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Reflex is the
acclaimed,
high-performance
database manager

that’s so advanced
it’s easy to use!

Reflex: the high-
performance, state-
of-the-art database
manager

Whether you manage mailing
lists, customer files, or you are in
charge of your company’s budgets,
Reflex is the database manager that
you've been waiting for. Reflex lets
you organize, analyze and report in-
formation faster and easier than
ever before.

Reflex extends database man-
agement with business graphics.
Because a picture is often worth a
1000 words, Reflex lets you extract
the critical information buried in
mountains of data. With Reflex,
when you look, you see.

* The Database
ReﬂeX H Manager

Reflex: the critics’ choice
£€

... if you use a PC, you should
know about Reflex. Reflex and
Reflex Workshop may be the best
bargain in software today.

Jerry Pournelle. BYTE 11/86

Everyone agrees that Reflex is the
best-looking database they've
ever seen.

Adam B. Green, InfoWorid

The next generation of software
has officially arrived.
Peter Norton, PC Week ’?

Reflex: don’t uSe your
PC without it!

Join hundreds of thousands
of enthusiastic Reflex users and
experience the power and ease-
of-use of Borland’s award-
winning Reflex.

Reflex: The Workshop
adds 22 templates

to your business
repertoire

You get 22 different ways to
run your business—instantly. The
formats are all there. All you do is
enter your own numbers. A superb
business tool.

System requirements

Reflex: The Database Manager: IBM PC, AT, XT, or true
compatibles. PC-DOS (MS-DOS) 2.0 and later. IBM
CGA, Hercules Monochrome Card, or equivalent. 384K

Reflex: The Workshop: Requires Reflex: The

Database Manager. 384K.

For Finance/Accounting:
® Business Expense Tracking

® Petty Cash Tracking

® Line of Credit Tracking and Analysis
® Accounts Receivable Tracking and
Aging Analysis

Purchase Order Entry and Analysis
Purchase Order Tracking System
Leasing Inventory/Management
Asset Inventory Tracking

Cash Management Trial Balance
Commercial Real Estate Tracking
and Analysis

For Administration:

® Mail Lists

® Appointment Scheduling

e Applicant Tracking and Inquiry System
® Facilities Planning

® Project Scheduling

For Sales & Marketing:

® Sales Lead Tracking and Analysis
® Store Check Inventory Analysis

® Sales Analysis

® Trend Analysis

For Production & Operations:

® Manufacturing Quality Assurance Tracking
® Assembly Repair Turnaround Tracking
® Product Cost Analysis and Control

&€ Reflex does the job. Workshop
shows you applications. The 400-page
book that comes with Workshop has
sections on creating accounting
systems, inventory control, business
expense reports, real estate manage-
ment; production, operation and quality
control; and just a whole bunch of

other stuff.
Jerry Pournelle, BYTE 11/86 33

only §149.9%

For the dealer nearest you or to order by phone call

(800)255-8008

BI-10934 in CA (800} 742-1133 in Canada (800} 237-1136




35K Eureka:

nyone and

everyone who
routinely works with
equations needs
Eureka: The Solver

It solves the most com-
plex equations in seconds.
Whether you're a scientist,
engineer, financial analyst,
student, teacher, or some
other professional, you
need Eureka: The Solver!

Any problem that can be
expressed as a linear or non-linear
equation can be solved with Eureka.
Algebra, Trigonometry and Calculus
problems are a snap.

Eureka: The Solver also handles
maximization and minimization
problems, does plot functions,
generates reports, and saves you
an incredible amount of time.

X+exp(X) = 10
solved instantly instead
of eventually!

Imagine you have to “solve
for X,” where X + exp(X) = 10, and
you don‘t have Eureka: The Solver.
What you do have is a problem,
because it's going to take a lot of
time guessing at “"X.” Maybe your
guesses get closer and closer to the
right answer, but it's also getting
closer and closer to midnight and
you're doing it the hard way.

With Eureka: The Solver, there’s
no guessing, no dancing in the dark—
you get the right answer, right
now. (PS: X = 2.0705799, and
Eureka solved that one in .4
of a second!)

System requirements

1BM PC, AT, XT, Portable, 3270 or true compatibles.
PC-DOS (MS-DOS) 2.0 and later. 384K.

*Introductory price—good through July 1, 1987

The Solver

How to use Eureka:
The Solver

It's easy.

1. Enter your equation into
the full-screen editor
2. Select the "Solve” command
3. Look at the answer
4. You're done

You can then tell Eureka to

® Evaluate your solution

® Plot a graph

® Generate a report, then send the
output to your printer, disk file
or screen

® Or all of the above

Eureka: The Solver includes
® A full-screen editor

® Pull-down menus

® Context-sensitive Help

On-screen calculator

Automatic 8087 math
co-processor chip support

m Powerful financial functions

Built-in and user-defined math
and financial functions

m Ability to generate reports
complete with plots and lists

® Polynomial finder
B /nequality solutions

For the dealer nearest you or to order by phone call

(800)255-8008

in CA (800) 742-1133 in Canada (800) 237-1136

B1-10383

i

Some of Eureka’s
key features

You can key in:

® A formula or formulas

B A series of equations—and solve
for all variables

m Constraints (like X has to be
<or=2)

® A function to plot

® Unit conversions

® Maximization and minimization
problems

B nterest Rate/Present Value
calculations

® Variables we call “What
happens?,” like “What happens
if | change this variable to 21
and that variable to 27?7

All this power for only
$99.95!

Equation-solving used to be a

mainframe problem, but we've
solved that problem.

Eureka: The Solver is all you

need—and it’s yours for only
$99.95!

That kind of savings you can

calculate with your fingers!

e
< formanc
igh-per’ jon
e

solver!




Turbo Prolog

£ & If you're at all interested in
artificial intelligence, databases, expert
systems, or new ways of thinking about
programming, by all means plunk down
your $100 and buy a copy of Turbo

Prolog. g yce webster, BYTE 9/86 99

Only !
$99.95!

Turbo Prolog, the natural language
of Artificial Intelligence, is the most
popular Al package in the world with more
than 100,000 users. It's the 5th-generation
computer programming language that
brings supercomputer power to your IBM
PC and compatibles. You can join the Al
revolution with Turbo Prolog for only
$99.95. Step-by-step tutorials, demo
programs and source code included.

New! Turbo Prolog

Toolbox

Our new Turbo Prolog Toolbox™

enhances Turbo Prolog—with more
than 80 tools and over 8,000 lines of
source code that can easily be
incorporated into your programs. It

)
o
o
o
o

includes about 40 example programs

that show you how to
use and incorporate your
new tools.

New Turbo Prolog
Toolbox features include:

Business graphic generation
Complete communications package
File transfers from Reflex, dBASE I,

1-2-3, Symphony

A unique parser generator
Sophisticated user-interface design
tools

It's the complete developer’s
toolbox and a mafor addition to
Turbo Prolog. You get a wide variety
of menus—pull-down, pop-up, line,
tree and box—so you can choose the
one that suits your application best.
You'll quickly and easily learn how to
produce graphics; set up communica-
tions with remote devices; read
information from Reflex,® dBASE Ili,°
Lotus 1-2-3° and Symphony?® files;
generate parsers and design user
interfaces. All of this for only $99.95.

Only
$99.95!

System requirements

Turbo Prolog: I8M PC, XT, AT or true compatibles. PC-DOS (MS-
DOS) 2.0 or later. 384K. Turbo Prolog Toolbox requires Turbo
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K.

Turbo Pascal

The power and high performance of
Turbo Pascal is already in the hands of
more than half-a-million people. The tech-
nically superior Turbo Pascal is the de facto
worldwide standard and the clear leader.

The Turbo Pascal family includes:

B Turbo Pascal® 3.0

8 Turbo Tutor® 2.0

B Turbo Database Toolbox®

B Turbo Editor Toolbox®

8 Turbo Graphix Toolbox®

B Turbo Game Works®

B Turbo Pascal Numerical Methods
Toolbox™

Turbo Pascal, the worldwide standard in
high-speed compilers, and family.

& € The language deal of the century.
Jeff Duntemann, PC Magazine 9

B81-1093

Only
$99.95!

What our new Numerical Methods

ew! Turbo Pascal

Numerical Methods
Toolbox

1ot HEA
IR
%I%IUS 7001B0K

Toolbox will do for you now:

AR RA BRA B®

Find solutions

to equations

Interpolations

Calculus: numerical derivatives
and integrals

Differential equations

Matrix operations: inversions,
determinants and eigenvalues
Least squares approximations
Fourier transforms

As well as a free demo FFT pro-
gram, you also get Least Squares
Fit in 5 different forms:

1. Power

2. Exponential

3. Logarithm

4. 5-term Fourier

5. 5-term Polynomial

They're all ready to compile
and run.

All this for only $99.95 !

System requirements
18M PC, XT, AT or true compatibles. PC-
DOS (MS-DOS) 2.0 or later. Turbo Pascal
2.0 or later. Graphics module requires
graphics monitor with 18BM CGA, I18M
EGA, or Hercules compatible adapter
card, and requires Turbo Graphix
Toolbox. 8087 or 80287 numeric co-
processor not required, but recom-
mended for optimal performance. 256K

Turbo Pascal 3.0.

Includes 8087 & 8CD features for 16-bit
MS-DOS and CP/M-86 systems. CP/M-80
version minimum memory: 48K: 8087
and 8CD features not available. 128K.




SideKick: &= > =

ne million users can’t be wrong.

SideKick, the first name in desktop
organizers, offers a notepad, a calcu-
lator, a calendar, and a host of other
tools in a window on your screen. In
the middle of programs like 1-2-3,
WordStar? or Crosstalk®, you have
instant access to a complete set of
desk tools. Minimum memory: 128K ***

£ € If you use a PC, get SideKick. T
L

Only
$99.95! *

Jerry Pournelle, BYTE 10/84

® ¢ The Productivity
. Booster

SuperKey eliminates
repetition

uperKey cuts down keystrokes

because SuperKey’s simple macros
turn “Dear Customer: Thank you for
your inquiry. We are pleased to let
you know that shipment will be made
within 24 hours. Sincerely,” into the
one keystroke of your choice. Like
magic! SuperKey’s macros are elec-
tronic shortcuts to success.

SuperKey keeps your
- secrets
€& . . it's the most elegant program I've 3 i ]
Seariii ATy oG WIthout encryption, your files are
Stephen Manes, PC Magazine 9 3 open secrets. Anyone can read

them. SuperKey encrypts your files and
keeps confidential files confidential.
Only your secret password reveals
ru’bo what you've wri itten. Minimum memory: 128K ***

o o e [Ihe Spell-Checker
L' tﬂlﬂg o and Thesaurus

T urbo Lightning adds instant spell-
checking and a thesaurus to all
your spreadsheets, electronic mail,
documents, memos, or whatever
programs you use.

Everything you type looks
professional because Turbo Lightning
checks your spelling as you type, while
you run other programs. Turbo
Lightning beeps every time there’s
a misspelled word, which you can
correct instantly.

Need synonyms? Turbo Lightning’s
on-line thesaurus instantly offers you
the right ones. It's that easy.

Minimum memory: 256K. Two disk drives required.
Hard disk recommended.***

& & | like ‘em all, but Lightning’s the one
that's going to change how a lot of us
use computers . mply the finest
spelling checker and electronic thesaurus
program extant.”

Jim Seymour, MicroBusiness § § .F:(_"' /’ix g %SX; OATI F; Cjr, and true compatibles only.
- 0 or later.

“Suggested list price as of February 15, 1987

**If within 60 days of purchase you find that these products do not perform in accordance with our claims, call our customer seivice depallmenr
and we will arrange a refund. All prices are suggested list prices and are subject to change without notice.

All Borland products are trademarks or registered trad of Borland ional, Inc. or Borland/Analytica, Inc. IBM, AT, PCjr and XT are
registered trademarks of International Busiess Machines Corp. dBASE il is a registered trademark of Ashton-Tate. Lotus 1-2-3 and Symphony
are registered trademarks of Lotus Development Corp. Hercules is a trademark of Hercules Computer Technology. Crosstalk is a registered
trademark of Microstul, inc. WordStar is a registered trademark of MicroPro International Corp. MS-DOS is a registered trademark of Microsoft
Corp. Macintosh is a trademark of Mcintosh Laboratory, Inc. and is licensed to Apple Computer. Copyright 1986 Borland International. B!-1093A

Inquiry 41 for End-Users. Inquiry 42 for DEALERS ONLY.

Borland Software

Programming Languages:

Business Productivity:

I

Artificial Intelligence: .

Scientific & Engineering:

Available for the Mac:

60-DAY MONEY-
BACK GUARANTEE**

For the dealer nearest
you, or to order by phone

call (800) 255-8008

CA (800) 742-1133,

Canada (800) 237-1136

BORLAND

TN ETRESR INSATTN 0 SN AL

4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, CA 95066
(408) 438-8400 TELEX: 172373
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Introducing HIWIRE"

Wintek's sSmARTWORK® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HiWIRE, an electronic-
schematic program that is

-easy to learn and use.

With a click of the mouse
button, you can exiract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library’s symbols or
create your own by combining
labels, lines, and arcs.

HiWIRE Advantages

[ Easy-to-learn mouse/menu-
driven operation

[J Complete documentation
and tutorial ;

(] Extensive TIL, CMOS, micro-
processor, and discrete-
component libraries

[0 Rubberbanding

Europe: RIVA Terminals Lid., England, Phone: 04862-71004, Telex: 859502/Australia: Enfertainment Audio Ply. Ltd., Phone: (08) 363-0454/Brazik: C

] Moving, copying, mirroring,

and rotating of symbols

1 Text-string searching

[ Multiple display windows

[0 High-quality schematics
from printers and plotters

O Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

[0 Schematic/layout cross
checking

] 800 number for free tech-
nical support

System Requirements

O IBM Personal Computer,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2 0
or later

O IBM Color/Grophlcs

Adapter or EGA with RGB
color monitor

] Microsoft Mouse

[J IBM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer, »and /or:

3

- 1801 South Street

: ~D Houston Instrument DMP-40,

44, 42, 51, 52 or Hewlett-
- Packard 7470, 7475, 7550,
7580 7585, 7586 ploﬂer :

ngh Performance at Low Cost
At $895, HIWIRE delivers

~quality schematics qu:ckly
‘and easily. Youdon'tneed
‘to guess whether or not HiWIRE
is right for you. Our money-

back guarantee lets you try
it for 30 days at absolutely

__norisk. Call (800) 742-6809 e
~ toll free today and ,put H|WIRE v
to work 1omorrow -

Wmtek Corporaﬂon :
Lafayette, IN 47904-2993

' Telephone: (800) 742-6809

or in Indiana (317) 742-8428

Telex 70 079 WINTEK ORP UD

WE&\. e ﬁla{

' "HIWIRE" s a rademark, and "smARTWORK’,
= "WIntek" and the Winteklogo are registered

trqdamorks of Wintek Corporaﬂon

E I UdcL, Phone: (041) 224-5616




EDITORIAL

The Hidden Peril of

Electronic Publishing

Although BYTE appreciates and uses the
possibilities of electronic publishing as
much as anyone, we also see danger lurk-
ing. Editors, journalists, and thoughtful
publishers have labored through the cen-
turies to establish basic editorial principles
that are taken for granted by most print
publications. Editors select and write ar-
ticles to meet the interests and needs of
their readers. There can be no sale of
editorial coverage, nor guarantee of edi-
torial coverage in exchange for advertise-
ments. Print publications that violate these
rules deceive readers and are held in con-
tempt by writers, editors, and readers who
recognize what is going on.

Many databases operate under different
and often undeclared rules. Companies
routinely pay “listing fees” to have notices
appear in databases. For example, com-
panies pay a fee to have an item appear
in a real estate listing. This kind of listings
service can serve both buyer and seller
well as long as everyone understands two

things. First, items appear in the database
if—and only if—a payment is made; and
second, the operator of the listings service
may or may not—only up-front disclosure
lets you know—check or screen the ac-
curacy of the information submitted to the
database. If users of the database fully un-
derstand that, for example, buyers pay
$100 to have an item appear in the database
and that the database service does no
checking on the accuracy of the informa-
tion or screening of its appropriateness,
then everyone knows the rules and no one
is deceived or misled. Unfortunately,
many databases fail to disclose any of this
information to users.

Another danger can occur if database
rules—or the lack of them—are applied to
publications. Suppose, for example, that
a computer magazine started charging
companies for coverage in the magazine.
If a company refused to pay, its products
would not be mentioned. The greater the
payment, the greater the coverage.
Magazine readers would assume that
items had been selected based on the

We are planning a number of special
BIX conference events for February,
with topics in software, hardware, and
communications highlighted.

Two events are planned in the area of
data storage for small systems. The first
will look at the new generation of very-
high-capacity storage devices for per-
sonal computers. Magnetic hard disks
with capacities of 200-plus megabytes
will be the focus of this event. The sec-
ond will be a discussion of the advances
in recording medium and head position-
ing technology that are making high-
capacity hard disks and very-high-
density floppy disks feasible for small
systems.

One of the areas of computer commu-
nications that has begun to receive a
great amount of attention in recent years
is microcomputer-to-mainframe links. A
special conference is planned to look at
the technical issues involved in terminal
emulation (beyond VT52), the commu-
nications links involved, and micro-
computer LAN-to-mainframe gateways.

While most programmers have

BIX Happenings in February

adopted new languages, thousands of
lines of scientific and engineering code
are still being writtenin FORTRAN. A
BIX conference will look at the current
state of this venerable language and its
role in “hard sciences” computing.

Contained within thenew tax laws are
sections with major implications for
consultants, independent engineers, and
freelance programmers. A special con-
ference looking at these sections and
how professionals can minimize the
negative impact of the new rules will be
continuing throughout this month.

Among the other conference events
the BIX staff is planning are specials
covering progress in the field of artificial
intelligence and an examination of the
current status of the U.S. space program.

BIX also provides public domain soft-
ware, technical documents, and program
listings from BYTE articles for down-
loading from the listings section.

For information on specific starting
dates of these and other special con-
ferences and conference events, join the
system.news conference on BIX.
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editorial space available and the editors’
judgment of which items would most in-
terest their readers. The publication would
become nothing more than a cheerleader
for its advertisers and would lose its value
to readers. To the extent that readers still
bought and relied on the magazine as a
buying guide, they would be victims of a
deception.

Why raise these questions here? Be-
cause recent discussions of a proposed
business venture with executives—we
won’t name the company—who have back-
grounds in database operations made it
clear that the threat to the integrity of pub-
lishing is real. “You should charge peo-
ple to have items appear in your new prod-
uct section,” one executive said. Another
suggested that we could attract advertis-
ers to an issue by guaranteeing coverage
of all the advertisers in that issue.

Respectable publishers rejected such
tactics many years ago. Publishing execu-
tives who considered such tactics now
would never be foolish enough to discuss
them openly. But these executives with
database backgrounds lacked all sensitivi-
ty to these issues. They saw the role of
the publication as being simply to deliver
information for companies that pay fees.
There was no understanding that the pub-
lication has obligations to its readers.

To guard against the threatening
degradation of publishing standards, users
of databases and readers of magazines
must demand to know the criteria for in-
clusion of material in a publication or a
database. Does a vendor have to buy an
ad, pay a fee, or offer some other con-
sideration? Are those who refuse to pay
excluded? Is a database comprehensive,
covering every vendor, or only every ven-
dor who pays? If the publication or
database is comprehensive, do vendors
who buy ads or pay other fees get pre-
ferred coverage or other special treatment?

BYTE pledges to disclose fully the con-
ditions for inclusion of material in our
electronic and print products: In all our
current products, on-line and in print,
editors decide all questions of coverage
based solely on our understanding of the
interests of our readers and subject to lim-
itations of editorial space available. We
may not always make the right choices in
our coverage, but you know our standards.

—Phil Lemmons
Editor in Chief
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Maxell Corporation of America, 60 Oxford Drive,
Mo?‘nachie. NJ 07074

The gift of intelligence. Free. - maxell

You don't have to be an expert to get involved with ) o
AT (Artificial Intelligence). The Maxell AI toolbox , 2
contains a search and correlation program, Logic-Linel '/ / /
from Expansion Pgms Int’], Inc., and an expert
system shell, ESIE from Lightwave.

A $200 value, free in specially-marked 10-packs.

At your Maxell dealer while supplies last.

maxell.
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The Next Evolutionary Step
in Comm nications Software

In the world of coinmunications,
the result of natural selection
isn’t always “terminal”.

You can access your mini computer
using standard terminals. But the
smarter alternative is an IBM* com-
patible PC and SmarTerm terminal
emulation software—an advanced
species of communications software.

Persoft began where most terminal
emulation software companies strive
to end—with exact, feature-for-
feature emulation. Then Persoft
‘took-SmarTerm software to the next
stage of evolution: superiority.

SmarTerm 240, the latest in the
SmarTerm series, not only provides
the ReGIS* and Tektronix* graphics
capabilities of a DEC* VT240* termi-
nal,-but adds capabilities that are
only possible through the power
of a PC.

Features like error-free data transfer
(using Kermit or XMODEM protocols)
and programmable softkeys. And now
with the new add-on network kit, you
can communicate through several

| popular networks.

SmarTerm 240 is just one example of
the most advanced line-up of DEC,
Data General* and Tektronix terminal
emulation software in the industry.

Make the “natural selection.” Ask your
local dealer about SmarTerm terminal
emulation software. Or contact:

Persoft, Inc.

465 Science Drive
Madison, WI U.S.A. 53711
(608) 273-6000

Telex 759491

LL13] 185
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SmarTerm Terminal Emulation Software
... The Natural Selection

*Persoft and SmarTerm are registered trademarks of Persoft, Inc. IBM is a registered trademark of International Business Machines, Inc. DEC, VT and ReGIS are
Tektronix is a registered trademark of Tektronix, Inc. © Persoft, 1987. All rights reserved.
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Staff-written highlights of developments in technology and the microcomputer industry.

