn Micro-Computers
A new multi-media information package
for the beginner. You get Understanding
Microcomputers book plus high-quality
cassette. Great for self-study.

Just $14.95 No. 40

T SCELEN COMBPUTER
bmﬂmnm [




Calculating with
BASIC

Use your computer to calculate home mortgage pay-
ments, interest rates, payback periods and more!
Shows how to apply the BASIC language to practi-
cal problems and equations. Covers the fields of
mathematics, finance and statistics, mechanical
engineering and electronics. For fun, the games
of Hangman and Space Capture are provided. Written
by Raymond Guido. lIdeal for the businessman,
scientist, engineer or student. Complete routines
are worked out and ready for you to use.
Just $7.95 No. 30

Z80 Instruction Handbook

Convenient pocket size guide to the

powerful Z80 instruction set. Machine

codes presented in octal and hex format.

Instructions also indexed alphabetically.
Only $4.95 No. 20

Free catalog
10 pages of
books for
business or
pleasure.

Z80
INSTRUCTION
HANDBOOK

Your comalate retsrsnce 1o thw
powerhud 260 Instruction awt
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Z80, 8080, 6800 &6502
Software Cookbooks

There’s one for each of these popular microprocessors.
With the right SCELBI Gourmet Guide and Cook-
book, you'll be able to put together programs without
having to start from scratch. You’ll have the most
useful routines at your command — already program-
med and ready-to-use. Search and sort routines. Many
general purpose utility routines. 1/O and interrupt
programming. How to control and manipulate stacks.
Code and numeric conversion routines. Plus more!
For 6502, No. 99, $10.95; for 6800, No. 50, $10.95
for 8080, No. 60, $10.95; for Z80, No. 75, $14.95

See SCELBI hooks at your favorite computer or
electronics store, or use coupon for direct mail.

e SCELBI Publications
‘ 20 Hurlbut Street, EImwood, CT 06110

r
|

|

I IMPORTANT ORDERING INFO! Include $1.00 ship-
I ping/handling charges for each item. Prices shown are for
I North American customers. Master Charge, VISA, Postal
| and Bank Money Orders preferred. Allow 4 weeks for
I delivery.

I [ No. 40

1 [ONo. 70

1 ONo. AA

|

I

|

|

|

|

|

[INo. 30
CJNo. 65
O No. 99

CJNo. 20
[ONo.50 [INo. 60
ONo.75 [ONo. 90
Name (please print)
Card No.
Bank No.
Address

City/State
Signature

O No. 10
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Event Qusus

FEBRUARY 1980

February 6
Invitational Computer Con-
ference, Ft Lauderdale FL.
This conference is directed
to the quantity buyer and
will feature the newest
developments in computer
and peripheral technology.
Contact B J Johnson and
Associates, 2503 Eastbluff
Dr, Suite 203, Newport
Beach CA 92660.

February 12-14
Data Communications Con-
ference and Exhibition, Har-
bour Castle Hilton, Toronto
Ontario, Canada.

Panel sessions, presenta-
tions, workshops, and
technical sessions related to
the field of data communica-
tions will be featured. Net-
work control, management,

performance and architec-
ture; communications hard-
ware and software; fiber op-
tics; distributed data pro-
cessing; and international
communications policies are
some of the subject areas
that will be discussed.

The exhibition at the con-
vention center will feature
over 100 exhibitors.

For more information,
contact Whitsed Publishing
Ltd, Suite 2504, 2 Bloor St
W, Toronto, Ontario
M4aW 3E2 CANADA.

February 11-13
Programming the 6502 in
Machine and Assembly
Language, George
Washington University,
Washington DC. This course
is aimed at engineers, scien-
tists, mathematicians and
students who need to learn

CATCH THE
S-100 INC.
BUS!

Shugart SA400 w/Cabinet & AC

Power Supply Kit

© ©

Integral Data Paper Tiger Model

w/Graphics

Integral Data Paper Tiger Model

w/o Graphics
Godbout Active Terminator Kit

D.C. Hayes Micromodem 100
Assembled & Tested

Intertec’s Intertube 80x25 U/L Case

OUR
LIST SPECIAL
PRICE CASH
PRICE
529.00 359.00
1194.00 1020.00
995.00 850.00
35.00 29.00
399.00 341.00
995.00 779.00

Subject to Available Quantities « Prices Quoted Include Cash Discounts.
Shipping & Insurance Extra.

We carry all major lines such as
S.D. Systems. Cromemco. IMSAI, Vector Graphics. North Star, Sanyo. ECT,
TEIl, Godbout. Thinker Toys. Hazeltine, IMC
For a special cash price telephone us.

Bus...s—‘DD.inC.

Address. . .7 White Place
Clark, N.J. 07066

Interface. . .201-382-1318
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how to develop special-
purpose microcomputer
systems for their own use.
Familiarity with FORTRAN
or BASIC will be helpful.
For more information, con-
tact Director of Continuing
Engineering Education,
George Washinton Universi-
ty, Washington DC 20052,
(202) 676-6106.

February 11-13
Configuration Management,
George Washington Univer-
sity Washington DC. The
objectives of this course are
to review the impact of
latest Department of
Defense directives and in-
structions in the configura-
tion management (CM) area;
explain policy for practical
applications; and clarify the
role of CM in meeting pro-
gram/project objectives.
Engineers, program
managers, production, quali-
ty control, and purchasing
people are invited to attend.
Familiarity with the contents
of MIL-STD-480 is a pre-
requisite. Contact the Direc-
tor, Continuing Engineering
Education, George
Washington University,
Washington DC 20052, (202)
676-6106.

February 13-15
The IEEE International Solid
State Circuits Conference,
San Francisco CA. This con-
ference is a forum for the
presentation of ad-
vancements in every aspect
of solid state circuits. It will
cover design, performance,
fabrication, testing, and ap-
plications in digital, analog,
microwave, and other areas
of new solid state circuits,

device structures,
phenomena and systems.
For more information, con-
tact Lewis Winner, 301
Almeria Ave, POB 343788,
Coral Gables FL 33134.

February 18-21
European Information
Management Exhibition and
Conference, Wembley Con-
ference Centre, London
England. This show will
exhibit microcomputer
systems and peripheral items
with demonstrations and ap-
plications focused on pro-
blem solving for the
management executive. Con-
tact Expoconsul, 420 Lex-
ington Ave, New York NY
10017.

February 22-23
Louisiana Computer Exposi-
tion, University of
Southwestern Louisiana,
Lafayette LA. This con-
ference is entitled
“Distributed Systems Based
on Mini and Micro Com-
puters.” It will cover pro-
gramming languages,
operating systems, evalua-
tion of distributed systems,
design criteria for distributed
systems, and other related
topics. There will be exhibi-
tions of equipment and
papers will be read and
discussed. For more infor-
mation, contact the Com-
puter Science Dept, Univer-
sity of Southwestern Loui-
siana, POB 44330, Lafayette
LA 70504.

February 25-27
Communication Networks
‘80, Shoreham Americana
Hotel, Washington DC. This
conference and exposition

In order to gain optimum coverage of 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,
70 Main St, Peterborough NH 03458. 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 section if it is sent to us far enough in

advance.



- THE ORIGINAL MAGAZINE FOR
OWNERS OF THE TRS-80™* MICROCOMPUTER

SOFTWARE H | MONTHLY
o s 2o
) A5 8 % C. owners

MONTHLY NEWSMAGAZINE
Practical Support For Model I & 11

ROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES
e PRACTICAL APPLICATIONS :)NCLUDE THE FOLLOWING: o
e A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM)
® INVENTORY CONTROL
BUSI NESS « STOCK MARKET ANALYSIS
® e WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE)
SSITCBAL'II'ngN. GAMES . LOWE(!)R CASEBA%DIFICAT!ON FOR YOUR VIDEO MONITOR OR PRINTER
P e PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM)
EXTEND 16 DIGIT ACCURACY TO TRS-80" FUNCTIONS (SUCH AS
: * SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) (
e PERSONAL FINANCE e NEW DISK DRIVES FOR YOUR TRS-80™
PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80™
e BEGINNER’S CORNER « A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER
e COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE
e NEW PRODUCTS SEQUENTIAL AND RANDOM ACCESS)
e SOFTWARE EXCHANGE = CHECKBOOK MAINTENANCE PROGRAM
e LEVEL Il UPDATES***LEVEL Il INDEX
e MARKET PLACE s
* LANGUAGE ‘ j
e QUESTIONS AND ANSWERS e LINE RENUMBERING
e AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS
e PROGRAM PRINTOUTS COMING SOON (GENERAL LEDGER. ACCOUNTS PAYABLE AND
RECEIVABLE, FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE.
....AND MORE PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS,

STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH
ELEMENTARY AND ADVANCED) AND

NOTICE

Pursuant to a consent judgement entered in the United States District Court for the District of Massachusetts, H & E
Computronics, Inc. hereby gives notice that it is not and has never been an authorized Radio Shack dealer or outlet,
that products or services offered for sale or sold by it are not and were not approved or warranted by Radio Shack or
Tandy Corporation, and that only products or services purchased directly from Radio Shack or its authorized retail
outlets carry the warranty of Radio Shack and Tandy Corporation. If you have placed an order, still outstanding, with
H & E Computronics, Inc., for products or services, in the belief that those products or services were manufactured,
approved or warranted by Radio Shack or Tandy Corporation, you may cancel that order and obtain a full refund of
any money paid or deposited, simply by writing to the address below.

WORD PROCESSING PROGRAM (Cassette or Disk)

F“ For writing letters, text, mailing lists, etc., with each new subscriptions or renewal.
LEVEL Il RAM TEST (Cassette or Disk)
h Checks random access memory to ensure that all memory locations are working properly.

DATA MANAGEMENT SYSTEM (Cassette or Disk) -Complete file management for your TRS-80™

SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80™ PROGRAMS
AVAILABLE ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE.

$000000000000000000000000000000000000000000000000009 0000008000000 000000000000000000000000000000000000000000000

CONMCUTRAOMNICS: 24 oo

LINE
Box 149 New City, New York 10956 (914) 425-1535

ONE YEAR SUBSCRIPTION $24 ___  TWO YEAR SUBSCRIPTION $48 ____  SAMPLE OF LATEST ISSUE $4 ___
START MY SUBSCRIPTIONWITHISSUE ____ (#1-duly 1978 ® #7-January 1979  #12-June 1979 ® #18-January 1980)
NEW SUBSCRIPTION ____ RENEWAL

CREDIT CARD NUMBER - = EXP. DATE

SIGNATURE

NAME L

ADDRESS

+++ ADD $6/YEAR (CANADA, MEXICO)-ADD $12/YEAR AR MAIL- OUTSIDE OF U.S.A., CANADA & MEXICO »#+
* TRS-80™ IS A TRADEMARK OF TANDY CORPORATION
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will cover business com-
munications. For program
information, contact the
Director of Program
Development, The Con-
ference Company, 60 Austin
St, Newton MA 02160. For
exhibit information, contact
the national sales manager,
Communications Networks
'80, POB 96, Haddon
Heights NJ 08035.

February 25-27
3rd International Learning
Technology Congress and
Exposition, Sheraton

Washington Hotel,
Washington DC. Applica-
tions and technologies for
the use of microcomputers
and video disks as well as
traditional technological
issues in education and
training will be discussed. In
addition to the technical ses-
sions, exhibits will range
from video disk and media-
based systems to computer-
based instruction systems.
Contact the Society for Ap-
plied Learning Technology,
50 Culpeper St, Warrenton
VA 22186, (703) 347-0055.

February 25-27
Microprocessor Peripherals
Workshop, Montgomery
AL. This hands-on
workshop includes 27 hours
of instruction, with a take-
home option and one
microcomputer station for
every two participants. Con-
tact Paul A Willis, POB 29,
Arlington VA 22210.

February 25-28
Compcon 80, Jack Tar
Hotel, San Francisco CA.
The conference theme is
“VLSI: New Architectural

Someday t
won’t be a phone
without one.

The only way to realize the full potential
of your small business or personal com-

puter is to tie it in with other computers.
And the best way to do that is with a Cat

acoustic modem.

A Cat modem lets your computer talk
face to face with any other compatible
computer or terminal within reach of
your phone, over standard telephone

lines.

You can work at home using the com-
puter at your office. Send or receive data
from anywhere. Or swap programs.

without one.

N%%btyion .

Tie your computer into the world.

Call for details

(800) 423-5410

In California (213) 996-5060

Fast, accurate, reliable—and under $199.
Cat. Someday there
won'’t be a computer

Available at Hamilton/Avnet, Kierulff Electronics, Byte Shops, Computerland,

and your local computer store.

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356
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Horizons.” It will be
devoted to developing
advanced technologies for
computers. Contact Comp-
con Spring ‘80, POB 639,
Silver Spring MD 20901.

February 26-28
Nepcon West ‘80, Anaheim
Convention Center,
Anaheim CA. The con-
ference and exhibit will deal
with the latest advances in
electronics by covering such
topics as wave soldering,
etching, automated
assembly, die attaching,
hybrid circuit packaging,
photo lithography, precious
metal recovery, laser anneal-
ing, and much more. For
further information, contact
ISCM Inc, 222 W Adams St,
Chicago IL 60606.

February 26-29
Office/Korea/80, Korea
Exhibition Center, Seoul
Korea. Exhibits at this
exposition will include the
range of products needed in
offices from computers,
word processing equipment
and software to stationery,
supplies, furniture and ser-
vices. Information about the
show may be obtained from
Expoconsul, a division of
Clapp and Poliak, 420 Lex-
ington Ave, New York NY
10017.

February - August
Microprocessor Design
Courses. The course is aim-
ed at professional design
engineers and covers funda-
mentals of microprocessor
operations, programming,
architecture and input/out-
put integration. It will also
cover Z80 and 8085 pro-
cessors, working with the
STD BUS and the designing
and documenting of soft-
ware. Tuition for the course
is $400. The courses will be
held in major cities
throughout the US. Contact
Elma Barnes, PRO-LOG,
2411 Garden Rd, Monterey
CA 93940, or phone (408)
328-4745.

MARCH 1980

March 1
Exploring Small Computers,



Back-Up S

The availability of fast, reliable, high capacity hard
disk storage for the S-100 computer market has
created a wave of excitement. It has also under-
scored the somber necessity for a reliable means of
backup. No serious application is practical without
a dependable, economical method for backup and
archiving of critical on-line data.

Now, CSSN breaks the barriers to hard disk ap-
plications by offering the complete solution for data
security . . . a cartridge tape drive (13.4 megabyte
capacity), fully S-100 interfaced, and software to
make it work. — BACKUP IS NOW A REALITY!

Put your valuable data on-line with a hard disk . . .
Save it off-line with our Back-Up Solution
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Albion College, Albion MI.
This fair will feature exhibits
and seminars on microcom-
puters and their applications
in business, education, and
the home. Contact D W
Kammer, Dept of Physics,
Albion College, Albion MI
49224,

March 3-5
Office Automation Con-
ference, Georgia World
Congress Center, Atlanta
GA. A combination con-
ference and exhibition of
office computer systems has

been developed to help
management understand the
growing technology of
business computer systems.
For more information, con-
tact H A Bruno and
Associates Inc, 78 E 56th St,
New York NY 10022.

March 4 and 5
8th Annual Midwest Digital
Equipment Exhibit and
Seminar, Thunderbird Motel
Minneapolis MN. Manufac-
turers of computer ter-
minals, data communication
equipment, peripherals, data

acquisition systems and
digital test instruments will
display their products.
Seminars will be held both
days. For further informa-
tion, contact John Bastys
Countryman Associates Co,
1821 University Ave, St
Paul MN 55104.

March 6-8
Microprocessor Peripherals
Workshop, Chattanooga
TN. See February 25-27 for
details.

March 10-12
1980 National Office Exhibi-

64KB RAM MEMORIES

LSI-11 - $750.00 ® SBC 80/10 - $750.00
S-100 - $750.00 ® 6800 - $750.00 ® 6800-2 - $995.00

N annnnnin |

CI1-S100 64K x 8

$995.00.

Cl1-6800-2 — 16KB to 64KB. Plugs
directly into Motorola’'s EXORgiser | or
1. Hidden refresh up to 1.5 Mhz. Cycle
stealing at 2 Mhz. Addressable in 4K
increments with respect tc VXA or
VUA. Optional on Board Parity. 64K x 9

CI1-S100 — 16KB to 64KB. Transparent

hidden refresh. No wait states at 4 Mhz.
Compatible with Alpha Micro and all
Major 8080, 8085 and Z80 Based S100

Systems. Expandable to 512 K bytes
thru Bank Selecting. 64K x 8 $750.00.

64K $750.00.

Cl1-1103 — 16KB to 64KB on a single
dual height board. On board hidden
refresh. Plugs directly into LSI 11/2,
H11 or LSI 11/23. Addressable in 2K
word increments up to 256 K Bytes. 8K
x 16 $390.00. 32K x 16 $750.00.

Cl1-6800 — 16KB to 64KB on a single
board. On board hidden refresh. Plugs
directly into EXORciser | and compati-
ble with Rockwell’'s System 65.
Addressable in 4K increments up to
64K. 16K x 8 $390.00. 64K x 8 $750.00.

C1-8080 — 16KB to 64KB on a single
board. Plugs directly into MDS 800 and
SBC 80/10. Addressable
increments up to 64K. 16 KB $390.00.

in 4K

Test and burned-in. Full year warranty.

: Chrislin Industries, Inc.

Computer Products Division
31352 Via Colinas ® Westlake Village, CA 91361 e 213-991-2254
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tion and Conference,
Automotive Building,
Exhibition Pl, Toronto
Canada. Subject areas of the
conference will include
energy conservation, small
business computers,
micrographics, word pro-
cessing, telecommunications,
copiers, office landscaping,
and many others. There will
be approximately 100
exhibitors presenting their
products and giving
demonstrations.

For more information,
contact Whitsed Publishing
Ltd, Suite 2504, 2 Bloor St
W, Toronto, Ontario
M4W 3E2 CANADA.

March 14-16
West Coast Computer Faire,
Civic Auditorium and
Brooks Hall, San Francisco
CA. An expected 15,000 at-
tendees, over 340 exhibits,
and more than 100 con-
ference speakers will
highlight this year’s pro-
gram. Exhibitor and speaker
information may be
requested from the Com-
puter Faire, 333 Swett Rd,
Woodside CA 94062.

March 17-20
Interface ‘80, Miami Beach
Convention Center, Miami
Beach FL. This conference
and exposition is devoted to
data communications,
distributed data processing,
and networking. Approx-
imately 1000 exhibitors are
anticipated and attendance is
expected to exceed 12,000.
For information, contact
Interface ‘80, 160 Speen St,
Framingham MA 01701.

March 17-21
Applied Time Series
Analysis, University of
California at Los Angeles
CA. This course is designed
for engineers, scientists, pro-
grammers, economists and
other users of digital time
series who require modern
methods of data analysis
using the fast Fourier
transform (FFT), digital
filtering, power spectral den-
sities and correlation func-
tions. The lectures cover
topics relating to the Fourier
transform, sampling linear
systems, convolution,
covariance, digital filtering,



The line your reputation should be on.

When a computer supplier or retailer sells equipment,
his reputation is on the line.

And when the customer has to justify his investment
decision, his reputation is on the line too.

So, naturally, everybody’s a lot better off on a reliable
line. Like ours.

With a name like Industrial Micro Systems, we
wouldn’t think of building anything short of industrial
standards...even our S-100 products.

No short cuts or jumpers.

All of our boards — CPU, memory and controllers —
are made from real fiberglass instead of a plastic
substitute. And contacts are gold plated over a copper-
ion barrier of nickel.

Every disk enclosure features a heavy-gauge steel
chassis, and a heavy duty power supply. Built to take it.

Then come our complete systems. Aside from the
disk drives, we manufacture every component that goes
into them. Even the desk that goes around them. So

we can vouch for rugged reliability inside and out.
Two complete systems:

Our new Series 5000 features a megabyte of storage
on integral mini-floppies. And our Series 8000 is all
business too. It can handle up to three megabytes on
8-inch drives. A large library of software, growing daily,
includes CP/M¥ PASCAL, and FAMOS¥*

Breaking the 64k barrier.

Using Industrial Micro Systems 32k memory boards
with Memory Management, our systems can handle
up to 576k RAM internally.

More in store.

That’s not the end of the line. It's growing all the time,
along with our reputation for quality. Put your reputation
on the line. Our line.

For more details just call or write. Supplier/dealer
inquiries welcomed.

Industrial Micro Systems, 628 N. Eckhoff, Orange,
CA 92668.(714) 978-6966

INDUSTRIAL MICRO SYSTEMS

The great unknown.

*Trademark of Digital Research **Trademark of MV/T Systems
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power and cross-spectral
density functions, and
introductions to new
methods in spectral analysis
and rotating machinery
analysis. For more informa-
tion, contact UCLA Exten-
sion, 10995 Le Conte Ave,
Los Angeles CA 90024.

March 20
Electronic Road Shows,
Castaways Restaurant, Bur-
bank CA. This traveling ex-
hibition of components,
materials, and instruments is
being produced by the
Electronic Representatives
Association (ERA). Over
eighty ERA member firms
will participate, and pro-
ducts from over 700 elec-
tronic companies will be
displayed. For more infor-
mation, contact the
Southern California ERA
office 20969 Ventura Blvd,
Suite 9, Woodland Hills CA
91364.

March 24-26
Data Entry Management and
Supervision Seminar, Cherry
Hill NJ. This course deals
with the practical aspects of
data entry, and the pro-
blems encountered that are
common to supervisors and
managers. Concepts, tech-
niques, motivation, training,
and productivity will be
covered. The fee is $415 for
subscribers of MIC publica-
tions and $445 for non-
subscribers. For more infor-
mation, contact MIC, 140
Barclay Ctr, Cherry Hill NJ
08034.

March 24-28
Fourth European Conference
on Electrotechnics, Stutt-
gart. This conference will
review recent developments,
trends, and applications in
the field of microelectronics.
Microprocessors, computer
communication, industrial
electronics applications of
microelectronics in the
automobile and in medicine,
and other topics will be
covered. The conference
language will be English.
Contact Professor Dr W E
Proebster, IBM Deutschland
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GmbH, Postfach 80 08 80,
D-7000 Stuttgart 80
GERMANY (BRD).

March 26-28
Viewdata '80, Wembley
Conference Centre, London
England. Viewdata 80 is an
international exhibition and
conference on video-based
systems and microcomputer
industries. The British Post
Office is presenting the
Prestel Show which is about
electronic mail services.

Contact TMAC, 680
Beach St, Suite 428, San
Francisco CA 94109.

March 30
Greater Baltimore Hamboree
and Computerfest,
Maryland State Fairgrounds,
Timonium MD. Personal,
dealer, and small business
computer displays and ex-
hibits will be featured. Space
is available outside for
tailgate sales and swaps. For
more information, contact
Joseph Lochte Jr, 2136 Pine
Valley Dr, Timonium MD
21093.

March - June
Computer and Office
Systems Expo and Con-
ference. This is an exposi-
tion for marketers of office
systems equipment. The
show and conference will
focus on the local problems
and opportunities of each
region. The exposition and
conference will be held in
major cities around the na-
tion. Contact The Con-
ference Co, 60 Austin St,
Newton MA 02160, or
phone (617) 964-4550.

APRIL 1980

April 1 and 2
Southeast Printed Circuits
and Microelectronics Exposi-
tion, Sheraton-Twin Towers
Convention Center, Orlando
FL. This show is a specializ-
ed event devoted entirely to
the packaging, production
and testing of printed cir-
cuits, multilayers, semicon-
ductor devices, and hybrids

in the Southeast. Con-
ferences are aimed at elec-
tronics specialists. Contact
ISCM, 222 W Adams St,
Chicago IL 60606.

April 9-11
The Practical APL Con-
ference, Washington DC.
This conference is addressed
to business executives and
systems designers. For more
information, contact Joan
Gurgold, STSC, 7 Holland
Ave, White Plains NY
10603.

April 9-11
International Conference on
Acoustics, Speech and
Signal Processing, Fairmont
Hotel, Denver CO.

The IEEE Acoustics,
Speech and Signal Process-
ing Society is sponsoring
this conference devoted to
experimental and theoretical
aspects of signal processing,
speech, and acoustics. For
more information, contact
IEEE, 1100 14th St, Denver
CO 80202.

April 11-12
10th Annual Virginia Com-
puter Users Conference. This
conference is sponsored by
the Virginia Tech ACM stu-
dent chapter. The topics of
discussion will be program-
ming languages and system
and personnel management.
For more information, con-
tact VCUC10, 562 McBryde
Hall, VP1&SU, Blacksburg
VA 24061.

April 13-16
A Gateway to the Use of
Computers in Education,
Chase Park Plaza Hotel, St
Louis MO. The purpose of
this convention is to provide
a forum for the exchange of
information and ideas be-
tween individuals, to inform
educators of developments
in computer technology, and
to expose participants to in-
novations in computing
which can be utilized in the
field of education.

Educators are encouraged
to exhibit and make presen-
tations of instructional
microprocessor materials

during the convention. Con-
tact the Association for
Educational Data Systems
(AEDS), POB 951, Rolla
MO 65401.

April 14-18
High-Speed Computer
Organization, 6266 Boelter
Hall, UCLA Extension, Los
Angeles CA. This course is
for computer designers,
system architects, project
leaders and managers. The
course provides an
understanding of the prin-
ciples of high-speed com-
puter organization and their
use in cost-effective systems.
Several commercial and
paper high-speed computers
are presented and compared.

For more information,
contact UCLA Extension at
POB 24901, Dept K, UCLA
Extension, Los Angeles CA
90024.

April 21-25
National Micrographics
Association 29th Annual
Conference and Exposition,
Sheraton Center Hotel and
Coliseum, New York NY.
The theme for the show is
“Focus on Productivity in
Office Management. "
Highlighting the conference
and exposition will be
presentations and talks con-
cerning the use in offices for
computer systems and
related items.

For more information,
contact the Conference
Dept, National
Micrographics Association,
8719 Colesville Rd, Silver
Spring MD 20910.

April 23-25
International DP Training
Conference, Hyatt Regency,
Chicago IL. The theme for
this event will be “The
1980s: The Information
Decade.” The conference is
a symposium for data pro-
cessing experts and cor-
porate training executives.
For information, contact
Deltak Inc, 1220 Kensington
Rd, Oak Brook IL 60521.m



MICROSOFT CONSUMER PRODUCTS

CONTINUING THE
MICROSOFT TRADITION

Microsoft set the standard in microcomputer system software. We know more
about the structure and capabilities of today’s microcomputers than anyone else.
And now we’re using that power in a whole new way!

Announcing Microsoft Consumer Products. Dis-
tinctive software packages backed by the Microsoft
name. Each is created by a top-notch programmer
and comes to you fully documented, at a cost you
can afford.

Microsoft Editor/Assembler-Plus.” Now get every
feature of Radio Shack’s Editor/Assembler and T-Bug
all in one package. PLUS—many ‘‘big computer”
features to simplify your programming, editing and
debugging. All in a low cost cassette package.
Don‘t waste time creating both source and object
tapes—Assembler-Plus assembles directly into mem-
ory. Supports macros and conditional assembly, foo.
Editor-Plus simplifies editing with extra commands
like Substitute, Move, Copy and Extend. And
Z-Bug." the most powerful debugger ever available
for the TRS-80, has single step execution, direct
execution in calculator mode and symbolic refer-
ences. And, you can use up to 8 breakpoints at a
time, with no need to remove a breakpoint before
proceeding. For the 16K, Level I, cassette TRS-80.
Priced at $29.95.

Microsoft Adventure. Only Microsoft offers Adven-
ture complete, as originally written for the DEC
PDP-10, now implemented on personal computers.
The ultimate fantasy/logic game, Adventure allows
you fo explore the depths of the “Colossal Cave;’
collecting treasures and magic, solving puzzles,
avoiding hazards and adversaries—including the
dreaded killer dwarves. Don’t be fooled by imita-
tion or incomplete versions. Only Microsoft has it all.
Adventure fills an entire disk with everything you
need for your exploration. Written by Gordon Letwin,
of SOFTWIN, Associates. Adventure for the TRS-80 re-
quires a single-disk, 32K system. For the Apple I * a
single-disk, 32K system with either the standard disk
or language card system. For just $29.95.

E
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Microsoft Typing Tutor. There’s no easier way to mas-
ter your keyboard! Faster and more efficient than
any other teaching method, Typing Tutor helps you if
you're starfing from scratch or simply building
speed. The secret lies in Typing Tutor's exclusive TRM ™
or "Time Response Monitoring”’ software. TRM moni-
tors your keyboard 20 times per second so the com-
puter can evaluate your skill. Your speed. Your errors.
Your weakest keys. Typing Tutor tells you where you
stand then automatically adjusts itself to help you
improve. Written by Dick Ainsworth and Al Baker of
the Image Producers, Inc. For the Apple Il with 16K
and Apple BASIC or the TRS-80 with 16K and Level |l
BASIC. Priced at $14.95,

Microsoft Level Ill BASIC. Upgrade your Level I
TRS-80 and increase your programming efficiency
without additional hardware. Microsoft Level |l
loads from cassette tape on top of the Level I| ROM.
It gives you every feature of Disk BASIC except disk
file commands. But that's not all—Level llI's high-
speed graphics turn your TRS-80* into a virtual elec-
tfronic drawing board. And there’s program renum-
bering, long error messages, quick shift-key entries,
time-limit INPUT statements and many more fea-
tures. System requirements: Level || BASIC and 16K.
Occupies 5.2K RAM. Priced at $49.95.

Where To Buy. Microsoft Consumer Products are
sold by computer retailers nationwide. If your local
computer store doesn’t have them, call us. Phone
(206) 454-1315. Or write Microsoft Consumer Products,
10800 Northeast Eighth, Suite 819, Bellevue, WA 98004.

*TRS-80 is a frademark of Radio Shack Corp. **Apple Il is a trade-
mark of Apple Computer, Inc.,™ Editor/Assembler-Plus and Z-Bug
are trademarks of Microsoft. TRM is a trademark of The Image
Producers, Inc.
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Ken Bowles’
Current Activities:
Training in Pascal...
notes by C Helmers

In the last year or so, we
have been placing much em-
phasis on the computer
language Pascal, with parti-
cular attention to the
University of California at
San Diego (UCSD) system
which, by being available,
has become a de facto stan-
dard for small-computer,
Pascal-oriented systems soft-
ware. Dr Kenneth Bowles of
UCSD was the originator of
the project which generated
the UCSD system, and he is
its prime mover.

As a professor of Com-
puter Science and Electrical
Engineering at UCSD, Dr
Bowles has been instru-
mental in the implementa-
tion of Pascal on small com-
puters, starting with the LSI-
11-based Terak machine,
and now including all the
major 8-bit microprocessor
designs. Since its inception
in 1974, UCSD Pascal has
been licensed to more than
1000 individuals and
organizations. With the re-
cent availability on the Ap-
ple II, North Star Horizon,
and other major personal
computer systems, the
UCSD software has become
a major, machine-
independent, industry-wide
standard for an operating
system and compiler. Due to
the nonprofit status of the
University of California, the
system has been recently
spun off to an independent
software company, Softech
Micro Systems of San
Diego, California.

Dr Bowles’ purposes in
developing the UCSD Pascal
system included the desire to
make widely available a
convenient and machine-
independent structured pro-
gramming language and
operating system. The non-

~ BYTEsBits

Photo 1: The hands-on aspect of Ken's Integrated Computer
Systems continuing education course on Pascal is provided by
use of a number of portable computers such as the Apple 11
Pascal system. Ken is shown here demonstrating a point to some
students.

commercial intellectual suc-
cess of the Bell Laboratories
UNIX operating system,
with its language C, was
doubtlessly an inspiration
for the UCSD concept of a
machine-independent
operating system and
language. As a teaching
device in schools and
universities, the intellectual
popularity of the Pascal
language was part of the
reason for choosing it as a
suitable vehicle for
widespread teaching of pro-
gramming concepts and con-
venient application program-
ming. Also key to the choice
of Pascal as a language to
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pursue was the fact that its
originators, Niklaus Wirth
and Kathleen Jensen, had
designed a concise but
robust high-level language
which was first (and most
typically) implemented
through the highly machine-
independent technique of
simulating a virtual
“P-machine” on conven-
tional machines. The rest is
history. An operating
system with many interac-
tive features, editors and file
management programs was
written in Pascal along with
the compiler; the code was
made available and when
the response got too large

for the university’s “non-
profit” political environ-
ment, the system's
marketing and maintenance
operations were assigned to
a commercial company.

Ken is now participating
in the continuing education
programs of a company
called Integrated Computer
Systems Inc. This company
specializes in intensive train-
ing courses given in major
cities, as a sort of travel-
ing road show intended for
potential users of high-
technology tools such as the
Pascal language. Ken's
course is designed for
engineers, scientists and pro-
grammer/analysts who plan
to use Pascal for the
development of software
systems. The class features
exercises involving text pro-
cessing, interactive data
collection, dynamic graphic
display and real-time control
applications. Class sizes are
strictly limited to (typically)
36 students in order to pro-
vide maximum hands-on
activity.

The course is operated for
four days (Tuesday thru
Friday). Each attendee
receives a diploma and one
Continuing Education Unit
for each 10 hours of
participation. The Continu-
ing Education Unit is a na-
tionally recognized credit
awarded by universities and
educational organizations
for participation in such
programs. (Scheduled time
each day of the four-day
schedule is from 9 AM to 6
PM, so in principle one
could obtain 3.6 such units
from the course given atten-
dance of the full four-day
schedule.) The price is $795
including all materials, lun-
cheons and coffee breaks.
The following dates are
presently scheduled:

San Francisco CA:
February 12-15, 1980



PUTTING IT ALL TOGETHER

INVENTORY | WORD PROCESSING
TEXT EDITING

CONTROL

s

Four-User North Star Horizon with
29 Megabyte Hard Disk Interface

INCLUDING:

48K RAM per user

Two 360K 54" disk drives (as many
as four, optional)

Two printers:
One Texas Instruments TI 810 dot
matrix, 150 character per second,
bi-directional, tractor feed printer
with all available options
One NEC Spinwriter 5510 docu-
ment quality, full-character print-
er with friction feed and tractor
feed
Deluxe printer stands and paper
trays for both printers

One Discus 29 megabyte (26 mega-
byte formatted) Winchester technol-
ogy, fixed hard disk unit with con-
troller, cabinet, power supply, all
cables, ports and connectors, com-
pletely interfaced to DOS and BASIC,
CP/M, PASCAL and Micro Mike's in-
terrupt-driven, bank-switching time-
sharing (as many as four 29 mega-
byte hard disk units, seven users,
optional)

One custom computer/hard disk

desk, Executive model, three CRT
stands, thirty 54" diskettes

MANAGEMENT

Circle 112 on inquiry card.

*Micro Mike’'s, Incorporated Pro-
gram Library Membership, includ-
ing:
General Ledger
Accounts Receivable
Accounts Payable
Inventory
CSUB (Common SUBroutines)
Payroll
Mail list
Word Processing/ Text Editing
Project Cattle Profits
Timesharing
DOSCHG (eight inch drive inter-
face to DOS and BASIC)
Commodities Charts
and many outstanding utilities
programs and public domain
software
*All programs available separately.
Total System . ............ $23,719

Micro Mike’s, Inc. thoroughly “burns
in” and tests all systems delivered
as integrated hardware/software
systems, under timesharing condi-
tions, the ultimate test of a com-
plete computer system. This ““burn-
ing-in” and testing procedure con-
tinues, non-stop, for a minimum of
three days and nights, insuring the
end user the highest quality, trou-
ble-free integrated hardware/soft-
ware system possible.

Micro Mike’s, Inc. will, for a fee, de-
liver and set up a system anywhere
in the USA. Personal user training
and/or custom programming is also
available.

Complete North Star
Horizon Service Center
Call or write for
descriptive literature

ACCOUNTING

* Kk Kk ok Kk Kk Kk K

Discus 29 megabyte Winchester
technology fixed, sealed hard disk
units completely interfaced to DOS
and BASIC, CP/M and PASCAL for
most S-100 buss computer systems,
ready to go, including controller,
cabinet and power supply, all
cables, ports and connectors $5,495

Additional 29 megabyte drive, cabi-
net and power supply....... $4,495

* K Kk Kk Kk Kk Kk K

Micro Mike’s, Inc. offers a complete
selection of top-notch business soft-
ware. Among comprehensive pro-
drams are:

* Time and Expense package for ac-
countants, attorneys, and other pro-
fessionals e Patient Daily Record
Program (Doctor/Patient Ledger) for
Physicians ® Land Subdivision pack-
age ® Pharmacy ® Motel Reservation
with Night Audit ® Banker's Trust e
Feedlot e Oil/Gas Producer’'s pack-
age ® many more

* ok Kk Kk Kk ok ok ok

IN STOCK:

North Star Horizons

Discus double density or quad capa-
city eight inch drives for S-100
buss systems

Printers: Texas Instruments TI 810,
NEC Spinwriter, IDS-440 Paper
Tiger

Armadillo Armor 5! protective
diskette shipping cartons . ... $45

per hundred

Used Intertec Intertube CRTs, as-is

condition, close-out........ $495

JMMike'e

MICRO MIKE’S, INCORPORATED
905 South Buchanan
Amarillo, Texas 79101 U.S.A.

806-372-3633

making technology uncomplicated. . . for People
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FOR YOU

YOUR WIFE
YOUR CHILD
YOUR HOME
YOUR SCHOOL
YOUR BUSINESS

A Computer System Both
Practical and Affordable!

.Many uses for your computer, ® Word

¥ Processing B Accounting ® Bookkeeping
Games B Personal Records ®m Menu
Planning ® Educational Development
B Tax Preparation ® Homework, etc||

BYTE SHOP EAST offers a wide selection of hardware to meet
your specific needs; SORCERER, PET, APPLE, NORTH STAR,
IMSAI, DIGITAL, and many, many others. BYTE SHOP EASThas
a complete library of books and magazines to meet your needs.

Come in to our computer stores for a FREE demonstration!

BY 1t 3HDP EHGT..

130 East 40th St. 2721 Hempstead Turnpike
(Corner of Lexington Ave.) (Just East of Wantagh Pkwy)
New York 10016 Levittown, N.Y. 11756
Tues.-Fri. 10-6 Sat. 10-5 Tues.-Fri. 12-8 Sat. 10-5
(212) 889-4204 (516) 731-8116

New
Rootypem

Turns your
typewriter
ITTLENE,
quality
output
S s e TITTILEG

all electronics included—ready to use from package
connects to IBM Selectric II typewriter in just one minute
adapts to a variety of typewriters—no modifications
compatible with Radio Shack TRS-80, Apple II, Pet, etc.
Centronics interface compatible

available from stock in 30 days

Put a Robotype to work on your typewriter for under
$1,000. Call (614) 436-3163 today!

Dealer, distributors, and word processor OEM inquiries welcome.

Applied ‘
Computer @

Systems, Inc.

| Rosoryez | E}

Q Roboi:ypeTM

(A trademark of
Compu-Matics, Inc.)

77 East Wilson Bridge Road ¢ Worthington, Ohio 43085

164 February 1980 © BYTE Publications Inc Circle 114 on inquiry card.

Washington DC:
March 4-7, 1980

Los Angeles CA:
March 11-14, 1980

Atlanta GA:
March 18-21, 1980

Houston TX:
April 15-18, 1980

Boston MA:
April 29-May 2, 1980

San Diego CA:
May 6-9, 1980

For further information
and enrollment forms, con-
tact Integrated Computer

Systems Inc, 3304 Pico Blvd,

Santa Monica CA 90405, or
phone (213) 450-2060.

Call for Papers—
1980 LISP Conference

A call for papers has been
announced for the August
24 thru August 27 LISP
Conference at Stanford
University. The topics
should cover languages and
theory, programming
aspects, architecture, and
applications of LISP. Other
related items are welcome.
Authors are requested to
send four copies of a full
draft paper not exceeding
4500 words, and a one-page
abstract, by March 14, 1980
to the Conference Head.
The abstract should provide
sufficient detail to allow the
committee to apply uniform
criteria for acceptance.
Authors will be notified of
acceptance or rejection by
May 16, 1980. For inclusion
in the proceedings, final
papers are due by June 27,
1980. Send papers to John R
Allen, Stanford Artificial In-
telligence Lab, Stanford
University, Stanford CA
94305, or phone (415)
497-4971 for further details.

Bulletin Board Notes

A computerized bulletin
board system (CBBS) is now
in operation in Cambridge
Massachusetts, thanks to the
diligent labors of David Mit-
ton and other members of

the New England Computer
Society. Running the CBBS
code written by Ward
Christensen and Randy
Suess on a Processor
Technology Sol-20, the
system is available around
the clock. Two data rates
are supported, 110 and 300
bits per second (bps). The
telephone number to access
the system is (617) 864-3819.

A description of a CBBS
appeared in the article
“Hobbyist Computerized
Bulletin Board,” by
Christensen and Suess, in
the November 1978 BYTE,
page 150.

Call a Computer
for Computers

If you want to purchase
computer equipment, soft-
ware, terminals, supplies, or
any other related equip-
ment, call (813) 885-4811
and talk to a computer.
There is no charge but calls
are limited to 3 minutes;
however, if necessary, you
can call again. There should
be a listing of the items
needed. To access the
system: set your terminal for
300 bps operation, set the
modem for full duplex
originate operation, call
(813) 885-4811, after the ter-
minal is on-line enter any
character and a carriage
return. The system will res-
pond “PLEASE LOG IN”,
then enter the string
“HELLO-Z999,” (only the
characters underlined), then
follow the directions on the
terminal to search the file.

To place a listing with the
service, contact Basic Online
Software Systems Corp,
POB 22412, Tampa FL
33622.

Cafeteria Chain Pioneers
Computerized Cost
Control of Recipes

A chain of cafeterias serv-
ing the Los Angeles public
has developed a restaurant
menu-planning system to
minimize the effects of rapid
inflation and skittish
agricultural commodity
prices.



g MESSUSEMENT SYSTENS
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Model DMB-6400 Series dynamic 64k byte RAMS incorporate the
features which are standard in the DM-6400 Series and adds

bank select for multi-user-timesharing applications.

® ALPHA MICRO, CROMEMCO, ® Four (4) 16k byte, functionally
and NORTH STAR output port independent memory banks.
R/‘"\‘nk Sdef)t- i b @ Eight (8) 64k byte banks of mem-
® Memory bank size can be incre- b1t DGt "
mented to 64k bytes in 16k o.ry s fgr expan
- sion to 512k bytes for each
increments.
output port.

Model DM-6400 Series dynamic 64k memory boards feature IEEE
S-100 compatible timing and on board transparent refresh.

® Memory selectable and deselec- ® 25 MHz on board crystal oscillator
table in 4k byte increments. for independent timing.

DMB-6400 and DM-6400 Common Features:

® 4 MHz Z80 operation with no wait ® Low power- 8 watts maximum.
states. ® Reliable, expandable memories.
® Tested and burned-in.

ONE YEAR GUARANTEE

THE FOLLOWING PRODUCTS ARE AVAILABLE

O DMB-6400/64K RAM O DMB-3200/32K RAM O DM-6400/64K RAM O DM-3200/32K RAM
O DMB-4800/48K RAM O DM-4800/48K RAM

ATTRACTIVELY DISCOUNTED OEM AND DEALER QUANTITY PRICES AVAILABLE

U.K. & EUROPEAN REPRESENTATIVE:

ABACUS COMPUTERS LTD.

MEAYstems &. controls

TEL: 01-580/8841 TELEX: 8813085 ys incorporat Od o
AUSTRALIAN REPRESENTATIVE: £ €
COMPUTERLAND OF MELBOURNE
555 COLLINS STREET 867 North Main Street ® Orange, CA 92668

MELBOURNE, VIC3000 . 3
TEL: 625581 Telephone: 714/633-4460
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The menu planners at
Clifton’s Cafeterias enter
current commodity pricing
information into a Data
General Corp computer
system, and obtain the exact
cost for each of 2500 recipes
possible on Clifton’s menus.

The CS/40 system has
reduced the menu recost
time from 9 months to 6
hours and could save the
cafeteria chain about
$50,000 annually. In addi-
tion to the food purchasing
and recipe maintenance, the
system can handle the

payroll for 600 employees
and do accounts payable, a
general ledger and a cash
journal. The system includes
a printer, four video ter-
minals, a magnetic tape
drive and a potential 250 K
bytes of memory storage on
the disk drives.

The CS/40 business
system has reduced errors,
provided current informa-
tion, and has allowed for
more interesting and more
varied menus.

Contact the P R Dept,
Data General Corp, Rt 9,

Westboro MA 01581, for
more information.

Chicago Library Offers
Public Computers and a
Computerized Reference

Service

To permit the public to
experience computer-assisted
instruction (CAI), to per-
form basic computer
routines and to gain ex-
perience in programming,
microcomputers have been
installed in the Business/-

YOU THINK YOU’VE SEEN WORD
PROCESSING SOFTWARE?

‘ ™
The MAG'C WAND Word Processing

System offers you the best features of any system
in the micro market
FEATURES INCLUDE:

EASE OF OPERATION

Full-screen text editor

Edit programs as well as text
without modification

Files larger than memory
Files up to 256K

Library files

another
Spool printing

Easy page formatting

length, etc.
Override commands at run-time

board as well as in file
Variable pitch control

mid-word

data files

fixed-record files
Conditional commands

Print to disk and/or printer

list device

or standard printer

Simple, control key operation

Assemble, compile or run programs

Merge part or all of one file with

Print a file while editing another

Simple commands set margins, page

Give any command from the key-

Change pitch in mid-line, even
Up to 128 user-defined variables

String, numeric or dollar format
Form letter generation from external

Compatible with both sequential and

Any command may be conditional

Save all or part of output on disk
Switch from specialty printer to CP/M

Print the same file on either specialty

With all its power, the MAGIC WAND is
remarkably easy to use. This is no acci-
dent. The command structure is designed
to be flexible and logical so that you can
perform basic functions with a minimum of
commands.

We have included in the manual a step-
by-step instructional program, for the per-
son who has never used a word-proces-
sor before. The trainee uses sample files
from the system disk and compares his
work to simulated screens and printouts.

In addition to the lessons, the manual
has a complete documentation of the
command structure, special notes for pro-
grammers, an introduction to CP/M for
non-programmers and a glossary. The
manual is typeset, rather than typewritten,
for greater legibility.

We have written the manual in non-
technical English, because we want you
to read it. We don'’t overload you with a
bunch of jargon that could confuse even a
PhD in Computer Sciences.

We send out newsletters so that users
of the MAGIC WAND can learn special
applications of the print commands. For
example, we might show you how to cre-
ate a mailing list or set up an index for
afile.

In short, we've done everything we can
to make things easy for you. Because the
best software in the world is just a bunch
of code if you can't use it.

For more information, call or write:

stall business applications, ac.

3220 Louisiana e Suite 205 ¢ Houston, Texas 77006 e 713-528-5158

CP/M s areqistered trademark of Digital Research Corp
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Science/Technology Divi-
sion of the Central Library,
the Popular Library in the
Cultural Center, the Wood-
son Regional Library, and
the Lincoln Park Branch, all
agencies of the Chicago
Public Library.

The system includes video
displays, software, training
manuals, but no printers. It
runs on BASIC, and has
8 K bytes of programmable
memory. Engineers,
businessmen, students
developing chess skills, and
people balancing their
checkbooks have been using
the devices. If usage in-
creases substantially, the
Library will consider the
purchase of additional units
for other branches in the
library system.

Their other service pro-
vides millions of references
to books, periodicals,
reports, all on a wide range
of subjects. Where manual
research can take hours or
even days, the computerized
service can reduce to only a
few minutes the time usually
required for a thorough
research study. For this ser-
vice, the first 5 minutes of
computer time are free and
each additional minute costs
$1.50. Contact the
Business/Science/Tech-
nology Division in the Cen-
tral Library at 425 N
Michigan Ave, Chicago IL
60611, or call (312)
269-2915.

Apple Education
Foundation Advances
Learning Methods
Through Microcomputers

Initially funded by Apple
Computer, the nonprofit
foundation will offer sup-
port and resources to
organizations and in-
dividuals who are pioneering
learning methods through
the use of microcomputers.
Funding authorizations
through 1980 are valued in
excess of $250,000. The
foundation will distribute
hardware equipment for
both developmental and
demonstration projects in-
volved in producing instruc-
tional computing materials.
The foundation’s primary
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PDP-11*
TCU-100  $495

® Provides month, day, hour, minute and second.
® Can interrupt on date/time, or periodic intervals.

TCU-150 « $460

®m Provides year, month, day, hour, minute and
second.

® Automatic leap year.

m Patches for RSX-11M, RT-11 FB/SJ VO2, VO3
and UNIX.

LSI-11/2*
TCU-50D » $325

®m Provides month, day, hour, minute and second.
m Dual size board.
m Patches for RT-11 SJ/FB VO2, VO3B.

Lockheed SUE
TCU-200 » $550

m Provides year, month, day, hour, minute, second
and milli-second.

® Interval interrupts between 1/1024 seconds and
64 seconds.

Computer Automation (Naked Mini)
TCU-310 « $385

m Provides year, month, day, hour, minute and
second.

*Trademark of Digital Equipment Corporation

\\\\\\\\\\ L
// %

BA'I"I'ERY SUPPORTED
CALENDAR CLOCKS

],

Multi-Bus™*
TCU-410 « $325

® Provides year, month, day, hour, minute and
second.
m SBC/BLC compatible.

HP 2100
TCU-2100 « $395

m Correct time restored after power failure.
m Compatible with the HP TBG card.

Serial Clock (RS 232 or 20 mA)
SLC-1« $640

m Connects between any terminal and host computer.
m Provides date, time and more!

All Digital Pathways TCUs have on board NICAD
batteries to maintain time and date during power
down. Timing is provided by a crystal controlled
oscillator. Prices are U.S. domestic single piece.
Quantity discounts available.

For more information on these products, contact:
Digital Pathways Inc.

4151 Middlefield Road

Palo Alto, CA 94306

Phone: (415) 493-5544

**Trademark of Intel Corporation
***Trademark of Computer Automation Incorporated

DIGITAL PATHWAYS
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Kill Surges
Like Lightning!

Surge Sentry 120 works in parallel with the power
line to shunt destructive power surges in less than
1 nanosecond! Triggers at 10% above the nominal
peak voltage. Plugs into any standard 120-volt
outlet for immediate protection.

Ideal for small computers, communications,
medical, and other sensitive electronic equipment.
Suggested retail price $89.50. OEM model also
available. Call or write:

={ 4 = R&K Enterprises

643 South 6th Street, San Jose, CA 95112
(408) 288-5565.

Dealer inquiries invited.

DEC LSI-11
Components

Dependable service

at discount prices

Domestic
and Export

Mini I
LComputer Suppliers, inc.

25 Chatham Rd., Summit, N.]J. 07901
Since 1973

(201) 277-6150 Telex 13-6476

©Mini Computer Suppliers, Inc.

m 1979
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goal is to place hardware in-
to the hands of people who
will further those educa-
tional methods that best
take advantage of the per-
sonal microcomputer’s
capabilities.

As continuing evidence of
its commitment to educa-
tion, the foundation will
sponsor the Education Pro-
gram Information Center
(EPIC). EPIC will support
microcomputer users in
developing new instructional
programs and in obtaining
available information on
educational materials.
Authors are encouraged to
submit their work to the
center for review and feed-
back on the most effective
uses and placements of their
materials.

Both the Apple Education
Foundation and EPIC may
be contacted through the
Apple Education Founda-
tion, 20605 Lazaneo Dr,
Cupertino CA 95014.

AlIDs for Apple Dealers

AIDs (Apple Independent
Dealers) was formed by and
for independent Apple
dealers, ie: those dealers
with no direct contractual
agreement or connection
with any national chain or
franchise. AIDs will provide
a framework for improved
communication, education,
and support to its members,
which will also be of benefit
to consumers. This will in-
clude sharing of information
on new software and hard-
ware evaluations, successful
marketing and problem solv-
ing, advertising ideas and
more.

Full membership for
qualified dealers is $35 per
year. For more information,
contact Harry Sweeney,
(503) 228-5242 or send a
self-addressed, stamped
envelope to AIDs, POB
06126, Portland OR 97206.

Report Studies Threat to
Auto Electronics from
Electric Fields

With the increased use of
electronic control systems in
automobiles, there is con-

cern about possible malfunc-
tion or deterioration of
function due to ambient
electrical fields created by
radio and television
transmitters, high-powered
radar, power transmission
lines, or lightning strokes.

Researchers at the Na-
tional Telecommunications
and Information Administra-
tion (NTIA) have surveyed
sources emanating energy
across the radio-frequency
portion of the elec-
tromagnetic spectrum. Their
report indicates that vehicles
might sometimes —
although rarely — be expos-
ed to radio-frequency fields
of 5 kV per meter which
may cause the vehicle to
become inoperative or may
even damage its electronics.

The report is available
from the National Technical
Information Service, 5285
Port Royal Rd, Springfield
VA 22161 for $4.50. The ac-
cession number is PB
294-819/AS. For further in-
formation, contact NTIA
Office of Congressional and
Public Affairs (202)
377-1832. m

BYTEs Bugs

Correct Reversi
Termination

I would like to point out
a programming error in
“Reversi,” which was
published in the November
1979 BYTE, on page 76. The
problem with the program is
that it recognizes the end-of-
game criterion too early,
allowing the occurrence of a
player not having a move
only twice throughout the
length of the game. This is
due to the fact that counter-
variable T3 is never re-
initialized when a player is
able to move. I recommend
insertion of the following
code: 296 LET T3=0.

Darrell Pittman
4225 Forest Dr
Port Arthur TX 77640 m



By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASCII/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64,or 32 character by 16 line professional display for-
mat with selectable baud rate, RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no I/O mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial /0
on your computer or other interface, i.e., Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output: 1.5 P/P into 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCII ® Outputs: RS232-C or 20 ma. current loop
® ASCII Character Set: /28 printable characters—

aBT6 B apvEEi¥oR0 2302058 S| N4

1ESUL’ ()84, -, /70123456789 ;{=)?
@ABCDEFGHT JKLMNOPORSTUNXYZ (NI _
*abedefghi jklanopqrs tuvwxyz{i >~}

BAUDOT CharacterSet: ABCDEFGHIJKLMNOPQ
RSTUVWXYZ-2:*33#().,9014!57;2/68¢
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing ®
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete ® Monitor Operation: 50 or 60Hz (jumper
selectable.
Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™™  Assistance, Ftc. Call (203) 3549375 = 1
Netronics R&D Ltd., Dept. PE-9
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—

O Netronics Stand Alone ASCII Keyboard/Computer

I Terminal Kit, $149.95 plus $3.00 postage & handling.
Deluxe Steel Cabinet for Netronics Keyboard/Termi-

I nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.

l O Video Display Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.

l O 12" Video Monitor (10 MHz bandwidth) fully assem-

Io

Io

COMPLETE
FOR ONLY .

*149°5

bled and tested, $139.95 plus $5 postage and handling.
RF Modulator Kit (to use your TV set for a monitor),
$8.95 postpaid.
5 amp Power Supply Kit In Deluxe Steel Cabinet
(+8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
postage & handling.
Total Enclosed (Conn. res. add sales tax) $
By—
O Personal Check
O Visa
Acct. #
Signature

Print
Name

O Cashiers Check/Money Order
O Master Charge (Bank# _ ____ )

Exp. Date

Address

City

State Zip
L o mmmm [ Send Me More Information ey s J
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computmg plans may
be, Level ‘A ’—at $129.95—is your starting point.

Starting at just $129.95 for a Level ‘‘A’’ operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner’s system, OEM controller, or IBM-
formatted 8" disk small business system. ..yet you’re never
forced to spend a penny for a component or feature you don’t
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access to all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4’" diskettes
or standard IBM-formatted 8’ disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don’t have them already),
Explorer/85 lets you begin computing on a significant level. . .
applying the principles discussed in leading computer maga-
zines. . .developing ‘‘state of the art’’ computer solutions for
both the industrial and leisure environment.

Level “A” Specifications

Explorer/85’s Level ““A’" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous prototyping space.

(Level ‘““A”’ makes a perl’ecl OEM controller for industrial
npphcnuons and is avmlnhlc in a special Hex Version which
8 F can be programmed using
the Netronics Hex Keypad/
Display.)

PC Board: glass epoxy, plated
through holes with solder mask
e 1/0: provisions for 25-pin
(DB25) connector for terminal
serial 170, which can also sup-
port a paper tape reader

..provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play...cassette tape recorder in-
put. . .cassette tape recorder output...cassette tape control
output. . .speaker output... LED output indicator on SOD
(serial output) line. . .printer interface (less drivers). . .total of
four 8-bit plus one 6-bit 1/0 ports ®Crystal Frequency: 6.144
MHz ¢ Control Switches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ® Counter/Timer: programmable, 14-bit
binary ¢ System RAM: 256 bytes located at F809, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. . . RAM expandable to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at FO@ leaving 0904 free for user
RAM/ROM. Features include tape load with labeling . . .tape
dump with labeling. . .examine/change contents of memory

..insert data...warm start...examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go to execution address. ..
move blocks of memory from one location to another. . . fill
blocks of memory with a constant. . .display blocks of memory
.. .automatic baud rate selection. . .variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer...
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. . .
tape dump with labeling. . .examine/change contents of mem-
ory...insert data...warm start...examine and change all

P etronics RAD Lid, ‘B?p':.'hp
333 Litchfield Road. New Milford, CT 06676

Level “A”" at $129.95 is a
complete operating system,
perfect for beginners, hob-

By Netronics

registers. . .single step with register display at each break point

..go to execution address. Level ‘‘A” in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.

== Hex Keypad/Display
Specifications
Calculator type keypad with 24
system defined and 16 user
defined keys. 6 digit calculator
R type display which displays full
” 5 address plus data as well as
Hex Keypad/Display. register and status information.
Level “B” Specifications
Level*‘B” provides the S-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks. . .address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . .address and data bus drivers for
onboard expansion. . . wait state generator (jumper selectable),
to allow the use of slower memories. ..two separate 5 volt
regulators.

Level “C” Specifications
Level *“C’’ expands Explorer’s
motherboard with a card cage,
allowing you to plug up to six
4 S-100 cards directly into the
i ———r motherboard. Both cage and
Explorer/85 with L <l cards are neatly contained inside
“‘C”’ card cage. Explorer’s deluxe steel cabinet.
Level ““C”’ includes a sheet metal superstructure, a 5-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D” Specifications
Level “D’’ provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
0000 to EFFF in 4k blocks.
Level “E” Specifications
Level ‘““E” adds sockets for 8k of EPROM to use the popular
Intel 2716 or the TI 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC’s
(allowing for up to 12k of onboard RAM).

Order A Coordinated
Explorer/85 Applications Pak!
Experimenter’s Pak (SAVE $12.50)—Buy Level ““A’’ and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!
Student Pak (SAVE $24.45)—Buy Level ““‘A,”” ASCII Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user’s manual
plus FREE postage & handling!
Engmeering Pak (SAVE $41.00)0—Buy Levels “A,” “B,”
5 ’ and ““E”’ with Power Supply, ASCII Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user’s manual plus FREE postage & handling!
Business Pak (SAVE $89.95)—Buy Explorer/85 Levels ““A,”
“B,”" and ‘‘C" (with cabinet), Power Supply, ASCII Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4"’ minidiskettes ($49.95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, Etc. Call (203) 354-9375

Please send the items checked below—
O Explorer/85 Level ‘A" Kit (ASCII
Version), $129.95 plus $3 p&h.

O Explorer/85 Level ‘““A” Kit (Hex
Version), $129.95 plus $3 p&h.

0O 8k Microsoft BASIC on cassette
tape, $64.95 postpaid.

O 8k Microsoft BASIC in ROM Kit
(requires Levels “‘B,” “‘D,’’ and *‘E""),
$99.95 plus $2 p&h.

O Level ‘‘B’’ (S-100) Kit, $49.95 plus
$2 p&h.

O Level “C”’ (S-100 6-card expander)
Kit, $39.95 plus $2 p&h.

O Level “D” (dk RAM) Kit, $69.95
plus $2 p&h.

O Level “E” (EPROM/ROM) Kit,
$5.95 plus 50¢ p&h.

O Deluxe Steel Cabinet for Explorer/
85, $49.95 plus $3 p&h.

O ASCIHI Keyboard/Computer Ter-
minal Kit (features a full 128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
RS232-C or 20 ma. 1/0, 32 or 64 char-
acter by 16 line formats, and can be
used with either a CRT monitor ora TV
set (if you have an RF modulator),
$149.95 plus $2.50 p&h.

[0 Hex Keypad/Display Kit, $69 95
e e G Y e

Circle 300 on inquiry card.

plus $2 p&ir.

0O Deluxe Steel Cabinet for ASCII
Keyboard/Terminal, $19.95 plus $2.50
pé&h.

O Power Supply Kit (+8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus $2
p&h.

O Gold Plated S-100 Bus Connectors,
$4.85 each, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

0O 16k RAM Kit (S-100 Board expands
to 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit,-$589.95 plus $2 p&h.
O 16k RAM Expansion Kit (to expand
any of the above up to 64k), $139.95
plus $2 p&h each.

O Intel 8085 cpu User's Manual, $7.50
postpaid.

O Special Computer Grade Cassette
Tapes, $1.90 each or 3 for $5, postpaid.
O 12 Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star Double Density Floppy
Disk Kit (One Drive) for Explorer/
85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-

sonalized disk operating system—just
plug it in and you’re up and running!),l
$699.95 plus $5 p&h.

OPower Supply Kit for North Slarl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star Disk
Drive, $39.95 plus $2 p&h.

O Experimenter’s Pak (see above),l
$199.90 postpaid.
O Student Pak (see above), 5319.85I
postpaid.

O Engineering Pak (see above),l
$514.75 postpaid.

O Business Pak (see above), $1599.40|

postpaid.
Total Enclosed $ 7I
(Conn. res. add sales tax) By— I
O Personal Check [ M.O./Cashier’s
Check O Visa O Master Chargel
(Bank# ______ )
Acct. #
Signature Exp. Date __
Print I
Name I
Address l
City I
State Zip

N N B S S S s mem pmsw mm [ Send Me Information mm

BYTE February 1980 169



i o ) eleieie
[ ] [ ]
'W' 6 South Street = Milford, New Hampshire 03055 =(603) 673-5144

DISK EXPANSION PACKAGE SMALL BUSINESS PACKAGE
This package includes everything necessary to An ideal starter package for the small business.
add disk capabilities to your TRS-80. To buy Includes a TRS-80 with 16K RAM and Level Il
everything in this package would normally cost BASIC, an expansion interface with an additional
$1100 at your local Radio Shack store. We start 16K RAM installed, two Percom disk drives-with
with the Radio Shack expansion interface and add cable and data separator, NEWDOS disk
16K RAM. You also receive a Percom 40-track disk operating system (40 track version) and the Cen-
drive with a dual drive cable. To start you off right, tronics 730 line printer. $2799 95
we've added the NEWDOS (40-track) disk SAVE $579.00 =
operating system and a box of BASF diskettes.

Also, the Percom data separator, the component

which Radio Shack forgot.

SAVE $181.00 $899'95

DELUXE EXPANSION PACKAGE DELUXE BUSINESS PACKAGE

This package includes a 32K expansion interface Includes all the necessities for a small-to-medium

with the Percom data separator installed, two Per- size business to become computerized. Includes

com TFD-100 disk drives and a 4-drive cable, a Level Il TRS-80 with 16K RAM installed and

NEWDOS+ operating system and 2 boxes of modified to display upper and lower case letters

BASF diskettes. $1449 95 with Electric Pencil, a 32K RAM expansion inter-

SAVE $354.00 : face with the Percom data separator
; installed,three Percom TFD-10 disk drives and a

4-drive cable, a Centronics 779-2 tractor feed

printer, a 40-track NEWDOS and Electric Pencil
TOLL-FREE Syatam Gesk and piieT S0, $3709 90
O R D E R SAVE $628.00 -
1-800-258-1790

- =
HARDSI

LIST OUR USED USED |m)sl
TRS-80 COMPUTERS:

LIST OUR USED USED

PRICE PRICE OFFER PRICE EXPANSION INTERFACE: PRICE PRICE OFFER PRICE

Level-l 4K $499 $449 o i Ol $299 $269 $165 $230
Level-l 16K, w/keypad $729 $659 v 10K $448 379/403 $245 $340
Level-ll 4K $619 $559 $350 $500 ... 32K $597 479/537 $325 $440
Level-1l 16K $669 $450 $625
Level-1l 16K, w/keypad $849 $769 $475 $675 DISK DRIVES:
. Percom, TFD-100, 40-track $399
PRINTERS: 2 !
; : Percom, dual TFD-100 $795
Line Printer Il $1999 $1849 ’
Centronics 779-2 $1598  $1095 9655  §850  hojoom 1FD-200, 77track $§;§
Line Pritter 11 $999 $545 $750 4-drive cable $39
ge”:mn!cs ,7,130 :igg :399 :545 $750  Radio Shack, -0 $499  $469  $290  $390
entronics K 419 250 358 : :
Guick Brintar ii S50 - eior - Stou :1 s Radio Shack, -1, 2, 3 $399  $459  $270  $370
QP-Il Exp. Int. Cable $20 $18 .
* Gable required o Sor ACCESSORIES:
Telephone Interface $199 $179 $100 $150
16K Memory Kit 399
«\‘ 16K Memory Kit for E.I. $95
6 > COD orders require RS232-C Interface $99 $89 $55 $75
v 25% cash deposit TRS-232 Interface $49.95
« Data Dubber $49.95
OQ * Prices subject to change
@Q *Prices do not include shipping NO SUBSTITUTIONS ON PACKAGE PRICES
\ *Radio Shack and TRS-80 are trademarks of Tandy Corporation.
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NEW SOFTWARE!

Original ADVENTURE (Microsoft)

Casino Anthology 16K L Il....$7.95

[ COMPLETE IN
FEBRUARY SOFTSIDE!

Simulation of flying the United
States shuttle. The ultimate
flight simulation! Based on ac-
tual flight characteristics and in-
strument display of the space
shuttle.

Electric Pencil by Michael Shrayer. Powerful
machine language word processing system.
Level Il, 16K tape - $100; Disk version - $150

Spool will print an ASCII file to a parallel line
printer at the same time you are using your com-
puter for another program. For 32K Disk
Systems only. Will NOT work with NEWDOS.
(2.3 or VTOS 3.0 OK) On cassette $19.95, on Disk
$24.95.

Adventures by Scott Adams
Adventureland
2.Pirates Cove
3.Mission Impossible
4. Voodoo Castle

5. The Count

6. Strange Odessey
7. Fun House

8. Pyramid Of Doom

'Round the Horn by George Blank. Level II, 16K
$9.95

Barricade by Small Systems Software. Machine
Language $9.95

Journey To The Center Of The Earth by Greg
Hassett. Level I, 16K Tape $7.95

Pentominoes by John Adamson. Level Il, 16K
$7.95

Mean Checkers Machine by Lance Micklus.
Level Il, 16K; tape, $19.95; disk $24.95.

Kriegspiel by Ron Potkin. Level I, 16K, $7.95.

16K Level Il tape
$14.95 each

1,2, and 3 on disk $39.95
4,5, and 6 on disk $39.95

Small Business Bookkeeping Il by R. W.
Robitaille, Sr. Level I, 16K. With journal -$36.95
disk, $31.95 tape. $29.95 disk, $24.95 tape.

......................... $29.95 TRS-80 Opera Theatre........$9.95
Galactic Empire 16K L I..... $14.95 ) ;
Alien Invasion 16K LIl ....... $9.95 Print Spooler (Disk)..........$24.95
Kriegspiel (wargame) 16K L 1. $7.95 Floppy Disk Diagnostic (Disk)$24.95
Oil Baron 16K L Il............ $7.95 File Manager 80............. $49.95
File Manager 80 by Nepenthe. $49.95 32K Disk Three Monitors for Disk by Small Systems Soft-
Directory 16K Disk $9.95 ware. Disk for 16 through 48K (all in one) $29.95
(/)] Automated Disk Directory $14.95 32K Disk. Re- KVP Extender by Lance Micklus. Tape - $29.95;
L quires NewDOS. Disk - $34.95
— . KVP 232 by Lance Micklus - KVP adapted for the
|: Level Il BASIC by Microsoft. $49.95 TRS-232. Tape - $29.95
=] Level | In Level Il by Apparat. Level Il, 16K $15.00 ST80 Smart Terminal Level I, 16K $49.95
|: Fortran by Microsoft. 32K - 2 Disks. New low ST80D Smarter Terminal for disk systems.
= price $150.00 (includes macro-assembler.) $79.95
NEWDOS by Apparat $49.95 Micro Text Editor by Don Coons. Level |1, 4K or
NEWDOS + by Apparat $99.95 16K $9.95
Machine Language Monitor by Small Systems Text-80 by Frank B. Rowlett, Jr. For 32K disk
Software. Level |I, 16K $26.95 systems $59.95
Renumber by Lance Micklus. Level II, available 8080-280 Conversion Level Il, 16K $14.95
in 16 through 48K (specify when ordering) $7.95 STAD Trace Monitor 16, 32 and 48K $24.95
Renumber source listing $20.00
TRS-80 Opera Theatre Magnificent sound! by Snake Eggs by Leo Christopherson. With sound
Richard Taylor. $9.95 - Level Il, 16K $14.95
Challenge Word game with sound. By Richard Life Two by Leo Christopherson. With sound
Taylor $9.95 -Level II, 16K $14.95
Oil Baron by Paul Knechtel $7.95 Android Nim by Leo Christopherson. With
Galactic Empire by Douglas Carlston $7.95 sound - Level II, 16K $14.95
(/)] Casino Anthology Slot Machine, Stud and Draw Cubes by Leo Christopherson Level Il, 16K $9.95
Ll Poker. $7.95. Bee Wary by Leo Christopherson, with sound.
E Alien Invasion $9.95 Level II, 16K, $14.95
< Concentration by Lance Micklus. Level I, 16K Mastermind Il by Lance Micklus $7.95
0 $7.95 Mastermind Il - Source List -$20.00
Amazin’ Mazes by Robert Wallace. Level II, 16K X-Wing Il by Chris Freund. Level I, 16K $9.95
$7.95 Taipan by Art Canfil. Level Il, 16K $9.95
Time Bomb by David Bohlke. Level Il, 16K $4.95 Sargon Chess by Dan and Kathe Spracklen.
Tycoon by David Bohlke. Level I, 16K $7.95 Level II, 16K $19.95
9 Games for Preschool Children by George Sargon Il by Dan and Kathe Spracklen. Level Il
Blank. Level Il, 16K $9.95 16K, $29.95.
Space Battles by Level IV, Level II, 16K Tape or Pork Barrel by George Blank. Level Il, 16K $9.95
32K Disk, Tape:-$14.95, D'SB -$19.95 Kamikaze by Russell Starkey. Level Il, 16K $7.95
e e i Bridge Challenger Level I, 16K, $14.95.
72}
(7p] Inventory System 1.3 by M. Kelleher. Improved Accounts Receivable Il by S. Hebbler. 32K disk
Ll version, $79.95 systems $39.95
2 Inventory ‘S’ by Roger W. Robitaille, Sr. Level Il Appointment Log by Michael Kelleher. Level I,
— 16K Tape -$24.95; 32K Disk -$39.95 16K $9.95
w Payroll by Stephen Hebbler. For disk systems. Mail List Il by Roger W. Robitaille, Sr. 32K disk
| 32K $29.95 systems $99.95
o
_I I.I|J Math Drill by K. L. Brown. Level Il, 16K $4.95 Amatgg‘; gsadio advanced version for 32K
¢) RPN Calculator by Russell Starkey. Level Il, 16K dishnet:
ectronics Assistan y John amson. Leve
<O $9.95 Electronics Assistant by John Ad Level
(&) o Ham Radio by Michael Kelleher. Level I, 16K Il 16k $9.95
Preflight by Stephen Hebbler. Level I, 16K
T} m $9.95 X
o ) Histograph/Scattergram by Gary S. Breschini. $20.00
[75) o Level 11, 16K $9.95
Sargon Handbook by Dan & Kathe Spracklen. 5
$14.95 plus $1.00 shipping and handling TO ORDER:
The BASIC Handbook by Dr. David A. Lien. IMPORTANT:
$14.95 plus $1 « PRICES DO NOT INCLUDE SHIPPING.
m Z80 Instruction Handbook by Scelbi Publica- ¢ All C.O0.D.'s or special delivery orders
v tions $4.95 + §1. are a minimum of $5 for special han-
Learning Level Il by David A. Lien. $15.95 plus $1 dling.
o 2-80 Software Gourmet Guide and Cookbook * When ordering Percom add $5 each,
(@] from Scelbi. $14.95 + $1. packaging and handling fee.
M  The Little Book Of BASIC Style by John * Priges: jsublect, 1o schangeswithout

Nevison. $5.95 plus $1

TRS-80 Assembly Language Programming by
William Barden, Jr. $3.95 plus $1 shipping
Introduction to TRS-80 Graphics by Don Inman.
$7.95 plus $1

Circle 121 on inquiry card.

notice. We are not responsible for
typographical errors.

1-800-258-1790

CALL TOLL-FREE
(9AM - 9PM EST.) (¢}

* TRS-80 is a registered trademark of
Radio Shack and Tandy Corporation.

Basic Statistics by Steve Reisser. Level II, 16K
$20.00 )
Drill Masters by Computer Graphics - specify ti-
tle desired. Level Il, 16K $7.95 ea. German, Rus-
sian, Italian, Spanish, or Music Theory.

Keyboard by John Adamson. Level I, 16K $9.95

FOR OUR
FREE CATALOG!
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Audio Meter for
Your TRS-80

David F Miller, 7462 Lawler Ave, Niles IL 60648

Perhaps I am old-fashioned, but I like to know what is
happening when I CLOAD or CSAVE a tape on my
TRS-80. I modified the CTR-41 cassette recorder to allow
me to hear over its internal speaker what is going in and
coming out at all times, but that did not tell me enough
about the levels involved.

As you have probably discovered, audio levels in and
out of the cassette port are very important for the suc-
cessful loading and saving of your hard-fought-for efforts
on tape. Interpolating the volume control settings of the
cassette unit on playback can produce a degree of accu-
racy, but not for tapes received from others. The only
sure way to understand what is going on is a visual indi-
cator. The best device would be an oscilloscope, but I
could not see dedicating my oscilloscope permanently to
this type of duty.

The metering circuit shown in figure 1 has proven to be
adequate for day-to-day monitoring and can be supple-
mented by the oscilloscope when a difficult tape is en-
countered. If you have an oscilloscope, look at the ear-
phone output of the cassette recorder while playing back
a tape. What you will see is a constant synchronization

Photo 1: A view of the audio metering box which connects to
the Radio Shack TRS-80.
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TRS-80 AUDIO METERING BOX

J1

1/8" D1
PHONE 1N34
JACK GERMANIUM
10 (INLINE) DIODE
TRS- 80
COMPUTER [[vV—"——"" Bl
AUDIO €1
IN 2.2ufF
35V
+
¢ o
M1
R1 0-1mA
478 METER
172w ,
(B G - S
£ i D2
PHONE LS
FROM i GERMANIUM
CASSETTE el e || DIODE
RECORDER it ¢
"EAR"
JACK DETECTS NEGATIVE
GOING PULSES FROM
CASSETTE MACHINE
RADIO
SHACK NUMBER
c1 272-1407
D18D2 276-1123
J18P1 274-283
M1 22-052 OR EQUIVALENT
R1 271-009

Figure 1: Schematic for the TRS-80 audio metering box. The 2
diodes used must be germanium diodes.

train of negative pulses occurring at a frequency of 500
Hz, with negative data pulses popping in and out at 1000
Hz. (These figures are for Level II. Level I figures are half,
or 250 Hz and 500 Hz.)

The metering circuit shown in figure 1 samples these
negative pulses, rectifies and filters them, and drives the 1
mA meter movement. With the values shown, the meter
will read about half scale with the volume on the cassette
unit set at 5 (normal setting for Level II tapes). To trim
the meter reading for your individual needs, change the
value of the electrolytic capacitor across the meter (more
capacity for a higher reading); this will probably have the
most noticeable effect. You could also increase or
decrease the 47 ohm series resistor, but watch for possible
“loading” effects if you go too low in value (the value
shown shows no such effects). The diode across the meter
acts to protect the movement when high levels are en-
countered (such as during a tape search in fast forward or
rewind with the “play” button also engaged). Both diodes
are specified as germanium because there is only 0.3 V
barrier potential (ie, voltage drop) across a germanium
type, whereas a silicon diode has 0.7 V drop.

The earphone jack on the CTR-41, and most other
recorders, outputs the audio signal from the record
amplifier when in the record mode, so you will see what
is CLOADed and what is CSAVEed.

Photo 1 shows how my unit is packaged. I mounted a
1/8 inch phone jack on the rear of the plastic meter box
which accepts the plug to the TRS-80. This jack should be
insulated from the box if you use a metal enclosure, or



COMPUPRO' CONTINUES TO
DELIVER.

Whether it's memory, motherboards, I/O boards, enclosures, or any of our fam-
ily of products, CompuPro'™ delivers what you want at prices you can afford.

Looking for memory? Our boards are fully static, low power, run at 4 or 5 MHz,
support a number of popular busses, include a 1 year limited warranty, and gen-
erally come in 3 configurations to suit your exact needs. For lowest cost, choose
an “unkit” with sockets and bypass caps pre-soldered in place for easy assembly.
When you can’t wait to get going, order one of our assembled versions. For critical
systems, specify boards qualified under our Certified System Component (CSC)
high reliability program. These boards are extensively tested, burned in for at least
200 hours, and are immediately replaced in event of failure within 1 year of invoice

date.

Looking for other peripherals? We mix leading edge technology, design savvy,
and volume buying to deliver the right product at the right price. See our list

below for pricing.

Memory name Buss & Notes Unkit Assm
8K Econoram™ IIA S-100 $149 $179
16K Econoram IV S-100 $289 $339
16K Econoram VIIA-16 S-100 $299 $349
24K Econoram VIIA-24 S-100 $419 $499
16K Econoram IX-16 Dig Grp $319 $379
32K Econoram IX-32 Dig Grp $559 $639
32K Econoram X S-100 $549 $669
32K Econoram Xl SBC/BLC n/a n/a
16K Econoram XIlIA-16 S-100 (1) $349 $419
24K Econoram XIIIA-24 S-100 (1) $469 $539
32K Econoram XIIIA-32 S-100 (1) $579 $699
16K Econoram XIV S-100 (2) $299 $359
16K Econoram XV-16 H8 (3) $329 $395
32K Econoram XV-32 H8 (3) $599 $729

*Econoram is a trademark of Godbout Electronics

(1) Compatible with all bank select systems (Cromemco, Alpha Micro, etc.); addressable on 4K

boundaries.

(2) Extended addressing (24 address lines). Single block addressable on 4K boundaries.

(3) Bank select option for implementing memory systems greater than 64K.

THESE PRODUCTS ARE GENERALLY

AVAILABLE FROM YOUR LOCAL
COMPUTER STORE.

ACTIVE TERMINATOR
BOARD 353450 kit

Plugs into any S-100 motherboard (although ours don't need it) to re-
duce ringing, crosstalk, noise, and other buss-related problems.

THE GODBOUT
COMPUTER BOX

$259 desktop, $299 rack mount (introductory price)

The ideal home for your computer. With fan, dual AC outlets and
fuseholder, power switch, heavy-duty line filter, black anodized front
panel (with textured vinyl painted cover for desk top version); pre-drilled
base accepts our high-performance motherboards or similar types by
Vector, California Digital, and others. Rack mount version includes
slides for easy pull-out from rack. This functional, versatile, and hand-
some enclosure does justice to the finest computer systems.

HIGH-PERFORMANCE
S-100 MIOTHERBOARDS

6 slot: $ 89 unkit, $129 assm 12 slot: $129 unkit, $169 assm
19 slot: $174 unkit, $214 assm

Unkits have edge connectors and termination resistors pre-soldered

in place for easy assembly. These boards exceed the latest S-100

specs and will work with 5 to 10 MHz CPUs. Includes true active termi-

nation, grounded Farady shield between all buss signal lines, and edge

connectors for all slots.

ompuPro” . BOPCAUE

Bldg. 725, Oakland Airport, CA 94614
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“ a 250 ns 1R(,3A}§V|
d :
16»6\»" ynamic s

SPE 8/364!

Perfect for memory expansion in a number
of machines (TRS-80** Model | and Model I,
Exidy Sorcerer, Heath H89, Apple, etc.), and you

eW

can’t beat our price: 8 high speed chips for $64!
Add $3 if you'd like 2 dip shunts plus TRS-80**
programming instructions to expand memory.
These are 250 ns (4 MHz), dynamic RAMs.. .. but
quantities are limited, so hurry is you want to

CcsC take advantage of this super deal.
$239 **TRS-80 is a trademark of the Tandy Corporation.
$429
tm
$439 PASCAL/M'™™ +
$605
>>  MENMORY SPECIAL
| PASCAL can give a microcomputer with CP/M
n/a more power than many minis. For a limited time
$789 only, you can buy an assembled Econoram X, plus
$1050 our totally standard Wirth PASCAL/M'™ 8" diskette,
$519 for $799 (regular combined price, $999). Includes
$649 manual, plus Wirth's definitive book on PASCAL,;
specify Z-80 or 8080/8085 version. Diskette is also
$849 available separately for $350.
$459
n/a 2708 EROM
n/a

BOARD $85 unkit

4 independently addressable 4K blocks, with dip-
switch selectable jump start built right into the
board. Includes all support chips and manual, but
does not include EROMs.

S-100 MEMORY ggg i
MANAGER BOARD ;i00csc

Add bank select and extended addressing to older S-100 machines
(Altair, IMSAI, Sol, and others). Use with our new extended addressing
boards, or retrofit our high density Econorams for use with the Memory

MULLEN S-100
EXTENDER BOARD kit

Includes logic probe and general purpose breadboard section. Ideal
for troubleshooting and analysis.

Manager to get added memory space for your computer.

SPPLUS S
“Interfacer I1”
S-100 1/0 BOARD

Incorporates 1 channel of serial I/O (RS-232 with full handshake),
along with 3 full duplex parallel ports plus a separate status port. The
parallel section uses Tri-State (tm National Semiconductor) octal
latches for latched data, input and output with 24 mA drive current,
attention/enable/strobe bits for each parallel port (with selectable
polarity), interrupts for each input port, and separate connectors with
power for each channel.

$199 unkit
$249 assm
$324 CSC

2S “‘Interfacer1” g;gg unkit
assm
S-100 1/O0 BOARD s32:csc

Dual RS-232 ports with full handshake; use EIA232C line drivers and
receivers (1488, 1489), or current loop (20 mA), or TTL signals on both
ports. On-board crystal timebase with independently selectable Baud
rates for each port (up to 19.2 KBaud). Hardware UARTs don’t tie up the
CPU.

TERMS: Cal res add tax. Allow 5% for ship-
ping, excess refunded. VISA* /Mastercharge *
call our 24 hour order desk at (415) 562-0636.
COD OK with street address for UPS. Prices
good through cover month of magazine.
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use an in-line female 1/8 inch phone jack and avoid
having to keep the jack above possible outside grounds.
A short shielded cable exits the meter box, terminates in
an 1/8 inch phone plug, and plugs into the recorder ear
jack.

That is all there is to it! If your cassettes are marked
with the meter readings that are obtained on playback,
you should be able to load almost anything on the first
pass. If you see the level on playback begin to drop over a
period of time, you will know that the tape heads need
cleaning. I think you will find that this is a useful acces-
sory.

Algebraic Identities
Are Not Numerical
Identities

Alan B Forsythe PhD, University of California Los Angeles
Department of Biomathematics, School of Medicine
Los Angeles CA 90024

The development of statistical software can present
some adverse computational problems. In “Elements of
Statistical Computation” (January 1979 BYTE, page 182),
I demonstrated the tip of this iceberg with two algorithms

*akxkk 6800/6809 SOFTWARE =~ *xkxix

ACCOUNTS PAYABLE #1300

PRODUCE FINANCIAL REPORTS, PRINT CHECKS, SPECIAL CONTROL

LETTER. REPORTS BY VENDOR NUMBER, INVOICE NUMBER, AGED

AND HISTORY FILE. AUTO SORTING OF VENDOR AND INVOICE

FILES. PLUS CHECK AND PRE CHECK JOURNALS. $600.00
ACCOUNTS RECEIVABLE #1500

PRODUCES FINANCIAL REPORTS, PRINTS STATEMENTS, PRODUCES

REPORTS BY CUSTOMER ACCOUNT NUMBER, INVOICE BY CUSTOMER

ACCOUNT NUMBER AND INVOICE BY INVOICE NUMBER. PRINT AGED

REPORT AND TRIAL BALANCE. KEEPS HISTORY FILE AND AUTO

SORTING OF FILES. $600.00
GENERAL LEDGER #100

PROGRAM UPDATES TO LEDGER FILES AND ALSO GENERATES

REPORTS ON PAYROLL, SALES, ACCOUNTS PAYABLE, CASH AND

EXPENSE STATISTICS. BALANCE SHEET AND PROFIT & LOSS

REPORTS. INFORMATION CAN BE GENERATED FOR YEAR END

TAXES, 941 AND W2 FORMS. $595.00
INVENTORY 1, #600

INVENTORY FOR A SMALL COMPANY. PRODUCES ACTIVITY

REPORTS FOR DAY, MONTH AND YEAR, MINIMUM QUANTITY

SEARCH. INVENTORY LIST BY CLASS, BY VENDOR OR COMPLETE

WITH TOTALS AND FINANCIAL REPORT. $100.00
INVENTORY 11, #700

PRODUCE INVENTORY REPORTS BY DESCRIPTION OR VENDOR,

PRINT ACTIVITY REPORTS FOR ONE DAY, ONE MONTH OR ONE

YEAR. QUICK SEARCH BY PART NUMBER, PRODUCE TOTAL

INVENTORY AND FINANCIAL REPORT. (FOR ONE STORE) $200.00
INVENTORY LI, #800

SAME AS INVENTORY II, #700, BUT PRODUCES REPORTS

FOR EIGHT STORES. $300.00
SHIPP ING/RECEIVING

PRODUCE YOUR BUSINESS FINANCIAL REPORT, PRODUCE REPORTS

ON SALES, ACCOUNTS RECEIVABLE AND LAST PURCHASE BY

CUSTOMER. PRINT MAILING LABELS AND PRINT CUSTOMERS

BILLS. § 75.00

MAIL ING LABLES #100
PRINT MAILING LABELS FROM YOUR COMPLETE FILE, FOR A
PARTICULAR CITY OR STATE. USE ONE-PART MAILING LABELS. $ 50.00
MAIL ING LABELS #400
SAME AS #100, BUT ALSO PRINTS LABELS BY NAMES. USE
MULTIPLE-PART LABELS. $125.00
BASIC 09
UPGRADED FOR 6809 AND 6809S.
RUNS 30% FASTER AND CAN BE USED WITH EXISTING
6800 PROGRAMS TO BE USED WITH 6803 SYSTEMS.

NO MANUAL . $ 59.95

**% CUSTOMIZED PROGRAMS FOR YOUR BUSINESS REQUIREMENTS **x

e

OMNI TRONICS INC. 1897 RT. 33, CONCORD SQUARE, HAMILTON SQ., NJ 08680

CHARGE YOUR ORDER TO YOUR VISA OR MASTER CHARGE

Available from Computer Stores or order direct from
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for calculating the standard deviation for some data. The
first algorithm, the one given in many texts, incorrectly
gives zero as the answer. The simple modification given
in that article corrects the defect. This clearly shows the
fallacy of simply coding the computational procedures
given in standard textbooks.

Subsequently, ] G Bliss erroneously speculated that a
division by four rather than five (N-1 rather than N) pro-
bably accounts for the incorrect answer. (See “Statistical
Computations Recomputed,” June 1979 BYTE, page 193.)
As my original article pointed out, the root of the pro-
blem is the fact that digital computers have finite preci-
sion. Algebraic identities are not numerical identities.
Thus, when very large numbers are added or subtracted,
the last few digits are lost due to truncation. When faced
with deviations from large numbers, the user has to be
very careful with the computational formula employed.
That is why a better answer can be obtained using the last
algorithm given in the article.

A simple example on the TRS-80 is:

PRINT 1000000+1

The resulting display shows 1E6. That is, one million plus
one is reported to equal one million. The single-precision
representation is not adequate for this problem.

The heart of the computation of the standard deviation
is the sum of the squares of the deviations about the
mean. Algebraically this can be deduced from the sum of
the squares of the individual values and their sum. The
original article demonstrates that the use of this algebraic
identity leads to the subtraction of two very large
numbers and thereby to the loss of the critical digits. The
computed result for the sum of squares of the deviations
is zero. It is now clear that if a computationally poor
procedure yields zero, then it certainly does not matter if
we divide by five or four. In either case, we still get zero.

Why is there any question whether to divide by N or
N —1 in the calculation of the standard deviation? When
given the values for the entire population, then divide by
N; when working with a sample, then divide by N — 1.
The example in the original article was a sample from a
much larger population and so the correct divisor of
N—1 was used.

Mr Bliss references an accounting and auditing text-
book. If, in the auditing situation, in order to verify each
and every of the thousands of bills paid, then the divisor
should be N. However, if only a sample was drawn, then
N—1 is the appropriate divisor for the standard devia-
tion.

Since I am a statistician and not an accountant, I will
not argue with Mr Bliss about accounting. If his usual
procedure is to exhaustively study all transactions, rather
than a sample, then he should divide by N. My experi-
ence with sampling from large populations has been that
great economy of effort can be realized without much
loss in precision with the use of an appropriate sampling
plan.®m

REFERENCES
1. Bliss, J F, “'Statistical Computations Recomputed,” BYTE, June
1979, page 193.
BYTE,
January 1979, page 182.




Super Values! . . .

Complete
Computer!

- ” \J\\ wy

R S T TR T

SUPERBRAIN® by Intertec

® Totally self-contained in a single box
e 32K, 48K, or 64K Version

® Uses two Z-80 CPU'’s
e Commercial-type terminal with
12" monitor (like the Intertube)

¢ Dual double-density minifloppies
w/360 Kilobytes of storage capacity

e |/O ports included

® Expandable (if needed) with an
external S-100 bus interface

® Comes with CP/M™ operating
system

® Extensive software support

with 32K of RAM, List $2995
Call for price and delivery

INTERTUBE II by Intertec

12" Display

24 x 80 format $799

18-key numeric keypad

128 upper/lower case ASCI| characters

Reverse video, blinking

Complete cursor addressing and control

Special user-defined control function keys

Protected and unprotected fields

Line insert/delete and character insert/
delete editing

® FEleven special line drawing symbols

(shipping $10)

THE INTERBANK CARD

Circle 124ﬂon inquiry card.

North Star Horizon 1s & 2’
Double & Quad Density
16K, 32K, 48K, 64K models
Kits or Assembled
Kits available as
low as $1349
Most Models in Stock
Call for Price & Delivery

BANTAM 550

PERKIN ELMER

US AT
$799

Add $20 for

anti-glare
CRT
(shipping $10)
DECwvriter Il $1490
Teletype 43 Printers  starting at $880
Lear Siegler ADM3A $849
ANADEX 80-COLUMN
DOT MATRIX PRINTER
Complete upper and lower case ASCII char.

set, bi-directional at 84 lines/min. Features
RS232 20/60 mil current loop and Centronix
parallel interface. Ideal for use with TRS-80,
Sorcerer, Cromemco, and North Star systems.

OUR PRICE ONLY $895
(shipping $10)

T.1.810 "

Bi-directional

150 cps
Logic
Seeking
Basic Unit
Adjustable
Tractor $1695

(shipped freight collect)

NOW FROM

PAPER TIGER

IDS-440 Paper Tiger basic unit,
List $995 $895

IDS-440G above w/graphpics option,
incl. buffer, List $1194 $1069

IP-125 w/1210 option, $838 $724
IP-225 w/1210,1250 op, $988 $834

IP-225 w/tractor, 1210, 1250, 1221
(2K buffer), 1241 (graphics) $899

vec SPINWICILEr ™

The Fantastic Letter-Quality
Printer at 55 cps
RO’s as low as $2475

(shipped freight collect)

CENTRONICS PRINTERS

730 New, friction, & tractor $ 895
779-1 60 cps, same as TRS 80

printer $ 949
779-2 with tractor, List $2350  $1049
702-2 120 cps, bi-directional,

tractor, VFU $1995
703-2 185 cps, bi-directional,

tractor, VFU $2395

(shipped freight collect)

All prices subject to change and all offers subject to withdrawal without notice. Prices in this ad are
for prepaid orders. Slightly higher prices prevail for other-than-prepaid orders, i.e., C.0.D., credit

card, etc.

— WRITE FOR FREE CATALOG —

es MiniMicroMart, InC. =

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431




BASIC Formatted Output

Listing 1: BASIC source code for the editing routines. Lines 100 to 927 are
the driver program for the text editor. Lines 9000 to 9997 are the actual
text editor. The editor is located at a high line number so it may be used with
many BASIC programs. When using the editor, care must be taken not to use
any line numbers in your driver program higher than 9000. The editor is
broken into several routines. Lines 9000 through 9185 define the format that
will be used. The format statement will be familiar to readers who have
worked with FORTRAN format statements. Lines 9200 to 9268 parse the
format statement. The parsed format is stored in arrays V$ and V as de-
scribed in the text.

Lines 9300 to 9548 are the free format input routine. The data is entered
with commas separating the individual units. This routine then takes the data
and puts it into the desired form.

Lines 9600 to 9997 take care of formatted output. The format used is a
table developed by a routine such as that in lines 9200 to 9268.

100 REM
119 REM
200 DIM V$(30).V(30).Y(3.30)

210 ES="ENTER"

220 G$=" FORMAT"

230 H$=" FREE FORM"”

240 1$=" FORMATTED"

250 J$=" STRINGS IN QUOTES"

260 K$=" & VARIABLES"

300 INPUT "INSTRUCTIONS (Y OR N):":YS$
310 IF Y$§="N" GOTO 370

TEST PROGRAM FOR FORMAT SUBROUTINES

320 PRINT: PRINT "USE CODE FOR FOLLOWING TESTS"
330 PRINT "1 =":G$;" & TABLE"

340 PRINT "2 =":GS$:"," HS . KS

35100 PRINT "3 =";G8:",";184" STRING" KS$

360 PRINT "4 = [INPUT":GS;”",”" :HS;" OUTPUT" ;GS
370 TINPUT "ENTER CODE:" ;AS$S

375 PRINT

380 IF A$="?" GOTO 320

384 IF A$S="END” OR A$="E" THEN STOP
386 A=VAL(AS)

3J90 ON A GOTO 400,500,700,800
400 PRINT E$:GS$

410 INPUT F$

420 GOSUB 9060

425 PRINT: PRINT

430 FOR K=1 TO YY-I

440 PRINT Y(1.K):Y(2.K):Y(3.K)
450 NEXT K

460 PRINT

470 GOTO 370

S00 PRINT ES:GS
510 INPUT FS$

52100 PRINT ES:HS :J$
530 INPUT ZS$

540 GOSUB 9060
550 GOSUB 9400
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Listing 1 continued on page 178

William D Roch
24000 Bessemer St
Woodland Hills CA 91367

If your BASIC interpreter has a PRINT
USING capability, you should have no trou-
ble printing reports or other similar output.
If not, then you are at an apparent impasse
with the standard BASIC output that left-
justifies everything at fixed positions on a
line, an approach that has many limitations.

The routines in listing 1, lines 9000 to
9997, solve this problem and produce a for-
matted output. Also included are routines
for reading an unformatted string and placing
the fields in numerical or string arrays, and a
routine for establishingarrays for a formatted
input record. In addition, lines 100 to 927
are a test program that can be used to get
the feel of how these routines work.

Why Format Records?

There are several advantages to working
with formatted string records:

® The position of each field in a record
is always constant.

® Only one variable name is needed to
input, read or print. Counting fields
when there is more than one record
type involved is no problem — you need
only check a record type code and
break up the record with the proper
format statement.

® Records may be created and changed
with one string type editor rather than
an individual program or modification
for each set of records.

® Most business type applications use
formatted records.

Format Definition Routine

Our primary concern is describing the
appearance of the record format to the rou-

Text continued on page 185



C Compiler for CP/M’

New, and available now! An easily affordable compiler
incorporating most of the features of the full C language.

BD SOFTWARE

System requirements: CP/M and at least 24K of RAM
Variable Types: char, int, unsigned

Composite Types: arrays, structures, unions

Pointers: to variables, structures, unions and functions

Features: is a structured language, all functions (Programs)
recursive; more powerful expression operators than any

source; close enough to UNIX**C to make conversions
feasible.

Speed: On 2 MHz 8080, the statement
for(i=1;i<30000;i++) x=5;
takes about 4 seconds to execute.

Package contains: compiler, linker, library manager; standard
function library; sample source files include games, a
terminal emulator with disk I/O plus the source for
many standard library functions; BDS C User’s Guide;
Book—The C Programming Language by Dennis Ritchie
and Brian Kernighan of Bell Labs. Price: $110

Recipient of the Computer Lib Seal of Approval

*CP/Mis a trademark of Digital Research Corp.
**UNIX is a trademark of Bell Laboratories

Lifeboat Associates

2248 Broadway, New York, N.Y. 10024 (212) 580-0082 * Telex 668585

other von Neumann type language; allows free-formatted

Circle 126 on inquiry card.

Retro-Graphics™

Terminal. The Retro-

ics PC card mounts easily in the Lear

Slegler ADM-3A to provide you with an afford-

able graphics computer terminal.

Features:

e 7-80 Based

e 512 by 250

Dot Matrix

e Point Plotting

e Automatic Vector
Generation

e Simple Plug-in e Optional TEKTRONIX
Interconnect Software Compatibility

You will be impressed with the -packaging, per-

formance and price of the Retro-Graphics card.

Wirite or phone today for complete specifications.

DlGlTAL ENGINEERING, INC.
1775 Tribute Road
Sacramento, CA 95815
(916) 920-5600

PRB-1 DIGITAL LOGIC PROBE

Compatible with DTL, TTL, CMOS,
MOS and Mlcroprocessors using a 4
to 15V power supply. Thresholds au-
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Circle 127 on inquiry card.

tomatically programmed. Automatic
resetting memory. No adjustment re-
quired. Visual indication of logic lev-
els, using LED's to show high, low,
bad level or open circuit logit and
pulses. Highly sophisticated, shirt
pocket portable (protective tip cap
and removable coil cord).

$36%

% App $2.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

DC to > 50 MHZ

10 Nsec. pulse response

120 K © impedance
Automatic pulse stretch-

ing to 50 Msec.

Automatic resetting memory
Open circuit detection
Automatic threshold resetting
Compatible with all logic
families 4-15 VDC

Range extended to 15-25 VDC
with optional PA-1 adapter
Supply O.V.P. to =+ 70 VDC
No switches/no calibration

]

OK MACHINE & TOOL CORPORATION
3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091
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Bringing Music
Home

LET MICRO MUSIC TURN YOUR
APPLE |l INTOA

FAMILY MUSIC CENTER!

. Sing along

. Compose

. Play

. Learn from Specialists

VISIT THE APPLE DEALER NEAREST YOU
AND ASK FOR A DEMONSTRATION OF
MMI’S MUSIC COMPOSER ™

The MUSIC COMPOSER is an APPLE 11®
compatibile, low-cost music system designed by
the folks at MMI. Our music software was
designed by leading experts in music education.
A simple step-by-step instruction manual leads
you through entering, displaying, editing, and
playing music with up to four voices—soprano,
alto, tenor, and bass. You can change the sound
of each voice to reed, brass, string, or organ
sounds and you can even color your own music
sounds!

HAVE FUN! THE MUSIC COMPOSER comes
complete with an instruction manual, software
disk or cassette—in either Integer or Applesoft
ROM BASIC, and the MICRO MUSIC DAC music
card. Just plug the MICRO MUSIC DAC into the
APPLE extension slot and connect the audio
cable to a speaker.

Suggested retail price $220.

Ask your local dealer for information on MMI
music software products, or contact:

L ==

Micro Music Inc (309) 452-6991
309 Beaufort, University Plaza, Normal, IL 61761
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560
570
580
590
600
610
620
630
640
650
700
710
720
730
740
750
760
800
810
8§20
830
840
850
860
870
875
880
890
900
9:2:7
8998
8999
9000
9003
9006
9009
9010
9012
9015
9018
|

PRINT: PRINT "STRINGS"”
FOR K=1 TO VI
PRINT VS$ (K)
NEXT

PRINT: PRINT
FOR K=1 TO V2
PRINT V(K)
NEXT

PRINT

GOTO 370
PRINT E$:GS$
INPUT FS$
GOSUB 9060
PRINT: PRINT
INPUT Z28%
GOSUB 9260
GOTO 560
PRINT ES$:GS$
INPUT F$
GOSUB 9060
PRINT ES :H$:J$
INPUT Z§%
PRINT ES$:"
INPUT F§
GOSUB 9060
GOSUB 9400
GOSUB 9650
PRINT: PRINT US:
GOTO 370

REM
REM
REM
REM
REM
REM THIS ROUTINE BREAKS UP A 'FORTRAN'
REM STATEMENT INTO A TABLE FOR USE WITH

“"NUMBERS "

ES:1S:J$

OUTPUT"” :G$

PRINT

FORMAT DEFINITION SUBROUTINE [SUB 1/0 1A.0]

TYPE FORMAT
[SUB IB.I1C.ID]

REM EXAMPLE:

REM F$="(A3.4X.2F7.2.X.,316)"

REM Al - 3 CHAR STRING (3A - BAD ENTRY)

REM 4X 4 BLANKS (4X6 - 6 IGNORED)

REM 2ET 22 - 2 REAL NOS OF 7 CHARS W/ 2 DECIMAL PLACES
REM X - 1 BLANK

REM 316 3 INTEGERS 6 CHAR LONG

REM

REM INPUT :

REM F$ - FORMAT

REM OUTPUT : DIM AS REQUIRED

REM Vi - STRING FIELD COUNT

REM V2 - NUMBER FIELD COUNT

REM Y(I.K) - TYPE I=STRING, 2=INTEGER. 3=REAL. 4=BLANK
REM Y(2.K) - FIELD START POSITION IN INPUT OR OUTPUT RECORD
REM Y(3.K) - LENGTH OF FIELD

REM Y9 - NO OF FIELDS INCLUDING BLANKS + 1

REM VARIABLE NAMES USED:
REM FS$ . US WS . XS, VI V2,V3, V4, VS5, V6, VT . V8. V. Y(I.K).Y9
REM

Vi=1

V2=l

Vs=1

Y9=1

Y(2.1)=1

Wg=""

US="ALEX )"

FOR V7=2 TO LEN(FS$)
X$=MIDS (FS$.V7.,1)

FOR V8=l TO 8

IF X$=MIDS(US$ .V8.,1) GOTO 9112
NEXT V8§

IF X$§>="0" AND X$<="9" GOTO 9142
PRINT "FORMAT ERROR (" :X$:")"
STOP

IF V8<5 GOTO 9121

VE=VE-4

Listing 1 continued on page 180
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Circle 130 on inquiry card.

OSBORNE
BUSINESS SOFTWARE
in CBASIC2 or CROMEMCO 16K BASIC
* features * * hardware required *
* Four Complete Packages--- ¢ One or more 8" or 5" Floppy
* General Ledger Drives
* Accounts Receivable * CRT with cursor addressing
* Accounts Payable * 132-Column Printer

* Payroll with Cost Accounting

* Strong support from Osborne Manuals
* CBASIC2 runs under CP/M or under CDOS

version 1.07 on Cromemco computers

$ 95 Z::‘kage

TO ORDER
Add $5 tor shipping
Calif add 6:1/2 Sales Tax
CREDIT CARDS ACCEPTED

* 16K BASIC runs on Cromemco computers

* Cursor addressing routines for Hazeltine,
Lear Siegler and Cromemco (Beehive)
Terminals

* Source Codes and Installation Instructions
provided along with disks

* Automatic Command Start-up

* Easy to apply to all of your business and
systems needs

o DEALER INQUIRIES INVITED o

MICAH'S PRODUCTS OF DISTINCTION

+ OSBORNE BUSINESS «DTP/1 (Disk Utilities « EXPAND (Run Cromem-
SOFTWARE (in CBASIC2 for CP/M and CDOS) co Software on CP/M)
& 16K) « DUP/2 (Disk Utilities for « BLACKJACK (Tutonal

* CBIOS (CP/M fo Cromemco) Casino Action)
Cromemco Camputers) «DUP/3 (DUP/2 Expanded) « DRIVE (Customized

« MICROPLOT (Versatile
Printer Graphics)

« SPOOL (Cromemco
Format Utility)

Printer Drivers)
» DBMS Conversion to NAD

o Call or Write for Free Catalogue and More Information e
* We will Customize any of our programs at our Standard Consulting Rates *

Ah! MICAM . . . .Satisfyin’ Software

That turns your system on!
MICro Applications and Hardware
o CONSULTANTS and SOFTWARE DEVELOPERS o

L MICAH Box 22212 San Francisco, California 94122 USA phone: 415/664-0778 —/

WE CARRY —

* CROMEMCO
* NORTH STAR
* VECTOR GRAPHICS
®* THINKER TOYS
* NEC
e CENTRONICS
® INTERTUBE — $750.00
* SERENDIPITY
* SOROC — $775.00
e TEXAS INSTRUMENTS

Professional A/R, A/P, Ledger, Payroll, Medical Billing soft-
ware with customization available. Send for our catalog —
Send for quote.

Call for quote.

SARA-TECH
COMPUTERS =
' P.O. Box 692
Venice, FL ;
33595
(813) 485-3559

VISA

- N
M‘ For Fastest Service

CALL TOLL FREE 800-258-5477
FOR BANK CARD ORDERS

Good programming deserves good documentation. BITS Inc.
has developed a programming form to help assembly language
programmers write and preserve their programs in a loose-leaf
notebook format. BITS PROGRAMMER PADS™ are now available
for the 8080A, Z-80, 1802, 6800, and 6502 microprocessors.
On one side of the form the processor’s register architecture is
laid out along with continuous memory locations. This allows the
details of your program’s register use, stack manipulations, in-
dexed addressing, and table and data storage to be permanently
recorded. The other side is for your program or subroutine listing.
Its source listing is entered in the instructions, labels and com-
ments columns. Assembling is done next by filling in the object

BlTs inc Books to erase the impossible

BITS PROGRAMMER PADS™

BILSAZ™*"| andler  , 1ev 7

o F

e ¢ PR
¢ fre B
Wy 1 TR Mk

10 €, BB eer e

25 Route 101 West, PO Box 428, Peterborough, NH 03458

code column which is wide enough for two or three byte instruc-
tions. Memory locations are assigned in the address column. If
revision or relocation of the program is necessary, the address col-
umn can be renewed using typewriter correction tape (a white
paper tape about 1/3"" wide) and memory addresses reassigned.

BITS PROGRAMMER PADS will protect the effort you have put
into your programs and take some of the pain out of hand
assembly. Each 50-page pad is printed on durable stock paper,
and prepunched for a standard three-ring notebook. They are
available for $2.50 each plus postage and handling (75¢ for one
pad, $1.25 for two or more domestic; $1.00 per pad to a max-
imum charge of $4.00 foreign.)

1B020
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9118 GOTO 9139

|
9121 V9=Vg
9130 Vo=Vo+1
9133 1F V6=2 THEN VS=VAL(WS)
9136 GOTO 9181
9139 IF V&<>4 GOTO 9135
9142 WE=WS+X$
9145 Ve=1
9148 GOTO 9184
9151 V4=VAL(WS$)
9153 IF V5=0 THEN Vi=l|
9154 IF V9=4 THEN V4=V5
9157 IF V9=4 THEN Vsi=|
9160 FOR V3=l TO V5§
9161 Y(1.Y9)=V9
9163 Y(3.YY)=V4
9166 Y(2.Y9+1)=INT(Y(2.Y9)+V4)
9169 Y9=Y9+1I
9170 IF V9=2 OR V9=3 THEN V2=V2+I|
9171 IF V$=1 THEN VI=VI+]
9172 NEXT V3
9 178 M=
9178 Ve=1
9181 Wg=""
9184 NEXT V7
9185 RETURN
9190 REM
9192 REM
9200 REM BREAKS UP A FORMATTED STRING SUBROUTINE [SUB 1/0 1B.0]
9203 REM
9206 REM THIS SUBROUTINE BREAKS UP A FORMATTED STRING RECORD FROM:
9209 REM I . READ FROM INPUT STATEMENT
9212 REM 2. READ FROM DATA STATEMENT
9215 REM 3. FORMATTED INPUT - STRING MUST BE IN QUOTES (")
9218 REM 4. INPUT STATEMENT USING BASIC PATCHED FOR USE
9219 REM WITH RO-CHE MULTI-CASSETTE CONTROLLER
9221 REM INTO STRING AND NUMBER ARRAYS BASED ON A TABLE BUILT
9224 REM INTP THE PROGRAM OR FROM PARAMETERS CREATED BY [I1/O 1A.0]
9227 REM
9230 REM INPUT:
9233 REM VA - INPUT STRING
9236 REM Y(K.Il)- PARAMETER TABLE
9239 REM Y9 - NO OF FIELDS INCLUDING BLANK FIELDS

9242 REM OUTPUT:

Computer terminals, business systems, | 9245 REM  Vs(l) - STRING FIELD ARRAY
lgbicomponents . ... they allneed desks || 224¢ REM Vi1 ) ) NUMBER FIELD ARRAY
and enclosures, That's what we're all || 227 | REM VAR IABLESNAMES USED: ,
about. Computer Furniture and Acces- i PG BV L LY VL VRN U R, YR
sories offers a standard line of furniture 2322 z;fg
suitable for a wide variety of applica- | 5.0 ror vie: To v9.
tions. Handsome, rugged, economical | ¢,,, on y(1.v7) GOTO 9275.9284.9284.9290
furniture in all shapes, sizes and colors. | 4,55 v oy 4+, ' ' '
(?:;écngqt?gsrllsthghfn%ev?/et:gr:ic:tggg :n 9278 VS(VI)=MIDS(ZS.Y(2.V7),INT(Y(3,V7)))

) : ple 9281 GOTO 9290
to deal with. What more could you 9284 V2=V24|

ask for? 9287 V(V2)=VAL(MIDS(ZS.Y(2.V7).INT(Y(3.V7))))

9290 NEXT V7

9293 Zg=""
9296 RETURN
9297 REM
Computer Furniture and
Accessories, Inc.
1441 West 132nd Street

298 REM
300 REM FREE FORM INPUT SUBROUTINE |[SUB 1/0 1C.0]
Gardena, CA 90249
(213) 327-7710

9
9
9303 REM

9306 REM THIS ROUTINE ACCEPTS A FREE FORM INPUT STRING AND PRO-
9309 REM DUCES A STRING AND/OR NUMBER ARRAY BASED ON A TABLE BUILT
9312 REM INTO THE PROGRAM OR CREATED BY [SUB 1/0 1A].

9315 REM BLANKS ARE USED AS DELIMITERS BETWEEN FIELDS.

9316 REM STRING FIELDS CONTAINING BLANKS OR WITH

9318 REM LEADING OR TRAILING BLANKS MUST BE

9321 REM ENCLOSED WITH A DELIMITER. NUMERIC FIELDS ARE

9324 REM EDITED FOR NON-NUMERIC CHARACTERS. I'F THE INPUT

9327 REM STRING HAS TOO MANY FIELDS THE EXTRA FIELDS WILL

Listing 1 continued on page 182
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(501) 843-6037

“““““““““‘J

\ 1\

¥

NO FRILLS! NO GIMMICKS! JUST GREAT

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y.
BankAmericard, Master Charge add 3%. COD orders require 25% deposit.

: APPLE COMPUTER™ IFR SIMULATOR ’ D l s C o U N T s
y NOW YOUR APPLE CAN FLY! ¢
= f MAIL ORDER ONLY
3 The latest version of ﬁircroft .ﬂight simulotor= HAZELTINE DIGITAL SYSTEMS
g includes duel navigation radios and ollows’ 1400 ... ... Computer ... $4345.00
# the pilot to actually fly instrument landings g Lol R o g L S
’USiﬂg ILS and Glide SIOpG. ‘ 1@%%(“) ---- L TELEVIDEO . .
o _ = | CENTRONICS %12% """" By
’Hfter the approach, a plot is presented’ 775822 ------------ 1325-"” """" Prices

) ; S b 0.00
g showing the flight path. il 703 tractor . .. ... 2195.00 DE& a i
‘ ’ ;\Aaiocro PANTEE s o 332.00 CROM EM'(';VO """"" :
‘This one program gives your Apple™ more # P (7000 | System Il $1000 of .. 4990.00
’flight simulator power than most $10,000: Horizon | assembled. . 1629.00 TEa)%\grilnr;‘eSrTRUMENT?sgs 00

. B e 1339.00 = . :
g machines on the market today, AND FOR ONLY ¢ Harizgnill agsemmgm 1999.00 | ATARIs00 795.00
= $19.95. = TELETYPEkn """ 1599300 | 5 Regent 25 CALL
’ A ‘ Mod 43 ...... ... .. 995.00 | Optima Cabinets (New) ... .99.95
’ Available from ’ IN;EHTEC g gcotcﬂ 8iskette ....Box/29.95

uperbrai 2195. " Scotch Disk ....Box/34.9

¢ Programmers Software €xchange ¢ il B b il ol o
= Box 199 ’ Most items in stock for immediate delivery. Factory-fresh, sealed cartons.
. Cabot Arkansas 72023. g DATA DISCOUNT CENTER
’ ’ Box 100 135-53 Northemn Blvd., Flushing, New York 11354, 212/465-6609

Circle 134 on inquiry card.

SAVE THE WHALE

Scientists believe that loud, deep-tone, low-frequency
sounds made by Fin Whales (frequencies around 20
hertz, or cycles per second) actually travel
underwater for distances of at least 500
miles, and under optimum conditions
might carry for a radius of over
4,000 miles, potentially reach-
ing an area greater than the
entire Atlantic Ocean.

creatures ever to have lived
earth, grow up to 24 meters in

for which substitutes are readily available.

to: CCS, P. O. Box 145, Wethersfield CT 06109.

The Fin Whale is the world’s greatest long-distance communicator.

Fin Whales, the second largest

ceeded only by the 30-meter Blue Whale), and
inhabit all the oceans of the world. Tens of thousands of

Fin Whales have been “‘harvested’’ in recent years, by agreement
of the International Whaling Commission, for the sale of products

The CONNECTICUT CETACEAN SOCIETY is a small, totally volunteer, non-profit edu-
cation and conservation organization dedicated to seeking the abolition of all whale killing. Any
concerned citizen can help our efforts by sending name and address and a $15 or more contribution

Drawing by
Don Sineti

on planet
length (ex-

Circle 135 on inquiry card.
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N CRT
SENSATION!

You have been reading about our astounding
high performance microcomputer products.
Our X-9000 Pascal MICROENGINE™* CPU that
executes Pascal 13x faster thanan LSI-11
and 3x faster than a PDP11-34. Our X-920
CRT matches the features of the SOROC 1Q140.
Our X-8000 16-bit CPU addresses 8M bytes
of memory directly and is coming soon!

*Trademark Western Digital Corporation

DISPLAY/EDIT TERMINAL
Model X-920

$920

5820 (Without 18 function keys)

STANDARD FEATURES (partial list)
Microprocessor controlled

Serial RS232C and 20 ma current loop

10 baud rates—75 to 19,200

24 lines x 80 characters

96 ASCII displayable characters

Upper and lower case

12 x 10 character resolution

Dual intensity display

Clear full intensity data only

Programmable reverse video

Programmable underline

105 keys with alpha lock

14 key numeric pad with decimal

16 special function keys

8 edit function keys

2 block transmission keys

Self test mode

Protect mode

Block mode

80 storable tabbing

Insert/delete character and line

Scrolling

Addressable cursor

A host of other features, including cursor controls
and remote commands such as clear to nulls,
spaces, end of line, end of screen; set hi,lo,zero
intensity; set blink; etc.

Optional screen print & 2nd page memory

For our system or for yours, in commercial,
technical, educational or personal applications,
the Computex X-820 is unmatched in its class.

All features of the Hazeltine 1400 and ADM-3A
Plus: 128 ASClI characters. ..

7 x 10 matrix... Reverse
video...Printkey...
Shiftlock. .. Transparent
mode...Backspace...
Tabbing...Integrated
numeric pad.

$799

List price s9 5 6
PERKIN-ELMER (Model 550)

Off the shelf delivery now on the Model X-920
and P-E Model 550. Add 40 Ib. shipping.
Customer satisfaction is guaranteed.
Full refund with the return of any product
within 10 days. X-9000 CPU $2995. Pascal
MICROENGINE™ owners manual $19.95; X-920
operators manual $10, postpaid. Cash prices.
10% down guarantees priority. IL residents add
5% sales tax. Master Charge and Visa
accepted.

Computex stands for competence. We service
what we sell. Written hardware warranty.
Nationwide service contracts. Custom software.
We provide expert technical support.

(312) 684-3183

COMPUTE)&

Microcomputer Systems
“The Computer Experts”
5710 Drexel Avenue
Chicago, IL 60637
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Listing 1 continued:

9330
9:3.33
9336
9.3:3:9
9342
9345
9348
931501

O O O O O € & O T T T

9536
9539
9542
9545
9548
9600

REM BE ITGNORED.

REM |F THE INPUT STRING HAS TOO FEW FIELDS THE EXTRA
REM FIELDS WILL BE ‘BLANKED' OR 'ZEROED'. FOR
REM BLANK FIELDS - ENTER ‘0’ FOR NUMERIC AND ONE BLANK
REM ENCLOSED BY DELIMITERS FOR STRINGS.
REM

REM INPUT:

REM VA - INPUT STRING

REM Y(I.K) - PARAMETER TABLE

REM YY - NO OF FIELDS INCLUDING BLANKS + |
REM D$ - DELIMITER

REM OUTPUT:

REM Vs (1) STRING FIELDS ARRAY
REM Vi) - NUMERIC FIELDS ARRAY
REM ERR - 1-0K. 2-ERROR

REM VARIABLE NAMES USED:

REM DS .VS(1) . WS . XS$.V(I),VI,V2,V3,V4 V5, V6.VT7.Y9
FOR V3i=1 TO VI

Vs (V3)=""

NEXT V3

FOR V3i=I| TO V2

V(V3i)=0

NEXT V3

REM ANY DELIMITER MAY BE USED
D$S="4"

Vi=0

vV2=0

V4=1

V5=0

Vée=1

wg=""

ERR=1

FOR V7=1 TO LEN(ZS$)

IF Y(1.V6)<>4 GOTO 9448

V6=Vo6+I

GOTO 9439

X$=MIDS(Z$.V7.1)

IF X$<>D$ GOTO 9469

V4=Va+|

IF VI=LEN(ZS$) GOTO 9515

IF V4=2 GOTO 9545

V4=

GOTO 9545

IF X$=" " GOTO 9503

V=1

IF Y(1.V6)=1 GOTO 9493

IF X$>="0" AND X$<="9" GOTO 9493

IF X$="-" GOTO 9493

IF X$="_." AND Y(1.V6)=3 GOTO 9493
PRINT "FIELD (”":V6:.:”) NOT NUMERIC"
ERR=2: RETURN

V5=V5+1

IF VS>INT(Y(3.V6)) GOTO 9545
WS=WS$+X$

I'F VI=LEN(ZS$) GOTO 9512

GOTO 9545

IF V4=2 GOTO 9493

IF V3=2 GOTO 9512

Vi=2

IF Y(1.V6)<>1 GOTO 9524

Vi=VIi+1

VS (VI )=W$§

GOTO 9530

V2=V2+]|

V(V2)=VAL(WS)

V6=Veé6+1

IF VI=LEN(Z$) GOTO 9548

V5=0

wg=""

IF V6=Y9 GOTO 9548

NEXT V7

RETURN

REM FORMATTED OUTPUT SUBROUTINE [SUB 1/0 1D.0]

Listing 1 continued on page 184
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CP/M° SOFTWARE TOOLS

Circle 138 on inquiry card.

APPLE « CENTRONICS e TEXAS INSTRUMENTS
HORIZON ¢ VECTOR GRAPHIC « CROMENCO

NEW ED-80 TEXT EDITOR

ED-80 offers a refreshing new approach for the creation and editing of program and data
files conversationally —and it saves you money. Its powerful editing capabilities will satisfy
the most demanding professional —yet it can still be used by the inexperienced beginner.
Look at These Outstanding Features:
B FULL SCREEN window displays with forward and backward scrolling for edit-
ing your data a page-at-a-time, rather than line-by-line.

@ Provides you with all the features found on the large mainframe and minicom-
puter editors, such as IBM, UNIVAC, CDC, and DEC.

® OS| e SWTP  }/
PET « DIABLO

'BM * NEC o

B Commands include forward or backward LOCATE, CHANGE, and FIND; and
INSERT, DELETE, REPLACE, APPEND, SAVE, PRINT, WINDOW, MACRO,
TABSET, SCALE, DUMP, and others.
B Compatible with existing CP/I edit and text formatted files, with CBASIC, and
with Microsoft's MBASIC, FORTRAN, COBOL, and ASSEMBLER.
B CHANGE commands allow you to make conditional changes and to use vari-
able length strings.
B Designed for CP/M and derivative operating systems, including LIFEBOAT,
CDOS, IMDOS, DOS-A, ADOS, etc. \N ’ |
B GET and PUT commands for concatenating, moving, duplicating, and merging E VE GOT YOU COVERED'
your edit files on the same or different diskettes. Cover Craft Dust Covers protecf your hard-
B Provides you with fast memory-to-memory COPY commands, and an inter- . b 1
mediate buffer fer copying lines over-and-over. ware and yolur investment. Save mainte
B Saves your last LOCATE, CHANGE, FIND, and APPEND command for easy nance, downtime and look great. Our Dust
re-execution. Covers come in hundreds of sizes each cus-
B Simple line-oriented commands for character string editing. tom designed to fit a particular model of termi-
B Safeguards to prevent catastrophic user errors that result in the loss of your nal, CPU, Line Printer, FIOPDY Disk. They’re a
] Ts;.tl'r‘l";command for your character-oriented editing RIGVET WC].V fo help eliminate dust and dirt
B Designed for today's CRT's, video monitors, and teletypewriter terminals. sdg\?eu?%Lélgh?l%é?%géistyfgergdregggIIrl;?é]g?ed_
B Thoroughly field tested and documented with a comprehensive User's Manual Y u

nance and downtime. What's more, your

and self-instructional tutorial. ' - g
satisfaction is 100% guaranteed.

And remember — in today's interactive programming environment — your most impor-
tant software tool is your text editor. ED-80 is already working in industry, government,
universities, and in personal computing to significantly cut program development time
and to reduce high labor costs. Why not let ED-80 begin solving your text editing prob-
lems today? ED-80 is protected by copyright and furnished under a paid-up license for
use on a single computer system. Single Density Diskette and Manual: $99.00, or the
Manual alone: $20.00 (credited with purchase of the Diskette). Specify Disk make/model,
5" or 8", hard or soft sectored. ORDER NOW and we'll pay the postage!

SOFTWARE DEVELOPMENT & TRAINING, INC.
Post Office Box 4511 Huntsville, Alabama 35802

Dealer Inquiries Welcomed
& ® CP/M is a trademark of Digital Research

Cover Craft DustTCOV(T-:ars| are available from
your local computer retailer

or contact Cover Craft. 5695 & 3995
Can you afford to wait any longer?

| "COVER CRAFT

P.O. Box 555, Amherst, NH 03031
Telephone (603)889-6811

KIM/SYM/AIM-65—32K EXPANDABLE RAM
DYNAMIC RAMWITHONBOARD TRANSPARANT
REFRESH THAT IS COMPATIBLE WITH KIM/
SYM/AIM-65 AND OTHER 6502 BASED
MICROCOMPUTERS.

* PLUG COMPATIBLE WITH KIM/SYM/AIM-65.
MAY BE CONNECTEDTOPET USINGADAPTOR
CABLE. SS44-E BUS EDGE CONNECTOR.
USES +5V ONLY (SUPPLIED FROM HOST
COMPUTER BUS). 4 WATTS MAXIMUM.
BOARD ADDRESSABLE IN 4K BYTE BLOCKS
WHICH CAN BE INDEPENDENTLY PLACED ON
4K BYTE BOUNDARIES ANYWHERE IN A 64K
BYTE ADDRESS SPACE.

BUS BUFFERED WITH 1 LS TTL LOAD.

200NSEC 4116 RAMS.

64K BYTE EXPANDABLE RAM
DYNAMIC RAM WITH ON BOARD TRANSPARENT

REFRESH GUARANTEED TO OPERATE IN VISTA V-200 MINI-FLOPPY SYSTEM
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS, * $100 DOUBLE DENSITY CONTROLLER
SOL, AND OTHER 8080 OR Z-80 BASED S100 * 204 KBYTE CAPACITY FLOPPY DISK

SYSTEMS + 4MHZ Z-80WITHNO WAIT STATES. DRIVE WITH CASE & POWER SUPPLY
SELECTABLE AND DESELECTABLE IN 4K * MODIFIED CPM OPERATING SYSTEM
INCREMENTS ON 4K ADDRESS BOUNDARIES. WITH EXTENDED BASIC

*

LOW POWER—8 WATTS MAXIMUM
200NSEC 4116 RAMS.

FULL DOCUMENTATION

ASSEMBLED AND TESTED BOARDS ARE
GUARANTEED FOR ONE YEAR AND
PURCHASE PRICE IS FULLY REFUNDABLE IF
BOSEB IS RETURNED UNDAMAGED WITHIN
14

* % % %

ASSEMBLED /
TESTED
64KRAM .................$8585.00
48K RAM .. $529.00
32K RAM .. ... $459.00
.. $389.00
$319.00

$100 MAINFRAME
AND CARD CAGE

* W/ SOLID FRONT PANEL $239.00
+ W/ CUTQUTS FOR 2 MINI-FLOPPIES $239.00
= 30 AMP POWER SUPPLY $119.00

$695.00
EXTRA DRIVE, CASE & POWER SUPPLY
$395.00

16K X 1 DYNAMIC RAM
THE MK4116-3 IS A 16,384 BIT HIGH SPEED
NMOS, DYNAMIC RAM. THEY ARE EQUIVALENT
TO THE MOSTEK, TEXAS INSTRUMENTS. OR
MOTOROLA 4116-3.
* 200 NSEC ACCESS TIME, 375 NSEC CYCLE

TIME.

* 16 PIN TTL COMPATIBLE.

* BURNED IN AND FULLY TESTED

* PARTS REPLACEMENT GUARANTEED FOR
ONEY

EA
$8. 50 EACH IN QUANTITIES OF 8

BETA COMPUTER DEVICES
: P.O. BOX 3465
ORANGE, CALIFORNIA 92665
(714) 633-7280

CALIF RESIDENTS PLEASE ADD 6% SALES TAX.
MASTERCHARGE & VISA ACCEPTED. PLEASE
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK.
PHONE ORDERS WELCOME.

FULL DOCUMENTATION

ASSEMBLED AND TESTED BOARDS ARE
GUARANTEED FOR ONE YEAR, AND
PURCHASE PRICE IS FULLY REFUNDABLE IF
?%253'5 RETURNED UNDAMAGED WITHIN

ASSEMBLED /

TESTED
WITH 32K RAM $419.00
WITH 16K RAM . .. $348.00
WITHOUT RAM CHIPS ..§279.00

HARD TO GET PARTS ONLY (NO RAMS) .. $109.00
BARE BOARD AND MANUAL ..

BYTE February 1980
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Listing 1 continued:
9603

9606
9609
9612
9614
9616
9618
9621
9622
9624
9627
9630
9633
9636
9639
9642
9645
9648
9649
9650
9652
9654
9656
9658
9660
9663
9666
9668
9669
9671
9672
967 5
9678
9681
9684

THIS ROUTINE ACCEPTS ARRAYS OF STRING AND NUMBER
FIELDS AND PRODUCES A FORMATTED STRING RECORD

INCLUDING BLANKS +

e Vel s V2. V3 V4

REM

REM

REM

REM BASED ON A TABLE BUILT

REM BY [SUB A/O TABLE BUILD PROGRAM] .
REM NUMBERS ARE RIGHT JUSTIFIED.
REM OF REAL

REM ADDED IF REQUIRED.

REM

REM INPUT:

REM V.8 (¢l ) STRING FIELD ARRAY
REM Y. (1) NUMBER FIELD ARRAY
REM Y(I.K) PARAMETER TABLE
REM Y9 NO OF FI1ELDS

REM OUTPUT:

REM us OUTPUT STRING RECORD
REM VARIABLE NAMES USED

REM U'S o Va8 000 - WS o Y8 VOT)

REM

us=""

Vi=0

vV2=0

FOR V9=1 TO Y9-1

wg=""

VES=Yo( ) V9

Vi3=INT (Y (3 .V9Y))

ON VS GOTO 9668.9689,9689,9669
Vi=VIi+1

FOR V8=1 TO V3

IF V5<>1 GOTO 9675
Y$=MIDS (VS (V1) V8. .1)

IF Y$="" OR V5=4 THEN Y§=" "

IF V5=2 OR V5=3 THEN Y§="*"
WE=WS§+Y§

NEXT V8

INTO THE PROGRAM OR CREATED

DECIMAL POSITION
NUMBERS ARE HELD AND TRAILING ZEROS ARE

VS VO VT V8 VI Y (1, K),Y9

soroc 19 120  $740.00

e RS 232C, upper/lower case, full
ASCII

e Numeric keypad, protected fields

e Cursor keys plus addressable cur-
sor

e Auxiliary extension port

S

LA34 DECwriter IV

$999.00

e Upper/lower case, 9x7 dot matrix
e 10, 12, 13.2, 16.5 characters/inch
e 2 3,4, 6, 8 or 12 lines/inch

e 22"W x 7"H x 15%"D, 25 Ibs.

e 110 or 300 baud, RS 232C serial

ASClI

e Friction feed, paper width to 15"

oRoc 10 140 $1,130.00

RS 232C and 20mA current loop
Extensive editing features

25th line terminal status display

16 function keys (32 with shift)

DATA TERMINAL EQUIPMENT — FROM MICROMAIL

New
from DIABLO

DiABLO 1640 $2,920.00

Receive-only $ 2,525.00

High-quality daisywheel printing at
45 cps.

piaeLo 1650 § 3,070.00
Receive-only $2,675.00

Metal daisywheel printing at 40 cps.

T.1. 810 printer $1,599.00

e Includes upper/lower case
¢ 150 characters per second
e RS 232C serial interface
e Adjustable forms tractor

NEC Spinwriter

Call or write for prices

To Order: Send certified check (personal or company checks require
two weeks to clear) including handling* and 6% sales tax if delivered

within Califcrnia.

*Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything
shipped freight collect in factory cartons with manufacturer's warranty.

= HCRURTHLL ..

MICROMAIL « BOX 3297 »
(714) 731-4338

SANTA ANA, CA 92703
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Listing 1 continued:

9643
9687
9689
9690
96913
9694
9696
9697

UsS=US+W§$§

GOTO 9760

V2=V2+1

VI=INT(V(V2))

VI=LEN(STRS$(V7))-1
Y$=STRS(V(V2))

LF LEFTS(YS,1)="=* THEN Vix¥71+|
IF MIDS(Y$S.2.1)="." THEN V7=V7-]|

Copies of these routines are available for $5 on
paper iape or Tarbell format cassettes for 8 K
V3.1, 3.2 and 4.0 BASIC from Elliam Associates,
24000 Bessemer St, Woodland Hills CA 91367.

9698 IF LEFTS(Y$S.1)="-" GOTO 9701
96:99 i F V(V2)z>l.0 GOTO: 9704
9700 V7=0.0

9701 IF LEFTS(YS.1)<>"-" THEN Y$=MIDS(YS$.2)

9703 V4=(Y(3.V9)*10)-(V3*10)
9706 IF VS=3 GOTO 9721

9708 IF V3-LEN(Y$)=0 GOTO 9716
9709 FOR VE&=1 TO V3I-LEN(YS)
9712 WS=W§+" "

9715 NEXT V¥

9716 WS=WS+Y$

9718 GOTO 9757

9721 IF V7-1>=V3-V4 GOTO 9669

9724 1F INT(V(V2))=V(V2) THEN YS$=YS$+".

9727 Ve=0

9728 VI=V4+VT+1
9729 VI=V3-V7

9731 FOR V8=l TO V3

9733 IF INT(V7+.005)>(V8-1) GOTO 9748

9736 V6=Vo+1

9739 VS=MIDS(YS.V6.1)
9742 IF V§="" THEN V§="0"
9743 WS=W§S+V§

9745 GOTO 9754

9748 WS=W§+" "

9754 NEXT V8

9757 US=US+WS$§

9760 NEXT V9

9763 RETURN

9997 END

Text continued from page 176:

tine. This is done with a FORTRAN type
format statement which defines:

A = Alphabetic or String Field.

| = Integer Number.

F = Floating Point or Real Number.
X = Blank.

Table 1 shows how these formats are used.

The format definition routine takes the
format string statement (F$) and converts it
into a 3 column array (V). The first column
defines the type of field: string, alphanu-
meric, integer, real, or blank. The second
column provides the starting position of the
field within the record. The third field pro-
vides the length of the field and number of
decimal positions. This routine creates a
parameter table that is used by the other
routines.

The parameter table could also be built
using values from DATA statements read into
the proper variables thus eliminating the table
build routine. Once the table is created, it can
be used with INPUT, READ and PRINT

Product Class
Product Code
Description
Vendor Code
Quantity On Order
Quantity On Hand
Sold Year To Date
Unit Sales Price

Format Statement

»

TWHD110V Tape Winder
N —

—— N ——

V$(1) V$(2) V§(3)

Record Description

F$=""(A2,A6,A15%13,314,F7.2)"

Data Record

A2
A6
A15
13
14

14

14
F7.2

107 45 37 123 27.00

N—— —— —— —— —

V(1) V(2) V(3) V(4) VI(5)

statements to convert the input or output
string into string and number array variables.
Any number of formats may be used in a
program, but the format definition routine
must be rerun each time a different format is
used.

Fixed Form Input

The normal action of BASIC requires an
entry for each field listed as a variable with
an INPUT statement. Thisisanuisance when
you have an input and output (IO) field
record and the last five entries are blank
most of the time. The fixed form input does
not require that the trailing fields be
entered, since they will be blanked or zero
filled. It is sometimes easier to keep the
keyed input in neat columns (fixed format)
rather than following one field after another
(normal BASIC).

Example:

Normal BASIC

14,16,98
1457,258,7
2,3,7

Fixed Format
14 16 98
1457 258 7

2 3

The main advantage is in inputting for-
matted records from cassette tape or floppy

disk. (See formatted output section, para-

Table 1: Format statement
and corresponding data
record. The descriptions
for formats used here are
FORTRAN  types. The
product class is an alpha-
numeric quantity having
two characters, the prod-
uct code consists of six
alphanumeric  characters
and the description of 15
characters. The particular
vendor code is a 3 digit in-
teger. The quantity on
order, on hand and the
number sold up to this
date are all 4 digit integers.
The unit sales price is a
7 digit floating point num-
ber with two digits after
the decimal place and four
digits before the decimal
place.
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graph after next, for further discussion of
external 10.)