Organic Computing: Practical Biochip-based
Systems Expected in Five Years

Primitive hybrid computers made from
silicon and biochips are under develop-
ment, and practical systems should be
available within the next five years, ac-
cording to speakers at the BioTech
conference in San Francisco. The first
prototype hybrids will use analog and
digital logic to differentiate colors and
feed that information into a computing
device so that the system actually
simulates the human eye.

At the heart of such a system, ac-
cording to Richard Taylor, manager of
Arthur D. Little’s Applied Biotech-
nology Laboratory (Boston), are light-
activated molecules that control the
electron flow through the silicon chip.
“The integration between the silicon
and the organic biochips has already
taken place,” Taylor explained, “and
the best features of the silicon and
organic materials are being utilized.”
Taylor went on to say that the neces-
sary biological molecules have been

identified and have been put on silicon
using methodologies such as molecular
lithography and special thin-film
technology for laying down reproduci-
ble protein patterns. Asked by Micro-
bytes Daily which companies are de-
veloping silicon/biochip computers,
Taylor wouldn’t specify, stating that the
information is proprietary and that a
race is on between manufacturers to
get the first practical system to the
marketplace.

Among the basic biochip devices
that have been developed are amplifi-
cation and threshold switches,
molecular diodes that use electron-
transporting dyes, photomolecular
memory arrays, and biomolecular in-
terlocked electrode circuits. Once these
devices get beyond the prototype stage,
practical applications will include
memory-intensive systems such as 3-D
graphics displays, image processing
and storage, robotics, and Al

PC AT in Court: Micro Helps Produce Instant

Transcripts

A Phoenix federal court is using an
IBM PC AT to break a long-standing
bottleneck in court procedure—the
time it takes to get transcripts. Judge
Roger G. Strand’s courtroom now uses
the computer to aid the court reporter
in producing transcripts of pro-
ceedings. The computer can also be
tied to Mead Data Central’s LEXIS
database of legal decisions so lawyers
can do legal research from their desks.

The computer is hooked to a modi-
fied stenographic machine operated by
a court reporter. The machine’s output
is normally a long tape with words
represented by syllable marks. The
tapes are unreadable by nonstenog-
raphers and must be transcribed with
a typewriter or word processor. It can
take days or weeks to produce a trial
transcript, and such transcripts are
vital for appeals and other pro-
ceedings.

In Strand’s courtroom, the PC AT
translates the transcript as it is created.

The text is displayed on screens on the
judge’s bench and on the attorneys’
tables as fast as it is typed in. This
lets attorneys rephrase questions and
review testimony without having to ask
the reporter to read back the tran-
script.

“Primarily what it does is increase
the speed and accuracy in a number of
ways without increasing cost,” Strand
said. He added that the system could
theoretically cut the time it takes to
hear an appeal from weeks to hours.
“Literally, a proceeding that took place
on a Monday morning could be in the
9th Circuit [Court of Appeals; the
court that hears appeals from Arizona]
by 1l o’clock the same morning to be
reviewed that day.”

The system was developed by Xcribe
Corp. (Torrey Pines, CA) and was pro-
vided to the court free by Xcribe and
Mead Data Central for the test. It was
installed by the National Shorthand
Reporters Association.

NANOBYTES

John Sculley, Apple Computer’s
chief executive, forecasts trouble
for cloners of IBM PCs. During
his talk at the Technologic Part-
ners’ forum on the 1987 outlook
for personal computing, Sculley
said, “There will be some pro-
tected mode in IBM’s future,”
referring to a move by IBM to a
less-open architecture for its
microcomputers. “The companies
that are trying to be like IBM will
have to be 100 percent compatible.
A lot of compatibles companies
will be squeezed out,” Sculley
claimed. . .. Speaking at the same
forum, Ed Esber, Ashton-Tate’s
chairman, talked about Big Blue
too. “IBM is going proprietary,
first in silicon, then in com-
munications, then in graphics.
There’s a big question about the
operating system.” Esber said,
“There will be two standards in
personal computing, or perhaps
three. The IBM standard, the
Macintosh standard, and perhaps
the Microsoft standard if IBM
goes proprietary.”. . . Several
sources at the conference claimed
that the protected-mode DOS in
the works at Microsoft for the
80286 processor is currently huge,
with estimates ranging from 562K
bytes to 1 megabyte. But another
source disagreed, saying that ver-
sions distributed so far have in-
cluded large amounts of debugging
code and have performed well
nonetheless. According to this
source, the OS is totally new. . ..
Another forum speaker, Clyde V.
Prestowitz, a fellow of the
Woodrow Wilson Center for
Scholars and former counselor on
Japan affairs to the U.S. Secretary
of Commerce, said Japanese com-
panies are rolling in cash and will
try to buy U.S. firms that have
strong distribution channels in this
country. ‘“Takeovers will solve the
distribution problem in the U.S.
for the Japanese,” Prestowitz
continued
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predicted. . .. Quickview Systems
(Los Altos, CA) has upgraded its
Zoomracks file manager for the
Atari ST so that it can work as a
picture database. Zoomracks II
can link files from DEGAS, a
color paint program, with
Zoomracks data. Expect an IBM
PC version of Zoomracks this
year, Quickview said. ... Another
company has decided to go with
DDL, the document description
language from Imagen Corp.
(Santa Clara, CA). Imagen says
Ventura Publisher, designed by
Ventura Software and distributed
by Xerox, will be available with a
DDL driver in the first quarter of
next year. Hewlett-Packard and
Cordata have also adopted

DDL. ... The newly formed Na-
tional Association of Desktop
Publishers (Boston) offers a
bimonthly journal, buyer’s guide,
and discount admission to trade
shows. Annual membership is $75,
according to spokesperson
Michael Mahoney, who said the
group’s purpose is to provide ‘“‘a
central source for solid informa-
tion on desktop publishing.”. . .
Signetics (Sunnyvale, CA) claims
its CRT display controller chip
set, the Bit-Mapped Alphanumeric
Processor, supports bit-mapped
multiple fonts at the highest text-
insertion rate of any similar
device. One chip controls access
to display memory, another
manages windows—as many as
eight—in hardware. Samples are
expected in the second

quarter. . .. Not everyone in New
Hampshire is a lumberjack or an
editor at a computer magazine.
Last year, the state led the nation
in most electronics workers per
1000 people. According to the
American Electronics As-
sociation, 40 of every 1000
Granite State citizens were
employed by the electronics in-
dustry. Neighbor Massachusetts
was second (37 per 1000), and
neighbor Vermont tied with
California for third (23 per 1000).
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Optical Disk System Uses Erasable Metal Alloys

for Storage Media

An experimental read/write optical
disk storage system under development
at Hitachi’s Thin-Film Research Center
in Japan uses a thin-film, shape-
memory metal alloy as the basis of the
storage media. As with most optical
disks, lasers are used to write informa-
tion to the storage media, resulting in
microscopic surface deformation on the
disk. However, researchers have dis-
covered that the shape-memory metal
returns to its original shape when a
higher-intensity laser beam passes over
written-to areas. When the metal
returns to its original shape, the data
is, in effect, erased.

Hitachi America officials would not
comment on the research project. But
engineers familiar with both laser and
shape-metal technology indicated that

the success of such a project is feasi-
ble because of advances in vapor
coating techniques for shape-memory
metal alloys and the availability of
small but powerful high-resolution
lasers. Vapor coating enables engineers
to deposit very thin layers of metal
alloy onto substrate material in con-
trast to the more conventional method
of rolling metal onto a base material.
After being formed into a particular
shape, shape-memory metals are able
to return to their original form when
heated above a certain temperature.
The force generated by the isotropic
shift of the atoms is so great that a
square inch of alloy can move a
50,000-pound object. Memory metal
alloys commonly consist of nickel-
titanium or copper-zinc-aluminum.

Scientists Try Using Al to Make Money

Scientists at the Oak Ridge National
Laboratory in Tennessee are exploring
the use of artificial intelligence tech-
niques to help in the production of
U.S. currency. One application is in
the formulation of inks, where an
expert system has been used in a
somewhat limited sense to help in the
mixing of ink components.

A more important goal is to develop
a machine-vision system for inspecting
printed notes. The current process is
very labor-intensive, with each note re-
quiring about 2 seconds to be exam-
ined by a trained worker.

Developing a system to detect flaws
in printed matter as complex as a cur-
rency note is a formidable task. Ac-
cording to Carroll Johnson, a research
scientist at Oak Ridge, the problem is

compounded by the fact that machines
might recognize flaws differently than
humans do. For example, a human
might immediately spot a flaw in
George Washington’s nose but miss a
flaw in one of the many scrolls on a
one-dollar note. A computer, however,
might do the opposite.

The Oak Ridge group is surveying
human inspectors to determine what
mistakes they would most likely catch,
the goal being to develop a model of
human percgption. Later, a machine-
vision system will be tailored to
emulate that model. The Oak Ridge
group hopes to have a working cur-
rency-inspection system ready for the
Bureau of Engraving by 1990. A
similar system might also be used in
the production of postage stamps.

Phoneme-based Speech
Thousands of Words

Speech Systems (Tarzana, CA) has
developed a speech-recognition device,
called the Phonetic Engine, that differs
from other similar systems in that it is
based on phonemes—basic units of
sound that are to spoken words what
alphabetic characters are to written
words—rather than on words or
phrases. Current word-based systems
are usually limited to 64 words,
although one word-based system, from
Kurzweil, can recognize 1000 words.
The Phonetic Engine, however,
reportedly recognizes 40 phonemes

System Recognizes

that can be combined into more than
20,000 words. In addition, these words
can be spoken in a natural way,
without the speaker having to pause
between each word.

The Phonetic Engine turns speech
sounds into phonetic codes that are
transmitted through an RS-232C line
to a host computer. In the computer, a
program called the Phonetic Decoder
then changes the codes into text ac-
cording to a dictionary of phonetic
codes and a set of predefined syntax

continued
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DMM-200
3.5 DIGIT FULL FUNCTION DMM

High accuracy. 20 amp current capability and
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bench or field work. Tilt stand for
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held meter. T P 8 probe
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hands-free operation. 2000 hour battery life
with d

battery included.

+ Basic DC accuracy: plus or minus 0.25%
* DC voltage: 200mv — 1000v, 5 ranges
* AC voltage: 200mv — 750v, 5 ranges
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DMM-100
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35 DIGIT POCKET SIZE DMM

Shirt-pocket portability with no compromise
in features or accuracy. Large, easy to read
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structures. The company calls its
system Empirical Artificial In-
telligence. The system creates a
speech-discrimination model based on
a series of interconnected expert
systems.

Although the system has some
speaker-independent capabilities, it
works best after it has been trained to
recognize a particular user’s speech;
the user reads to the machine a sample
of “phoneme-rich” sentences, which

takes approximately 20 minutes. In a
demonstration, a company represen-
tative read a preselected paragraph of
text. The system took about two
minutes to decode approximately one
minute of speech.

The Phonetic Engine consists of two
printed circuit boards housed in a
small box that is connected to a host
computer with a serial cable. Voice is
input to the Engine through a tele-
phone-style handset.

The Phonetic Decoder software is
written in C and currently runs on a
Sun desktop computer. The Phonetic
Engine comes in two configurations. A
development system, called the DS100,
is available immediately for $52,000;
the PE200, an end-user system, should
be available next spring for $5000. The
company wants to install the Engine on
two IBM PC expansion boards and
port the Decoder software to the PC as
well.

At Supercomputer Center, Mac-to-Cray Connection Aids Researchers
Prodigy Boosts Macintosh

The San Diego Supercomputer Center
(SDSC) is testing a micro-to-main-
frame link that involves a Cray super-
computer and “‘supercharged” Apple
Macintosh workstations. More than
one thousand researchers around the
country currently tie into the center’s
Cray X-MP/48 to solve extraordinarily
complex problems, such as designing
the hypersonic jet that might someday
zip from New York City to Tokyo in
less than three hours.

SDSC is experimenting with two
Macintosh-based Prodigy 4 systems
from Levco (San Diego, CA) and plans
to buy more. The $7000 Prodigy 4 has
a 16-MHz 68020, 68881 numeric co-
processor, 4 megabytes of RAM, and
an SCSI interface. Curt Johnson,
Levco’s president, claimed that pro-
grams on the Mac Plus run 4 to 10
times faster with the Prodigy 4 in-
stalled, while programs optimized for
the 68881 (using Apple-standard
floating-point SANE routines) can run

as much as 100 times faster.

One of the primary functions of
SDSC’s Cray is to generate graphics
from engineering and scientific data.
“The Macintosh would be ideal for
viewing and accessing that graphic
data,” said Serge Polevitzky, manager
of peripheral systems at SDSC, “but
it’s limited by its 8-MHz 68000 CPU
to a 320K-bytes-per-second data-trans-
fer rate,” compared to 10 megabits per
second available from VAX computers
via Ethernet.

“The idea behind using the Prodigy
is that it gives us an idea of what the
next generation of Macintosh will be
like so we can plan for it,” Polevitzky
told Microbytes Daily.

SDSC researchers are already using
83 Macintosh Plus computers as
“user-friendly shells” to the Cray and
VAXes, Polevitzky said. He foresees
the Cray generating animated se-
quences of 30 frames per second that
can then be interactively edited at one

of the Levco stations or on a future
Mac. “Right now, the Cray could
crank all night on a given set of
graphics output and upload to the
Mac” and play back the different
screens one at a time to provide a
sense of motion, Polevitzky explained.
“But you couldn’t move the mouse and
get a different view to see, for exam-
ple, different parts of molecules moved
around or rotated.” Polevitzky said he
hopes to have a shared editor that can
run on both the Cray and the Mac to
speed effective data transfer up to ten
times by communicating only changes
to the image. This would enable
researchers to manipulate a model of a
molecule and play “what if” games
with an equation in a window.

“We see the Prodigy 4 as a window
to the future,” Polevitzky said. “We
want to ‘Crayize’ researchers and com-
puter scientists and get them thinking
big. It’s essential if the U.S. is going
to maintain its lead in science.”

Doctors Using Prolog Program to Diagnose Heart Attacks

Researchers at the Medical College of
Ohio (Toledo, OH) are developing an
expert system written in Borland Inter-
national’s Turbo Prolog to help
emergency room doctors determine if
patients have indeed suffered heart at-
tacks. The expert program, part of a
system called Expert Scene Segmenta-
tion, evaluates data collected by ultra-
sound scanners.

To determine if an attack has oc-
curred, image data of the patient’s
heart is gathered using a Hewlett-
Packard ultrasound scanner. That data
is then sent to a computer that uses

morphology algorithms (written in C)
for analysis. This analysis defines the
location of the heart’s wall based on its
“shape” in the image and defines a
series of “‘edge” points that may or
may not represent the wall. Due to the
nature of ultrasonic imaging, some
points may not actually represent the
heart wall.

The data is then sent to an IBM PC
AT running a 500-line 47-clause Turbo
Prolog program that evaluates each
edge point and decides if everything
about the point agrees with the pro-
gram’s knowledge of both ultrasound

and heart-wall geometry.

The program then selects 360 points
that define the heart wall and discards
those that do not. An output image,
which consists of those points that
have been retained, is generated and
sent to a computer that analyzes mo-
tion and plots how each segment of the
wall moves throughout the cardiac
cycle. It then compares the resultant
motion to known motion patterns,
using pattern-recognition techniques,
and produces a report the doctor uses
to evaluate the functional state of the
heart.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep
track of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcom-
puting and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on
BIX to Microbytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.
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INTRODUCING THE AxSTARII

r----------------

We're having a party! It's a going
away party. And, it’s for IBM. But,
shhhhh! Don't tell them. We want it
to be a surprise!

Why a party? Well, it’s because
we've been told that more than a few
of IBM’s customers have been “going
away” ever since we introduced our
AxStar™ PC/AT compatible micro-
computer. Now that we’ve announced
our new AxStar I, we figure a lot
more of their customers will be going
away. That's because the AxStar II
is the only “network ready” PC/AT
compatible that can operate at 6, 8,
10 and 12 MHz. And because it’s
available in a super selection of
models starting at only $995!

The AxStar II is not just another
clone, it’s better...much better! Not
only is it faster and more powerful

than IBM's model, it’s also incredibly less
expensive. Better yet, the AxStar Il
is built and backed by Wells American -
a company that's been making micro-
computers longer than IBM. (We bet
that surprises even you!) Plus, the
AxStar Ilis serviced nationwide by RCA
Corporation - one of the world’s largest
and most respected consumer electron-
ics firms. And if that’s not enough,
every unit includes free schematics
and a money back guarantee!

If you'd like to be a part of our
IBM going away party, clip and
return the coupon or call us at the
number below. But don't tell IBM! If
they find out how many of their cus-
tomers are going away, they might
just go away themselves! Of course,
that would be okay with us. We
never really invited them anyway!

L L

QWeIIs American

A PC/AT FOR ONLY $995?

[
[
- WHAT A REASON TO CELEBRATE! :
[

Special Introductory Offer: Order now
and receive a $3395 option - absolutely
FREE! Limit one per customer. Hurry!

This offer and quantities are limited.

Address:
City:

State.____ Zip

803/796-7800- TW X 510-601-2645
Sunset Boulevard « West Columbia, SC 29169

I e ——

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169+803/796-7800.TWX 510-601-2645

iBM. Personal Computer AT and AT are trademarks of International Business Machines

Inquiry 315
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“Rampage” With 2 Megabytes Of
Memory Is The Perfect Addition
To Our Installed Base Of PC/XTs.

For years we've equipped
all of our PCs with AST products,
like SixPakPlus? But, Debbie
...here in accounting...needed
more than 640K for her Lotus*
1-2-3" expanded memory
spreadsheet. She suggested an

“AST'S Premium Ser

AST Rampage board with two megabytes
of expanded memory.

S We bought her the Rampage and the
'y results were incredible. Now, Debbie is
(s —= able to fully use her expanded

st &% memory applications.

Debbie has been promoted.

And now all of our older PCs
and XTs have Rampage boards!”

“With SixPakPremium/EGA We Have a Versatile,
Multifunction/Memory/Graphics Solution In A
Single Slot.

Meet Tony, our Financial Officer. He uses
expanded memory for large spreadsheets, a parallel
port for his printer, a serial port fora mouse and
EGA capabilities for eye dazzling color graphics.

His XT isequipped with SixPakPremium/EGA.
It delivers all the features of SixPakPremium with
complete graphics capabilities—on a single board.
And it's compatible with popular monochrome,
color and enhanced color displays.

Tony has talked about his
graphics capabilities so much
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“For New PC/XTs, SixPakPremium™
Gives Us The Right Combination
Of Multifunction Features and
Expanded Memory In A Single Slot.

Today isJim's first day His new
PCXT isequipped with AST’s
SixPakPremium. It gives him all
the features of a SixPakPlusand
Rampage—combined intoa
singleslot.

EventhoughJim only needs

one megabyte of memory now, as he develops his

skillsand projects, he'll beable toadd a second

megabyte of memory tothe
SixPakPremium board.There’s
also a serial port, parallel
port and battery-backed
clock/calendar.

Jim represents a new
generation in the company.
So does SixPakPremium.
They're the future”

ies Boards Give Us

Tailoring

that now other deparaments are requesting
SixPakPremium/EGA...Engineering, Sales, even
Advertising,

We trust Tony to know finances.
Andhe’sfound us a bargain in
SixPakPremium/EGA”

“How We Increased Our
Productivity With
The ASTPremiumn Series!
To take fulladvantage
of expanded memory,
AST includes an operat-
ing environment soft-
ware package with
every Premium Series
board.With itJim,
Debbie and Tony
can load applications
into memory once in the
morning Then they'reableto
move instantly between the appli-
cations and even execute multiple
tasks atthe same time.
For example, they can sort a
dBASEIII*file, calculate a Lotus 1-2-3

AST isconcn e

Our PCs!”

spreadsheet and edit a WordStar® documentall atthe
sametime...onthe same PC”

To Learn More Call AST Today at (714)
863-1480. Or send the coupon to AST Research, Inc.,
2121Alton Avenue, Irvine California 92714-4922,
Attn: M.C.

AST markets products worldwide—in Europe call: 441 568 4350, in the Far East call: 852
0499 9113; in Canada call416 826 7514. AST, the AST logo, Rampage and SixPakPlus registered
trademarks and Premium Scries and SixPakPremisum trademarks of AST Rescarch, Inc. Lotus
and 1-2-3 registered trademarks of Lotus Development Corp. dBASE 11 registered trademark
of Ashton-Tate. WordStar registered trademark of MicroPro International. Copyright © 1986
AST Research, Inc. All rights reserved.

YES! Send me more information today on AST’s Premium Series.

Name

Title

Company

Address

City/State/Zip

‘Telephone ( )

Send to: AST Research, Inc., 2121 Alton Avenue,
Irvine, California 92714-4922, Attn: M. C.

01 BBO58 BOI PC 2/87
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LETTERS

Able, Not Willing

I have read with interest Paul Walton’s ar-
ticle “The State of Soviet Microelec-
tronics” (November 1986 BYTE). I feel
entitled to a few comments, as I am per-
sonally experienced in this subject.

I am a political refugee from communist
Poland, a naturalized U.S. citizen, an elec-
tronics engineer, and a manufacturer/ex-
porter of computerized medical equipment
to over 50 countries, including the
U.S.S.R. Additionally, to my credits I have
recently added 16 months’ experience
dealing with the U.S. Export Administra-
tion’s variety of agencies, including the
famous ‘“Exodus,” the U.S. Customs’
high-tech counterespionage arm.