Free Form Input

Now that formatted input has been pre-
sented, let’s look at the advantages and dis-
advantages of free form input. The major
advantage is that data fields need only be
separated by a blank and the routine will
reformat that field to its proper place in the
input record. Strings and numbers may be
intermixed, but strings containing leading
blanks or blanks within the string must be
enclosed with a delimiter. The routine de-
limiter is a pound sign (#), although any
character might be used. Blank fields must
also be enclosed with delimiters, and nu-
meric fields require a zero. Each method has
its advantages and drawbacks depending on
the type of data being handled. An example
is shown in table 2.

Table 2: In this example a free form input is read by a formatting routine and
stored on a record as indicated.

Example:

keyed input
format
record

TW HD110V #TAPE WINDER #107 45 123 27.0
F$=" (A2,A6,A15,13,314,F7.2)"
TWHD100VTAPE WINDER 107 45 123 27.00

Table 3: Examples of how the format will affect the data that is being output.
Note that some of the resulting output formats are indented. This is a result
of leading blanks created to satisfy the format requirements for certain cases.

Formatted Output

The formatted output routine uses the
parameter table values and the variable array
values in the V array and places them in the
output string. Blanks as called out in the
format statement are included. Strings are
left justified (start in the first position of the
field) and numeric values are right justified
(any spaces appear on the left). Numeric
values larger than the field call out cause the
field to be filled with asterisks. Floating
point (real) numbers with fewer than the
required decimal places are zero filled. Num-
bers with more decimal places than the for-
mat allows are rounded as shown in table 3.
Taking table 2 as an example input, the data
could be printed with a different format
such as in table 4.

About the Routines

The line numbers used by these routines
are set high (above location 9000 in memory)
so that BASIC programs can be written
under them. Care must be taken that your
programs do not have line numbers higher
than 9000. All of the variable names used in
each routine are listed in the comments.
These variable names must not be used in
your programs. All the comments are
included before the routines so they may
be deleted to save space.

More About Records

Obviously, it takes only a minimum
amount of extra code to switch fields, add

Data Format Format Statement Output Format Stl‘ing. constants and perform mathematical
ey, o i functions. Using the input data record of
ABCDE : ) . ;
ABCDEFG AB ABCDEF table 1, the transformations in table 5 may
123 14 123 be made.
1%33445 ::46 P ****34 Once these routines are in your library, it
123475 F6 2 13:35 isa simple matter to load them into memory,
12. F6.2 12.00 to key in your program and to add format
11234.1 F6.2 S statements.®
Table 4: Format and ex- Table 5: Some typical transformations that may be performed on the stored
ample output using the and formatted data. The last line is the result of these transformations using
format and the data in the given format.
table 3.
V$(1)=""Retail Value O/H"’ change a string
F$="(A2,X,AB,X,A15,13,315,F8.3)" 5?1(57"3@)(3&(5) iy Stringl
TW HD100V Tape Winder 107 45 37 123 27.00 = calculatesa value
b radt F$=""(A16,2X,A15,F8.2)" format
Retail Value O/H  Tape Winder 199.00 output record
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% TRS-80® CP/M® & CBASIC®
BUSINESS SOFTWARE

n
=3

Find out why ours is the Better Business Buy!

Model ICP/M (rel. 1.5) .............. $150.00
Model ICP/M (rel. 2.0) ............... 250.00
APH (Automated Patient History). .. . .. 175.00
RESIDENTIAL PROPERTY ANALYSIS
S g Ml SRl i SBNEE ot 300.00

% All MOD Il CP/M’s are not created equal . . .

The Genuine Article:

Osborne & Assoc. CBASIC source programs—
O&A Payroll w/Cost Accounting. . ... $250.00
O&A Accts. Rec./Accts. Payable ... 250.00
O&A General Ledger w/Cash Journal. 250.00
O&A CBASIC books for above (each). ... 15.00

Send 30¢ SASE for CP/M Users Group software
list & free “CP/M Primer”.

* TRS-80 is a registered trademark of Radio Shack, a Tandy company
* CP/Mis a registered trademark of Digital Research
* CBASIC is a registered trademark of Software Systems

L L L L L L L L L L L L L L L L L L L L LR L L]

(714) 848-1922
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. and More!
on computers, peripherals, software and other Radio Shack® products.

Offered Exclusively By

Pan American ) ‘Radie fhaek
Electronl[:S, Inc, Authorized Sales Center

1117 CONWAY  MISSION,TEXAS 78572

Toll Free 800/531-7466
Texas & Main No. 512/581-2765

NO TAXES collected on out-of-state shipments.

= ()
> 8041 NEWMAN AVENUE

N
SUITE 208 * HUNTINGTON BEACH. CALIFORNIA 92547
...... LI L ELLLL] @

FREE delivery available on minimum orders.
WARRANTIES honored by Radio Shack®.

&

CONSIDER THIS:

Portable Terminals at Typewriter Prices!

Now, while supplies last, you can
lease or purchase a high-perform-
ance portable data terminal from
Computer Devices, Inc., for about the
same price you'd expect to pay for a
professional electric typewriter!

Consider the Hardware:

We have limited quantities of reman-
ufactured Teleterms®—both the CDI
Model 1030 and the wide-carriage CDI
Model 1132—available for immediate
delivery. Each model is equipped with
a standard typewriter keyboard,
quiet thermal printer and an
integral acoustic coupler.

User selectable parity and full
duplex transmission allow
compatibility with any remote
computer system.

Consider the Prices*:

The CDI Model 1030 Teleterm
rents for only $65/month (main-
tenance included) on a month-to-
month basis—no term commitment—
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or may be purchased outright for only
$785! The CDIModel 1132wide carriage
Teleterm rents month-to-month for
$100, or may be purchased for only
$1485! And both portable terminals are
backed by a full 90-day warranty (on
purchase) and CDI's 56 nationwide
service centers. ¢

*Prices subject to change without notice.

Consider the Features:

® 80 or 132 characters per line
® Quiet thermal printing up to 30 cps

® True portability—-less than 25 lbs. with
carrying case

Compatible with all time-sharing sys-
tems

Integral modem and acoustic coupler

RS-232 connector plus additional CDI
accessory connector

Full upper/lower ASCIl keyboard
Low, low price

Visa and Master Charge accepted
for purchase, butsuppliesare limited.
So act now! Call toll-free,
800-225-1230 (in Massachusetts call
617-273-1550), or write
for complete details.
Computer Devices, Inc.,
25 North Avenue,
Burlington, MA 01803.

COMVIPUTER
DEVICES nc.

We travel in the best companies
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Let's Talk LISP

by Laurent Siklossy
Prentice-Hall,
Englewood Cliffs N] 1976
237 pages hardcover
$14.20

Let's Talk LISP is a fun
and useful book to read, at
least for those of us who
learn best when the material
is presented in an interesting
way. This is especially
helpful for LISP, because for
someone who is familiar
with traditional program-
ming languages, LISP seems
very peculiar at first. After
reading Let’s Talk LISP and
writing a few programs, I
wondered how I had man-
aged to avoid LISP for so
long.

The structure of the book
is extremely straightforward.

Book Reviews

The first two chapters intro-
duce the fundamental
building blocks of LISP.
After that, the reader is led
through function definitions,
recursion, MAP functions,
and assorted elements of the
language. Midway through
the book, the author
demonstrates how to write a
LISP interpreter in LISP,
and discusses the storage
functions of LISP. At this
point the reader has been
introduced to almost
everything in the language,
but is probably not certain
how to write a program.
The remainder of the book
consists of programming
examples.

The first question which
one should ask of a LISP
book is how it treats
language variations; LISP is
not standardized. There are
two major dialects (EVAL

and EVALQUOTE), and
many variations between
implementations of the same
dialect. The author discusses
both of the major dialects,
and points out where
implementations are likely
to differ. I have used two
versions of LISP: a large
version running on an
Amdahl 470 and a Z80 ver-
sion which was adapted
from Dr Dobb's Journal of
Computer Calisthenics and
Orthodontia, number 30.
Neither of these implementa-
tions matched the language
used in Let's Talk LISP, but
neither of them required
much work to make the
sample programs run. In
short, the book attempts to
cover possible differences,
and gets most of them, but
unless you are using
MACLISP at MIT, you will
have to make some changes.

If you want to learn LISP
and you are not turned off
by a lighthearted but
thorough treatment of the
subject, Let's Talk LISP is a
good book to read.

Edmund Scientific Catalog

Edmund makes science fun!!!

Free!

Edmund
Scientific
Catalog

Explore with us!

Over 4,000 exciting products in our Free
100 page color catalog . . . Astronomy
® Biofeedback @ Binoculars @ Fiber
Optics ® Magnifiers @ Diffraction Grating
® | ab Equipment ® Lasers ®-Health ®
Lenses ® Magnets ® Treasure Hunting
® Unique Lighting ® Weather . . . and
much more .. . in the Edmund World

of Science!

Edmund has a proud 38 year record
of service to the hobbyist, serious amateur

and professionall

O Rush me your free catalog!

Name

Company

Address

City

State

Zip.

Clip and Mail Coupon Today to:

Edmund Scientific Co., Dept.2017 KH04
Edscorp. Building, Barrington, N.J. 08007
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Godel, Escher, Bach: An
Eternal Golden Braid

Douglas R Hofstadter
Basic Books

New York 1979

742 pages plus notes and
references, hardcover
$18.95

Gddel, Escher, Bach is a
book of youthful wisdom
and deep beauty. It spans
the domains of art, science
and philosophy — a fact
which evidently causes con-
siderable consternation to
book store clerks, who occa-
sionally misshelve it with
the “occult.”

At some fundamental
level, the works of Bach,
Escher and G&del may be
seen as variant manifes-
tations of a single common
theme. Hofstadter uses this
theme of recursion or self-
reference to unify his explo-
ration of questions .nd
issues from such apparently
disparate fields as artificial
intelligence and molecular
biology.

Godel, Escher, Bach is an
enchanting book, in the
same sense that Lewis
Carroll’s writings are
enchanting. Although
Hofstadter, a contemporary
American, writes more
idiomatically and with less
polish than Lewis Carroll,
the book’s childlike exu-
berance, together with
artistic forms, whimsical
passages and concealed
meanings, make it a sheer
delight. The entire book has
the form of a fugue — it is
what it is about. Prose and
dialogues alternate. The
latter are in the spirit of
Lewis Carroll and each imi-
tates the form of a particular
Bach composition.

Hofstadter is a physicist
by training and a computer
scientist by vocation.
Students of artificial in-
telligence will appreciate his
deeply knowledgeable treat-
ment of this subject. Of
particular interest are his
remarks concerning
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The world’s most popular microcomputer, with 16K of
memory and Level 11 basic for only $750, complete with
full 90 day Radio Shack warranty. We accept check,
moneyorderorphone orderswithVisaorMasterCharge.
(Shipping costs added to charge orders).

Disk drives, printers,
peripherals, software
and games . . . you
name it, we’ve got it
(Both Radio Shack &
other brands). Write
or call for our

complete price list.

C&S
ELECTRONICS MART

Shown is Level I.
Level Il includes
Alphanumeric keypad.

AUTHORIZED

Radie fhaek

DEALERSHIP

32E.MainStreet®Milan Michigan48160@ (313)439-1400

Circle 145 on inquiry card.

( Dealerships Available

MULTI-TERMINAL
SMALL BUSINESS COMPUTERS

]

[

SYSTEM 40

Nj

IBC System 40 with 64K $4,700 e Up to 6 CRT's/printers can operate inde-
byte memory, 2.4M byte disk pendently anu simultaneous]y. System 40
storage. cabinet, and multi- has dynamic memory allocation, reentrant
user operating system with code, and vectored Interrupt. Operating
BASIC system runs foreground, background, in-
Additional 2.4M byte disk 1,950 teractive, and batch. BASIC has multiple
storage key ISAM.

Additional 20M byte disk 4,000 e Applications software for accounting, order
storage (winchester) entry/inventory control, and manufactur-
CRT terminal 895 ing available soon.

Printer 150 cps 1,895

Character printer (55 cps) 2,695

IBC/INTEGRATED BUSINESS COMPUTERS
22010 Wilmington Ave., Suite 306, Carson, CA 90745

(213) 518-4245

*dealer prices

_J

COMPUTER ENTHUSIASTS, CLUBS

DISCOVER
BADGE POWER

Discover the power to inform, surprise, humor, protest or identify. Badge-
A-Minit gives you that power and more! This is the system that started a
fon BB badge and button making revolution. With the patented, BUT-N-LOK dies,
-BIONIC - sturdy hand die press and badge parts (that cost just pennies each), you
BU : ,‘“i',/ create pinback badges. Use any slogan, emblem or photo-it's quick it's
M/ easy, it's ineernsive. Make one or one hundred, any time, any place.
LOWEST PRICE EVER. Here's a complete badgemaking system at a new,
low price. Starter kit includes steel and Lexan die press; precision mold-
ed, color-coded dies; quality, virgin metal badge parts; and illustrated
instructions. Everthing you need for $17.95.
FREE CATALOG. Send this coupon today. Receive the new 64-page, all
color Badge-A-Minit catalog, free. See how your Badge-A-Minit creates
keychains, mirrors, magnetic and adhesive badges. Includes many
products useful for your office, club or home.

P
.

NEW LOW PRICE only S17%

BADGE-A-MINIT, Ltd., Dept. Y20 :
Box 618, Civic Industrial Park,LaSalle, IL 61301 ——=

[ YES. RUSH ME the Badge-A-Minit starter kit for only
$17.95 plus $1.75 shipping. (Ill. res. add $.90 tax)

O Personal check or m.o. enclosed [ Use charge card below: [J VISA [ Mastercharge
[0 SEND ME FREE, the all color Badge-A-Minit catalog. [ Am. Express [ Diners Club

Credit Card #

Interbank # (MC) Exp. date

Sj 8

Name

Address

City

State. Zip
UNCONDITIONAL MONEY BACK GUARANTEE
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CcCS

CORPORATE COMPUTER SYSTEMS, INC.
675 Line Road, Aberdeen, New Jersey 07747 Telephone 201-583-4422

THE PROGRAMMING LANGUAGE
HEWLETT PACKARD 1000 USERS
HAVE BEEN WAITING FOR.

e Interfaces to the complete HP1000 software base

* Machine control found previously only in assembly language
e Easily supports Structured Programming

« Includes the portable I/0 Library with Printf and Scanf

* Macro-prepass

e Compiles on the HP RTE-IV

e Allows embedded assembler
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representations of
knowledge, and his specu-
lations concerning the future
of artificial intelligence. For
example,

“Question: Will a com-
puter program ever
write beautiful music?
Speculation: Yes, but
not soon. Music is a
language of emotions,
and until programs
have emotions as com-
plex as ours, there is no
way a program will
write anything beautiful
... To think — and I
have heard this sug-
gested — that we might
soon be able to com-
mand a preprogrammed
mass-produced mail-
order twenty-dollar
desk-model ‘music box’
to bring forth from its
sterile circuitry pieces
which Chopin or Bach
might have written had
they lived longer is a
grotesque and shameful
misestimation of the
depth of the human
spirit . . .”

Psychologists and other
scientists who study humans
are customarily reluctant to
deal with such elusive topics
as “consciousness” or “free
will.” Hofstadter has no
such reticence, and conse-
quently contributes unique
and appealing insights to
these subjects. In view of
the book’s global frame of
reference, it is important to
stress that the author is not
reckless. On the contrary,
one of his topics concerns
the “nature of evidence,”
and in this regard it is clear
that his own implicit criteria
of acceptable evidence are
definitely conservative.
Neither is he a bigot, scien-
tific or otherwise. His
approach to centuries-old
problems and dilemmas is
characterized by carefulness
and fair-mindedness.

An interesting paradox
arises from the observation
that no two human brains
are perfectly isomorphic; yet
humans have a powerful
ability to communicate with
other humans, however
remote in time or place.

Hofstadter invents the con-
cept of a “partial software
isomorphism” between the
brains of people who have
similar thinking styles. An
analysis of “Jabberwocky”
translations clearly reveals
the impossibility of exact
translation between even
closely related languages.
One cannot help thinking
that Hofstadter’s book itself
must represent the ultimate
challenge for a translator.
The dialogues not infre-
quently contain more than
two levels of meaning.
There are puns and
acrostics, word puzzles and
number puzzles — indeed,
levels of meaning sometimes
communicate with one
another.

Although the prose is
tractable, it is manifestly
impossible to convey the
true flavor of the book or to
completely describe its sub-
ject matter in a brief review.
Perhaps the best synopsis is
found in the book on page
370, where the author
diagrams a “tiny portion” of
his “semantic network.” This

“tiny portion” contains more
than 100 interrelated sym-
bols including: Truth vs
provability, G&del code,
Genetic code, Recursion,
Figure vs ground, Escher,
Canons and fugues, RICER-
CAR, Holism vs reduc-
tionism, Minds, Computers,
Turing and more. What
Hofstadter has to say on
these subjects is uniquely
interesting because it is
founded on knowledge,
derived by honest (unpre-
judiced) reasoning and
expressed with a simple
lucidity.

In the past few decades,
much has been said and
written about “intelligence,”
a concept now suspect but
once thought to have a clear
intuitive meaning. Whatever
human intelligence is, one
feels that this book
manifests its highest
qualities. Godel, Escher,
Bach is an exceptionally
good book.m

W Lloyd Milligan
8604 Maywood Dr
Columbia SC 29209

cOMPAas

microsystems

There is nothing like a

DAIM

A complete disk system for the Rockwell Aim 65. Uses
the Rockwell Expansion Motherboard. Base price of
$850 (U.S.) includes controller with software in Eprom,
disk power supply and one packaged Shugart SA400

Drive.
224 SE 16th St. AMES, 1A 50010
P.O. BOX 687 (515) 232-8187
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SOFTWARE TOOLS

(M C compilers and cross-compilers for )
PDP-11’s, LSI-11’s, 8080’s and Z/80’s, with
complete runtime library. The full lan-
guage is supported with efficient code
generation.

B Interface libraries giving access to all
system directives for UNIX} RT-11,
RSX-11M, RSTS/E, 1AS, CP/M, CDOS and
ISIS-II.

B A-Natural narrative assembler for 8080’s
and Z/80’s with librarian and linking loader.
B Over 175 installations in less than one

year.
\*UNIX is a trademark of Bell Laboratories. J

Continuing maintenance and training available. An
affordable alternative to Assembler, Fortran or Pascal,
for as little as $500 per compiler binary license.
Catalogue and references available upon request.
Write to

Whitesmiths, Ltd.

127 East 59th Street- NewYork N'Y 10022 - 212 799-1200
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MAGSAMWN™

KEYED FILE
MANAGEMENT SYSTEM

Sophisticated applications made simple.

Put data at your fingertips...easily accessed, displayed, and
updated by key. MAGSAM™ allows your CBASIC programs to
create and access sophisticated keyed file structures through
simple CBASIC statements.

Powerful, affordable, and easy to use.

MAGSAM™ is now available in three versions offering an array of
features and capabilities. Standard MAGSAM™ features include
random by key, sequential by key, generic by key, randomly by
record number, and physical sequential access techniques. Each
MAGSAM™ Package incudes the MAGSAM™ file manager, tutorial
program, file dump utility, User Guide, Reference Card. and one
year update service.

* MAGSAM™ — Most advanced version. Secondary Indexing with
any number of keys, and Record and Key Deletion with automatic

reuse of freed space. ......... ... ... ... . ..... - ....$145¢%
e MAGSAM II"™ — Single Key support with full Record and Key
Delete capability: < « womwe o aon s nosis o o oot o o e s i o il $99¢t
e MAGSAM I™ — Entry level version. Single Key support without
Delete TUNCHONS: & & aaws 3 555 % B fams 55 dwide s @ Sawas « sl 3 5 $75¢
¢ MAGSAM™ User Guide only — comprehensuve tutorlal and
reference manual. ....................... 2 7 . $15

Available for 8" soft sector, Micropolis, and TRS-80 disk formats.
Requires CP/M"* or derivative and CBASIC. Distributed as CBASIC
subroutines in source form.

Visa and Masterchagre welcome. Dealer and OEM inquiries

invited
7300 CALDUS AVENUE

VAN NUYS, CA 91406

MICRO APPLICATIONS GROUP

k * Trademark of Digital Research. 1 Single site license /
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THE BEST
MICRO COMPUTER
— Exporter —

“That’s Right”

INTERNATIONAL
INC

Fast + Efficient

Our Foreign Customers Receive:
e Purchasing Agent’s Service
e Wholesale Discounts
e 220 V/50 Hz Power

Produets

TELEVIDEO

BASE 2

KONAN CORPORATION
CENTRONICS
INTEGRAL DATA
VERBATIM

+ More

P.O.Box 1118 Scottsdale, Arizona 85252 U.S.A.
Tel: 602-994-3435 TELEX: 165745

NORTH STAR
TEXAS INSTRUMENTS
SOROC

INDUSTRIAL MICRO
HAZELTINE _
EXIDY SORCERER
MICRO PERIPHERALS

BYTE
BACK ISSUES
FOR SALE

The following issues are available:
1976: July, November
1977: March, May thru December
1978: February thru October, December
1979: January thru December except March

Cover price for each issue through August 1977 is $1.75 Domestic;
$2.75 Canada and Mexico; $3.75 Foreign. September 1977 through
October 1979 issues are $2.50 Domestic; $3.25 Canada and Mexico;

$4.00 Foreign. November 1979 to current is $3.00 Domestic; $3.75
Canada and Mexico; $4.50 Foreign.
Send requests \with payment to:
- BYTE Magazine
70 Main St, Peterborough NH 03458
Attn: Back Issues

CP/M 2.0

Expand the horizons of your TRS-80
model Il with the industry standard oper-
ating system, CP/M version 2.0, and get
these advantages over TRSDOS:

® compatible with hundreds of existing
software packages

® wide choice of programming
languages: BASIC, PASCAL, FORTRAN,
COBOL, C, ASSEMBLER, and others

® faster disk access

@® more storage per diskette

® assembler, editor, file handler, and
dynamic debugger included with
the operating system

Introductory price: $175 including manuals

PICKLE»S
TRouT

CP/M is a trademark of Digital Research Inc. TRS-80 is a trademark of Tandy Corp.

-
s
e
%
S
=
o®
)

For full details about how CP/M 2.0 can
improve the performance of your TRS-80
model Il, contact:

PICKLES & TROUT

P.O. BOX 1206, GOLETA, CA 93017. (805) 967-95
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A Financial

Analysis Program

Introduction

Financial analysis, as it will be used
in this article, means the study and
analysis of financial statements.
Financial statements are the docu-
ments which are produced by an ac-
counting system; they report the posi-
tion of a firm (such as the balance
sheets shown in table 1) and how well
it has done over the last period (in-
come statements). They are used both
by small businesses and by major cor-
porations. The latter are, required to
make public statements in annual
reports and in filings with the
Securities and Exchange Commission;
these statements serve as one of the
primary sources of information to
investors.

The program logic described in
figure 1 is versatile enough to work
on the financial statements of almost
any company, although some state-
ments may first need to be consoli-
dated a bit. The basic tools used to
analyze statements are ratios and
percentages. These can be calculated
for a firm, and then compared with
both the firm's previous performance
and with other firms in the same in-

About the Author

John A Lehman is a doctoral student in
business administration at the University of
Michigan.
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dustry. In this way, a comprehensive
study can evaluate the position of the
firm and identify trends in perfor-
mance.

There are a number of different
people who can make use of this sort
of analysis. Investors form a major
group. Those who wish to make their
own investment decisions rather than
follow the suggestions of a broker or
other advisor, usually want to base
their investments on something more
than blind faith. The analysis of
financial statements is a good way to
begin evaluating prospective invest-
ments. Unfortunately, many inves-
tors wish to evaluate a fairly large
number of possibilities. This may pre-
sent problems because the detailed
analysis of ratios and percentages
needed to evaluate your investments
requires a great deal of time to
calculate. This is where the personal
computer comes in. With this pro-
gram, you can evaluate a set of de-
tailed reports in about the same time
it takes to calculate a simple percen-
tage analysis with a calculator. The
results may be used as is, or used as
inputs to any statistical calculations
which you wish to use. In short, a
personal computer can significantly
reduce the time spent on the tedious
calculations involved in financial
analysis, and leave the analyst more

time for creative thought.

Investors are not the only ones who
can use this sort of program. Banks
regularly use ratio and percentage
analysis to evaluate loan applications
from businesses. Many banks are well
equipped with computing facilities.
But the businessman who is applying
for the loan is often not. A banker is
likely to be impressed if the financial
statements submitted with the loan
application include ratios and percen-
tages. Not only does it make the
banker’s job easier, but it indicates
that the applicant is well prepared.

A pro forma statement is a useful
indicator to provide. These are fore-
casts of your financial position at
some future point (eg: when the loan
falls due). The program will also
calculate pro formas.

Aside from using all of these finan-
cial indicators to impress the bank, a
small businessman might want to use
them to analyze his business. Where
are things going well, and what
weaknesses could stand some atten-
tion? There is plenty of available
documentation which shows how to
interpret ratios and percentages, but
again, the calculations are tedious.

This program might also prove
useful for the financial analyst— pro-
fessional or academic. Since I count
myself in the latter category, I have



Table 1: The financial statements from the MITS corporation before it was absorbed
This illustrates the format used in a standard financial report.

MITS INC
Balance Sheet
December 31 1975 and 1974

Assets

Current Assets:

Cash

Accounts receivable, less allowance
for doubtful accounts of $5,500,
$2,500 in 1974 (Note 2)

Notes receivable, stockholder

Inventories (Note 2)

Current portion of prepaid expenses

Total current assets

Property, plant and equipment (at cost)
(Notes 2 and 3):
Tooling
Transportation
Shop equipment
Office equipment
Leasehold improvements
Drafting equipment

Less accumulated depreciation

Other assets:
Deposits
Deferred portion of prepaid expenses

See accompanying accountants' report and notes to financial statements.

Liabilities and Stockholders’ Equity (Deficit)

Current liabilities:
Accounts payable - trade
Customer deposits
Working capital loans (Note 2)
Current portion of long-term debt
(Note 3)
Accrued liabilities

Total current liabilities

Deferred portion of long-term debt
(Note 3)

Commitments (Note 4)

Stockholders’ equity:

Common stock, $.01 par value, 25,000,000
shares authorized, 947,495 shares
issued in 1975, 902,940 shares issued
in 1974

Additional paid-in capital

Retained deficit

Less treasury stock, at cost, 1,100 shares

1975 1974

$ 112,461 $ 30,596
258,790 35,808
350 350
640,432 266,219
104,809 33,986
1,116,842 366,959
225,821 117,669
180,607 8,140
55,150 18,849
40,305 24,931
12,749 9,848
5i(53 2,694
470,385 176,631
119,248 58,233
351,137 118,398
1,766 240
29,938 —
31,704 240

$ 1,499,683 $ 485,597
1975 1974

$ 331,791 5 171,279
455,425 85,517
321,463 406,963
39,288 8,602
83,327 17,944
1,231,294 690,305
118,626 1,080
9,475 9,029
294,683 250,575
(158,295) (465,392)
150,863 (205,788)
1,100 i
149,763 (205,788)

$ 1,499,683 $ 485,597

Table 1 continued on page 194
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Table 1 continued:

MITS INC
Statement of Income (Loss)

Years ended December 31 1975 and 1974

1975 1974
Sales $ 3,240,772 $ 959,972
Cost of sales 2,112,551 794,579 i
Gross profit 1,128,221 165,393 ’
Expenses:
Selling 441,596 152,407
Administrative 265,274 176,295
Other income and deductions 109,254 50,795
816,124 379,497
Net income (loss) $312,097 $ (214,104) §
Net income (loss) per common A
share $ 188 $ (.24)

See accompanying accountants' report and notes to financial statements.

Try a Really Different Kind of Software
tor Your TRS-80, PET, or APPLE!

Cross swords with a band of dastardly

robbers in their mountain lair in the
Datestones of Ryn. You explore the
caverns shown on your video display and
vanquish the monsters in real time. You
have just 20 minutes to recover the pre-
cious Datestones before time itself stops.

Monsters—Melees—Magic!
The Datestones of Ryn introduces you
to the superlative DUNJONQUEST game
system. Other games in the series may pit
you against an evil wizard or the frightful
insectoid monsters of the god Apshai. In
the Datestones your main opponents are
human, but look out for other nasty critters
lurking in the darkness. You have 14 different
commands ranging from moving (as fast or
as slow as you like so long as you don't tire
yourself out) to searching the walls for
secret doors.

For just $14.95 you get the Datestones of
Ryn on cassette ready to play, and a superbly
illustrated booklet that tells you all about the
game. Please specify the version you want —
TRS-80 (Level 1I, 16K), PET (16K old or new
ROMS), or APPLE (32K Applesoft).

Ask vour dealer or send today to:

AUTOMATED L

kA } SIMULATIONS
3 A o

sl ) | Dept. R2
Mountain View, Ca. 94040

IMULATIONS _ . 44040 P.O. Box 4232
California residents please add 6% sales tax.

) { Ryn
1OUEST- Datestones O 1)
o&gg & GRAM

\ -
DUN]J =
(7]

..
p.0.Bo
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no doubt that the program is indeed'!
useful for such people. I wrote this
program to handle analytical pro-
blems which I had to perform quite
often. Again, the outputs from this.
program may be used as they are, or
as inputs to additional analyses.

Overview of the Program ‘

The program in listing 1 is set up to:
work on standard financial state-
ments with data for up to ten periods.
It is arranged to use a standard chart
of accounts for the income statement
and balance sheet. Since the chart of
accounts is not very specific, more,
detailed statements will have to be
condensed first. This would be neces-
sary for analysis in any case, since;
ratios are not usually calculated on’
the basis of all of the different
categories of inventory, etc. The ten.
periods allowed may be either in’
years or quarters, and the output will
be labeled correspondingly. Ten
periods were selected since many|
annual reports and other published
financial statements include ten-year
summaries.

For whichever periods are entered,
the user may select either a ratio
analysis, a percentage analysis, or
both. The ratio analysis subroutine
calculates fourteen different ratios.



START

INITIALIZE
CONSTANTS
INPUT
FINANCIAL
STATEMENTS
c
/0
ANALYSIS NO ~"RaATIOS
? ‘ P
% ANALYSIS YES RATIO YES
PERFORM PERFORM
PERCENTAGE RATIO
CALCULATIONS CALCULATIONS
PROFORMA M>1ES -
°
NO USING YES
% CHANGE —|
CHANGE
_____ PERFORM
[ isite 1 PERCENTAGE
ki INCREMENTAL: CHANGE
CHANGE
et S A P K
END ==
% | b
= ——— ] | ANALYSIS OF |- —
| INCOME PROFORMA
——— STATEMENT e (e o s o)
TSR | ONLY YES
| FLac ——4]) et
(o Ly YES % ANALYSIS
7 PERFORM
PERCENTAGE
INCREMENT CALCULATIONS
MAKE AN
INCREMENTAL <
CHANGE

RATIO
ANALYSIS
2

YES

RATIO
PERFORM

RATIO
ANALYSIS

Yo

YES

ANALYSIS
i

NO

% ANALYSIS

PERFORM
PERCENTAGE
ANALYSIS

R

Figure 1: Flowchart of the financial analysis program.

February 1980 © BYTE Publications Inc

195



Li
m

sting 1: BASIC listing of the financial analysis program. The entire program and the
emory space required for BASIC can be stored in 16 K bytes of memory. A sample

output of the program analyzing two years of data is also included.

470
480
490
sSoC
510
520
5:30
s4c
5SG
S EéG
570
580
590
€0C
€10
620
€30
640
650
€60
€170
630
€90
7060

196

FINANCIAL ANALYSIS, RATIO & 2
ALSO LOES PPOFORMAS USING 2 OF AESOLUTE INCREMENTS
2¢33,11) 1S THE MATRIX FOR THE FINANCIAL STATEMENTS
PERIOD ELEVEN 1S THE SPACE FOR THE PROFORMAS
N¢ IS THE ACCOUNT NAMES VECTOR
RE IS THE RATIO NAMES, ®() THE RATIO VALULS
N INDICATES QUAPTERS OR YEARS, C$=COMPANY NAME
BE IS A FIRST CELL POINTER, M IS A LAST CELL POINTER
SVITCH CHANGES BETWEEN THE TELETYPE AND THE VILDEO DI SPLAY
"P TO TEN PERIOLCS CAN BE TESTEL FOR. STATEMENTS 21-29
SYOULD EBE REMOVEL IF YOU HAVE 1€ K OR LESS OF MEMORY.
BY JOHN A LEHMAN
Z(33,10),N8(33),R(13,13),1%%C13)
1=1 TO 33:READ NS(I):NEXT 1
"SALES',"OTH REV'","TOT INC",'CGS", "DEPR","SGA"
DATA “INT","TAX", DIV, "TOTAL EXP', "NET INC"
DATA "CASH','"RCBLS","INV","PPL ITEMS",*"TOT CUR"
DATA *“LAND'","BLDG/ER!'","ACC CEPR","TOT FIXED'","OTH AS"
LATA "TOT ASTS",'"ACCTS PEL', "NOTES PBL", '"CUR LT"
DATA "OTHER LIAE","CUR LIAB','"LT DEBT','"TOT LIAK"
DATA "C STK','"APIC","RE'",'"TOT CR"
FOP I=1 TO 13:REAL RE&C(1):NEXT 1
DATA "CURRENT","ACID',"RCEL TO","INV TO",'"ASSET TO",'PROF ON SALES"
CATA "ROA",'"ROIY,"EPS","PAYOUT'", "EBT-EQU", " T INT EARNED", “"EK/ SHARE"
INPUT "QUARTERS OR YEARS":;A$
IF LEFT®CAS, 1)="Q" THEN 210
IF LEFTS$CAS, 1)="Y" THEN 250
COTO 160
REM QUARTERS.
L$="QUARTEPS"
LET Q=.25
REM AN INC®EMENT
GOTO 270
L$="YEARS *
Q=1
INPUT *“COMPANY NAME'";C%
INPUT "FOR HOW'MANY PERIODS LO YOU HAVE FIGURES";N
INPUT "EBEGINNING WITH JANIIARY OF WHAT YEAR":Y
? "OK, FIGU®ES FOR ";N;L%;' BEGINNING IN '";Y
FOR J=1 TO 33
FO® K=1 TO N
YI=INTC(Y+Q*xK-1)
2 NSCIHY FOP v3Y]
INPUT Z(J,K)
NEXT K
NEXT J
FOR J=1 TO N
? "# SHARES OUTSTANDING PERIOD "3 J3
INPU'T HCJ)
NEXT J
INPUT"CORRECTIONS"; AS IF LEFTSCAS, 1)="N" THEN 440
INPUT "WHICH ACCT# ¢ PD#"3J,K: INPUT"VALUE"3Z(J, K) : GOTO 420
E=1:REM 1ST CELL POINTER
SWI TCH
7R, You U ¢ 417 o7 commsmaniue rinaois maiosr:

s b S « THE ALTERNATIVE IS COMPARATIVE %"
INPUT Af
IF LEFT3C(A%, 1)="Y" THEN
15 LEFTSCAT, 1)="N" THEN
? “PLEASE ANSWER YES N°
COTO 4€C
COSUE 1630
INPUT *"LO YOU
IF LEFTSCRS, 1D="Y"
GOTO 940
?"PLEASE ANSWE® YES OF NO"
GOTO S4C
COSU'E 1310
COSUE 1410
INPUT *"L[O VYOU
1F LEFTSCAS, 1)="Y"
1F LEFTSC(AS, 1)="N"
cOTO €10
INPUT"LO YOU
IF LEFTSC(AS, 1)="N"
IF LEFTSCAS, 1)="Y"
GOTO €50
GOSUE 1510
GOTO 940

oFM
OEM
REM
REM
PEM
PEM
REM
REM
REM
REM
REM
REM
DIM
FOR
DATA

L$ IS A LABEL

"o

530
sa4ac
Ny

WANT COMPASRATIVE %
THEN 590

FROM INCOMES STMT & BS";AS

WANT TO CREATE A PROFORMA INCOME STATEMENT"; A%
THEN 650
THEN 1840

WANT TO USE % CHANGES FR0M LAST PERIOL";AS
THEN 710
THEN €90

Listing 1 continued on page 198
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These include the following: current,
quick, acid test, accounts receivable
in days, inventory turnover, asset
turnover, profit on sales, return on
assets, return on investment, earnings
per share (simple), dividend payout,
debt/equity, times interest earned,
and book value per share. A detailed
description of the use of these ratios
and how they are calculated is in-
cluded in the glossary at the end of
this article. Percentages will be
calculated for each period in two
groups. Income statement items will
be presented as percent of total sales;
balance sheet items will be presented
as percent of total assets.

In addition to the above analyses,
the program will calculate pro forma
income statements and balance
sheets. As I mentioned earlier, a pro
forma statement is a prediction of
what that statement will look like at a
given time. The statements for the
last period are the basis upon which
the program calculates pro forma
statements. These may be done by
assuming a constant percentage
change for all accounts, or by giving
dollar amounts by which each
account is predicted to change. As
well as calculating the pro forma
statements, the program will do ratio
and/or percentage analyses on the
pro formas if desired. This is partic-
ularly useful when examining the
effects of alternate possibilities. It is
possible to come up with several
alternatives for the coming period
and observe the forecasted result for
each one.

Computer Program

The financial analysis program has
been written in BASIC and runs in
16 K bytes or more, including the space
required for BASIC, but not inclu-
ding the space required for the system
monitor. If you are running it with
only 16 K (as I do) you will either
have to remove some of the remark
statements from the listing or adjust
the dimension (DIM) statement to
handle less than ten periods.

The only peripheral-dependent
part of the program is the SWITCH
statement which occurs at lines 450
and 1840. This is used to switch the
logical console device between user
defined and the Teletype. The config-
uration upon which I run it allows
me to set up all of the statements
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CP/M SOFTWARE 1

Word Processing For CP/M

FMT TexCFOrmaller o o« s 5 5 5 s owinmen e o8 5 wuas o sy o 5as 875
Use FMT and your text editor to convert your CP/M system to a
powerful word processor. FMT features "include automatic page
headings and footings, page numbering, centering, underscoring,
external file merging, and in-line console input. FMT works with any
video, CRT, or hardcopy terminal and printer combination. Added
capabilities for daisy-wheel printers: superscripting, subscripting, and
half-line spacing.

Run Cromemco Software Under CP/M
ADAPT SoftwareInterface. ............cuuuuiiunnreeeenn $50

Now you can get Cromemco software to run on your CP/M system.
ADAPT interfaces those powerful Cromemco packages (except for
Multi-User BASIC) to any CP/M Version 1.4 system without patching.
ADAPT works without changes for any memory size.

Fast RATFOR
RATFOR (RATIonal FORtram]..... « s s v s wuwias o0 6w awsane s s $95

RATFOR lets you write structured code that translates to MicroSoft or
Cromemco FORTRAN. TSW's RATFOR (RATional FORtran)
precompiler runs at more than 1000 statements per minute.
Documentation includes '‘Software Tools" book by Kernighan and
Plauger. (ADAPT and RATFOR packages combined $125)

THE SOFTWARE WORKS
8369 Vickers
San Diego, CA 92111

(714) 569-1721

* CP/M is a trademark of Digital Research.

\

\
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Z-80/TRS-80™ Users
BOOK YOU'VE WANTED NOW CAN BE YOURS
THE Z-80: HOW IT WORKS
(THE PROGRAMMERS PERSPECTIVE)
By Monte Corum
Best Most Complete Reference Yet
cpu Operation Explained
Addressing Modes Demystified
Register Functions Described
Instructions Defined
Interrupts Diagrammed
Cycles Outlined Formats Described
Execution Described in Text,
Notation and Diagrams
Meaningful Analysis of 698 Commands
in Formatted, Usable Tables
Simple, Consistent Notation and Formats
A Programmer’s Book, Beginner or Experienced
Ideal Text for Class Instruction
Pricse: $17.95 Plus Tax and Shipping
VISA & MSTRCHRG-NUMBER AND EXP. DATE
PREPAID WE SHIP
MICROWARE ASSOCIATES, INCORPORATED
9301 N. 58th St. DPT. AAA
SCOTTSDALE, AZ. 85253

DEALER INQUIRIES INVITED
™ TRS-80 IS A TRADEMARK OF TANDY CORP.

R
To further improve
service to our customers we
have installed a toll-free
WATS line in our
Peterborough, New
Hampshire office.
If you would
like to order a
subséfibtion to
BYTE, or if
you have a
question relat-
\ed to a BYTE
\ su bscription’:,',:
you are invited

R Joo000000000000080

BYTE's New

Toll-free

Subscriber

W.ATS. Line "
(800)258-5485

 between 8:00 AM and
4:30 PM Eastern Time.

(Friday 8 AM - Noon).

* Calls from conti- 4

(800) 258-5485

Jo0o000DOO000000000000000000000000000000000000000000

We thank you and look ~ nental U.S‘_;f} X
forward to serving you. | only. o
91782

0000000000000 00NO0NNQNO0 0 O} 0000000000
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/ TOLL FREE ODERING\

These Fine
Products and More

; = ol

NORTHSTAR ASM KIT
HRZ-1-16K-D 1600. 1275.

TERMINAL
SOROCIQ-120 760.

HRZ-1-32K-D 1995. 1580. | HAZELTINE1400 760.
HRZ-2-32K-D 2300. 1900, | HAZELTINE 1500 940.
HRZ-1-32K-Q 2300. 1750, | HAZELTINE1510 1050.
HRZ-2-32K-Q 2700. 2230. | TELEVIDEO912 700.
TELEVIDEO 920 750.

RAM-16K 365. 325,

RAM-32K 565. 515. BRINTERS

FPB-A 285. 220, BASE-2 430
MDS-A-D 710. 660 T1:810 1580.
: - | cENTRONICS-799 970.

MDS-A-Q 880,  830.
EXTRA DRIVE-D — 350 NEG5510 2550.
3 NEC-5520 2800.

EXTRADRIVE-Q — 525,
HARDDISCSYSTEM CALL
Most NorthStar computers come
standard with real wood cover, 2
serial ports, 1 parallel port, real
time clock, disc operating system
and NorthStar basic.

WE WILL TRY TO BEAT ANY ADVERTISED PRICE

SOFTWARE—DISCS—MISC

AUTOSCRIBE 325.
VERBATUM DISCS(10) 28.
5FOOTRS-232CABLE 20.
10 FOOTRS-232CABLE 25.

A. E. |
4341 W. Commonwealth Ave Suite D
Fullerton, Calif. 92633
(714) 739-4701 (800) 854-6003
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Listing 1 continued:
710 ? [0 YOU WANT TO MAKE INCREMENTAL CHANGES FROM"

720
730
740
750
760
770
780
790
800
810
820
330
840
8350
860
8170
880
%90
900
910
920
930
940
950
9 €0
9170
980
990

INPUT "THE LAST PERIOD USING AMOUNTS OF CHANGE"; A%
IF LEFT$CAS, 1)="N" THEN 8¢€0

IF LEFT§CAF, 1)="Y" THEN 770

2 “PLEASE ANSWER YES 0® NO"

GOTO 710

2 wpp YOU VANT JUST THE INCOME STATEMENT (ENTER 15 0R"
INPUT"INCOME STATEMENT+EBALANCE SHEET (ENTER ANYTHING ELSE)";Z%

1F z$="1S" THEN 840

F=33

PEM POINTS TO LAST ACCOUNT TO EBE USED
GOSUB 1700

GOTD 8E€0

F=11

GOSME 1700

INPUT DO YOU WANT A RATIO ANALYS1S OF THE PROFORMA (IF ANY)'"3 A

IF LEFTSCASE, 1)="Y" THEN 890

1F LEFTSCAS, 1)="N" THEN 940

LET N=1

1F 7%<>"1S" THEN 930

?2vCAN'T CALC WITH JUST INC STATEMENT"
GOTO 940

GOSUE 1030

INPUT "DO YOU WANT A % ANALYSIS OF THE PROFOBMA";AS%
IF LEFTECAS, 1)="Y" THEN 980

IF LEFT$(A%, 1)="N" THEN 1000

COTO 940

N=M

GOSUB 1310

1000 INPUT LD YOU WANT ANOTHER PROFORMA'"; A%
1010 IF LEFTSCAS, 1)="Y" THEN 650

1020 IF LEFT$(A%, 1)="N" THEN 1840

1030 REM SUBROUTINE TO CALCULATE RATIOS

104G FOR I=E TO N

1050 R(1,1)=2C16,1)/72¢(27,1):REM CURRENT RATIO

1060
107¢C
1080
109G
1100
1110

Re2,1)=€2¢12,1)+2¢13,1))/2(27,1):REM ACID TEST
2¢3,1)=365/¢2¢1,1)/Z¢C13,1>):REM RCEL LAYS
RC4u,1)=365/0204,1)/Z2C14,1)):REM INV TO
2¢5,1)=2¢1,1)/2¢22,1):REM ASSET TO
R(6,1)=2C11,1)/7¢1,1):REM PROFIT ON SALES
RCT,1)=2C11,13/7¢22,1) :REM ROA

1120 R€8,1)=ZC11:01)72¢Z2¢33,1)-Z0295 1)) :REM |01
130 2¢9,1>=2¢11,1)/HC1):"EM EPS

140 RC10,1)=209,1)/7¢11,1):REM EIY PO

1506 RC11,1>=2¢29,1)/72(22,1):PEM D/E

170 R(13,19=€2¢33,1)-2(29,1))/H(1):REM BK/SHARE

1
1
1
1160 RBC12,10=C7C11,1)+7(¢9,1)+72(8,1)+Z¢7,13)/2¢7,1):%EM Tel.E
1
1

180 NEXT I
1190 INPI'T"MOVE PAPE® TO TOP OF PAGE & PRESS A KEY"jAS%
1200 ? C%,"RATIO ANALYSIS":?
1210 ? "°9ATIOS FOR ";N;L%;" BEGINNING IN ";Y:?
1220 FOR 1=1 TO 13
1230 ? RscI)
1240 FOP J=E TO N

1250

YI=INTC(Y+QxJ-1)

1260 ? Y1,RC1,J)
1270 NEXT J

1280

NEXT l22:2¢2

1290 RETURBN

1300 REM SUBROUTINE TO LO % ANALYSIS

1310 INPUT "MOVE PAPER TO TOP OF PAGE & PRESS A KEY'";A$
1320 2 “INCOME STATEMENT ITEMS AS % OF TOTAL INCOME"
1330 FOP 1=1T01!

1340 ? NS(CID

1350 FOR J=B T0O N

1360 YI=INTC(Y+QxJ=-1)

1370 R(J,1)=72(1,J)/72(3,J)*100

1380 ? Y1,RC€J, 1):NEXTJ

1390 NFXT I:?

1400 RETUPN

1410 ? "E.Se. ITEMS AS 2 OF TOTAL ASSETS'":?

1420
1430
1440
1450
14€0
1470
1480
1490
1500
1510
1520
1530
1540

198

FOR 1=12 TO 33

? NS(I)y

FOR J=1 TO N

YI=INTC(Y+R%J-1)

R(J, 1)=2¢1,J)/2€22,J)*x100

? Y1,R(J, 1)::NEXT J

NEXT 1:?2:?2:7?

RETI'RN

REM SUBROIITINE TO CALCULATE PROFORMA WITH % CHANGES
M=N+1:REM SAVE LAST CELL POINTER
B=M

FOR I=1TO09

? "CHANGE FOR ";N%(1)

Listing 1 continued on page 200
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using a video display and then have
the results printed on the Teletype. If
your system does not allow for the
SWITCH command, you can leave it
out with no ill effects.

If you have more than 16 K bytes
of memory, you may want to extend
the strings from lines 60 thru 120 and
140 thru 150. This will make the out-
put more readable.

Glossary

accounts receivable in days: Ac-:
counts receivable are divided by total
sales to produce receivable turnover
per year, then divided by 365. This
gives some indication of how fast
receivables are being collected.
Values vary with industry. Gener-
ally, the lower the number of days |
the better.

asset turnover: Net sales divided by
average total assets. This is one indi-
cation of how well assets are being:
used. \

book value per share: Common stock
divided by the number of shares.

How much the shares of stock are.
worth in an accounting sense.

current ratio: A current account is'
cash or anything which can be con-
verted into cash within one year. The -
current ratio is obtained by dividing'
the current assets by current liabi-
lities. If the ratio is one, debts which
must be paid within one year are just.
covered by assets which are expected |
to be received within one year. To
maintain financial peace of mind the!
current ratio should be greater than'
one. :

debt/equity ratio: Total liabilities:
divided by total assets (also referred
to as total equities). How much of the
firm's capital was furnished by
creditors as opposed to owners. It
varies by industry, but the lower the
better for safety, and the higher the
better for earnings per share. This.
contradiction is due to something!
called leverage, which is a fancy term
for investing other people’s money‘
and keeping the profits.

dividend payout: Cash dividends:
divided by net income. This shows
how much of earnings were paid to,
investors as opposed to those kept for:
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6809:

INTRODUCING THE
NEW STATE-OF-THE-ART
IN MICROCOMPUTER
SOFTWARE.

Call or write today for our
free catalog.

MICROWARE

5835 Grand Ave. ¢« P.O. Box 4865
Des Moines, |A 50304 « 515/279-8844
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the ULTIMATE in
CHEAP VIDEO

BOOK & KIT
ONLY $4295

\

_—

|

‘\
o

Don Lancasters “Cheap Video concept allows almost
unlimited options, including:

* Scrolling- Full performance cursor.

% Line/Character formats of 16/32, 24/80, 32/64....
or almost anything.

* Graphics—u;i to 256 X 256 B&W; 96 X 128 COLOR
(requires low-cost option modules)

* Works with 6502, 6800 and other micros.
SPECIAL OFFER: Buy the Kit (upper case alpha-
numeric option included) & get the Book at 1/2 price.

@B\ ELECTRONICS, DEPT 11-B,1020 W. WILSHIRE BLVD.. OKLAHOMA CITY, OK 73116

I'm Sold, PLEASE RUSH..... () SEND FREE CATALOG
() TVT-6 58 Kit & Cheap Video Cookbook - $42.95 (enclosed)
() TVT-6 58 Kit only (book required for assembly)-$39.95

1
1
1
1
]
1
1
[} name:
1
1
1
1
1
1
[}

address:
city:

state: zip:

ED SMITH'S SOFTWARE WORKS
NEW

6809 SOFTWARE TOOLS

CROSSMAC A 6800 TO 6809 CROSS ASSEMBLER version of RRMAC
which runs on your 6800 to produce relocatable 6809 object code from ex-
isting (6800) or new (6809) source files. Handles deleted 6800 instructions
via macros. Supplied with 6809 machine language linking loader.

MBBEX: s ivvins ssmwesnas $200.00

RRMAC RELOCATABLE RECURSIVE MACROASSEMBLER and LINKING
LOADER for 6809. The one macro assembler with real macro capabilities.
Retains all features of 6800 version.

MBIRRIS . ol atWiame o $150.00

M6809 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE
TEXT GENERATOR. An invaluable tool for modifying large object pro-
grams for reassembly on your system.

M6809 RELOCATING ASSEMBLER and LINKING LOADER is a version of
RRMAC without its macro capabilities. Retains all of RRMAC's program-
mer convenience features.

All programs come complete with Programmer’s Guide and extensively
commented assembly listing. Available on cassette or mini-floppy. Specity
cassette, SSB disk, mini-Flex disk or FLEX 2.0 disk.

Order directly by check or MC/Visa. California residents add 6% sales tax. Customers
outside of U.S. or Canada add $5 for air postage & handling.

Dealer inquiries welcome. FLEX is a trademark of TSC

Ed Smith’'s SOFTWARE WORKS
P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350
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BeT, &
YOU DIDN T KNOW!

OAE’S new PP-2708/16

PROM Programmer is the

only programmer with all

these features:

® Converts a PROM memory
socket to a table top pro-
grammer: No complex inter-
facing to wire—just plug ito *
into a 2708 memory socket*

@ A short subroutine sends
data over the address lines
to program the PROM

@ Programs 2 PROMS for less
than the cost of a personal-
ity module. (2708s and TMS
2716s)

@ Connect 2 or more in paral-
lel — super for production
programming

e Complete with DC to DC °
switching invertor and 10

*Pat’'s Pending

turn cermet trimmers (for
precision pulse width and
amplitude alignment)

e All packaged in a handsome
aluminum case

PP-2708/16 ..A & T $325.

PP-2716 (Programs Intel's
) A & T $295.

Oliver Advarfced Engineering, Inc.
676 West Wilson Avenue
Glendale, Calif. 91203
(213) '240-0080
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Listing 1 continued:

use by the firm. This should be high
1550 INPUT P for an income stock and low for a

1560 Z(1,M)=Z2C1,(M=-1))*C1+(P/100)) growth StOCk (all other things being
1570 NEXT 1

1580 LET ZC¢3,M)=ZC1,M)+Z(2,M) equal).
1590 2¢10,M)=0

1600 FO®R 1=4 TO 8 earnings per share: How much the
1610 LET 2€10,M)=2C10,4) +Z¢1,M)

firm made per share of common
= -2 . .

}2%8 s(a;lr?) eh el stock. Often this and the price/
1640 INPUT"MOUE PAPER TO TOP OF PAGE AND PRESS A KEY";AS earnings ratio are the only things
lg20 pCaurie S investors look at. There are actually
1670 2 NSCI>,ZC1,M) two ways of calculating the earnings
1680 NEXT 1:2:2:? per share ratio; the more complicated
LB RE one would require a program much
1700 RPEM CALCULATE PROFORMA WITH INCREMEN TALS q Prog 3 !
1710 M=N+1 longer than that provided in this arti-
Ve ONEtt cle. Both types of earnings per share

1730 FO® 1=1 TO F ‘ : _
1740 ?"AMOUNT OF CHANGE FO® "3;NS$CI) ratios are required in annual reports,

1750 INPUT P . so it is best to rely on both for needed
s SsMI=Z(1,(M=-1))4+P . . . . .
11 7;,% t,izTuII & B information if a firm has a compli-

1780 INPUT"MOVE PAPER TO TOP OF PAGE & PRESS A KEY'";AS
1790 ? Cg:?
1800 FO®R I1=1TOF

cated capital structure.

1910 2 NECI),72C1,M) inventory turnover: The cost of

H = (AN . . . .

1820 NEXT 1:2:2:? goods sold is divided by average in-

:;38 :‘E T;V:t: ventory, and this is divided by 365.
4 Sy

1850 ENT

profit on sales: Net income divided
by net sales. This provides a very
conservative estimate of profits.
DO YOT WANT A LIST AF COMPASATIVE FINANCIAL RATIOS? Therefore, it is frequently used when
PLEASE ANSWE® YES 0@ NO. THE ALTERNATIVE 1S COMPARATIVE 2 companies wish to appear as though

2 vES they are not making much of a
MOUE PAPE® TO TOP OF PAGE & PRESS A KEY?

profit.

o RATIO ANALYSIS E quick ratio (acid test): Unlike the cur-

rent ratio, the quick ratio does not

RATIOS FOR 2 YEARS BEGINNING IN 1974 sonsIdat IRvenEor and plepsi vi-

CURRENT penses as current assets. The quick
1974 +53159 ratio takes cash, marketable securi-

A Fye iRz ties, and accounts receivable, and
1974 .0961952 divides these by current liabilities.
1975 +301513 The result is the proportion of liabi-

“?2’;4“’ 13. 6149 lities falling due within one year,
1975 29. 1469 which can be covered by assets sure

Yg7a’ 122.291 to be worth cash. It is normally a
1975 110. €52 little less than one.

Afgsz e 1.97689 return on assets: Net income divided
1975 216027 by average total assets. How much

p?g‘;AON ek -, 223002 you are making on what you have to
1975 .0963033 make it with. As with any profit

S B 5 A measure, the higher the better.

\-.,(1)375 Aatalos return on investment: Net income
1974 1.04041 divided by the quantity assets minus
1975 2.08394 liabilities. This shows how much the

2 R Rl firm made on what the owners put
1975 +329392 into it. Assets which were bought

PAYOUT with borrowed money are not in-
1974 0 :

e o cluded in the base.

E?;;ﬁ"‘” 1.42378 times interest earned: The quantity of
1975 .900137 net income plus interest and tax

r;m s -6.1368 payments divided by interest charges.
{6075 8.80243 This indicates how much more the

B};{J?}ZARE e firm made than was required to pay
1575  lcapes the interest on its debt. A firm which

has a times interest earned ratio of

Listing 1 continued on page 201 less than one is bankrupt.
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Listing 1 continued:

DO YOU WANT COMPARATIVE % FROM INCOMES STMT & ES?

MOUVE PAPER TO TOP OF PAGE & PRESS A KEY?

K

INCOME STATEMENT ITEMS AS % OF TOTAL INCOME

SALES
1974
1975

0TH REV
1974
1978

TOT INC
1974
1975

CGS
1974
1978

DEPP
1974
1975

SGA
1974
1975

INT
1974
1975

TAX
1974
1975

D1V
1974
1978

TOTAL
1974
1975

NET INC
1974
1975

EXP

Be.S. ITEMS

CASH
1974
1975

RCBL S
1974
1975

INV
1974
1975

PPD ITEMS
1974
1975

TOT CUR
1974
1975

LAND
1974
1975

BLDG/EQU
1974
1975

ACC LEPR
1974
1975

TOT FIXED
1974
1975

OTH AS
1974
1975

TOT ASTS
1974
1975

ACCTS
1974
1975

NOTES
1974
1975

CUR LT
1974
1975

0 THEP
1974
19785

PEL

PEL

LIAB

100
100

0
0

100
100

82.7711
€5.18€7

2.08339
1.88227

34.2408
21.8118

3.12509
1.23427

0
0

0
0

39.5321
25.183

-22.3032
9.63033

AS %= OF TOTAL ASSETS

6.3007
7. 49898

7. 37402
17.2563

54.823
42.7045

6.99943
6.98874

75.5€86
T4.4719

0
0

36.374
31.3656

11.992
7.95155

24. 382
23. 4141

« 0494237
2. 11405

100
100

35.2718
22.1241

83.8067
21.4354

177143
2.€107%

21.3059
35.9244

YES

CUR LI1AB

DO YoU
DO YOU
CHANGE
? 100
CHANGE
? 0
CHANGE
7 100
CHANGE
? 50
CHANGE
? 50
CHANGE
7 50
CHANGE
? 50
CHANGE
? S0
CHANGE
? 50
MOVE PAPER

FOR
FOR
FOR
Fo®
FOR
FOR
FOR
FOR

FOR

MITS

SALES
0TH PEV
TOT INC.
CGS
DEPR
SGA

INT

TAX

D1V

TOTAL EXP
NET INC

DO YOU! WANT A % ANALYSIS OF THE PROFORMA?

MOVE PAPER

INCOME STATEMENT

SALES
1976
OTH REV
1976
TOT INC
197€

CGS
1976
DEPR
1976
SGA
1976
INT
1976
TAX
1976
D1V
1976
TO TAL
1976
NET INC
1976€

EXP

51. 6014
19. 6497

-95.8391
-10.2218

100
100

SALES
OTH REV
TOT INC
CGS
DEPR
SGA

INT

TAX

D1V

TO TOP OF PAGE AND PRESS A KEY?

€. 48 154E+06
0

€. 48 154E+0€
3. 1€393E+06
91500

1. 06031E+0¢€
60000

[a]e]

4.380€3E+06€
2. 1009 1E+06

YES
TO TOP OF PAGE & PRESS A KEY?

K
OF TOTAL INCOME

I TEMS AS %
100

(o}

100
48.89
1.4117
16.35838
«925705
0

0
67.5862

32.4138

DO YOU WANT ANOTHER PROFORMA? NO
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Another Plotter to
Toy With, Revisited f

Design and Construction Details

Following the suggestion of Peter
Lucas in the February 1979 issue of
BYTE (“Another Plotter to Toy
With,” page 66) I built a plotter using
an Etch-A-Sketch and two stepper
motors. After solving the interface
problem, I connected it to an I/O (in-
put/output) port on my KIM-1 which
is equipped with a teletypewriter, 8 K
bytes of extra memory, and Tiny
BASIC. Photo 1 shows the result:
stepper motors mounted on the Etch-
A-Sketch, along with a circuit board.
The KIM-1 controls the apparatus
using 4 bits of an I/0 port. The step-
per motors can be driven by any
other computer having 4 bits of
transistor-transistor logic (TTL) level
output available.

The Etch-A-Sketch proved to be
able to draw bar graphs with
excellent results, drawing an even,
horizontal baseline, while accurately
reproducing data from the computer’s
memory. [ later tried geometric
figures, including a parabola. Because
each step is only 0.0085 inches (0.216
mm), the device gives good approxi-
mations of curves. The main limita-
tion of my plotting system resides in
the inability of Tiny BASIC to handle
fractional numeric values.

Stepping Motors and Drivers
North American Philips series
82701 stepping motors were chosen
for drivers, even though the Etch-A-
Sketch does not require all of the
torque that these motors can pro-
duce. The extra torque will come in
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Photo 1: The stepper motor and control assembly is mounted on the Etch-A-Sketch."
The knobs have been removed to allow attachment of the driven gears to the shafts.

handy if you later wish to drive
something else. The motors are
driven by North American Philips (or
Signetics) SAA 1027 driver integrated
circuits which produce the succession
of pulses needed to energize the four
windings on each motor. Each driver
receives toggling pulses to rotate the
motor shaft, while a high or low-level
signal on the rotation input deter-
mines direction. A single 7406 buffer
takes 5 V from the output ports and
provides 12 V switching to both

drivers. Figure 1 shows the circuit
diagram. Each motor has an output .
torque of 7 ounce-inches at fifty steps
per second and drives the Etch-A-
Sketch through a 5 to 8 reduction
gear.

Electrical Construction

A pre-etched and drilled Calectro
J4-404 circuit board was used, after I .
sawed off the ends (to clear the step-
per motors) and drilled holes for
stand-offs. Two 14-pin integrated cir-



+5V

‘,22K 22K |c| 1c2 +2v
406 < SAAIO27 1500
| 2 w
PaO [> Dc 15fTRIGGER vgl2
5
GND—7
3 4 3
PAI > b CW/CCW IN400OI
TYPICAL
+|2V F 4
100 14 6
< Vp Ql { >NUMBER 2 GRAY
8
0.1uF Q2 {_>NUMBER 2 YELLOW
; 9
Q3 {_>NUMBER | GRAY
2|SET 1
INPUTGND Q4 {_>NUMBER | YELLOW
12 +12V
+5V +12V
LDNUMBERS | AND 2
RED AND BLACK
4
2.2K 2.2K 12K Si2K (G3 4=
& 1 SAA 1027 1500 '[
W
PAR2 [ >— ‘Sbe S)rRIGGER Vgle—ans——4
5
GND
9 8 3 ;;7 IN40OI
PA3[ > d CW/CCW i TYPICAL
(i T OF 4
7406 2 100 14 6
J»-w»—T— Vp al r {>NUMBER 2 GRAY
8
0.1uF Q2 { >NUMBER 2 YELLOW
Number  Type +5V GND 9
Q3 {T>NUMBER | GRAY
IC1 74 2|SET "
C 06 11,13,14 ¥ NPUT Q4 {T>NUMBER | YELLOW
IC2 SAA1027 512 B +12V
IC3 SAA1027 512 fJ‘/ L—I > NUMBERS | AND 2
RED AND BLACK

Figure 1: Schematic diagram of the stepper motor control and drive circuit. The integrated circuit IC2 controls the X axis; IC3 drives

the motor for the Y axis.

cuit sockets were mounted, one for
the 7406 buffer and one to receive flat
wire connections from the computer.
For the 12 V power supply, run a
two conductor, #18 cord directly to a
fused (1v2 A) unregulated 12 V power
supply (18 V maximum peak).
Number 22 wire should be used for all
other connections. The last step in
wiring should be to connect the step-
per motors.

Mechanical Construction

The motor frame is a 3%, inch
(0.476 cm) thick aluminum plate, cut
to 2%z by 11 inch (6.35 by 27.94 cm)
dimensions, with the stepping motors
mounted on 8V: inch (20.95 cm)
centers to match the Etch-A-Sketch.
You must drill clearance holes for the
motor shafts (big enough to clear the
twenty-tooth gears), and drill for the
following items: four holes for circuit
board stand-offs, two mounting holes
per motor, and two holes at each end
for the locating pieces that center the
Etch-A-Sketch under the motor

mount. Use of a drill press speeds up
this work considerably. These
locating pieces are % by 1 by 1%
inches (0.95 by 2.54 by 4.76 cm) long
and are tapped at the top for two
screws each, and at bottom for two
screws which hold a ¥4 by 1 by 11
inch  (0.635 by 2.54 by 27.94 cm)
clamp piece that keeps the motor
mount and Etch-A-Sketch together.
Tack or staple two pieces of %, inch
(0.476 cm) outside diameter rubber
tubing to a piece of 3% by 1 by 4%
inch (1.9 by 2.5 by 12.4 cm) wood
to form a cushioned spacer between
the motor mount and the Etch-A-
Sketch. This prevents the plastic
housing from cracking and spaces the
assembly so that the gears line up.
The driven gears (thirty-two teeth)
are screw clamped to the Etch-A-
Sketch control shafts after the knobs
have been pulled off the device.
When you slide the Etch-A-Sketch in-
to place, move it until the gears mesh
and bottom out against one another,
and then slide it back about %, of

an inch (0.08 cm). Lubricate the gears
with a small amount of grease.

Programming

The first programming to be done
is a routine which will rotate the step-
ping motors in the desired direction,
one at a time. To move the Etch-A-
Sketch stylus in the +Y (up) direc-
tion, output port pin PA1 should be
set equal to 0 and pin PAOQ is then tog-
gled. For —Y (movement down), set
PA1 to 1 and toggle PAO. Movement
right and left (+X and —X) works
the same way with pin PA3 setting
direction. A machine language pro-
gram which does this, written for the
KIM-1, is given in listing 1. Figure 2
gives the flowchart, and listing 2
gives the code for a program to move
the stylus along the Y axis according
to data in memory, while the stylus
moves one unit in the +X direction.

If a series of memory locations con-
tain a value of 0, the stylus will move
only horizontally. If a memory loca-
tion contains a 1, the stylus will move

February 1980 © BYTE Publications Inc 203



A BRAd New

Drawing System
for your Applell!

The VersaWriter is a digitizer
drawing board that lets you create any
picture in full color, with high resolu-
tion graphics on your Apple monitor.
Ideal for mass graphics, you can trace,
edit, save and recall what you draw. It
can be a pointer in games, or a digiti-
zer for charts and diagrams. It's a
simple-to-use system for students, art-
ists, engineers and graphic program-
mers.

The VersaWriter plugs directly
into the Apple’s game 1/0 and requires
Disk Il, Applesoft ROM and 32K of
memory.

We're offering the VersaWriter at
an Introductory Price of only $179.95
while current supply lasts. The Versa-
Writer is normally priced at $199.00,
so take advantage of this opportunity
by ordering your VersaWriter today.

Ask for our free catalog of soft-
ware and products for Apple.

Dealer inquiries are welcome.
©Rainbow Computing 1980
r-----------u--'e

E‘Je\ﬁ“‘x =

! SPECIAL INTRODUCTORY OFFER

: [ Please send my VersaWriter to:
: Name

B:2

! Street

1 City
: State Zip

: [J Please send more information.
1 [J Send me your Free Catalog.
1 Charge to my O VISA [J Mastercharge

1 Card No.

} Exp. Date

: Signature

1 Add $5.00 shipping and bandling. Calif.
: residents add 6% sales tax. Delivery is
1 2-4 weeks.

1

1

: RAINBOW COMPUTING, INC.

1 9719 Reseda Blvd., Northridge, Ca 91324
:_ Telephone: (213) 349-5560
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START

OPEN PADD
SET UP VEB
ETC

GET Y
FROM MEMORY

SET DD
TO+Y

SET DD
TO =Y

|

CHANGE Y
TO POSITIVE

I"ARE_THE CUR- |

|
o e ia] RENT AND END

| ADDRESSES |

L B

IS Y
NEGATIVE
P

NO

SET DD TO

+ X AND TOGGLE

|

DD AND DELAY

LOAD PAD FROM

l

INCREMENT
VEB +1,+2

TOGGLE Y
IN DD

LOAD PAD FROM
DD AND DELAY

|

DECREMENT Y

l

Figure 2: Flowchart of the routine in listing 2 which moves the stylus along the Y axis
according to plot data in memory while maintaining constant movement along the X

axis.

up at a 45° angle. To load the plotting
data from BASIC, we set up two
jumps to machine language
subroutines as shown in listing 3. The
first subroutine sets up a memory
pointer. The second subroutine in-
crements this pointer to load con-
secutive memory locations each time

the BASIC program calls it. A Tiny
BASIC parabola plotting program
using these instructions is given as
listing 4.

When you set up your programs, it
is nice to avoid running off the Etch-
A-Sketch screen, although no harm
will result. Thus you should try not



Listing 1: Routines written in 6502 assembler for the KIM-1 to move the Etch-A-Sketch stylus along a single axis by individually
activating the stepper motors.

Address

3A40
3A42
3A45

3B1C
3B1E
3B20
3B21

3B23
3B24
3B26
3B28
3B29
3B2B
3B2C

3A46
3A49
3A4B
3A4E
3A51

3A53
3A56
3A59

3A66
3A69
3A6B
3A6E
3AT71
3A73
3A76
3A79

3A86
3A89
3A8B
3A8E
3A91

3A93
3A96
3A99

3AA6
3AA9
3AAB
3AAE
3AB1
3AB3
3AB6
3AB9

Listing 2:
is varied

Address

3B11

3B13
3B16
3B17
3B19
3B1A

3B30
3B32
3B35
3B38
3B3A
3B3D
3B3F
3B41

3B43
3B45
3B47
3B49
3B4B
3B4D

Hexadecimal Op Code

Code Label Mnemonic Operand Commentary

A9 OF LDAIM $000F SUBROUTINE TO OPEN PADD

8D 01 17 STA PADD

60 RTS

A0 FF SPEED LDYIM $00FF SUBROUTINE TO SET SPEED

A2 20 LDXIM $0020

CA DEX

8DE§) FD EEE $3B20 DECREMENT X, LOOP IF NOT 0
DOF8 BNE $3B1E DECREMENT Y, LOOP IF NOT 0

A5 DE LDAZ $00DE

AA TAX

A5 DF LDAZ $00DF RESTORE X AND Y

A8 TAY

60 RTS

20 40 3A JSR $3A40 MOVES STYLUS IN PLUS Y

A9 01 LDAIM $0001 DIRECTION UNTIL INTERRUPTED

8D 00 17 STA PAD SET Y ROTATION OFF, Y TRIGGER ON
20 1C 3B JSR SPEED DELAY APPROPRIATELY

A9 00 LDAIM $00

8D 00 17 STA PAD SET Y TRIGGER OFF

20 1C 3B JSR SPEED

4C 49 3A JMP $3A49

20 40 3A JSR $3A40 MOVES STYLUS IN MINUS Y DIRECTION
A9 03 LDAIM $0003 UNTIL INTERRUPTED

8D 00 17 STA PAD SET Y ROTATION ON, Y TRIGGER ON
20 1C 3B JSR SPEED

A9 02 LDAIM $0002

8D 00 17 STA PAD

20 1C 3B JSR SPEED

4C 69 3A JMP $3A69

20 40 3A JSR $3A40 MOVES STYLUS IN PLUS X

A9 04 LDAIM $0004 DIRECTION UNTIL INTERRUPTED

8D 00 17 STA PAD SET X ROTATION OFF, X TRIGGER ON
20 1C 3B JSR SPEED

A9 00 LDAIM $00

8D 00 17 STA PAD

20 1C 3B JSR SPEED

4C 89 3A JMP $3A89

20 40 3A JSR $3A40 MOVES STYLUS IN MINUS X

A9 0C LDAIM $000C DIRECTION UNTIL INTERRUPTED

8D 00 17 STA PAD SET X ROTATION ON, X TRIGGER ON
20 1C 3B JSR SPEED

A9 08 LDAIM $0008

8D 00 17 STA PAD

20 1C 3B JSR SPEED

4C A9 3A JMP $3AA9

Program written for the KIM-1 which moves the stylus along the X axis at a constant rate while movement along the Y axis

according to plot data stored in memory.

Hexadecimal Op Code

Code Label Mnemonic Operand Commentary

A5 DD LODPAD LDAZ $00DD THIS ADDS LOADING OF THE

8D 00 17 STA PAD OUTPUT PORT TO THE TIMING
8A TXA SUBROUTINE OF LISTING 1

85 DE STAZ $00DE

98 TYA

85 DF STAZ $00DF

A9 OF LDAIM $000F THIS IS THE PROGRAM SHOWN
8D 01 17 STA PADD IN FIGURE 2. ZERO PAGE

ADF5 17 LDA SAL LOCATIONS CC THROUGH CF ARE
85 CC STAZ CURADL VECTOR EB. LOCATION DD
ADF6 17 LDA SAHI IS STORAGE FOR PORT A DATA
85 CD STAZ CURADH

A9 AD LDAIM $00AD

85 CB STAZ GETY

A9 A8 LDAIM $00A8

85 CE STAZ $00CE

A9 60 LDAIM $0060

85 CF STAZ $00CF

A5 CC COMEND LDAZ CURADL COMPARE VEB + 1, VEB+2 WITH
CDF7 17 CMP ENDALO END ADDRESS Listing 2 continued on page 206
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Listing 2 continued:

3B50 A5 CD LDAZ CURADH

3B52 EDF8 17 SBC ENDAHI

3B55 B0 43 BCS END TO END IF ADDRESSES MATCH
3B57 20 CB0O JSR GETY

3B5A 10 OE YPLUS BPL SETPLS Y POSITIVE

3B5C A9 02 LDAIM $0002

3B5E 05 DD ORAZ $00DD SET ROTATION IN DD FOR —-Y
3B60 85 DD STAZ $00DD

3B62 98 MITOPL TYA CHANGE —-Y TO +Y

3B63 49 FF EORIM $00FF

3B65 A8 TAY

3B66 C8 INY

3B67 4C 70 3B JMP YMINUS JUMP PAST SET PLUS ROTATION
3B6A A9 FD SET PLS LDAIM $00FD SET Y ROTATION FOR PLUS
3B6C 25 DD ANDZ $00DD

3B6E 85 DD STAZ $00DD

3B70 98 YMINUS TYA Y IS STILL MINUS, END ROUTINE
3B71 30 27 BMI END

3B73 FO 0D BEQ $3B82 Y =0, BRANCH

3B75 A9 01 TOGY LDAIM $0001 TOGGLE Y IN DD

3B77 45 DD EORZ $00DD

3B79 85 DD STAZ $00DD

3B7B 20 11 3B JSR LODPAD LOAD PAD FROM DD AND DELAY
3B7E 88 DEY DECREMENT Y

3B7F 4C 70 3B JMP YMINUS JUMP BACK TO SECOND "IS Y MINUS"
3B82 A9 07 LDAIM $0007 SET DD TO PLUS X

3B84 25 DD ANDZ $00DD

3B86 85 DD STAZ $00DD

3B88 A9 04 TOGX LDAIM $0004 TOGGLE X IN DD

3B8A 45 DD EORZ $00DD

3B8C 85 DD STAZ $00DD

3B8E 20 11 3B JSR LODPAD LOAD PAD FROM DD AND DELAY
3B91 E6 CC INCZ CURADL INCREMENT VEB + 1

3B93 D002 BNE $3B97

3B95 E6 CD INCZ CURADH INCREMENT VEB + 2

3B97 4C 4B 3B JMP COMEND REPEAT

3B9A 00 END BRK END

Listing 3: Machine language subroutines which are called from the Tiny BASIC pro-
gram of listing 4. The first routine sets up a memory pointer. The second routine incre-
ments the pointer to load consecutive memory locations each time the BASIC program

calls it.

Hexadecimal Op Code
Address Code Label Mnemonic Operand Commentary
1780 A9 8D LDAIM $008D SET UP MEMORY POINTER WITH
1782 85 DA STAZ $00DA MEMORY STARTING ADDRESS
1784 A9 00 LDAIM $00 SET LOW STARTING ADDRESS
1786 85 DB STAZ SUBPAD
1788 A9 02 LDAIM $0002 SET HIGH STARTING ADDRESS
178A 85 DC STAZ $00DC STARTING ADDRESS DEFAULT
178C A9 60 LDAIM $0060 IS 0200.
178E 85 DD STAZ $00DD
1790 60 RTS RETURN
1791 20 DAOO JSR $00DA LOAD MEMORY WITH CONTENTS
1794 E6 DB INCZ SUBPAD OF ACCUMULATOR
1796 D0 02 BNE $179A
1798 E6 DC INCZ $00DC INCREMENT MEMORY POINTER
179A 60 RTS RETURN

Listing 4: Program written for the KIM-1 in Tiny BASIC to plot a parabola using the
machine language routines of listing 3.

100 LET N = USR (6016)

105 REM THIS IS 1780 HEXADECIMAL
110 LETC = —120*120/10

120 LETA = —119

130 LET B=A*A/10

140 LETD=B-C

160 LET C=B

160 |IF D= —2THEN LETD= -3
190 IFD=2THEN LET D=3

200 LET D=Di8

210 LET N=USR(6033,0,D)

215 REM THIS EQUALS 1791 HEXADECIMAL

216 REM SUBROUTINE IS ENTERED WITH D IN ACCUMULATOR
220 LETA=A+1

230 IF A>120 GOTO 250

240 GOTO 130

250 END
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Parts List

2 gears: Sterling S1268ZS20AP1 (32 pitch, 32 teeth) or equivalent

2 hubs: Sterling E62-4 (3/16 inch bore for above) or equivalent

2 gears: Sterling S1086ZH2920P1 (32 pitch, 20 teeth, % inch bore) or equivalent

2 stepper motors: North American Philips Controls Corp K82701P2

2 stepper motor driver integrated circuits: Signetics SAA1027

1 circuit board: Calectro J4-404

Miscellaneous sheet aluminum and screws, wood block, and rubber tubing.
A limited quantity of kits of the above items (ready to assemble with no cutting or drilling

necessary) are available from the author for $109 postpaid, plus tax for lllinois residents.
The following items are stocked by most electronic distributors:

2 16-pin soldertail integrated circuit sockets

2 14-pin soldertail integrated circuit sockets

1 type 7406 integrated circuit hex inverting driver

4 2.2K ohm % W resistors

4 12K ohm % W resistors

100 ohm Y2 W resistors

150 ohm 1 W resistors

0.1 uF 36 V capacitors

1N4001 rectifier diodes

0

2
2
2
8
1 0.001 uF 16 V capacitor

to use more than 790 (decimal)
memory locations in the program of
listing 3. The total of all negative or
positive numbers in the parabola
plotting program of listing 4 should
be less than decimal 558.

The stepper drivers generate some
electrical noise. I have no trouble
with BASIC crashing, provided that
the 12 V supply is off. For cassette
recording, both 12 V and 5 V supplies
should be off. For playback, both
supplies can be on. Before disconnect-
ing the [/O ports from the Etch-A-
Sketch, push reset (RS) to switch the
ports to their high impedance posi-
tion. This eliminates the possibility of
destroying the 7406 buffer device.

Once you have loaded the program
into memory and have stored it on a
cassette, plug the connections from
the 7406 buffer into your computer
and turn on the 12 V supply (with the
1% A fuse in place). Using the
monitor, execute the appropriate
subroutines from listing 1 to move the
stylus to the desired origin (typically
upper left). Starting execution at hex-
adecimal location 3B30 will plot
whatever data is contained in
memory.

With experience in programming,
you can set up a grid against which
plotting can be done. The fine line
produced by the Etch-A-Sketch
makes measuring easy. Two advan-
tages of the Etch-A-Sketch are that
you don’t use any memory preserving
information on the screen, and the
device is completely nonvolatile.

Begin a plot today, shut down your
system before finishing, and weeks
later you can come back and continue
the plot. You will also experience the

satisfaction of watching your com-
puter move things in the real world,
rather than manipulate shadows on a
television screen.®

NOW, FROM MOUNTAIN HARDWARE.
THE 100,000 DAY CLOCK:

Put your S-100 Computer

on the clock.

A real time clock could double the
utility of your computer. Time events

in 100uS increments for up to 100,000
days (over 273 years). Program events
for the same period with real time
interrupts that permit pre-
programmed activities to take
place...without derailing on-going
programs. Maintain a log of computer
usage. Call up lists or appointments.
Time and date printouts. Time events. An
on-board battery keeps the clock running in
the event of power outage.

Mountain Hardware also offers a complete line
of peripheral products for many fine computers.

/M
s

Circle 160 on inquiry card.

Available at your dealer’s. Now.

Mountain Hardware, Inc.

300 Harvey West Blvd.
Santa Cruz, CA 95060 (408) 429-8600
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Circle 161 on inquiry card.

DEFINITELY
DIFFERENT . . .

FROM HAYDEN

New! Z-80 AND 8080 ASSEMBLY
LANGUAGE PROGRAMMING
(Spracklen) An extensive introductory
look at assembly language
programming for the 8080 and Z-80
processors. Programming techniques
are presented along with the
instructions. Numerous diagrams and
examples are provided, plus exercises
with answers. #5167-0, $7.95

New! DESIGNING MICROCOMPUTER
SYSTEMS (Pooch & Chattergy)
Provides both hobbyists and electronics
engineers with the information
necessary to build microcomputer
systems. Also discusses the hardware
aspects of microcomputer systems,
including microprocessor architecture,
input and output ports, interrupt
systems, programmable clocks,
memory units, etc. #5679-6, $8.95

New! SIXTY CHALLENGING
PROBLEMS WITH BASIC
SOLUTONS (Spencer) Will sharpen
your programming skills through
games, puzzles, science problems,
business problems and mathematical
recreations. #5180-8, $6.95

New! PASCAL WITH STYLE:
Programming Proverbs (Ledgard &
Nagin) A style guide for writing more
accurate, error-free programs. Includes
samples of PASCAL programs and a
special chapter showing how to use the
top-down approach. #5124-7, $6.95

Available at your
local computer store.

Hayden Book Company, Inc.
50 Essex Street, Rochelle Park, NJ 07662
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Personal Computers for
the Handicapped

The Applied Physics
Laboratory of Johns
Hopkins University is the
location of a project being
organized by Paul L Hazan.
This project is a program for
the application of personal
computers to the problems
of people with various
physical handicaps.

Various applications
include simple computer-
controlled communications
aids for quadriplegics, inter-
faces between computers
that allow hearing-impaired
individuals to communicate
via telephone, and other
very inexpensive applica-
tions of off-the-shelf hard-
ware. A design contest with
substantial prizes is being
considered.

Those interested in more
details may contact Paul L
Hazan, Assistant to the
Director for Advanced
Computer Technology,
Johns Hopkins University,
Applied Physics Laboratory,
Johns Hopkins Rd, Laurel
MD 20810.m

BYTEs Bugs

Chess Moves Rechecked

Thanks to John Gropper
for pointing out an error in
“Alpha-Beta Pruning,” by
W D Maurer (November
1979 BYTE, page 84). Figure
1 gives white's second move
as Q-N7. The correct move
is Q-N8. The move is shown
correctly in figure 2.m

CROMEMCO

Hard Disk!

Z-ZH
Compurrysten

® Full 11-megabyte hard disk system ® fast ZBOA
4 MHz processor @ two floppy disk drives ® 64K
RAM memory ® RS232 special interface ® print-
er interface @ extensive software available

List$9995 Our Price $8489
THE HDD - 1122 megabyte hard disk

system, for use with existing systems. DMA
controller, transfer rate of 5.6 megabytes/sec.

HDD-11, List $6995 .. OUR PRICE ONLY $5939
HDD-22, List $19;9950. oove s 5o vosiis $10,189

Features 4 MHz CPU, 64K of RAM, dual-sided

PerSci 299B floppy disk drive (provision for in-

stalling a second 299B), RS232C interface, print-

er interface. All Cromemco systems are assem-

bled and tested, ready to use.

With 64K of RAM, List $6585. ... ONLY $5485
— NOW DOUBLE THE CAPACITY! —

CROMEMCO SYSTEM 2 _
With 64K of RAM, two minifloppy disk drives,
RS232 interface and printer interface board.

System 2 w/64K RAM, List $3990 . ... .. $3390

Z-2 COMPUTER SYSTEM - can

be rack mounted. Z-80 processor, 21 slots,
power supply, front cover panel. Includes fan
and all edge connectors. Assembled and tested.
CRO-10000-A (Z-2W), List $995 . .. ... ... $845

Z-2D DlSK COMPUTER — similar

to Z-2 but comes with floppy disk controller,
DOS, and minifloppy disk drive. A complete
system with the addition of a RAM board.

CRO-10020-A (D2D-W), List $1990 . . . .. $1689

CROMEMCO BOARDS
CRO-31010-A (SCC-W) 4 MHz Single Card
Computer, Assem./tested, List $450 . ... $382
CRO-310001-K (ZPU-K) 4 MHz CPU card, Kit 250
CRO-31000-A (ZPU-W) Above, assembled . 335
CRO-32020-A (16KZ-W) 16K RAM card with
bank select, assem./tested, List $595 . ... 495
SHIPPING, HANDLING & INSURANCE: Add $2 for boards
Assembled systems shipped freight collect. All prices supject
to change and all offers subject to withdrawal without notice
Above prices are for prepaid orders. Slightly higher prices pre
vail for other-than-prepaid orders  ~ _

WRITE FOR FREE CATALOG | & L

MlnlMlcroMart

1618 James St., Syracuse NY 13203
(315) 422-6666 TWX 710-541-0431

Circle 162 on inquiry card.
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YOU JUST BOUGHT A PERSONAL
WHAT is filled with practical ideas
for using a personal computer at
home or work. It will take you
through the steps necessary to write
your own computer programs, and
then show you how to use structured
design techniques to tackle a variety
of larger projects. The book contains
over 60 ready-to-use programs writ-
ten in Radio Shack TRS-80 Level II
BASIC in the areas of educational
games, financial record keeping,
business transactions, disk-based data
file and word processing.

ISBN 0-07-018492-5

Authors: Thomas Dwyer and

Margot Critchfield
Pages: 256 Price: $11.95

BEGINNER'’S GUIDE FOR THE
UCSD PASCAL SYSTEM is written
by the originator of the UCSD Pascal
System. This highly informative book
is designed as an orientation guide for
learning to use the UCSD Pascal
System. Once familiar with the
system, you will find the guide an in-
valuable reference tool for creating
advanced applications. This book
features tutorial examples of pro-
gramming tasks in the form of self-
study quiz programs.

ISBN 0-07-006745-7

Author: Kenneth Bowles

Pages: 184 Price: $11.95

PAPERBYTE BOOKS
are BYTE BOOKS with
bar codes included!

SUPERWUMPUS is an exciting com-
puter game incorporating the original
structure of the WUMPUS game
along with added features to make it
even more fascinating. Programmed
in both 6800 assembly language and
BASIC, SUPERWUMPUS is not only
addictively fun, but also provides a
splendid tutorial on setting up
unusual data structures. This is a
PAPERBYTE® book.

ISBN 0-07-019342-8

Author: Jack Emmerichs

Pages: 56 Price: $6.00

TINY ASSEMBLER 6800: Version 3.1
has an updated version of the user’s
guide, the source, object and PAPER-

T N SRR P T T U~ e e—

BYTE® bar code formats of both
Version 3.0 and 3.1. This book is the
most complete documentation possi-
ble for Jack Emmerichs’ Tiny
Assembler.

ISBN 0-07-019341-X

Author: Jack Emmerichs

Pages: 80 Price: $9.00

RA6800ML: AN Mé6800
RELOCATABLE MACRO
ASSEMBLER provides the necessary
background for coding programs in
the 6800 assembly language, and for
understanding the innermost opera-
tions of the Assembler. The PAPER-
BYTE® bar code representation of
the Assembler’s relocatable object file
is included.

ISBN 0-07-028056-8

Author: Jack E. Hemenway

Pages: 184 Price: $25.00

LINKé68: AN Mé6800 LINKING
LOADER provides everything
necessary for the user to easily learn
about the system. In addition to the
source code and PAPERBYTE® bar
code listings, there is a detailed
description of the major routines of
the Linking Loader, including
flowcharts.

ISBN 0-07-024120-1

Authors: Robert D. Grappel

& Jack E. Hemenway
Pages: 72 Price: $8.00

BASEX, a new compact, compiled
language for microcomputers, has
many of the best features of BASIC
and the 8080 assembly language —
and it can be run on any of the 8080
style microprocessors: 8080, Z-80, or
8085. Subroutines in the BASEX
operating system typically execute
programs up to five times faster than
equivalent programs in a BASIC in-
terpreter — while requiring only
about half the memory space. The
author, Paul Warme, has also includ-
ed a BASEX loader program which is
capable of relocating programs
anywhere in memory. This is a
PAPERBYTE® book.

ISBN 0-07-068290-9

Author: Paul Warme

Pages: 88 Price: $8.00

TRACER: A 6800 DEBUGGING
PROGRAM includes a reprint of
“Jack and the Machine Debug” (from
the December 1977 issue of BYTE

magazine), TRACER program notes,
complete assembly and source listing
in 6800 assembly language, object
program listing, and machine
readable PAPERBYTE® bar codes of
the object code.

ISBN 0-07-024121-X

Authors: Robert D. Grappel

& Jack E. Hemenway
Pages: 24 Price: $6.00

MONDEB: AN ADVANCED Mé6800
MONITOR-DEBUGGER features ease
of use and minimum memory re-
quirements while retaining maximum
versatility. The result is an extremely
versatile program. The size of the en-
tire MONDEB is less then 3K. This is
a PAPERBYTE® book.

ISBN 0-07-049556-4

Author: Don Peters

Pages: 88 Price: $5.00

BAR CODE LOADER contains the
general bar code loader algorithm
description in flowchart form plus
detailed assemblies of program code
for 6800, 6502, and 8080 processors.
Individuals with computers based on
these processors can use the software
directly. Individuals with other pro-
cessors can use the provided func-
tional specifications and detail ex-
amples to create equivalent programs.
This is a PAPERBYTE® book.

ISBN 0-07-008856-X

Author: Ken Budnick

Pages: 32

Price: $2.00

K2FDOS: A FLOPPY DISK
OPERATING SYSTEM FOR THE
8080. K2FDOS is a complete software
package and includes all the informa-
tion and specific routines necessary to
bootstrap and run a powerful floppy
disk operating system on an
8080-based microcomputer. This
small (4K), but powerful, system in-
cludes many of the file handling
features of large operating systems. It
comes complete with source code
listings in the hexadecimal format,
and machine readable (PAPER-
BYTE® ) bar code format listings for
individual K2FDOS programs.

ISBN 0-07-069206-8

Author: Kenneth B. Welles

Pages: 192

Price: $20.00
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The following BYTE
BOOKS are collections
of favorite articles from
past issues of BYTE
magazine, plus new
material.

THE BYTE BOOK OF COMPUTER
MUSIC combines the best computer
music articles from past issues of
BYTE magazine with exciting new
material — all written for the com-
puter experimenter interested in this
fascinating field.
An ardent do-it-yourselfer or arm-
chair musicologist will find this book
to be a useful addition to the library.
ISBN 0-07-043097-7
Editor: Christopher P. Morgan
Pages: 144 Price: $10.00

CIARCIA’S CIRCUIT CELLAR offers
a detailed look at the marvelous pro-
jects which let you do useful things
with your microcomputer. Each arti-
cle is a complete tutorial. Using
amusing anecdotes to introduce the
articles and an easy-going style, Steve
presents each project so that even a
neophyte need not be afraid to try it.

ISBN 0-07-010960-5

Author: Steve Ciarcia

Pages: 128 Price: $8.00

THE BYTE BOOK OF PASCAL is a
general introduction to Pascal and
contains numerous articles, language
forums and letters from past issues of
BYTE magazine. In addition, this
book contains several important
pieces of software including two ver-
sions of a Pascal compiler - one writ-
ten in BASIC and the other in 8080
assembly language; a p-code inter-
preter written in both Pascal and
8080 assembly languages; a chess
playing program; and an APL inter-
preter written in Pascal.

ISBN 0-07-037823-1

Editor: Blaise W. Liffick

Pages: 342 Hardcover Price: $25

PROGRAMMING TECHNIQUES is
a series of collected articles concerned
with the art and science of computer
programming. The first volume in the
Programming Techniques series is en-
titled PROGRAM DESIGN. The pur-
pose of the book is to provide the
personal computer user with the
techniques needed to design efficient,
effective, maintainable programs.

ISBN 0-07-037825-8

Editor: Blaise W. Liffick

Pages: 96 Price: $6.00

SIMULATION is the second volume
in the Programming Techniques
series. Both theoretical and practical
applications are included. Particularly
stressed is simulation of motion, in-

cluding wave motion and flying ob-
jects, and the use of simulation for
experimentation.

ISBN 0-07-037826-6

Editor: Blaise W. Liffick

Pages: 126 Price: $6.00

NUMBERS IN THEORY AND
PRACTICE is the third book in the
series. It includes information of
value to both the novice and the ex-
perienced personal computer user.
The mechanics of the binary system
are discussed, including software divi-
sion and multiplication, as well as
floating point numbers, numerical
methods, random numbers, and the
mathematics of computer graphics.

ISBN 0-07-037827-4

Editor: Blaise W. Liffick

Pages: 192 Price: $8.95

BITS & PIECES is the fourth volume
in the Programming Techniques
series. It covers various topics of in-
terest to programmers. It is a collec-
tion of the best articles from past
issues of BYTE magazine plus new
material collected specifically for the
series, on subjects such as
multiprogramming, stacks, interrupts,
optimization, and real-time process-
ing.

ISBN 0-07-037828-2

Editor: Blaise W. Liffick

Pages: 160 Price: $8.95

(available Spring '80)
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Please send

copies of Superwumpus

copies of Tiny Assembler 6800

copies of RA6800ML: An M6800 Relocatable
Macro Assembler

copies of LINK68: An M6800 Linking Loader
copies of BASEX

Name Title

Company

copies of TRACER: A 6800 Debugging Program
copies of MONDEB: An Advanced M6800

Monitor-Debugger
copies of You Just Bought a Personal What?

Street City

[0 Check enclosed in the amount of $.
O Bill Visa O Bill Master Charge
Card No.

Add 60¢ per book to cover postage and handling.

B UI‘ 70 Main Street,
Peterborough, New Hampshire 03458 ——
B Sl {1 [o° G e S BRSSP Y

State/Province

Exp. Date

Code

copies of Beginner’s Guide for the UCSD

Pascal System

copies of Bar Code Loader

copies of K2FDOS: A Floppy Disk Operating
System for the 8080

copies of The BYTE Book of Computer Music
copies of Ciarcia’s Circuit Cellar

copies of The BYTE Book of Pascal
copies of Program Design

copies of Simulation
copies of Numbers in Theory and Practice

copies of Bits & Pieces



PERIPHERALS

90 M Byte Disk Subsystem

The model AM 410 90 M byte (for-
matted) disk subsystem is based on the
CDC Phoenix drive. The unit consists of
75 bytes of fixed disk capacity combined
with 15 M bytes of removable cartridge.
The controller is interrupt driven and
operates on full 512-byte sector data
transfers. The AM 410 has an average
access time of 30 milliseconds and pro-
vides full cyclic redundancy check
(CRC) and sentinel bit error checking
capabilities. Up to four drives can be
connected to one controller for a total
storage capacity of 360 M bytes of data.
The AM 410 is designed to work with
Alpha Micro’'s AMOS operating system
and other operating systems on either
the 8- or the 16-bit S-100 bus. The self-
contained unit is available from Alpha
Micro, 17881 Sky Park N; Irvine CA
92714, for under $15,000.

Circle 451 on inquiry card.

The Sorcerer’s Voice

The model SV-100 is a self-contained
device that generates tones, musical
notes, and sound effects. The unit plugs
into the parallel output port of the
Sorcerer and features a built-in speaker.
The SV-100 utilizes twenty-one tones in-
cluding twelve musical notes. A cassette
includes an INTRO for the SV-100;
SDEFT, a sound effects program;
MUSIC, a real-time music composition
program; and HORSE, a horse race
game with sound effects.

The SV-100 is available from Indiana
Digital Corp, POB 3755, South Bend
IN 46619, for $49.95.

Circle 453 on inquiry card.

Printers and Plotters for
the Apple II, PET, TRS-80

Axiom Corp, 5932 San Fernando Rd,
Glendale CA 91202, has introduced the
EX-801 and EX-820 series printers and
plotters for the Apple II, PET, and
TRS-80. Each printer can be plugged
into the different microcomputers
without any special user adaptation.

The EX-801 features the full 96-char-
acter ASCII set, 80 characters per line,
80 columns, and full user control of in-
dividual dots in graphics mode.

The EX-820 includes all the features of
the EX-801 plus the capability of being a
full plotter that can generate schematics,
musical scores, charts and other
displays. The EX-820 can print any
graphics image with up to 128 dots per
inch resolution.

The price for the EX-801 is $535.

Circle 452 on inquiry card.

100% Error Free Floppy
Disks

DYSAN
MINIDISKETTES

Error free single- and double-sided
5-inch floppy disks in 35- or 40-track
versions are available from Dysan Corp,
5440 Patrick Henry Dr, Santa Clara CA
95050. They are available in hard- or
soft-sectored versions.

Circle 454 on inquiry card.

Universal Graphics Display
Peripheral

The G-Box is a peripheral device
which can be used with any computer to
add high-density graphics. The video
image output is a matrix of 512 by 240
dots with an expansion capability. Con-
nection to the computer is through an
RS-232 serial link. The G-Box accepts
standard ASCII codes and it does not
require assembly language routines. It
can be controlled from BASIC and other
languages. Interfaces for joysticks, serial
and parallel ports, a light pen interface,
and other options are built into the unit.
The G-Box can be adapted to work on
the TRS-80, Heath, Commodore, North
Star, and other microcomputers. Prices
range from approximately $350 for the
primary version (without cabinet), up to
over $2000 for terminal units with full
options. Contact Objective Design Inc,
POB 20325, Tallahassee FL 32304.

Circle 456 on inquiry card.

Standard Letter-Quality,
Wide Carriage Printer

The CPT Rotary V is an up to 40
character per second (cps) serial printer
with letter-quality printout, a metal
daisy print wheel, and the printer can be
used with the CPT 6000 and 8000 word
processing systems. Featured are an
adjustable platen for multiple part
forms, ribbon lift for position accuracy,
and bidirectional paper feed for forms
fill-in applications. The Rotary V is
priced at $4000 and is available from
CPT Corp, 1001 2nd St S, Hopkins MN
55343.

Circle 455 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 aund photos from
manufacturers and suppliers 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 com-
pany performance.
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February 1980 © BYTE Publications Inc




SOFTWARE and PERIPHERALS

IBM to CP/M or CP/M to
IBM Transfer Utility
Program

The IBM2CPM program uses an 1BM
or equivalent mainframe to develop
systems for microcomputers using cross-
compilers and assemblers. The resulting
source programs are transferred to the
microcomputer via a standard 8-inch
floppy disk. This system enables a
microcomputer to act as a data entry
system for a large mainframe. The pro-
gram features interactive operation that
allows users to specify which files to
copy, the ability to display the directory
on an IBM standard interchange floppy
disk, and more. IBM2CPM is available
from Precision Computer Systems Inc,
1737 N First St, San Jose CA 95112 for
$95.

Circle 457 on inquiry card.

WIZRD Multitasking Disk
Operating System

Wintek's system includes true device-
independent (virtual) input/output
(I70); HEAP memory management for
efficient memory allocation for 1/O buf-
fers; and command indirection, which
allows commands to be read from files
with no operator intervention. It is
helpful for systems used by untrained
operators. WIZRD is included with
Wintek's 48 K, dual-drive SPRINT 68
microcomputer for $3995, or alone for
$495. For information, contact Wintek
Corp, 1801 South St, Lafayette

IN 47904.
Circle 460 on inquiry card.

Bus(iness) 1

Designed for SWTPC 6800 and PET
systems, this package contains thirty
programs, including payroll, cash flow,
profit and loss accounting, stock con-
trol, invoices, sales ledger, updating
address files, and more. The package
can run up to four companies, eight
bank accounts, fifty agents, 999
customers or suppliers, 1000 stock items
and two-hundred employees, depending
on disk storage. The program can run in
20 K bytes of memory and has been
adapted to the 6502 processor. It costs
$275 plus value added tax (VAT). For
more information, contact G W Com-
puters Ltd, 89 Bedford Court Mansions,
Bedford Ave, London WC1 ENGLAND.

Circle 458 on inquiry card.

Word Processor for
Apple II and Apple 11
Plus Systems

Super-Text is a multiple paging system
that allows users to view two text
screens simultaneously, keep notes or
instructions on one text screen and edit
on the other. It features full floating cur-
sor and cursor control; insertion and
deletion of characters, words or lines;
tabbing; justification; full scrolling;
movement to the last change made in
the text; global search and replace;
block operations; and advanced file
handling and print controls. The system
runs in 48 K bytes of memory and costs
$99.95. It is available from Muse Co,
7112 Darlington Dr, Baltimore MD
21234.

Circle 461 on inquiry card.

APL for the 8080, 8085,
and Z80

Softronics APL has most of the func-
tions and operators of full APL, in-
cluding n-dimensional inner and outer
product, reduction, compression, general
transpose, reversal, take, drop, execute
and format, system functions and
variables, and system commands. It runs
under the CP/M operating system,
residing in 30 K bytes of memory. In
addition to standard ASCII mnemonic
representations, it supports typewriter
and bit-pairing ASCII-APL character
sets. The shared variable mechanism
allows CP/M disk input and output.
Softronics APL comes with an optional
driver program for video display with
programmable character generator. It is
priced at $350 on disk, with a user’s
manual. For more information, contact
Softronics, 36 Homestead Ln, Roosevelt
NJ 08555.

Software Protection for
S-100 Bus Systems

International Product Development
Inc, 1708 Stierlin Rd, Mountain View
CA 94043, has developed the LW100
board that operates with standard soft-
ware, as well as protected software that
can be copied for a user’s computer.
Each LW100 board contains a key that
is different from all other boards. The
protected software has a key lock pro-
grammed to work with only one com-
puter. Manufacturers and software
houses that wish to protect their soft-
ware would supply the customer with a
LW100 board and protected software.
Future sales to that cutomer require only
the protected software that works with
the customer’s keyed computer. The cost
for the board is $139.

Circle 459 on inquiry card.

Text Formatter for UCSD
Pascal Systems

Using the Moonshadow Text Format-
ter, documents produced with the screen
editor are post-processed to provide
underlining, automatic pagination, and
other essential text-processing functions.
It takes standard Pascal text files,
operates on them, and sends fully for-
matted text output to the console
display, a printer, or a disk file. Moon-
shadow Text Formatter provides a full
range of formatting functions, plus
advanced features such as combining of
files into one document, variables in text
(for form letters), and output character
translation (for printers using nonstan-
dard character sets).

The program is written in UCSD
Pascal and works on systems using
either North Star 5-inch floppy disks or
IBM format 8-inch floppy disks. It is
available from Merrimack Systems, POB
5218, Redwood City CA 94063, for $99.

Circle 462 on inquiry card.

Double-Sided Dual Disk
Drive

The Micro Squared M-250 unit is
capable of single or double density and
consists of two double-sided drives, a
power supply, cable, and chassis. It has
140 tracks, with a capacity of 358 K
bytes of memory. The double-density
feature allows 875 K bytes of memory
storage. The unit also features a write
protect sensor, time erase timing circuits
internal to the disk drive, and has a sen-
sor that stops the spindle drive motor
rotation when no disk is installed. The
unit costs $1195 and is available from
Micro Squared Inc, Suite 5B, 7131
Owensmouth Ave, Canoga Park
CA 91303.

Circle 463 on inquiry card.

Pertec Introduces 8-Inch,
20 M Byte Winchester
Drive

This new drive will use a limited
motion, 50 ms average access rotary
positioner. The Mini-Wini can perform
diagnostic routines without the help of
the central processing unit by creating a
bidirectional bus interface using a 6801
microprocessor. The Mini-Wini has the
same physical dimensions, mounting
scheme and voltage requirements as
floppy disk drives, but offers more
storage space than floppy disks. The
price is $3000 and is available from
Pertec Computer Corp, 9600 Irondale,
Chatsworth CA 91311.

Circle 464 on inquiry card.
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SOFTWARE

North Star List Processor

HELPBS is a collection of subroutines
which use dynamic memory assignment
to perform list processing. The user can
create a sequential set of array elements
which describe objects. By filing sets on
and removing sets from various lists,
complex processes can be simulated.
Available subroutines include Create,
Destroy, File First, File Last, File
Ranked —which places an entity on a
sorted list based on the value of a
selected array element—Remove First,
Remove Last, and Remove. Four debug-

ging routines allow the user to print all

the objects on a list, determine if a par-
ticular object is on a specified list, if an

array element has a specified value, and
print the array elements for a particular
entity.

HELPBS is written in North Star
BASIC and needs a minimum of 32 K
bytes of programmable memory. The
price is $48, including a user’s manual
and sample simulation program. Contact
American Planning Corp, 4600 Duke St,
Suite 425, Alexandria VA 22304.

Circle 465 on inquiry card.

NEVADA COBOL for
Microcomputers

NEVADA COBOL translates source
language programs into machine
language on 8080, Z80 and 8085
microprocessors. Designed for small
businesses using microcomputers, it
features random access file support;
sequential files, both fixed and variable
length; debugging capability; copy state-
ment; character string, 16-bit binary and
packed decimal (COMP-3); 18-bit
accuracy; hexadecimal non-numeric

literals; and an interactive
ACCEPT/DISPLAY. The compiler,
which is a subset of ANSI-74, generates
programs at a rate up to 650 lines per
minute on an 8080-based system.
Operating under Processor Technology’s
operating system (PTDOS), the compiler
requires a minimum of 32 K bytes of
programmable memory. The NEVADA
COBOL Programmers Reference Manual
is available for $25 and the Diskette is
$275, from Ellis Computing, 1480 17th
Ave, San Francisco CA 94122.

Circle 466 on inquiry card.

Six Software Programs for
Apple Users

These six programs from Williamsville
Publishing require an Apple Il with
32 K bytes of programmable memory,
one disk drive, Disk 1I, Applesoft II in
read-only memory (ROM) on a firm-
ware card. The programs include Book
Library; Record Library; Malum II...Im-
perial Roman Programmable Computer
By Command of Caesar, which takes
the Latin equivalent of BASIC com-
mands and uses Roman numerals for
numeric input and output; Graphics
Game; Checkbook Program; and Page
Processor.

Individual disks sell for $19.95 from
Williamsville Publishing Co, POB 250,
Fredonia NY 14063.

Circle 469 on inquiry card.

Library Cross-Reference
for Floppy Disks

The CATALOG system provides a
means to index up to 200 single- or
double-density 5-inch floppy disks.
Using the alphabetical lists of files pro-
duced by CATALOG, any program or
data file can be located in a few
seconds. The name, extension, size, date
and disk number for each file is listed in
each of three reports. These reports are
organized by the date within extension
within name, extension within name
within disk number, and date within

name within extension. A list of disks is
provided after each use of the
CATALOG program. The program runs
on 8080 or Z80 microprocessors with
48 K bytes of memory, floppy disk,
video display and printer. The program
requires CP/M with Microsoft MBASIC
or MITS/Pertec Disk Extended BASIC.
The SORT System is required for use of
CATALOG. The CATALOG System is
priced at $95 and is available from the
Software Store Ltd, 706 Chippewa Sq,
Marquette MI 49855.

Circle 467 on inquiry card.

Software for Radio and
Television Stations

Solar Computer Systems Corp, 2360
43rd Ave E, Suite 308, Seattle WA
98112, has a series of software programs
designed to run on Smoke Signal Broad-
casting’s Chieftan Systems that are of in-
terest to radio and television stations.
Available programs include audience
measurement, attitude research, music
research, lifestyle surveys, ARBITRON
analyses and more. Information is
available upon request.

Circle 470 on inquiry card.

6809 Systems Software

Technical Systems Consultants Inc,
POB 2574, W Lafayette IN 47906, has
developed software which includes a
6809 version of the popular FLEX disk
operating system, a text editor, a resi-
dent assembler, BASIC interpreter, and
an assembly language debug package.
Most software written for 6800 FLEX
can be reassembled for 6809 by changing
any equates into FLEX to the proper ad-
dresses. FLEX features dynamic file
allocation, random and sequential files,
printer spooling, batch job type program
entry, automatic space compression,
user start-up facility, and English error

messages. The resident 6809 assembler
accepts 6809, 6800, and 6801 mnemonics
so that existing software can be im-
mediately reassembled to produce 6809
object code.

FLEX is available for the SWTPC disk
systems on a 5- or 8-inch floppy disk.
The other software is available on a
standard 5- or 8-inch FLEX disk which
may be used on any soft-sectored 6809
FLEX disk system. Cassette versions are
available for all but FLEX. Including the
text editor and assembler, the FLEX
package is $90. The BASIC interpreter is
%65, and the debug package is $75.

Circle 468 on inquiry card.

Math Program Performs
Symbolic Operations for
Algebra, Trigonometry,
and Calculus

This symbolic mathematics system
enables users to solve polynomial
multiplications, symbolic differentiations
and integrations, simplification of
trigonometric expressions, and exact
solutions of nonlinear equations. The
muMATH-79 programs run on 8080,
8085, and Z80 systems using TRSDOS,
standard CP/M, or upward compatible
operating systems such as Cromemco
CDOS, or IMSAI IMDOS. The program
is useful for engineers and scientists in
checking or deriving lengthy analytical
data. It is also useful for artificial in-
telligence applications as well as for
students and teachers in math education.
The price for the package is $190. For
more information, contact The Soft
Warehouse, POB 11174, Honolulu
HI 96828.

Circle 471 on inquiry card.
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Single Board Computer
Supports Pascal
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DOSC Inc, 500 Fifth Ave, New York
NY 10033, has announced its TCB-85
single board microcomputer capable of
supporting CP/M and Pascal. The 64 K
board is compatible with Intel’s
Multibus and features a dual-density
floppy disk controller that supports up
to four disk drives or two double-sided
disks, video display controller with up
to 80 characters by 25 lines, RS-232
serial input/output (I/0) port, parallel
printer interface, scanned keyboard in-
terface, vectored interrupts, and three
timers.

The price is $1500 per unit.

Circle 472 on inquiry card.

Versatile Business Manager
System

This system includes a Versatile 4
Dual Drive computer, a Texas
Instruments 810 RO Tractor Feed
Printer, application software for
business, and a movable table. The
business software includes a General
Ledger, Accounts Payable and
Receivable, Inventory, Person-
nel/Payroll, and Labor Job Cost
Analysis. The system is priced at under
$8500 and is available from CDS Inc,
Building 3, Drummond Plaza,
Newark DE 19711.

Circle 473 on inquiry card.

Hewlett-Packard
Introduces Personal Com-
puter for Professionals

The HP-85 is a complete computer
system designed for use in business and
industry by engineers, scientists,
accountants, and investment analysts. It
can also be used in the home by hob-
byists and as an instructional computer
in secondary schools, colleges, and
universities.

The system features a video display,
thermal printer, tape cartridge, and
graphics capability in a package the size
of a typewriter. It is equipped with four
input/output (I/0) ports to allow the
user to expand the system to include
plotters, printers, disk drives, and other
peripherals that are already on the
market.

The HP-85 comes with 16 K bytes of
programmable memory and can be
expanded to 32 K by plugging an op-
tional memory module into one of the
ports on the back of the machine. The
graphics display is useful to engineers
for plotting functions and for test
analysis, and to business persons to plot
statistics. The display on the screen can
be easily printed out on the built-in
printer.

The system has a 5-inch, high-
resolution, black and white video
display with 16 lines of display and 32
characters per line. The thermal printer,
which operates in both alphanumeric

and graphics modes, prints two
32-character lines per second. The HP-85
tape drive uses HP Data Cartridges,
which have a capacity of 200 K bytes,
and feature a tape directory that enables
the system to automatically find exact
tape locations of recorded programs and
data.

The HP-85 measures 41 by 46 by 15
cm (16 by 18 by 6 inches), and weighs
9.06 kg (under 20 pounds). It comes
with a user’s manual and a standard
application software package that con-
tains 15 programs. The price of the
HP-85 is $3250. For more information,
contact Inquiries Manager, Hewlett-
Packard Co, 1507 Page Mill Rd, Palo
Alto CA 94304.

Circle 474 on inquiry card.

8086 and 8088-Based
Microcomputers

Microbyte, 2499 Cerritos Ave, Signal
Hill CA 20806, has introduced two
16-bit 8086 and 8088 microprocessor-
based computers with real-time clock,
priority vectored interrupts, four port
serial input and output (I/0O) board that
supports four terminals, 32 K bytes of
programmable memory, dual-density
floppy disk controller that supports up
to four drives with direct memory ad-

dress (DMA) data transfer, video
display and keyboard, 19-slot
backplane, and an interrupt switch-on
from console to allow re-boot of the
system without register destruction. The
systems use Microbyte DOS86 batch
operating system software and also
feature 4 K bytes of programmable
memory on-board, 24 operand address-
ing modes, three programmable timers,
and more. The approximate prices for
the 8086 and 8088 are $4000 and $3900,
respectively.

Circle 475 on inquiry card.

Compucolor II System

Compucolor Corp, POB 569,
Norcross GA 30071, has developed three
models of the Compucolor II. Model 3
has 8 K bytes of programmable
memory, the Model 4 has 16 K bytes,
and the Model 5 provides 32 K bytes of
memory. The Compucolor II uses an
8080A microprocessor and includes 16 K
bytes of read-only memory. One
RS-232C serial port is provided for a
printer or modem. The Compucolor II
features a keyboard that is separate

from the processor and video display
unit. The video terminal has erase-line
and erase-page commands; two
character sizes; fifteen plot modes; local,
full, and half duplex modes; full cursor
control; and other functions. The
system uses Disk BASIC 8001 with an
interpreter in read-only memory.
Twenty-nine statement types, three com-
mand types, nineteen mathematical
functions, and nine string functions are
included.

One 5-inch floppy disk is built into

the main unit. The capacity for each
side of a 5-inch disk is 51.2 K bytes.

The video display features eight colors
with 32 lines and 64 characters per line.
The usable screen area is 23 cm
(9 inches) wide by 17 cm (6.75 inches)
high. Compucolor has developed soft-
ware for the system including games,
small business applications, home
finance, and other programs. The prices
for the three models are $1495, $1695,
and $1995.

Circle 476 on inquiry card.
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Short Form Catalog of
Modems and Accessories

RacalVadic
Modems and Accessories
Short Form Catalog)

This six-page catalog contains Racal-
Vadic's 1200 bits per second (bps) full-
duplex acoustic coupler; the “50” series
of direct connect modems; and the
VA3467 triple modem which emulates a
Racal-Vadic VA3400 series modem, a
Bell 212A, or a Bell 103. Other products
include Bell-compatible 300 bps, 1200
bps half-duplex, and 2400 bps modems;
CCITT compatible modems; automatic
dialers; and a Multilirie Automatic Call-
ing System, which can handle up to 60
modems for each dialing port. For fur-
ther information, contact Racal-Vadic,
222 Caspian Dr, Sunnyvale CA 94086.

Circle 477 on inquiry card.

Sharp APL Reference
Manual

This text is complete with illustrations
and examples, and it discusses the
features of Sharp APL in terms
understandable by beginners and profes-
sional programmers alike. Some of the
topics reviewed are syntax of APL,
event trapping, primitive functions and
operations, structure of data, shared
variables, report formatting, batch APL,
and line editing in Sharp APL. The
manual is available for $18 from I P
Sharp Associates Ltd, 145 King St W,
Toronto, Ontario M5H 1]J8, CANADA.

Circle 479 on inquiry card.

Introduction to VLSI
Systems

Introduction to VLSI Systems, by
Carver Mead and Lynn Conway, deals
with the theory and practice of design-
ing, fabrication, and implementing of
silicon chips, and it provides detailed
coverage of the underlying physics to
complete very large-scale integration
(VLSI) digital computer systems. In-
troduction to VLSI Systems is suitable as
a textbook and reference book for
graduate and undergraduate courses.

The book is available from Addison-
Wesley Publishing Co, Reading MA
01867, tor $25.95.

Circle 478 on inquiry card.

Communication Fiber-
optics Short Form Catalog

Valtec Corp’s catalog, which includes
their optical fibers and cables, fiberoptic
modems and interfaces, and baseband
video links, covers every application
from computer terminal connections to
long-haul telephone and CATV trunk-
ing.

To obtain a copy of the catalog, write
Valtec Corp, Communication Fiber-
optics, 99 Hartwell St, West Boylston
MA 01583.

Circle 480 on inquiry card.

Publication for the Ohio
Scientific Challenger 1P

Getting Started With Your Challenger
1P introduces the fundamentals of C1P
BASIC and explains its characteristics,
limitations, and useful features. This
document discusses: calculator and pro-
gram mode, input and output, data
representation, and program storage on
cassette. It also describes C1P control
and logic, including testing and branch-
ing, subroutine use, and logical opera-
tions. This beginner’s workbook con-
tains exercises and sample programs. It
is available from dealers or by writing
to TIS, POB 921, Los Alamos NM
87544. The price is $5.95 plus $1 for
postage and handling.

Circle 482 on inquiry card.

Microprocessor User’s
Guide

The Microprocessor User's Guide con-
tains articles written by engineers for
other engineers and corporate managers
with a production-oriented, problem
solving approach in mind. The 78-page
booklet focuses on designing with
microprocessors; engineering design
approach to microprocessors; micro-
processor architecture; analysis of 6800,
8080/8085 and Z80 architectures; and
analysis of single-chip microprocessors.
Pro-Log's STD BUS, a bus structure for
8-bit microprocessors, is examined in
detail.

The guide is available at no charge
from Pro-Log Corp, 2411 Garden Rd,
Monterey CA 93940.

Circle 483 on inquiry card.

1979 Mapping Collection
from Harvard Library of
Computer Graphics

This six volume collection has been
structured to give an organization every
kind of information it may need about
computer mapping. The collection
features works on management’s use of
maps; natural resource and environmen-
tal applications; urban, regional, and

state applications; computer mapping in
education; mapping software and car-
tographic data bases; thematic map
design; and sections on cadastral
systems and use of satellite derived data.
The cost is $45 for the first volume, and
$30 for each additional selection. The
complete six volume set is $150. Contact
the Laboratory for Computer Graphics,
Harvard University, 48 Quincy St,
Cambridge MA 02138.

Circle 481 on inquiry card.

Using a Programmable
Calculator Instead of a
Central Computer

Providing techniques for using
calculators in the HP-67/97 or T1-59
families, the Handbook of Electronic
Design and Analysis Procedures Using
Programmable Calculators offers pro-
grams and programming techniques for
solving problems in network analysis,
active and passive filter design, high fre-
quency amplifier design, and engineering
mathematics. Documentation including
flowcharts, algorithms, sample pro-
blems, tips, and references clarify many
aspects of problem solution. The book is
available for $26.50, from Van Nostrand
Reinhold Electrical/Computer Science
and Engineering Series, 135 W 50th St,
New York NY 10020.

Circle 484 on inquiry card.
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GPIB Controller Im-
plements IEEE 488 Bus and
RS-232 Standard

The Model 609 GPIB Controller can
be used in place of programmable
calculators, microcomputers, or as in-
telligence for a data collector logger
system. Programs in BASIC enter in
4 K bytes of programmable memory,
then are transferred to an internal pro-
grammable read-only memory (PROM).
This eliminates the tape loading routines
and insures that, when the controller is
turned on, the program is present and
ready. The Model 609 has control

features such as serial or parallel poll
and reception of binary-coded decimal
(BCD) or ASCII messages, the ability to
be transparent in a large system, and a
front panel pass/fail test system. The
front panel contains all connectors and
controls and has been designed to
eliminate inadvertent false operation.
The unit costs $1395. For more informa-
tion, contact Physical Data Inc, Dept
37, 8220 SW Nimbus Ave, Beaverton
OR 97005.  Circle 485 on inquiry card.

National Introduces New
Addition to One Chip
Data Acquisition System
Family

Available in two versions, the
ADC0808 and ADC0809 complementary
MOS (CMOS) integrated circuits
incorporate the essential elements of a
microprocessor-compatible data-
acquisition system onto a single chip,
including an 8-bit analog-to-digital
(A/D) converter, an 8-channel
multiplexer and microprocessor-
compatible control logic. The
ADCO0808/09 uses a successive
approximation conversion technique
with a high-impedance chopper
stabilized comparator which makes the
device virtually immune to temperature,
long term drift, and input offset errors,
and it provides effective and accurate
conversion while running on only 15
milliwatts. A 256R voltage ladder
network approach was chosen to
guarantee against missing codes.
Resolution is 8 bits, and the
ADC0808/09 can perform a conversion
in 100 microseconds. Latched and
decoded address inputs and outputs
make possible interfacing to the 8080,
8085, Z80, 6800, and National's 8060
SC/MP microprocessor, among others.

For more information on prices and
availability, contact Keith Mueller,
National Semiconductor, 2900 Semicon-
ductor Dr, Santa Clara CA 95051.

Circle 486 on inquiry card.

Magnetic Bubble Mass
Storage for DEC

Microcomputers

This new LSI-11-compatible bubble
memory system is comprised of a dual
height controller module (designated
Bubbl-Board MBC-11) and one or more
dual height bubble memory modules
(designated Bubbl-Pac MBB-11). The
MBC-11 controller contains its own 8-bit

microprocessor and is capable of con-
trolling up to 16 MBB-11 bubble
memory modules. The microprocessor
handles bubble device formatting and
control, as well as interfacing the bubble
memory system to the LSI-11 bus struc-
ture. The controller maps standard
floppy disk track and sector addresses
into bubble device page addresses, so
that the bubble memory is fully com-
patible with all DEC software for the
LSI-11, including the mass storage
operating systems such as RT-11. The
bubble memory system appears just like
a floppy disk to the processor, though
with much faster access time. Data
storage is absolutely nonvolatile. Each
MBB-11 bubble memory module uses
one LSI-11 chassis slot and contains 46
K bytes of storage. Access time to the
first data byte averages less than 7 ms.
The MBC-11 is priced at $650 and the
MBB-11 at $950. Contact Bubbl-Tec,
3120 Crow Canyon Rd, San Ramon CA
94583.

Circle 487 on inquiry card.

!

The Ruler That Thinks

The Panasonic Electronic Ruler/Com-
puter uses a small displacement measur-
ing wheel to directly measure lengths,
distances, areas, and volumes, in linear,
square, or cubic units, in any scale,
from any document. A multifunction
calculator is integrated in the ruler per-
mitting measured data to be used
automatically in computations. Inter-
mediate measurements can be stored in
the calculator’'s memory to yield a total
quantity. The computer displays values
directly in millimeters, centimeters or
meters, and converts to either inches or
teet simply by pressing a tunction key.
The Electronic Ruler/Computer can
measure any regular or irregular surface,
such as curved walls, floors, containers,
etc. Documents to be measured need not
be in original scale; variations caused by
reduction or enlargement can be pro-
grammed into the computer with results
automatically displayed in the original
scale.

Additional features include ad-
dressable memory; metric and area con-
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version; percent, add-on, and discount
computations; automatic square root
and ; floating decimal point system;
mixed calculations, and more.

The Electronic Ruler/Computer is
priced at $99.95. For further informa-
tion, contact the distributors, Chatitz
Inc, 1055 First St, Rockville MD 20850.

Circle 488 on inquiry card.
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S-100 Communications

Board

Designed specifically for S-100 ap-
plications, Inco's six port EIA/RS-232
board, based on the Zilog Z80A,
features synchronous and asynchronous
communications at a wide range of data
rates. The board also contains two real-
time clocks programmable in several
modes, and meets the proposed IEEE
S-100 standards. It performs hardware
cyclic redundancy check (CRC) genera-
tion and checking, and provides stan-
dard protocol support. The board,
documentation and a software guide are
available for $895 from Inco Inc, 7916
Westpark Dr, McLean VA 22102.

Circle 489 on inquiry card.

Floppy Disk Controller
Board for the TM990

A floppy disk controller compatible
with the TM990 series of microcomputer
board products has been announced by

Texas Instruments Inc, POB 1433, MS
6404, Houston TX 77001. The
TM990/303 board supports up to four
double-sided drives. The board is pro-
grammable for data encoding formats
and number and types of disk drives.
The TM990/303 has the ability to inter-
face to single- and dual-density drives.
The controller is compatible with IBM
3740 and TI disk formats. Data transfer
format and steppermotor rates are both
programmable. In addition, the con-
troller also features write precompensa-
tion, soft-sector compatibility, internal
phase acquisition, and address mark
detection. The board is priced at $845.
Circle 490 on inquiry card.

Power Saver from Power
Dynamics

Power Dynamics has developed a
single output open frame switcher. The
unit measures 7 by 10 by 23 cm (2.75 by
4 by 9 inches). It is available in all the
standard output voltages from 5 to 48
volts. The price is $175. For more infor-
mation, contact Power Dynamics Corp,
9421 Telfair Ave, Sun Valley CA 91352.

Circle 492 on inquiry card.

MC6809 Microprocessor
Development Systems

Motorola has announced six update
packages to adapt a user’s previous
EXORciser I, IA, or II systems to
MC6809 system design. These products
enable designers to develop and debug
any system centered around this power-

ful eight-bit microprocessor. The new
EXORciser II and EXORterm 220 differ
from the MC6800 units in current pro-
duction in that they contain a
microprocessing module with a M6809
component complement, as well as
extending the capabilities of other inter-
nal modules to MC6809 specifications.
EXORciser and EXORterm systems can
be upgraded to permit M6809 designs by
adding an MCé809 microprocessing
module, a DEbug module, a floppy-disk
controller, programmable read-only
memory (PROM) firmware, and an
MC6809 MDOS floppy disk, containing
a macroassembler and video editor. By
updating these units for operation with
the MC6809 modules, the features of
EXORciser II, such as dynamic systems
bus, dual memory map, memory parity,
second-level interrupt vectors, and
more, are achievable.

The prices for the updating systems
are $3200. The prices for the complete
MC6809-based EXORciser and
EXORterm development systems range
from $7900 to $9365. For additional
information, contact Motorola Inc,
POB 20912, Phoenix AR 85036.

Circle 491 on inquiry card.

Device for Remote Control
of Electrical Devices

Introl/X-10 allows Apple users to
remotely control 110 V AC devices by
commands sent through a BSR/System
X-10 Command Console over existing
building wiring. The unit comes with
software to control devices on predeter-
mined schedules. It provides for selec-
tion of daily or weekly schedules,
specification of the exact date for a par-
ticular event, specification of intervals of
time for an event, and, for energy
management, device wattage ratings for
power consumption accounting. The
system consists of the Introl Controller
board with timer and ultrasonic
transducer, the BSR/X-10 Command
Console, and three Remote Modules for
$279. The Introl/X-10 Controller Card
costs $189 and additional remote
modules are available for $15. For more
information, contact Mountain Hard-
ware Inc, 300 Harvey West Blvd,

Santa Cruz CA 95060. ;
Circle 493 on inquiry card.
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32 K Byte Static Memory
Boards for 6800/6809

Gimix, 1337 W 37th PI, Chicago IL
60609, is delivering a fully static 32 K
byte programmable memory board for
use with the SS-50 (6800) and SS-50C
(6809) bus. The board features four
independently dip-switch addressable 8
K byte blocks. Each block can be
addressed to any 8 K boundary or dis-
abled. The board is capable of decoding
the tour additional address lines of the
SS-50C bus to allow memory decoding
up to 1 M bytes. The switches enable or

disable the extended addressing and set
it to one of sixteen possible banks. The
board is designed for high noise immu-
nity. The price of the full 32 K board is
$548.15. The 16 K version costs $328.12
and 24 K version costs $438.14. Both
can be expanded to contain up to 32 K
bytes of memory.

Circle 510 on inquiry card.

Lowercase and Keyboard
Modification Kit for
TRS-80

This kit includes wire, solder, control
key, 2102 memory device, slide switch,
mounting hardware, and documenta-
tion. The low power 2102 memory part
is connected to a slide switch that allows
the TRS-80 to be used with or without
lowercase letters. To minimize the
chance of damage to the 2102, its con-
necting wires have been pre-assembled.
The control key has gold-plated contacts
for long lite and can be easily mounted
on the keyboard. The kit is priced at

Low Power, 32 K Pro-
grammable Memory for
Heath H8 Computers

A board with 32 K bytes of program-
mable memory, using less than 6 W of
power and compatible with current
Heath peripherals, is available from D-G
Electronic Developments Co, 3223 Forest
Ln, Garland TX 75042. Other features
include circuit protection to prevent
damage to memory output buffers if two
blocks are assigned to the same address
space, memory addressing controlled by
a dual in-line (DIP) switch, and it is
arranged as four independently
addressable 8 K byte blocks with
transparent refresh. The price for the
board is $479, and it comes fully
assembled and tested.

Circle 511 on inquiry card.

$19.95, and is available from Emmanuel

B Garcia Jr and Associates, 3950 N Lake

Shore Dr, Rm 2310, Chicago IL 60613.
Circle 512 on inquiry card.

FH EE' Ur to $170 in merchandise with purchase
one of following PET-CBM items ! ! !

PET SPECIALS
PET 16N 16K full size graphics keyboard $ 995 $130
PET 16B 16K full size business keyboard $ 995 $130
PET 32N 32K full size graphics keyboard $1295 $170

*FREE

TR
ERMLTARIRS, (0O, ' BETSI PET to S-100 Interface ........ $ 119.00 PET 32B 32K full size business keyboard $1295 $170
PET Connectors-Parallel or IEEE ..... $ 195 PET 8N 8K full size graphics keyboard ~ $ 795 $100
Cassette Port ....... $ 1.45 PET 2040 DUAL DISK DRIVE-343,000 bytes $1295 $170
Axiom EX-801 PET Printer (withgraphics)$ 475.00 Hands on Basic witha PET .......... $ 945 PET 2022 Tractor Feed Printer $ 995 $130
2*';’"‘ Ex-sszo EET leait:eé 0 oy :12‘112'88 Zg%ggzmml@ngrthe esozk((zzak:)) ------- : 18-3: PET 2023 Pressure Feed Printer $ 849 $110
nderson Jacobson electric ... i pplications Book (Zaks) ....... X
PET C2N Ext | C tte Deck 95 12
Leedex Video 100 12" Monitor ...... $ 119.00 6500 Manuals (MOS Technology) .... $  6.50 e Pére":,a . aj'se en_e°) : b s
Heath WH19 Terminal (factoryasm.) ... $ 770.00 Programming a Microcomputer: 6502.$  8.45 s s (limited quantities
Heath WH14 Printer (factory asm.) ... $ 735.00 6502 Assembly Language *Amount of Free Merchandise with Purchase
|EEE-RS 232 Printer AdaptorforPET ... $ 88.00 (Osborne) NEW! ..................... $ 8.10 of PET-CBM Item.
KIM-1 $159 (add $30 for power supply) SYM-1 $209 All Books and Software ............. 15% Off gg;g Siﬁ/lc%{\gr(g}‘(/ol;%ﬂ' Sl 1$2 .3,8
BAS-1 Microsoft ROM Basic for SYM ... $ 85 (C©BM Word Processor for PET-Machine Language 6502 $9.75 6522 $9.00 6520 $5.50
Memory Plus (KIM, SYM, AIM) ............ $195 Auto Scroll, insert, delete, form letter append, etc. 2114 L 450 ns $5.35 24@ $4.95 100 @ $4.45
SYM Assemblerin ROM ................. $ 85 B8KVersion $24.00 16Kor32K withdisk $89.00
SEA-16 New 16K Static RAM ............ 8325 Gassettes (all tapes guaranteed) AGFA PE611 MINIMAX
Seawell Motherboard - 4K RAM Space ... $139  premium quality, high out put lownoise in 5 screw
KTM-2/80 Synertek Video Board ......... $349 housing with labels: hv COMPU/THINK
S-100 16K Static RAM Kit SALE ........ $219 C-10 10/5.65 50/25.00 100/48.00
: : i 1 byte Disk
TIS PET Workbooks - set of 6 ......... $ 2150 C-30 10/6.90 50/30.00 100/57.00 ::::m "l::"":”:‘ ;I"k gg;gg
Dust Cover for PET ............c.oo.ns $ 890 (24 Megabyte Disks]

ATARI — INTRODUCTORY SPECIAL

ATARI 400, Atasi 800 and all Atari Modules 20% OFF.

Programmers Toolkit—PET ROM Utilities.$ 44.90
Sargon Il (TRS-80 or Apple) NEW! ..... $ 24.90
Microchessfor PET (PeterJennings) .... $ 17.90
PET 4 Voice Music System ............ $ 29.90
4 Voice Music Monitor for PET ........ $ 15.90
CmC Word Processor programforPET ... $ 25.00
Adventures by Scott Adams ........... 15% Off

115 E. Stump Road
Montgomeryville, PA 18936

Circle 237 on inquiry card.

SALE

SPECIAL— MINIMAX prices include Compu/
Think PAGEMATE Database and Report Writer at no charge.

3M “Scotch” 8" Disks ....... 10/$31.00
3M “Scotch” 5" diskettes ... 10/$31.50
Verbatim 5” diskettes ........ 10/$26.50
Diskette Storage Pages ..... 10/$ 3.95

Disk Storage Boxes 8"$2.85 5'%"$1.95

(215) 699-8386
699-5826

(Write for quantity prices)

A B Computers

The most advanced complete microcomputer system available.
Includes CPU, 12" CRT, Full Keyboard, 2 Quad-Density Disk
Drives, 2 Megahertz 6502 Hybrid Processor (double speed), 108
K System Memory, High Resolution (512 x 240) Graphics,
Programmable Character Fonts, Microsoft Extended BASIC,
DOS with Random Access 1/O, Full Complement of 1/0O Ports,
Monitor with Debug, Trace, and Tiny Assembler, Fifth (PL/M and
Forth combination) Interpreter, Complete editing and entry with
split screen capability, 64 Microprogrammable Opcodes, Bus-
iness software (with Database) available.

WRITE FOR COMPLETE CATALOG

Add $1.00 per order for shipping.
We pay balance of UPS surface charges on all prepaid orders.
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tinyFORTH 2.1 for TRS-80

The Software Farm, POB 2304,
Reston VA 22090 has developed the
tinyFORTH 2.1 system for TRS-80
systems. Programs written in
tinyFORTH can run faster and use less
memory than similar programs in
BASIC because tinyFORTH includes a

compiler in addition to an interpreter.
This system includes a powerful text
editor, a Z80 assembler, and a graphics
package. The tinyFORTH system
occupies 8 K bytes of memory and
comes with cassette tape and documen-
tation for 16 K Level Il TRS-80s. The
system costs $29.95.

Circle 500 on inquiry card.

32 K Structured BASIC

Cromemco 32 K Structured BASIC,
which runs in 64 K Cromemco Systems,
assists a programmer in building a pro-
gram from logical blocks of code. This
facilitates program development and
reduces debugging and maintenance of
programs. It contains all features of
16 K BASIC plus long variable names of
up to 31 characters, statement labels
that replace statement numbers to
reference lines in a BASIC program, an

in-line BASIC editor, a keyed sequential
access method (KSAM), procedures, and
control structures including if . . . then

. else,while . . . endwhile, and repeat

. until.

Cromemco 32 K Structured BASIC is
available for use on Cromemco systems
on 8-inch or 5-inch floppy disks for
$295. For additional information, con-
tact Cromemco Inc, 280 Bernardo Ave,
Mountain View CA 94043.

Circle 501 on inquiry card.