I am also under criminal investigation
by the Federal Grand Jury for shipping to
the Soviet Union for medical exhibition
a Rat Respiration Monitor, which uses as
a controller a Taiwanese IBM PC clone,
(no hard disk, no color, 128K bytes of
memory). Apparently the feds object to
the shipping of a PC without an export
license. -

While I wholeheartedly agree that the
technology to manufacture computers
should be restricted, paranoia about ex-
port licenses for every PC is not justified.
Inevery issue of Polish Warsaw Daily are
multiple classified ads selling IBM PC/
XT/ATs with a variety of peripherals. IBM
maintains its offices in every communist
country and is quoting and selling all
models of the PC/XT/AT with short
delivery times plus about 100 development
programs, assemblers, compilers, etc.
Companies from Taiwan and Hong Kong
are offering to Soviet Bloc customers
everything that is available in the U.S.,
with no restrictions, at prices even lower
than those in the U.S. Our Western allies
take convenient and lenient interpretation
of COCOM (NATO Coordinating Com-
mittee) agreements and pay only formal
attention to the export controls on any
kind of personal computer made either in
the U.S. or locally (i.e., in Italy by Olivetti
or in Sweden by Ericsson, not to mention
Japan).

Bulgarians, staunch Soviet allies, are
assembling IBM PC XT clones with high-
resolution monitor, hard disk, etc., from
Taiwanese, Soviet, and Japanese com-
ponents and are ready to sell them to
anybody in the East or West. In fact, to
prove my point and to defend myself from

16 BYTE - FEBRUARY 1987

absurd U.S. Customs’ accusations of be-
ing a “Soviet high-tech spy,” I have im-
ported one. It runs all IBM PC software
as well or better than the original IBM PC
XT.

The Department of Commerce has
since purchased this Bulgarian “marvel”
from me. In the meantime, American ex-
porters are waiting three to six months for
export licenses for products that are
available at a moment’s notice to Soviets
from other countries. The only limitation
for Soviets in obtaining a sufficient
number of PCs is not the U.S. export con-
trols, but the Soviets’ lack of hard currency
and ideological restraints. They are hesi-
tant to allow PCs to fall into the hands of
millions of Soviet citizens.

In fact, as Mr. Walton briefly alluded,
current export controls may be very
beneficial to the Soviet Union in the long
run. Soviets will start to rely more on their
own research and development rather than
copying Western products. It is obvious
to anyone who has anything to do with
new products development that the best
defense in competition is to keep our own
research and development efforts high and
our economy vital and uncomplicated. No
company or country can prosper for long
by picking someone else’s brains.

If we will apply cumbersome licensing
bureaucracy to every IBM PC clone sent,
not only to the Soviet Union, but to
Taiwan or South Korea, as current export
regulations require, then we will slow
down our own economy to the point where
it will be similar to that of the Soviet
Union. The Soviets will win the tech-
nological competition without moving any
faster. They will also live in a country with
civil liberties similar to American ones
where anyone can be labeled (by the
federal Exodus agents) a spy, threatened
with 5 or 10 years in prison, have his prop-
erty confiscated at whim, etc. This
scenario is not a dreadful nightmare of the
American future, it has already happened
to me here in the United States.

Ironically, Pentagon hard-liners on com-
puter exports have full support of their
counterparts in the Soviet Bloc. Here is
a translation of a recent statement made
by Polish General Wojtasik, head of the
department of propaganda and public rela-
tions of the communist Polish Peoples’
Army:

“The tendency in the mass proliferation

of (micro) computers is creating a varie-
ty of ideological endangerments (to the
communistic system).”

“...Some programmers, under the in-
spiration of Western centers of ideological
subversion are creating programs that help
to form (in Polish people) anti-com-
munistic political consciousness.”

General Wojtasik is apparently not fully
aware that he has full support in another
(similar) professional organization on the
other side of the Iron Curtain, located in
Washington, D.C. Apparently, great minds
always think alike.

Anyone who would like to know more
about my experience with the Exodus
superscope may call or write. Please be
aware that my phone may be tapped and
my mail may be monitored.

Jan Czekajewski
Columbus Instruments
950 North Hague Ave.
Columbus, OH 43204

(614) 488-6176

I'have no quarrel with Paul Walton’s facts,
but I am startled by a matter of interpreta-
tion. My perception of the Soviets is
based, not on direct experience, but on
contact with the expatriate community
while I studied the Russian language.

Mr. Walton seems to take the use of per-
sonal computers as an indicator of the
level of microelectronic technology. I sub-
mit that these may be linked in our
economic system, but not in the Soviets’.
They seek to gain the most effective
workstations possible for their loyal
workers doing authorized work, while ab-
solutely preventing the personal use of
computers.

At present, those Soviet citizens who
wish to circulate information not approved
by the government (which controls all the
printing presses) must type individual

continued
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YES, | want the benefits of PCBC membership.
Please rush me the book indicated for 10 day free
trial. If not 100% satisfied, I'll return it and owe
nothing. Otherwise, I'll pay just $3.95 (plus shipping,
handling and applicable sales tax, which are added
to all shipments) and agree to purchase 3 additional
books at members’ discounts during the year,
according to the terms of this offer. (Not valid without
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Increase Your Productivity —

Book #58038-1 Book #D5831-5 Book #69897-7 at Home or on the Job.
Pub. pr. $22.95 Pub. pr. $21.95 Pub. pr. $26.95

Personal Computer Book Club puts you on line with the
most up-to-date computer publications available from all
the leading publishers. Each selection meets exacting
PCBC standards and is chosen for its easy-to-read style,
easy-to-use format, and practical value. PCBC books give
you the hands-on experience you need to increase your
computer skills and knowledge.

PREPARING
YOUR .

S

Computer Professionals Guide You

Our advisory board of working computer professionals
ensures you see only the finest computer books designed
to stand the test of time.

Books Described by Level of Sophistication

From novice to advanced programmer, you'll know the
degree of difficulty each book represents — and the level
of computer literacy needed to use the book most
effectively.

Book #15511-9 Book #15509-3 Book #33226-2
Pub. pr. $29.95 Pub. pr. $29.95 Pub. pr. $39.95

Dramatic Savings
Book #16727-0 Book #R1240-2 Book #55981-5 You save up tg) $36.00 on the introductory book, and keep
Pub. pr. $21.95 Pub. pr. $32.00 Pub. pr. $19.95 saving 20-30% on every book thereafter.

- e  PCBC Guarantees Convenient, Reliable Service
._@ATA '
N

Next time you sit down behind your PC make every
minute count! PCBC books are designed to give you the
expertise you need to get more work (or play!) out of
your PC.

Your Computer Bookstore by Mail

Every 3-4 weeks, you'll receive the PCBC Bulletin describ-

ing the Main Selection and Alternates. If you want the

Main Selection, do nothing and it will come automatically:
: For an alternate selection (or none at all), mark your

"SYSTEMS é%%‘é%’&" = preference on the reply card and return it by the date

Somno\{/lgnﬁ s specified. You'll always have at least 10 days to decide.

: S%ies,and )
gm ueféer As a PCBC member, you are only obligated to purchase 3
o books (in addition to the $3.95 selection) during the next
year, and may cancel any time after that.

Choose your first book for just $3.95 —
save up to $36.00!

Book #73049-9 Book #88177-1 Book #16580-3
Pub. pr. $38.95 Pub. pr. $28.95 Pub. pr. $39.95
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We live in an age of efficiency. People want the best possible performance, the highest return on investment,
that extra ounce of speed. Modula-2 is the language that embodies that philosophy. Pecan’s Modula-2 is the
implementation that best expresses that philosophy. With Pecan’s professional Modula-2 you can write
fast, efficient, reliable and maintainable code.

STATE OF THE ART: This elegant language incorporates the best features of Pascal. In addition, it
includes standard extensions for real-time programming, the module concept, improved syntax and facili-
ties for multiprocessing and low-level machine access. Modula-2 is suitable for programmin? entire
computer systems, from high-level machine independent application programs to machine-specific soft-
ware such as device drivers.

COMPLETE:Pecanincludes the Power System, a complete, integrated development environment, along
with every Modula-2 compiler. You get a text editor, file handling utilities, library, print and file transfer
utilities, in every package. And a wide variety of additional integrated program development aids are
available. These include the languages UCSD Pascal, FORTRAN-77, BASIC and Assembler, S0 you can
construct your application using modules written in your choice of languages.

POWERFUL: The Power System utilizes a system of fast on-screen menus so you need not learn
cumbersome command structures. The sophisticated compiler/editor interface permits you to automati-
cally correct errors as they are detected or log errors for unattended compilation. The editor itself supports
editing of multiple files, dynamic function keys and virtual memory editing.

Astandardsetof utility modules form an integral part of Pecan’s Modula-2 implementation. These powerful
modules provide facilities for input and output, random access files, disk directory operations, console |/0,
storage management, program execution and process scheduling. A utility library contains medules for
mathematical functions, decimal arithmetic, strings and data conversion. And the language itself supports
opaque types, procedure variables, a transparent WORD type, an address function and interrupt-driven
multitasking.

PORTABLE: Portability is the hallmark of the Power System and Modula-2. The Power System is
available on more machines than anY other environment. This means that programmer teams working
on diverse machines will not have to learn multiple development environments. Moreover, applications
developed under the Power System are themselves portable to the same wide variety of machines.

PECAN'S MODULA-2 FEATURES:
o Fast compilation e Native code e Separate compilation of modules ® Comprehensive module library
o Integratability with UCSD Pascal, FORTRAN-77, BASIC and Assembler e Extended precision arithmetic
o Dynamic memory management ® Multitasking @ 8087 and BCD support (PC’s and compatibles) ® I/0 redirection

Modula-2 with the Power System environment Only $99.95

For PC-DOS, MS-DOS, Amiga, Atari ST, Macintosh, Apple Il (including new ﬁtm)le Il gs!), Rainbow, Tandy,
Stride, as well as most popular 8/16/32 bit systems. Also available for VAX, UNIX, PDP-110S’s and others.
Order additional languages! Your choice of UCSD Pascal, FORTRAN-77, BASIC or Assembler for only $79.95
with your purchase of Modula-2.

BUY TWO ADDITIONAL LANGUAGES AND GET ANOTHER LANGUAGE FREE!
To custom-tailor software, PECAN offers such programming tools as:

SYMBOLIC DEBUGGER ..................... $59.95  CONFIGURATION TOOLS ................... $39.95
PROGRAM ANALYSIS TOOLKIT.............. $59.95  DISK RECOVERY TOOL KIT ................. $39.95
APPLICATION SERVICES INTERFACE ......... $59.95  PRINTSPOOLER................ccevveene. $39.95

ORDER MOOULA-2 AND ALL SIX UTILITIES AND PAY ONLY $199.95 FOR A TOTAL SAVINGS OF $100.
Write for a complete list of our other development aids.

ATTENTION CORPORATIONS: Ask about our training seminars:

SCHOOLS: Special educational discounts.
E‘ y W W AL
P N SuEus
s w

NOTCOPY PROTECTED
The UCSD Pascal Company

Mail your check or money order to:
Pecan Software Systems, Inc.
1410 39th Street
Brooklyn, New York 11218
Credit Card Orders

ITT TELEX NUMBER: 494-8910 call Toll Free 1-800-63-PECAN
CompuServe 1D: 76703, 500 (NYS) 1-800-45-PECAN
Please add $4.50 for shipping within the US. Foreign orders add $15.00 and make payment by bank draft payable in US dollars
on a US bank. New York State residents add appropriate sales tax.

(718) 851-3100
Inquiry 211
UCSD Pascal is a trademark of the Regents of the University of California

LETTERS

copies one at a time. This is called
samizdat (self-publishing). Access to
photocopier machines is rigidly con-
trolled. Computers that don’t generate
Cyrillic characters and word processors
that run in English are additional as-
surance that if someone did get access to
a computer, it wouldn’t be much good for
printing or duplicating information for use
by the general population.

I can imagine very few things more
destructive of government control of in-
formation flow than having a million sta-
tions equivalent to our Commodore 64,
randomly distributed to private citizens,
with perhaps a thousand in activist hands.
Even a lowly Commodore 1541 disk drive
can duplicate a 160-kilocharacter disk in
four or five minutes. The liberating effect
of not having to individually enter every
character every time information is to be
shared should dramatically increase the
flow of information.

Information distributed in our society
is mainly on paper rather than magnetic
media for reasons of cost-effectiveness:
The message gets to more people per
dollar. The bottleneck of samizdat is not
money, but time. If the computers were
available at any cost, it would be more ef-
fective to invest the hours now being spent
in repetitive typing into earning cash to
get a computer, no matter how long it
took.

If I were circulating information the
government didn’t like in the Soviet Bloc,
I would have little interest in a modem—
too easily monitored. But there is a brisk
underground trade in audio cassettes of
Western music. Can you imagine the head-
aches (literal and figurative) for security
agents if text files were transported by
overwriting binary onto one channel in the
middle of a stereo cassette of heavy metal
music? One would hope it would be less
risky to carry such a cassette than a disk,
let alone a compromising manuscript.

Atany rate, I wouldn’t take the Soviets’
retarded state of personal computing as an
indicator of their capability in any field
they want to develop.

Harry R. Meyer
San Diego, CA

Good Enough for Me

I was interested in your preview of the
Apple IIGS (October 1986); not neces-
sarily the machine itself, but in your in-
cidental comments.

The fact that Apple has chosen a “con-
ventional” design for its GS says more
about the state of the marketplace than
about the state of Apple’s technology. Is
the machine “weighted down” by its
“venerable and outdated” architecture?
Really?

continued
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The one videodisc

player

that won't box you in.

The Sony LDP-2000. The one and only
videodisc player with the total flexibility you've
been looking for. All other videodisc players limit
your ability to expand. What you see 1s what you
get. But the Sony LDP-2000 is amazingly
expandable.

The LDP-2000 is the foundation of the Sony
Intelligent Video™ System. It enables you to
choose from five configurations to fit your applica-
tion. And when your needs change, simply add the
boards you need internally. The footprint always
stays the same.

The LDP-2000 will work with any computer. It
hastwo external interfaces: an RS-232C and an
optional IEEE-488 parallel interface for high-speed
digital data transmission. It can also control up to 14
players through one communication bus.

You can take the LDP-2000 anywhere with
confidence because of its Automatic Optical Block

© 1986 Sony Corporation of America. Sony and Intelhgent Video are trademarks of Sony.
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Lock—turn off the power and the optical block
locks, eliminating potential damage in shipment.

Then theres the Still Frame Audio capability;
for over 15 hours of compressed digital audio per
videodisc side. The LDP-2000 also decodes up to
221 megabytes of digital data from the videodisc,
making it a data disk and videodisc in one.

And the LDP-2000s access speed is really
impressive: under 1.5 seconds from frame 1 to frame
54,000.

Of course, the LDP-2000 is an integral part of
the Sony View System, the only totally integrated
Intelligent video system.

But if all you need now is a videodisc player,
remember Sonys is the only one that won't box
you in.

For more information or to arrange a demon-
stration, write to: Sony Information Center, Dept. A,

PO Box 6185, Union, N.J. 07083. S ONY
@®

VIDEO COMMUNICATIONS
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Glitch patrol
for your

IEEE-488.

he National Instruments Bus

Analyzer/Monitor lets you per-

form high-level bus monitoring
and analysis on any IBM-PC or com-
patible. It can store data in memory for
later analysis, or provide real-time con-
dition information for early warning of
system glitches.

You can also use our Analyzer to run
user-defined files of commands and
data in order to prototype and debug
GPIB systems. It comes as a single
plug-n circuit card, and allows the PC
to maintain its standard functioning.

For more information, call
1-800/531-4742.

NATIONAL

" INSTRUMENTS

12109 Technology Blvd.
Austin, TX 78727

512/250-9119
800/531-4742
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It appears to me that the problems in
the microcomputer industry have more to
do with the attitude that change is essen-
tial than with any other cause. This
especially applies to the “home” side of
the industry, where consumers must spend
their own hard-earned money.

Most magazines, your own included,
tend to criticize a manufacturer for not in-
stalling the latest, up-to-the-second chunk
of hard stuff inside its GFRgLBx micro
(love all those consonants!). Most manu-
facturers are more than happy to provide
ever-new incompatible GFRgLBxes in the
hope that hardware-hungry consumers
will replace last month’s $5000 item with
this month’s $6000 item, while having to
“upgrade” with new versions of software
they already have! But who has the dough
for this kind of game?

In that kind of market, software cannot
keep up. And software is what computers
are really all about. That is, what they do
must be more important than what they
are.

Do you care, for instance, how your
vacuum cleaner works, or just that it does
its job? And would you buy a new vacuum
cleaner solely because it has a new alloy
in its motor, even if your current one is
still working properly? And would you
buy a vacuum cleaner that can also strip
the old varnish from hardwood floors if
your plywood floors are covered with
carpet? Similarly, what user really cares
that his microprocessor only has a 16-bit-
wide data bus and the current latest is 73?7

Hey, don’t get me wrong; I like com-
puters for what they are. I get a big thrill
if I can make my disk drives read a chunk
of dataa quarter of a second faster. (Jeez,
now I've got the time I need to conquer
Europe!) I would love to be able to insert
a whole meg of RAM into my computers,
even though I could never use it all (if I
could do it for free). But in the end, I have
to use my “obsolete” machines, and since
they do their jobs satisfactorily, I don't in-
tend to buy more plastic.

Getting back to Apples: The attempt to
make the new machine compatible with
earlier IIs shows that the company is sen-
sitive to the needs of the user, as opposed
to the desires of the “buff.” If I were look-
ing for my first computer, I would want
to know that it could run readily available,
tested software. Furthermore, if I did not
intend to become a computer hobbyist, I
wouldn’t care how it accomplished what
it did.

You say that the GS will “ironically”
suffer from the traditional lack of software
upon its introduction. At least the con-
sumer will be able to tap the vast market
of existing Apple II software while waiting
for the fancy new stuff and still be able
to look forward to making the new features

sing when machine-specific software
finally arrives. That’s a lot more than can
be said for recent releases from other
companies.

On the other hand, I agree that the II
would suffice for most home and school
users at a lower cost, and for that reason
it will likely continue to be a mainstay.
This doesn’t show any weakness on
Apple’s part, but rather the strength of its
original design and its adequacy for the
majority of users at whom it is aimed. If
Apple were to reduce its II prices further,
it could knock a lot of the newer, “unob-
solete,” and flashier machines out of the
water. Bundle it with software, a color
monitor and disk drive, charge a reason-
able price, then watch.

To sum up, I have thisugly feeling that
the industry is headed for a bad fall if it
expects the consumer will forever be com-
pelled to spend salaries or profits on so-
called high-technology upgrades or expen-
sive, overengineered first machines. The
companies that last will (like Apple and
IBM) continue to provide machines that
are reliable and offer a large and varied
software base. Some decline is to be ex-
pected anyway, since computers don’t
wear out like cars and the market is only
so big.

Please be aware that I am not an
apologist for Apple; they can look after
themselves. I don’t even own any Apple
products. (I'm an Acorn user and edit an
Acorn newsletter.) What I am is a com-
puter user who wonders what all the yell-
ing about technology is accomplishing. I
use my camera to photograph, my car to
drive, and my computers to compute.
What else really matters?

John Lasruk
Toronto, Ontario, Canada

More on Pan-Reif
In connection with the Pan-Reif iterative
method of matrix inversion treated in your
“number crunching” issue (April 1986),
an important variant due to Alan Mackay
of the University of London (Practical
Computing, September 1981) might in-
terest the analysts among your readers.
To possess a conventional “inverse,” a
matrix must be square; but Mackay pro-
poses an mXn ‘“generalized inverse”
B(m,n) of the nXm rectangular matrix
A(n,m), defined by an iteration B, — B,
k = 1,2,... If I denotes the unit matrix,
the iteration is either

Bk“(mnn) = Bk(mrn)x[z)(I(nxn)
—A(n,m)XB,(m,n)]
or

Bini(m,n) = [2XxI(m,m)—B.(m,n)
XA(n,m)] XBk(mrn)!

continued



RCHID'S JET 386

|

Announcing an end to obsolescence.
Orchid Technology’s Jet 386™ accel-
erator card extends the life of your
computer investment into the 1990s—
it puts power in your AT that you
won't outgrow.

hree Times Faster
than an AT

It's up to three times faster than an

AT depending on the application, and
speed is just one benefit. Unequalled
compatibility and provisions for
upcoming 386 software mean your

Jet 386 will handle whatever the future
has in store: CAD, spreadsheets,
networking. ..

Inquiry 191 for End-Users.
Inquiry 192 for DEALERS ONLY.

POWER FOR THE FUTURE NOW

Jet 386 is the Ultimate Accelerator Upgrade for Your AT

E asy Upgrade

Easy to use, there’s nothing new
to learn and no new programs to buy.
At 25% of the cost of buying a new 386
PC, it’s easy on your pocketbook, too.

rom the People
Who Started It All

Orchid combined 80386 power with
the technology perfected for the XT in
the TinyTurbo and PCturbo 286e. Like
these critically acclaimed accelerators,
Jet 386 is built for lasting value.

Call Orchid to find out how you can
experience the future today. And ask
how Orchid can modernize your
whole office with turbos, graphics,
networking, and multifunction
products.

Jet 386, PCturbo 286 and TinyTurbo 286 are trademarks of Orchid Technology. All other products named are

trademarks of their manufacturers.

Norton SI

ORCHID

Building for the Future

45365 Northport Loop West
Fremont, CA 94538
415/490-8586 Tlx: 709289
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the first (right inverse) being computa-
tionally more efficient for the case m>n
and the second (left inverse) for n>m.
Iteration may be halted when the trace
(sum of diagonal elements) of the product
matrix AXB, or B.XA in the square
bracket ceases to increase. For an initial
value, Mackay uses B(m,n) = kXA(m,n),
where 1/k is the sum of absolute values
of all entries of the product matrix of
A(n,m) and its transpose A(m,n).
Though slower than Pan-Reif, the
Mackay iteration possesses even more
remarkable stability properties, inasmuch

as it converges regardless of whether the
system of linear equations to which it cor-
responds is over- or underdetermined, and
it shows excellent tolerance for redundan-
cy of those equations, singularity of 4, etc.
If n represents the number of equations,
input data, or linear constraints and m
represents the number of unknowns or ad-
justable constants, either of the above
iterations generally converges to a “best
approximate” inverse matrix, whether
n>m, n = m, or n<m. These properties
make it of interest for small as well as
large matrix inversions. (Pan-Reif itera-

FoxBASE wins the dBASE race!

643 times faster than dBASE III PLUS

New FoxBASE+ sweeps the field: runs 2.26 times
faster than Clipper, 6.69 times faster than dBCOMPILER,
and 10.86 times faster than dBMAN! And FoxBASE
compiles programs up to 60 times faster than other
compilers.

The others aren't even close!

New FoxBASE+ is totally compatible with dBASE [Il PLUS
as is original FoxBASE with dBASE II. No changes in
your present programs, databases, screens, or reports!

Though FoxBASE is a super-fast compiler, it offers the
familiar, user-friendly interactive features of dBASE and
the full power of “‘dot prompt™ mode plus many signif-
icant enhancements.

FoxBASE is available in single and
. multi-user versions for MS-DOS,
4 XENIX, UNIX, many net-

- works, and other envi-
. ronments.

frams. L
ulti-uset XENIX

available a 795, ~
BASE and FoxBASE

{rademarks of Fox S¢
ware, ~GOASE 13m0 %
i %,

%,
&
7 // W,

Bel Laboratories -
XENIX and MS are regis-
tered tradamarks of
Micrasoft Corporation.
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Best of all, FoxBASE is economical. Single-user FoxBASE
costs just $395, multi-user FoxBASE $595** —no matter
how many workstations you have.

So call (419) 874-0162 now, and ask for a copy of our
detailed benchmarks. After all . . .

Nothing Runs Like a Fox.

FOXBASE

Fox Software
27475 Holiday Lane, Perrysburg, OH 43551
(419) 874-0162 Telex: 6503040827

FoxBASE+
runs dBASE

programs 6.43
times faster than

dBASE 11l PLUS, =%
on average.
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tions are of practical interest only for large
matrices.) In the overdetermined case
(n>m), the approximation is best in the
least-squares sense; so, least-squares fit-
ting is accomplished automatically. In the
n<m case, even more remarkably, the
process assigns best-available values to all
unknowns, furnishing a full solution set
of m smallest (otherwise nonunique)
numbers consistent with the (inadequate)
input data. The importance of such a
capacity for stable control (e.g., of robots
operating in uncertain, off-design, or data-
impoverished environments) is apparent.
Mackay’s generalized inversion concept
should prove to be of broader interest in
mathematics.
Thomas E. Phipps Jr.
Urbana, IL

Teachers’BBS

I am a teacher who, over the past two
years, has gotten into using computers; not
because I wanted to but because I needed
computers in order to do my work as an
educational program evaluator. In doing
this, one of the areas that I have been in-
terested in is telecommunications. Thus,
I have spent a lot of time on local and
sometimes far-remote bulletin board sys-
tems and I have found out that most of
these systems carry the same kinds of pro-
grams and educational administration and
evaluation.

Since it is evident that there are no
bulletin-board systems for educators to ex-
change ideas on issues, nor to exchange
applications which they have developed
for program evaluation and administra-
tion, nor to learn about others’ “impres-
sions’” on instructional software, I am set-
ting one up for this purpose.

I would appreciate it if you would in-
form your readers about this service. I
would also appreciate any comments or
ideas you or they may have on making this
BBS useful to educators. If anyone has any
questions or would like to discuss this fur-
ther, please leave me a message on the
BBS at (616) 754-3077.

Marianne C. McFall
Greenville, MI

The Cowboy Did It

I have just read the Mathematical Recrea-
tions article entitled “Paradoxes of Prob-
ability” by Robert T. Kurosaka (Nov-
ember 1986). I draw your attention to the
last part of the article, “Poker Chal-
lenge.”

Mr. Kurosaka must be fairly young; I
would guess under 30. Were he older, he
might remember a TV show popular in the
late 1950s called “Maverick,” in which
this hustle was illustrated.

Bart Maverick was a member of the jury

continued



Ten Good Reasons to Buy
an Amazing Things™ Model
“A” Series™ Modem

. Amazing Things Modems Provide Accessto

a Wealth of Information through Data-
bases. ,
You can access over 2,500 informational databases with
an Amazing Things Modem. Research topics from astro-
logy to zoology, stock quotes, news, weather, sports,
legal references, medical information and more.

2. Amazing Things Modems Network.
Connect your personal computer to any other personal
computer in your office or in the world.
3. You can Telecommute with Amazing
Things Modems.
Work at home and send your data to the office via tele-
phone. Observers believe that 15-20 percent of the
office work force will be telecommuting by 1990.
4. Amazing Things Modems are Direct Links
to any Mainframe.
Access your company’s mainframe fromyour office, from
your home or on the road with an Amazing Things
Modem.
Amazing Things Modems Overcome
Incompatibility Problems.
Send documents from one personal computer to
another, even if the systems are incompatible.

o

g Am‘azin‘g"'l;hihgs Modems Bring You Elec-

tronic Banking and Shopping.
Many banks now offer banking and investment services
over the telephone. And you can shop for thousands of
products — from cameras to clothing — with electronic
catalogues.

7. You Can Send and Receive Electronic Mail
with Amazing Things Modems.
Send letters and memos instantly. Mass mail them auto-
matically, across the office or across the country.

8. Amazing Things Modems are Inexpensive
Alternatives to the Telex.
Send and receive volumes of information overseas at a
fraction of the cost of a Telex.

9. Amazing Things Modem:s are Fun.
Through various bulletin boards, you can join clubs,
exchange software, advertise, meet people, findjobsand
much more.

10. Amazing Things Modems are Inexpensive.
The Amazing Things Model “A” Series 1200B Modem is
priced at $149.95 — about one third the price of an
equivalent Hayes Modem. And the 2400B is priced at
only $289.
® 300-1200 Baud $149.95
© 300-2400 Baud $289.
® Half-Card
® Auto-Answer, Auto-Dial
® Hayes®-Compatible
® Full or Half-Duplex
® Two-Year Warranty
® For Leading Edge® Personal Computers, IBM

and Compatibles

For a dealer near you or to order direct, call 1-800-835-0139, (617) 551-0880 in MA.
MasterCard and Visa accepted.

Amazing Things Inc.
57 Providence Highway
Norwood, MA 02062

Amazing Thingsand Logo and Model A" Series are trademarks of Amazing Things, Inc. Hayes is a registered trademark of Hayes Microcomputer Products. Inc. IBM is a registered

~
MasterCard

trademark of International Business Machines Corp. Apple is a registered trademark of Apple Computer Inc. Leading Edge is a registered trademark of Leading Edge Products, Inc.
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in a typical “western” murder trial.
Maverick and all the jurors save one had
all agreed to acquit. Maverick bet the re-
maining juror that he (Maverick) could
make five “‘pat” hands out of the first 25
cards dealt from a deck. If successful, the
odd man would change his vote to acquit-
tal, if unsuccessful, Maverick would
change his vote to guilty.

As Kurosaka indicates, Maverick won
and that ended the story. When asked how
often that could be done, Maverick said
it worked almost every time. He called it
“Maverick Solitaire.”

While I was in the Navy in the mid-
sixties, I won a lot of money and drinks
with this same hustle. I can’t remember
the last time I was unsuccessful.

Scott Wagner
Park Ridge, IL

Anybody Here Seen Loglan?

This is a call to whomever may know the
whereabouts of any current research or ac-
tivity in Loglan.

Loglan is an artificial human language
developed by James Cooke Brown. It has
grammar that is based on the laws of for-
mal logic and a vocabulary derived algo-
rithmically from the corresponding words
in the eight largest natural languages. The

rules of spelling and pronunciation are
designed so that any given string of
spoken Loglan syllables can be parsed into
words in only one way; this makes the
language uniquely suited for machine
transcription. The overall goal was to
design a language with minimum am-
biguity that could still express the full
range of human thought.

It strikes me that with the proper soft-
ware, current personal computers could
serve as Loglan tutors; besides its poten-
tial as an international auxiliary tongue,
Loglan could become the lingua franca of
intelligent machines. It might also serve
as an intermediate stage in machine trans-
lation between the eight natural languages.

James Cooke Brown hoped to test cer-
tain theories of linguistic philosopher
Benjamin Lee Whorf. If people could
become fluent enough in Loglan to think
in it, the clarity and efficiency of their
thinking should improve. I have not heard
whether this level was reached; the most
recent material I have found is from 1975.
Loglan research was always a shoestring
affair, largely financed by Brown himself.
If the language could be made available
to computer hobbyists, much more might
be done.

If anyone knows the current status and

whereabouts of Loglan research, please
write to me:

John Hodges

PO. Box 912

Blacksburg, VA 24060

FIXES

Protected-Mode Program

Ross Nelson’s “A Protected-Mode Pro-
gram for the PC AT (BYTE's Inside the
IBM PCs, Fall 1986) included some
MASM source code. When the code was
written, only version 2.0 was available.
Now, a number of people have the latest
version (4.0) and the code will not assem-
ble properly. The solution is to remove the
statement INCLUDE protect.inc and
change the line .286C to .286PF. Thanks
to BIXer “‘scoles” for pointing this out.

Version of Turbo Pascal

Douglas F. Yriart, in his article “Using
DOS Functions from Turbo Pascal”
(December 1986), states on page 105 that
the program DirectoryDemo compiles
correctly with version 2 and 3 of Turbo
Pascal. After further testing, we have
found that it compiles correctly only with
version 3. W

THIRD GENERATION PROGRAMMERS FROM GTEK

GTEK MODEL 9000 (E)(E)PROM/MPU PROGRAMMER

MODEL 7228

sonality modules.

(E)YEPROM/MPU PROGRAMMER

The standard by which other programmers are judged.
With thousands in the field. the time proven 7228 has
become our most popular programmer. Intelligent al-
gorithms standard. Programs a 2764 in one minute. Sup-
ports devices thru 512K, mpu'’s, eeproms. cmos. NO per-
price $599.

If time is money. then let us save some for you. The new model
9000. using its quick pulse algorithms, can program a 2764 in
10 seconds. The 9000 offers higher performance than the
competition has even begun to think about. Baud rates to
57.600. Supports thru 1024K standard. 8 meg wordwide
parts with adapter, Cypress proms. mpu’s. NO personality
modules. As with our other programmers, RS-232, ASCII
data formats, and flexible handshaking make the model

9000 compatible with virtually any computer.

ory price $749

MODEL 7965 GANG (E)EPROM/MPU
PROGRAMMER

The 7965 can program eight 2764's in one
A minute using intelligent algorithms. Stan-
dard support thru 512K, eeproms, cmos,
mpu’s. A must for production environ-
ments. Available in stand alone configura-
tionfor..................... ... $ 979
or with RS-232 interface for . . .. .. $1099

Single Board Computer
Model 2010

e 64 to 256K bytes data or program ram.
® Use 2764 or 27512 eprom or eeprom
program memory.

Uses single ended 9V @ 500 ma supply.
Use 8031, 8032, 8751, 8752 mpu.
40 BIT programmable1/0 lines.
Expansion interface connector.
Baudratesto 57,600 baud.

Built in 5 volt regulator.

Built in rom monitor.

Small — 3.5 7 inches.

8052AH basicoption with EEprom

ONLY $299.00 WITH MANUAL

NEW “PX, XT,AT” PRODUCT
8 PORT RS232 BOARD — Completely DOS
compatible. Satisfaction guaranteed. Call and
ask about this new board.

$495.00

DEVELOPMENT HARDWARE & SOFTWARE
Drawer 1346, Bay St. Louis, MS 39520 U.S.A.
MS & Technical Support 1-601-467-8048; TELEX 315814 (GTEK UD)

I E K , INC. ORDER TOLL FREE 1-800-255-GTEK (4835)

GTEK, PALASM, CPM, MS-DOS, PC-DOS, ISIS, TRSDOS, & CPEmulator are registered trademarks.
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BOB STANTON HAD A GREAT IDEA.
AN HOUR I.ATER HE WAS TESTING IT.

Appointments. Everybody
takes them — dentists, auto—
body shops, dance instructors.

And lots of computer applica— g
tions need appointment
screens. {

Bob thought that a calen- |
dar made a terrific graphic 3 B BET
metaphor for taking appoint- |g —_——
ments. Simply use the arrow | 938 ~sane-
keys to pick an open date, then | 18:38 G. Fredricks
press the Enter key, and up i e i3

12:88 Lunch - Rotary 108 C, Stanley

pops an appointment window. 12:38 ~sane- 150 —sane-

Lucky for Bob, he’s a = ———
CLARION programmer, one of
a fast growing cadre of super-productive application developers.

With CLARION's Screener utility, he painted a white calendar on a black back-
ground. Then he drew a white-on-blue track around the page and between the days.
He typed in the days of the week — and woila! — a calendar!

CLARION knows that a PC monitor is refreshed from memory, so it treats a
screen layout like a group of variables. Just move data to a screen variable, and it
shows up on the monitor.

Bob set up dimensioned screen variables for the days of the month and a screen
pointer for selecting a date, and he was done. Then Screener generated the code .

Then Bob drew the appointments window, built an appointment file, filled in the
connecting code and tested it — ONE HOUR AFTER HE STARTED!

Testing was a breeze. Screener doesn't just write code, it compiles your source,
displays a screen, gets the changes, then replaces the old code in your program.

So here are Bob's appointment screens. You can see the source listing to the right.
We marked all the code Screener wrote for him.

b i e || Why are application developers everywhere
changing to CLARION?

Because CLARION gives you all the tools
you need: a coupled compiler and editor; screen,
@l report,and help generators; an import/export

| utility; a sort/backup/restore utility; a format-
ted file dump; a DOS shell — and much more.

Because with CLARION ’s comprehensive
data management routines, records can be
locked and files shared on Novell®, 3COM®,
IBM® PC Net & Token Ring, Multi Link®, and most other networks.

Because CLARION is not hardware locked or copy protected. Run-time systems
?ES( jg:'e)e and soon you will be able to translate CLARION into native machine code

S
And best yet, the price of CLARION v1.1 is just $395 plus shipping and handling.
You'll need an IBM PC or true compatible with 320KB of memory and a hard dlsk drive. CLARION vl.1

also comes with a 30-day money back guarantee. P | a
CLARION

So call now and order CLARION v1.1. or ask for our
from BARRINGTON SYSTEMS, INC.

A
Py
R |
¥
L
1
9
8
7

detailed 16-page color brochure and reprints of major reviews.

800/354-5444

150 EAST SAMPLE ROAD _POMPANO BEACH, FLORIDA 33064

SRR SRS VAT SR

Copyright 1986 Barrington Systems, Inc. CLARION is a registered trademark d Barrington Systems, Inc. IBM is a registered trademark of International Business Machines Corporation
Novell is a registered trademark of Novell, Inc. 3COM is a registered trademark of 3COM Corporation Multi Link is a registered trademark of Software Link, Inc. Dept. A9
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TECH PC PORTABLE
COMPUTERS are available
now in 1 different hase models:

TRECH-PC/NT®
PORTABLE. . .3 899

TECH TURBO PC/XT
PORTABLE. . . $ 999

TECH PC/\T*
PORTABLE .. . $1799

TECH TURBO PC/\T
PORTABLE. . . $1999

ALL TECH PC PORTABLES
available with tape backups,
hard disks up to 1 gigahyte,
networking systems, and
hundreds of other hardware
and software accessories.

The Personal Computer has become a
vital member of most successful teams, but
until recently has refused to travel. Tech
PC Portable Computers can perform equally
well in the office or on the road without
ever turning in an expense report. Now you
can travel first-class and let the best of

— Smm—— S, GEp o S .

.. cc. — g your staff ride as bagg_age.

Y e g S o oy For the not so mobile, Tech Personal
(714) 385-1711 Computers offers the PC/AT I1. It has the

1911 Betmor Lane, Anahelm, California 92805 4 J . .

Telex 272006 Answer Back - TECH  FAX: 714385 1523 same insatiable appetite for huge docu-

Inquiry 289 for End-Users.
Inquiry 290 for DEALERS ONLY.

NT XT and PC-DOS are registered trademarks of luternational Business Machines Corporation. MS-DOS and Nenix are registered trademarks of Microsoft



ments and massive portions of numbers as
conventional 286 systems, but in a size
that won't consume the lion’s share of your
desktop space.

At Tech PC we're out to capture your
microcomputer business. Whether you're
fully mobile or firmly rooted, no one
matches our diverse line of high perfor-
mance products, or comprehensive system
of support, warranty and maintenance
service options.

=
”‘m\m [l

TECH PC/AT I1— $1129
19 Inch Desktop Sized
Sturdy Case
8 MHz 80286 CPU
4 Mtlz 80287 Math
Co-Processor Socket
TECH PC/AT Il TCRBO—
$1229
19 Inch Desktop Sized
Sturdy Case
8 to 1) Mz 80286 CPU
10 MI 1z 80287 Math
Co-Processor Socket
Complete MS-DOSF PC-DOS#
Xenix® Compaltibility,
Runs Lotus 1-2-3% dBase I1I*
Framework® and all other
AT software.
ALLTECH PC/AT I1 MODELS
available with tape backups,
hard disks up to 1 gigabyte, net-
working systems, and hundreds
of other hardware and software
aceessories.

mlmmmmnumnunu
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Corporation, Lotus 1-2-3 15 a registered trademark of Lotus Development Corporation. dBase Il and Framework are registered trademarks of Ashton-Tate.
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_ of memory, keyboard and monitor infer-
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The Ulhmate Two-User CGrd
Advanced Digital now w = e o i compatibility Wlfh PC
offers you two ~ programs. ~
additional users for the Advanced Digital offers many
price of one! : ‘ other PC products including

the ADC-TAPEG6O, PC-EXBUS,

With our PC I, you can PC-Slave, and more!

quickly turn your personal
computer into a host
computer for a complete 3-
‘user system. The PC Il
lets two additional users share
one PC and all the expensive
hardware and peripherals that

- For more mformo‘rlon call
- 1-800-251-1801 (outside
Collformo) 4

you've already paid for. Plus you share - Advanced Digital Corporation
access %ng éommunlcohon between : 5432 Production Drive
users an S, MONOCHROME MONTORS ' NONOCHROME MONITORS ‘HUnﬁnngn Beoch, CA 92649

Each PC Il has two CPU's, two 512K bytes ~ (714) 891-4004, (800) 251-1801

- Telex 183210 ADVANCED HTBH
Advanced Digital UK. Ltd

face, making it possible for each user to
work on the same program or
two entirely different FRINTER myrex - 21 Newman Street
programs...as if they were two London W1-United Kingdom
independent PC's. (01) 323-1120

PC users often ask us how o network All you need to complefe your 3-user -

. system is the PC II, IBM's PC-NET :
gﬁ';%ﬂ%gg gggilgo,‘!/u:r&%r\w,scg:;rgony software, and two low-cost monochrome

Digital's answer — the PC I — monlfo_rs and keyboards. No new
allows you fo add additional operating system, no new commands

workstations at a more reasonable and no complications of a LAN.
cost...and with much faster , Each PC Il gives your PC the full
performance than any local : capabilities of two PC's and can support
nefwork or soffwore pockoge . DOS, provudlng eoch user 100% .

PCII BOARD. PC 11 BOARD

©

Inquiry 6 for End-Users.
Inquiry 7 for DEALERS ONLY.

IBM PC-DOS, PC- NETore trodemorks of lntevnohonol Business Mochlnes Corp. . : PCllisa trodemark of Advanced Digital Corp.
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Text and Graphics
on the Apple lIGS

G raphicWriter is a word
processor that enables

you to mix graphics and text
on the same page. Left, right,
center, full justification, and
multiple line spacing are all
standard. Basic fonts and
styles are also included, and a
paint palette gives you a
choice of 48 colors in which
to print. Along the bottom of
the screen are object-oriented
graphic tools that you can in-
corporate into your docu-
ments. The program also has
a feature called Canvas Mode,
which lets you draw freehand
and also import graphics from
other programs.
GraphicWriter is compatible
with Imagewriter II and
LaserWriter printers. The pro-
gram costs $149.95. Contact
DataPak Software Inc., 14011
Ventura Blvd., Suite 507,
Sherman Oaks, CA 91423,
(818) 905-6419.
Inquiry 550.

New Equity Adds
Slots, Speed

pson America’s newest

addition to its Equity
line, the Equity III+, is com-
patible with the IBM PC AT
and has an 80286 processor
that can run at three different
clock speeds: 6, 8, and 10
MHz (all with one wait state).
The clock speed is selectable
from a front panel switch.
The I1I+ has nine full-size
expansion slots, seven of
which are compatible with the
PC AT's 16-bit bus. System
architecture supports real
address and protected virtual
address modes.

A unique feature of the

system is that the standard
memory and ROM BIOS

Epson’s Equity [11+ has an 80286 that can run at three speeds.

chips are on a removable
board. Also, you can remove
the motherboard itself by
sliding it out through the
front of the machine.

The Equity III+ comes
with a 1.2-megabyte floppy
disk drive, 640K bytes of
memory (expandable to 15.5
megabytes), 64K bytes of
ROM (selectable EPROM
pairs; expandable to 128K
bytes), MS-DOS 3.2, and
GW-BASIC for $2695. An
enhanced version, which
features a 40-megabyte hard
disk, costs $3895.

Among the available extras
are a color graphics adapter,
multimode graphics adapter,
EGA-type board, and color
and monochrome monitors.

For more information, con-
tact Epson America, 2780 .
Lomita Blvd., Torrance, CA
90505, (213) 539-9140.
Inquiry 551.