Motorola Introduces
MC68000 Design Module

Motorola has introduced the
MEX68KDM, an MC68000 design
module. The MEX68KDM permits easy
chip evaluation, using either an EXOR-
ciser development system or an IBM370
or PDPII, in conjunction with cross-
computer software. For system emula-
tion, the module includes 32 K bytes of
programmable memory, two 16-bit
parallel input/output (I/O) ports, three
16-bit programmable timers and two
serial RS-232 ports.

MEX68KDM includes MACSbug, a
powerful 16-bit microprocessor debugg-
ing tool. Once a memory file is resident
in programmable memory, a user may

begin his program debugging. The
memory map for the MEX68KDM
allows for the use of any of the on-card
1/0 and additional external memory or
1/0. A 6800 bus interface card is pro-
vided to allow the MEX68KDM to read
or write data to an external memory or
1/O card. The design module may be
used in a stand-alone mode, in an
EXORciser development system in the
nonexpanded bus mode, or in a card
cage with standard 6800 memory.

The design module with two RS-232
cables is priced at $1795. Contact
Motorola Semiconductor Inc, POB
20912, Phoenix AZ 85036, for more in-
formation.

Circle 502 on inquiry card.

Multiuser Operating
System for Micropolis
Microdisk

SHOJOWDIW

Micropolis Corp, 7959 Deering Ave,
Canoga Park CA 91304, is marketing
their fully integrated rigid disk sub-
system which includes their 8-inch rigid
disk drive with up to 31.2 M bytes of
formatted data storage capacity, an
intelligent disk adapter-interface card,
and a software package for microcom-
puter systems that use the S-100 bus.
The Microdisk subsystems are available
in capacities of 6.2, 18.7 and 31.2 M
bytes and are expandable by daisy
chaining. Up to three add-on modules
may be connected to a master unit.
Prices tor the Microdisk system begin at
under $5000.

Circle 504 on inquiry card.

EalMeeaad

PROSYS I System

Aimed primarily at the process con-
trol and industrial/measurement
markets, the system allows a process
control engineer or technician to com-
municate with a digital computer-
controlled process system. PROSYS 1
includes the ADAC System 1000
enclosure with the 64 K byte version of
the Digital Equipment Corp LSI-11/2
microcomputer, dual-port serial inter-
face, single drive, double-density tloppy
disk and video terminal. The software
resides in less than 32 K bytes of
memory. The software includes an
operating system. The system can
accomodate up to eighteen PROSYS |
optional modules. The price for the
system is $14,000, and it is available
from ADAC Corp, 70 Tower Office
Park, Woburn MA 01801.

Circle 503 on inquiry card.

S-100 16-Channel 12-Bit
Analog to Digital
Converter Board

The Tecmar S-100 Analog to Digital
(A/D) board interfaces the Analogic MP
6812 Complete Data Acquisition System
to the S-100 bus. The board accepts six-
teen single ended inputs and has data
rates up to 30 kHz with twelve bit
accuracy. The total of multiplex settling
time and sample-hold acquisition time is
about 7 microseconds. The board pro-
vides two's complement right-justified
outputs and variable voltage ranges. The
board may be configured to act as an
input/output (I/0) device or to act as a
memory mapped device. The board
requires little software. The price is
$495, and it is available from Tecmar
Inc, 23414 Greenlawn Ave, Cleveland
OH 44122.

Circle 505 on inquiry card.
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 MISCELLANEOUS

Network Information
Resource

The SOURCE is a computer-based
electronic message and information
system. It allows users to send messages
over computer terminals via a nation-
wide switching network. The SOURCE
provides advanced electronic mail
features such as text editing, scanning,
delayed delivery, interactive conversa-
tion, and bulletin boards. It also acts as
an information supermarket offering
news, educational programs, travel and
shopping services, and much more. To
use the SOURCE, subscribers need only
a microcomputer or terminal. The cost
of the service is $100 initial registration
fee plus $2.75 an hour. The service is
$15 an hour between 7 AM and 6 PM,
Monday thru Friday. For information,
contact Telecomputing Corp of
America, 1616 Anderson Rd, McLean

VA 22102.
Circle 506 on inquiry card.

Double-Density Floppy
Disk Interface

Tarbell Electronics has released its
new interface board, which is supplied
with the BASIC INPUT/OUTPUT
SYSTEM software for CP/M on single-
density floppy disk, permitting users to
mix single- and double-density disks. As

many as four drives can be selected,
using either single- or double-density.
The 8-inch, Shugart-compatible disk in-
terface contains phase-lock-loop and
write precompensation, and the
bootstrap programmable read-only-
memory (PROM) is disabled on comple-
tion of the bootstrap operation, freeing
all 64 K bytes of memory for other use.
Extended addressing capability provides
eight additional address bits as specified
by the new IEEE standard, allowing
direct transfers to and from any location
within a 16 M byte address range. The
interface comes with BIOS for CP/M on
floppy disk for $425 from Tarbell Elec-
tronics, 950 Dovlen P, Suite B,

Carson CA 90746.

Circle 508 on inquiry card.

S-100 Card Adds Sound

Two General Instrument AY-3-8910
programmable sound generators are
interfaced to the S-100 bus on the

Noisemaker to create sounds and noises.

The board provides six tone generators,
two noise sources, two envelope gen-
erators and four 8-bit input/output
ports. Sound effects and noises may be
created and added to graphics and com-
puter games. An on-board audio ampli-
fier and breadboard area allows
inclusion of the board into any system.
The Noisemaker is available now as an
unpopulated, solder masked and screen-
ed, printed circuit board for $34.95.
Contact Ackerman Digital Systems,
Suite 208, 110 York Rd, Elmhurst IL
60126.

Circle 507 on inquiry card.

Package Turns Exidy
Sorcerer into Z80
Development System

Z80 Based Sof
Softwar:
for e dopment Synien
e Sorcerey Computer

Available for $99, a software package
called the Development Pac can turn an
Exidy Sorcerer into a sophisticated,
cassette-based, Z80 development system.
The package includes four modules: a

designer’s debugging tool (DDT), a line-
oriented text editor, a relocating
assembler, and a linking loader. All can
operate with the Sorcerer’s dual cassette
interface to allow tape-based system
development. The system supports
global symbols for intermodule com-
munication and allows the user to define
the input/output (1/0) devices for
source code, object code, and listings.
The debugging tool allows the user to
display and modify any programmable
memory location or any Z80 register.
Using the Development Pac, a program-
mer can design a program that is far
larger than the Sorcerer’s memory
without having to worry about size
limits, due to partitioning of memory
and two predefined buffers that can be
used for program storage. The package
is available from Exidy Data Systems,
2599 Garcia Ave, Mountain View CA
94043.

Circle 509 on inquiry card.

8086 Boards

CPU with
Vectored Interrupts

$650.

PROM-1/0

RAM
8K x 16/16K x 8

$495.
$395.

ANALOG Boards

A/D 16 Channel, $495.
12 Bit, High Speed

D/A 4 Channel,
12 Bit, High Speed

$395.

VIDEO
DIGITIZATION

Real Time Video $850.
Digitizer and Display
Computer Portrait
System $4950.

S-100 Boards

Video and/or Analog
Data Acquisition
Microcomputer Systems

leclllee ,

The High Performance S-100 People

TECMAR, INC.
23414 Greenlawn e Cleveland,OH 44122

(216) 382-7599
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TRS-80°°
SERIALI/0

e Can input into basic
e Can use LLIST and
LPRINT to output, or
output continuously e
RS-232 compatible @
Can be used with or
without the expansion
bus e On board switch
selectable baud rates
of 110, 150, 300, 600,
1200, 2400, parity or
no parity odd or even,
5 to 8 data bits, and 1
or 2 stop bits. D.T.R.
line e Requires +5,
-12 VDC e Board only
$139.85 Part No. 8010,
with parts $59.95 Part
No. 8010A, assembled
$79.95 Part No. 8010
C. No connectors pro-
vided, see below.

EIA/RS-232 con-

nector Part No.

DB25P $6.00, with

9. B conductor

cable $10.95 Part

No. DB25PS
3’ ribbon cable
with attached con-
nectors tofit TRS-
B0 and our serial
board $19.95 Part
No. 3CAB40.

® Type 103 @ Full or
half duplex ® Works up
to 300 baud ® Origi-
nate or Answer ® No
coils, only low cost
components ® TTL in-
put and output-serial
® Connect 8 Q) speak-
er and crystal mic.
directly to board @
Uses XR FSK demod-
ulator ® Requires +5
volts ® Board only
$7.60 Part No. 108,
with parts $29.95Part
No. 108A

APPLE Ill::
SERIAL 1/0
INTERFACE

Baud rate is continuously adjustable from O
to 30,000 e Plugs into any peripheral
connector e Low current drain. RS-232 input
and output @ On board switch selectable 5 to
B data bits, 1 or 2 stop bits, and parity or no
parity either odd or even e Jumper selectable
address e SOFTWARE e Input and Output
routine from monitor or BASIC to teletype or
other serial printer ® Program for using an
Apple |l for a video or an intelligent terminal.
Also can output in correspondence code to
interface with some selectrics. e Also
watches DTR e Board only $15.00 Part No.
2, with parts $42.00 Part No. 2A, assembled
$62.00 Part No. 2C

DISKETTES

i)

F"‘Ndls}s
verbaiinn

Box of 10, 5" $28.95,

8" $39.95.

Plastic box, holds 10

diskettes, 5" - $4.50,
6.50.

RS-232/ TTL
INTERFACE

e Converts TTL to RS-
232, and converts RS-
232 to TTL @ Twosep-
arate circuits e Re-
quires -12 and +12
volts e All connections
go to a 10 pin gold
plated edge connector,
kit $ 9.95 Part No.
232A 10 Pin edge
connector $3.00 Part
No. 10P,

RS-232/TTY
INTERFACE

This board has two
active circuits, one
converts RS-232 to
20mA, and the other
converts 20mA to
RS-232. Requires

8K EPROM riceon

Saves programs on PROM permanently (until
erased via UV light) up to 8K bytes. Programs
may be directly run from the program saver
such as fixed routines or assemblers. ® S-
100 bus compatible @ Room for 8K bytes of
EPROM non-volatile memory (2708's). @ On-
board PROM programming e Address
relocation of each 4K of memory to any 4K
boundary within 64K e Power on jump and
reset jump option for "turnkey"” systems and
computers without a front panel @ Program
saver software available e Solder mask both
sides e Full silkscreen for easy assembly.
Program saver software in 1 2708 EPROM
$25, Bare board $35 including custom coil,
board with parts but no EPROMS $1389, with
4 EPROMS $179, with 8 EPROMS $218.

| ===

T.V.
TYPEWRITER

® Stand alone TVT
® 32 char/line, 16
lines, modifications for
64 char/line included
® Parallel ASCII (TTL)
input ® Video output
® 1K on board memory
® Output for computer
controlled curser ®
Auto scroll ® Non-
destructive curser @
Curser inputs: up, down,
left, right, home, EOL,
EOS @ Scroll up, down
® Requires +5 volts
at 1.5 amps, and -12
volts at 30 mA @ All
7400, TTL chips @
Char. gen. 2513 @
Upper case only ®
Board only $39.00
Part No. 106, with
parts $145.00 Part
No. 106A

TAPE
INTERFACE

e Play and record Kan-
sas City Standard tapes
e Converts a low cost
tape recorder to a
digital recorder @ Works
up to 1200baud e Dig-
ital in and out are TTL-
serial e Output of
board connects to mic.
in of recorder e Ear-
phone of recorder con-
nects toinput on board
e No coils e Requires
+5 volts, low power
drain e Board only
$7.60 Part No. 111,
with parts $29.95Part
No. 111A

+12 and -12 volts.
$9.95Part No. 600A

FART MG BBa

$-100 BUS
ACTIVE TERMINATOR

Board only $14.95 Part No. 900, with parts
-$24.95 Part No. S00A

To Order:
&=

Send for FREE Catalog . . .

]

WAMECO PRODUCTS
WITH
ELECTRONIC SYSTEMS PARTS

FDC-1 FLOPPY CONTROLLER BOARD will
drive shugart, pertek, remex 5” & 8" drives
up to B drives, on board PROM with power
boot u [EJ w1|l operate with CPM (not
included) $42.95

FPB-1 Front Panel (Finally) IMSAI size hex
dls%ays Byte or instruction single step.

$42.95

MEM-1A BKxBl&uély buffered, S-100, uses

2102 type RA
$24.95, $168 Kit
GMB 12 MOTHER BOARD, 13 slot, termi-
nated, $5-100 board only $34.95

CPU-1 BOBOA Processor board S-100 with
8 level vector interrupt PCBD .. $25.85
$89.95 Kit

RTC-1 Realtime clock board. Two independ-
ent_interrupts. Software gm%ammable

PCBD 60.95 Kit
EPM-1 1502A 4K EPROM

arts less EPROMS
ER BOARD. Short Version of
$30.95

=2 16Kx8 Fully Buffered

CBD $25.95, 9.85 Kit

UART &
BAUD RATE
GENERATOR

® Converts serial to
parallel and parallel to
serial ® Low cost on
board baud rate gener-
ator ® Baud rates:
110, 150, 300, 600,
1200, and 2400 @
Low power drain +5
volts and -12 volts
required ® TTL com-
patible ® All characters
contain a start bit, 5
to B data bits, 1 or 2
stop bits, and either
odd or even parity. ® All
connections go toa 44
pin gold plated edge
connector ® Board only
$12.00 Part No. 101,
with parts $35.00 Part
No. 101A, 44 pin edge
connector $4.00 Part
No. 44P

HEX ENCODED
KEYBOARD

This HEX keyboar‘d
has 19 keys, 16 encod-
ed with 3 user defin-
able. The encoded TTL
outputs, B-4-2-1 and
STROBE are debounced
and available in true
and complement form.
Four onboard LEDs
indicate the HEX code
generated for each
key depression. The
board requires a single
+5 volt supply. Board
only $15.00 Part No.
HEX-3, with parts
$49.95 Part No. HEX-
3A. 44 pin edge con-
?&ctor $4.00 Part No.

e Board supplies a regulated +5
volts at 3 amps,, +12, -12, and -5
volts at 1 amp. e Power required is
8 volts AC at 3 amps., and 24 volts
AC C.T. at 1.5 amps. e Board only
$12.50 Part No. 6085, with parts

excluding transformers $42.50

Part No. B0B5A

Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order.
We accept C.0.D. orders in the U. S. only, or a VISA or Master Charge no., expiration date, signature, phone no.,
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han-
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800

a big self-addressed envelope with 41¢ postage gets it fastest!

ELECTRONIC SYSTEMS 0ert.5 P 0 Box 21638, San Jose, CA USA 95151

BYTE February 1980

Circle 164 on inquiry card.



COMPUCRUISE

Put a computer in
your car, which gives
you the most effec-
tive and functional
cruise control ever
designed, plus com-
plete trip computing,
fuel management sys-
tems, and a remark-
able accurate quartz
crystal time system.

So simple a child can
operate, the new
CompuCruise com-
bines latest computer
technology with
state-of-the-art re-
liability in a package
which will not likely be
available on new cars
for years to come e
Cruise Control ® Time,
E.T., Lap Timer, Alarm
e Time, Distance, Fuel
to Arrival e Time, Dis-
tance, Fuel to Empty e
Time, Distance and
Fuel on Trip e Current
or Average MPG,
GPH e Fuel Used, Dis-
tance since Fillup e
Current and Aver-
age-Vehicle Speed o
Inside, Outside or
Coolant Temperature
e Battery Voltage e
English or Metric
Display. $169.95 ,
without cruise con-
trol $129.95.

OPTO-ISOLATED
PARALLEL INPUT
BOARD FOR
APPLE Il

There are B in-

puts that can be dri-
ven from TTL logic or
any 5 volt source.The
circuit board can be
plugged into any of
the B sockets of your
Applell. It has a 1B pin
socket for standard
dip ribbon cable con-
nection.
Board only $15.00.
Part No. 120, with
parts $68.95. Part
No. 120A.

ASCII KEYBOARD

TTL & DTL compatible ¢ Full 67 key array
e Full 128 character ASCI| output « Positive
logic with outputs resting low  Data Strobe
* Five user-definable spare keys * Standard
22 pin dual card edge connector * Requires
+5VDC, 325 mA. Assembled & Tested.
Cherry Pro Part No. P70-05AB. $1:19.95.

FLOPPY DISK
STORAGE BINDER

This black vinyl
three-ring binder
comes with ten
transparent plastic
sleeves which ac-
commodate either
twenty, five-inch or
ten, eight-inch floppy
disks. The plastic
sleeves may be or-
dered separately and
added as needed. A
contents file is in-
cluded with each
sleeve for easy iden-
tification and organiz-
ing. Binder & 10 hol-
ders $14.95 Part No.
BB80O; Extra holders
95¢ each. Part No.
800

To Order:

e Tape Interface Direct
Memory Access e Re-
cord and play programs
without bootstrap load-
er (no prom) has FSK
encoder/decoder for
direct connections to
low cost recorder at
1200 baud rate, and
direct connections for
inputs and outputs to
a digital recorder at
any baud rate e S-100
bus compatible e Board
only $35.00 Part No.
112, with parts $110
Part No. 112A

SYSTEM
MONITOR

8080, 8085, or Z-80
System monitor for use
with the TIDMA board.
There is no need for the
front panel. Complete
with documentation
$12.95.

16K EPROM

Uses 2708 EPROMS,
memory speed selec-
tion provided, ad-
dressable anywhere in
65K of memory, can

be shadowed in 4K in- F

crements. Board only
$24.95 part no.
7902, with parts less
EPROMs $49.95 part
no. 7902A.

ASCII KEYBOARD

53 Keys popular ASR-33 format ¢ Rugged
G-10 P.C. Board ¢ Tri-mode MOS encoding
¢ Two-Key Rollover «MOS/DTL/TTL Compat-
ible « Upper Case lockout ¢ Data and Strobe
inversion option ¢ Three User Definable
Keys ¢ Low contact bounce * Selectable Par-
ity » Custom Keycaps * George Risk Model
7583. Requires +5, -12 volts. $59.95 Kit.

RS-232/20mA
INTERFACE

This board has two
passive, opto-isola-
ted circuits. One con-
verts RS-232 to
20mA, the other con-
verts 20mA to RS-
232. All connections
go to a 10 pin edge
connector. Requires
+12 and -12 vaolts.
Board only $9.95,
part no. 7901, with
parts $14.95 Part
No. 7901A.

ASCII TO CORRESPONDENCE
CODE CONVERTER

This bidirectional board is a direct replace-
ment for the board inside the Trendata 1000
terminal. The on board connector provides
RS-232 serial in and out. Sold only as an
assembled and tested unit for $229.95.

Part No. TA 1000C

DISK JACKET™

Made from heavy duty
.0085 matte plastic
with reinforced
grommets. The mini-
diskette version holds
two 5-1/4 inch disk-
ettes and will fit any
standard three ring
binder. The pockets to
the left of the disk-
ette can be used for
listing the contents of
the disk. Please order
only in multitudes of
ten. $9.95/10 Pack.

ATARI 800

Computer with 8K
$995.00, disk drive
$549.00, printer
$599 g9

VIDEO TERMINAL

16 lines, 64 columns
Upper and lower case
¢ 5x7 dot matrix ¢ Se-
rial RS-232 in and out
with TTL parallel
keyboard input ¢« On
board baud rate
generator 75, 110,
160, 300, 600, &
1200 jumper select-
able « Memory 1024
characters (7-21L02)
« Video processor chip
SFF96364 by Necu-
lonic « Control char-
acters (CR, LF, —, «,
T, L. non destructive
cursor, CS, home, CL
* White characters on
black background or
vice-versa * With the
addition of a key-
board, video monitor
or TV set with TV
interface (part no.
107A) and power
supply this is a com-
plete stand alone
terminal * also S-100
compatible ¢ requires
+16, & =16 VDC at
100mA, and 8VDC at
1A. Part No. 1000A
$199.95kit.

COMPUCOLORII

Model 3, 8K $13 95,
Model 4, 16K $14 95,
Model 5, 32K $16 95.
Prices include color
monitor, computer,
and one disk drive.

CASSETTE TAPE
ERASER

REMOVES RECORD-
INGS IN ONE SEC-
OND! The process
eliminates static pos-
itive / negative ions
and maintains original
tone quality with min-
imal tape hiss ¢ To im-
prove tone quality * To
reduce hissing ¢ For
quick and easy to
erase ¢ No battery or
liquid required  Pow-
erful and effective ac-
tion » Unconditional 2
ye guarantee.
EHASER 8 $19.95.

16K RAMS

For the Apple,
TRS-80 or Pet $8
each Part No. 4116/
=31 e 48

APPLE Il HOBBY/
PROTOTYPING
CARD

$14.95 Part No.
7907

e P
PET COMPUTER

With 16K & monitor -
$795. Dual Disk
Drive - $10 85

or

APPLE Il PLUS

18K - $975, 32K -
$1059, 48K - $1123.
Disk & cont. $589

T.V. INTERFACE

® Converts video to
AM modulated RF,
Channels 2 or 3. So
powerful almost no
tuning is required. On
board regulated power
supply makes this ex-
tremely stable. Rated
very highly in Doctor
Dobbs' Journal. Recom-
mended by Apple ®
Power required is 12
volts AC C.T.,, or +5
volts DC @ Board only
$7.60 part No. 107,
with parts $13.50 Part
No. 107A

OUTPUT BOARD
FOR APPLE il

This board has-8 triacs capable of
switching 110 volt 6 amp loads (660 watts
per channel) or a total of 5280 watts. Board
only $15.00 Part No. 210, with parts
$119.95 Part No. 210A.

Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order.
We accept C.0.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no.,

@ | shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- |

Send for FREE Catalog . .

a big self-addressed envelope with 41¢ postage gets it fastest!

ELECTRONIC SYSTEMS 0cot5  P.0.Box21638, San Jose, CA USA 95151
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Circle 165 on inquiry card.

The DATATRANS 1000
/-—-”’

A completely refurbished

IBM Selectric Terminal with

built-in ASCII Interface.

. $1495

224

300 Baud

14.9 characters per second

printout

Reliable heavy duty Selectric

mechanism

RS-232C Interface
Documentation included
60 day warranty - parts and

labor

High quality Selectric printing

typewriter

Off-line use as

Optional tractor feed available
15 inch carriage width

SERIAL 1/0
Four Serial 1/0 RS-
232 ports, S-100
Bus, Software or
jumper selectable
baud rates (110, 300,
600, 1200, 2400,
4800, 9600, 19.2K),
on board Xtal baud
rate generator, Ad-
dressing, switch
selectable, Parity or
no parity (odd or even)
switch selectable,1 or
2 stop bits, 5 to 8
bits/character. Board
only $29.95, Part No.
7908. With parts (kit)
$198.95, Part No.
7908A.

ARSI,

Charge. M

'

TELPAR

TTL parallel, TTL serial, RS232C serial, 20
mil loop serial. Quiet, clean — no ribbons or
ink; 24 characters/second; Upper/lower case
96 ASCII characters; Signalling rates: Serial
Mode — 110 or 300 Baud; Parallel mode — up
to 960 characters/second; For applications
over 48 columns, automatically prints on next
line; Prints 1 character at a time — ideal for
interactive applications; Local line feed for
advancing paper; Parity check (odd, even or
none); ASCII control codes: back space, car-
riage return, line feed (implemented as a new
line), vertical tab (1 line), negative vertical tab
(on receipt of ESC, VT), Bell (3 microsecond
pulse on receipt of BEL) PS-48C Printer
$699, with Keyboard, $8395. Paper roll
5'2"x164' $3.00

HOW TO ORDER

DATA-TRANS 1000

1. We acce;it Visa, Master
e cashiers checks or

personal check payable to:

DATA-TRANS

2. All orders are shipped
F.O.B. San Jose,CA

3. Deliveries are immediate

44 BUS MOTHER
BOARD

Has provisions for ten
44 pin (.156) connec-
tors, spaced 3/4 of an
inch apart. Pin 20 is
connected to X, and
22 is connected to Z
for power and ground.
All the other pins are
connected in parallel.
This board also has
provisions for bypass
capacitors. Board
cost $15.00 Part No.
102. Connectors
$3.00 each Part No.

For orders and information

DATA-TRANS
2154 O’Toole St.

Unit E

San Jose, CA 95131
Phone: (408) 263-9246

GAME PADDLES
& SOUND

For Your TRS 80

(Level Il or Disk)

Includes: 2 game pad-
dles, interface, soft-
ware, speaker, power
supply, full documen-
tation including: sche-
matics, theory of
operation, and user
guide; plus 2 games on
cassette (Pong and
Starship War). $79.95
Complete Part No.
7922C

LEEDEX
MONITOR

12" Black and White ¢
12 MHz Bandwidth
*» Handsome Plastic
Case+$139.00

DIGITAL
CASSETTE

5 min. each side. Box
of 10 $39.965.

To Order » Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order.
' We accept C.0.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no.,

&=

shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han-
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800

| Send for FREE Catalog . . . a big self-addressed envelope with 41¢ postage gets it fastest!

ELECTRONIC SYSTEMS 00t 5 P.0.Box21638, San Jose, CA USA 95151
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Dial: 402-987-3771 |l

\r—

HOT LINE 99

Dial:(402)
YOU NEED CRISP, HIGH CONTRAST | ;987-3771
BLACK-WHITE and VIVID COLOR
ALPHA-NUMERICS/GRAPHICS A
CAPABILITIES FROM YOUR VIDEO
MONITOR IF YOU WANT REALLY
SUPER-LOOKING IMAGES FROM
YOUR COMPUTER!!

AS SPEGIALISTS III VIDEO
G uwe

modulator for your system.
Our product line includes
the popular ''Micro-Verter”
(081 and Apple Inc. approved
UHF color modulator), a variety
of color agfwa—w monl'oz:u,dfnlw
cameras, B-W cameras, [
subcarrier kits and parts, FREE SETRREE M
CATALOG UPON REQUEST. VIA OUR
Dealers welcomed, Well established HOTLINE!!
program with over 400 dealers,

/
@

SATELLITE
TRACKING
SOFTWARE

Sl

AT TRAK INTERNATIONAL

APPLE Il

ITUDE/LONGITUDE/ALTITUDE/A }I
FUTLRE, p

« tull SELF TEST mode
« handles all ty;

Alr Mail FREE except $4.00 US outside North America

Send cheque/money order to:
SAT TRAK International
c/o Computerland of Colorado Springs
4543 Templeton Gap Road
Colorado Springs CO USA 80309
Colorado residents add 5% sales tax.

SWITCH

OPTO ISOLATED 120 VAC
SOLID STATE SWITCH

«INPUT 5 VDC 2 MA (TTL)
« ISOLATION 1500 VDC
« OUTPUT 6 A 120 VAC 720 W
«SIZE 2 x 2 1 CHANNEL
«SIZE 2 x 8 4 CHANNEL
PRICE KIT TESTED UNIT
1CH. $9.95 $12.50
4CH. $34.95 $44.95
ADD 6% SALES TAX IN CALI-
FORNIA AND $1.00 SHIPPING
& HANDLING FOR ORDERS
LESS THAN $20. ADD 4% FOR
VISA OR M.C.

JOHN J. BELL

P.0. BOX 338

REDWOOD CITY, CA 94064
(415) 367-1137

Circle 172 on inquiry card.

WY AT

SURRLDS ELECTRONICS

IBM SELECTRIC ®
BASED 1/0 TERMINAL
WITH ASCII CONVERSION
INSTALLED $645.00

e Tape Drives ¢ Cable
* Cassette Drives ¢ Wire
e Power Supplies 12V15A, 12V25A,
5V35A Others, ¢ Displays
e Cabinets ©® XFMRS ¢ Heat
Sinks ® Printers © Components
Many other items, SEND $1.00 FOR CATALOG
REFUNDABLE FIRST ORDER
WORLDWIDE ELECT, INC.
130 Northeastern Blvd.
Nashua, NH 03060
Phone orders accepted using
VISA or MC
Call 603-889-7661

Circle 167 on inquiry card.

TRS-80 users

Learn FORTH

FORTH is a structured high level language that
dramatically cuts program development time. You
can expand the FORTH language by defining new
operations and data types. FORTH programs are
compiled to reduce memory space and speed execu-
tion
tinyFORTH is a complete version of the powerful
FORTH language tailored to the TRS-80. The
linyFORTH system includes FORTH, a text editor,
an assembler. graphics. and cassette 1/0.
Learn FORTH on your own computer. The
tinyFORTH user’s manual contains hundreds of
examples to teach you FORTH in a hands-on style
tinyFORTH for 16k level 11 TRS-80:
Cassette and full documentation ... .......$29.95
Documentationonly ....................5 9.95
All orders are fully guaranteed. And $1.50 for
postage and handling. Order with check. money
order, Visa. or Mastercharge.

Write for a FREE booklet describing FORTH.

The Software Farm

Box 2304 Dept. AIS Reston, VA 22090
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STATIC RAM CH}IPS _
ACTORY PRIME frofecsoratcaiy hoaras™ "
2114L 450 ns.$5 90 200 ns . $6.90
4044 450 .$5.90 250 ns. $6.90

Add $5. 00 Handung on Orders Under $200.00

32K STATIC RAM BOARD

OR THE SS50 AND SS50C BUS (SWTP etc.)

» SS50C Extended Addressmg (can be disabled)
* 4 separate 8K block:

* Low power 2114L RAMS (2 AMPS Typical for 32K)

Phone, write, or see your dealer for details and rlces on oul
broad range 'of Boards and Systems for the SS50/SS50C bu
including our UNIQUE 80x24 VIDEO BOARD, and our_ AQ
Power Control Products for all computers.

= 1)) GHQ

1337 W. 37th Place ® Chicago, IL 60609
312) 927-5510 ¢ TWX 910-221-4055

The Company that delivers.
Quality Electronic products since 1975.
GIMIX® and GHOST® are Registered Trademarks of GIMIX INC

Circle 173 on inquiry card.

SHORT °50 FT.
CASSETTES

Qty. Price
1 $1.00

Al

w
MICROSETTE CO. 777 Pakoiar Sannyvabe, Cal. 94086
e A ST

10 $0.75

50 $0.65

Premium tape and cassettes acclaimed
by thousands of repeat order microcom-
puter users. Price includes labels, cas-
sette box and shipping in U.S.A. VISA
and M/C orders accepted. California
residents add sales tax. Phone (415)
968-1604.

MICROSETTE CO.
475 Ellis Street
Mt. View, CA 94043

Circle 168 on inquiry card.

Put
SARGON II

on Disk

Send a SASE and $5 to:
RCYV Consultants, Dept B
9459 Taylorsville Road
Dayton, Ohio 45424

for complete instructions enabling you to copy your
Hayden tape to disk. Implementation relocates the
tape-loaded machine-language code from low to
high memory during DOS operation, and during
game-play disables the monitor vectors which
would point into SARGON II code, thus avoiding
critical memory conflicts.

All you have to do is type in and run a 4-statement
BASIC program, and it does everything necessary
to make the tape-loaded SARGON II code ready for
disk storage, retrieval, and game-play. As a bonus,
you get to keep the DOS 2.2 Keyboard debounce
feature during SARGON II operation!

Requires a TRS-80 Model I Level I 32 K with one
disk drive, and a DOS 2.2 diskette.

1 Copyright 1979 By Hayden Book Company
2 Trade Mark of the Tandy Corporation

Circle 171 on inquiry card.

]'he best choie
In mainframes !

® §100 CARD FRAME
® 22 MHz 12" CRT MONITOR  ® ASSEMBLED & TESTED
® 18 AMP POWER SUPPLY ® READY FOR YOUR CARDS

® AXIAL BLOWER

® UPPER & LOWER CASE
ASCII KEY BOARDS

@ $895.00 OEM QUANT. ONE

OOD INFINITE

incorporated

Celebrating Our 13th Year.
819 E. STRAWBRIDGE, MELBOURNE, FL 32901 — (305) 724-1588
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EXCITING MAIL ORDER DISCOUNTS

NOVATION CAT  |EEDEX VIDEO 100

ACOUSTIC MODEM
12" BLACK & WHITE MONITOR

* ANSWER. ORIGINATE
S BELC A0S *VIDEO BANDWIDTH 12 MHz +3db

+ LOW PROFILE DESIGN *COMPOSITE VIREO INPUT
$179% $429%

’CIPPIGLHISI( SOROCIQ 120

SERIAL RS232C

FULL ASCH Il UPPER/LOWER CASE
OR APPLETIPLUS NUMERIC KEYPAD CURSER KEYS

o SCREEN CONTROL & 00
\sg 75 PROTECTED FIELDS 3750

*ALSO AVAILABLE®
-  ApRrENasKa129 SOROC 1Q 140 $1,225.°°
sCOLOR 'GRAPI!ICS *SOUND «2-80 MICROPROCESSOR SORCERER'

*30x64 CHARACTER DISPLAY
*S-100 COMPATIBLE EXPANDABLE

*APPLE HI ACCESSORIES® *SERIAL AND PARALLEL | O
*DUAL CASSETTE 10
APPLE SOFT BASIC CARD.,.... *155  APPLE DISK Il .. D o N e ics
DC HAYES MICROMODEM ... ... *335 WITH CONTROLLER CARD . ...*495 *RESIDENT 4K MONITOR ROM
ALF MUSIC SYNTHISIZER........*240  PASCAL LANGUAGE SYSTEM. *450  03benionincasesun

*UPPER/LOWER CASE AND NUMERIC KEYPAD
CORVUS 10 MEGABYTE DRIVE $4,650 INTEGER BASIC CARD

16K 3995 32K 51,145 48K $1295 ‘s

SD EXPANDORAM » TO ORDER »
Phone orders invited, using credit cards. Or send cashiers |fEISGIMRIEI[0]
:S\/Lgﬂ?{é%PJ;‘%%I%EQQA&BBOOA;E)D \:VG'LFLOJTUT MEMORY. S;‘:z 88 chieck or money order that draws on a ('S bank. Ploase add | RN
B OWER CONSUMPTION & WATTS AKKIT 56500 3% ($10 Minimum) for handling; shipping (air service) and
e == insurance, or equipment will be shipped fraight collect.
*BANK SELECT *PHANTOM REFRESH 48KKIT___ 34900

Californla residents add 6% sales tax  All equipment is in
*NO WAIT STATES REQUIRED BAKKIT_______409.00 factory cartons with the manufacturers warranty. Equipment

ADD $50 FOR ASSEMBLED & TESTED is sub)ec! to price change and availability without notice.

Save More Than 80%
North Star—Intertube

Thinker Toys—Microtek .
The Smartest C ters at the Smartest P
MEMOREX § MINI FLOPPY AT § o S
: List
m s $ STORE DISCOUNT §$ Horizon-1-32K-D Kit $1999
oppy Discs
Assembled & Tested R_765
] Horizon-R-32K Kit Quad R799
Lowest prices. WE WILL NOT SINGLE SIDED- $225 .00 § Ass;srrnbli? Bcr’)l‘assted S 3215
BE UNDERSOLD!! Buy any v - apgalfor, Notuli g uation D18
quantity 1-1000. Visa, Mastercharge DOUBLE SIDED $345 .00 E%gfrg'}llz?grég;;fngAglgHz 8000
accepted. Call free (800)235-4137 gﬁ;’;ﬁz&g‘i’g f?ﬁig/ffytﬁfgw }éig
for prices and information. All CABINETS-CABRLES AND %;é}rs:;?lr{neréis%stem memory
V4

orders sent postage paid. POWER SUPPLIES ARE Godbout Memory

ALSO AVAI LABLE Intertube IT Smart Terminal 995 745
Microtek Printer 750 675
Anadex Printer 995 875
Florida Data Printer 600 CPS 4300 Call for price
Maryellen Word Processor Your Best Buy
PACIFIC INTERFACE ., INC Textwriter III
EXCHANGES o EZ-80 Tutorial Learn Machine Language
: 20932 CANTARA ST PDS For North Star Better Than CP/M
100 Foothill Blvd. Compiler for Horizon Secret Superfast Code 100
San Luis Obispo, CA CANOGA PARK.CA 91304 10% Off Software Prices With Computers
93401. (In Cal. call 2 Verbatim the Best Diskettes Box of 10 99
d Which Computers Are Best? Brochure. . . . FREE|
(805) 543-1037)) North Star Documentation Refundable R0
= W/HRZ
(2 l 3) 3 4 1 79 1 4 American S8quare Computers
Kivett Dr * Jamestown NC 27282
919

Circle 229 on inquiry card. Circle 230 on inquiry card. Circle 231 on inquiry card.
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NEW PRODUCTS!

Super Color $-100 Video Kit $99.95
Expandable to 256 x 192 high resolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped. 1K RAM expanda-
ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc.
Gremlin Color Video Kit $59.95

32 x 16 alpha/numerics and graphics; up to 8
colors with 6847 chip; 1K RAM at E000. Plugs
into Super Elf 44 pin bus. Not expandable to high
resolution Graphics.

Elf Il Adapter Kit $24.50
Plugs into EIf Il providing Super EIf 44 and 50 pin
bus plus S-100 bus expansion (With Super Ex-
pansion). High and low address displays, state
and mode LED's optional $18.00.

1802 16K Dynamic RAM Kit $149.00
1802/S-100 expandable to 32K, Hidden refresh

w/clocks up to 4 MHz w/no wait states Addl. 16K
RAM $79.00.

Quest Super Basic

Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worldwide to ship a full size Basic for 1802
systems. A complete function Super Basic by
Ron Cenker including floating point capability
with scientific notation (number range +.17€%),
32 bit integer +2 billion; Multi dim arrays; String
arrays; String manipulation; Cassette 1/0, Save
and load, Basic, Data and machine language pro-
grams; and over 75 Statements, Functions and
Operators.

Easily adaptable on most 1802 systems. Re-
quires 12K RAM minimum for Basic and user

programs. Cassette version in stock now. ROM
versions coming soon with exchange privilege
allowing some credit for cassette version.
Super Basic on Cassette $40.00
Tom Pittman’s 1802 Tiny Basic Source listing
now available. Find out how Tom Pittman wrote
Tiny Basic and how to get the most out of it.
Never offered before. $19.
$-100 4-Slot Expansion

Super Monitor VI.I Source Lis!lng
Coming Soon: A tor,

bler, DA/AD, Super Sound/MusIc EPHDM pro-
grammer.

$ 9.95
315 00

RCA Cosmac Super Elf Computer $106.95

Compare features before you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits of the Super Elf for so little money. The Super
Elf is a small single board computer that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCII
Keyboards, video character generation, etc.
Before you buy another small computer, see if it
includes the following features: ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.

The Super Elf includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and after executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators.

An RCA 1861 video graphics chip allows you to
connect toyour own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys
plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large, on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game.

Many schools and universities are using the
Super Elf as a course of study. OEM's use it for
training and research and development.
Remember, other computers only offer Super Elf
features at additional cost or not at all. Compare
before you buy. Super EIf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet ‘with drilled and labelled
plexiglass front panel $24.95. Expansion Cabinet
with room for 4 S-100 boards $41.00. NiCad
Battery Memory Saver Kit $6.95. All kits and
options also completely assembled and tested.
Questdata, a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12.00 per year.

Tiny Basic Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EIf. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or Tl
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.

A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/write software, (relocatible cassette file)
another exclusive from Quest. Itincludes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. The Super Monitor is written with

subroutines allowing users to take advantage of
monitor functions simply by calling them up.
Improvements and revisions are easily done with
the monitor. If you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button.

Other on board options include Parallel Input
and Output Ports with full handshake. They
allow easy connection of an ASCI| keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two S-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel |/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$15.50 for easy connection between the Super
Elf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply ).

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.
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Same day shipment. First line parts only.
Factory tested. Guaranteed money back.
Quality IC's and other components at fac-
tory prices.

INTEGRATED CIRCUITS

. Box 4430X Santa Clara, CA 95054
For will call only: (408) 988-1640

2322 Walsh Ave.

74001TL LM323K-5 595 CD4021 125
o g asan i L
74024 1 15 150 CD4023 ) .
74049 19 LM320T-5 160 CD4024 75 21L02 RESISTORS U4 watt 5%
74008 33 UM32OT.8 160 CDd0ps 28 21F02 10 per type 03 1000 per type 012
7410 1§ LM320T-12 1.50 CDd026 200 2104A4 NB25123 3.50 25 pertype 025 350 piece pack
74148 70 LM320T-15 160 CD4027 .66 210784 N§25126 375 100 per type 015 S per type 6.75
74200 18 LM32N 1 CD4028 85 21111 NB25129 375 V2 watt 5% per type .05
742N 3g LM33ON 155 CD4opg 102 21122 NB25131 3.75 YBOARDS
7430 20 LM340k-5 135 CDdogo 45 2114l NB25136 875 56 oy ASCH keyboard kit ser.50
7442N ‘50 LM340K-8 1 ch4035  1.02 211413 g NB25137 8.75 Fu“v ase embled
7445N 89 LM340K-12 135 CcD40d0 1.02 4116 1 DMB577 2.90 SCIl keyboard kit
25138 ; Yoy M yboard ki
747N 60  LM340K-15 1 CD4042 85 8223 2.90 runy assembled 70.00 Encmsuwu 9;
7448N 69  LM340K-24 1 €D4043 85 MM526: A
7450N 18 LM340T-5 1 CDA044 MM5280 3 CONNECTORS LEDS
74T4N 35 LM340T-8 1 cD4046 167 MM5320 9 30 pin edge 250  Red T018 15
7475N 49 LM340T-12 1 CD4049 45 MM5330 S 4 pin edge 375 Green, Yellow T018 20
7485N 88 LM340T-15 1 €D4050 49 PD4ND3 4 100 pin edge  4.50  Jumbo Red
7480N 185 LM340T-18 1 Cp4051 113 PD411D-4 S 100 pin edge WW 5. 25 Green, Orange, Yellow Jumbo Za
7490N 43 LM3d0T-24 1 CD4060 142 PSI01L 13. Cliplite LED Mounting Clips  8/$1.25
749N 43 LM343H 4 CD4066 71 42004 g SOCKET! (specify red, amber, green, yellow, clear)
74930 43 LM3s0 750 CD4068 40 82528 2 Sn)uzr Tin Low Pmllla
7495N 69 LM370 1 CD4069 40 91L02A 1 PIN 1UP PIN 1UP  CONTINENTAL SPECIALTIES in stock
41001 g0 LM377 300 cDdo70 .50 HDOGSS 6 8 .05 22 .30  Complsiine ol breadbodrd est equip.
7410IN 35  LM379 5 €D4071 28 IM571 4 14 14 24 35  MAX-100 8 dight Freq. Ctr. $12
742N 34 LM3BON 100 CDo72 (28 GIAY38500-1 9 16 16 28 42
741230 53 LM381 1 €04073 28 MCMB57 9 18 7 46 0K WIRE WRAP TOOLS In :lnnk
741250 45 LM382 160 CD4ozs .28 9368 3 20 29 40 .57  Portable Multimeter 18.00
7414N 69 LM703H 40 CD4o76 1.5 410D 10, 2 el 14 pin ww 20
74150N 5 LM709H 04078 416 16 SPECIAL PRODUCTS
74151N g LM723HN 50  CD4081 28 WIRE WRAP LEVEL 3  MMSB65 Stopwatch Timer  9.00
74154N  1.00 LM733N 7 CDA0B2 28 PIN PIN PC board 7.50
74157N g LM741CH CD4116 47 CLOCK 14 32 24 85  Swliches Mom. Pushbutton .27
161N 7 LM741N CD4490 550 MMS314 390 46 313 28 100 3 pos. slide 25
74162N 7 LM747HN €D4507  1.00 MMS5369 210 18 57 40 123  Encoder HDO1655 6.95
74163N 7 LM748N 3 CD4508 425 IM5841 14.4 3 Digit Universal
T4174N 6 LMI303N 175 CD4510 1.02 MMS86S 7 CRYSTALS Counter Board Kit
741750 0 LM1304 1.10  CD4511 94  CT7001 5 1 MHz 4 Operates 5-18 Volt DC to 5 MHz
74160N 115  LM130s 1.27 CD4515 2.52 CT7010 8 2 MHz s typ. .125" LED display 10.50
74192N 7 LMI307 200 CD4516 1.0 MMS375AAN 3 1 MHz 4 Paratronics 100A Logic
183N 5 LMI1310 275 CD4518 .02 MMS375AGIN 4 5 MHz 4. Analyzer Kit $224.00
742218 2,00 LM1458 47 CD4520 ‘.02 7205 16 10 MHz 4 Model 10 Trigger g
74268N 165 LM1800 175 (CD4se7 151 7207 7.50 18 MHz 3 Expander Kit 5229.00
74365N 5 LM1812  7.50 CD4528 79 7208 15.95 20 MHz 3 Model 150 Bus ;
74366N 5 LM1889 300 CD4553 3.50 7209 495 33 MHe 3 Grabber Kit $369.00
74367N 6 LM2111  1.75 CD4566 2.25 DSO026CN 375 33768 Muz 1 Singiae 3% Digh
LM2902 150 CDA583 450 DSOSGCN 375  igagaMHz 4 il SH6i0s
741800 TTL LM3SON .60 CDASB5 110 MMS3104 250 3o705 MHz Clock Calendar Kit $23.95
74LS00N LM39%05 175 CD40192 3.0 20100 MHz 1 2.5 MHz Frequency Counter
74L802N LM3G0ON .89  74C00 2 2097152 MHz 4. Kit $37.50
74LS04N C1458V 5| 4004 40  MICROPROCESSOR 5 45761y 4 30 MHz Frequency Counter
74L505N NES4OH  3.75 74010 28 6800 1750 39768 MHz 4 Xit $47.75
74LS08N NESSON  1.00 74c14 210 08802 1800 someBMHz 4 i
74LS10N NES95V 74020 28 S000A 895 5185 MHz 4 TRANSFORMERS
740513 NE556A 74C30 25 8085 790 S7uIMHz 4 6V 300 ma 328
74LS14N 170 NESGSA 1 74048 195 280 75 65535 MHz 4 12 Volt 300 ma transformer 1.25
745200 3 E566V 1 74074 75 280A 18 78 1431818 MHz 4 12.6V CT 600 ma 375
74(s22n 33 NESerV 100 74c76  ra4p 8212 N0 g MHz 4 12V 250 ma wall plug 2.95
74US28N 41 NES70B 500 74c0 145 8214 800 221181 MHz 4 J2Venzs0im Vallpug 350
74530 35 78L05 7409 140 8216 2.90 24V CT 400 395
74539N 75 78L08 746154 300 5224 25 KEYBOARD ENCODERS 10V 12amp Ywallpg 495
74LS38N 78M05 74C160  1.44 822 535 Av5.2376 12 12V 6 amp 95
TALSTAN 1 5108 1 740175 1.35 8291 50 av5.3600 17 12V 500 ma wall plug 475
TALSTSN 1 75491CN 740192 165 8293 15.00 7409 5 12V 1 amp wall plug 6.50
74LS00N .85  75492CN 74C221 2.0 8295 925 740923 5 12V 3 amp wall plug 50
74LS93N 75494CN 74cd05 500 8257 1950 hotes-s B
iz 1 2746906 75 8259 19.50 DISPLAY LEDS .

[S107N 45 A to D CONVERTER 740914 195 1802CP 0 Somnectors Rszs2 jatl BTl 28
TilSivn 45 Goswp o dsg 7iCoze 5 plisigiiiss 295 MaN7274  CA/CA 300 100
7405113V 35  g7oocs  13.95 740923 5,50  1802DP ou2ss .5 U704 € 300 125
74LS12N B9 B7OICN  22.00 74C8Z5 6. puE s DL707/0L707R  CA 300 1.00
74S136N 45 87500  13.95 74C9%  B.95 1861 1150 Rszaz Complete Set s :n DL727/728  CA/GC 500 1.90
74L3151N 85 LD130 5 740927 6595 CDP1B02CD 19.95 pEGS o ok 1
7ALS1SN 85  9400CIVIF 7.40 COPIB02D 2500 pajap i OL7477s0  CA/CC 600 195
74LS157N 85 ICL7103 950 INTERFACE COPIBGY= 1285, [DATSS 310 ENp3sg CC 357 .70
7ALS162N 1.15 ICL7107 1425 8095 65 6820 9.95 CC/GA 500 135
74L5163N 1.1 8096 65 6850 1285  Hickok 3% Digit LED /

FND503/510  CC/CA 500 .90
TALSI74N 2.0 8097 65 6502 1250 myjtimeter 6995 CC/CA 800 220
74LS190N 1.0 cuamm Fair. 50 8098 65 6504 16.50  Stopwatch Kit  26.95 \ 3 gigit Bubble 50
74L5221N 1.95  CD4OX 16 8109 1.25 6522 1360 Ayto Clock KIt  17.95 4 gigit Bubbl 80
74L5258N .6 cmum 28 8110 4.5 DCE Fllarescont 199
74L5367N 1.35  CDA002 28 8713 3.00  UART/FIFO TRANSISTORS DC10 Fliosaen 17
CD4006 1.0 8T20 550 AY5-1013 550 pitpe DG10 Fuarescent 1
INEA 04007 28 8123 310 Avsi014 750 AR 4 Soakdnin dapley »
CAI45 90 CD400B .28 BTa4 o 3.50 3% 895 aNa369 30 7520 Claren photocels 39
CA3046 1.0  CD4009 45 8125 3.2 2N2904A 20 TIL311 Hex 9150
CA3081  1.80 CD4010 45 8126 1169 PROM 2N2907A 25 MAN3540 CC 30 1.10
A%082 190 CD4011 28 8128 275 17024 %% on30sa 10 MANSB10 CA 40 1
A3089 2195  CDA40I2 28 8197 169 2708 1050 543538 35 manaold S
LM301AN/AH.35  CD4013 8198 1.69  2716T1 29.50  HN36a3 25 MANATIO 240, o
LM3I0SH 87 CDa014  1.00 2716 Intel  48.00 - 5304 18 MAN4740 SR
LMIO7N 35 CD401s  1.00 MOS/MEMORY 2732 300 2N3906 18 MANGGO CC 56 295
LM30BN .89 CD4016 45 R 2758 250 9N3055 89 MANGTIO0 CA 60 1.35
LMIK 150 CodOIT 15 21011 395 e 8500 2nad00 25 MANG740 CC 60 135
LM3TIHN 90 D401 . Lo o0 aNadon 75 MAl002A 8.95
IM3ITT/K 375  CD4019 45 2100AL-4 1.25 87 2M4402 2%
318 1.35  CD4020 102 2102AN-2L 160 87554 SHUE 50  MA1012A 8.95
LM320K-5 15 82523 295 {1p3ia 100 102P3 transtormer  2.25

ROCKWELL AIM 65 Computer
6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00, 8K Basic Interpreter $100.00.

Special small power supply for AIM 65 assem. in
frame $49.00. Complete AIM 65 in thin briefcase
with power supply $485.00. Molded plastic
enclosure to fit AIM 65 plus power supply $47.50.

AIM 65/KIM/VIM/Super EIf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

AIM 65/KIM/VIM 1/0 Expansion Kit; 4 parallel
and 2 serial ports plus 2 internal timers $39.00.
PROM programmer for 2716 $150.00.

Multi-volt Computer Power Supply
8v 5amp, =18v .5amp, 5v 1.5amp, —5v
.5 amp, 12v .5 amp, —12 option. =5v, =12v
are regulated. Kit $29.95. Kit with punched frame
$37.45, $4.00 shipping. Woodgrain case
$10.00, $1.50 shipping.

PROM Eraser
Will erase 25 PROMs in 15 minutes. Ultra-
violet, assembled $37.50

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards.
6-.50" LED Displays. 5314 clock chip, trans-
former, all components and full instructions.
Orange displays also avail. Same kit w/.80"
displays. Red only. $21.95. Case $11.75

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up, all in one kit w/fult
parts and instructions. $7.2

$-100 Computer Boards

8K Static RAM Kit $135.00
16K Static RAM Kit 265.00
24K Static RAM Kit 423.00
32K Static RAM Kit 475.00
16K Dynamic RAM Klt 199.00
32K Dynamic RAM Kit 310.00
64K Dynamic RAM Kit 470.00
8K/16K Eprom Kit (less PROMS) $89.00
Video Interface Kit $129.00
Motherboard $39.  Extender Board $8.99
Video Modulator Kit $8.95

Convert your TV set into a high quality monitor
without affecting normal usage. Complete kit
with full instructions.

to crystal time base. Outstanding accuracy.

791C Update Master Manual $35.00
Complete IC data selector, 2500 pg. master refer-
ence guide. Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. No foreign orders.

Digital Temp. Meter Kit $34.00
Indoor and outdoor. Switches back and forth.
Beautiful. 50” LED readouts. Nothing like it
available. Needs no additional parts for com-
plete, full operation. Will measure —100° to
+200°F, tenths of a degree, air or liquid.
Beautiful woodgrain case w/bezel ~ $11.75

FREE: Send for your copy of our NEW 1
QUEST CATALOG. Include 28¢ stamp.
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C/MOS (DIODE CLAMPED)

PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridges [BIISIIIEH

22 4028 - 75 4069 45 7aco3 - 95 e 6A P ap

22 4025 22 4071 - 20 74C151 - 1.76 4" x 6 DOUE}LE_SIDED EPOXY 2N6233-NPN SWITCHING POWER . $1.95 |_bf SA | B8PIN 17 24 PIN .35
27 4027 a5 4072 35 74C157 — 175 EOGéI\RD 1/16" thick Siinen MRF-8004 a CB RF Transistor NPN . $ .75 14 PIN .20 28 PIN a0
S s e s SR e T S - NIPZ2NPNSITOR .. v oy ven $1.00 200 1.30 | 2.20 [ 16 PIN 22 40 PIN .60
22 4030 - 35 ama - 120 74163 — 100 flj EPOXY glass vector board 2N4908 PNP SiTO-3. . .. ... ... $1.00 400| 1.00 | 1.65] 3.30 18 PIN .25

2 0% 0 s 0 sacis o 1/16" thick with 1/10" spacing. . . . . . . $1.95 2N5086 PNP Si TO-92. . . ... .. 4$1.00 600| 130 | 190 4.40

5 7ac00 - 27 74C173 - 1.30 5

120 a0a - 85 jacoy - 27 74174 VERIPAX PC BOARD. - . . . .. .. .. $12.95 2NSISTNEN SIRE, $._:68 SANKEN AUDIO POWER AMPS
100 4045 - 45 73008 — 30  74C175 — 120 Our new Prototyping board is ‘a hi density 2N3919 NPNSiTO-3RF . . .. ... $1.50 1016/ AT S 6.7

45 4046 - 195 secee T 37 sacres 130 | 4% x 6% single sided 1/16” G-10 board. It will 2N1420 NPN Si TO-5 . . $11010 G 10 WATTS -75
105 4049 75 7414 — 120 746183 - 140 hold 40 16 2N3767 NPN Si TO-66 $11020 G 20 WATTS $12.95

90 4050 - 45 jaco0 — 27 7acsor — 5o [l There are three busses, 5V, 2N2222 NPN Si TO-18 51050 G 50 WATTS $25.90
o Avalae Lo snUGaER C R oating buss. There is a pad for a TO-220 reg- i

ulator. There is a 22 pin edge connector with

FEE I B R bR aNa0Ss NPN SITOS TANTULUM CAPACTORS
I BT 2N3906 PNP Si T0-92 22UF 35V 5/$1.00 6.8UF 35V 4/$1.00
ol S~

A7UF 35V5/$1.00 10UF 10V $.25
68UF 35V 5/$1.00 22UF 25V §.40
1UF 35V 5/$1.00 15UF 35V 3/$1.00
2.2UF 20V 5/$1.00  30UF 6V 5/$1.00
3.3UF 20V 4/$1.00 , 100UF 15V $.70

2NG109 PNP Si TO-220 . . . . . . .. $ 55
2N3638 PNP Si TO5.
MPSA 13NPNSi . . .

25 watt Infra Red Pulse ( SG 2006 equiv. )
Laser Diode (Spec sheet included) $24.95
MINIATURE MULTI-TURN TRIM POTS

TTL REED RELAY — 5PST 5V 20ma  $1.00

1408 5732 INTERF ACE O T 295

150UF 15V §.95
® pmomaxovenaM - 340 100, 2K, 5K, 10K, 20K, 1Meg, $.75 4.7UF 15V 5/$1.00
Ve Tesaosa &3 each 3/$2.00 TTL IC SERIES S8UFISY __$ 50
2913 CHARAC GEN. UP. ~ 675 82523 195 74156 ~ 75 I IRCUITS
26000Ex 32 07 57 1 e azs 2N 3820 P FET $ 45 o0 - 1 750 v s - s ; LM201 — .75
2622 STATIC SHIFT.REG. A ot = IN 5457 N FET $ 45 7401 17 112 - 3 4160 - 85 9 2 T Y
2708 8K EPROM (450 m) 99 gz 205 IN2646 UIT s 45 7402 1 2473 35 4161 ~ 80 2 LM307'—.30
W5 H40DNCEO BITSOVN SR 135 oy & 2 ; = ~ =
hET Ao TACES DI S ER 900 TRIGGER DIODES 45100 T W = 2 Wiezoiaan 1203 H
2716 et e5V. it i 2N 6028 PROG UJT S_65 7405 21 7476 - 45 74164 — 85 1208 L
21021 (450 m) C80IT AD & 2406 - 33 7480 45 74165 ~ 85 L L
210021 usom - omac eLson o FP 100 PHOTO TRANS . . . . ... .. $ .50 s L s 5 = R B 508 L
5270 4K X1 DYN W e o RED, YELLOW, GREEN 7400 2 Mgs - 75 F78 =i 811 7 L
Macoee MCM 65714 720 Charactor g 10.75 LARGE LED's. 2" . . .. ... 6/$1.00 7410 I 486~ 42 g = e Ls12 I L
Tt e v saTic- 74 w3z Ty sYNG GEN 195 RED/GREEN BIPOLAR LED's .2" . ..95 an 2 7489 — 1.60 175 — 35 LS13 s 7 Ci
21111 256 « 4 STATKC 5 775 2 - 22 7490 50 L. 7 L
e Lam B TIL-118 OPTO-ISOLATOR . . . Wi o-owr e - hy  Hm-m Ls1e B t
Al R e MCT-6 OPTO ISOLATOR.. . . . i~ s uiz - s Jeo — s F355 [ (i
201716% DYN RAM 19 gasss o 1 WATT ZENERS: 3.3, 4.7, 5.1, 116 33 1493~ 50 Lt S C233 4 e
UPDAI0TAK STAT RAM - 995 oy a5 10,12, 15,18,0r 22V . . . . . 7 - 37 7404 - 60 74190 — 120 LS26 7 Li
w079 o zas S 3% no - M5 - @ g - 1o Lez7 ? c
B o295 a0 29 e 72 - 35 796 - 60 14102 7 L L
2426 - 331 74107 - .35 2109 — 79 = L
DAC-08BC — 8 bit DAC — $9.95 uy 38 Al - s 94— 85 L
125A 730 It w2z - 39 sy X L
8" DISKETTES — HARD SECTOR 700 06 14 35 90 370 432 27 mn - a2 {iioe = L 0
$1.75, 10/$16.00 5 7431 27 25— 45 197 — 85 C H
200 07 .20 40 1.30 425 7438 27 2126 — a5 74219 5 L 7
CRYSTALS $3.45 ca. - RIBBON CABLE 400 09 25 65 150 6.50 1440 . Lo 74368 — 65 5% 702
2000 MHz 6.144 MHz LAT (COLOR COOEDY W B0D- 1150 80 260 @50 o - s e 7028 — 225 LS7 703
4.000 MHz 8.000 MHz 26 eond. - 50/er foot l 800 15 35 100 250 1050 16.50 e I Ls? o2
3.57 MHz 10.000 MHz 30 cond. - .757per foot 45  1.25 300  12.50 LS9 711CH — 40
E'ggg m:‘ 20000 MH< 50 cond. -.90/per foot e s REDICON 1024 stage analon " Bucket LS9 ;432‘ o =30
A i == Brigade’’ shift register. $9.95 TR T L 747°%
UNIVERSAL 4Kx8 MEMORY BOARD KIT IN 4148 (INO14) 15/$1.00 16 pin headers $.40 ea. L If%ls] 09—5 2.50
R e L 1 '0r .01 uf 25V ceramic disc caps.16/$1.00, $5.00/100[ ™ rrereser x 1438 — 150
board decoding for any 4 of 64 pages, standard RS232 DB 25P male $2.95 M7001 . ... . L e
: 1 $2. L 8038C
44 pin buss, n-11y be used with F-8 & KIM CONNECTORS DB 25S female $3.50 MM5311 L_ Z?é; ]gg
= :\}LlcPZI'WSSLAR CELLS HOODS .. .. .. $1.50 NO. 30 WIRE WRAP WIRE SINGLE L i
iameter .4V at 1 AMP -« « -« - et REGULATORS STRAND 100 $1.40
LED READOUTS 323K -5V 3A. .$575 340K-12,15 ALCO MINIATURE TOGGLE SWITCHES
£CS 8024 4 digit DL-707C.A..3" § 75 [l 309K $ 1.60 or24V....$150 MTA 106 SPDT $ 1.05
C.C 8" display  $5.95 DL 747 C.A. 6 $1.50 fll 723. ... .. .. : 340T -5,6,8, 12 MTA 206 DPDT S 170
END soggc 5" § .85 HP3400.8" CA $1.95 T 15, 18 or 24V$ 1.30 MTA 206 P-DPDT CENTER OFF ¢
ND 51 A..5"$ 85 ¥, 1.95 79MG $1.35 MSD 206 P-DPDT CENTER OFF
oL 704 3 Cc. 3 85 HP3405.8"CC $ $1.30 78M05 2 g = LEVER SWITCH s

Terms: FOB Cambridge, Mass

e e e e (T SOLID STATE SALES WE SHIP OVER 95%

Telephone, C.0.D Purchase Transistors and Rectifiers P.O. BOX 748 OF OUR ORDERS THE

) i 145 Hampshire St., Cambridge, Mass.
Order or Charge $20.00. SOMERVILLE, MASS, 02143 TEL. (617) 547-7053 DAY WE RECEIVE THEM
Minimum Mail Order $5.00.,, .

UP TO 25% OFF

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS
[ ] (JTRS-80 Complete System DISK DRIVES IN STOCK!
[} Includes: CPU/Keyboard, Power Supply, L REG. OUR B MINI DISK DRIVES NOW $385

Video Monitor, Cassette Recorder, Manual, PRICE  FRICE Over $100 less than Radio Shack’s !
[ Jand Game Cassette. Level ll—ak $619.00 $575.70 '

[ ] @Line Printer ExpansBrlntart $299.00 $278.00
e - Xpansion Intertace i .

® ©Mini Disk System Mini Disk Drive $ 49500 § 38500

® () C-10 Cassettes Centronics 779 Printer $1599.00  $1175.00

- . Centronics 101 Printer $1595.00 $1400.00

@ Verbatim Diskettes Anadex DP-8000 Printer $129500 $ 995.00

Memory Kit{16K) rree insTaLLATION $ 149.00 $  98.00

Verbatim Diskettes ea. $ 595 $ 495
3 $ 1789 $ 1200
10 $ 59.00 $ 3750
C-10 Cassettes 5 $ 495 § 450
25 $ 2475 $ 1875

Paper (972 x 11 fanfold.
3500 sheets) $ 35.00 $ 2995

There are new developments every day—
write or call for the latest information.

SALE
Centronics 730 $850.00

Same as Line Printer Il o

777 Henderson Boulevard N-6
T Folcroft Industrial Park
IRGS4K %OA l:l‘ODEL n $3626.00 § o PA 19052
215) 461-5300
e 2 MEG DISK (
VR Data’s 1st Drive $899.008 T L FREE

ADDITIONAL DISK DRIVE (1ST) $1069.50 '
ADDITIONAL DISK DRIVE (2ND + 3RD) $ s40.00 f§ 1-(800) 345-8102 *Orders only!

FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE . . .
0000000000000 0000000000000000000000O0
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Moonshadow Text Formatter for
UCSD Pascal™ Systems

The UCSD PascalTM system contains a
screen-oriented text editor which is convenient,
but which is not suited to word processing. It can-
not underline, paginate automatically, or perform
other essential text-processing functions. The
Moonshadow Text Formatter (MTF) from Merri-
mack Systems solves this problem.

With the Moonshadow Text Formatter, docu-
ments produced with the screen editor are post-
processed to provide these missing functions. It
takes standard Pascal text files, operates on
them, and sends fully formatted text output to the
console display, a printer, or a disk file.

Moonshadow Text Formatter provides, in addi-
tion to a full range of formatting functions, ad-
vanced features including the combination of
files into one document, variables in text (for form
letters), and output character translation.

The Moonshadow Text Formatter is written in
UCSD PascalTM, and is available for North Star
Apple Il, LSI-ll, and 8080/Z80 systems with IBM
Format 8" floppy disks.

All this for $99.00 from

Merrimack Systems
POB 5218

Redwood City, CA 94063
(415) 365-6281
California residents should include 6% sales tax.
Also available: North Star Pascal personaliza-
tion for SOLUSOLOS — just transfer three files
and you're up with Pascal. $25.00

Circle 180 on inquiry card.

16K STATIC MEMORY (RAM)

250 nsec Access Time, Assembled,
tested, and Guaranteed.  $300.00

Fully Static - TMS 4044

S-100 Bus - Buffered lines, Dip Sw address in
2, 8K blocks 4K incr., Write Protect, Phantom
disable, Battery backup, fully Socketed.
Bank Select - Port 40H (Cromemco Software
Comp.), 80H or COH.

Guarantee - One full year. To order, call for
Visa, M.C., or C.0.D. ($4 fee.) Personal check
o.k. M.O. speeds shipping. Stock to 72 hour
delivery. lllinois residents add 5%% tax.

S. C. DIGITAL
P.0. Box 906, Aurora, IL 60507
Phone: (312) 897-7749

Circle 183 on inquiry card.

H9 OWNERS!

Now you too can have graphic capa-
bilities similar to those of the TRS-80
with GRAFIX. No modification to ex-
isting circuit boards is required.
GRAFIX simply plugs into existing IC
sockets.

Comes with complete instructions.
Full 6 month warranty.

Kit $59.95
Assembled and tested $69.95

Northwest Computer
Services, Inc.
8503 N.E. 30th Avenue
Vancouver, WA 98665

Circle 186 on inquiry card.

New from
Vantage Data Products

550 West 200 South
Suite 8

Provo,Utah 84601
(801) 377-6687

Communications/Control CPU Card

« CPU-Z-80 1K RAM
16 bit interval timer and interrupt
EPROM* 2708 standard (2716 optional)

sSerial Communications-RS-232 interface,
UART Complete MODEM capability,
programmable baud rates, etc.

eParallel /0 - 16 bits in (TTL), 16 bits Out (TTL)

*Power - on and external reset
*EPROM not included

$195 assembled, tested, with warranty and

documentation

Immediate delivery from stock!
All orders shipped prepaid
MC, VISA, phone orders welcome
Utah residents add 4%/sales tax

Circle 181 on inquiry card.

DISCOUNT PRICES

NORTH STAR
APPLE 11
POLYMORPHIC
INTERACT
HAZELTINE
SOROC
CENTRONICS
MICROTEK
INTERTUBE
& Others

Call for Prices
(301) 694-8884

FREDERICK COMPUTER
PRODUCTS

Municipal Airport
Frederick, MD. 21701

Circle 184 on inquiry card.

Texas Instrument 99-4 Computer
TI 810 Printer
Centronic Printers:
730-1 Parallel
730-2 Serial
7179-1 Friction Feed
779-2 Tractor Feed
Comprint 912 Par
912 Ser
Anadex with Par & Serial Interlace
Commodore Business Machines:
PET 2001-8K Computer
PET 2001-16K
PET 2001-32K
PET 2022 Trac. Fed Printer
PET 2023 Frig. Fed
$75. Free Software with PET Machines
Intertec Superbrain
North Star Computer and Acc.
** Save $ Save $ **
Display Terminals:
Intertube IT
Hazeltine 1400
1410
1500
Immediate Delivery from Stock.

Multi-Business Computer System
28 Marlborough Street
Portland, Conn. 06480

(203) 342-2747

STATISTICAL DATA

DATABANK programs contain 10
years of monthly statistical data on
ten related subjects. Information is
the most current available. Each
cassette is date stamped. Includes
graphs, tables, trends, comparisons,
update routine, and external input.

Programs available for TRS-80 L2, 16k

General Economy
Manufacturing & Trade
Industrial Production
Money & Credit

Money Rates & Yields
Commodity Spot Prices
Mortgage Terms & Yields
Foreign Exchange Rates
Energy Production
Petroleum Production

$29.95 each 3 for $84.95

Cassette storage album included with

order for six or more programs.

a I. DATABANK POB 92383
Ft Lauderdale, FL 33310

Circle 182 on inquiry card.

SUPPLIES

+ FLOPPY DISKS, MINI OR
STANDARD MEMOREX OR 3M

* 3M DATA CARTRIDGES
DC300A, DC100A

+ 3M DIGITAL CASSETTES
+ 3M OR MEMOREX AUDIO
CASSETTES, C-60
+ 3M DISK CARTRIDGES
WE OFFER:
« COMPETITIVE PRICING
« IMMEDIATE DELIVERIES
(Any Quantity)
* UNCONDITIONAL GUARANTEE

BETA BUSINESS SYSTEMS
8369 VICKERS ST., #G

==am SAN DIEGO, CA 92111
(714) 565-4505

Circle 185 on inquiry card.

SEARCHING THROUGH
YOUR ENTIRE

NORTH STAR

BASIC PROGRAM LISTINGS.

WITH OUR NEW “SCAN'* COMMAND YOU CAN
INSTANTLY DISPLAY OR PRINT —

ALL LINES THAT CONTAIN A SELECTED VARIABLE

ALL OCCURRENCES OF GOSUB OR GOTO

TO APARTICULAR LINE NUMBER.

ALL REFERENCES TO ANY LINE NUMBER

ALL OCCURRENCES OF ANY CHARACTER, NUMBER,

LINE NUMBER, GROUP OF CHARACTERS OR ANYTHING

THAT IS CONTAINED IN ANY BASIC LINE.
This is not one of those “funny programs written in BASIC."” It is a
machine language addition to BASIC that resides completely within
NORTH STAR BASIC. It will not effect normal BASIC or DOS. It is
self loading and can be loadec separately to operate with BASIC
or saved along with BASIC as a copy of BASIC with the “Scan” com

mand. Does not change memory available to BASIC. Easy to under
stand instructions.

@  Available for version 6 as well as 14 digit basic
@ State your version when ordering

° Dealer inquiries invited
ONLY $27509 o ain

USE YOUR VISA OR MASTERCHARGE CARD (California resigents ada 6% tax)

ELECTRONIC TECHNICIANS
SOFTWARE SERVICES

1072 CASITAS PASS RD. -m
CARPINTERIA, CA 93013

805-684-2541

PHONE ORDERS ACCEPTED
ORDER TODAY

Circle 188 on inquiry card.



Circle 189 on inquiry card.

® CALL TOLL FREE:
HOBBYWORLD® gy oo atsrien .
& IN CALIF: Q
"ELECTRONICS & o003 o &
: %> LOCAL & OUTSIDE USA "
America’s Largest Mail-Order Computer Store = (213) 886-9200

74L$ TTL B MICROPROCESSOR W 16K MEMORY

; O RTS -
Order by Cat No. 999 and type Order by Cat No. 999 and type ! i he Girdler bsy‘ggﬂlg 999 and type ADD ON

NO.  PRICE NO: RRICE 7400 3 74109 . # = ;4‘:;(; { NO. PRICE NO. PRICE S$75 2 for $140
741500 . 7418157 : 74 5 8212 2.95 Z80A CTC 13.95 For TRS-80, Apple, Exidy
ZAS158 8 : 35 6 : Bl 5214 495 Z80A S10 55.00 Installs in minutes, no special
ZALHBD L T 2 . : 8216 2.60 tools required. Complete with
7418161 1, : 7 : z : . 8224 395 6810 595 detailed instructions. Wt 4 oz.
;4?12%‘ x B 7 B 745 74780 . 8226 3.95 6820/6520 6.96 Cat No. Description
7:L2]| 64 1. : 2% 5 / 74181 8228 595 6821 6.95 1156 For TRS-80 keyboard
7415165 89 } : $ ; . 74102 1.25 8238 675 6828  11.95 unit
7415168 E ; ; 3 sl 8251 i 6850 9.95 1156A  TRS-80 without buf-
7415169 . 4 i I P 74190 1. 8253 4 6852 6.50 fered cable
7418170 1, 2 25 : ) a1 A 8255 ; 6860  9.95 11568 TRISI-I\O with buffered
7418173 1. : o ] 7 : 740192 .7 8257 £ cable
7312174 ! ! o : 74191 75 8259 i 1822 18.95 1156C  For Apple
7418175 . : ; g . 74194 8279 . 1852 7.50 1156D__ For Exidy Sorcerer
7415181 2. 0 2 74151 5 4t 8271 : 1854 13.95
7418190 1. : 4 5 o 1 74197 . 80A-P10 13,95 1861  15.95 SOWATO/ORDER:
7415191 J ;i Pay by check, Mastercharge,
7418192 1. 25 ;3};? 73 74 5 7 i \Iisa, ar folu (Ig.uf_u u(‘(hl-rs
b i - L 74 A lease include expiration date.
;Ztg}gi ; 3 ’ 74157 6 e y RAMS/EPROMS Fmeign pay in l_r.‘;f funds. Order
: ; 74160 ; by phone or mail, or at our retail.
74L$195 1. 3 : 74161 : 74378 3, Order by Cat No. 999 and type MINIMUM ORDER $10. please
7418196 . 2 74162 ] 74279 TYPE NO. PRICE B include phone number and mag-
7418197 1. ] v 5l 1101 79 arinelissueyau are ordering
7418221 1.25 5 bt 3707-250 1is5 rom. rices v tru st day of
20 A i 79 74366 2101-450 125 SE260 For the s 3 1bs P
Lo ; sy 21102-650 79 ground add 35¢ for addel Ib. For

P .45, air add 75¢ addrl Ib. FOR-
7415243 2. 7415100 .45 7415298 . X 74393 21102:450 170 EIGN: surface: add $3.00 for first

7415244 2. 7418112 . 7415365 7 42 a1y 21103:220 125 2 Ibs, 60¢ per addr Ib. Air: add
7415247 % 7415113 . 7415366 A . _2111-4()0 2.95 $11.00 for first 2 Ibs, $5 for each
7415248 1. 7418114 . 7418367 2114-300 25 2ddil lo: cODeSY addtl Guar.
745251 1. 745122 . 7415368 . 4114.200 o or your money back! Nt re
7415253 748123 7418373 3. MICROPROCESSORS 4027p-2 : S EIE Ia. topegrahjoaT
7418257 . 7418124 1.3 7418374 1. TMS 4045450 ermors. Some items. subject 1o
741258 7418125 7418377 3. Order by Cat No. 999 and type TMS 4045-300 j prior sale. We reserve the right
7415259 199 7415126 . 7415378 1.2 TYPENO.  PRICE 4116-300 ! to limit quantities .
7415260 .69 7415132 . 7415386 6 780 A 12.75 4116-250 2 SEND FOR FREE CATALOG
741261 1. 7415138 . 7418393 1. 1802 16.50 4116-200 Cofnpters 200 At cesiavies/ ik
7415266 . 7418139 7415395 1. 6502 14.50 4116150 ! R
7418273 1. 7415145 1. 7418399 2. 6800 6.50 9050 CDC cuits, LED.

7415275 4.5 7418151 7415424 195 8035 175 91102450 : books, y
7415279 7¢ 7415153 . 7415668 1. 8080 A 6.60 1702 A § plus more and more! The widest
741$283 & 741%154 » 7415670 s 8085 15.95 TMS 2532 ; selection at the lowest prices!

Circls ader service number
741$293 7418155 81L$ 96 1. TMS 9900 49.00 2708 ot BREIVAILE {iEdiy, Tatgyont

2716 copy!

7418107 .39 7415295 .99 741%156 69 81L$ 97

19511 Business Center Dr.

BUILD YOUR OWN LOW COST
MICRO-COMPUTER
~ POWER SUPPLIES
FOR S-100 BUS, FLOPPY DISCS, ETC.

POWER TRANSFORMERS (wWiTH MOUNTING BRACKETS)

ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT
NO. KIT NO. TAPS 2x8 Vac 2x14 Vac 2x24 Vac WXxDXxH PRICE
1 ov, 110V, 120V 2X7.5A 2x2.5A — 33" x3%" x 318" 21.95
2 ov, 110V, 120V 2x12.5A 2x3.5A _ 334" X< 438" x 318" 27.95
3 ov, 110V, 120V 2x9A 2x2.5A 2x2.5A 334" x 438" x 318" 29.95
4 oV, 110V, 120V 2x4A _— 2x3A 334" x 3% x 38" 21.95

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME)
ITEM USED FOR @+8Vdc _@-8Vdc @+16Vdc @-16Vdc @+28Vdc _ SIZEWxDxH _ UNIT PRICE

KIT1 15 CARDS SOURCE 15A — 2.5A 2.5A — 12"x 6" x47%" 51.95
KIT 2 SYSTEM SOURCE 25A = 3A 3A — 12"x 6" x 478" 58.95
KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14"x6" x 478" 66.95
KIT 4 DISC SOURCE 8A 1A 5A 10"x 6" x 478" 49.95

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE
PLATE, MOUNTING PARTS AND INSTRUCTIONS.

DISC DRIVE POWER SUPPLY “R3” Assy. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) x 5 (H)

SPECS: +5V @ 5A REGULATED, -5V @ 1A REG., +24V @ 5A REG., SHORTS PROTECT.
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65.
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME.

SUNNY INTERNATIONAL " ~ STORE:
MAIL ORDER:

7245 E. ALONDRA BLVD. AR
P.0. BOX 4296 (TRANSFORMERS MANUFACTURER) g0 o i n corze |t
TORRANCE, CA 90

Telephone: (213) 633-8327 STORE HOURS: 9 AM—6 PM
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DIGITAL RESEARCH COMPUTERS
(214) 494-1505

16K EPROM CARD-S 100 BUSS

$59.95

KIT

FIRST TIME OFFERED!
BLANK PC BOARD - $28

USES 2708’s!

Thousands of personal and business systems around the world
use this board with complete satisfaction. Puts 16K of software
on lineat ALL TIMES! Kit features a top quality soldermasked and
silk-screened PC board and first run parts and sockets. Any
number of EPROM locations may be disabled to avoid any
memory conflicts. Fully buffered and has WAIT STATE
capabilities.

OUR 450 NS 2708’S
ARE $8.95 EA. WITH
PURCHASE OF KIT

ASSEMBLED
AND FULLY TESTED
ADD $25

8K LOW POWER RAM KIT-S 100 BUSS
SALE erice
cUT\

119%,

: : 21L02
i (450 NS RAMS!)

Thousands of computer systems rely on thisrugged, work horse,

RAM board. Designed for error-free, NO HASSLE, systems use.

Blank PC Board w/Documentation
$29.95

Low Profile Socket Set...13.50

Support IC’s (TTL & Regulators)
$9.75

Bypass CAP’s (Disc & Tantalums)
$4.50

ASSEMBLED AND FULLY
BURNED IN ADD $30

ALL ASSEMBLED BOARDS
ARE TESTED AT 4MHZ.

16K STATIC RAM KIT-S 100 BUSS

PRICE CUT! g

$259 KIT
ADD $25

KIT FEATURES: -
1. Addressable as four separate 4K Blocks.

2. ON BOARD BANK SELECT circuitry. (Cro-

memco Standard!). Allows up to 512K oﬁ line! BLANK PC BOARD W/DATA‘$33
3. Uses 2114 (450NS) 4K Static Rams

4. ON BOARD SELECTABLE WAIT STATES. LOW PROFILE SOCKET SET-$12
5. Double sided PC Board, with solder mask and SUPPORT IC’S & CAPS-$19.95
silk screened layout. Gold plated contact fingers.

6. All address and data lines fully buffered. ASSEMBLED & TESTED-ADD $30
7. Kit includes ALL parts and sockets.

8. PHANTOM is jumpered to PIN 67.

9. LOW POWER: under 1.5 amps TYPICAL from
the +8 Volt Buss

10. Blank PC Board can be populated as any
multiple of 4K.

OUR #1 SELLING
RAM BOARD!

16K STATl AM SS-5 BUS
PRICE CUT! ) ) ¥ iy

$249K|T

FULLY STATIC
AT DYNAMIC
PRICES

KIT FEATURES:

1. Addressable on 16K Boundaries

2. Uses 2114 Static Ram

3. Runs at Full Speed

4. Double sided PC Board Solder mask
and silk screened layout. Gold fingers.

5. All Parts and Sockets included

6. Low Power: Under 1.5 Amps Typical

BLANK PC BOARD—$26  COMPLETE SOCKET SET—$12
SUPPORT IC’'S AND CAPS—$19.95

FOR SWTPC
6800 BUSS!

ASSEMBLED AND
TESTED - $30

PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS!

FACTORY CLOSE OUT - SPECIAL PURCHASE!
#16KRA

16K S-100 Dynamic Ram Board
$149.95

We purchased the remaining inventory of PT’s popular 16K Ram
Board when they recently closed their plant. Don't miss the boat!
These are brand new, fully tested, ASSEMBLED and ready to go.
All are sold with our standard 90 day limited warranty!!
Orig. $429 each! 72 Page Full Manual, Included Free!

Z-80 PROGRAMMING MANUAL
By MOSTEK, or ZILOG. The most detailed explanation ever on the
working of the Z-80 CPU CHIPS. At least one full page on each of the 158
Z-80 instructions. A must reference manual for any user of the Z-80. 300

pages. $12.95

S-100 280 CPU CARD
OEM’s o e

$1599%

WIRED!
NOT A KIT!

ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design
efforts were required to produce a TRUE S-100 Z80 CPU at a genuinely

bargain price! BRAND NEW!

FEATURES:
* 2 or 4 MHZ Operation. * Generates MWRITE, so no front panel required.
* Jump on reset capability. * 8080 Signals emulated for S-100 compatability

% Top Quality PCB. Silk Screened. Solder Masked. Gold Plated Contact Fingers

£ LOW POWER - 250NS 8 FOR
SRS 2114 RAM SALE! $55

4K STATIC RAM’'S. MAJOR BRAND, NEW PARTS.
These are the most sought after 2114’s, LOW POWER and 250NS FAST.

SPECIAL SALE: $75 ea. or 8 For $55

NEW! G.l. COMPUTER SOUND CHIP
AY3-8910. As featured in July, 1979 BYTE! A fantastically powerful Sound
& Music Generator. Perfect for use with any 8 Bit Microprocessor.
Contains: 3 Tone Channels, Noise Generator, 3 Channels of Amplitude
Control, 16 Bit Envelope Period Control, 2-8 But Parallel /O. 3 D to A
Converters, plus much more! Allin one 40 Pin DIP. Super easy to interface
to the S-100 or other busses.

SPECIAL OFFER: $14.95 each Add $3 for 64 page Date. Manual.

Digital Research Computers

P.0O. BOX 401565 ® GARLAND, TEXAS 75040 ® (214) 494-1505

TERMS: Add $1.00 postage. we pay balance. Orders under $15 add 75¢
handling. No C.O.D. We accept Visa and MasterCharge. Te»>.. Res. add 5%
Tax. Foreign orders (except Canada) add 20% P & H. 90 Dav Money Back
Guarantee on all items.

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE.
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EE)

or Plus

$ CALL

Disk Il with controller ~ $ CALL
Disk Il without controller $ CALL
PASCAL Language Card $ CALL
CALL for our lowest prices ever.
We carry all peripherals and

interface boards for the APPLE.

MICRO

BUSINESS WORLD

Immediate response to your orders (verbal or written).

(DYSAN DISKETTES )
THE CADILLAC OF THE
FLOPPY DISKS
AT LOW LOW PRICES
8” (BOX OF 10)

3740/1 sgl side/

sgl density 4.00 ea
3740/1D sgl side/

dbl density 6.50 ea

5” (BOX OF 5 )
104/1 soft sector 4.00 ea
107/1 10sectors 4.00 ea
105/1 16 sectors 4.00 ea
For each 2 boxes of 8" or 4
boxes of 5" you get one

plastic storage case, but

MAIL CIRDER

Phone (213) 371-1660

ATARI 80005 s seer

Packed with: Computer Console,
Basic Language Card, Education
System Master Cartridge, Cassette
Recorder, TV Modulator, 8K Memory
(expandable to 48K), Power Supply

& all Books and Manuals $ CALL

ATAHI 400 Personal Computer
System for less
Packed with: Computer Console.
Basic Language Cartridge, Power
Supply, TV Modulator, and all
Books and Manuals ~$ CALL
ATARI program Recorder $ CALL
ATARI Sonware,ans,Cassem':s$ CALL
ATARI Expansion Memory: $ CALL
8K Module or 16K Module $ CALL

ZENITH DATA SYSTEMS:
Smart Video Terminal

Z-19 has a Z80 Microprocessor,
Numeric Keypad and 8 function
key $895.00

\ hurry — supply is limited

European versions available. CALL for our lowest prices ever.

$695.00
$595.00

$50.00
$80.00
$80.00
$80.00

Tractor Feed Model
Friction Feed Model

TRS80 Interface & Cable
Pet Interface & Cable

APPLE Interface & Cable
RS232 Interface & Cable

rEPSON (A SEIKO COMPANY) .
TX-80 Printer with 64

graphics characters

7x5 dot matrix (7x6 in
graphics) Double

kwidth characters

Z-89 Computer System:

includes: Z19 Display, a builtin
5%" Floppy Disk, 2 serial ports,
and 16K of memory. 2295.00
48K Memory version 2595.00

MICRO

BUSINESS WORLD
15818 Hawthorne Boulevard
Lawndale. California 90260

(213)371-1660

Prices subject to change without notice.

VISA and MASTER CHARGE WELCOME (Add 3%).
Allow 2 weeks for cashiers check to clear, 4 weeks
for personal checks. Add 2% for shipping and
handling. Calif. residents add 6% sales tax.

U.S. and International dealer inquiries invited.

f Plastic Floppy Disk Holder
(up to 10) 8” $3.95

(upto 10) 5” $3.25
16K RAM set of 8 4116's
q 200 ns or better $65.00

AIM 65

AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power
supply, it's ready to start working for you. It has an addressing capability up to 65K bytes, and comes
with a user-dedicated 1K or 4K RAM.
e Thermal Printer

¢ Full-Size Alphanumeric Keyboard

 Built-In Expansion Capability

* TTY and Audio Cassette Interfaces

¢ True Alphanumeric Display * ROM Resident Advanced Interactive Monitor
* Proven R6500 Microcomputer System Devices ¢ Advanced Interactive Monitor Commands

PRICE: $315166(1K RAM) $369.00

Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APQ’s, FPO’s, Alaska,
Hawaii,Canada, $25 air mail to all other countries

We manufacture a complete line of high quality expansion boards. Use reader service card to be added
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our

complete catalog. Circle 193 on inquiry card.

VAK-1 MOTHERBOARD

Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers
Standard KIM-4* Bus

Fully buffered Address and Data Bus

Provides 8 expansion board slots

Complete with rigid card-cage

All IC's are socketed

Provides separate jacks for one audio-cassette, TTY, and Power

Completely assembled (except for card-cage) :

We manufacture a complete line of high quality expansion boards. Use reader service
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00
U.S.) for airmail delivery of our complete catalog.

*Product of MOS Technology

ENTERPRILSES

I'N € O R P @ R A TED

PRICE: $129.00
We also carry the SYM-1
Microcomputer with manuals $269.00

2967 W. Fairmount Avenue * Phoenix, AZ 85017 e (602) 265-7564

Circle 194 on inquiry card.
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ComputerCity Sampler

Disk Drives

When you're ready to add disk storage to your TRS-80%, we're here to help.
Our CCI-100™ and -200™ drives offer more capacity than Radio Shack 35-Track (85K Bytes) drives. These drives
are fully assembled, tested and ready to plug-in the moment you receive them. They can be intermixed with each
other and Radio Shack drives on the same cable. 90 day warranty.

CCI-100™ 40 Track (102K Bytes) $399.00 CCl-200™ 77 Track (197K Bytes) $675.00

Printers DISKETTE TRS-80*
Letter Quality High Speed Printer BUSINESS SOFTWARE BY SBSG

NEC Spinwriter: In- Free enhancements and upgrades to registered
cludes TRS-80* inter- owners for the cost of media and mailing. 30 day free
face software, quick telephone support. User reference on request.

change print fonts, 55 Fully Interactive Accounting Package: General Ledger,
CPS, bidirectional, Accounts Payable, Accounts Receivable and Payroll.
high resolution plot- Report generating.

ting, graphing, pro- Complete Package (requires 3 or 4 drives) $475.00

portional spacing and Individual Modules (requires 2 or 3 drives) $125.00
tractor feed assembly. 90 day warranty $2979.00 Inventory lI: (requires 2 or 3 drives) $ 99.00
Also: Centronics, Paper Tiger, HI Plot Digital Plotter Mailing List Name & Address Il

16K Memory (]p-grade Kits (requires 2 drives) $129.00
Fast and ultrareliable $99.00 Intelligent Terminal System ST-80 III: $150.00
DISK OPERATING SYSTEMS The Electric Pencil from Michael Shrayer ~ $150.00
NEWDOS by Apparat* $49.95 File Management System: $ 49.00
NEWDOS “PLUS” by Apparat* $99.95  Budget antrol Program Il by CSA $ 49.95

\DOS 3.0 by the original author of 2.1 $49.95  Cash Register System Il by CSA $ 99.00 /

TO ORDER CALL TOLL FREE 1 800 343-6522

Om uterCIty Massachusetts residents call §17/242~3350

A division of CPU Industries, Inc. Retail Stcre Locatnons:
175 Main Street, Dept. B-2Charlestown, MA 02129 ; e 175 Main Street, Charlestown, MA
: . KMartPlaza, Manchester, NH
Hours: T0AM - 6PM (EST) Monday - Saturday ' - 50 Worcester Road(Rt.9), Frammgham MA
For detailed information, call 617/242-3350 : o 165 Angell Street, Providence, Rl
Massachusetts residents add 5% Sales Tax e ge :
TM CCI-100 §-200 are ComputerCity Inc. trademarks - Visaand Master Charge accepted

*TRS-80 is a trademark of Radio Shack, a Tandy Corporanon +Requires Radio Shack TRSDOS*
Pnces subject 1o change wnthout nonce 4 : = .

Franchise a/nd:déa}e,p' quiries invite

BYTE February 1980
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WAMECO

THE COMPLETE PC BOARD HOUSE
EVERYTHING FOR THE S-100 BUSS

INTRODUCTORY SPECIAL

I0B-1 SERIAL/PARALLEL INTERFACE BOARD
% TWO PARALLEL DATA PORTS PROGRAMMABLE USING AN 8255 WITH SEPARATE

HANDSHAKING.

% ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND
CHARACTER LENGTH. BAUD RATES 110 TO 9600 BAUD. OUTPUTS RS232, TTL

AND CURRENT LOOP.

% KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE

SERIAL INTERFACE.

¥ STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS.

PCBD (SPECIAL FEB. PRICE) ... $29.95 AFTER FEB. ...

KIT TO BE ANNOUNCED LATER.

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD.
Z-80 CPU BOARD WITH RAM, ROM AND PROGRAMMABLE VECTOR INTERRUPTS.

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE

AT YOUR LOCAL DEALER

________________________________________ $31.95

MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS.

Wml,e.

WAMECO INC. 111 GLENN WAY #8, BELMONT, CA 94002

(415) 592-6141

=
d CALIFORNIA COMPUTER SYSTEMS
16K RAM BOARD. Fully buffered addressable in 4K
blocks. IEEE standard for bank addressing 2114’s.
PCBD  iceici $ 26.95 Kit 450 NSEC ....$249.95
PT-1 PROTO BOARD. Over 2,600 holes 4” regula-
tors. All S-100 buss functions labeled, gold fingers.
PCBD $25.95

PT-2 PROTO BOARD. Similar to PT-1 except set-

up to handle solder tail sockets. PCBD ...$25.95
CCS MAIN FRAME. Kit (S-100) ...cccoovvcunne $349.95
APPLE EXTENDER. Kit ... $22.95
APPLE IEEE INSTRUMENTATION INTEHFACE

KIT 7490. Kit .......... ...$275.00
ARITHMETIC PROCESSOR FOH APPLE 7811A.

Kit $350.00

APPLE ASYNCHRONOUS SERIAL INTERFACE
7710A. Kit

APPLE SYNCHRONOUS SERIAL INTERFACE
7712A. Kit o

ALL OTHER CCS PRODUCTS AVAILABLE

—i7774

PB 1 2708 & 2716 Programming Board with pro-
visions for 4K or 8K EPROM. No external supplies
require textool sockets. Kit $129.95
CB-1A 8080 Processor Board. 2K of PROM 256
BYTE RAM power on/rest Vector Jump Parallel
port with status. Kit ...$129.95 PCBD ........ $30.95
VB-3 80 x55 VIDEO BOARD.

Graphic included TBD
10-4 Two serial 1/0 ports with full handshaking
20/60 ma current loop: Two parallel 1/O ports.
Kt $130.00 PCBD ......cccooemun.ns $26.95
VB-1B 64 x 16 video board, upper lower case Greek
composite and parallel vldeo with software, S-100
Kt $125.00 PCBD . ....$26.95
CB-2 780 CPU BOARD. Kit ...... -$185.95

AlO APPLE SERIAL/PARALLEL $159.95
ALL OTHER SSM PRODUCTS AVAILABLE

@na WAMECO INC.

FDC-1 FLOPPY CONTROLLER BOARD will drive
shugart, pertek, remic 5” & 8” drives up to 8 drives,
on board PROM with power boot up, will operate
with CPM™ (not included). PCBD
FPB-1 Front Panel. IMSAI size, hex displays. Byte,
or instruction single step. PCBD ....$47.50
MEM-1A 8K x 8 fully buffered, S-100, uses 2102
type rams. PCBD $25.95
QM-12 MOTHER BOARD, 13 slot, terminated, S-100
board only ..$34.95
CPU-1 8080A Processor board S-100 with 8 level
vector interrupt. PCBD ..........................$26.95
RTC-1 Realtime clock board. Two independent in-
terrupts. Software programmable. PCBD........ $23.95
EPM-1 1702A 4K Eprom card. PCBD ......... $25.95
EPM-2 2708/2716 16K/32K EPROM CARD.

REBD e

Lo B [ol R = < o IR e o I S $30.95
MEM-2 16K x 8 Fully Buffered 2114 Board

PCBD $26.95
PTB-1 POWER SUPPLY AND TERMINATOR BOARD
PCBD $25.95
8080A ... $9.95 2708 ssaseis ....$9.49
B2l s 2.49 2114 (450 NS) low pwr 5.99
8214 .. 449 2114 (200 NS) low pwr 6.99
8224 .. 3.49 2102A-4L ... 1.20

FEB. SPECIAL SALE
ON PREPAID ORDERS

(Charge cards not included on this offer)
10B-1 SERIAL/PARALLEL INTERFACE BOARD.
Two parallel ports 8255, one serial port 8251,
one Kansas City standard cassette.
PCBD (Introductory)
MIKOS PARTS ASSORTMENT
WITH WAMECO AND CYBERCOM PCBDS
MEM-2 with MIKOS #7 16K ram

with: 112114 450 INSEC ...ctcinscesiainminnicasntusd $249.95
MEM-2 with MIKOS #13 16K ram

with: 12114 250 INSEG -t iienciaii $279.95
MEM-1 with MIKOS #1 450 NSEC 8K

RAM . $119.95
CPU-1 with MIKOS #2 8080A CPU. sscicicnn $ 94.95
QM-12 with MIKOS #4 13 slot mother

board $ 89.95

RTC-1 with MIKOS #5 real time clock........ $ 54.95
EMP-1 with MIKOS #10 4K 1702 less

EPROMS ... $ 49.95
EPM-2 with MIKOS #11 16-32K EPROMS

less EPROMS $ 59.95
QM-9 with MIKOS #12 9 slot mother

board $ 79.95
FPB-1 with MIKOS #14 all parts

for front panel $134.95

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK-
ETS INCLUDED.

MIKOS

(415) 592-1800
P.O. Box 424 e+ San Carlos, California 94070

Please send for IC, Xistor and Computer parts list

VISA or MASTERCHARGE. Send account number, interbank num-
ber, expiration date and sign your order. Approx. postage will
be added. Check or money order will be sent post paid in U.S.
If you are not a regular customer, please use charge, cashier's
check or postal money order. Otherwise there will be a two-
week delay for checks to clear. Calif. residents add 6% tax.
Money back 30-day guarantee. We cannot accept returned IC's
that have been soldered to. Prices subject to change without
notice. $10 minimum order. $1.50 service charge on orders
less than $10.00.
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save

~  LINEPRINTERS

TRS-80 COMPATABLE s
DISK DRIVES W‘
fii it S NEW: ONLY
e larges
family of $599‘
disk drives
from the
largest
supplier,
drives come The new base 2 printer, prints 60 Iom, 80 & 132 col. formats. It
complete has tractor feed w/RS232, IEEE & centronic interface.
with power DP800 ANADEX 80 COlUMM, 112 COS .« v eeeeerennn. $950
supply and P70 CEIMONICE 719 . cons 13 iiscssmmins i3 51 8 $aaviess s & $1099
cabinet . P30 [CantronCs 780 . s s s 1 aatssos i3 s dnkmmmasas $950
LP700 ‘CERTTOMICS 700 on s s se st 8555 555 5 ssieie s o 3 $1495
TF-1 Pertec FD200, A0 traCK -« « < vveveeeeeensommmeeen $382 (P70 Contromies: 70N « 2w & ¢ § s s 5am s & sk s o 31759
TF-3 Shugart SA400, same astandy .................. $389 lIP702 CEMTONICS 702 5 1 ¢ s s fiswess s & 5 sisima » sisars s s s 5 91895
RS NAB|BE ML AOTTACI: 55 & 5 oo s Paialh o sershobes dhemissie = ol $379 SN 'Sl RWITETE s Gt s b s 55 st o s o atesss & o st o o $2499
D1 Dual Head, 35 aek s & s st o sswmn s saeins s o $499
, , MOD Il DISK DRIVES NOW AVAILABLE
220 versions available.

NOW! SUPER & MAX
DISKS

SUPER: 77 tracks on one 5% diskette that's 197K of storage

ADD-ON DRIVE F
ANY MICROCOMPUTER

DOES NOT INCLUDE POWER OR CABINET

WY INOWADIOB . ¢ w1 23 s smpuonisie 5 ivis b3 st ¢ $695 Pertec FD200 ...
MAXI DISK I: 10 Megabyte hard disk with & fixed & removable Pertec FD250 (dual he'o'd)- ........................... $282
RGO (ST e o s e S £ 5 e el il 30 $6299 Shugart SA400 Tl G T L $349

......................... $286

Shugart SA800

MAX| DISK II: 9.8 Megabyte on one disk using Winchester
technology. Unit is sealed in unit foradded | [VIPIBOT oo

@Teofion ........................................

NEW DOS+ over 200 modifications, corrections O UC S
and enhancements to TRS DOS Includes utilities.

Small Systems Interface (RS232) . v vvvvvvvnnnenn. $49.95
35 Track NEWDOS* . ... $99 Expansion INterface W32K . . .o vveeenneeaeeennn $499.95
40 1rack NEWDOSH ...t FAND LG TIEGr. . o il b s it s o A8 8 0 & St $18.95
A AN I PrOCESS O i it 5 e & 1 5 415 Hlsrssngs .88 s g iwiars $75  AC Isolater (6 CONNECErS) .o v vt vriereeeanns $45.95
ATA BUSTIOES ETOTICITIY otaatoogaisit hsns e it st s s 15 S2508 Viedc VIS en s e e e et b s L s g e $179.95
RS INANTE BOSIE . i s mem s sists 5 o brisseh & b Seams & Pain $49.95 Verbatim 5% Diskettes . ..o vn i $3.39
Disk Drive Alignment Program .............ooeeeeeeaann. $109 16 Key PadKit (nosoldering) ««..o.ovevevuunenennnn. $68
ROBR DO BOS .. . - i = s o 4 s ¢ e b3 win g Yo $99.95 16K Memory (KeyDOAI) « vt vvuuereeeeanannnnnn. $89
EISCHIC PENCIL. « . ov oo $150 16K Expansion (Inferface) . .........ccceeiiieiien . $86

ALL PRICES CASH DISCOUNTED - FREIGHT FOB/FACTORY

/MCROCOMPUER _
S el ot st e

INCORPORATED (303) 758-7275

3304 West MacArthur Blvd y
Santa Ana, CA 92704 ' ppg rOT’ |nC

(714) 979-9923
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11542-1 KNOTT ST. IMSAI CONNECTORS z
GARDEN GROVE, 100 PIN - SOLDERTAIL 2708’s
St $3.00 cach 450NS
- e 10 for $2.75 each $8.50 ¢
prooaucts, Inc. (714) 891-2663 ; wh
- KETS
MICROBYTE MICROBYTE COEHO SUE 4116’s 8/$60
-24 25-99 100u
16KRAMBOARD | 32KRAMBOARD | ., ‘{5 "5 "33 (250NS) CERAMIC
2 16 PIN 16 .15 .14 ADD ON MEMORY CAPS
*FULLY S-100 *FULLY S-100 18 PIN 19 17 .15 FOR APPLE, TRS 80, 1@ 12VOLTS
COMPATIBLE COMPATIBLE 19 17 el il 100 c2
*USES LO-PWR *USES LO-PWR 20 PIN .27 .25 .23 8 for $64.00 e
4KX1, MM5257's 4KX1, MM5257's 24 PIN .35 .31 .27 for aoin 100/$9.00
2 MHZ OR 4 MHZ *2MHZ OR 4MHZ 28 PIN .40 .33 .29
e 4K BANK *BANK ADDRESSABLE 40 PIN .50 .46 .41 16 for $120.00 21 14,s
ADDRESSABLE oEXTENDED MEMORY
oEXTENDED MEMORY MANAGEMENT DISK
MANAGEMENT «8-BITOUTPUTPORT | SAB800 bRIVE 2716’
«NO DMA RESTRICTIONS | N0 DMA RESTRICTIONS | | NSTALLED IN DUAL S | LO-PWR
*ASSEMBLED & TESTED | ¢ASSEMBLED & TESTED | ~amINET WIPWRSUPPLY | 5-VOLT ONLY 300 NS.
REGULATORS | MISC. COMPONENTS (1) DFﬂs\gE glgl SbT (/)\LLED 332-0?0 ea. 551'725;3'
y -9 10-99 100 up ) 810 $240
q90T-5, 47 Rl e e DRé\{lE1SZIESJ3\LLED or$ $5.00 c:.
320T-12.... .90 | LM348...1.00 92 .85 -
LM377...1.10 1.00 .95
340T-5. 5+« s .80 LM380 80 75 70 Iégg ORDERING INFO TERMS
340T-12 .70 | LM3900.. .55 .50 .44 NAME, ADDRESS, PHONE
: ; WE ACCEPT CASH
DM8216..2.10 2.00 1.90 SHIP BY: UPS OR MAIL '
78HO5 ... .. 4.75 5 OUR BBl e on e CHECK, MONEY ORDERS,
8080A ...4.50 4.25 4.00 NEW VISA & MASTER CHRG.
78L12 ... .35 | 8251 ....5.00 4.80 4.50 L (U.S. FUNDS ONLY)
CATALOG et TAX: 6% CALIF. RES.
URAPHONE [ \Portable VOMY 100 MHz 8-Digit Count =5 [67x9” 3-Way Speake
DlGITAL @ \ Cordless ( Multitester| . 20 Hz to 1§0 MHz Ilgl:del MOAL)I(?(]Oer f - u DR ; 6-20xoz. ceramic ?Xgne[l]ea '
MULTIMETERS p=%\ |Telephone \ . Nodel §4 Q95 range w LED display €9 $150.00 | Model BP2000-69TR &
Hickok LX30356950 \@a2¥| System oty N 0 e Ry 270, [ $14% ea. @l
W — Reg se0.95 (Y =20 KS ~
«_ Sinclair PDM35 57495/ [Hickok ===Logic Monitor] Telephone  CODE4-PHONE [y Beckman
Reg. $69.95 bl [ T 3 = ° Automatically Answerin
2734095 Digital CB In-Line \\_ displays static and g " TECH
49 Tester Model LI Yo i T HTL %@“@;’;}@99“3324995 )| 310
i WD A ;a%:‘:;"s,a‘zz":;ziaiﬂ,;. 116995 PP | 59%5 535" " " L u$19995 *130.
Portable DNIN i 0 Dy o m s S [ 1Y G portable| WAHL Miniature High Fidelity
Model 388__J Digital Capacitance | SO Cordless g'wayssée,{fg"ssl!,’fgé‘e’s
Portable Oscllloscopes® F=l.;t:—= iy Weller Xcelite' |Meter (6) S%I:ermg 69 e
15 MHz unction — Model 820 Ir i
Dual Trace Generator SWIB il 1= Measures 52995
Triggered ] Tool Case | J |enaciance el Model 7800 [
Miniscope % MR(lel;BIsTCwUSTgs | IJ,IDFOQ]?[FJIraIJgps fgrac?urac[yanzl ?WS_FD:MWNHW}% i =
$36Q95 1, Museiwsais | ey sinss | S 279 oy er0'stacanrey | Circuit Tester 209 [ In-Dash Car Stereos
‘ 95 : ’ ;
15 MHz Triggered Miniscope| - 197 | Service A, [ =55 375-Digit 0.1% Digital e
Model MS-15 " Reg. $319.00 $26995 tiangle: and T asl ?(r't Capacitance Meter model 3001 Model C- 777r/
30 MHz Dual Trace s M?ﬂgl 99-|SM — T T Bl 19 s $5250 r@;ﬁ
Triggered MInISCClpf 5 E%ﬁ%ﬁ%’fnge' 562035 $4750 - : ySlm sfm 1;0 4 cassette Tape Playe_r
Model MS-230 Reg. 5559.00 %4 799 Proto == proto Board with pcqweIE with ickel mtﬂtLIAM/FM/MPX Radio
[ o—1e= — » | Preassembled | Buill-in Power s e A0 Wi Nz
i leads \ —F
s, M | BN 2005 | APISCTYy ¥149%5 | 577 \{lmams
e BURTUGGE QD7 | s i, | Rt W= D s | Stereo Power Booster /7777
compatibility $4495 SN LMPOqBI seven QT-59B bus strips and four 31 2995 PMI;)-%I:!A Eﬂuddos\llzgvg:u 52495 [‘Eﬂ

RC Circuit Box[—; ¢

= 36 resistors (15 () o

to 10 M) = 18

(c]agacnms (100 pf to
2 pf

Reg. $49.95 42

includes test leads

z s
Model WC 412A

& 5-way binding posts

Magnifier Lamp
Precision ground and polished

magnification lens.§ 95
Model MG10A 49

wnh De|ay
n

Mndel LBO 520

30 MHz LEADER
Dual Trace

Chess
Challenger 7 |«%a

Reg. $99 95 Model | mBept .n

$7490 "sic o
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eg. $77.50

OWtelletr S(’.:olr(}trolled Model WTGPN
utput Solderin
: Station - y4995

1) Standard Command

Reg $87.95
= One (1) Apmances 950

Deluxe Ultrasonic Reg. $112.95
mote °5Q

1“,5;‘5"‘9 §59.95

Counter

30 MHz

Portable Frequency SR

Y’ Model
1827

855 Conklin St. Farmingdale, N.Y. 11735

= Master Charge = BankAmericard = VISA
= COD = Check = Money Order

N.Y. State residents add appropriate sales tax

10tt(800)645-9518

in N.Y. State call (516) 752-0050

Circle 201 on inquiry card.




10-DAY FREE TRIAL

$100 FREE ACCESSORIES

WITH

16K or 32K PET

When you buy a 16K or 32K PET, apply $100 toward PET
accessories, FREE. Just indicate on your order that you have

reduced the cost

‘:“EE Terminal Package with 8K PETs

See Special Below

SAVE

8K-Keyboard N
16K-Keyboard B
16K-Keyboard N ..
32K-Keyboard B.. . .
32K-Keyboard N

B —large keyboard (graphics not on keys)
N —large keyboard with graphics symbols

SANYO MONITORS

15-inch.
re3- $400

SALE! $279

oops)

200 FREE ACCESSORIES

The new Apple Il with Applesoft BASIC built-in! Elimi-
nates the need for a $200 Firmware Card and includes
new Autostart ROM for easy operation. This combined
with the FREE accessories from NCE could save you up
to $400 on a 48K Apple Il system!

16K Apple Il Plus—$1195 (take $100in free accessories)

32K Apple Il Plus— $1345 (take $150in free accessories)
48K Apple Il Plus— $1495 (take $200 in free accessories)

9-inch
9 $240

saLe! $169

Apple Il Accessories
General Business

Integer BASIC ROM Card . .
VISI-Calc

Centronics Printer Interface ..
Disk and Controller

Parallel Printer Card ...
Communications Card .
Hi-Speed Serial Card ..
Firmware Card

IN STOCK NOW!

EVERY ITEM IN THIS ADVERTISEMENT IS IN STOCK
AND READY TO SHIP, EXCEPT WHERE NOTED.

PAPER TIGER 440SPE

The Graphics Printer
for Apple 1l

Now you can print illustrations, block letters, charts,
graphs, and more —all under software control. And
with the expanded buffer, the Paper Tiger can hold the
text from an entire 24-line-by-80-column CRT screen.

$1194.00

NCE/CompuMar

DEPT.KB20, 270 THIRD ST.,
CAMBRIDGE, MA 02142

To Order: 1 (800) 343'5504
1(617)491-2700

Member:
Computer Dealers
Association

In Mass.:

VISA

==

Circle 202 on inquiry card.

of your accessories by $100.

PET ACCESSORIES

Commodore Dual Floppy Disk Drive
Commodore Printer (friction feed)

Send for our
FREE Catalog

[ ) |Hazeltine 1400

Immediate Delivery —
\_2-Year Factory Warranty

S| |IST SALE
$649

980

Hazeltine 1410 — $835 Hazeltine 1510 — $1195
Hazeltine 1500 — $1069 Hazeltine 1520 — $1499

Commodore Printer (tractor feed)

Second Cassette-from Commodore.

Commodore PET Service Kit

Beeper-Tells when tape is loaded

Petunia-Play music from PET

Video Buffer-Attach another CRT ..

Combo-Petunia and Video Buffer

TNW Bi-Dir. RS-232 printer X-face . . $229
KIM 1 (A Single Board Computer

Lear Siegler's ADM-3A

The ADM-3A is industry's favorite dumb terminal for
some very smart reasons:

® 12 in. diagonal screen

Full or half duplex operation at 11 selectable data
rates

from Commodore) $179.00

PET OWNERS . . .

REMOTE '
TERMINAL

for
only $98

A self-contained
module and program
cassette enables your
PET to function as a
300 baud terminal,
Supports Upper/Lower
case, Rubout, Escape
& all control functions.
Output is TTL.

FREE

New 300 baud
Originate/Answer
Acoustic Coupler
Looks good, works

qeeay priced at $189

WITH
PET
PURCHASE

WeW

The All-In-One Computer

Dual Z-80 Processors ¢ Built-in 102K Floppy Disk * 16K
to 48K RAM « 25 x 80 Character Display « Upper/Lower
Case and Line Graphics < 80 Character Keyboard with
Keypad ¢« 8 User-definable Keys « Two BASIC’s and
Auto-Scribe Word Processing available « Can support

from Heath Data Systems

CP/M

Heath's third generation of computers is a compact,
hi-style desktop unit which includes a complete termi-
nal, a computer and a disk All-In-One! System includes
Bootstrap in ROM, other programs available separately.
HDOS operating system includes Heath's BASIC, an as-
sembler and text editor along with important disk
utilities. Microsoft language requires HDOS.

WHB9 with 16K RAM

WHB9 with 32K RAM ..
WHB9 with 48K RAM ..
WH17 Second Disk Drive ..
Dual-port Serial Interface
HDOS Operating System
Microsoft BASI

Word Processing

SINCE
1971

residents 4%, for sales tax.

1920 easy-to-read characters in 24 rows of 80 letters
Typewriter-style keyboard

RS-232 C interface extension port

Direct cursor addressing

R, Our Low Sale Price $795

\}

.

ZENITH COLOR
VIDEO MONITOR

Zenith’s first color video display
designed specifically for computers.
This 13-inch monitor is Zenith's first color video display

designed specifically for computers. Features include
automatic color level, color processing and degaussing

circuits.
Zenith Color Monitor $499.00

6 Just Released

QQ Compumart’'s New

Fall/Winter 1979 Catalog.

We've just published our catalog and its packed with
new products and money saving specials. Our
illustrated 32-page book features microcomputers and
microcomputer systems from Apple, Commodore PET,
Heath, and Exidy Sorcerer. Also covered are the
Commodore's KIM and Rockwell's AIM. A broad
selection of terminals, books, software and peripherals
are presented in detail. The text is thorough and
provides a wealth of technical information. To get your
FREE copy write to our address below. Please include
the dept. number to speed handling.

CENTRONIC’S 779-2 PRINTER

TRACTOR FEED SALE PRICE $1095

® Form thickness control

® Horizontal and vertical
form positioning

® Used with controller
(Apple general
business software)

JUST ARRIVED. We've just received shipments of the

following Centronics printers. Call us for complete

specs.

730-1...

e Parallel interface

e Continuous variable
printing density 80-132
characters per line

e 5x7 dot matrix

753-9 (9x9 Matrix) $2,795 704-9 (9x9 Matrix) $1,995

IMPORTANT ORDERING INFORMATION
All orders must include 4% shipping and handling. Mass. residents add 5% sales tax; Mich.

Phones open from 8:30 a.m. to 5:30 p.m. EST Mon.-Fri. ® P.O.'s accepted from D&B rated

All prices are subject to change without n

refund of purchase price!

companies — shipment contingent upon receipt of signed purchase order ® Sorry no C.0.D.s ®

otice ® Most items in stock for immediate shipment —

call for dellvery quotation © In the Ann Arbor area? Our retail store is open 11:00 a.m. to 7:00 p.m.
Tues.-Fri., 10:00 a.m. to 5:00 pm. Saturdays (closed Sun. and Mon.)

If not satisfied, return your purchase with-in 10 days for full

BYTE February 1980

237



page

Precut Wire Wrap Wire

PRECUT WIRE SAVES TIME AND COSTS LESS THAN WIRE ON SPOOLS

Kynar precut wire. All lengths are overall, in- " ength 100 500 1,000 Length 100 500
cluding 1" strip on each end. Colors and -
|ength5 cannot be mixed for quantity 2.5 inches 1.04 2.98 5.16 6.5 inches 1.60 5.37
pricing. All sizes listed are in stock for |3 1.08 3.22 5.65 7 1.66 5.63
immediate shipment. Other lengths | 3.5 1.13 3.46 6.14 7.5 1.73 5.89
available. Choose from colors: Red, Blue, |4 1.18 3.70 6.62 8 1.78 6.15
Yellow, Orange, Black, White, Green and | 4.5 1.23 3.95 742 8.5 1.82 6.41
Violet. One inch tubes are available at 50¢. | 5 1.28 4.20 7.61 9 1.87 6.76
State second choice on colors when pos- | 5.5 1.32 4.48 8.10 95 1.92 6.93

sible. 6 1.37 4.72 8.59 10 1.99 7.26

Kit #1 $7.95 Kit #2 $19.95 KIT #3 $24.95 Kit #4 $44.95 | #30 Spools
Less than 2.7¢/ft. (#30) Less than 2¢/ft. (#30) Less than 1.7¢/ft. (#30) Less than 1.6¢/ft. (#30) 1-4

250 3" 100 4" | 250 2%" 250 5" 500 2%" 500 4% | 1000 2% 1000 4% | 50ft 1.75
250 3" {00 5" | 500 3" 100 5% | 500 3" 500 5" 1000 3" 1000 5" | 100 ft. 3.00
100 4" 100 6" | 500 3%" 250 6" 500 3% 500 5% | 1000 3% 1000 5° | 250ft. 4.75

500 4" 100 6%" | 500 4" 500 6" 1000 4" 1000 6" | 500ft 8.50
250 W 108 S5 1000 ft. 14.50

Wire Wrap Tool

BATTERY HOBBY TOOL* Sy T 0
e Auto Indexing BT30 #30 Bit

e Anti-Overwrapping BT2628 #26 Bilt
e Modified Wrap BC1 Batteries & Charger... 11.00

*Requires 2 “C" Nicad Batteries

Solderless Tl Edge Card
Breadboarding , ; Connectors

SK10 2/$25.00 __S$16-66— . "l
The SK10's unique matrix config- 44 pin ST (.156" centers)
uration is embedded in a high temp- 100 pin ST (.125" centers)
erature plastic molding. It gives you 64 . "
pairs of 5 common spring contacts for 100 pin ww ('1 25 Cemers)
principle circuit construction and a
series of common buss strips (8) of 25
connections each.

Dimensions: .33"h x 2.2"w x 6.5"I

” |C WIRE WRAP Size Quant./Tube Price Ea. Price/Tube
SOCKETS 08 pin WW g $16.12

3-level Gold 14 pin ; $19.20
Closed Entry Design 16 pfn * $17.68
Oc e s v ' All prices include Gold 18 PIn . g];gg
i 2-level Sockets 22 Bm 313:30
RN HIGH RELIABILITY eliminates Also Available )

trouble. "Side-wipe" contacts‘make Sockets sold at these gg p:z ;g zggg

100% greater surface contact with the : p. . A
wide, flat sides of your IC leads for prices by the tube only. 40 pin 1.20 $8.40
positive electrical connections.

All connectors gold plated.

ORDERING INFORMATION

¢ Orders under $25, add $2 handling

* Blue Label or First Class, add $1 (up to 3 Ibs.)

* CODs, VISA & MC orders will be charged shipping
* Most orders shipped next day

AVAILABLE AT SELECTED LOCAL DISTRIBUTORS

page 135 E. Chestnut Street 5A, Monrovia, California 91016 Phone (213) 357-5005

Circle 2083 on inquiry card.



With Purchase of The
INTEGRAL DATA 440

Paper Tiger

Your Choice, $200 Value

1) Graphics Option Package
2) Interface for APPLE Il

3) TRS-80 Printer Interface
California Digital has resently
researched the complete low

lmian.

S- 100 Mother Board

4320 KEYBOARD
TTL ......AAA
RS232....AAK
Friction .., AAE

= B =4
IThe Quiol Buss from Callfornla Industrial Is
quality engineered. No short cuts have been taken 51050

1100 s
575

1o produce this mother board. Active termination
circuitry prevents noise and crosstalk. Manufac-:
- tured from oxtra hoavy FR-4 opoxy glass

it
Ii
H

plus
hipping

cost printer market. It is our
opinion that the IDS440 Paper
Tiger is, without doubt, the
most ve tile and offers the
best value of any printer cost-
ing under $1,000.

This quality dot matrix printer
incorporates such features as
ble character size to allow print densities upto 132
Full forms handling capabilities and tractor

feed mechansim adjustable to 9.5'. The Paper Tiger is engincered
to accept either pdhlllcl or RS232 serial AS(,II 110/220V.50/60Hz.

software
characters per line.

Minidisk Drive for TRS-80

your choice

Lobo
Ulsta Interface Cahle

103 Modem AAB
PLASTIC LIBRARY CASE
with purchase of each box of ....

FR EE Verbatim mini-diskettes. $5 value.

s388.|"24d.95

Includes

_DISHETTES

$995.00 plus shipping ik
CONNECTORS |Edge qu OTE » ®
Connectors
your choice Lﬁ
DB25P It's not offen that California lm_xul ven-
=2 nto the distribution of consumer pro-
male plug & hood but we have resently come accross
or GOLD just had to add it
DB25S female 100 PIN
ik s325 IMSAI/ALTAIR IBK MIEMOR
= . Imsai solder.125x.250 $2.95 3/% 7.50 ur bed or casy Ehalr
= s Vi Qty. fe. male hd. Imsai w/w.125centers $4.95 3/413.00 COLOR » GRAPHICS * SOUND
10 3.05 1.95 1.15 Altair soldertail .140row $5.95 3/415.00 any light fixture on the pre
25 295 179 1.05 CIALS Fhe modular s available in th Mfg.Sug.
o G0 0| 100 265 167 85 22/44 Kim eyelet 156" 4195 3/45.00 Ulirasonic Staster Conirol Consele . Retail....
o /50 solder tab .156" 1.09 3/%2. attery Operated rasonic Controller .
B 500 2251.60 .85 | 35737 Llde post w/w 156  $1.95 3/45.00 Appliance Module, Lamp Module or Wall Switeh. PLUS SHIPPING #1195
1K 1.971.37 .73
i istril 10 Pak 50+ T e
Authorized Distributor z Y KEYTRONIC
2 740-0  [BM soft format. $3.50 :‘.].Shugcrt Associates KEYBOARD « Wise
AR ASCII & ASCII
740/2  Double side soft 6.00 ASCII ENCODED co]nplePn(
741- b , < . =
Data Products 741 ? Double density L (:g SASOO-R Floppy Disk Drive S #*Ten key data pad
743-0 Double/D ouble 6. : *CurEor SoRtrols
740-32 8" Hard sector 39. 00 3.50 I'he most cost effective way to store data proc- - *Slx HEEr Ewitehes
744-(0)(10)(16) 5 1/4"mini  39. 00 3.50 essing information, when random rccall is a * Alpha L ock
Library case for any above; Add $3.00 prime factor. The SA800 is fully compatible *Aulo repeat
834 A D ata Cassette 50 with the IBM 3740 format. Write protect cir- #Single 5 volt.
DC 100 Mini Cartridge 16. 00 cuitry, low maintenance & Shugart quality. *Glags reed.
DC300 D ata Cartridge 20.00
920() Disk Cartridge 89,00 544950 NEW

ORY
TRS-80 5

APPLE Il 65

16k memory (8)4116’s |

%850

MINIATURE
SWITCHES

o ’\’j”
ABR\LLIANT ﬁ) = ql‘q
COMPUTER : i
WHOSE TIME

your choice

ﬁ_ HAS COME. $.98 1050 100 1k
- v
Installation is simple. Anyone who has ‘73 $.88 .81.73 .66
ever changed a spark plug should be able < SPDT Miniature Toggles
to up-grade his mluocomputer 7101 C&K ON-NONE-ON
How can California Digital r these 2 7107 jbt ON-OFF(mnt.ON)
memory up-grade sets at 25% below our (_On‘lpLUthl\'7 7108 CK ON-(moment ON)
Simple, we buy in volume, wholesale to dealers and 7103 CK ON OFF ON
sell the balance directly to owners of personal micro- Rotary g;:gl;u:
systems. These 16K dynamic memory circuits are :’m':‘g(Nﬁ) %39 4/‘;1
factory prime and unconditionally guaranteed for one us| .0.) _v.33ea.
full year. N OW, before you change your mind, pick DIP
up the telephone and order your up-grade memory
from California Digital. Add $3 for TRS80 jumpers. $129 ;1“1’912;9—‘:70;2
STATIC 1-31 32-99 100-5C -999 1K+ ea. i su'm"y“
>1[0)1y0nS 1.19 =85 .80 .85 05|
1.49 1.25 * *
5.95 5.25 4.75 4.50 € tosrens (s oz
8. 00 £ * Al red
5.25 * # SPST
9. 00 % ok =
8.00 % *
9. 00 * * ()
low p()\\ 5.00 4.80 4.60
SPECIAL CIRCUITS IC SOCKETS S
Z80A 4 MHz. AY5-1013A UART  4.95 - Mrez:r?ﬂ |0; sz:flsl:
8080A CPU Floppy Disc Controller pin_ea. h
8085 WD 1771 single D. 39. 95 8 17¢16 15 ,
8086 Intel 16 bits WD 1781 Double D 65. 00
TMS 8900 16 bits WD 1791 D/D 3740 * 14| 3736 35 18 17 16 5
16| 38 37 36 19 18 17 -
EPROMS 1-15 16-63 64+ 24| 99 93 85 36 35 34 : 3
17024 2K 4.00 ot e tarean “1‘“::,‘,'3‘ : 40| 169 155 139 63 60 58 -
2708 8K 9.00 ing condition. Orig WIRE 0K HO 0
"/18 5v16K * Sy e, 50ft. KyNaRWRAP
«Five Gould NiCads =DB25 Cable
2716 T1 x et s S . 500 1,000 11,000 :
2532 * “Battery Charger =Full Documentation $9. $15. $105.
049-900
A e e sold b o a g s p grade
VISA Masiercharge 0 o Orders s e same eived -
ornia de add 6% 0 gn orders add 10%
ders over $ d by pa are pped
o pense e e se d a
e 204 o q ard



8” Siemens FDD120-8D
All Siemens options in-
cluded in this drive

may be configured hard
or soft and single or

double density, We find
this to be an extremely
reliable drive. $430.00

Fully Shugart compatible.

5%” BASF Magical Miniature Mini
drive only 2/3 the size of others

gaining in popularity with our
customers, Single or dual density

fast access times $259.00

. Tarbell Controller may be re-
' configured to control 5%'’ drives
£ and includes short cable for one

drive. KIT $179.00, ASM $265,

Cable Kits For 8” Drives with
10’ 50 cond. cable and conn
ectors. Also power cable and
connectors, Flat cable assem
if you wish. For one drive

27.50, two 33.95, three 38.95

Cable Kits for 5% Drives as above, but 34
cond. For one drive 24.95, two 29.95.

wwb* “Power One” Model CP206
Power Supply adequate for
at least two drives, 2.8A/24V
£. 2.5A/5V, 0.5A/-5V beautiful
5 quality. 9.00

CABINETS for FDD120 and
801R drives, or CP206 supply.
? Matte finish in mar resistant
black epoxy paint and stack-
ing design 29.95

DISKETTES

(3M, MR X, BASF,

Georgia Magnetics,

& Victor Borge)

8” $39.95/10
S5¥%”  $29.95/10

$490.00 16K $290.00

32K -
NEW!! — CHRISLIN 64K Dynamic RAM $750.00

(Showing Amazing Similarity to Tarbell’s unit)
(16K Shown in photo)

32K - $549.00 16K - $349.00

“BACK TO SCHOOL”
.;EYBOARD SPECIAL
g

CHERRY “PRO” Keyboard $119.00
Streamlined Custom Enclosure $34.95

e

BOTH ONLY $124.95
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SOFT -
WARE:
SUPERDOS 1 (Z-80)
is reliable and durable and quickly Single User, UNIX - Like
File System, AND Totally

Upward Compatable From “XX/X"
(What did you say, Digital Research??)

but only$219 with purch. of 2 drives.

PS: SUPERDOS -I runs on the TRS-80,
and can transform it from a toy computer
to a real business machine !!!

10MBy
DRIVE
$3300

S-100
DMA
CONTROL

POWER
UNIT
$395.00

SUPER\S\(©

For the first time in something like 10 years,
anew STANDARD in removable media has
evolved. Selected by Datapoint, and others
who have not yet announced, this drive is
beautifully simple and easy, if not trivial to
maintain. 920k By/sec. transfer rate, 3600 RPM
39 Ibs and only 125 Watts,

Daisy Wheel Printers

Qume Sprint 3\45

PRINTER (factory warr.) $1199.00
POWER SUPPLY (Boschert) $349.00
(shown mounted on rear of printer)

COMBINATION SPECIAL $1699.00

DATA DISPLAY MONITORS

Electrolabs

POB 6721, Stanford, CA 94305

415-321-5601 800-227-8266
Telex: 345567 (Electrolab Pla)
Visa MC Am. Exp.

Used 12” Sylvania mon-

itors, Composite Video,

15 MHz, 120VAC, Re-

built with NEW P39

anti-glare tube $119.00

New P4, 109.00, used

P4 79.00.

U-fix model, 10/$300.00
3

ESAT 2OOB

BI-LINGUAL 80x24

COMMUNICATING

TERMINAL
Scrolling, full cursor, bell,
8x8 matrix, 110 - 19,200
baud, Dual Font Appli-
cations. Arabic & Hebrew,
Multilingual Data Entry
Forms Drawing, Music, &
Switchyards. $349.00

SIS BROTRENS 1IN BB W 31
"‘w SRimiC

T o

4
b

g
<0

fonction e’ o

11 yue Ahiok that thes femctisn 15 sccorate, you we NG 1t
Bt you 03] gel 3 7t discomt on your £54T 2008 puchise il yme
subail the correct ul«tm 11k your sedae

gLl it n A »Am lunul e BiLIRN
ss‘iv R v L ws b

iy Rty stiars oy e
+ and nulv m mm mx ﬁ; lmm n‘m et

“OEM STYLE” as above,
will fit any case. (Both
versions serviced by quali-
fied tech). Identical to
above but subtract $12.00

Doppler Motion Sensor
Intrusion Detector

Extremely effective microwave
motion detector for detecting
unwanted visitors, lgnores mice
and other non-larcenous creatures,
Operates on 12VDC or from small
: transformer supplied. Output is
relay closure for alarm control
interface, or to switch on lights
annunciators, Will operate THROUGH
door of closet or thin wall. Best
application seems to be to turn
on outside lights to help invited
guests, and to intimidate un-
wanted ones. $159.00
Water Repellent Cover $24.95

SOCKET SPECJAL

New!

s

“Won’t Let Go”’

Low Profile
Solder Tail
1 CENT/ Pin !!
18 20 22

(0.75/1000’s)

24 28 40



CP/M* Source Code - FREE! when you purchase **OS-1""
Electrolabs’ new operating system for the Z-80 designed to have exactly
the appearance of UNIX*¥, including virtual 1/0, “set TTY”, a tree and a
shell, filters and pipes PLUS total compatability with CP/M software!

PAPER TIGER

IDS MODEL 440
— 8 Software Selectable Character

© (Because OS-1 is truly a comprehensive i G Sizes
0OS’', and not merely a file handling — Parallel & :
= FEATURES ’DOS’,we have changed the name s Serial Interface
from “’Superdos’’ to “0S-1"') — 98 ASCII Character set, upper

& Lower case
— Forms length control
— Tractor Feed $995.00
Graphics option with 2K CRT
screen buffer add $199.00

VIRTUAL I/0O - copy with a single command between floppy and hard
disk, or from TTY to printer to tape to disk... etc., etc.

No messy /O routines to write, & no awkward transfers.
SECURITY - 9 modes of file protection, user and login protection.
MULTI-USER - up to 256 passwords. (non-simultaneous users)
16MBy FILE SIZE - but no limit to no. of directories per device, thus

allowing EASY implementation of gigantic storage devices.
“SET TTY' - for printer or crt: tabs, page width, buffer, cursor, UC/LC,

fonts, formfeed, arbitrary control characters etc., etc.
“LOGIN' - automatically executes user selected programs and “set TTY".
OCCUPIES 12KBy - only 50% larger than CP/M, but 500% more features.
CP/M & CDOS COMPATABLE - your library is guaranteed to run!

DYNAMIC DEVICES MODEM

— Acoustically coupled modem
assembly set

— Asynchrous 0-300 Baud

— Switchable originate or answer
modes

— Operates full or half duplex

*(Naturally, we are not giving away the version of CP/M written by mode
Digital Research, Please pardon our pun, but they might object. — 15 minute assembly  $149.95
What we ARE giving you is a greatly enhanced version of CP/M
which resides on OS-1, and allows the user of OS-1 to run any and 4 TMS2716 9.0
all of his programs, packages or system utilities which are already NE‘N YEAR'S IC SPECTACULAR 2732 ;5 08
running on CP/M. We give you the source code at no charge so (While Supply Lasts) 7001 (pull outs) 2.00 CPU g
that you may modify any part of the CP/M to suit your own sys- 4116 (set of 8, 16K)
tem requirements. At no charge, you also receive the enhancement MEMORY & EPROM 69.00 1802CD $19.95
allowing 4MBy files instead of 256K.) 2114- $ 3.00 5204 4,95 6502 6.25
2114-2 6.99 2708 8.95 %‘28 A 1524 gg
0S-1 (wi er. li : t [ Pd411 2,50 2516 35.00 g
(with debugger, linker and screen oriented editor  $199.00 5107 (pull outs) 2,00 2916 3500 B80BOA 8.99
Update service, peryear....................... 29.00 8085 22,00
Symbolic Debugger. ........ g iiacie S P ..... 15000 8741 79,00
MACRO0-Assembler (Creates relocatable code) ...... 150.00 ELECTROLABS FLOPPY CONTROLLERS
ML Campiler. ks #w i wowed cassns 5 ve.e.... 660.00f POB 6721 Stanford, CA 94305 L 200
FORTBAN Compiler...........ccoiviinernnans 100.00 §j 415-321-5601 800-227-8266 Pd372 39.00

BASIC Compiler (very fast) ............ccviunnn 350.00 j§ Telex: 345567 (Electrolab Pla)

Grath:S Electrolab’s System Switcher Model SP04
480 x 512 <

High Resolution
v for B&W and Color Imaging and Graphics

Light pen, A-D, D-A, TV synchro (needs no time base
correction or adjustment with anything between ran-
dom interface & NTSC commercial standard). T.V.
single frame grabber (‘“snapshot’’). Up to 1 Byte of at-

MISCELLANEOUS (CALL us!)

tributions per pixel.
LSI-100 & S-100 applied to: A
Graphic Presentation — such as computer generated animation 8'4 other

raphic displays up to 256 colors & up to 256 b&w gray scales, Image

%na lysis — using built-in FRAME GRABBER, for medical image en- FEATURES: LSI_1 1/23 *
hancement, contour analysis, & pattern recognition. Commercial TV *
Tl|tlng & Advertlsmg — using synchronization capability. Interactive Brown:Otit Proof A d H d A
graphlcs — using light pen accessory. Line Frequency Indifferent n arl DISkS
BASIC CONFIGURATION — Very Low EMI

LSI-11 $1995. S-100 $1265. U.L. Approved Y- B
For TRS-80/Exidy Add $595.00 20 KHz R g
Includes: Data Board - 32K (480 High Efficiency 3 L - .

x 512 x 1 pixel) D-A 16 level video Soft Start = o
generator. Video Synchronization Extremely Lightweight T P AC Line

Circuitry. Address Control & Tim- Open Frame Design

'- &

IHSG L Short Circuit and = m
. { a55is
FEATURES — High speed. DMA OV Protection h -
or 2KBy window memory mapped interface. |t 20,000 Hour MTBF m ,-’7;:2 :‘: ._i.
Full NTSC commercial color capability. Low (MIL 2178B) —
power consumption. Excellent Software Adaptable to Un-Inter- [SF e \“ e &
Dptions — Accessories — Software ruptable Power ap- W e " ; {; L[]
Options include: light pen, auxilliary outputs, plications. .)‘ﬂmm ®
text mode, memory and much more. Acces- and -~

sories include: b&w and color cameras and
monitors. Software: ‘“Plot’” 2D or 3D,
“Tilting"”, “Contour’’, “Image Enhance-
ment’’, ‘ Vector Curve Generation’’.

Call for price and details

Low Cost!! (just look at
DEC's price)

Electrol4bs
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*CPM and **UNIX
trademarks of Digital Research and Western Electric respectively.