Data Logger for
Industry and Science

esigned primarily for in-

dustry and laboratory ap-
plications, Loggernaut is a
hardware/software combo for

the IBM PC that provides
data logging, trend recording,
alarm monitoring, and data
collecting capabilities. Cyborg
says Loggernaut, with 14-bit
A/D resolution, 500-volt
isolation, and the ability to
connect directly to sensor in-
puts, is well suited to batch
and process monitoring, quali-
ty testing, and on/off machine
control. It is also designed for
situations where data from in-
struments and sensors is col-
lected and analyzed during
various lengths of time.
Hardware consists of an in-
terface card that plugs into a
slot in the PC’s backplane and
an outboard sensor I/0 board;
the 1/0 board has 16 channels
for analog input, 8 channels
for digital input, and 8 for
digital output. You can link as
many as four of these boards
on a single interface card for
64 analog input channels, 32
for digital input, and 32 for
digital output. The on-board
digital input channels can be
used to monitor switches,

relays, and triggers. The
digital outputs are designed to
be controlled by alarm condi-
tions set on the analog input
signals.

The menu-driven software
lets you define scans of up to
64 analog input signals as
well as digital input and out-
put. Scans can occur at inter-
vals you define or can be
event-driven. Data can be
logged to disk automatically.
Each channel is converted to
engineering units. The soft-
ware continues to scan and
log data even while you edit
signals, calculate, and handle
setup routines. When an
alarm condition arises, Log-
gernaut can change scanning
conditions, switch a process
on or off, print data, change
the display, or log data to
disk. The software also lets
you display as many as 16
channels simultaneously in
strip charts or bar graphs.

The basic Loggernaut
system described here costs
$2950. For more information,
contact Cyborg Corp., 55
Chapel St., Newton, MA’
02158, (617) 964-9020.
Inquiry 552.

Integrated Business
Program
for the Macintosh

M onogram Software has
announced Business

Sense, a $595 integrated
business program for the
Macintosh and Macintosh
Plus. The program includes
general ledger, accounts
payable, and accounts
receivable modules. The
modules work together, so
that when you enter infor-
mation into the accounts
receivable or payable
modules, the general ledger is
automatically updated. An
continued
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audit trail is created in the
update process.

You can use the program in
a multi- or single-user en-
vironment. File locking capa-
bilities ensure data integrity in
a multiuser system. Business
Sense requires a minimum of
512K RAM and an Image-
writer for printing reports.

For more information, con-
tact Monogram Software Inc.,
8295 South La Cienega Blvd.,
Inglewood, CA 90301, (213)
215-0355.
Inquiry 553.

Three That Teach

hildren between the ages

of 5 and 8 can learn the
concepts of addition and sub-
traction with the series of
graphic routines offered in Ist
Math, a $39.95 program from
Stone and Associates. Equa-
tions, Construction, and the
Freight Depot Game are the
routines included.

Designed to run on the
IBM PC and compatibles, the
program requires 128K RAM,
MS-DOS or PC-DOS 1.1 or
higher, and a color graphics
card. For more information,
contact Stone & Associates,
7910 Ivanhoe Ave., Suite 319,
La Jolla, CA 92037, (619)
459-9173.

Inquiry 554.

E poch is an elementary
orbital mechanics pack-

age intended for current and
future astrodynamicists from
high school age and up.

The program was designed
at Virginia Polytechnic In-
stitute by an aerospace
engineering graduate student.
The primary goal was to offer
access to space mechanics
problems from within the
microcomputer environment.
The result is a program that
can be used in the classroom,
as a pocket research guide for
calculations at the college
level, and as a first-guess
generator for industrial ap-
plications that use main-
frames.

Epoch is made up of 10
modules that you can access
from the main menu. To run

Dynaperspective lets you model solids in 3-D.

the program you must have an
IBM PC XT or compatible
with MS-DOS or PC-DOS
2.1 or higher, an EGA or
CGA, and a color or mono-
chrome monitor.

or monochrome monitor.

The program costs $49.95.
For more information, contact
Epoch International, P.O. Box
670, Blacksburg, VA 24060,
(703) 961-3535.

Inquiry 55S.

B otanical Gardens has a
seed room where
students choose seeds; a
library where they can read
about the plants; two green-
house gardens where the

seeds will grow; and graph
rooms where students will
record the environmental
variables of light, soil, heat,
and water. The program,
geared toward students in
grades 6 through 12, teaches
how to collect experimental
data and calculate averages.
Students also learn to inter-
pret data from graphs and
gain insight into the advan-
tages of systematic problem
solving through control of
variables.

The program sells for $59
and runs on Apple IIs with
64K RAM. For more infor-
mation, contact Sunburst
Communications Inc., 39
Washington Ave., Pleasant-
ville, NY 10570, (800)
431-1934; in New York, (800)
221-5912.

Inquiry 556.

Solid-Surface Modeling
in Three Dimensions

ynaperspective is a three-

dimensional solid-model-
ing graphics program that
combines line, shape, form,
color, and shade to create
renderings in two- and three-
dimensional formats. It is
based on solid-surface model-
ing using hidden-surface func-
tions rather than wireframe
modeling. You can view the
renderings you create from
any perspective within
seconds, according to
Dynaware. You can also pre-
sent renderings with full sur-
face color and light-source
shading.

The main menu features
draw, attribute, select, edit,
grid, region, and screen
selections. Extra 1s another
selection that includes resi-
dent screen options such as
calculator, ink control, and
viewing parameters.

Other features include a
library of frequently used
symbols, walkpath capabilities
for slide-show presentations,
and pull-down menus with
user-friendly icons.

Dynaperspective costs $1850
and runs on IBM PCs, ATs,
XTs, and compatibles with
640K RAM, a graphics card,
and a monitor. For more in-
formation, contact Dynaware
Division, Sun Grade Inc.,
1309 li4th SE, Bellefield
Bldg., Suite 316, Bellevue,
WA 98004, (206) 451-0200.
Inquiry 557.

Coprocessor Board
Has Four 5-MIPS
NEC Chips

D ata Flow Imaging’s
peripheral processor

board for the IBM PC con-
tains four 5-MIPS NEC
wPD7281 data-flow, or token-
passing, processors that work
in parallel with the PC’s
CPU. Suggested applications
for the DF-1 include array
processing, circuit simulation,
digital signal processing,
continued
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To Over 30,000 Installations,

MultiLink’

At over 30,000 sites, as many as one-quarter of a million

users tap into the power of MultiLink® Advanced everyday.

Since 1983, they’ve come to rely on our multi-tasking,
multi-user system for compatibility with their favorite
software, and the ability to share disks, files, printers,
and programs in a true PC-DOS environment.

From the largest of the Fortune 500 to the smallest in
small business, MultiLink® has provided a cost-effective
multi-user solution that’s available from no one else.

MultiLink® Means Cost-Effective Timesharing
on a PC. MultiLink® Advanced utilizes the principle of
timesharing by sharing a central PC'’s peripherals, files,
and processor time among nine:users. Up to eight in-
expensive terminals can be connected to a single non-
dedicated IBM PC, XT, AT or 100% compatible using
standard RS-232 ports. Each terminal effectively emu-
lates a PC having up to 512K RAM.

PC-Shadow™ Workstations, shown below, even have
an AT look-alike, as well as work-alike, keyboard, dis-
play, and serial port. In addition, password-protected
remote access via modem can be made with either dumb
terminals or PCs running our terminal emulation software.

ANS Multi-User.

MultiLink® Means PC-DOS Compatibility with a
Software-Driven System. Lotus 1-2-3, Symphony,
WordStar, dBASE llI, & Multimate are just a sampling
of the wide variety of PC-DOS software that’s fully
compatible.

Our software-driven systemiis also IBM NETBIOS
compatible, so programs that are written for IBM’s
Token Ring will run on our multi-user system, as well.

MultiLink® Means Multi-User to Leading
Computer Publications. Whether you read PC Magazine,
“MultiLink® Advanced delivers on...convenience, speed,
andflexibility," or InfoWorld, “Ifyou want a low-cost
multiuser system with up to eight terminals, MultiLink®
Advanced isworth a seriouslook;’ it becomes clearthat
MultiLink® Advanced is a formidable contenderinthe
multi-user marketplace.

See What MultiLink® Can Mean to You. Learn,
firsthand, how our multi-user system can benefit your
company. Call The Software Link TODAY for complete
information and the authorized dealer nearest you.
MultiLink® Advanced is $595 and comes with a
money-back guarantee.

MultiLink* is a registered trademark of M M uﬁ n &D m k

The Software Link, Inc. MultiLink* Advanced
& PC-Shadow™ are trademarks of The
Software Link, Inc. IBM PC, XT, AT, PC-DOS,
Token Ring, & NETBIOS are trademarks of
IBM Corp. WordStar, dBASE llI, Multimate,

Lotus 1:2-3 & Symphony are trademarks of »
MicroPro, Ashton-Tate, Multimate International, =
& Lotus Developmem Corp., respectively. @ THE SOFTWARE LINK, INC.

8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK
CALL: 404/998-0700
Dealer lnqumes Invited

CICANADA
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image processing and com-
pression, data encryption, and
graphics manipulation. The
company claims that any
algorithm that performs
repetitive processing on big
streams of data should run
well on this board.

Besides its pipelined archi-
tecture, the chip has a 17- by
17-bit hardware multiplier;
because of its inherent
parallelism, Data Flow says,
the processor is well suited to
matrix multiplications. The
DF-1 also has 128K bytes of
local image memory and an
NEC pPD9305 memory ac-
cess and bus-interface chip.

The board supports DMA
data transport between the
PC’s memory and the DF-I’s
image memory. It can be set
up to use interrupt-driven
communications with the
CPU of the PC. For $995, the
DF-1 package comes with a
manual, demo software, sam-
ple code, a menu-driven
monitor program, and C in-
terface software. Or you can
buy the board without the
NEC chips for $695.

Contact Data Flow Imaging
Inc., PO. Box 116, Westwood,
NJ 07675, (201) 666-7970.
Inquiry 558.

Video Digitizer
for the Apple IIGS

ST Research has
developed a video digi-

tizer for the Apple IIGS. The
AST-VisionPlus is a single
board that plugs into the IIGS
and lets you send video
images (color or black-and-
white) into your computer
from any NTSC device such
as a video camera or a VCR.
You can then display a live
image or store the image and
work with it later. With ap-
propriate software—such as
AST’s companion program,
VisionEffects—you can manip-
ulate digitized images by
painting in colors, changing
gray-scale levels, zooming in
and out, altering aspect ratios,
and using a ‘“‘pencil” tool.

Because pictures are stored
in standard IIGS format, you
can enhance and alter them
using graphics and paint pro-

Image generated on an Apple 1IGS using AST-VisionPlus.

grams that work with that
machine. Output can be sent
to an Imagewriter; when the
necessary drivers are ready,
output can be sent to a Laser-
Writer, a spokesperson said.
AST-VisionPlus has black-
and-white resolution of 320 by
200 and 640 by 200 pixels;
color resolution is 320 by
200. It can display 16 colors
at the same time and has a
memory buffer of 128K bytes.
The board comes with
AST-VisionEffects software
and sells for $295. Contact
AST Research Inc., Apple
Products Division, 2121 Alton
Ave., Irvine, CA 92714-4992,
(714) 553-0340.
Inquiry 559.

Publishing Systems
Mix Micro, Laser
Printer, Scanner

anon has packaged an

IBM PC AT-type micro-
computer, a laser printer, and
an image scanner as its
Desktop Publishing System.
The 8-MHz computer comes
with a 20-megabyte hard disk,
640K RAM, | megabyte of
EMS memory, and a printer
controller. The Canon Laser

Beam printer comes with a
high-speed video interface.
And the IX-12 image scanner
has a resolution of 300 dots
per inch. A color graphics
monitor is also part of the
configuration.

The system uses editing/
page-makeup software
developed by Beyond Words
(Fairfax, CA). The software
lets you create layouts with
multiple columns, horizontal
rows, and headers and footers.
You can also switch layout
and composition style of a
whole document automatically
or selectively. The word pro-
cessor features search/replace,
copy, and undo commands
and supports keyboard
macros. All text editing and
manipulating is done on the
composed page in WYSIWYG
format.

A windows feature lets you
see two views of the same
material; you can transfer text
between windows. The pro-
gram offers nine levels of
zooming; complete editing
capability is available at each
level. You can choose and use
typefaces from ITC, Com-
pugraphic, and Bitstream.

The Canon Desktop Pub-
lishing System costs around
$10,000 (that’s as definite as
Canon would be at press

time). Contact Canon U.S.A.
Inc., One Canon Plaza, Lake
Success, NY 11042-9979,
(516) 488-6700.

Inquiry 560.

C ordata has also put
together a desktop pub-
lishing system. Intellipress
consists of Aldus Corpora-
tion’s PageMaker page com-
position software (running
under Microsoft Windows), a
PC AT-compatible computer,
a laser printer, a 15-inch
display monitor, and a mouse.
A digital scanner is sold as an
option.

The 80286-based computer
features 640K bytes of RAM,
a 1.2-megabyte floppy disk,
and a 30-megabyte hard disk.
The laser printer outputs eight
pages per minute at 300 dots
per inch. It has 1.25
megabytes of RAM. The
WYSIWYG black-on-white
monitor has a resolution of
1280 by 800 lines. The op-
tional Cordata scanner offers
resolution of 300 by 300 dots
per inch, 16 shades of gray,
and a scan rate of five pages
per minute.

The Intellipress system sells
for $11,995. The scanner costs
$1495. For more information,
contact Cordata, 275 East
Hillcrest Dr., Thousand Oaks,
CA 91360, (805) 495-5800.
Inquiry 561.

In-Circuit Emulator
for Intel’s 80386

N ew Micro’s in-circuit
emulator for Intel’s
80386 is a self-contained unit
that runs with IBM PCs, XTs,
ATs, or compatibles or with a
MicroVAX using VMS or
Ultrix. The MICE-32/80386
implements architecture that
features 32-bit-wide registers
and a 104-bit-wide trace
buffer.

Other features include 256K
bytes of software-mappable
memory, a conditional trace
buffer (allowing you to

continued
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YOU ARE ABOUT T0 BE SEDUCED
BY POWER AND MONEY.

Admit it. You're intrigued !
with the idea of C programming.
You may be working in BASIC,
Pascal or Assembler now But
you're drawn to the power, por-
tability and flexibility of C. And if
money is what motivates you,
imagine having it all for just $75

create applications.”
—William G. Wong, BYTE, August 1986.

“Let’s Cis a thoroughly professional C
environment loaded with tools and pro-
gramming utilities...another fine Mark
Williams product.”

—~Christopher Skelly, COMPUTER
LANGUAGE, February 1986

with Mark Williams Let's C° “The perf d
© Compiler for the IBMIPC € per Qrindmnce dil
EVERYTHING YOU COULD and Compalibles documentation of the $75
ASKFORIN A C COMPILER. . . - Let's C compiler rival those of

Let’s Cis no mere training
tool. It's a complete, high quality C
compiler. With the speed and code
density to run your programs fast
and lean. It won't get you side-
tracked on some quirky aberration of C; Let’s C supports
the complete Kemnighan & Ritchie C language—to the
letter. And it comes from the family of Mark Williams
C compilers, the name chosen by DEC, Intel, Wang and
thousands of professional programmers.

POWERFUL UTILITIES ARE A REAL BONUS

Let’s C doesn't stop with being a high performance
C compiler. It includes utilities you'd expect to pay extra
for-like a linker and assembler plus the MicroEMACS full
screen editor with source code included. Having the
source code not only allows you to customize the editor, it
offers a close up, fully commented view of C programming
atits best.

REVIEWERS ARE SOLD ON LET'S C, TOO.

“Let’s C is an inexpensive, high-quality program-
ming package...with all the tools you will need to

Features

e For the IBM-PC and e Supported by dozens of third
Compatibles party libraries

e Fast compact code plus o Upgradeable to C Program-

register variables

e Full Kernighan & Ritchie C
and extensions

o Full UNIX compatibility and
complete libraries

o Small memory model

o Many powerful utilities includ-
ing linker, assembler, archiver,
cc one-step compiling, egrep,

ming System for large scale
applications development
 Not copy protected
Let's C Benchmark Done on an
IBM-PC/XT, no 8087.
Program: Floating Point
from BYTE, August, 1983.

Exec Time in Sec%nds
pr, tail, wc LetsC 134
 MicroEMACS full screen MS4.0 147
editor with source
MARK WILLIAMS LET'S C

875
60 DAY MONEY BACK GUARANTEE

C compilers for the PC currently
't being sold for $500...

flmj park Williams Company & ’l hlghly recommended...”

X —Marty Franz, PC TECH
\ JOURNAL, August 1986

ADD THE csd DEBUGGER AND CUT
DEVELOPMENT TIME IN HALF.

Invest another $75 and you've got
Mark Williams revolutionary source level
debugger. csd lets you bypass clunky
assembler and actually debug in C.
That’s a big help when you're learning
C and indispensable when you're
programming. c¢sd combines the s
interactive advantages of an inter-
preter with the speed of a compiler,
slicing development time in half. This is how Byte Maga-
zine summed it up: “csd is close to the ideal debugging
environment.” William G. Wong, BYTE, August 1986

AREYOU STILL RESISTING?

If there’s any doubt that now’s the time to get your
hands on the power of C, consider Mark Williams 60-day
money back guarantee. You can't lose. But with Let's C
and csd, imagine what you could gain.

Ask for Let’s C and csd at your software dealer’s, in
the software department of your favorite bookstore,
through the Express Program at over 5500 Tandy stores
or order now by calling 1-800-MWC-1700.*

“In Illinois call 312-472-6659

Mark
w Williams
Company
1430 West Wrightwood, Chicago, lllinois 60614

© 1986, Mark Williams Company
Let's C is a registered trademark of the Mark Williams Company
UNIX is a trademark of Bell Labs.

Inquiry 158
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specify only those machine
cycles to be stored in the
trace buffer), a 2048- by
104-bit trace buffer, with
room enough for eight exter-
nal hardware signals, real-
time emulation at up to 16
MHz, and six breakpoints.
The device also has two serial
interfaces, or one serial and
one parallel interface.

The emulator supports real
and protected addressing
modes; pipeline and non-
pipeline address modes;
multiprocessor synchroniza-
tion; dynamic bus sizing, bus
breakpoints, execution break-
points, and external trigger
breakpoints; and, according to
New Micro, all stepping
modes, including cycle and
instruction stepping. The 386
emulator costs $14,000.

To go along with its
emulator, the company sells a
language-oriented symbolic
debugger that supports win-
dowing, user-created macros,
and waveform analysis. It also
supports all Intel 8/16 OMF
files. Features include an
arithmetic and logical expres-
sion evaluator for use with
macros, auto-execution, and
provisions for user-defined
softkeys. MSD-3 works with
any host running DOS, VMS,
MicroVMS, Ultrix, or UNIX.
The PC software sells for
$840; a version for a
MicroVAX is $1650.

Contact New Micro Inc.,
16901 South Western Ave.,
Gardena, CA 90247, (213)
538-5369.

Inquiry 562.

Add a Fax

U sed with Microtek’s
image scanners (MS-
300A or MSF-300), Micro-
tek’s MFAX card turns an
IBM PC into an intelligent
facsimile system. Compatible
with CCITT Group 3 fax
units, MFAX can transmit and
receive documents to and
from other fax devices at
9600 bps. The scanners can
process text, line art, or
photos for transmitting
through MFAX to other fax
machines. Or ASCII docu-
ments generated by the host

Datavue’s Spark comes with a supertwisted birefringent screen.

and stored on the screen can
be sent using the card.

The bundled software
allows for storage of as many
as 9999 phone numbers,
which can be dialed auto-
matically or manually. You
can use delayed transmission
for sending multipage docu-
ments to several locations.
Other features include polling;
recording times, dates, and
number or pages; and support
for a speaker phone.

The MFAX card costs
$995. Contact Microtek Lab
Inc., 16901 South Western
Ave., Gardena, CA 90247,
(800) 654-4160; in California,
(213) 321-2121.

Inquiry 563.

eanwhile, Electronic In-

formation Technology
has revamped its facsimile in-
terface board, pc-FAX, to in-
clude PC-to-PC communica-
tions software that lets you
poll and receive most disk
files, including executable
programs, source code, com-
mand files, ASCII and fax
files, and scanned images. It
also handles CCITT Group 3
transmissions between fax
machines and micro-
computers.

The card slips inside an
IBM PC and hooks up to a
standard phone line. It can
then serve as a 9600-bps

modem. In addition to a
device controller and modem,
pc-FAX comes with menu-
driven software that provides
image handling, text-image

merging, ASCII-to-fax conver-

sion, and all CCITT func-
tions.
The package retails for

$1095. A program that lets the

fax machine double as an op-
tical scanner retails for $495.
Contact Electronic Informa-
tion Technology Inc., 373
Route 46 W, Fairfield, NJ
07006, (201) 227-1447.

Inquiry 564.

9-pound MS-DOS
Machine with
Supertwisted Screen

atavue’s 9-pound MS-

DOS machine, the
Spark, runs an 80C88 at 4.77
or 9.54 MHz and comes with
one 3'4-inch 720K-byte floppy
disk drive, 384K bytes of
DRAM, and a blue-on-gray
supertwisted crystal bi-
refringent screen. The Spark
has external RGB, composite,
serial, and parallel ports. You
can add another 3'%-inch disk
drive, an internal 300/
1200-bps modem with two
RJ-1l jacks, an electro-
luminescent backlit screen,
and a board holding 256K
bytes of memory.

The screen displays 80

characters by 25 lines and has

bit-mapped graphics capa-
bility. At medium resolution,
it displays 320 by 200 pixels;
at high resolution, 640 by
200. The portable is equipped
with an AC power adapter
and will run for eight hours
on rechargeable nicad
batteries.

The Spark is manufactured
in Japan using surface-mount
technology, a spokesperson
said. The basic model sells
for $995. A second 3%-inch
disk drive costs ‘“‘under
$200”"; an internal modem,
“less than $300’; and a
256K-byte memory board,
“less than $100.”

For more information, con-
tact Datavue Corp., One
Meca Way, Norcross, GA
30093-2919, (404) 564-5555.
Inquiry 565.

Silk

D aybreak Technologies has
announced Silk, a $149
spreadsheet for the IBM PC.
According to Daybreak, Silk
offers continual help, English-
language formulas, and re-
cording of keystrokes. The
program also lets you create
allocation and time-series
models, and a validation com-
mand lets you create a menu
of data-entry choices and ac-
ceptable data characteristics.
Also included is a circular
reference trace feature that
pinpoints causes of circular
references and a goal-seeking
command that replaces com-
plex “what if” commands.

The spreadsheet has 265
columns by 2048 rows (or
524,288 cells). To run the
program you need at least
512K RAM and a mono-
chrome or color monitor. The
program supports the 8087
and 80287 coprocessors and
the EGA and Hercules card.
For more information, contact
Daybreak Technologies Inc.,
2271 205th St., Suite 103,
Torrance, CA 90501, (213)
212-3030.
Inquiry 566.

continued

34 BYTE - FEBRUARY 1987



LOGITECH MODULA-2/86

" }$89 Price

m Separate Compilation

m Native Code Generation

m Large Memory Model Support

m Multitasking

= Powerful Debugging Tools

m Comprehensive Module Library

m Available for the PC and the VAX
Use LOGITECH MODULA-2/86 to

decrease your overall development cycle

and produce more reliable, more

maintainable code.

LOGITECH

MODULA-2/86 $89
Includes Editor, Run Time System, Linker,
8087 Software Emulation, Binary Coded
Decimal (BCD) Module,Logitech’s com-
prehensive library, Utility to generate
standard .EXE files. AND more!

LOGITECH MODULA-2/86
with 8087 Support $129

LOGITECH MODULA-2/86

PLUS $189
For machines with 512K of RAM.
Increases compilation speed by S0%.

RUN TIME DEBUGGER

(Source level!) S69
The ultimate professional’s tool! Display
source,data,call chain and raw memory.
Set break points, variables, pinpoint bugs
in your source!

€ UTILITIES PACKAGE $49

Features a Post-Mortem Debugger (PMD).
1f your program crashes at run-time the
PMD allows you to analyze the status of
the program and locate the error. Also
includes a Disassembler, Cross Reference
Utility,and Version that allows conditional
compilation. -

& n b r
) LIBRARY SOURCES ~ §99 ™™<  gn0 534 7m1m
Source code now available for = (Gl
customization or exemplification. naiey 1 800 552 8885

$49

. WINDOW PACKAGE

Build windows into your programs. Features
virtual screens, color support, overlapping
windows and a variety of borders.

€ MAKE UTILITY $29

Figures out dependencies and automatically
selects modules affected by code changes
to minimize recompilation and relinking.

CROSS RUN TIME $199
Debugger and ROM Package

Still available at an introductory price!

TURBO PASCAL to $49
MODULA-2 TRANSLATOR

“Turbo Pascal...isavery good system.
But don't make the mistake of trving
to use it for large programs.”

Niklaus Wirth*
Our Translator makesit even easier for
Turbo users tostep up to Modula-2/86.
It changes your Turbo source code
into Modula-2/86 source, solves all the
incompatibilities, and translates the
function calls of Turbo into Modula-2/86

| Turbo libraries!

Call for information about our VAX/VMS
version, Site License, University Discounts, Dealer
& Distributor pricing.

30 Day Money Back Guarantee!

To place an order call our specnaltollfree

procedures. Implements the complete o

......l......."‘.“‘.‘..‘..‘.l.......-............I...I.I......l.............'..

offering a complete tool set mcludmg
our compiler with 8087 support (for use
with or without an 8087), our Turbo

to Modula-2/86 Translator, Run Time
Debugger, and Ultilities in one holiday
package at a special price!

000000 OOOOOOOOOOOPOIOOOEOROOOOORODO
1 want to step up to

YES LOGITECH MODULA-2/86!
Here's the configuration I'd like:

0O Special Holiday Package $199
O Logitech Modula-2/86 $89

O with 8087 support S129

0O Plus Package $189
O Turbo to Modula Translator $49
O Run Time Debugger $69
[J Utilities Package $49
O Library Sources $99
00 Window Package $49
O Make Utility $29
[0 ROM Package $199

Add $6.50for shipping and handling. Calif.
residents add applicable sales tax. Prices valid
in U.S. only.

Total Enclosed s
O Visa O MasterCard O Check Enclosed

Card Number Expiration Date
Signature

Name

Address

City State Zip

Phone

LOGITECH

Logitech.Inc.
805 Veterans Bivd.
Redwood City. CA 94063
Tel: 415-365-9852

In Europe:
Logitech SA, Switzerland
Tel: 41-21-879656

In Italy: Tel: 39-2-215-5622

&.:.‘.............j.‘.~‘.......................‘................................




WHAT’S NEW

SYSTEMS

AT-compatible
Tandon Targa

T andon designed several
custom chips and put
them on a six-layer VLSI
system board for the heart of
its PC AT-compatible Targa.
That same board accom-
modates both serial and
parallel interfaces, so you
don’t need to buy an ac-
cessory card. A binary video
card supports monochrome
and color graphics monitors.
The Targa’s design is com-
pact. Set up horizontally, the
main box takes up a space
12.6 inches wide and 15.7
inches deep; standing vertical-
ly, the footprint is 6.3 inches
wide and 15.7 inches deep.
A 30-megabyte 3'%-inch
Winchester disk drive comes
with the Targa, which also
has a 1.2-megabyte floppy
disk drive. The main board
can support 1 megabyte of
RAM without using any ex-
pansion slots; five full slots
are available in the main unit.
For software, the Targa comes
with MS-DOS 3.2 and
GW-BASIC.
The machine’s 80286 can
run at either 6 or § MHz.
The Targa costs ‘“‘under
$3000.” For more informa-
tion, contact Tandon Corp.,
20320 Prairie St., Chats-
worth, CA 91311, (818)
993-6644.
Inquiry 567.

Tandon’s Targa is a compact AT-compatible.

386-based PC, Two
Diskless Workstations
from Multitech

M ultitech has brought out
an 80386-based micro-

computer that it claims can
run AT applications as much
as three times faster than
IBM’s machine and can
operate under MS-DOS,
UNIX, or XENIX. The basic
Multitech 1100 comes with 1
megabyte of RAM on the
main board, a 1.2-megabyte
floppy disk drive, a
40-megabyte hard disk drive,
a floppy/hard disk controller
board, a battery-backed

clock/calendar, two serial
ports, a parallel port, and a
keyboard. There’s room for
five half-height 5%-inch
storage devices and a socket
for an 80287 math chip.

Of the eight expansion
slots, two can handle XT-type
boards and three are for AT-
compatible boards. Of the
three 32-bit slots, one is a
dedicated 32-bit memory bus
and two accept AT boards.

The basic Multitech 1100
costs $3995. With an
80-megabyte disk, the 1100
costs $5995; with a
130-megabyte disk, $6495. A
color graphics board sells for
$379; a color display for
$599.

Multitech’s two new
diskless workstations, the
LAN 900 and the LAN 500,
are compatible with IBM’s
PC AT and regular PC,
respectively. The LAN 900
has an 80286-based CPU,
640K RAM expandable to 1
megabyte on the motherboard,
a video controller, a floppy
drive controller, two serial
ports, and room for a
5%-inch half-height storage
unit. With an ARCNet LAN
card, it sells for $1499;
without the ARCNet card, it’s
$1299.

The 8088-based LAN 500
comes with 512K RAM ex-
pandable to 640K and can
take two 5'%-inch half-height

floppy drives. Like the LAN
900, it also has a mono-
chrome graphics adapter, a
high-resolution display, and a
parallel port. With the ARC-
Net card, it costs $1059;
without, $759.

Contact Multitech Elec-
tronics Inc., 1012 Stewart Dr.,
Sunnyvale, CA 94086, (408)
773-8400.

Inquiry 568.

Single-Board
80188-based Computer

he Micro-Link STD-206

is a general-purpose
STD-bus computer based on
the 16-bit 80188 central pro-
cessor. The company says that
even though the card uses the
80188’s 8-MHz clock, it’s still
fully compatible with the
4-MHz STD-Z80 bus; ac-
cesses to the bus are syn-
chronized to the slower speed.
The card accesses its on-
board RAM without wait
states; the lowest 64K can be
accessed by an external DMA
controller (a disk controller
card, for example). The board
also provides dual DMA
channels, three counter/timers,
two serial ports, an 8-bit
parallel port with DMA, and
a multisource interrupt con-
troller. It supports Z80 vec-

tored interrupts and the Z80
return-from-interrupt op
codes. The 80188 interrupt
controller can provide vectors
and prioritization for all or
some of the on- and off-board
interrupts.

Besides 256K bytes of
parity-protected DRAM, on-
board features include two
28-pin JEDEC sockets for
EPROM or static RAM and
an SBX connector to permit
piggybacking standard I/O
boards.

The STD-206 costs $475;
quantities of more than 100
are discounted 20 percent.
The board comes with a two-
year warranty. For more in-
formation, contact Micro-Link
Corp., 14602 North U.S.
Highway 31, Carmel, IN
46032, (800) 428-6155; in
Indiana, (317) 846-1721.
Inquiry 569.

Multiuser 32-bitter
Designed for OEMs

F uture International says
its 80386-based XA-600
can operate in multiuser,
multitasking environments or
as a single-user 16-MHz
system running PC AT pro-
grams. The XA-600 can ad-
dress as much as 16 mega-
bytes of RAM and can switch
from MS-DOS to UNIX. It
comes with 4 megabytes of
RAM (expandable to 16) on
the system board. Storage op-
tions include 1.2-megabyte
floppy drives; 40-, 60-, 80-,
and 130-megabyte hard disks;
and tape backup. Monitor op-
tions are 12-inch mono-
chrome, 15-inch black-and-
white, and 14-inch color.

The XA-600 is sold in two
styles: a low-profile four-slot,
four-drive desktop version or
an eight-slot, six-drive tower
version. Both allow memory
expansion with daughter-
boards. For more information,
contact Future International
Inc., 5820 Stoneridge Mall
Rd., Suite 100, Pleasanton,
CA 94566, (415) 847-2064.
Inquiry 570.

continued
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LOGIMOUSE C7

o : ; Sl
Just for the holidays we’'ve wrap-
ped up LOGIMOUSE and its Plus o .
Software with Generic CADD and LOGICADD — Generic
CADD 2.0 and Dot Plot

PC Paintbrush intothe graphics SR
package of the year. LOGIPAINT- !
&-DRAW is the complete graphics i
toolkit for combining freehand
and technical drawing.

Use LOGIPAINT-&-DRAW to design
your holiday greeting, enhance your
spreadsheets,graphsand memos,or create
and personalize a map or mechanical. Just
create your CADD drawing,import it into
PC Paintbrush, and embellish it with paint
sketches and fancy fonts.

Atasaving of almost $50 off our usual low
prices, LOGIPAINT-&-DRAW is a holiday
package you can’t afford te passup.

Generic CADD is the sensational,
new CADD package that offers
the features and performance of high-
priced at an unbelievably low price. The

utility that turns your dot matrix printer
into a plotter.

LOGIPAINT —PC Paintbrush

PC Paintbrush is the most advanced
paint set available for the PC. It’s the
preferred choice of professional users,
but with its icon menusfor both
graphics and text it’s easy and

LOGIPAINT-&-DRAW includes:

i complete graphic capabilities as
well as 11 type fonts and a palette
of 16 colors.

LOGIMOUSE C7
with Plus Software

LOGIMOUSE s the high resolution
(200-dot-per-inch) mouse that is ideal for
CADD and paint. It connects directly to
the serial port of any IBM PC/XT/ATor
compatible,with no pad or external power
supplyrequired. The Plus Package isour
top-of -the-line mouse software featuring a
pop-up menu system‘ an automatic mouse
configurator,a unique mouseinterface for
Lotus 1-2-3,and a mouse based text editor.

LOGIMOUSE $199
with Borland’s Reflex

Reflex, Borland’s amazing data-
base management program,flies
with LOGIMOUSE! We offer
Reflex with LOGIMOUSE and
the Plus Package Software at a
very special price!

Inquiry 152

LOGIMOUSE is a registered trademar
Reflexisa trademark c
a registered lraqlcmh

f LOGITECH. Lotusand I-2-3are trademark: fL usDeveIopmem Curp
f i CADD isa lrddemurk of Generic Softw:

package alsoincludes DotPlot, the add-on

fun forbeginnersas well. It offers :

LOGIPAINT-&-DRAW

To place a credit card order call our
speaal toll-free number:

- 800- 231 17
Call toll- free in California;

800-552-8885

00000000 COIOOPRPSOIOOOIOTOTOIOONOINONTVDTOIDOTY
YES I want to add the power of

LOGIMOUSE to my holidays!

O LOGIPAINT-&-DRAW $219

0O LOGIMOUSE w/Driver 3.0 $99

0O LOGIMOUSE w/Plus Software ~ $119

OLOGICADD w/Logimouse $189
& Plus Software

O LOGIPAINT w/Logimouse $169
& Plus Software

O REFLEX w/Logimouse & $199

Plus Software
For my computer model:
30-Day Money-Back Guarantee
O VISA O MasterCard O Check Enclosed
Add $6.50 for shipping and handling. Calif.

residents add applicable sales tax. Prices valid
in U.S. only.

Card Number Expiration Date

Signature

Name

Address

City State Zip

200000000000 080000000000090000000080000050000000000006

Phone

DEALER INQUIRIES WELCOME

8 LOGITECH

Logitech.Inc.
805 Veterans Blvd.
Redwood City. CA 94063
Tel: 415-365-9852

In Europe:
Logitech SA. Switzerland
Tel: 41-21-879656

In Italy: Tel: 39-2-215-5622




WHAT’S NEW

PERIPHERALS

Laser Printer
with Malleable Fonts

Kyocera Unison’s F-2010
Compact Laser Printer
comes with 36 resident fonts
that you can manipulate to
design others; 1.5 megabytes
of RAM; a pair of 250-sheet
paper trays; a collator; and
serial and parallel ports. It
can print 850 characters per
second and 10 pages per
minute at 300 dots per inch
and can handle legal-size
pages and envelopes. The
F-2010 can emulate the Diablo
630, Qume Sprint II, NEC
Spinwriter, IBM Graphics
Printer, and Hewlett-Packard
LaserJet Plus.

Prescribe, Kyocera’s pro-
gramming language, increases
the printer’s font capabilities
and supports some graphics:
boxes, circles, pie charts,
arcs, shading, and bar codes.

The F-2010 warms up in
less than 30 seconds, the
company says. It sells for
$5295. Contact Kyocera
Unison Inc., 3165 Adeline St.,
PO. Box 3056, Berkeley, CA
94703, (415) 848-6680.
Inquiry 571.

Removable Cartridge
Drive for Macintosh

he Totem line of storage

devices for the Macin-
tosh uses 5'%-inch removable
cartridges, each holding 20
megabytes, and implements
Bernoulli technology. Each
cartridge, the vendor points
out, is about the size of a
slice of bread and hence can
be transported or stored easi-
ly. The Totem system is
transparent to the Macintosh.

Three models of the Totem

are available: model 1020R,
with a single 20-megabyte
cartridge, costs $1495; model
1220R, with two 20-megabyte
cartridges, costs $2295; and
model 1220C, which com-
bines a 20-megabyte
removable cartridge and a

Kyocera’s F-2010 comes with fonts you can manipulate.

20-megabyte fixed disk, costs
$2295. Contact Bering In-
dustries, 250 Technology Cir-
cle, Scotts Valley, CA 95066,
(408) 438-8779.

Inquiry 572.

Amiga 20-meg Drive,
SCSI Controller Card

Ltd. has introduced a

20-megabyte hard disk
drive and an SCSI/hard drive
controller card for Com-
modore Amiga users. The
controller card hooks to the
Amiga expansion port and
conforms to the Amiga
AutoConfig protocol for fixed
memory devices, C Ltd. says.
The controller will support as
many as seven SCSI devices,
including CD-ROM drives.
The half-height drive is less
than 3 inches tall and less
than 6 inches wide.

You can buy the hard drive
by itself for $799.95, the SCSI
controller card for $299.95, or
both for $999.95. For more
information, contact C Ltd.,
723 East Skinner, Wichita,
KS 67211, (316) 267-6321.
Inquiry 573.

Amiga Side Line

S ide Effects has developed
a series of products for
Commodore’s Amiga: an ex-
pansion box, a memory
board, and a hard disk drive.
Side Arm, a six-slot expan-

sion cage, meets all the specs
to be considered a Zorro box,
the company says. It has
space for two half-height
drives and can power two ex-
ternal floppy disk drives. Side
Arm has its own power sup-
ply and can handle up to 8
megabytes of RAM. It costs
$949.

Side Store, a memory board
with RAM disk, is available
with 1 or 2 megabytes of no-
wait-statt RAM. The RAM
disk survives warm resets and
reboots, Side Effects says.
With 1 megabyte, the board
costs $649; with 2 megabytes,
$799.

Side Track, a hard disk
drive, holds 20 megabytes and
uses direct memory access.
Data is double-buffered. The
drive costs $799; just the con-
troller, $449.

For more information, con-
tact Side Effects Inc., 6513
Johnsdale Rd., Raleigh, NC
27615, (919) 876-1434.

Inquiry 574.

Video bandwidth is 160 MHz.
Scan rate is 74.63 kHz. The
monitor emulates a resolution
of 300 dots per inch (1:1
aspect ratio), making it com-
patible with many laser
printers.

Other features include 42,000-
character display and support
for four shades of gray. The
monitor is attached to a tilt-
and-swivel stand. It comes
with a 9-pin shielded cable
that connects directly to IBM
PCs and most compatibles.
Suggested retail price is $750.

Contact Princeton Graphic
Systems, 601 Ewing St.,
Bldg. A, Princeton, NJ
08540, (609) 683-1660.
Inquiry §75.

Big Monitor Lets You
See What You’ll Get

he LM-300 monitor from

Princeton Graphic Sys-
tems has a 15-inch portrait-
mounted screen that can
display a full page of graphics
and text, in WYSIWYG for-
mat, without scrolling. Pixel
resolution is 1200 by 1664.

Dot-Matrix Printer
with Snap-in Color

ou can switch Seikosha’s

MP-1300 dot-matrix
printer from standard black
output to color by snapping in
a cartridge containing a
seven-color ribbon and ribbon
cassette spacer. With the car-
tridge installed, the MP-1300
can print in black, green,
orange, yellow, purple, blue,
and red. With software com-
mands, you can specify the
color of each dot.

Compatible with IBM
graphic and Epson standards
(including color software for
the Epson JX-80), the
MP-1300 prints at 300 charac-
ters per second in near-letter-
quality mode and 60 cps in
letter-quality mode. The
machine offers 185 software-
generated character sets and
eight international fonts.
Character sets can be down-
loaded into the 10K-byte buf-
fer. Attributes include double
strike, italic cursive,
superscript and subscript, and
proportional spacing.

The MP-1300 has a sug-
gested list price of $699. The
color kit costs $155. Contact
Seikosha Company Ltd.,
10080 North Wolfe Rd., Suite
SW3/249, Cupertino, CA
95014, (408) 446-5820.
Inquiry 576.

continued
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CLIPPER THE dBASE COMPILER
A WINNING PERFORMANCE EVERY TIME.

je===rr— )

Nantucket™

Nantucket Corporation

5995 South Sepulveda Boulevard
Culver City, California 90230

(213) 390-7923 » LOOK FOR CLIPPER™
Qutside California call toll-free:

1-800-251-8438 ;

dBase, dBase 111, and dBase 1II Plus are trademarks g

of Ashton-Tate, Inc.

1BM PC, XT, AT, and 3270 are trademarks by &

of International Business Machines Corporation.

S}'ﬁﬁ%ﬁ:ﬁ?&%ﬂ:ﬁ.iﬁ trademarks IT MA KES NETWORKING EA S Y.




COMPATIBLE DESIGN.
INCOMPARABLE PERFORMANCE.
INCREDIBLE VALUES.

Color Graphics
EGA

CHOOSE FROM THESE FIVE GREAT VALUES.

IS MHz, 20 Megabyte Monochrome System $1795

* Intel 80286 running at 8 MHz

* 1024K on the Motherboard

¢ 1.2 Megabyte Floppy Disk Drive

¢ Combined Floppy and Hard Disk Controller

¢ AT-style Keyboard

¢ 192 Watt Power Supply

¢ Clock/Calendar with Battery Backup

¢ One Year Warranty

* 20 Megabyte, 65 MS Hard Disk Drive

¢ Hercules Compatible Monochrome Graphics Card
¢ 2 Serials and 2 Parallel Ports

¢ PC's Limited Mono-II Flat Screen Monochrome Monitor with Tilt and Swivel Base

8 MHz, 30 Megabyte Monochrome System $2 19 5
* Intel 80286 running at 8 MHz
¢ 1024K on the Motherboard
¢ 1.2 Megabyte Floppy Disk Drive
¢ Combined Floppy and Hard Disk Controller
* AT-style Keyboard
* 192 Watt Power Supply
¢ Clock/Calendar with Battery Backup
¢ One Year Warranty
* 30 Megabyte, 40 MS Hard Disk Drive
¢ Hercules Compatible Monochrome Graphics Card
* 2 Serials and 2 Parallel Ports
¢ PC’s Limited Mono-II Flat Screen Monochrome Monitor with Tilt and Swivel Base

BUILD YOUR OWN BOX.

If none of the systems outlined in thisad suit your needs, call usand our
telemarketing staff wlll be glad to assist you in creating the computer that's right
for you. Our base price systems start at $1495.