MATCHMAKER TECHNOLOGY

TURNKEY DISK SUBSYSTEMS

DISK
" IN!II

For those who wish to avoid the
aggravation, fussing, irritation, an-
noyance etc., of assembling your
own subsystem, plug in and GO!!!

v SORCERER
v TRS-80
v APPLE
v HPIB
v PET

APPLE

FEATURES:

— 28" Floppy DISK DRIVES (Single Sided)

— Color Coordinated Cabinet with Power Supply

— Expanded version of APPLE-DOS

— Single Density Disk Controller

— Full Cabling, Connectors + Documentation

— Assembled and Tested

— Plug In and GO!!! $1695.00

OPTIONS:

— 2 8" Double Sided Drives (In place of Single Sided)
$2395.00

— 16K Internal Memory Expansion Kit 69.00

PET

Prices and specifications same as for APPLE except
PET Operates via PET-DOS

TRS-80

Prices and specifications same as for SORCERER with

following exceptions:

— Expansion Interface necessary

— Space for up to 48K plug-in dynamic memory on
Controller Card

— Software package as above $ 995.00

SORCERER

FEATURES:

— 2 8" Single Sided Floppy Disk Drives

— Single and/or Double Density

— Color Coordinated Cabinet with Power Supply

— Full RS-232 Interface

— 0S-1 Disk Operating System (Fully CP/M
compatible) CP/M is a registered trademark of Digital Research

— Full Cabling, Connectors + Documentation

— Assembled and Tested

— One S-100 Slot available for Memory Expansion

— Plug In and GO!!! $2195.00

OPTIONS:

— 2 8" Double Sided Drives (In place of Single Sided)
$2845.00

— 32K Dynamic RAM Memory Board, Assembled
and Tested $ 299.00
— 16K Dynamic RAM Internal Memory Expansion Kit
$ 69.00
— Deluxe Business Software package includes:
C BASIC
WORD PROCESSING SOFTWARE
INTERACTIVE “Big 4"":
General Ledger, Accts. Payable, Accts. Rec.
and Payroll $ 695.00
— 10 MBY Removeable Hard Disk — Call for Details

ANOTHER Fine Product brought to you exclusively by the folks at:

In California: 415-321-5601
Outside Cal: 800-227-8266

Electrolabs

Worldwide:
TLX: 345567 Electrolabs PLA

POB 6721, Stanford, Ca. 94305
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REED RELAY
9-15VOLTD.C.  Normally Open
CONTACTS: 1 Amp Max Switch 2Amps Max Carry
BODY SIZE: Approx. 1 inch long % inch high
S.P.S.T. 1500 ohm coil 3.P.S.T. 750 ohm coil
o 2t S s
each each
D.P.S.T. 1200 ohm coil
$1.30
each
LARGE QUANTITIES AVAILABLE

TANTALUM CAPS | 22/44 EDGEBOARD CONNECTOR
+ 1 MFD 35V0C 20% TIN SOLDERTAIL .156" x .200"
(o mmee—
Slor$1.00 LARGE QUANTITIES AVAILABLE
Large Quantities Available $1.35 each 10 for $12.50

C-H
12 AMP | TO:
FULL HOUSE MARKED LP.D.T,

u DARLINGTON
BOSE k\rv%mmsrsron
RECTIFIER l

16 Amps 60 Volts S YOGGLE
400 PIV | $1-50 150 Walls mps @
each Similar i muosopne| $1.50 e
2for $1.00 Similar to: MJ4033NPN| @ach  «on-on
Specily NPN orPNP | 10 for $12.50

ALL ELECTRONICS CORP.

905 S. Vermont Ave. * Los Angeles, Calif. 50006
DEPT.BY-1 (213)380-8000 TERMS
+Quantities Limited
STORE & WAREHOUSE HOURS «Min. Order $10.00
Mon. - Fri. Saturday ¢ Adds1.50

Shipping USA
9AM-5PM 10AM-3PM +Calif. Res. Add 6%

Circle 208 on inquiry card.

8” DISK CONTROLLER

APPLE DOS COMPATIBLE
» DOUBLES APPLE I[" STORAGE
* SHUGART 800/801 COMPATIBLE
* STANDARD IBM" 3740 FORMAT
* CPIM”,UCSD PASCAL" CAPABILITY
Available at your local APPLE Dealer: $400.

SORRENTO VALLEY ASSOCIATES
SVA 11722 SORRENTO VALLEY RD.
SAN DIEGO, CA 92121

Circle 211 on inquiry card.

TRS-80, PET,
APPLE,
SORCERER

Hardware/Software
Systems

Available Now:
BHAM INTERFACE -- including
the most sophisticated RTTY
systems money can buy.
W Baudot and ASCII printer inter-
faces.
BElectra Sketch® , ANIMATION
GRAPHICS Compiler.

Write or call for free catalog

MACROTRONICS, inc.
1125 N. Golden State Bivd.
Suite G (A) Turlock, CA. 95380
(209) 634-8888/667-2888

We are experiencing telephone difficulties,
please keep trying.

Circle 214 on inquiry card.

SEND FOR OUR FREE CATALOG - prompt shipping

MICROLEASE!

A unique nationwide leasing
program designed to facilitate
the purchase and sale of com-
puters and peripherals.

Whether you are buying or sell-
ing, MICROLEASE is your best
leasing choice.

Excellent Rates. Fast Service
by Computer Professionals.

EVERGREEN

22 Concord Avenue
Cambridge, MA 02138
(617) 868-3425

Circle 209 on inquiry card.

FLOPPY DISK
REPAIR

® PerSci, Shugart
Apple

® Quick Turnaround

® Reasonable prices

Computer Service Center
1023 N. LaBrea
Hollywood, CA 90038
213-851-2226

Circle 212 on inquiry card.

HOW CAN | GROW
B TREES?

ORDER MICRO B +™

e Get fast insertion, retrieval
and deletion of index entries.

* Never need to reorganize
your index; no matter how

often it is updated.

MICRO B+ SOURCE CODE $195
MICRO B-+ DEMO DISK $25
SHIPPING $2 USA. $5 FOREIGN

Available in 8'' format for CBASIC-II
and MICROSOFT Basic Version 5.

2606 Johnson Drive
FAIR ' O Columbia, Mo. 65201
314-445-3304

Check/VISA/Mastercharge

Circle 215 on inquiry card.

16 K RAMS & RAM CONTROLLERS

16 K X 1 DYNAMIC RAMS wmka116p3
* 200 NSEC ACCESS/375 NSEC CYCLE TIMES
* 16 PIN/TTL COMPATIBLE
* ALL CHIPS BURNED IN AND FULLY TESTED
* PRICE WITH DATA SHEET

$68.00 IN OTY OF 8/THAT'S $8.50 EACH

6800/6502 64K BYTE RAM & CONTROLLER SET
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 6502
THIS SET INCLUDES
* 32 M5K 4116-3, 16K X 1, 200 NSEC RAMS
* 1 MC3480 MEMORY CONTROLLER
¢ 1 MC3242A MEMORY ADDRESS MULTIPLEXER

AND COUNTER
* DATA & APPLICATION SHEETS. PARTS TESTED

AND GUARANTEED.

$295.00 PER SET

DYNAMIC MEMORY CONTROLLER mcassoL
 GENERATES RAS/CAS & REFRESH TIMING FOR
16K TO 64K BYTE MEMORIES
* PRICE WITH DATE SHEET: $13.95 EACH

MEMORY ADDRESS MUX/COUNTER mcazszap
« MUX ADDRESS & REFRESH COUNTER FOR 16K T0
64K BYTE MEMORIES
 PRICE WITH DATA SHEET: $12.50 EACH

(]LIANHIY DISCOUNTS AVAILABLE

A[ILI NO., EXPIRATION DAM & WH!H]'\NK
TH SIGNED ORDER. CALIF RESIDENTS PLEASE ADD
6% SALE\ H\X PHONE ORDERS (714) 633 4460

MEASUREMENT SYSTEMS & CONTROLS, mc
MEMORY DEVICES DIVISION
867 NORTH MAIN ST.. ORANGE. CA 92668

Circle 210 on inquiry card.

SPRINT 68
MICROCOMPUTER

CONTROL COMPUTER
DEVELOPMENT SYSTEM
6800 MPU, serial 1/0, 48K RAM, dual 8"

drives, WIZRD multitasking DOS,
Editor, Assembler, 12K BASIC all for
$3995.
SOFTWARE OPTIONS
C compiler, PL/W compiler, PASCAL
HARDWARE OPTIONS
EROM Programmer, analog 1/0, parallel
1/0, 488 GPIB

m WINTEK | Corp

1801 South Street
Lafayette, IN 47904
Phone: (317) 742-8428

Circle 213 on inquiry card.

CASSETTE
DUPLICATION

TRS-80 (I & II), PET, APPLE, KIM, ATARI

Quality software duplication is more
than copying cassettes. Microsette du-
plication uses a proprietary high speed
duplicator designed specifically for
computer program duplication. The fin-
ished products are of consistent quality,
guaranteed to load. Minimum order is
100 with discounts for higher quanti-
ties. Call (415) 968-1604 for details.

MICROSETTE CO.
475 Ellis Street
Mt. View, CA 94043

Circle 216 on inquiry card.



TELEPHONE/KEYBOARD CHIPS

h Button Telephone Dialler $14.95
L Cromemco AR EmRnae i
7400 ated Aveaye RoDoaTs Encoder 188 Keys 14.95
! VRO A O HDO165 Keyboard Encoder (16 keys, ;gg
SN7470N -29 74C92 Keyboard Encoder (16 keys, .
SN7472N 29 SNTAIGON -89 74C923 Keyboard Encoder (20 keys 6.25
SNTATIN 35 ! 8K
2’4?23‘3?‘. .15 SN7474N 35 SN7416IN .89 ICM CHIPS 24.95
SNT4N .18 Shureh) b ey 1CM7045 CMOS Precision Timer 24.95
SN7403N 18 SNZATGN .35 SN74163N .89 B tesaver ICM7205 CMOS LED Stopwatch/Timer 75
404N 18 SN7479N  5.00 SN74164N .89 ICM7207 Oscillator Controller 19.95
SN;AOSM 20 SN7480N .50 SN74165N .89 ICM7208 Seven Decade Counter 5.95
Sy 2 SN74B2N 99 Swrtee 25 Memory Capacity: ZK Eytes e 1OM7209 Clock Generator :
i SN7483N 59 SN741 : Memory Type: 2708 P or equivalen
oo 0 SNTABSN .79 SN741TON  1.59 e oo s NMOS READ ONLY ME"fnoglgEks =
SNPAON 20 sirast 3 742N 600 Wait Statos at 2MHz: none required o | Meveszt 1 X2 \rCll Shinen wit Sreck 1350
S S 48 STz 80 s 's 8K BYTESAVERS® card nroiidis gm’ss?ol;, at 4MHz: one per machine cycle mgmgggg T T N e i 13.50
' SN74175N By romemco’s us: S-
3'333',1 550 533131'3 o SN7476N 791 a builtin programmer for the popular 270? Power Requirements: +8V @ 0.8A MISCELLANEOUS 2
SN7414N 70 SN7493N 43 SN74177N - 79 | PROM and has the capacity fora full 8K bth;D +18V @ 0.4A TLOT4CN Quad Low Noiss bi-fet Op Amp 249
SN7416N .25 SNZ4MN 65 SNTAITON - 1.95 % PROM memory storage. The BYTESAVER® || —18V @0.2A TL4040N Switching Regulator 445
SN7417N 25 SN7495N 65 SN74180N ;g also offers a number of new features including o ,6/a4ing Environment: 0-55°C. TLA9BCP Single Switching Regulator B
SN7420N 20 SN746N 465 Surdiony i i itch selection of board address 1190 Divide 10/11 Prescaler e
N 29 S7agTH - 300 S i coneenen Awie ful memory bank Assamblod | 11090 Hi-Speed Divide 10/11 Prescaler :
gu;é;: 39 SN74100N .89 SN74184N - 1.95 | and Cromemco’s powerfu ! svsamhh!d 3245 00 e Photo-Dariington Oplo-Isolator ;;gg
ot SNTAIOIN .35 SN74185N 195 | selection. The BYTESAVER® |l is a 8KBS'W . . s Ton Octayh Lid. Ganerator 13,75
N 425N 2 SN74108N .59 SNTAI86N  9.95 §  and tested (Model 8KBS-W) for $245. e 5Mhz 2-phase MOS clook driver 75
o ; SN74TIBN  1.95 SN74188N 395 TIL308 .27" red num. display w/meg logic chip ~ 10.
sums: gg SN74f2IN 35 SN74190N  1.25 SCRETE LEDS TIMEX T1001 M5320 7V Camera Sync. Generato 14.95
Smu 39 SN74122N .39 ShrdtoiN - DI I Haum DEIYASJSA IiIDISPLAV 5330 4% Digit DPM Logic Bluck lspem” 5 oadfsil
) 49 SN74192N . 00" n a. y 3% Digit A/D Converter Si 5.
bt S 49 e 10 xcsssg R L S FIELD EFFECT LI SR DA Comares 13.95
; SN74126N .49 - XC556 ureen
wom = swatn 75 S S0 XcsseY yolow  4/81  XC209G green  dist xzz LITRONIX ISO-LIT 1 L]
Swow  m o v o oweow w| XY yelw 4 GG g I ' ‘ Sl AL G SOUND GENERATOR
N 79 SN741O7N .89 .200" dia * dla. Generates Complex Sounds
Hiooe 2 §L‘Jﬂﬁm 295 sn7atoN 149 |y oonn 0 581 yoso6R ",';:1 g 5/$1 0 0+ (Same as MCT 2 or 4N25) Low Power - Programmable
SNT44N 49 SN74143N  2.95 SN 181 xc26  green 481 YC596G  green 4181 49¢ each $3.95 each
SN7443N .75 SN74144N  2.95 SN74S200 4. o9 | XC22Y  yellow 4181 ¥es6y yellow 4/81 B CARACTERS
s 75 SIS Wi 79 AT die XC526C clear 4151 * TAEE SNUNCIATORS TV GAME CHIP AND CRYSTAL
b ] S 13 snzaosn 225 | MV10B red 431 190" dia. 200" X 1.20" PACKAGE AYS3500-1 d 201 W2 Coel g 4 Okl 7 s 1
Sirkam @ SNTAISON B9 o ol o1 ACHIR red i -2 CONDEUTOR includes score display, 6 games and select angles, etc.
g:mzm 79 SNZ4151IN .59 SN74285N 395 | MV50  red S XG1116 green 4/81 T1001-Transmissive §7.95 3,40 XR2242CP 1 50
SNT4SON 20 SN74152N 59 SN743ESN .69 INFRA-RED LED XC111Y yelow 4/ T1001A-Reflective 8.25 XR205 S XR2264  4.25
SN74SIN 20 SN741SIN 59 SN74366N .69 1/4"x1/4"x1/16" flat XC111C  clear 4181 XR210  4.40 XR2556 3 20
Co N B - | S w4 e i
415N 79 . g 2
325223 i Swatsm 70 SN74390N  1.95 DISPLAY LE wr pmce | XR-sss 150 JEZZOGKB 1933 ;‘Sﬁgg 152
SNT4157N 65 SN74303N  1.95 HT  PRICE  TYPE POLARITY XR555 .39 R1800 XR4151 395
SN7450N .20 . TYPE POLARITY i 270 295 MANG730 Common Anode-red = 1 560 .99 | yoere 99 52206 4.40 XR4104 405
04000 23 s CD4070 55 | MAN 1 SO A 300 495 MANG70 Common Cathode-red-D.D. 560 .99 XRBB7CP 199 XR2207 385 Xis 4
Ao 5 C/Mo Coiare 5 | WG Gonmon camadaat 425 25 MANG750  Common e Xnogier 125 G XRd212 205
codo2 23 s ? Common Cathode-red 487 195  MANG760  Common Anode-re : % | SRisiop 1. ’ P2 05
1-‘9 CD4076 139 | MAN 4 2 Z 6780  Common Cathode-red 560 4 1468CN 3.85 XR2211 5.2
Gy o ohioan 49 CD4081 2 Mmize cammon oda-geen o o bl Common Anode-red = 1 300 s |  XRI464CH 105 XR2212 438 XRaT3g 115
234 09 49 CD4035 .99 CD4082 .23 | MAN 7Y Common Anngc-yzuow e e S st 300 99 Xades 1o XR2240 3.4 XR
Coioio 49 004040 - 1,19 o0d0e T o S gerimon o 300 125 DL707 Common Anode-red 300 99 e i
C04011 3 D404 125 C040sB  2.49 § MAN 74 e 300 49 pL7s Common Cathode-red RO A0 DIODES IN002 100 PIV1 AMP  12/1.00
codnz 2 Pearis » mg:ﬁ?ﬁ ::gg m:u :3 Cgmmnn Cathode-yellow .300 99 oL74t gommon :n:::::g : :gg 149 | vee vours w PRICE  1N4003 200 PIV 1 AMP ,g,{:gg
€04013 39 04043 o X Anode-orange 300 49 DL74s OO Ariose 4801 = : i 400 40.00  INAOS 400 PIVYAMP 1271,
C14411  14.95 § MAN 3620  Common Ano 0 on Anade-red 600 1.49 | 1N746 33 m 0/1.00
CD4014 1.39 004044 8 s 14419 4.95 | MAN 3630  Common Anode-orango = 1 .300 99 DL747 Lo =1 630 149 | 1751 51 4oom 4/1.00  1N400S 600 PIV1AMP  10/1.
ghitts. 18 b Moiaiss 1933 | NS CommorConoseons | B0 9 b mmondmtel et g AR 4100 1NADOG BOOPIVTAMP  10/1.00
X red 600 149 | 72 55 400m
C04016 49 Citar - 250 Me1deog 75 | MAN 4610 Common Anode-orangs 00 99 0TS0 Common Cathode-re 0O o e e o St A0S o PIVIAMP 101100
s e o Mokt | A ey oy Sommon Sihederd LT [ R L R T Ll 20m 6100
04018 99 04049 49 MC1450 ) Aigdecat 400 99 FND7O Common Cathode . y oo s o e 15/1.00
562 14.50 § MAN 4710  Comman Anode-ret Cathode = 1 357 99 | 1N757 9.0  400m 00
04019 49 £04050 8 o Anode-rod =1 400 99  FND358  Common 400 4400 INAIS4 35 10m 1211
563 3.50 J MAN 4730  Common Anode-re Cathode 357 75 | NSO 120 m 2
ot SR S Aw Coi08° 305 A A 400 99 FND359  Common Ca 500 .99 | Ngs9 82 400m 4100 N33 51 1w
004021 ot i LB Goiet 139 | MAN 4810  Common Anode-yellow A0 s DS Common CahodsFDD S0 98 NGS5 15 400m 47100  INTI4 5.6 1w 2
pogeee Tl opa sz i 1 | AN delo Gommen Slhcasyalow, - A0 SRS 99 S HNOR0T - Gornenon Anade [FNDS10) 300 o | iNsee 56 s00m 28 I 62 1w 2%
04023 2 O 8,80 ool X 10 Common Anode-orange-D.D. 560 .99  5082-7730 Common Anode-red g o iR 28 INT3 68 1w 28
401 145 CD4818 295 NAN 66 sl b SP-3400  Common Anode-red 800 1NS: o 2
Chites 2 Diss 7o Sotsan ol e Coommen fnode e 2t 090 8 HDERS00 Coomion Arosered m s |z cs sm 2 82 W 2
C040%6  2.25 e oisor._ 2r50| MAN S o o o0 20 8 S oo o 0 o e 2 s 2 N 15w 2
04027 69 C04069 A8 =% AN 6660  Common Anode-orange 560 .99  5082-7302 4 x7 Sl. Digit-LHDP g oo 1 e i 28 INIB3  S0PIV3SAMP 1.0
ey 2 | hncssd  Conmon il SO I el e Dt S i (R % dom 6100 INI184 T00PV3SAMP 170
;‘:gg‘z’ gg 74 CUU 74C164 5.49 MAN 6710  Common Anode-red-D.D. 560 .99 5082-7340 4 x7 Sgl. Digit-He) e e 7? 2 ’,}'88 " m: gg ;gg m gg :m : ;g
60 ¥
7L S T i Tl 5 RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA | IR 0y i e i aobwiaMr  1a
74093 1.95 o1 S IVERS | mms309 $4.95 | Mc1408L7 $4.95
ncw v s im0 0% 59 |oowr 2 owent  2m| CHIPS/DRVER < ey o crioels 575 SCR AND FW BRIDGE RECTIFIERS
74020 39 74C107 1.25 740922 7.95 CA2023T 256 CA308IN 1.0 | MMs725 $2.95 | o 4.95 | MC1430L 2950 paen 154 @ 400V SCR(2N1849) S
74C30 39 740151 2.90 740923 6.25 NcazoasT 2.48  CA3086N 85| MM5738 2.93 MM3314 4,95 | MC3022P FXH] e 3A @ 600V SeR 1.5
74042 1.95 74C154 3.00 740925 8.95 caaoasT 135 CcA30BON  3.75 | DMBgsa Egu MM5316 6.95 | MC3061P ] [ 1.6A @ 300V SCR 50
e 185 7017 215 74092 895 Ica3paeN 130 CA3130T  1.39| DM88ss MMS318 ass|Mciotsreste)  7s0| s o ) i e e
e ‘80 740160 249 80095 150 feasosoN 325 CA3140T  1.25| DM88s? o75 | MASlE 293 | Mcdo2dp 95 hew T e =
Ll‘&”— g Ll - i L, Jokaoson 325 casteor e ey % 75 | WMsas7/tss8a 4,95 | MeADIOP sss| o seos 124 @
— T .79 [ cA3080T .85  CA340IN 8 CT 7001 6.95 [ MC4044P i 4/1.00
M % LINEAR [m & [laan .8 Soo slswm o ETRSGTURSGes - Tam
o 8o R 72K S TC SOLDERTAIL — T TLE TTIN) SOCKETS ml ] e g em s
35 7 5 LM733N  1.00 124 2549 50-100 3 TIS97 6/1.00  2N3392 5/1.00  2N4013 311.00
LM301CNH LM340K-24 1.3 22 pin LP 5 .36 35 6/1.00
LM302H 75 LM3MOT-5 125 phrseN s 2 L et st s 15 2 pinLP 38 3w 36 | Tisee 6/1.00  7N3398 5100  2N4123
LM3B4H  1.00 LM340T-6 125 LMIICNM .35 | ipntp 20 19 18 SBhnip 45 | [ 175 PNaser 3100  PN424g ano
LM30SH 60 LM340T-8  1.25 [MIATIN 3 Liepnte 2 21 20 BpnlP .60 59 .58 | 40410 175 PN356B 4100  PN4250 A
LM307CNH 35 LM340T-12  1.25 ol Ll R LT [y 29 28 27 Qpinle 63 82 81 40673 175 PN3569 4/1.00  2N4400 e
LMIOBCN/H 1,00 LM34OT-15 1,25 B Lapnte W 3 30 SOLDERTAIL STANDARD (TIN) i P 4100 WpS3EIe SO0 2oy i
40718 1.25 . . 28 pin ST § . . ; 2N2219 /1.00  MPS3702 E
tmﬁ 128 b“}§48¥.u 1.25 LM14s8CN/H .59 | 14pin ST $27 25 2 36 pin ST 139 126 115 | o 41.00  2N3704 5/1.00  2N4403 41.00
LM3IIOCN 115 LM3SBN 1,00 Mola] s sTE M S 20pinST 159 M5 130N owan s ey oo 2 s
v 7 1.95 MCt4BoN 1. : : PN2222 Plastic  7/1,00  2N3705 5/1.00 !
T O 338 IMgN g5 f24pinST 49 U5 42 goinERTAIL STANDARD ([;(]Lzu) o o g | R 00 s A Neons i
K s el Woisce Sgo | 2PN s o Bpnse 110 100 .90 | Mpsoss9 5100 2N3706 5/1.00  2N5088 i
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««* Continvity Tester and Flashlight

Convenient versatile tool for quickly
checking continuity of dead circuits,
switches, appliances, cords, fuses,
motors, control equipment, coils
and panel boards. Also tests cir-
cuits for low-resistance shorts and
helps identify wires in multi-wire
cables. Dozens of other uses. Plus
the added convenience of a handy,
durable flashlight. Uses two AA size
penlight batteries (not furnished).
Insulated clip prevents accidental
shorting to case. Alligator clip has

48" |lead with pl
RT300 i $7.95

=E= CONTINENTAL SPECIALTIES
Logic Monitor

The Logic Moni-

tor allows you to

check logic levels

on all 16 pins of -
any DTL, HTL,
TTL, or CMOS
device. It has a typ-
ical input impedance of
100K ohms and weighs a
mere 3 oz. (85 grams). It has
an input volt. range of 4V to 15V
and draws a max. of 100mA@10V

LM-1............$70.00

701 o
Y Proto Clips
!E/’ # 1apiNcLIP PC4 . ... S 450
. 16PINCLIP PC16 . ... S 475

24PINCLIP PC-24 . ... $10.00
ol 40-PINCLIP PC-40 . ... $16.00

Proto Boards

PB8-6 .
PB-100 .
PB-101
PB-102.
PB-103

o st '

PB-203A-Kit . . .

MICROPROCESSOR COMPONENTS

A-Y-5-1013 30K BAUD

— ag:gmuam\ SUPPORT DEVICES T MICROP MANUALS
8212 SRt M-280 User Manual §7.50
put/Output 325
M-CDP1802  User Manual 7.50
8214 Priority Interrupt Control BSs e i
8216 8i-Directional Bus Driver 3.49 M Lol
8224 Clock Generator/Driver 3.95 ROM'S
8226 Bus Driver 3.49
H System Contralle/Bus Driver 493 2513(2140)  Character Generator(upper case) $9.95
Hon s 2513(3021)  Character Generator(lower case) 9.95
ystem Controller 5.95 2516 Ch
aracter Generator 10.95
8251 Prog. Comm. 1/0 (USART) 7.95 SO 200,68t Read Onb Mi ]
8253 Prog. Interval Timer 14.95 sk Read Only; Memory -85
8255 Prog. Periph. 1/0 (PPI) 9.95 RAW'S
ol PIOgEOMA Cani T 256X1  Static $1.49
g. Interrupt Control 19.95 T
5800/5800 SUPPORT DEVICE 1103 1024X1 Dynamic 59
S 2101(8101) 256X4  Static 3.95
Meeson, SMEU S14.95 5450 1024X1 Stat 17
MC6802CP  MPU with Clock and Ram 24.95 1 8
21L02 1024X1 Static 1.95
MCGB10API  128X8 Static Ram 5.95
MC6821 Peri 2111(8111)  256X4 Static 3.95
eriph. Inter. Adapt (MC6820) 7.49
o 2112 256X4 Static MOS 4.95
MC6B28  Priority Interrupt Controller 1295 511 1024X4  Static 450ns 7o
MC6B30L8  1024X8 Bit ROM (MC68A30-8) 14.95 i 1024X4  Static 45008 low power 1093
MCB850  Asynchronous Comm. Adapter 795 51143 1024%4  Stat :
- atic 300ns 10.95
MCB852  Synchrcnous Serial Data Adapt 995 51143 1024%4  Static 3000 low power 1.9
MC6B60  0-600 bps Digital MODEM 1295 gy 256x4 Stutle b
Mogdoz. 2400 bps Moduiator 1495 52802107  4096X1  Dynamic 495
MC6880A  Quad 3-State Bus. Trans. (MCET26) 225 7490 16%4 Static 175
—— MICROPROCESSOR CHIPS—MISCELLANEOUS —— 74500 256X1  Stalio Tristate 495
280(780C)  CPU §14.95 93421 256X1 Static 2.95
Z280A(780-1) CPU 16.95  UPD414 4K Dynamic 16 pin 4.95
CDP1802  CPU 1995 (MKd027)
2650 MPU 19.95  UPD416 16K Dynamic 16 pin 250ns 9.95
6502 cPU 1195  (MK4116)
8035 8-Bit MPU w/clock, RAM, 1/0 lines 19 95 TMS4044- 4K Static 14.95
P85 PU 45NL
TMS900JL  16-Bit MPU w/hardware, multiply TMS4045  1024X4  Static 14.95
& divide 4995 2117 16,384X1  Dynamic 350ns 9.95
SHIFT (house marked)
MMS00H  Dual 25 Bit Dynamic $.50 MM562  2KX1 Dynamic 4/1.00
MMS03H  Dual 50 Bit Dynamic 50 "
MM504H  Dual 16 Bit Static 50 PROM'S
MMS06H  Dual 100 Bit Static 50 17024 2048 FAMOS $5.95
MMS10H  Dual 64 Bit Accumulator 50 271GINTEL  16K" EPROM 59.95
MMSO16H  500/512 Bit Dynamic 89 TMS2516 16K EPROM 49.95
2504T 1024 Dynamic 395 (2716) “Requires smuls +5v power supply
2518 Hex 32 8it Static 495  TMS2532  4KX8 89.95
2522 Dual 132 Bit Static 295 2708 8K EPRUM 10.95
2524 512 Static 99 2716T.| 16K EPROM 29.95
2525 1024 Dynamic 2.95 **Requires 3 voltages, —5V, +5V, +12V
2527 Dual 256 Bit Static 295 5203 2048 FAMOS 14.95
2528 Dual 250 Static 400 6301-1(7611) 1024 Tristate Bipolar 3.49
2529 Dual 240 Bit Static 4.00  6330-1(7602) 256 Open C Bipolar 2.95
2632 Quad 80 Bit Static 2.95 32X8 Open Collector 3.95
3341 Fifo 6.95 825115 4096 Bipolar 19.95
74LS670  4X4 Register File (TriState) 249 825123 32X8 Tristate 3.95
74186 512 TTL Open Collector 9.95
UART'S 74188 256 TIL Open Collector 3.95
595 745287 1024 Static 2.95

The Incredible

The Pennywhistie 103 is capable cf recording data to and from audio tape without
critical speed requirements for the recorder and it is able to communicate directly with
another modern and lermmal for telephone ““hamming"* and cnmmumcauons In
addmon itisfr i is built with 'l y ly

Dm Transmission Method ....Frequency-Shift Keying, full-duplex (half-duplex

selectable).

300 Baud.

Asynchronous Serial (return to mark level required

between each character).

-2025 Hz for space; 2225 Hz for mark.

.Switch selectable: Low (normal) = 1070 space,

1270 mark; High = 025 space, 2225 mark.

46 dbm accoustically coupled.

—15 dbm nominal. Adjustable from -6 dbm

to ~20 dbm.

.Frequency reference automatically adjusts to

allow for operation between 1800 Hz and 2400 Hz.

Digital Data Interface .......... EIA RS-232C or 20 mA current loop (receiver is
optoisolated and non-polar).

..120 VAC, single phase, 10 Watts.

--All components mount on a single 5* by 9"
printed circuit board. All components included.

Requires a VOM, Audio Oscillator, Frequency Counter and/or Oscilloscope 1o align

Maximum Data Rate
Data Format ...

Receive Channel Frequencies ..
Transmit Channel Frequencies .

Receive Sensitivity
Transmit Level .

Receive Frequency Tolerance ..

Power Requirements
Physical

TRS-80
16K Conversion Kit
Expand your 4K TRS-80 System to 16K.
Kit comes complete with:
* 8 each UPD416-1 (16K Dynamic Rams ) 250NS
* Documentation for conversion

TRS-16K ........... $75.00

JE600 HEXADECIMAL
ENCODER KIT

FEATURES:
® Full 8 bit latched output for micro-

s processor use

© 3 User Define keys with one being bi-
stable operation

o Debounce circuit provided for all 19

 LED readout 1o verify entries
® Easy interfacing with standard 16 pin

Jumbo 6-Digit Clock Kit

* Four .630"ht. and two .300"ht.
common anode displays

* Uses MMS314 clock chip

* Switches for hours, minutes and hold functions

* Hours easlly viewable to 30 feet

* Simulated walnut case

* 115 VAC operation

* 12 or 24 hour operation

* Includes all components, case and wall transformer

* Size: 6% x 3Va x 1%

JE747..............$29.95

1C connector

© Only +5VDC required for operations
FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD
The JE600 Encoder Keyboard provides two separate hexadecimal
digits produced from sequential key entries to allow direct prog-
ramming for 8 bit microprocessor of 8 bit memory circuils. Three
(3) additional keys are provided for user operalions with one having
a bislable output available. The outputs are latched and monitored
with LED readouts. Also included is a key entry strobe.

JEGOO . e wieee 559,95

Hexadecimal Keypad only . ...... $14.95

DIGITAL
THERMOMETER KIT

«Dual sensors—switching control for in-
door/outdoor or dual munltormg
-Contmuous LED _.8" ht, display
-40°F to 199°F / -40°C to 100°C

'All:curﬂcv +1°nominal
'Set for Fahrenheit or Celsius reading

walnut case - AC wall ada tav incl.
'SIZB 3-1/4""H x6-5/8""Wx 1-3/!

JE300 .......$39.95

JUST WRAL"

*30 AWG wire ®.025" square posts

¢ Daisy chain or  Built-in cut off
point-to-point e |ncludes 50 ft. wire

eNo stripping or slitting required—

.just wrap

Wire

Color Prica

Blue $14.95

White 14.95

Yellow 14.95

Red 14.95
JUST WRAL" Replacement Wire
Part No. Color Prico
R-JW-B Blue...... $2.98
R-JW-W White . . . 2.98
R-JW-Y Yellow . . 2.98
R-JW-R Red fou e o0 s 2.98

JUST WRAL™ Unwrap Tool $3.49

*Bright .300 ht. comm. cath-
ode display

® Uses MM5314 clock chip

eSwitches for hours, minutes
and hold modes

e Hrs. easily viewable to 20 ft.

eSimulated walnut case

*115 VAC operation

©12 or 24 hr. operation

®Incl. all components, case &
wall transformer

Size: 6% x 3-1/8" x 1%"

JE701
6-Digit ClockKit $19.95

The JE610 62-Key ASCII Encoded Keyboard
Kit can be interfaced into most any com-
puter system. The JE610 Kit comes com-
plete with an industrial grade keyboard
switch assembly (62 keys), IC's, sockets,
connector, electronic components and a
double-sided printed wiring board. The
keyboard assembly requires +5V @ 150mA
and —12V @ 10mA for operation.

62-Key ASCII Encoded Keyboard Kit

FEATURES:

© 60 Keys generate the full 128 char-
acters, upper and lower case ASCII|
sat

® Fully buffered

®2 user-define keys provided for
custom applications

®Caps lock for upper
alpha characters

@ Utilizes a 2376 (40 pin) encoder
read only memory chip

® Qutputs directly compatible with
TTL/DTL or MOS logic arrays

® Easy interfacing with a 16-pin dip
or 18-pin edge connector

JE61O .....$79.95

62-Key Keyhoard only . . $34.95

case only

PYYYS

JUST WRAP™ Kit 50t en: sive whie, e,

®JUST WRAP Tool

JWK-6.............

®Unwrapping Tool

veenn.....$24,95

HICKOK

Regulated Power Supply

Uses LM309K. Heat sink
provided. PC board con- =
struction. Provides a solid —
1 amp @ 5 volts. Can supply up
to 5V, +9V and +12V with
JE205 Adapter. Includes compo-
nents, hardware and instructions.
Size: 3% x 5" x 2"H

JE200........$14.95

ADAPTER BOARD
—Adapts to JE200—
+5V, +9V and 12V

DC/DC converter with +5V input. Toriodal hi-
speed switching XMFR. Short circuit protection.
PC board construction. Piggy-back to JE 200
board. Size: 3%'' x 2" x 9/16"H

QEzos i 81205

inch high, 3% Digit Liau:

es and functions ® Rugg
year warranty

5: 0C valts (5 rane

tic zero, polarity and overrange indication ®100mV DC F.S. sensitivity ®

LX303 Portahle LGD Digital Multimeter

h a9V battery
% basic accuracy.
ores test lead set

id Crystal Display ® Over 200 Hours of operation

Cycolac® case and removable cover,

e 0 10 101000V, Accuracy *0.5% iy $0.5% L. It it 10MS2

V! G 0%t 055 s (248 man 1 B/ Man g, GO0V
@ 2MEY, Aceurocs 0 5 iy * (#1.6% 1 on 20M € sange)

Bor’ FOWER 8V hattery (not inctured or Hiekok AC adanter,

LX303 Digital Multimeter .......$74.95
PanT o aeseneTion erice
RC-3 TIBVAC ADAPTER 4ioasrcmei swaimsiaasiss sossmeas 7.50
cc3 PADDED CARRYING CASE 7.50
VP-10 X10 DC PROBE ADAPTER (U[) 10 |DK) ¥ 14,95
VP-40 40kV DC PROBE ! 35.00
cs-1 10 Amp DC Cmmm Slmm 14.95

Vacuum Vise

Vacuum-based light-duty
vise for small components
and assembli ABS con-
struction. 1%’ jaws, 1%
travel.Can be permanently

installed.
$3.49

VV-1.......

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax

Spec Sheets — 25¢
1980 Catalog Available — Send 41¢ stamp

Postage— Add 5% plus $1 Insurance (if desired)

i S A
ameco

PHONE
DFIDEHS
WELCOM
(415) 592- 8097

MAIL ORDER ELECTRONICS — WORLDWIDE

1355 SHOREWAY ROAD,

BELMONT, CA 94002

ADVERTISED PRICES GOOD THRU FEBRUARY

EPROM
Erasing
Lamp

®Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc.

'Erases up to 4 chips within 20 minutes.
exposure di of one inch

® Special ive foam liner static build-up

® Built-in safety lock to prevent UV exposure

®Compact — only 7-5/8" x 2-7/8"" x 2"

®Complete with holding tray for 4 chips

UVS-TE: osmscicc:ssmessssisad09:95

JOYSTICK

® 2 each 100K pots (Linear
Taper)

® Printed Circuit Board
Mount

® Size: 1" x1-3/16"x1-3/16"

JOYSTICK . ovvoeenn $4.95)

Circle 217 on inquiry card.
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One-Stop Component Center

AUTHORIZED DISTRIBUTORS

ALABAMA

Cropwell Tucker Bros.
Huntsville Industrial Electronic Supply
Mobile Lafayette Radio Electronics
ALASKA

Anchorage The Electronic Company
Anchorage TV Mart
ARIZONA

Flagstaff Jim'’s Audio & Stereo Repair
Sierra Vista B & S Electronics
Yuma Yuma Electronics
ARKANSAS

Little Rock Southern Electronics Company
CALIFORNIA

Anaheim Heathkit Electronic Center
Azusa Amco Electronics
Bellflower Earl’s Hobby Shop
Berkeley Al Lasher Electronics
Brea Century Electronics
Buena Park Ford Electronics
Buena Park S.J. Electronics
Chula Vista Lion Electronics
Cypress SCR Electronics
Davis Paradyne Consumer Electronics
El Monte Kimball & Stark
Fontana Fontana Electronics
Fresno Sparky Electronics
Glendale Eagle Electronics
Harbor City Buff’s Electronics
Hawaiian Gardens Carson Electronics
Hollywood Pacific Radio Exchange
La Habra A.B.C. Electronics
Lancaster Consumer Electronics
Long Beach Scott Radio Supply Inc.
Mission Viejo Tower Electronics Corp.
Modesto Computer Magic
Modesto Pacific Radio
Monterey Zackit
Morro Bay Coast Electronics
National City Willy s Electronics
Oceanside Electronic Center
Oxnard Dow Radio
Palmdale Radio Shack A.S.C. Palmdale
Palo Alto U.S. Electronics
Palo Alto Zack Electronics
Pasadena Dow Radio Inc.
Paso Robles Mission Electronics
Redding Radio Mart
Sacramento Heathkit Electronic Center
Sacramento Zackit
Salinas Salinas Radio
San Carlos J&H Outlet Store
San Diego Radio Shack A.S.C. Mira Mesa
San Diego Byte Shop

San Fernando
San Francisco

San Fernando Electronics
Zack Electronics

San Jose Peninsula Electronic Supply Inc.
San Jose United Radio & TV Supply
San Luis Obispo  Mid-State Electronic Supply
San Rafael Electronics Plus
Santa Barbara Lombard Electronics
Santa Cruz Santa Cruz Electronics

Santa Fe Springs Industrial Electmn/cs

Santa Maria
Santa Rosa
South Lake Tahoe
Suisun City

Cap’s C
Electronics Inc.
CalPine Electronics
Byte Shop

Sunnyvale Sunnyvale Electronics
Torrance SE Electronics
Torrance Torrance Electronics
Vacaville D.C. Electronics
Vallejo Zackit
Van Nuys Thrifty Electronics Supply Inc.
Walnut Creek MicroSun Computer Center
Westminster JK Electronics
Whittier D & S Electronics
Whittier Whittier Electronics Company
COLORADO

Aurora Aurora Electronics
Colorado Springs Ce ial Electronics Inc.

Denver Amptec Inc.

Denver Mt. Coin Distributing Co.
CONNECTICUT

Avon Heathkit Electronic Center
Bridgeport Bridgeport Computer
Milford Daz Electronics
New Haven Customized Computer Systems
Westport Computerworks
DELAWARE

New Castle Delaware Amateur Supply
FLORIDA

Ft. Lauderdale
Gainesville

Computers For You
Lafayette Radio

Hialeah Heathkit Electronic Center
Lakeland Lakeland Specialty Electronics
Miami Herman Electronics
Miami N & G Distributors
Oakland Park Lafayette Radio
Orlando Southeast Micro-Data Corp.
Panama City Bay-Mar Electronics Inc.
Pensacola Grice Electronics Inc.
Tampa AMF Electronics
Tampa Microcomputer Systems

GEORGIA MICHIGAN (Continued) PENNSYLVANIA (Continued)

Atlanta Atlanta Computer Mart  Pontiac Electronic Supply  Philadelphia Heathkit Electronic Center
Atlanta CompuShop  Port Huron Main TV Radio Electronics Inc.  Philadelphia Resco Electronics (Market St.)
Columbus Radio Wholesale  Saginaw Electronic Mart  Phoenixville Stevens Electronics
Stone Mountain Coleman’s Electronics  St. Clair Shores Bell Electronics  Pittsburgh Heathkit Electronic Center
HAWAII PN T Sterling Heights Lafayette Radio  Pittsburgh Tydings Company
Aiea Delcoms Hawaii  Traverse City  Traverse City Electronic Supply ~ Wilkes Barre Hamline Electronics
Honolulu Integrated Circuit Supply MINNESOTA { York G.Y.C. Company
IDAHO Duluth Northwest Radio of Duluth Inc. RHODE ISLAND

Boise Custom Electronics  Hopkins Heathkit Electronic Center  Cranston Jabbour Electranl:cs C{ty
Caldwell A-Gem Supply Inc.  Minneapalis Pal Electronics  Pawtucket Jabbour Electronics City
ILLINOIS Paul Heathkit Electronic Center ~Warwick Heathkit Electronic Center
Carbondale Picks Electronics Winona Hipwatha Electronics Inc. ~ TENNESSEE .
Decatur Main Street Computer Co.” MISSOURI Clarksville Masstronics
Evanston Tri-State Electronic Corp. . - Bridgeton | Forsythe Computers  Cookevill Nagnon's Stereo Center
Groveland Moyer Electronics  E/ Dorado Springs ‘| Beckman Electronics  Nashville Electra Distributing Co.
Mount Prospect Tri-State Electronic Corp.  Florissant | Computer Country  Knoxville Shields Electronics Supply Inc.
Niles Computer Land MONTANA | Memphis Bluff City Electronics
Normal . B-N Computer Works " Billings 1 Conley Radio Supply ~ Memphis Sere-Rose & Spencer Electronics
Peoria Computer Land of Peoria  Bozeman Electronic Setvice & Distributing Inc.  Memphis Warren Radio Company
Peoria Warren.Radio.Co. ... Great Falls i Arts Electronics ~ Nashville Eddie Warner's Parts Company
Rockford Computer Store of Rockford ™ NEBRASKA Oakridge National Electronics
Schaumburg Data omain of Schaumburg i Lincoln Altair Comp Center  Tullah H & H Electronics Co. Inc.
Skokie wTTLilipute Computer  Lincoln Scott Electronic Supply Inc. TEXAS

Villa Park Melvin Electronics  North Platte Scott Electronic Supply Corp.  Beaumont Electro-Hut
INDIANA Omaha Heathkit Electronic Center  Dallas CompuShop
East Chicago Acro Electronics Coarp. . Omaha Omaha Computer Store  Dallas Heathkit Electronic Center
Evansville Hutch & Son Inc.'| NEVADA Dallas Ram Micro Systems
Gary Ca/vmet Elec!ronlc Supply || Las Vegas Century 23  Fort Worth The Ingenuity Concept
IOWA i NEW JERSEY 1 Houston Interactive Computers
Ames Electromr: SUpply Inc.  Cherry Hill The Computer Emporium  McAllen Broadway Electronics
Clinton Bridge Electramcs Computer Center' ' Fajr Lawn Heathkit Electronic Center ~ McAllen Callos Franco Electmnics
Davenport Memory Bank  Ocean HeathKit Electronic Center ~ San Antoni & Co.
Des Moines G:ffard Brown Incorporated  Pennsauken Lafayette Radio  San Antonio Sherman E/ecrramcs Supply Inc.
Des Moines H Radio Trade Supply Co. Pompron Lakes Computer Corner UTAH

KANSAS { ! | Ramsey Typetronic Computer Store ~ Midvale Heathkit Electronic Center
Hutchinson Hutchinsan Electronics | Vineland Lafayette Radio Electronics Provo Alpine Electronic Supply Co.
Kansas City Electronic Sutplus Sales  NEW MEXICO Salt Lake City Best Distributing
Mission Heathkit Electronic Center  Farmington Micro-Computer Service  Salt Lake City Computerland of Salt Lake
Salina Electronics Inc. -~ NEW YORK VERMONT

Wichita Amateur Hadio; Equipment Co.  Albany Fort Orange Electronics  Essex Junction Lafayette Radio
KENTUCKY i Albany Action Audio Inc.  VIRGINIA

Lexington Radio Electronic Equ:pment Co. Albany Greylock Electronics  Alexandria Computers Plus Inc.
Louisville  Peerless Electronic Eq tCo, Bl i S ifer Radio Co. Inc.  Alexandria Heathkit Electronic Center
Richmond Madison County Electronics = Buffalo Radio Equipment Corp.  Arlington Arlington Electronic Wholesalers
LOUISIANA Cortland Action Audio Inc.  Blacksburg Scotty’s Radio & TV Inc.
Baton Rouge Davis Electronics Supply Co.  Endwell Computer Tree Inc.  Charlottesville Graves Electronics
Baton Rouge Menard Electronics Inc.  Ithaca Action Audio Inc.  Colonial Heights Southside Radio Comm.
Baton Rouge Peljcan Electronics Jamestown Warren Radio  Falls Church Crossroad Electronics
Houma Pelican Elecrran/cs Jericho Heathkit Electronic Center ~ Hampton Electronic Sales Inc.
Lake Charles Wholesale Radio & Kingston Action Audio Inc.  McLean Tyson’s Computer Emporium
Metairie Pelican Electramcs Kingston Greylock Electronics  Norfolk Avec Electronics Corp.
New Orleans Wm, B. Allen Supply Co, = Middletown Action Audio Inc.  Norfolk Priest Electronics
MARYLAND Newburgh Action Audio Inc.  Portsmouth Electronics Unlimited
Annapolis J & M Electronics Inc. — New York Aristo Craft  Richmond Avec Electronics Corp.
Baltimore American Distributing Co. New York Manhattan Electronics Corp. Vienna Electronic Equipment Bank
Baltimore Everything Electronjc ~ Orchard Park Radio Equipment Corp. Virginia Beach Heathkit Electronic Center
Baltimore Harco Electronics F’aekskill Action Audio Inc.  Warrenton Radio Shack
Baltimore Tritronics Inc, ylock Electronics WASHINGTON

Churchville Churchville Electronics North White Plains Heathkit Electmnu: Center  Bellevue ABC Communications
Damascus Damascus CB | Rensselaer Com-Tech' Electronics  Everett ABC Communications
Frederick Frederick Compu ter Products Inc. 'Rochester Heathkit Electronic Center ~ Kennewick C & J Electronics Inc.
Glen Burnie Revacto  Troy. Trojan Electronics  Longview Progress Electronics
Hagerst Custom Computing Inc. Utica Am-Com Electronics  Moses Lake Ron’s Electronics
La Vale J & M Electronics | Vestal Harvey Electronics  Pasco Riverview Electronics
Rockville Computer Workshop | Wappingers Falls \Action Audio Inc.  Richland C & J Electronics
Rockville Heathkit Electronic Center | White Plains The Computer Corner  Seattle ABC Communications
Silver Spring . Computers Etc.| | NORTH CAROLINA Seattle Amateur Radio Supply
Towson B ile E} Inc. ille Pair Electronics  Seattle Empire Electronics
Towson | Computers, Etc. Morlzhead City Baer Electropic Systems  Spokane Personal Computers
Towson | Computers Unlimited  Raleigh Byte Shap of Raleigh  Tacoma C & G Electronics
Towson i Heqrhk/t Electruplc Center NORTH DAKOTA Tacoma Northwest Radio Supply
MASSACHUSETTS | | | Fargo The Compumr Company WEST VIRGINIA

Peabody | Heathkit Electronic Center'  Fargo S8 8 Electmmcs Morgantown The Computer Corner
Pittsfield Pittstield-Radio Co. Inc, | QHIO Morgantown Electro Distributing Co. Inc.
Waltham Computer Mart Inc.  Bucyrus Mead Electronics  Wheeling Lafayette Radio Associate Store
Wellesley Heathkit Electronic Center  Cincinnati Heathkit Electronic Center  WISCONSIN

Worcester \  RM Electronics Inc.  Columbus Heathkit Electronic Center  West Allis Olson Electronics
MICHIGAN { Reynoldsh Uni Amateur Radio

Adrian | E & B Electronics Inc.  Toledo Heathkit Electronic Center

Ann Arbor Lafayette Radio = Wickliffe Amateur Electronic Supply

Ann Arbor Wedemeyer Electronic Supply  Youngstown Ross Radio Company CANADA

Bay City Kinde Distributing Company  OKLAHOMA Alberta:

Canton The Electronic Cannection  Oklahoma City Bits, Bytes & Micros  Calgary CompuShop Alberta Ltd.
Clawson Radio Supply & Engineering Co. = Oklahoma City Heathkit Electronic Center  British Columbia:

Detroit Heathkit Electronic Center .Oklahoma City Trice Wholesale Electronics  Prince George  Elwest Technical Services Ltd.

East Detroit Heathkit Electronic Center  Tulsa High Technology
East Lansing Lafayette Radio OREGON

Flint Hobby Electronic Center  Albany Oregon Ham Sales
Flint Shand Electronics Inc.  Beaverton Norvac Electronics
Garden City Computer Center  Corvallis Zero-Gee Books
Grand Rapids Micro Computer World  Eugene Eugane Amateur Radio Supply
Grand Rapids adio Parts Inc.  Ontario Miller Electronics
Grand Rapids Warren Radio Company  Portland Portland Radio Supply
Jackson Fulton Radio Supply  Salem Comm-Shack
Lansing Fulton Radio Supply Co.  Salem Computer Pathways
Livonia Lafayette Radio PENNSYLVANIA

Livonia  Radio Supply & Engineering Co. Inc.  Braddock Leff Electronics
Midland onix Corporatit hambersburg  Sunrise Electronic Distributing
Milan c & S Electronics Mart Ltd.  Drexel Hill Kass Electronics Distributors
Muskegon H.R. Electronics  Drums Mr. D’s Digital Electronics
Niles Niles Radio Supply  Erie Warren Radio
Oak Park Lafayette Radio  Paoli Personal Computer Corporation

Vancouver CompuShop
Ontario:

Toronto House of Computers
ENGLAND

Berkshire NewBear Computing Store
GUAM Marianas Electronics
PANAMA

Panama City
Panama City

Sonitel, S.A.
Tropelco, S.A.

SINGAPORE Applied Digital System
SINGAPORE Inter-Trade (PTE.) Ltd.
SINGAPORE Sys-Tech
SWEDEN

Stockholm LS/ Electronics H8

Umea Interkomponent
WEST INDIES

Port of Spain, Trinidad The Hobby Centre

For Distributor Information
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Quality Kits

Function Generator Kit

Provides three basic wave-
| forms: sine, triangle and
square wave. Frequency
range from 1 Hz to 100K
Hz. Output amplitude from
0 volts to over 6 volts (peak
to peak). Usesa 12V supply
or a 6V split supply. In-
cludes chip, P.C. Board,
components & instructions.

JE2206B.........$19.95

Digital Thermometer Kit

Dual sensors — switching control for indoor/outdoor
or dual monitoring. Continuous LED .8'" ht. display.
Range: -40°F to 199°F / -40°C to 100°C. Accuracy
+1° nominal. Set for Fahrenheit or Celsius. Simulated
walnut case. AC wall adapter included.

Size: 3%"'h x 6-5/8"'w x 1-3/8"'d.

JE300.............$39.95

Digital Stopwatch Kit

w W W

s s Use Intersil 7205 Chip. Plated

_ thru double-sided P.C. Board.
N — . Red LED display. Times to
59 minutes, 59.59 seconds
with auto reset. Quartz crystal

- £

> it 1 controlled. Three stopwatches
- N in one: single event, split
o (cumrr\ula_tiv_e) and taylor (se-
ELECTRGMIE quential timing). Uses 3 penlite
STUFKIATE batteries.

JiEE
JE9OO............$39.95

Size: 4.5" x 2.15" x .90""

4-Digit Clock Kit

Bright .357" ht. red display. Sequential flashing
colon. 12 or 24 hour operation. Black extruded alu-
minum case. Pressure switches for hours, minutes and
hold functions. Includes all components, case and
wall transformer. Size: 3%’ x 1% x 14"

JE730.............$14.95

6-Digit Clock Kit

Bright .300 ht. common cathode display. Uses MM-
5314 clock chip. Switches for hours, minutes and
hold functions. Hours easily viewable to 20 ft. Simu-
lated walnut case. 115VAC operation. 12 or 24 hour
operation. Includes all components, case and wall
transformer. Size: 6%'' x 3-1/8" x 1%"

JE701 ............. $1995

Jumbo
6-Digit Clock Kit

Four .630" ht. and two .300" ht. comm. anode dis-
plays. Uses MM5314 clock chip. Switches for hrs.,
mins., and hold functions. Hours viewable to 30 ft.
Sim. walnut case. 115VAC operation. 12 or 24 hour
operation. Incl. all components, case and wall trans-
former. Size: 6% x 3-1/8" x 1%""

JE747 .............$2995

Reguiated
Power Supply Kit

Uses LM309K. Heat
sink provided. PC
board construction.
Provides solid 1 amp
@ 5 volts. Includes
components, hard-
ware & instructions.
Size:3%" x5" x2"h

JE200.............$1495

Multi-Voltage
Board Kit
A

ADAPTS TO JE200
SUPPLIES #5V, +9V and +12V
Independent load rating at single
terminal. +12V:160mA, +9V:200
mA,—5V:250mA. DC/DC convert-
er with +5V input. Toriodal hi-
speed switching XMFR. Short
circuit protection. PC board con-
v struction, Piggy-back to JE200
i board. Size: 3% x 2" x 9/16"h

! Clape

JE205 ............. $1295

Variable
Power Supply Kit

Full 1.5 amp @ 5-10V out-
put. Up to .5 amp @ 15V
output. Heavy duty trans-
former. Three-terminal I.C.
voltage regulator. Heat sink
provided for cooling effi-
ciency. PC board construc-
tion. 120VAC input.

Size: 3%'' x 5" x2"h

JE210 ............. $1995

62-Key ASCII
Encoded Keyboard Kit

Hexadecimal Encoder Kit

FULL 8-BIT LATCHED OUTPUT — 19-KEY KEYBOARD

The JE610 ASCII KEYBOARD KIT can be interfaced into most any computer
system. The JE610 kit comes complete with an industrial grade keyboard switch
assembly (62-keys), IC's, sockets, connector, electronic components and a double-
sided printed wiring board. The keyboard assembly requires +5V @ 150mA and
—12V @ 10mA for operation. Features: 60 keys generate the full 128 characters,
upper and lower case ASCII set. Fully buffered. Two user-define keys provided
for custom applications. Caps lock for upper case-only alpha characters. Utilizes
a 2376 (40-pin) encoder read-only memory chip. Outputs directly compatible
with TTL/DTL or MOS logic arrays. Easy interfacing with a 16-pin dip or 18-pin

JEGI0 i o LS L s a0s

The JE60O ENCODER KEYBOARD provides two separate hexadecimal digits
produced from sequential key entries to allow direct programming for 8-bit
microprocessor or 8-bit memory circuits. Three (3) additional keys are provided
for user operations with one having a bistable output available. The outputs are
latched and monitored with 8 LED readouts. Also included is a key entry strobe.
Features: Full 8-bit latched output for microprocessor use. Three user-define
keys with one being bistable operation. Debounce circuit provided for all 19 keys.
9 LED readouts to verify entries. Easy interfacing with standard 16-pin IC con-
nector. Only +5VDC required for operation.

JE6OO ............................ $5995

(Prices Subject To Change)

Circle 218 on inquiry card.
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DISC
DRIVES

16K ..
32K ..
48K ..
64K ..

$385.00
$550.00
$715.00
$880.00

SD EXPAN DORAM 7he uitimate S-100 Memory

EXPANDO 64 KIT (4116)-
List Price Sale Price

$239.00
$309.00
$379.00

The EXPANDORAM s avallable in versions from 18K
up to 84K, so for a minimum Investment you can have
a memory system that will grow with your needs. This
Is a dynamic memor wlih the Invisable on-board
refresh, and IT WORK:

© Interfaces with Altair, IMSAI, SOL-8, Cromenco,
BC-100, and others.
Bank Selectable
Phantom
* Power 8YDC, = 18VDC, 5 Watts
Lowest Cost Per Bit
Uses Popular 4116 RAMS
Board Is doubled solder masked and has
silk-screen parts layout.

Extensive documentatlon clearly written
Complete Kit Includes all Sockets for 84K
Memory access time: 375ns, Cycle time: 500ns.
No walt states required.

16K boundrles and Protection via Dip Switches

Designed to work with Z-80, 8080, 8050 CPU's
$449.00 "

001450 Min Flopoy
wo/usnsunu-n Toooy.

gle Densi
Cantrol Soft
CPM for SO Versafioppy

FEATURES, 19 9140 SoltSactored Compal
palibl for 280 or 6080
4 ros (singla or doubla s1d

DISC CONTROLLER
SD “VERSAFLOPPY” KIT
The Versatile Floppy Disk

Controller List Price
$250.00

SALE PRICE

- $189.95

5

M-XVI

VERSAFLOPPY II

DOUBLE DENSITY, DOUBLE SIDED, DISC.CONTROLLER

SDS.VERSAFLOPPY Il KIT _ List bijca._Sale Price | £
$350.00 $325.95

The true 16K Static Ram module
for S-100 bus systems.

ASSEMBLED & TESTED - 100% BURN IN

The M-XVI

GENERAL DESCRIPTION:
Versalloppy Ii is a flexible disk drive
controller thal incorporates a_wide
range of capabilities inlo one board. It
operates with double density soft sec-
tored format which provides

byles of storage on a double sided 8
inch disketle “and 120920 bytas par
side on a five inch mini-diskette
Versalloppy Il directly controls many

M-XVI board is a true revelation

gopular "disk drives.” These include e appllcaticne,
hugarl SA400 and Shugart ;
SAB00 and SAB50; Mayliower MFES00 +Fully static

*Uses popular 2114 static RAMS

*+5 voll operation only

*Bank Select available by bank port
and bank byte

«Phantom line capability

*Addressable in 4K blocks

#4K blocks can be addressed any
where within 64K in 4k increments

*Meets IEEE proposed S-100 signal
standards

*LED indicalors for board selection

and MFET00; Par Sci
Siemans, BSI-105.

* §1008us [EEE Standarg
Compatl

+ [BM3740 Compatible Soft
Sectorad Forma for Single
Density D

« Opocatks wih both Standard (8")
and Mini (5") Drives
Simultaneously

* Provides Connel for Double

0 and 277; and

gives you unbelievable expansion
capability for your 5-100 bus system -even beyond
64K. Manufactured 1o the highest industry stan-
dards documented and designed 10 make
assembly, use, and nmnlammm? a snap. The

or the serious
hobbyist and use in practical business or in

2016BA 450ns 2MHZ
2016BB 300ns 4MHZ
2016BY Bare Board only

SHOP & COMPARE SPECIAL

Sale Priced
$295.00
$329.00

$29.95

Reg.$349.95
Reg.$389.95

and bank selection
FR-4 apoxy PC boards
+Solder masked on both sides
«Silk screen of part number
and part designator

Sided Opel

+ Gperatod with 260, 8080, and 5085
Cantral Processing Unit

« Controls up 1o four drives

« Vectored Interrupt Operation
Optional
Control and Diagnostic Software
Available in PROM

S Disk Operating System

Compatible

THE MICROBYTE M32KSS

32K STATIC MEMORY BOARD

ASSEMBLED & TESTED
SAVE $120.00

¢ Fully S$100 Bus Compatible, IMSAI, SOL, ALTAIR, ALPHA MICRO. ¢ Uses
National’s Low Power 5257 4K x 1 Static Rams. ® 2 MHz or 4MHz operation. * Gold
contacts for higher reliability. » On board single 5 amp regulator. » On board single
5 amp regulator. * Thermally designed heat sink (board operating temperature 0° —
70°C). » Commercially designed power bus, 7 ground bus bars, 0.1 uf decoupling
capacitors. « Fully tri-state buffered. * Inputs fully low power Shottky Schmitt. Trig-
ger buffered on all address and data lines. * Phantom is jumper selectable to pin 67
* Each 4K hardware or software selectable. * One on board 8-bit output port

enables or disables the 32K in 4K blocks. * Selectable port address. * 4K banks can
be selected or disabled on power on clear or reset. * Will operate with or without

front panel

amps. * Fully warranted for 120 days from date of shipment

ASSEMBLED & TESTED SHIPPING WEIGHT 2 Ibs.

SEE OUR 52 PAGE AD IN JANUARY BYTE

« Compatible with ALPHA MICRO, with extended memory management
for selection beyond 64K. * No DMA restriction. * Low power consumption 2.3 - 2.5

M32 KSS-H (4 MHz)
List $680

SALE $560.00

M32 KSS-L (2 MHz)
List $650

SALE $530.00

With On-Board RAM, PROM, CTC
S-100 Bus Compatible
Z80 Central Processing Unit
1024 Bytes of Random Access Memory
8K Bytes of PROM using 2716
Parallel Input and Output Ports
Four Channel Counter/Timer (Z80-CTC)
Software Programmable Baud Rate Generator
No Front Panel Required for' Operation

List Price Sale Price

SDS-SBC-100 2MHZ KIT.$295.00 $249.95
SDS-SBC-200 4MHZ KIT.$320.00 $289.95

VDB- 8024 VIDEO DISPLAY: BOARD
With on-board Z80 Microprocessor

S-100 bus Compatible

Full 80 Characters by 24 Lines Display
Characters Displayed by High Resolution 7 x 10
Matrix

Composite or TTL Video Output

Keyboard Power and Interface

Forward and Reverse Scrolling Capability
Blinking, Underlining, Field Reverse,

Field Protect and Combinations

Full Cursor Control

96 Upper and Lower Case Characters

32 Special Character Set

128 Additional User Programmable Characters
(Optional)

On-Board Z80 Microprocessor

2K Bytes Independent On-Board RAM Memory
Glitch-Free Display

List Price Sale Price

SDS-VDB-8024 KIT. . ... $370.00 $329.95

PROM-100

Programming Board
for PROM Development

NEW

SD SYSTEMS' PROM-100 is a versatile PROM pro
gramming board offering complete EPROM program-
ming capability. The board operates on the industry
standard S-100 Bus. Support software verifies the
erasure of EPROM and verifies the loaded program.
SD SYSTEMS' PROM-100 offers a support-software
listing with its operations manual.

S-100 Bus Compatible

o Programs the Following EPROM s: 2708, Intel
2758, 2716, 2732 and Texas Instruments 2516

* Dip Switch Selection of EPROM type

* 25 VDC Programming Pulse Generated On Board

* Maximum Programming time: 16,384 Bits in
100 Seconds

* Power Requirement: +8VDC at 300 ma.;
+ 16 VDC atr 100 ma.; — 16 VDC at 60 ma.

* TTL compatible

.

Software Provides for Reading of Object File
from SDOS, CP/M or PROM and Programming
into EPROM
Program Verification e Verification of Erasure
Zero Insertion Force Socket
List Price Sale Price

SDS-PROM-100 KIT.$200.00 $175.00

: Visa, MC, BAC, Check, Money Order, C.0.D. U.S.

MINIMUM $2.50. Excess refunded. Just in case . .

PRIORITY ONE ELECTRONICS o
%m’lé723l< Roscoe Blvd, Sepulveda, CA 91343

nds Only. CA residents add 6% sales tax.

Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling,

. please include your phone no.
Prices subject to change without notice.

We will do our best to maintain prices thru Fgb, 1

980
phone orders welcome (213) 894-8171, (800) 423 5633 inquiries invited.

'ORDER TOLL FREE 1-800-423-5633

248

800-
423-5633

EXCEPT
CA.AK.HI.
(213) 894-8171

OEM and Institutional

ORDER TOLL FREE 1-800-423-5633

Z80 STARTER KIT
A Complete Microcomputer On A Board

Z80 CPU with 158 Instructions

On-Board Keyboard and Display

On-Board PROM Programmer for Single
Voltage PROMS (2716, 2758, T12516)

Kansas City Standard Cassette Interface
Simple Key Controlled Audio Cassette Load
and Dump

Expansion Provision for Mounting Two
S-100 Connectors (Sockets Not Included)
Wire Wrap Area for Custom Circuitry

Single Step through RAM or PROM

Memory Examine and Change

Port Examine and Change

Z80 CPU Register and Change

2K Byte ZBUG Monitor in ROM

1K Bytes of RAM (Expandable to 2K Bytes)
A 4 Channel Hardware Counter/Timer (Z80-CTC)
Two Bi-Directional 8-Bit 1/0 Ports (Z80-P10)
Up to 5 Programmable Breakpoints

Switch Selectable PROM or Monitor Restart
Vectored Interrupts provided by Z80-CTC and

List Price Sale Price

SDS-Z80 STARTER KIT $340.00 $279.95

[31A9 AHVNNVYF NI AV 39Vd 25 HNO 33S
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SD SYSTEMS' ExpandoRAM Il is a state-of-the-art
dynamic RAM board with capacities from 16K bytes
(4116) to 256K bytes (4164). It operates on the industry

S-100 Bus. The ExpandoRAM II's design allows eight,

boards to operate from the same S-100 Bus. Page
mode operation provides the system with the capabil-
ity of servicing multiple users without RAM in-
terference. Invisible refresh and synchronization with
wait states provide greater reliability, and processing
speeds up to 4 Mhz.

The ExpandoRAM Il is compatible with most S-100
CPU's based on the Z80 microprocessor. When other
SD SYSTEMS 200 series boards are combined with the
ExpandoRAM II, they create a microcomputer with ex-
ceptional capabilities and features.

* Kt includes 12
tantalum capacs
tors for +5, +12,
—12 buses and insu
lated mounting spacers.
« Wiring side shown Com-
ponent side bare epoxy
glass with white markings for cuMPUTERS
component locations
+ 610 epoxy glass board with 2 ounce
copper, solder plalsd and 038 diame-
tef holes for leads

8803
MOTHER
BOARD FOR
s1008Us

Yoz |

* Soider mask with solder windows on

S-100 Bus Compatible
Up to 4Mhz Operation
Expandable Memory from 16K to 256K

e DIP Switch Selectable Boundaries

Boards on Bus

Operates with Z80 CPU'’s

Phantom Output Disable

Invisible Refresh (Synchronized with
Wait States)

16K. .
32K. .