BY TE « FEBRUARY 1987

8 MHz, 20 Megabyte EGAds! System $2195 I

* Intel 80286 running at 8 MHz

* 1024K on the Motherboard

¢ 1.2 Megabyte Floppy Disk Drive

¢ Combined Floppy and Hard Disk Controller
¢ AT-style Keyboard

¢ 192 Watt Power Supply

* Clock/Calendar with Battery Backup
¢ One Year Warranty

¢ 20 Megabyte, 65 MS Hard Disk Drive
¢ PC's Limited EGAds! Card

¢ 2 Serials and 1 Parallel Port

¢ PC’s Limited EGAds! Monitor

8 MHz, 30 Megabyte EGAds! System §? 59 5 —

* Intel 80286 runningat8 MHz

* 1024K on the Motherboard

¢ 1.2 Megabyte Floppy Disk Drive

¢ Combined Floppy and Hard Disk Controller
¢ AT-style Keyboard

* 192 Watt Power Supply

¢ Clock/Calendar with Battery Backup
¢ One Year Warranty

¢ 30 Megabyte, 40 MS Hard Disk Drive
¢ PC's Limited EGAds! Card

¢ 2 Serials and 1 Parallel Port

¢ PC's Limited EGAds! Monitor

12 MHz, 40 Megabyte EGAds! System $3695 E—

* Intel 80286 running at 12 MHz

* 1024K on the Motherboard

* 1.2 Megabyte Floppy Disk Drive

¢ Combined Floppy and Hard Disk Controller
¢ AT-style Keyboard

¢ 192 Watt Power Supply

* Clock/Calendar with Battery Backup
¢ One Year Warranty

* 40 Megabyte, 40 MS Hard Disk Drive
¢ PC's Limited EGAds! Card

¢ 2 Serials and 1 Parallel Port

¢ PC's Limited EGAds! Monitor



MEGAHERTZ 80286

(Tape backup optional)

A GUARANTEE THAT STANDS UP.

PC’s Limited has established itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the
pack, too. Here are our terms in plain English.

30-Day Total Satisfaction Guarantee—Any item bought from PC's Limited may be returned within 30 days from the date it was shipped for a
full refund of your purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging

intact. Returned items must be shipped prepaid and insured, and must bear a PC’s Limited Credit Return Authorization (CRA) on the shipping
label.

One Year Limited Warranty—PC’s Limited warrants the products it manufactures to be free from defects in materials and workmanship for one
year following the date of shipment from PC’s Limited. During the one year warranty period, PC’s Limited will repair or replace, at its option,
any defective products or parts at no additional charge, provided that the product is returned, shipping prepaid, to PC’s Limited.

| =PC'S LIMITED

To buy PC’s Limited computers, call us directly at 1-800-426-5150.
Calls inside Texas, 1-800-252-8336.
1611 Headway Circle, Building 3, Austin, Texas 78754

Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624-9896 or PC's Limited BBS (512) 339-4127
Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC's Limited, Telex No, 9103808386 PCLTD FAX (512) 339-6721

Inquiry 210 FEBRUARY 1987 « BYTE 41



WHAT'S NEW

ADD-INS

Text-to-Speech
Converter

ccent is a board for the

IBM PC series and com-
patibles that converts ASCII
text into speech. It works in
one of two modes: speaking
the words of the text in or-
dinary fashion or spelling out
every character, including
punctuation. With software
commands, you can change its
speech parameters, including
voice characteristics. Accent’s
software device driver lets you
control it with any high-level
language.

The board has an 800-byte
wraparound text buffer. Ac-
cent can be connected to a
4- or 8-ohm speaker. An
RS-232C serial port is pro-
vided for interfacing with the
PC, a terminal, or a printer.
You can select either the PC
or the serial port as the host.
Text and software commands
go from the host to Accent’s
on-board processor.

In addition to the text-to-
speech synthesizer board, you
get software (device driver,
demo program, and utilities)
and a manual for $495. For
more information, contact
Aicom Corp., P.O. Box
710310, San Jose, CA
95171-0310, (408) 238-0485.
Inquiry 577.

One Board Lets You
Put Two in Compaq
Portable

Houston company has

designed a card it says
will let you fit two short
cards in one long slot of a
Compagq Portable. Radix
Associates says most IBM
PC-compatible short cards
can fit in one of the two slots
on its Bus Expander Card;
one slot measures 4% inches,
the other 6% inches. (The
user will have to make special
accommodations for cabling,
Radix says.) After connecting
the short cards on the longer
card, you can fit it into the

Compag; slot 4 is best, Radix
says.

Because of the difference in
chassis sizes, the Expander
Card will fit in a Compaq
Portable but not in an IBM
PC, Radix warns. The card
sells for $79.95. Contact
Radix Associates, 2314
Cheshire Lane, Houston, TX
77018, (713) 683-9076.

Inquiry 578.

Graphics Controller

ADcard is an 80186-

equipped 10-MHz
graphics controller for the
IBM PC line and com-
patibles. It emulates IBM’s
PGC and CGA, has 512K
bytes of display memory,
380K bytes of user memory,
and 132K bytes of on-board
graphics firmware. Options
include firmware development
tools, software development
tools, a GKS subroutine
library, and a graphics ac-
celerator that speeds drawing
from 2500 to 15,000 vectors
per second.

CADCard costs $1750.

Intelligent Graphics also
puts together a CADcard
graphics workstation based
on an 80286 computer with
640K bytes of memory, an
AT-compatible BIOS, and the
graphics controller. The
system also has a 20-megabyte
hard disk, a 1.2-megabyte
floppy drive, a color monitor,
two serial ports, and a
parallel port. MS-DOS 3.1,
CADcard diagnostics, and a
demo package are also stan-
dard. The workstation costs
$7500.

For more information, con-
tact Intelligent Graphics
Corp., 4800 Great America
Parkway, Santa Clara, CA
95050, (408) 986-8373.
Inquiry §79.

VMEbus Disk
Controller

M otorola has introduced
an intelligent VMEbus-
compatible controller board
that can handle two 5'%-inch

Winchester disks and as many
as four 5%-inch floppy disks.
The Model MVME321 board
incorporates a 10-MHz
MC68010 processor. Motorola
says on-board control is
handled by a multitasking ex-
ecutive kernel that supports
concurrent operations.

The board is capable of
32-bit DMA transfers at 8
megabytes per second over
the VMEbus, the company
says. It supports 24- or 32-bit
DMA addressing.

Driver software for
VERSAdos and System V/68
(Motorola’s UNIX System V
derivative) comes with the
disk controller. *“Scatter/
gather” algorithms are
implemented in the UNIX
driver software and in the on-
board firmware. Motorola
says this technique relieves
the host of having to buffer
disk 1/0 data in a virtual
paged environment.

The MVME321 costs
$2295. Contact the Micro-
computer Division Marketing
Dept., Motorola, P.O. Box
20912, Phoenix, AZ 85036,
(602) 438-3501.

Inquiry 580.

Video Overlay

.S. Video’s Overlay! 400

lets you combine images
from any NTSC-compatible
source, such as a video
camera or VCR, with text and
graphics generated by an IBM
PC and save the resulting
images on a video recorder.
You can also use it to build
computer windows containing
video images. The card
overlays in opaque or
transparent mode.

Overlay! 400 works with
PCs, XTs, ATs, and com-
patibles and most CGA and
EGA cards. Scan rate is 15.75
kHz. 1/0O is switch-selectable.
The card is not dependent on
a particular operating system.
It retails for $1200. For more

information, contact U.S.
Video, 900 Winderley Place,
Maitland Center, Suite 140,
Maitland, FL 32751, (305)
875-0800.

Inquiry 581.

Accelerator, EGA
Combo for PCs, XTs

itsubishi says its

AT/EGA Card speeds
up processing on IBM PCs,
XTs, and compatibles with its
8-MHz 80286 by as much as
four times. The card runs PC-
DOS or MS-DOS 3.1 and
runs “most” PC and XT pro-
grams and “99 percent” of
AT-compatible software. It
performs disk caching and
print buffering using the
host’s 8088 and uses RAM-
based BIOS to execute one-
wait-state, word-wide fetches.
Onboard, there are 640K
bytes of RAM, which is ex-
pandable to 12.6 megabytes
using a piggyback socket, and
128K bytes for soft BIOS.

The EGA side of the card
has 256K bytes of video
RAM. The EGA BIOS runs
out of 16-bit-access RAM.
The card supports monitors
compatible with IBM’s
Monochrome Display, Color
Display, and Enhanced Color
Display.

The card’s other features in-
clude a socket for an 80287
numeric coprocessor, an AT-
compatible serial port and
keyboard controller, serial-
port emulation of the host
hardware, 16K-byte bootstrap
ROM with debugger, and an
on-board switching that allows
the card to appear in 16
unique I/O port ranges. A
35-foot cable can hook up to
a workstation; with a long-
distance driver, you can run
cable as far as 535 feet.

The AT/EGA card costs
$1300. Contact Mitsubishi In-
ternational Corp., Embar-
cadero Corporate Center,
2483 East Bayshore Rd.,
Suite 210, Palo Alto, CA
94303, (415) 494-1545.

Inquiry 582.

continued
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he Evercom 24 modem

resides in a short slot of
PC/XT/AT compatibles and
extends your operation from the
USA to Europe, Asia, Australia, and
South America. It is fully Hayes*
compatible as well as Bell
212A/103, CCITT V.22 and
V.22 bis compatible.
Sound Quality

Evercom modem’s advanced
signal processing and adaptive
equalization make it a superior
performer at 300/1200/2400 bps,
even on noisy lines.

Fully Automatic

Auto-dial and auto-answer are
standard features. The Evercom
automatically matches its speed to
the calling modem’s speed. It also
senses “rotary” or “tone” dialing
and redials busy numbers with
only a couple of keystrokes. If you
are sending data and wish to talk,
just pick up your phone to switch
to talk mode.

The Software Partner
*BitCom, a powerful menu-

driven communications program,

remembers up to 32,000

* Halfsize card fits XT slot 8

* 100% Tested with 48 hour burn-in

* Hayes compatible

* Bell 212A/103 compatible

* CCITT V.22 & V.22 bis compatible

* Adaptive equalization

* Full/half duplex operation

* Call progress monitoring

* Automatic dialing, answering and redialing
* Configurable from COM1 - COM4

Check these features for $289:

* Speaker with software volume control
* Tone and pulse dialing

* Automatic data-to-voice transition

* Detects receiver off-hook

* Reports speed mismatch and off-hook
* Communications software included
* Extended Hayes command set

* Built-in diagnostics

* Advanced digital signal processing

* Installation software included

Evercom™ 24 Goes International !

numbers, supports script files and
also works in 132 column screen
mode.

Easy Installation

A complete installation and
testing program atways accom-
panies Evercom modems. It
identifies communications devices
and tests connections.

Get 2400 Baud Speed !
Call us today at

1-800-821-0806

and in California it’s
1-800-821-0807

We'll give you the location of the
EVEREX dealer nearest you.

@%ﬁjﬁ/ﬂl i

——=EVEREX—

48431 Milmont Drive Fremont, CA 94538

EVEREX, Ever for Excellence and Evercomare trademarks of Everex Systems, Inc., ‘PC, XT,and AT are trademarks of International Business Machines Corp. *BitCom is a trademark

of BIT Software, Inc. *Hayes is a trademark of Hayes Microcomputer Products, Inc.

Inquiry 91 for End-Users. Inquiry 92 for DEALERS ONLY.



WHAT’S NEW

SOFTWARE ¢ PROGRAMMING LANGUAGES AND AIDS

Intelligent Backup
Manages Hard Disk Data

M anage your hard disk
with Intelligent Backup.

Some of he program’s
features include prompting,
multiple device support, a
DOS-command interface, and
a full screen editor. You can
set many of the program’s
features to perform auto-
matically. The program also
has a feature called Intelligent
Backup, which means that
only files that have been
altered are backed up.

Intelligent Backup sells for
$149.95 and is not copy-
protected. For more informa-
tion, contact Vamco, 10310
Markinson Rd., Dallas, TX
75238, (214) 343-5708.
Inquiry 583.

Multitasking in C

ytek has added three

programs to its Multi-C
multitasking library for C
programmers.

Multi-Comm ($149) is a
communications library that
supports interrupt-driven data
transfers, multiple device
types in asynchronous or syn-
chronous mode, and back-
ground communications by
Multi-C tasks.

Multi-Windows ($295)
offers you the ability to create

~overlapping, pop-up windows.

Multi-Forms ($149) works
with Multi-Windows to pro-
duce data entry and display
screens.

For more information, con-
tact Cytek Inc., 805 Turnpike
St., Unit 202, North Andover,
MA 01845, (617) 687-8086.
Inquiry 584.

Turbo Pascal Numerical
Methods Toolbox

B orland has announced
the Turbo Pascal
Numerical Methods Toolbox
for its Turbo Pascal language
development system. The
toolbox is made up of 10
modules that enable you to
find solutions to equations,

3T
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Vamco’s Intelligent Backup manages data on hard disks.

interpolations, calculus with
numerical derivatives and in-
tegrals, matrix operations,
eigenvalues, differential equa-
tions, least-squares approx-
imations, and Fourier trans-
forms.

You can modify each of the
modules and incorporate them
into your own programs. The
source code is provided.

The toolbox runs on IBM
PCs, XTs, and ATs, with or
without an 8087 or 80287
math coprocessor. The
graphics module requires that
you have a graphics monitor
and the Turbo Pascal Graphix
Toolbox. The Numerical
Methods Toolbox sells for
$99.95 and is not copy-
protected.

For more information, con-
tact Borland International,
4585 Scotts Valley Dr., Scotts
Valley, CA 95066, (408)
438-8400.

Inquiry 585.

Tools for Creating
Expert Systems

I ntelligenceWare has an-
nounced Experteach-II, a
collection of expert system
tutorials, case studies, on-line
and interactive teaching pro-
grams, tools with source
code, sample expert systems,
and artificial intelligence

languages. Also included are
six rule-based expert system
shells implemented in LISP,
Prolog, and Pascal.
Experteach-II runs on IBM
PCs and compatibles with
256K RAM and MS-DOS or
PC-DOS 2.0 or higher. The
program sells for $475. For
more information, contact
IntelligenceWare Inc., 9800
South Sepulveda Blvd., Suite
730, Los Angeles, CA 90045,
(213) 417-8896.
Inquiry 586.

Stay-Res Puts Your
BASIC Programs
in Memory

icroHelp has announced

Stay-Res, a $95 BASIC
programmer’s package that
makes compiled BASIC pro-
grams memory-resident. Stay-
Res saves the current screen
when the program is popped
up, and when the program is
popped down, the screen is
automatically restored.

The program is not copy-
protected. It requires an IBM
PC, XT, AT, or compatible,
MS-DOS 2.0, and a BASIC
compiler. Programs compiled
with QuickBASIC 2.0 require
DOS 3.0 or higher.

For more information, con-
tact MicroHelp Inc., 2220
Carlyle Dr., Marietta, GA
30062, (800) 922-3383; in
Georgia; (404) 973-9272.
Inquiry 587.

A Compiler
for the Amiga

bsoft has announced a

FORTRAN/020 compiler
for Amigas using MC68020/
MC68881 upgrades. The com-
piler comes with a source-
level symbolic debugger,
generates position-independent
reentrant code, and supports
Amiga’s ROM routines and
VAX and FORTRAN 8X ex-
tensions. Also featured is a
linker, library manager, IEEE
single- and double-precision
floating-point software, virtual
array support, overlay sup-
port, dynamic linking at run
time, and a C interface.

The program is not copy-
protected. Absoft also reports
that there is no limitation on
code or data size. The com-
piler sells for $495. For more
information, contact Absoft
Corp., 4268 North Wood-
ward, Royal Oak, MI 48072,
(313) 549-7111.

Inquiry 588.

C Compiler
for 80386 Applications

I ntel has introduced a C lan-
guage compiler and utilities
package for IBM PC ATs and
compatibles running MS-DOS
or PC-DOS 3.0 or higher.
The programs were designed
for the development of 80386
application software. The C
386 Compiler and RLL 386
Relocation, Linkage, and
Library Tools package can be
used on IBM PC ATs alone
or linked with other PCs or
VAX and MicroVAX com-
puters over the Intel Open-
NET network.

The C 386 Compiler is
$900, and the RLL 386
Relocation, Linkage, and
Library Tools package is
$600. For more information,
contact Intel Corp., 3065
Bowers Ave., Santa Clara, CA
95051, (503) 681-2279.

Inquiry 589.
continued
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Is this the best monitor
for desktop publishing?

Sometimes, youcan't
tell a book by its
cover. And that’s particularly true of the new 1280
graphics subsystem by Amdek. It’s designed specifically
for the high resolution demands of desktop publishing
and CAD applications. But it’s still completely compati-
ble with all standard IBM PC software.

Amdek’s 1280 consists of a high-contrast, non-glare
15" white phosphor monitor and a bit-mapped graphics
board. The extra-large CRT can display up to 160 charac-
ters per line by 50 lines of text (vs. 80 x 25 for IBM).

Incredibly high resolution, 1280 (H) x 800 (V), plus the
use of a 16 x 32 dot character (vs. 8 x 8 IBM standard),
result in text and graphics that are remarkably sharp and

You can make book on it.

easy to read. So,
creating high qual-
ity flyers, reports, newsletters, bulletins or whatever else
you want to “publish” at your desk is as simple as ABC.

The Amdek 1280 is also supported by one of the most
popular IBM PC desktop publishing software packages,
Clickart by T/Maker. Compatibility with AutoCAD and
CADvance gives you full CAD potential. Convenience fea-
tures include front-mounted operator controls for power,
brightness and contrast; and a tilt-swivel base which
allows you to select the most comfortable viewing angle.

So, stop the presses—Amdek has done it again!
Because everything that’s fit to print looks better on an
Amdek 1280.

AMDEK

Clearly the finest in monitors.

Inquiry 15

2201 Lively Boulevard, Elk Grove Village, IL 60007, Phone: 312/364-1180 TLX: 280-803



WHAT’S NEW

SOFTWARE ¢ SCIENTIFIC AND ENGINEERING

Two- and Three-
Dimensional Design
with VersaCAD
Designer

V ersaCAD Designer offers
two-dimensional drafting
and three-dimensional model-
ing capabilities, materials
reports, and CAD communi-
cations in a $2995 package.
Its three-dimensional model-
ing capabilities include color
shading, automatic extrusion,
various display modes, and
programmability. Other
features include built-in
primitives, and you can also
customize your own.

The program’s customiza-
tion ability lets you make
your own menus, record and
play back design operations
through macros, define the
screen colors, and program
expert systems operations
through the built-in CAD Pro-
gramming Language.

From the main menus, you
can move your design back
and forth between two- and
three-dimensional models, and
you can bring two-
dimensional objects into the
three-dimensional database for
automatic extrusion, circular
sweeps, or editing.

You can display your model
in orthographic, wireframe,
isometric, or perspective
views with hidden-line
removal. The program
generates planes using
polygons with the number of
sides you designate.

VersaCAD Designer
features two-way communica-
tion links to other software
and telephone support.

The program runs on IBM
PC XTs and ATs with 640K
bytes of RAM. A digitizer or
‘mouse are recommended as
input devices.

For more information, con-
tact T&W Systems Inc., 7372
Prince Dr., Suite 106, Hun-
tington Beach, CA 92647,
(714) 847-9960.

Inquiry 590.

VersaCAD Designer offers 2-D and 3-D capabilities.

Digital Oscilloscope
and Spectrum Analyzer

CGen is a transfer func-

tion analyzer that inte-
graces the functions of a
digital oscilloscope and a
spectrum analyzer. The pro-
gram enables you to acquire
real-time data in the form of
analog voltages, display the
time histories of the sampled
data on the screen (like an
oscilloscope), and perform
Fourier analysis on the data.
According to Hansen In-
struments, manufacturer of
PCGen, no programming is
required, and all functions are
controlled by the function
keys and menu.

Time domain functions
enable you to acquire and
display one or two channels at
a time. You can also select
the sample frequency, sen-
sitivity, record length, and
triggering. You can store time
data on disk or on a time data
plot, which also displays
voltage and time at current
position.

Frequency domain functions
include computation and
display of frequency spectra
for either channel, both at the
same time or individually.

The functions of PCGen are
selectable by the 10 function
keys. Through the master
menu, you can select operat-
ing parameters, and setups are
stored and retrieved from the
setup file. You exit the pro-

gram by pressing a single key.

PCGen requires an IBM
PC, XT, AT, or compatible
with a math coprocessor chip,
a graphics board, a monitor
compatible with your graphics
board, and a data-acquisition
board. Your system must also
have 384K RAM, one floppy
or hard disk drive, and MS-
DOS or PC-DOS 2.0 or
higher.

The software sells for $250.
For more information, contact
Hansen Instruments, 577
Gerard Ct., Pleasanton, CA
94566, (415) 846-7925.

Inquiry 591.

Analyze Stress
and Vibration
with Finite Elements

M acNeal-Schwendler has
announced MSC/pal, a
static and dynamic finite-
element analysis program for
stress and vibration analysis.
Versions are available for the
512K-byte Macintosh ($995)
and l-megabyte systems
($1495). The 512K version
can analyze models with a
maximum node point limit of
300, and the larger version
can analyze up to 500 node
points. The program is

copy-protected.

You can use MSC/pal in the
design and analysis of
mechanical systems, stress
analysis of mechanical com-
ponents, servomechanism
vibration analysis, stress
analysis of pressure vessels,
vibration analysis of printed
circuit boards, and automotive
and aerospace structural
strength analysis.

Graphic capabilities include
three-dimensional wireframe
plotting, scaling, and rotating,
deformed/undeformed over-
lays, element and node point
numbering, and x,y plotting
for element stress scanning
and dynamic response.