/thl

Uses 16K (4115) or 64K (4164) Memory Devices
Page Mode Operation Allows up to 8 Memory

SEE OUR 52 PAGE AD IN JANUARY BYT

4 MHZ EXPANDORAM Il KIT
The S-100 Memory Board for the 80’s

SDS - EXPANDOPRAM I KIT (4116)

List Price Sale Price

.$460.00 $295.00 48K.
.$710.00 $370.00 64K..$1210.00 $520.00

List Price Sale Price

.. $960.00 $445.00

3677 9.6 x4.5

NOVATION CAT
ACOUSTIC MODEM

Faults 10 svold CEi " Universal Microcomputer/processor =il ¥
R dmu::mm A plugboard, use with S-100 bus. Com- 3682 9.6 x4.5' 3677521605 gua . 3690-12
* Mounts 11 receplacies wilh 100 contacts A - 2E e gl
plete with heat sink & hardware. 5.3 x 12.97 9 x4,
Voot ot HSBI-: o maurs 101 107" x 1716 3682-: 6.5 x4.5" $9.74 3662 6.5 x4.5" CARD EXTENDER
tacles plus nlercornections to smaller mother board 1-4 5.9 10-24 59 .81 s . 'l Card Extender has 100 CO"S'
for exg Z s . i
sam . ses - oamse o SO e e BaR. apme miPrse  tB0is 50 par sldb on 12
actve, pullup, o oating terminatons B 8801-1 i-vensity  Oual-in-Line ; : centers-Attached connec-
o Large buses. +5V and GND (10 AMPS) »vzvmsvw Prlce_ Plugboard for Wire Wrap Boards with Bus Pattern 4 tor-is compatible with
AMPS) Current ratings are per MIL-ST0-275 with 10% Same ?FBOOV except plain: less power with Power & Grd. Bus  for Solder or Wire Wrap. P Panern plugboards 19( S-100 Bus Systems. $25.83
« Fils 1 Vector-pak enclosures 29 50 buses & heat sink Epoxy Glass 1/16' 44  Epoxy Glass 1/16' 44 IC's Epoxy Glass 1/16'" 3gg90 6.5” 22/44 pin .156
 Fitm WSk BoBOmeracmpter 1 xpancer o s 1-4 59 10-24 ] . i i $13.47
$15.22 $13.79 $12.18 pin con. spaced .156 pinc n. spaced .156 pincon. spaced . ctrs. Extenders . ...
\fr S-100 BUS EDGE CONNECTORS* & RS232 & “D” TYPE CONNECTORS *
5™ q(& P = PlugMale S = Socket-Female C = Cover-Hood
116 JeEIot BOARD
PART NO.  DESCRIPTION 14 59 1024 3
€0 1 MSA)Siyle Card Guldes 55100 DESE  SEinMale 10 4w 1 -042 dia holes on
§100.5TG 501100 Cont .125 ctis. DIP DE-9 9 Pin Cover 150 130 1.15 0.1 spacing for IC’s
$100-WWG 50/100 Cont 125 ctrs. 3 LEVEL SOLDER TAIL on 250 spaced rows for DA15P 15 Pin Male 220 200 180
WIRE WRAP 025" 5. posts on .250 spac- VECTOR, IMSAI, CROMENCO mother DA15S 15 Pin Female 320 300 280
ed rows. GOLD PLATED boards GOLD plated DA15C 15 Pin Cover ;gg ;482 ;gg Phenolic PRICE
4 59 10-24 14 59 1024 DB-25P 25 Pin Male X i ¥
sats $4.00 $3.75 $4.10 $3.80 $3.50 DB-25 25 Pin Female 4750 366 1340 PART NO. SIZE = .19 1019
DB51212-1 1 pc. Grey Hood }gg :g :253 64P44XXXP 4.5x6.5" $1.56 $1.40
S100ALT 50/100 Cont .125 ctrs. DIP ggﬁggs‘a‘a g"c' glr:c“n"::%%d 180 155 1.35 169P44XXXP 4.5x17"  $3.69 $3.32
S100SE 50/100 Cont .125 ctrs. PIERCED SOLDER TAIL on 140 spaced rows for peare ﬁ’g;n Mayle 395 380 3.60
SOLDER EYELET Tails GOLD ALTAIR motherboards, GOLD plated. De37S 7D Farale (ocorsscsid) 575 550 520
14 59 1024 14 5.9 1024 DC37C 37 Pin Cover N EE) 220 195 175 Epoxy Glass »
$5.00 $4.50 $4.00 $4.50 $4.25 $4.00 ggsn; 50 gm lh:AaIe | ;-gg ?ZS g-g 64544 4.5x6.5 $1.79 $1.61
50 50 Pin Female  -vUwowoOwy o o0 a8 84P44 45x8.5" $2.21 $1.99
250 220 210 - .
Other Popular Edge Connectors 9205?,% s ﬁ%mac,‘évse& (2 pain) 100 .80 .70 169P44 4.5x17"  $4.52 $4.07
D2244.5WW 22144 Cont .156 crs. WIRE D2244-5SE 22/44 Conl .156 Ctrs.PIERCED c tor for CENTRONICS 700 SERIES: "
WRAP tails GOLD. SOLDER EYELET tails GOLD plated Amphenol 57-30360 for back of Centronics 700 Series printers 169P84 8.5x17 $8.83 $7.95
14 59 1024 14 59 10-24 1-4—$9.00 5up—$7.50
$3.95 $3.70 $3.40 $3.00 $2.60 $2.20 S
3 LEVEL GOLD WIRE WRAP SOCKETS* y 3M SCOTCH® BRAND PRICE: $18.98
Sockets purchased in multiples of 50 per type may be combined for best price. DISKETTES P.C. BOARD A N A
19 10-24 25-99 100-249 250-999 PartNo. Sides/ Sectoring - _ Price HOLDER
8 pin .40 .36 .34 31 27 Density Box of 10 LOW pROF“_E STANDARD
14 pin -44 43 4 38 37 7400P  1single SoftIBM  $39.95 ;
16 pin 55 47 45 41 .39 ] 74012.0P 2lsingle ggn-rsm :gggg h‘5-$ 'Si;z‘l' lﬁ: 315
740-32P  1/singly i ut with 14" bar to
18 pin -70 -60 -55 -50 45 7402:52p 2isingle 32 $75.00 accomodate “$100"
20 pin .90 .80 15 .65 .62 741.0 1/double EF.’" $59.00 boards:
22 pin .95 .85 .80 .70 .65 744.0K  1/single Soft-(TRS-80) $51.00* PRICE: $19.98 PRICE: $13.49
24 pin 95 85 80 .70 .65 744-10K  1/single Soft/10 $51.00° STANDARD ’
28pin 125 115  1.00 .95 .90 FAb IR single SoUlBEVERESa] 00 VISE HEAD PRICE: $13.49
40pin 165 145 135 120  1.10 iFrioalnclicas Kexauieno Sioe Box VACUUM BASE
All sockets are GOLD 3 level closed entry. 2 level Tail Low (DOMITSERTEE FORBNYIHING 303 280
Profile, Tin Sockets and Dip Plugs available. CALL FOR QUOTATION. S SlAANISCORS ) PRICE: $14.49 (
TRS-80/APPLE

MEMORY EXPANSION KITS
4116’s RAMS
8 for $75.00

Add $3.00 for programming Jumpers
for TRS-80 Keyboard

from Leading Manufacturers

(16Kx1 200/250ns)

PANAVISE TILTS, TURNS, AND
ROTATES TO ANY POSITION.
IT HOLDS YOUR WORK
EXACTLY WHERE YOU WANT IT.

BASE
Swivals

VISE HEAD

.
SCREW_ L

PRICE: $18.49
IDE OPENING

Regular
$198.00

$174.95

e 0-300 Baud
e Bell 103
e Answer, Originate

. IORITY
L 5

*SOCKET and CONNECTOR
prices based on GOLD, not
exceeding $375.00 per oz.

ircle 219 on inauirv card.

DEALERS
CALL FOR

MEMORY MEMORY

2102LIPCLow Power 450ns in lots of 25 $1.10
2102AL-2Low Power 250ns in lots of 25 $1.25
2114-3L 1Kx4 300ns Low Power

5257-3L 4Kx1 300ns Low Power  8/§55.00 | Tk 100 ¢ 234!
2708 8K 450ns EPROM 8/365.00 $9.00 | 5150000 iiit43s |
PRICING 2716 16K 5 Volt Only EPROM $40.00 Gl S S 4.19

WRAP POST
for .042 dia. holes
(all boards on this page)

Veelr
|
8/$50.00 )|

ELECTRONICS -
16723K Roscoe Blvd. Sepulveda, CA 91343

A /Terms Visa, MC, BAC, Check, Money Order, C.0.D. U.S. Funds Only. CA residents add 6% salestax
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling,
MINIMUM $2.50. Excess refunded. Just in case . .

Prices subject to change without notice.
We will do our best to maintain prices thru Feb. 1980

phone orders welcome (213) 894-8171, (800) 423-5633

ORDER TOLL FREE 1-800-423-5633

. please include your phone no.

OEM and Institutional
inquiries invited.

ORDER TOLL FREE 1-800-423-5633

ORDER TOLL FREE
1-800-423-5633

except CA., AK,, HI,,

CALL
(213) 894-8171
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J A DE Computer Products
.S

oo OFF !

OUR BEST SELLING MEMORY

EXPANDORAM

EXPANDABLE TO 64K USING 4116 RAMS

Interfaces with most popular S-100 boards
Bank selectable; PHANTOM provision
Draws only 5 watts fully populated
Designed to work with Z-80, 8080,and 8085 systems
No wait states required

16K boundaries & protect via dip switches
Kits come with sockets for full 64K
Invisible refresh

MEM-16130K (16K KIT)

MEM-16130A (16K A&T)

MEM-32131K (32K KIT) ...

MEM-32131A (32K A&T) ..

MEM-48132K (48K KIT) ...

MEM-48132A (48K A&T) ..

MEM-64133K (64K KIT) ...

MEM-64133A (64K A&T)

GET THE INSIDE TRACK

JADE DOUBLE-D

DOUBLE DENSITY DISK CONTROLLER

Read/write single or double density, 8" or 5Y,"drives
On board Z-80 insures reliable operation

CP/M compatible in either single or double density
Density is software selectable

Up to 4 single or double sided, single or double
density drives may be mixed on the same system
EIA level serial printer interface on board-up to 9600
baud (perfect for despooling operations)

All the hard work of disk access is done by the on
board Z-80A and 2K memory, leaving your host
CPU free for its normal duties

Uses IBM standard formats for proven reliability
THIS BOARD REALLY WORKS !l

10D-1200K (DOUBLE-D KIT)

10D-1200A (DOUBLE-D A&T)

10D-1200D (MANUAL ONLY)

S D SYSTEMS

PROM-100
VERSATILE EPROM PROGRAMMER

SD3YSTENS | PROM-100 o

@

S-100 bus compatible (note: board height 7")

Dip switch selects 2708, 2716, 2732, 2758, or 2516's
25 VDC programming pulse generated on board
Programming time only 100 seconds for 16K bits
Support-software listing provided in manual
Program and erasure verification

Software provides for reading of object file from
CP/M and programming into EPROM
MEM-99520K (KIT)

MEM-99520A (A&T)

$175.95
$225.95

S D SYSTEMS

VERSAFLOPPY II

DOUBLE DENSITY DISK CONTROLLER

Single or double density floppy disk controller
985600 bytes on 8" double sided diskettes
259840 bytes on double sided 5'," diskettes
S-100 bus (IEEE) standard compatible

IBM 3740 format in single density

8" and 5" drives controlled simultaneously
Operates with Z-80, 8080, and 8085 CPU's
Controls up to 4 drives

Vectored interrupt operation optional
10D-1160K (KIT)

10D-1169A (A&T) $385.95

'MEMORY PRICES REDUCED !!!

S D SYSTEMS

EXPANDORAM I

4 MHz RAM BOARD EXPANDABLE TO 256K

S-100 bus compatible, up to 4 MHz operation
Expandable memory from 16K to 256K

Dip switch selectable boundaries

Page-mode allows up to 8 boards on the same bus
Invisible refresh; PHANTOM output disable
Designed to operate in Z-80 based systems
MEM-16631K (16K KIT)

MEM-16631A (16K A&T)

MEM-32632K (32K KIT)

MEM-32632A (32K A&T)

MEM-48632K (48K KIT) ....

MEM-48632A (48K A&T)

MEM-64632K (64K KIT)

MEM-64632A (64K A&T)

S D SYSTEMS

EXPANDOPROM

EXPANDABLE TO 32K USING 2716 EPRO
s =Ee

S-100 bus compatnble uses 2708 or 2716 EPROMs
Dip switches allow selection of : each EPROM, 16K
or 32K boundary, wait states
MEM-32220K (KIT)
MEM-32220A (A&T)

. $149.95
$199.95
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S D SYSTEMS

VERSAFLOPPY

VERSATILE FLOPPY DISK CONTROLLER

IBM 3740 soft sectored format

S-100 Z-80 or 8080 compatible

Controls up to 4 single or double sided drives
Compatible with all popular disk drives

CP/M compatible

Listings for control software included

10D-1150K (KIT)

10D-1150A (A&T) $239.95

S D SYSTEMS

VDB-8024

80 X 24 1/0 MAPPED VIDEO BOARD

it
80 character by 24 line display, 7 X 10 dot matrix
Composite or seperate TTL video outputs
On-board keyboard interface with power
On-board Z-80 and 2K RAM
Blink, underline, reverse, protect, up/down scroll
Upper/lower case characters, 32 special characters
Optional 128 user-programmable characters
10V-1020K (KIT) $329.95
10V-1020A (A&T) $389.95

NEW 2 OR 4 MHz REV. C BOARD

THE JADE BIG Z

Z-80 CPU BOARD WITH SERIAL 1/0 PORT
2 or 4 MHz switchable, on-board 2708, 2716, or 2732
EPROM useable in SHADOW mode (full 64K RAM)
Automatic MWRITE generation if no front panel
On-board USART for sync or async RS232
CPU-30201K (KIT)

CPU-30201A (A & T)

$159.00
$209.00

S D SYSTEMS

SBC-100/200

2 OR 4 MHz SINGLE BOARD COMPUTER

S-100 bus compatlble Z-80 CPU

1K of on-board RAM

4 EPROM sockets accomodates 2708, 2716, or 2732
One parallel and one serial 1/0 port

4-channel counter timer chip (Z-80 CTC)
Software programmable serial baud rates
CPC-30100K (2 MHz KIT)

CPC-30100A (2 MHz A&T)

CPC-30200K (4 MHz KIT)

CPC-30200A (4 MHz A&T)




PRICES SLASHED FOR FEBRUARY !
CALL TOLL-FREE AND SAVE

800-421-5809 CONTINENTAL U.S.

S D SYSTEMS

Z-80 STARTER KIT

COMPLETE Z-80 MICROCOMPUTER

On-board keyboard, display, EPROM programmer,
and cassette interface

On-board S-1Q0 interface

Wire-wrap area and room for 2 S-100 connectors

Two 8-bit parallel’ I/O ports, 4-channel CTC, 5
programmable breakpoints

Examine and change memory, I/O ports, or register
CPS-30010K (KIT) $279.95
CPS-30010A (A&T) $349.95

JADE

MEMORY EXPANSION KITS
FOR

TRS-80 APPLE EXIDY

Everything you need to add 16K of memory to your
computer. Your kit comes neatly packaged with
easy to follow instructions. In just minutes your
computer is ready to tackle more advanced

" $75.00

AVAILABLE IN FEBRUARY

NEW JADE P/S 1/0

PARALLEL/SERIAL/INTERRUPT BOARD

Z-80 SIO/P10, 2 CTCs, expands to 2 SIOs, 4 CTCs
4 serial ports (async, sync, bisync, SDLC/HDLC)
2 parallel ports with full handshake

Software baud rate generators, interval timers,
counters, and generates 32 vectored interrupts
Designed especially for MP/M multi-user multi-
tasking operating systems. For use with Z-80 only
101-1045B (BARE BOARD) $45.00
101-1045K (KIT) $169.95
101-1045A (A & T) $224.95

800-262-1710 INSIDE CALIFORNIA

INTEGRAL DATA SYSTEMS

THE PAPER TIGER

132 COLUMN DOT MATRIX PRINTER

Up to 198 CPS

1.75 to 9.5 inch adjustable
tractor and friction feed.
Parallel and serial
interface.

98 character ASCI| set.
80 to 132 columns.

6 or 8 lines per inch.
Eight software selectable
character sizes.

110, 300, 600, or 1200 baud.

PRM-33440

PRM-33441(with graphics & 2K buffer)..

$995.00
$1195.00

CP/M 2.0

Digital Research has done it again! This new release of their
industry standard disk operating system is bound to be an
even bigger hit than the original version. All of the
fundamental file-size restrictions of release 1 have been
eliminated, while maintaining full compatibility with the
earlier versions. This new release can be field-configured by
the user for a single mini-disk up through a multiple drive
hard-disk system with 128 megabyte capacity. Field
configuration can be accomplished easily through use of the
Macro Library (DISKDEF) provided with CP/M 2.0.

A powerful operating system for only ... $150.00

JADE'S NEW MOTHERBOARDS

THE ISO-BUS

WE'RE PROUD OF OUR MOTHER !

BARE BOARD

SPECIAL PACKAGE PRICE

ROCKWELL AIM-65

THE HEAD-START IN MICROCOMPUTERS
KIM-1 compatible

On-board printer

Full ACSII keyboard

4K Assembler/EdItor..$80.00
Special Package Price $599.00
4K AIM-65, 8K BASIC ROM, Power Supply, and Case.

Circle 220 on inquiry card.

6800 PRODUCT

MICROPROCESSORS
. $16.9

Z80A (4MHz) .
CDP1802CD .

52 50
CHARACTER GENERATORS
2513 Upper $7.95
2513 Lower p
2513 Upper (5 volt) .... 9.75
2513 Lower (5 volt) .. $13.00
MCM6571 up scan .. $13.00
MCM6571A down scan$10.95

. $6.75

8080A SUPPORT DEVICES
8212 $5.00
8214 . $4.65
. $2.95
. $4.30
. $2.75
$6.40
. $6.40
. $8.00
$7.50
$20.00
$6.40
19.95

821
azza (2MHz) .
8226

8228 ...
8238 ...
8243 ..
8251 ..
8253

8255

8257

8259 .

8275 .

2716 (5v) ..
2758 (5v)

DYNAMIC RAMS
4116/416D 8 for $74.95
2104/4096 $4.75
2107B-4 . $3.95
TMS4027/4096 $4.75

STATIC RAMS
21L02 (450ns) .
21102 (250ns) .
2101-1 .
211141
21121 .
2114L (450ns) .
2114L (300ns) ...
TMS4044 (450ns)
TMS4044 (300ns)
410D (200ns) ...
4200A (200ns)

. $1.50
$1.75
$2.95
$3.25
$2.95
$5.75

.. $5.95

.. $8.00

. $9.95

AY5-1013A
AY5-1014A
TR1602B .. #
TMS6011 . . $5.95
IM6403 $9.00
BAUD RATE GENERATORS
MC14411

.. $8.25
. §5.25

Computer Products

4901 W ROSECRANS, HAWTHORNE, CA 90250
213-679-3313

PLACE ORDERS TOLL FREE

800-262-1710 800-421-5809
INSIDE CALIFORNIA CONTINENTAL U.S.
WRITE FOR OUR FREE 1979 CATALOG
FOR CUSTOMER SERVICE OR TECHNICAL INQUIRIES
CALL 213-679-3317
TERMS OF SALE: Cash, checks, money orders, and credit
cards accepted. Minimum order $10.00. California residents
add 6% sales tax. Minimum shipping and handling charge
$2.50. Prices are for U.S. and Canadian delivery only and are
subject to change without notice. For export prices and
information send for a JADE INTERNATIONAL CATALOG.

GUARANTEED PREMIUM QUALITY

JADE DISKETTES

MAGNIFICENT MAGNETIC MEDIA |
51," single sided, single density, box of 10
MMD-5110103 (SOFT SECTOR)
MMD-5111003 (10 SECTOR)

MMD-5111603 (16 SECTOR)

5Y," double sided, double density, box of 10
MMD-5220103 (SOFT SECTOR)

8" single sided, single density, box of 10
MMD-8110103 (SOFT SECTOR)

8" single sided, double density, box of 10
MMD-8120103 (SOFT SECTOR)

8" double sided, double density, box of 10
MMD-8220103 (SOFT SECTOR)

SPST DIP SWITCHES

PART NUMBER
SWD-103
SWD-104
SWD-105
SWD-106
SWD-107
SWD-108
SWD-109
SWD-110

NUMBER OF SWITCHES
$1.00

PRICE
$3:148
$1.05 $1:20
$1.10 $1-24
$1.15 $126
$1.20 $+30°
$1.25
$1.30
$1.35

on®

Y

o oVW®INOULAEW

oL

ZIp* DIP II OCKETS

0

16 PIN ZIP* DIP 1l
24 PIN ZIP* DIP II
40 PIN ZIP* DIP 1I
* ZERO INSERTION PRESSURE

SPECIAL FEBRUARY PRICE !

NOVATION CAT

A COUSTIC COUPLER/MODEM

Let your computer

talk to other computers !

Bell Systems 103 compatible
300 baud, answer or orginate

I0M-5200A (SALE PRICED)
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ADVANCED
APPLE Il PLUS** * COMPUTER
fexonty " $990.00 S PRODUCTS

Disk | .. .475.00 Firmware Card....... 175.00

Disk 11 w/ConnolIer ...575.00 ProtoCard..... ...22.00

Pascal Card. .. 475.00 M & R Modulator. .29.95

Parallel Printel vCard 165.00 Sanyo Cassette.... .54.96 FLOPPY DISK DRIVES b

Communications Card...210.00 16K Upgrade Kit . ...69.95 ) PERSCI Model 277 [?Uf’i‘ 1195.00
Business Software Pkg....625.00 Apple Radio Car........ 159.00 MPI B51-6%", 40 tracks .....279.00 WANGO/SIEMENS 5

10Megabyte HardDisk. 469500 8" Floppy Controller ....350.00
D.C. Hayes Modem.....349.95 Heuristics Speechlab...179.95

Shugart SA400-5%" 35tracks.295.00 MPI B52 5'%” Dual ............ 395‘0
Shugart 800/801R 8" ........495.00 WANGO/SIEMENS 282 Dual 5%"

SiemensiShugart:Compatible | 7 | ¢ aiheeisibsm s s s s e oo 395.01
Model 120-BD... voiessis v s 44

EXIDY SORCERER

TI 99/4) TRs-80/APPLE

MEMORY EXPANSION KITS
4116's
16K (200/250 ns.)

8 pcs. for $69.95

w/instructions & jumpers.

* % New Word Processrng Pac

HICKOK

Finally! We've heard so much about it and we are $1 099 w/1 6K $ 250.00
proud to offer: * INCLUDES

® Color @ Up to 72K e 16 Color Graphics @ Music ® Lx303 $1 249 WI32K Keyboard & enclosure

Sound @ Solid State Software $1449 w/48K o SayWaranty

$74.95

User programmable or use camnd{; Video & Cassette Cable
Combines the desirable features of the Complete Documentation
PET, APPLE and TRS-80 into a com- * % S100 Expansion

LIMITED QTY: $1 1 50!00

plete expandable computer system Module. ... v . Add $299.00
%% 1/0 expansion Kit.......$149.00 % Casselle recorder
280 * % Vista Exidy Dual Floppy Add-on il s ROC 648,95
Ny ...8119

9.00 * % Sanyo 9" Monitor
e Add $169.95

SALE $100.00 OFF

5%, 3" digit 19
Range DVM, 2" LCD displays
runs 200 hrs on 1 battery. 10 Meg
Ohm Input. 1 yr. guarantee, made in
U.S.A, test leads included.

...and it's COLOR
““The Compucolor 11"’

a personal colorgraphics system for the modern computer man

A Complete
Microcomputer

* Color Graphics 13" Color CRT
on a Board Available Accessories * Proven BODBOA CPU System
* Z80 Central Processing Unit with 158 RC-3 115V AC Adapter ................... .$7.50 * 16K Extended Disk Basic
Instructions. CC-3 Deluxe Padded Vinyl Carrying Case . ... $7.50 * Upto 117* Key Keyboard
* On-Board Keyboard and Display. VP-10 X10 DCV Probe Adapler/ * Up to 32K* RAM
* Kansas City Standard Cassette Interface. Protector 10 Kv. $14.95 * Minidisk Drive 51.2K Bytes/Side

*option

VP-40 40 Kv DC Probe St
CS-1 10 Amp Current Shunt

.$35.00

* PROM Programmer Built on-board. 2
..$14.95

* Expansion provision for two S-100
Connectors.

Model 3 w/8K, 72 Key Keyboard, RS232 . %QKE $1595.00
Model 4 w/16K, 72 Key Keyboard, RS232 $100.00 $1895.00

5 . < Model 5 w/32K, 72 Key Keyboard, RS232 FF .1$2195.00
* Wire Wrap area for custom circuitry. so L-zo Options: 101 Key Keyboard... ... OFF  Add 515000
¥ 117 Key Keyboard..........ocoumvinlonin .Add $225.00

Formatted Diskettes........ LA 2/89.95

WITH Programmed Diskettes ........... o011 9:95:

Diskette Library Inc. Hangman, Olhello Math Chess Startrek,
Blackjack, Cubic Tic Tac Toe, Finance Vol. I, Finance Vol. I, Bonds and
Securities, Assembler, Text Editor, Personal Data Base.$19.45 $29.00

ATARI s 500 $899.00
Includes:

800 & 400 Computer Console
BASIC Language Cartridge

Education System Master Cartridge

BASIC Language Programming
Manual

800 Operator's Manual w/Notebook

Atari 410 Program Recorder

Guide to BASIC Programming
Cassette

8K RAM Module

Power Supply

TV Switch Box

ATARI 400 $499-00

Includes:

Computer Console

BASIC Language Cartridge
BASIC Language Programming

Now you can use the SOL-20 and take
advantage of the unlimited CP/M based soft-
ware that is available.

VDB-8024
Video Display Board
$319 KIT

With On-Board 280 Microprocessor

* Full 80 Characters by 24 lines display.

new $1095.00
usep $795.00

SOL nKRA (expandable to 65K) RAM
: boards. Assembled and socketed w/o
t I S
% (7:;3;%0‘,\(;;,3:_50 ayedbyidionitiesg ition memory, data delay and proms.
* Keyboard Power and Interface. IYooisseminin s oo $
* Composite Video Output.
* Separate TTL Level Synchronization and Video

Outputs. Data Delay Lines................. $29.95 Manual
* 2K Bytes Independent On-Board Memory. Sol-20 Keyboards ... .Only $139.95 400 Operator's Manual w/Notebook
* On-Board Z80 Microprocessor. Sol Keyboard Enclosure. ......... $44.95 Power Supply
* Glich Free Display. TV Switch Box

SYM-1 IN STOCK

Reg. $269.00 SBC-100 RCA
Now Z-80 based singleboard éﬁ,’;ﬁ,,m COSMAC VIP
$21 9.00 computer by SD Systems Single Card ” :

*KINA Compatiole
* 4K ROM Monitor - L
* 1K Bytes 2114 RAM * 1K RAM

emony Expansion
2716

Now only - ' :E%éf;%o Add $59.95 * RS232
port
$179.00 $375.00 sobeha dune

* On Board 20 column Y
alphanumeric printer School & group discounts anavlm/e

* % Power Supply * 4 channel counter/timer

NEW LOW PRICE $249.00

- -Add $59.95 By now and recene $10000 worih of
** Cassette Recorder WK RAM. ;... --8375.00 dsgount counons 18 Kit . $239.00 Assembled. Regular price
Add $44.95 walcRAl sasoco [l WSROI, | ' ..$299.95
Assembler ROM ... Add $85.00 o9, 4z °°m his Assembled . . .$369.00 o
% Sanyo 9" Monitor BASIC IN ROM. .. Add $100.00 * lag S50 disc $5000 ROM Type: 5 PRC ; 0"”0’5169 o
... Add $169.00 Power Supply ... Add $69.95 | * svgmsg»\s ! fasic ROW Microsal. e i 95
Add enclosure $29.95 Enclosure Add $49.95 « 12 RV Keyboard,

reg. $349.00 disc. $319.00 RAM Type 045, snr
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THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!
1. Proven Quallty Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

o“ 1980 CATALOG AVAILABLE SOON.

Send $1.00 to reserve your copy of the most complete catalog of computer
products. A must for the serious computer user.

COMPUTER,
PRODUCTS . %

STATIC RAM BOARDS APPLEIEX'DYIEXPA"DO MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS
Now TRS 80 16K-UPGRADE KIT 28000 soaL > ;
$-100 32K (uses 2114) * 16K with Jumpers & Instructions rs 16 21107 4507S

ASSEMBLED Kit for either Level | or Level Il ; Siliezaon
450ns.  599.00 450ns.  539.95 * 16K for Apple Il Upgrade >
250ns. 699.95 250ns.  599.95 * Special: TRS80 Schematic. . 4

19

8.‘m- Board 49.95
Bare Board w/all parts less mem

RAM 65 (16K Static w/Memory
Management)

2 MHz $299.00 4 MHz $399.00
RM 16 (16K Static w/Bank Select)

2 MHz $249.00 4 MHz $329.00
(16K Assembled & Tested Using Low Power

* Expansion Interface Schemattc
* Expansion Interface Connector. ..

EXPANDORAM Il MEMORY KITS
* Bank Selectable % Uses 4116 200 ns.
* Write Protect * Power 8VDC, £16VDC
* Phantom * Upto 4 MHz
Expando 64 Kit (4118)

99.95

95
1995
4995

TEXTOOL ZERO
INSERTION FORCE
SOCKETS

16 Pin

2114's) 16K $248.95 48K $439.00 CONNECTORS
32K $358.00 64K _5513.00 : 4995 p s
LOGOS I 8K FROM INTEGRAL DATA SYSTEMS e S oA

ASSEMBLED

MODEL 440 “THE PAPER

S/T, KIM

50N . 3 SUPPORT DEVICES 54 1t Ram 5
2500 13882 i 1:82 1,)1:;?): 9.5” adjustable tractor  TIGER”’ or fanion ; ,'OW‘,;‘,,?"L‘% ; 43/86 W ST MOT
A >: feed, parallel & serial 1/0, 24500 7 Low Power 4K Static_14.95 ea X :5'8 2 ;m éf;;\‘::::‘ ;:z:
Bare PC Board w/Data $21.9 132 columns, software ras
e Gl Bty ) 8K 450me. Kits $117.00 Slociablo Lhametor sfa) s, [cHARGE coupLED DEVICES

110,300, 600, 1200 baud, to 198 cps.. $995.00
Graphics option w/2K buffer add . $199.00
TASA touch activated solid

state KEYBOARD
® Full 128 position 8-bit
ASCII

page Applica
Quantity imited)

518 95 each (reg 43.00)

3883 SI0
388,

CRYSTALS
Microprocessor Timebases TV Game
Price

® 3 color code, 55
positions

© Immune to static charge

o Low power

Optional stand .

ency

TRS-80 ADD-ON DISK 3
® VISTA V-80 MINIDISK
* 23% More Storage
“E\N Capacity - 40 Tracks
* 40 track patch free
w Double Dn'\t.»(\

umModu‘FSQJQ 00.
395.00

Frequency

Add $29.95
dd $39.95

. 15.00

5-100 ADD-ON MINI-DISK
VISTA V-200 Minifloppy
System

Model UVs-11E $69.95
Holds 4 Eprom’s at a time

% 7SEGMENT % CALC * CLOCKS
707 (CA) 30(
357" Reg

Assembled & Tested Ready to Plug In
EXIDY, HORIZON, SOL, etc. Compatible

e Clock
: %%ﬁ';resggniﬁgaglrt\{e V-200 Backed by 45 years BN ACPProtoBd (3M Conn)
* CP/M & Basic “E" 699.00 experience R S

* Double Density Controllel Model S-52T...$265.00

* Ca;‘e and PO\‘Nér gSpr[?Iy ; Professional Industrial Model DISPLAYS/OPTO/LED'S :

*

*

TARBELL FLOPPY INTERFACE
* Z80/8080 S 100 Compatible % Uses CPM
smbled for Shugart SALE $259.95
Assembled Other Drives

500" Red

03
FND 507/510 (CA)
/803 (CC)

S-100 ADD-ON DISK WAVEFORM

FND 8

3 : FND 507, GENERATORS
SUBSYSTEM V-1000 ggre Board 5 (Doc A:m:s‘u?c?c; ' A | ficn Ge

® VISTAV-1000 Floppy Disk  (1699.00; Note For CPM Docum

Subsystem Vista Double Density 54" Controller A

(2) Shugart 8" Disk Dnves,S SD Versa Floppy Kit Il k 9 [,\Lm Fluo
Case with Fan & Power Supply SD Versa Fioppy Assembled || 95 MA1003 12V A 6
Tarbel Cassette I/0 Kit "3 7‘, Bezel for MA100; d Filter

VISTA Floppy Disk Controller Card
CP/M Disk Operating System
Fully Factory Assembled & Tested

MA10024 LED 12 hr. Clock Module 95
* HEX DISPLAYS % ENCODED nlspLAvs *
HP 5082-7340 Red Hexidecimal 95
HP 5082-7300 Red Nymeric

TIL 305 695
TIL 306 Numeric w/Logic

Sale % 1771-01 Floppy Chip
VISTA Floppy Controller 8" (Shugart Comp.)

NEW CENTRONICS 730 PRINTER

*
*
*
*
*

TV INTERFACES

LOW-COST ADD-ON DISK WOow Uses any paper roll, fanfold, TIL 308 Number w/Logic BOB( o Ve
BSYSTE single sheets, 96 character € : 19120 1L 809 Numborw/Logle B9 Tt Ve lnmitace
SUDSIOTEM KIT $945.00) ASCII, 7 x 7 dot matrix, 50 DYNAMIC RAMS VAN 2, S20° Rom AnaNs 128 Neona 1500
* VISTA Floppy Controller CPS, RS232 or parallel I/0 Alhaliea R e 995 \AN 10A 270" Red Alpha-Numeric SoD MR Madihin: 1900
Cari A1158K (16 Pin)
* Power Supply and Inter- -80/Z-80A/8080 CPU BOARD 4050 4K x 1 (18 Pini SPECIAL PURCHASE
face Cable 4060 4K x 1 (22 Pin)

On board 2708 * 2708 included (450ns.)
Power on jump % completely soc km ed
-80 Assembled and Tested .

(while supply lasts)

21L02-4(450ns.)....99 MK 3870(programmed)
2aL02:2(2508Y: s Tl 5 sonw cwesnsh weemas 1.5
TMS 4060 (pullouts)

\ * CP/M Disk Operating System
* Box of 10 Diskettes

IMS STATIC RAM BOARDS . * For 4MHz Speed Add $15.00

$ 99.95

emory Mappin w Power &® 8080A Kit
& Eantom """ Tasembied  testea il 50508 Accenbicd SECLE a3 el 11 11 485 27308 (3 X&) 1199
ecommended by Alphamicrosystems
sl Mo  ds0s, S-100 MOTHERBOARD SPECIAL FOREOOTICIOCK, .50 75402
8K Static $209.00 $189.00 8 slot expandab\e w/9 conn MM 5311 Clock ... 4.50 - 8080A CPU .
16K Static $449.00 $399.00 reg $69.95 OW $52.95 MM 5314 Clock...3.95 2716 Eprom..
32K Static $799.00 $699.00 —— MM 2114N....... 449 76477 Sound...2/7.50
: SIEMEN’S FLOPPY SALE BOBB s 555 s 17.95 16K Rams 200 ns.

® Special buy while

ANADEX PRINTER supply lasts. e e gl S ot el b st 100/6.95 ea.
e e e * 0 e wiiDoubler FE I NOTICE: WE DO CUSTOM PROM PROGRAMMING
serial. Sprocket feed, 80 cols, ensity $449.00 P b

84 lines/min., bi-directional. ® 90 Day Warranty

New only .....$895.00

&P

ACOUSTIC MOREN b
825131 S s PSI 162 able RO 2
FLOPPY DISKETTES 0-300 Baud = DELRes Ty o | e At
* 5'" Minidiskettes * Bell 103 CHARACTER GEN Exidy Sorcerer w/8K 895 795 | Centronics Micro P-1
Softsector, 10 Sector, 16 Sec(or Answer, Originate  $189.00 U1 (5V) Upper (950 Compucolor Il w/8K 1495 1395 | Centronics Micro S-1
$4.25 Each, 10/39.95 1085 Cromemco Sys (Il 6585 5475 312
* 8" Standard Floppy Disks % ACOUSTIC COUPLER SPECIAL 182 Horizon | 1849, 1559
Soft Sector. Hard Sector ééEACOIELE}IEL?RCHASE jual floppy & CRT I
$4.50 Each. 10/41.95 OF SURPLUS UNITS g 1 avail) 4995. 2495 | Intertube Il
*Add 4.95 for 10 Pack in Deluxe Disk Holder AVAILABILITY LIMITED $29.95 2{\RTS/1{§RTS Pascal Microengine 2995, 2395.| SOL 20

MOTOROLA EXORCISER COMPATIBLE DATA BOOKS e COMPUTE" BOOKS

825129 256 x 4 (TS)
825130 512 x 4 (OC)
NSC DM7578 32 x 8

*

\u)s Red. Yel

COMPUTER SPECIALS

LED's * OPTOISOLATERS

TV CHIPS/SOUND

1979 IC Ma r “
9600 MPU Module w/6802 CPU $495.00 NSGTTL Data: el R
9601 16 Slot Mother Board ‘;g.gg NSC Linear 895 VEREOE ‘ mw”” & 92
9602 Card Cage (19" Retma Rack Mount) NSC Linear App Notes I 3 9 95 Ayase 5
9603 8 Siof Mother Board 100.00 oS 3 i3 MONTHLY IC SPECIALS ey

395 S|
Intel Databook 495 nalog Databook 4
Intel MCS 85 Manual . 750 Tl Linear Control Data.. 3

SALE e OSBORNE BOOKS e SALE

9604 Switchmode System PcwerSupp\y
9610 Utility Prototyping Boar
9616 Quad 8K Eprom Modu

9620 16 Channel Parallet I/O Module

250.00
36.00

..295.00

SALE TRYST2B 1..ovvovrnn! ‘o.05
BAUD RATE GEN

13508 JFET Anloa Mult 8 bt
A en De

T Sound Genes
20/21 TV Synch G
MM5369 Pr
lemm RF Modulator

9622 Serial/Parallel /O Combo G 'h\U 1000 NSC Color TV
9626 8K Static RAM Module 295.00 g0
/ 16K Static 450ns 495.00 B0BOA Programming MM5 Clock Gen 375
30 Card Extender 68.00 6800 Programming ﬁ% RE Modulator wiAuto
9640 Hiuluple Programmable Timer S e
9650 B Channel Dipiex Seral 116 33200 Yol i Sore es) ipoun Devioss w/Binces
anne ntro to Micros Vo, fi
96103 32/32 1/0 Module 275.00 0OKS o SALE
96702 32 Point Reed Relay Module. .. .- 350.00 ot e il
6800 BARE BOARDS 8080 crocompuer Ermeri
9620-0 $45.00 9603-0 27.00 S‘ﬁlfi:‘ﬁg Giossary & Gu
9626-0 45.00 9600 55.00 utter & Jelly Gu o
9650-0 45.00 96103 55.00 10/1 99
9601-0 50.00 96702 55.00 5199

Also AM! EVK System in Stock

P. 0. BOX 17329 Irvine, California 92713

For International Orders: 1401 S. Borchard, Santa Ana, CA 92705. (714) 953-0604.

Circle 221 on inquiry card.
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Phone (714) 558-8813

TWX: 910-595-1565

3/193

o
2 without notice

Retail Store Open Mon. — Sat.
Located at 1310 "'B”’ E. Edinger,
Santa Ana, CA 92705
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The Supermarket for TRS-80*
Add-on Components core campues o

The VISTA V-80

Disk Drive System

+ 23%more storage capacity
than TRS-80

+ 120 day warranty

» 40 track patch at NO |
CHARGE

Two drive cable
Four drive cable

Single drive system ... ... $ 395.00

Two drive system . ....... $ 770.00
Four drive system ........ $1450.00

The VISTA V-80 Expansion Module

+ Provides double density
modification to your
current Radio Shack
inferface (lets you format
diskettes in either single
or double density).

+ Increases storage
capacity up to 204K
bytes (on single 40
frack drive).

+ Includes all hardware

$239.00 o

The VISTA Model |l

» Provides one, two or
three drives.

« Adds up to 1.5 million
bytes of on-line storage.

« 120 day wamranty

« Does everything Radio
Shack’s expansion
system will do...for less!

$1000.00 Single drive

Expansion System
$1550.00 Two drive Expansion System
$2100.00 Three drive Expansion System
$ 525.00 Additional drives alone

The TRS-80 Printers
Centronics 730... $945.00
7x7 dot matrix-
80 column

Anadex

DP8000... $895.00
9x7 dot matrix-

80 column

VISTA

Printer... $745.00
5x7 dot matrix-
80 column

CEDIES -7 st sk e e $27.50 each

Other Products

1. VISTA Verbatim diskettes (hard or soft sector) Certified

DTG s coki st s e s e o oy 3 A G B e 5 7 $ 38.95
2. 16K RPM upgrade kits, guaranteed for 120 days.

PRIMEPRODUCT . ..., $ 74.50
3 NEWLEDOS A & s i s v an s o s 05 80-is o 1085 80 $ 110.00
4, LNW expansionbareboard ................. $ 66.95
5. H.C. Pennington book, TRS-80 Disk

and OtherMysteries . ...................... $ 18.95
6. DDT Disco-Tech disk drive timer .............. $ 19.95
7. Cryptext (An Encryption Module). . .+« oo vven. $299.00

Add On Drives

MPI B51 40 Track, Double

Density=204K:. & i s 545 ¢ w6 i shis $275.00
MPIB52  Dual Head, Double

Density-408K . ...... ... $375.00
Siemens  FDD100-5 40 Track Double

Density 204K ... .o $275.00
Siemens  FDD100-5 Flippy,

records bothsides . ................. $290.00
Siemens  FDD100-8 8" Single

SIASAIDIVE" & vieteis e s sro s e et o 865885 $448.00

total CPM documentation.
« Storage capacity from 400K to 1.2 meg.

recorded on 5-1/4" diskettes.
Price: Starting as low as $1199.00

The VISTA V-200 for Exidy... S
Completely packaged system, tested and ready to plug in, includes: | = g
power supply, two 40 track drives, case, controller, all cabling and

« System software-VISTA CP/M Disk Operating System and BASIC-E Compiler§

CALL TOLL-FREE 800-854-8017 |

The Vista Computer Company 1401 Borchard Street @ Santa Ana, California 92705 @ 714/953-0523

*TRS-80 is a registered trademark of Radio Shack.
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FOR SALE: No longer allowed access to timesharing
system, so | must sell. | have a complete working ter-
minal featuring a XITEX SCT-100 terminal board, ASCII
keyboard, modem, power supply, RF modulator, and all
cables. Reasonable offers start at $250. I'll pay shipping.
Scott Swanson, RR #2 POB 247, Blue Grass |A 52726,
(319) 381-2036.

FOR SALE: Three Heath H11 (or DEC PDP-11/03) static
memory boards 4 K by 16. Practically new. $200 each or
8575 for all three. M Lowenstein, 79 Larkspur Rd, Stam-
ford CT 06903, (203) 853-7856.

FOR SALE: Magazine sets: BYTE issue #1 to issue #16,
Creative Computing volume 1 #4 to volume 2 #6, Kilobaud
issue #1 to issue #12, Microtrek volume 1 #1 to volume 1
#2, and Personal Computing volume 1 #1 to volume 1 #6.
Excellent condition. Please quote offer. F J Scavo, 1811
Court St, Syracuse NY 13208.

FOR SALE: Three Digital Group 8 K memory boards. 450
ns. Very reliable. $140 each. M S Judy, 6401 Hamilton Av,
Cincinnati OH 45224, (513) 542-2787.

FOR SALE: Heathkit computer system. Includes H9
video terminal, H8 computer with 8 K memory, serial
input/output (I/0) cassette interface, all manuals and
cables. Less than one-year-old. $900 for entire system. B
Helsel, POB 35, Cudahy WI 53110.

FOR SALE: Heathkit factory assembled and working
H11 system (equivalent to LSI/PDP-11), with full memory
and interfaces plus H10 paper-tape reader punch. Total
cost over $3400, best reasonable offer accepted. Mr
Block, POB 231, Hallandale FL 33009, (305) 456-6209.

TRS-80 USERS: Tiny-c and Assembler programming
bulletin. Send SASE for information. Rob Varty, 2193
Haygate Cr, Mississauga Ontario, CANADA L5K 1L7.

FOR SALE: Four printers with keyboards ($395 each),
reconditioned Singer, dot-matrix impact, 80-character
ASCII, 110/300 bps, asynchronous, RS-232 interface, fric-
tion or pin feed. M Osedo, 1367 Nanawale PI, Kailua HI
96734.

FOR SALE: TI 751 Baudot RO thermal printer. New print-
head, manuals, not working; $150. RCA Cosmac-based
video game as sold by Radio Shack; $50. Ralph Droms,
Whitmore Lab, University Park PA 16802.

FOR SALE: Sell or trade Heath H8 mainframe, H8-1 4 K
memory, H8-2 parallel input/output (1/0), H8-5 serial and
cassette 1/0, Godbout Econoram VI 12 K memory, and
system software. Want $750 or OSI 1P with 12 K, C2-4P
with 8 K, or C2-8P with 4 K. Also have Digital Group
TVC-64 for $100 and Radio Shack ASCII keyboard for
$25. Robert Howarth Jr, RFD #1 POB 36, Lisbon NH
03585, (603) 838-6469.

FOR SALE: Line printer, Tally T-2200, 200 lines per
minute, 132 columns, 5 by 7 matrix, up to six copies,
adjustable tractors, 6/8 Ipi, 8-channel VFU, parallel inter-
face. Cost $5000, asking $1600. Also available: warranty,
service contract, other interfaces. John Marshall, POB
242, Renton WA 98055, (206) 226-0981.

FOR SALE: Poly 88 system, 32 K programmable memory,
3 K erasable read-only memory, 16 by 64 video with
graphics and hardware scroll, keyboard, real-time clock,
serial port, high-speed cassette, 9 inch monitor,
documentation, and software; $1700 Canadian. North
Star FPB; $275 Cdn. input/output (I/0) board with 2708
programmer, three parallel ports, two digital-to-analog
(D/A) converters, 16-channel analog-to-digital (A/D) con-
verter, sockets for 8 K programmable memory; $100 Cdn.
Michael Dunn, 45 Livingston Rd #501, West Hill Ontario,
CANADA M1E 1K8, (416) 266-1635.

FOR SALE: TRS-80 Level 1 microcomputer. Only seven
months old. Voice synthesizer and manual included.
Eighteen popular software and game programs also in-
cluded. Computer in great condition. Keyboard,
cassette recorder, and video display are also included.
Demonstration tape included with voice synthesizer.
$1211. Rob Wiley, 1009 S Sterling Av, Tampa FL 33609.

FOR SALE: ELF Il system with two 4 K memory boards
(factory tested), Giant Board (factory tested), ASCII
keyboard, AP-1 5 A power supply (8 V DC, 20 V
AC/PP), RF modulator, Tiny BASIC cassette, complete
documentation. Main board may have one or more
defective integrated circuits. Will sell for $275. R C
Saunders, 8902 River Rd, Richmond VA 23229, (804)
740-8071.

WANTED: TRS-80 business software disks. | want to pur-
chase programs for business applications at an affor-
dable cost. They can also be in TRS-CPM version or TRS-
Microsoft-FORTRAN. Douglas Gilson, Rua Sambaiba
516 Leblon, Rio de Janeiro, BRAZIL.

FOR SALE: Digital Group system, 30 K random access
memory, 4 K erasable-programmable read-only memory
with custom monitor/debugger, dual Phi-Decks, CDC
floppy, Sylvania 12-inch video display, custom front
panel, paper-tape reader, interfaces for audio cassette,
Tally printer, and programmer; $2200. Optional elec-
tronic pinball machine; $400. Bought a larger system. J
Kalafatas, 483 Park St, N Reading MA 01864, (617)
275-1800 ext 446 days.

WANTED: Information on Electronics Information Ser-
vices (EIS) Model #ET-39 Telewriter. Mike Middleton,
1713 W Eva, Phoenix AZ 85021.

FOR SALE: Digital Group four-board system with 10 K
random access memory, four PI/Os, video and cassette
interface, large mother board, and all documentation. In-
cludes power supplies (5 V at 12 A, 12 V and 5 V at
1 A) and ASCII keyboard. Bought for $1150, will sell for
$750 or best offer. Marvin Jones, 2600 NW 30, Oklahoma
City OK 73112.

FOR SALE: SOL-20 in original box complete with
monitor and cassette recorder; $1495, 8 K random-
access-memory board; $100. GPM programmable-read-
only-memory board; $60. Uses 2708 programmable read-
only memories. Mountain Hardware 100,000 day clock;
$100. Bob Haworth, POB 92, Boring OR 97009, (503)
663-6206.

FOR SALE: Teletype ASR33 terminal with paper-tape
reader/punch, Bell modem, touch-tone dialer, card auto-
dialer, speaker with volume control, manual modem con-
trol buttons, and cables; recently reconditioned. $425
plus shipping. Mike Dearing, Rt 3, Spring Green WI
53588, (608) 588-2991.

FOR SALE: Friden Flexowriter Model SPD. Includes
parallel interface, but circuit needs minor work. Relays
have been stripped, but will be included in the package.
Friden schematics included. $100. John Kane, 2193
Charles Dr, Stevensville Ml 49127, (616) 429-8353.

WANTED: Any or all copies of Processor Technology's
ACCESS newsletter. Peter Wayner, 37 Grandview Dr,
Latham NY 12110.

FOR SALE: SWTPC 6800 computer system assembled.
Includes: MP-68 processor, 8 K random access memory,
MP-S, MP-L, AC-30, CT-1024, two Superscope C-101A
cassette decks, 4 K and 8 K BASIC tapes, Motorola
K9TS-460Q video monitor/TV, Expandor Model 123P
Black Box printer, custom walnut, leather, and acrylic
case, complete system documentation. Asking $1950
plus shipping. R H Gay, 48 Maine St, Brunswick ME
04011, (207) 725-5835.

Unclassified Policy

Readers who are soliciting or giving ad-
vice, or who have equipment to buy, sell or
swap should send in a clearly typed notice
to that effect. To be considered for publi-
cation, an advertisement must be clearly
noncommercial, typed double spaced on
plain white paper, contain 75 words or less,
and include complete name and address
information.

These notices are free of charge and will
be printed one time only on a space
available basis. Notices can be accepted
from individuals or bona fide computer
users clubs only. We can engage in no
correspondence on these and your confir-
mation of placement is appearance in an
issue of BYTE.

Please note that it may take three or four
months for an ad to appear in the
magazine.

FOR SALE: RCA Cosmac VIP assembled with video
modulator. All in good working condition. All documen-
tation. $160. Philip Best, 19 Brookside Ln, Mansfield
Center CT 06250, (203) 429-5633.

FOR SALE: Centronics Micro Printer, RS-232, electro-
graphic printing, 4.6 inches wide; 20,40,80 characters
per line; with twenty rolls of paper, $350 or offer. C
Looney, 3406 Notre Dame St, Hyattsville MD 20783.

FOR SALE: Electronic Systems Apple Il serial input/out-
put (I/0). Assembled and tested. RS-232 input and out-
put; up to 30,000 bits per second (bps). Plugs into Apple.
Software routine included. $45. Bill Carlquist, 6253
Hollywood Blvd Suite 202, Hollywood CA 90028, (213)
461-4643.

FOR SALE: Heathkit 1G-102 signal generator 100 KC to
110 MC, $60 or best offer. Bell and Howell O-Scope
single trace with Heathkit probes, $150 or best offer.
Heathkit how to use programs for signal generator and
VTVM, $30 each or best offer. Full documentation with
above. Brian Hummert, 96 Hollywood Dr, Middletown PA
17057, (717) 939-7646 Mon-Wed 5:00-9:00 ET.

FOR SALE: Four Phi-Decks dress cabinets and Digital
Group controller. Asking $700. Peter Bornstein, 120
Ocean Pky, Brooklyn NY 11218, (212) 438-0949.

WANTED: Early issues of BYTE up to September 1976.
Please send invoice (needed for Exchange Control)
stating price. R L Bissessar, 52 Joyeau St, Curepe
Trinidad, TRINIDAD AND TOBAGO, West Indies.

FOR SALE: Very large personal book collection. Sub-
jects include electronics (engineering and technical
levels), microcomputers, reference books, college texts,
self-study courses, aviation, etc. Send 25¢ and SASE for
complete listing. Also for sale, all new parts and chassis
for unregulated power supply. +5 V at 25 A, =5 V at
3 A, +/—12 V at3 A. Worth over $60. You pay $25 plus
shipping. William Blair, POB 81042, DMAFB AZ 85707.

SWAP: OSI Challenger Il owner willing to swap pro-
grams and information. Have a variety of programs from
101 Computer Games, 24 Tested, Ready-To-Run Programs
In Basic, etc. Most 8 K but some will run in 4 K. (I have
Assembler and Extender Monitor so | can run and to
some extent modify machine-language programs.) Barry
L Beal, RFD #1 POB 160, Machias ME 04654.

WANTED: Computerized options markets (C B O E, etc)
and their underlying stocks are my interest, including
multiple regression analysis, simulation, trading
systems development, and computer interface with a
securities quotation machine. | would like to correspond
with those interested in trading ideas, programs, data
bases, etc. J Spillane, Rd 1 POB 138, Sicklerville NJ
08081.
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Resder Senvice

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 15-cent stamp to the 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 bigger BYTE. *Correspond directly with company.

Inquiry No. Page No. Inquiry No. Page No.
68 Aardvark Software 111 143 Edmund Scientific 188
237 A B Computers 219 206 Electrolabs 240
61 Ackerman Digital Systems 100 206 Electrolabs 241
221 Advanced Computer Prod 252, 253 206 Electrolabs 242
208 All Electronics Corp 243 57 Electronic Control Technology 90
231 American Square Computers 226 103 Electronics Book Club 151
199 Apparat 235 164 Electronic Systems 222, 223, 224
9 Apple Computer 19 188 Electronic Technicians 229
114 Applied Computer Systems 164 87 Escon 135
200 ASAP Computer Products 236 209 Evergreen 243
166 ATV Research 225 73 Exidy 118, 119
153 Automated Simulations 194 215 FAIRCOM 243
156 Avionic Enterprises (A.E.l) 197 201 Fordham Radio Supply 236
146 Badge-A-Minit 189 184 Frederick Computer Products 229
14 base 2, inc 27 173 Gimix 225
172 John Bell 225 122 Godbout Electronics 173
185 Beta Business Systems 229 224 Graham Dorian Clli
* Beta Computer Devices 183 106 H & E Computronics 155
*  Bits, Inc 136, 179 161 Hayden Book Company 208
* BNR 109 8 Heath Company 17
163 BYTE Books 209, 210, 211 45 Heuristics 68
113 Byte Shop East 164 189 Hobby World 230
* BYTE WATS 197 232 Houston Instruments 81
144 C & S Electronics Mart 189 233 Houston Instrument 81
204 California Digital 239 65 Hughes Aircraft Co (Radar Sys) 107
75 Central Data 123 145 |1BC 189
13 Century Data 25 110 Industrial Micro Systems 159
109 Chrislin Industries 158 174 Infinite Inc. 225
234 Compas Microsystems 190 25 Infosoft Systems Inc 45
16 Compucolor Corp 29 88 Integrand 135
202 CompuMart 237 230 Interface Inc 226
95 CompuMax 145 92 |International Data Systems 141
49 CompuServe 79 98 International Elec Equip Corp 147
195 Computer City 233 22 Intertec Data Systems 41
142 Computer Devices 187 94 |Intertec Data Systems 143
54 Computer Distributors 87 3 Ithaca Intersystems 9
* The Computer Factory 149 6 Ithaca Intersystems 14
132 Computer Furniture & Acc 180 220 Jade Company 250, 251
* Computer Headware 16 217 Jameco 244, 245
55 Computer Mart of NJ 88 218 Jim- Pak 246, 247
212 Computer Service Ctr. 243 * Lifeboat Associates 83, 137, 177
108 Computer Serv SysNtwrk (CSSN) 157 214 Macrotronics 243
175 Computer Specialties 226 54 MAR-COMP 87
136 Computex 182 67 Marketline 110
147 Corporate Computer Sciences 189 62 Maxell Data Products 101
26 Corvus Systems 47 * McGraw-Hill Book Company 97
138 Cover Craft 183 115 Measurement Sys & Controls 165
1 Cromemco 1, 2 210 Measurement Sys & Controls 243
52 Cybernetic Micro Systems 84 180 Merrimack Systems 229
140 Cybernetics Inc 187 129 MICAH 179
182 DATABANK 229 72 Microamerica 115
134 Data Discount Center 181 150 Micro Applications Group 191
44 DATASPEED 67 192 Micro Business World 232
165 Data Trans 224 198 Microcomputer Technology Inc 235
31 Delta Products 55 43 MicroDaSys 65
90 DG Electronics 138 24 Micro Data Base Systems 43
126 Digital Engineering 177 * Micro Diversions 5
58 Digital Equipment Corp (DEC) 91 139 Micromail 184
117 Digital Pathways 167 101 Micro Management Systems 148
191 Digital Research: Computers 231 112 Micro Mikes 163
80 Digital Research Corp (CA) 130 *  Micro Mint 94
128 Micro Music 178

Inquiry No.

.

168
216
53
111
21
56
155

Page No.

Micro Pro International 30, 31
Microsette 225

Microsette 243

Microsoft 85

Microsoft (Consumer Prod Div) 161
Micro Source 39

Microtek 89

Microware Assoc. 197

Microware Midwest 199

The Micro Works 108

Micro World 37

Midwest Computer Peripherals 133
Mikos 234

Mini Computer Suppliers 168

Mini Micro Mart 175

Mini Micro Mart 208
Morrow/Thinker Toys 57

Mountain Hardware 103

Mountain Hardware 207

mgi 93

MT MicroSYSTEMS 125

Multi Business Comp Systems 229
NEECO 126

NEECO 127

Netronics 169

Netronics 169

Northwest Computer Services 229
North Star 23

Novation 156

NRI Schools 129

Ohio Scientific Instrument CIV
Ohio Scientific Instrument 49
OK Machine and Tool 177
Oliver Advanced Engineering 199
OmniTronics 174

onComputing 33

Oregon Software 63
Osborne/McGraw-Hill 132
Owens Associates 142

Pacific Exchanges 226

Page Dlgltal 2

PAIA 19

Pan Am Electronics (A Radio Shack
Auth. Sales Ctr.) 187

Per Com Data 35

Per Com Data 59

Per Com Data 60

Per Com Data 60

Per Com Data 60

Per Com Data 61

Per Com Data 61

Per Com Data 61

Per Com Data 61

Personal Software 51

Phase One Systems 99

Pickles & Trout 191

Power One 82

Priority One 15

Priority One 248, 249

Program Design Inc 112
Programmers Software Exch 181
Quest 227

Inquiry No.

118
4

Page No.

R & K Enterprises 168

RACET Computes 114
Rainbow Computing Inc 204
RBB 144

RCA Solid State 139

RCA Solid State 131

RCV Consultants 225

RNB Enterprises 232

RNB Enterprises 232

S-100 154

Sara Tech 179

SAT-TRAK International 225
S C Digital 229

SCDP 135

Scelbi 152, 153

SciTronics 20

Seattle Computer Products 95
Shugart 6, 7

Sigma International 191

Small Business Computer App

Ed Smith's Software Works 199
Softagon Inc 52

Softside 170

Software Dev & Training 183

The Software Exchange 171

The Software Farm 225

Sé);tware Tech for Computers (STC)

1
The Soft Warehouse 38

The Software Works 197

Solid State Sales 228

Sorrento Valley Associates 243
Southwest Tech Products Corp ClI
SSM 11

SSM 42

SubLOGIC 148

Summagraphics 121

Sunny International 230
Supersoft 28

Sybex 77

Synchro Sound 71

Synergetic Computer Products 135
Tarbell Electronics 113
Technical Sys Consultants (TSC) 75
Tec-Mar 221

Telecomputing Corp of Am 12, 13
Terak 104, 105

3 G Company Inc 147

Robert Tinney Graphics 96

Tiny C 64

TransNet 146

US Robotics 150

Vantage Data Products 229
Verbatim 21

Vista Computer Company 254
VR Data 228

Wameco 234

Whitesmith's Ltd 190

Wintek 243

Worldwide Electronics 225

ZS Systems 146
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Ciarcia - Highlight of November

BOMB — BYTE’s Ongoing Monitor Box

Solving Problems Involving Variable Terrain, Part 1:

A Computer-Controlled Light Dimmer, Part 2:

A Fast, Multibyte Binary to Binary-Coded-Decimal

Article # Page Article
1 18 A First look at Graphic Theory Applications
2 32 A Computer-Controlled Wood Stove
3 58
A General Algorithm
4 72
Implementation
5 92 Implementing Dynamic Data Structures
With BASIC Files
6 106
Conversion Routine
7 116 A Quad Terminal Interface
8 128 Comparison of Some High-Level Languages
9 176  BASIC Formatted Output
10 192 A Financial Analysis Program
11 202  Another Plotter to Toy With, Revisited:
Design and Construction Details
256  February 1980 © BYTE Publications Inc

Author

Ashbrook and Zinn
Ciarcia
Jones

Gibson
Carter
McQuade
Alpert
Morris
Roch

Lehman
Newcomb

Games

It was a close race, but Steve Ciarcia
won by a nose in the last lap of the
November BOMB for his article “The
Intel 8086,” (page 14). But so close

with

place

behind were Macdonald and Gursel
“Solving Soma
Polyomino Puzzles,” (page 26) that
the judges decided to award first
to both
enough, the same close race was run
for second place which will be award-
ed both to Gary S Sivak for “A
Special Spacecraft Simulator” (page
104) and “Alpha-Beta Pruning” by Dr

Cube and

teams. Amazingly

Maurer, (page 84). Standard devia-

tions for all four articles were be-

tween 1.12 and 1.10.m



Graham-lorisa’s lntegrsted, Da-Line Programs
Are Fagst, Efficient, And Essy To Use.

Rely on Graham-Dorian, a full-line
computer software manufacturer, for
sophisticated programs — the most detailed
on the market today. They're ready to go to
work immediately or to be tailored for even

more specific needs.

On-line capabilities enable you to make a
single entry and update all affected files. An
inquiry into a file at any time provides
up-to-date information — no batching or
sorting of input data.

The programs are easy to use. Messages
on the video display guide you each step of the
way. Programs make use of indexed
sequential and chained files for fast and
convenient retrieval of data with efficient use of
disk space.

Order on standard eight-inch disk or
various mini-floppy formats. Each program
contains a free user's manual and hard copy
source listing.

e Accounts Receivable — Records invoices, prepares
statements and trial balance reports, etc. Automatically
reports aging of accounts in periods of 30, 60, and 90
days, with each item listed separately.

e Accounts Payable — Vendor lookup and change,
entering vendor invoices, writing checks (many options),
cash flow analysis, accounts payable check register, and
vendor list. Ideal for analyzing expenditures by vendor and
by due date.

¢ General Ledger — Includes lookup and change, making
journal entries, trial balance, transaction register, chart
of accounts, financial statements, and monthly closing.

¢ Job Costing — Provides work order lookup, enters
labor transactions, material set-up, Erogress report of
hours, labor distribution report, weekly labor reset, actual
versus estimated cost per job.

¢ Inventory — Can be connected with cash register for
point of sale inventory control. Number of on-line items
limited only by disk space available.

e Cash Register — Creates daily sales reports containing
information on gift certificates, paidouts, overrings,
refunds, and how much in each category a salesperson sold.

e Payroll — Handles 100% of all necessary payroll
functions including state income tax tables for your state.
Ideally suited for both large and small companies.

e Apartment — Said one user, “Obviously, this was
developed by apartment owners.” The package fills
virtually all the needs of apartment owners and managers.
Ideal for projects with 75 units or more.

e CBASIC-2 — The most comprehensive and powerful
commercially oriented BASIC available today.
Enhancements over CBASIC-1: integer variables, multiple
line functions, CHAINing with COMMON variables,
additional predefined functions, etc.

Compatible with many computers: Northstar,
IMSAL, Altos, Cromenco, Industrial Micro Systems, Radio
Shack TRS-80 Model Il, SD Systems, Digital
Microsystems, Dynabyte DB8/2, Micropolis MOD |l,
Vector MZ, and other 8080, 8085, and Z-80-based systems.

See your GDSS dealer or send for information
packet and sample runs.
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The Microcomputers
you should take seriously.

The Challenger Il Series is the micro-
computer family with the hardware features,
high level software and application
programs that serious users in business
and industry demand from a computer
system, no matter what its size.

Since its introduction in August, 1977,
the Challenger Il has become one of the
most successful microcomputer systems
in small business, educational and
industrial development applications. Tens
of thousands of Challenger IlI's have
been delivered and today hundreds of
demonstrator units are set up at systems
dealers around the country.

The Challenger Il systems offer
features which make their performance
comparable with today's most powerful
mini-based systems. Some of these
features are:

Three processors today, more
tomorrow.

The Challenger Ili Series is the only
computer system with the three most
popular processors— the 6502A, 68B00
and Z-80. This allows you to take
maximum advantage of the Ohio
Scientific software library and programs
offered by independent suppliers and
publishers. And all Challenger IlI's have
provisions for the next generation of 16
bit micros via their 16 bit data BUS, 20
address bits, and unused processor
select codes. This means you'll be able
to plug a CPU expander card with two or
more 16 bit micros right in to your
existing Challenger Ill computer.

Systems Software for three
processors.

Five DOS options including develop-
ment, end user, and virtual data file single
user systems, real time, time share, and
networkable multi-user systems.

The three most popular computer
languages including three types of BASIC
plus FORTRAN and COBOL with more

languages available from independent
suppliers. And, of course, complete
assembler, editor, debugger and run time
packages for each of the system's
microprocessors.

Applications Software for Small
Business Users.

Ready made factory supported small
business software including Accounts
Receivable, Payables, Cash Receipts,
Disbursements, General Ledger, Balance
Sheet, P & L Statements, Payroll, Per-
sonnel Files, Inventory and Order Entry
as stand alone packages or integrated
systems. A complete word processor
system with full editing and output
formatting including justification,
proportional spacing and hyphenation.

0S-DMS, the software star.

Ohio Scientific offers an Information
Management system which provides end
user intelligence far beyond what you
would expect from even the most
powerful mini-systems. Basically, it

The Challengerlli
Series
from Ohio Scientific.
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allows end users to store any collection
of information under a Data Base
Manager and then instantly obtain
information, lists, reports, statistical
analysis and even answers to
conventional "'‘English’’ questions
pertinent to information in the Data Base.
0OS-DMS allows many applications to be
computerized without any programming!

The “GT” option yields sub-
microsecond microcomputing.

Ohio Scientific offers the 6502C
microprocessor with 150 nanosecond
main memory as the GT option on all
Challenger IIl Series products. The
system performs an average of 1.5
million instructions per second executing
typical end user applications software
(and that's a mix of 8, 16 and 24 bit
instructions!).

Mini-system Expansion Ability.
Challenger Il systems offer the
greatest expansion capability in the
microcomputer industry, including a full
line of over 40 expansion accessories.

Networking and Distributed
Processing

0S-65U level 3 now provides
networking capabilities as well as time
sharing ability allowing Challenger Il
based systems to be expanded to meet
the most demanding business
applications.

Prices you have to take seriously.
The Challenger Il systems have
phenomenal performance-to-cost ratios.
The C3-S1 with 48K static RAM, dual 8"
floppies, RS-232 port, BASIC and DOS

‘has a suggested retail price of under

$4000. 80 megabyte disk based systems
start at under $13,000. Our OS-CP/M
software package with BASIC, FORTRAN
and COBOL is only $600, and other
options are comparably priced.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

Circle 225 on inquiry card.

C3-B wins Award of Merit at
WESCON '78 as the outstanding
microcomputer application for
Small Business.
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