For more information, con-
tact MacNeal-Schwendler
Corp., 815 Colorado Blvd.,
Los Angeles, CA 90041, (213)
258-9111.

Inquiry 5§92.

Image Processing

T/Image-Pro from Data
Translation is image
processing software that runs
on the IBM PC AT. The pro-
gram lets you perform real-

time image processing and
graphics functions with the
click of a mouse. Built into
the program is a graphics
package called HALOVision.
It enables you to add labels,
grids, ellipses, and lines to
images, and you can paint
over or cut and paste portions
of the images.

The program’s main menu
offers image analysis, image
measurement, a graphics
editor, and submenus that
feature acquisition, process-
ing, and display functions.

To run DT/Image-Pro you
need an IBM PC AT with
SI2K bytes of RAM and MS-
DOS or PC-DOS 30 or
higher, a Data Translation
frame grabber, and an input
device such as a mouse.

DT/Image-Pro sells for
$1495. For more information,
contact Data Translation Inc.,
100 Locke Dr., Marlboro,
MA 01752, (617) 481-3700.
Inquiry 593.
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ANNOUNCING DAC-EASY BASE
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A POWERFUL RELATIONAL DATABASE THAT IS EASY TO
LEARN, VERSATILE AND BEST OF ALL, INEXPENSIVE!

Dac-Easy Base is indeed both powerful
and easy to use. It offers a multitude of
unique features to help you organize,
locate, and sort all kinds of alphabetic
and numeric data. Dac-Easy Base
continues the low price/high
performance tradition of the Dac-Easy
Series. With worldwide sales of over
300,000 systems, Dac-Easy has become
the new leader in software designed for
small businesses.

FLEXIBLE MENU SYSTEM
Dac-Easy Base is actually two systems
in one. If you are a novice you will
appreciate the special Beginner Menu
which contains the most commonly
used features for creating, editing, and
printing files. The more experienced
database user will find the Advanced
Menu allows instant access to each and
every one of the powerful routines. In
both menus, you are only a keystroke
away from the context-sensitive help
screens. The help screens in Dac-Easy
Base are so complete you may never
have to consult the accompanying 200
page manual.

FEASY FILE AND REPORT CREATION
Design professional-looking data input
screens without leaving the menu
structure. There is no need for complex
programming. Once created, the edit
screen allows you to input and edit
your information in a matter of
minutes. Also attach special notes to
any of your records with the built-in
MemoWriter. The MemoWtiter is the
perfect way to attach specific
information to a single record.
Custom reports are easy to create
without using the available

programming language. Column or
page-style reports can be created
quickly, and viewed on your computer
screen or printed to paper. As with all
reports generated by Dac-Easy Base,
you can select which records will be
included in your report and how they
will be sorted. Special headings and
subtotals can be added to give you the
exact information you need.

GREAT FOR ADVANCED USERS

Yes, Dac-Easy Base is easy to use, and
it is also very powerful. An unlimited
number of records with up to 60 fields
per record, ability to access up to three
files at a time, date arithmetic
capability, formula fields for
calculations within files, dynamic
abbreviations, and keyboard macros
are just a few
of the powerful
features
available at
your fingertips.
Dac-Easy Base
can read and
convert dBASE
II files and can
run DBASE Il
programs.

30 DAY MONEY BACK GUARANTEE
Dac offers a 30 day unconditional guarantee on all
products bought directly from Dac Software (less

shipping charges) There is a $10.00 restocking fee
if the disk envelope is opened.

Minimum Hardware Requirements:

IBM or other compatibles, 256K memory, MS-DOS or PC-
DOS 2.0 or later, two DSDD drives, color or monochrome
monitor.

IBM and PC-DOS are registered trademarks of International
Business Machines. MS-DOS is a trademark of MicrosSoft
Corp. dBASE Il is a trademark of Ashton-Tale, Inc. Dac-Easy
is a trademark, and Dac-Easy Base is a trademark of Dac
Software, Inc.

Inquiry 76

GREAT FOR THE HOME
There are unlimited uses for Dac-Easy
Base around the home. Keep track of
mailing lists, birthday lists, check-
books, household inventories, stamp
collections, recipes, client lists; and the
list goes on and on. Dac-Easy Base is
so easy to learn you will create your
first database in no time. Call now and
take advantage of the tremendous
benefits of organized data.

TO ORDER
CALL TOLL FREE

1-800-992-7779

(IN TEXAS CALL 1-214-458-0038)

Mail to;: % dac software, inc.
4801 Spring Vailey Rd, Bldg. 110-B
Dallas, TX 75244

Yes, please rush me copies of
Dac-Easy Base today. | have enclosed $49.95
(Texas residents add 7V4% sales tax) for each
copy + $7.50 for shipping.

Name

Company

Address

City

State Zip

Phone

¢+ Computer Brand

* % % % Method of Payment % % %
[ Check (] Money Order
[0 VISA OO AMEX (J MC

' CODE 826



WHAT'S NEW

SOFTWARE @« BUSINESS AND OTHER

Creating Graphics
with Hoops

H oops, a graphics software

program made up of a
library of three-dimensional
routines, has a hierarchical
segment structure. The rou-
tines control geometric
modeling, viewing, rendering,
and user interaction. The pro-
gram also contains an interac-
tive graphics debugger. It
features hidden-line removal,
hidden-surface removal, and
shaded image-rendering capa-
bilities. You can transform,
highlight, rotate, and scale
complex objects, as well.

The routines are written in
C and are callable from any
C or FORTRAN application.
The program is built around a
device-independent interface,
so an application developed
on one device can be run on
another without modification.
Hoops runs under UNIX,
VMS, and DOS operating
systems. The cost of the
microcomputer version of the
program is $875; licenses for
additional machines cost
$250.

For more information, con-
tact Flying Moose Systems
and Graphics Co. Ltd., The
Clinton House, Ithaca, NY
14850, (607) 273-3690.
Inquiry 594.

Tax Reform Act
Accounted for
in Software

he Tax Mini-Miser is

available in a Tax Reform
Edition for IBM PCs ($195)
and Apple IIs ($119).

You can calculate the poten-
tial tax savings of deferring
income or taking a capital
gain this year instead of next,
and you can create and review
up to six tax strategies and
project them on the screen at
the same time. According to
Sunrise, the manufacturer, the
program calculates a typical
three-year projection in 5 to
15 seconds.

Tax Mini-Miser works with
Lotus 1-2-3; however, 1-2-3 is
not required to run the

program.

A California version that
computes Federal and Califor-
nia state taxes simultaneously
is also available. The IBM PC
version costs $295; the Apple
version, $149.

For more information, con-
tact Sunrise Software Inc.,
240 Twin Dolphin Dr., Suite
E, Redwood City, CA 94065,
(415) 595-5255.

Inquiry 595.

ZTax-Plan is a tax plan-

ning and projection pro-
gram that runs on the IBM
PC and Macintosh with a
Lotus 1-2-3, Multiplan, or
Excel spreadsheet. It takes the
changes in the capital-gain
rate into account, along with
the exemption, interest deduc-
tion, and passive loss phase-
out. You can analyze and
compare tax strategies for
each year and print out
reports and summaries.

The Personal Planning Edi-
tion is $95, and the Busi-
ness/Corporate Planning edi-
tion is $295.

For more information, con-
tact EZWare Corp., 29 Bala
Ave., Bala Cynwyd, PA
19004, (800) 543-1040; in
Pennsylvania, (215) 667-4064.
Inquiry 596.

T axworks is a tax-return
preparation program that
automatically stores data you
enter and lets you experiment
with various tax strategies. It
runs on IBM PCs and CP/M
computers. A Federal version
designed for tax professionals
prepares 18 Federal forms and
schedules; it sells for $500.

Smaller versions, which con-
tain fewer schedules, are
priced from $75 to $175. And
a California program, which
transfers applicable data from
the Federal to the California
schedules, costs an additional
$100.

For more information, con-
tact Hollingsworth Business
Services, 881 Alma Real Dr.,
Suite T-2, Pacific Palisades,
CA 90272, (213) 459-2746.
Inquiry 597.

Keep Your Home
Finances on Balance

n Balance is a home

finance program with
screens that work and look
like a checkbook register. You
can enter up to 800 financial
transactions and set up 175
accounts, defining them as
assets, liabilities, income, or
expenses. You can also flag
any tax-related expenses to
simplify recall at tax time.

On Balance runs on the
Apple Ile and Ilc with a
minimum of 128K RAM. The
program sells for $99.95.

For more information, con-
tact Broderbund Software
Inc., 17 Paul Dr., San Rafael,
CA 94903-2101, (415)
479-1700.

Inquiry 598.

Business Modeling

usiness Strategist is a

$249.95 business training
application that lets you
simulate a company’s opera-
tion. Competitors and case

WHERE DO NEW PRODUCT ITEMS COME FROM?

The new products listed in this section of BYTE are chosen from
the thousands of press releases, letters, and telephone calls we
receive each month from manufacturers, distributors, designers, and
readers. The basic criteria for selection for publication are: (a) does
a product match our readers’ interests? and (b) is it new or is it
simply a reintroduction of an old item? Because of the volume of
submissions we must sort through every month, the items we publish
are based on vendors’ statements and are not individually veri fied.
If you want your product to be considered for publication (at no
charge), send full information about it, including its price and an
address and telephone number where a reader can get further in-
formation, to New Products Editor, BYTE, One Phoenix Mill Lane,

Peterborough, NH 03458.

histories for the computer, oil
and gas, brewing, automotive,
and pharmaceutical industries
are provided.

Simulation models within
the program include economic
information on real-world
situations, consumers, in-
vestors, and expert analysts.
During the simulation you
must make business decisions
on pricing, financing, adver-
tising, and labor costs, and
help is available to you at
each stage.

The program runs on IBM
PCs, XTs, ATs, and com-
patibles with at least 384K
RAM and MS-DOS or PC-
DOS 2.0 or higher. For more
information, contact Reality
Technologies, 3624 Market
St., Philadelphia, PA 19104,
(800) 346-2024.

Inquiry §99.

Personal Portfolio
Manager

his management and

analysis software lets you
generate reports, including
Schedule B and D Federal in-
come tax liabilities. You can
keep a year-to-date transaction
file, analyze different trading
strategies, and flag securities
that have met your buy and
sell objectives. According to
Abacus, the program enables
you to manage as many port-
folios as your computer’s
memory permits.

The program features the
capability to update quotes
automatically through the
Dow Jones News/Retrieval or
Warner Computer systems.

PPM runs on IBM PCs,
XTs, ATs, and compatibles
with 256K bytes of RAM,
MS-DOS or PC-DOS 2.1 or
higher, and a Hayes-
compatible modem to access
the on-line services. The pro-
gram sells for $79.95.

For more information, con-
tact Abacus Software, 2201
Kalamazoo SE, PO. Box 7211,
Grand Rapids, MI 49510,
(616) 241-5510.

Inquiry 600.
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Yes, Lotus Manuscript™ is a very
different kind of word proces-
sor. Because when you're
processing long, technical doc-
uments such as proposals,
specifications and reports, you
have very different kinds of
needs.

Needs like mixing text and
graphics on the same page. Or,
creating complex equations. Or,
working with columns and
tables. Or, making wholesale
revisions.

Very often technical docu-
ments require the mixing of
text and graphics on the same
page. Graphics from Lotus®

even an entire chapter with just
a few keystrokes.

LotusManuseript

=
Aoyt e
plriseptae]

Also, because Manuscript
is structured, you can globally
format an entire document or
format by individual sections.

over the look of your document.
You can position and size
graphics anywhere on the
page. You can choose fonts and
point sizes from a built-in type-
face list. You can even save
format information as a tem-
plate for regular use.

Asfor the quality of output,
Manuscript takes full advantage
of today’s printing technology,
from dot-matrix to laser, includ-
ing PostScript® printers.

Manuscript is designed to
work on most IBM® PCs and
compatibles* Its familiar 1-2-3
interface makes iteasy to use.
And our Manuscript evaluation

May we sugdest Manuscript.

1-2-3} Symphony” and Free-
lance® Plus. With Manuscript
you can import spreadsheets
and charts, as well as diagrams
and scanned images.

Another feature designed
specifically for the writer of
technical documents is Manu-
script’s integrated Outliner.
When you collapse the docu-
ment you're able to navigate
the outline much easier than
wading through the entire
piece. You can move a page, or
Spreadsheets,
graphs and charts A
Srom 1-2-3% and
Symphony® can
eusily be mixed
willi text on the

Imagine changingallhead-
lines from 14 point plain |
text to 16 point bold, by a
simple menu selection.

How about the age
old dilemma of proof read-
ing revisions? Manu-
script’s Document
Compare feature high-
lights changes between
revisions. You might call it
fool-proofreading.

Also, Manuscript automati-
cally sizes and generates math
equations as well as
upper and lower case
Greek symbols, dia-
critical marks and brac-
kets. No longer do you

With owr Document’-,
Preview feature you '

can see how anyy page will look before it’s
printed. Zoom capabilily lets you take a
closer look at graphics and equations.

kit makes it easy to try. For
$10.00, you'll get a presenta-
tion disk, working software,
and a tutorial manual. To get
your evaluation kit, call
1-800-345-1043, ask for lot
YF-1450. Or, for more infor-
mation, see your authorized

Sume page. need to literally cut Lotus Dealer, or write Lotus
You can throw | and paste to create Development Corp., 55
((zt [;S(([lzll{z?)wc ls[gz(iz:;)(} S equatiglls. Cambr@dge Parkway,
paste wea thing | e ' With our powerful Cambrldge, MA 02142.
of the past. i Print Formatter you .
have complete control Lotus MELHUSCI‘lptW
© 1986 Lotus Development Corporation. Allvights reserved. Lotus, 1-2.3, Symphony and Freelance are registered trademarks and Lotus Manuseript is a trademark

of Lotus Development Corporation, PostScript is a registered trademark of AdobeSystems. Ine. IBM is a registered tradenark of International Business Aachines.
*Manuseriptand Manuseript Evaluation Kit require 512K and « hard disk
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EVENTS AND CLUBS

EVENTS

1987 Computer Graphic Invitational
Computer Conference, San Jose, CA, and
North Dallas, TX. Invitational Computer
Conference, 3151 Airway Ave. #C-2,
Costa Mesa, CA 92626, (714) 957-0171.
February

Third International Conference on Data
Engineering, Los Angeles, CA. Computer
Science Department, Marguerite Jacks Hall,
Stanford University, Stanford, CA 94305,
(415) 723-0685. February 3-5

Sixteenth Annual Computers in Education
Conference: Macro Vision—A Broader
View of Technology, Portland, OR. Bob
Hamel, Multnomah ESD, 220 Southeast
102nd, Portland, OR 97216, or call Tony
Vaught, (503) 657-5154. February 5-7

Sixth Annual Computers in Education
Conference, Manchester, NH. Carol Anne
Eldridge, New Hampshire Association for
Computer Education Statewide, 741 Chest-
nut St., Manchester, NH 03104, or call
Michael Goldsmith, (603) 225-08I5.
February 9

Communication Networks 87, Washing-
ton, DC. CW/Conference Management
Group, PO. Box 9171, 375 Cochituate Rd.,
Framingham, M A 01701-9171, (800) 225-
4698; in Massachusetts, (617) 879-0700.
February 9-12

1987 Systems Design & Integration Con-
ference, Santa Clara, CA. Electronic Con-
ventions Management, 8110 Airport Bivd.,
Los Angeles, CA 90045, (213) 772-2965.
February 10-12

Mansfield Mid-Winter Hamfest/Computer
Show, Mansfield, OH. Dean Wrasse
KB8MG, 1094 Beal Rd., Mansfield, OH
44905, (419) 589-2415. February 15

Electronic Imaging West, Anaheim, CA.
MG Expositions Group, 1050 Common-
wealth Ave., Boston, MA 02215, (800)
223-7126; in Massachusetts, (617) 232-5470.
February 16-19

Artificial Intelligence: Technology, In-
dustry, and Applications, Los Angeles,
CA. UCLA Extension, P.O. Box 24901, Los
Angeles, CA 90024, (213) 825-3344.
February 17-20

February 1987

Fifteenth Annual ACM Computer Science
Conference and SIGCSE Symposium, St.
Louis, MO. ACM, Conference Department,
11 West 42nd St., Third Floor, New York,
NY 10036, (212) 869-7440. February 17-20

Which Computer? Show, Birmingham,
Warwickshire, U.K. British Information Ser-
vices, 845 Third Ave., New York, NY
10022, (212) 752-8400. February 17-20

Second Guelph Conference on Computer
Conferencing and Electronic Messaging,
Guelph, Ontario. Robert J. McQueen,
Department of Communications Services,
University of Guelph, Guelph, Ontario,
Canada NIG 2W\. February 18-19

Fifth Annual Missouri Computer-Using
Educators Conference, Columbia, MO.
Michael C. Holden, 205 Hill Hall, Univer-
sity of Missouri, Columbia, MO 65211, (314)
882-7403. February 20-21

Microcomputers in Control Systems:
Hardware, Software, and Interfacing,
Washington, DC. Continuing Engineering
Education, The George Washington Univer-
sity, Washington, DC 20052, (800) 424-
9773; in Canada, (800) 535-4567; in DC,
(202) 994-6106. February 23-27

Computer-Aided Software Engineering
Symposium, Atlanta, GA. Digital Con-
sulting Associates Inc., 6 Windsor St.,
Andover, MA 01810, (617) 470-3870.
February 24-26

Ohio Department of Education and the
Ohio Education Data Systems Associa-
tion’s Sixth Annual Computer Fair, Col-
umbus, OH. Dan Henige, Penta Schools,
30095 Oregon Rd., Perrysburg, OH 43551,
(419) 666-1120. February 25-26

COMMTEX ’87, Atlanta, GA. International
Communications Industries Association,
3150 Spring St., Fairfax, VA 22031-2399,
(703) 273-7200. February 26-28

If you send notice of your organization’s
public activities at least four months in
advance, we will publish them as space
permits. Please send them to BYTE
(Events and Clubs), One Phoenix Mill
Lane, Peterborough, NH 03458.

CLUBS

Hands On! newsletter, Technical Education
Research Centers, 1696 Massachusetts Ave.,
Cambridge, M A 02138.

Assembly on Computers in English, af-
filiate of the National Council of Teachers
of English. Contact Lenora Cook, ACE, 12
Coral Tree Lane, Rolling Hills Estates, CA
90274, (213) 377-3701.

COM Press Quarterly, newsletter on educa-
tional software, COMPress, P.O. Box 102,
Wentworth, NH 03282.

California Educational Computing Consor-
tium Newsletter, Hal Roach, Mt. San
Antonio College, 1100 North Grand Ave.,
Walnut, CA 91789.

Academically Speaking, educational com-
puting newsletter from Scholastech, PO. Box
1545, Cambridge, MA 02238.

T-BUG, Chicago-area Tandy Business Users
Group, Ellen D. Weinstein, 1642 Coloma
Place, Wheaton, IL 60187.

Comput Ability, catalog of special products
for handicapped IBM users, ComputAbili-
ty Corp., 101 Route 46, Pine Brook, NJ
07058, (201) 882-0171.

SCPCUG, for IBM PC and compatible
users, P.O. Box 0396, Titusville, FL 32780,
Alan Tietjen, (305) 269-78I15.

Cape PC Users Group, Gene Neill, 131
West Heather Rd., Wildwood Crest, NJ
08260.

Amiga Guru, newsletter of the Cleveland
Area Amiga Users’ Group (CA-AUG), 3715
Townley Rd., Shaker Heights, OH 44122,
BBS: (216) 341-4452.

Tele/Tech, BBS for real estate professionals,
(703) 560-8931, or call Robert D. Weaver at
(703) 560-8981.

Sydney Kaypro Users Group (SKUG),
Hans Schneider, 122 Murriverie Rd., North
Bondi, New South Wales 2026, Australia.

PC Life, newsletter of the Long Island PC
Users’ Group, PO. Box 280, Commack, NY
11725; South of the Bauder BBS: (516)
932-2860. m
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The leading portable.

We're not too big

If you find portable computers that leave you
hanging a little hard to take, meet MultiSpeed™ from NEC.
A breakthrough of truly small proportions.

Our Multi is a mini. Just a decimal point over 11
Ibs. So you can really fravel light. More important, you
can fravel bright.

You can do more with MultiSpeed. Because it
has more power (640K) and more memory. And at 9.54
MHz it runs at twice the speed of the IBM Convertible.

Of course, you can expand our competitor's
capabilities. But to do that you have to add “slices’ And
pay the prices of the slices. Which can run hundreds

of dollars. For features that come standard on MultiSpeed.

And that's not the least of it. Because the slices

c&c Computers and Communications

“IBM Corvertibia is not campatible with IBM keybaard part No. 8529297
IBM & the IBM PC Converttle and PC/XT are registered tradamarks of intemational Businass Machines Inc.
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make their portable more portly. Most are over two
inches and weigh about a pound.

Then there's MultiSpeed's detachable screen. It
has a remarkable twist: a Super Twist LCD. Compare

Feature NEC MultiSpeed | IBM Convertible our readabl“W to
Clock Speed 954/477 MHz | 4.77 MHz theirs. There's
Standard Memory 640K bytes 256K bytes no Comparison.
Built-in Pop-up Firmware Yes No BeSideS a better
Separate Numeric Keypad | Yes No VieW, Yyou get a
Screen Type S-Twist LCD LCD 15% blgger

Keybd. Compat. IBM PC/XT | Yes No* view. Best of all,
Total Keys 85 78 there's nothing
Weight 1.21bs 12.2Ibs. small-minded

about MultiSpeed. It can do most anything your desktop



The new MultiSpeed™

foryour britches.

PC can. And, MultiSpeed is chock-full of savvy ideas. same feel of the desktop keyboard you're used to.
Like a built-in full-function word processor with a And, when you discover everything it comes
spel checker of 20,000 words. with, you'll be delighted at what it goes for,

It has a personal filing system and So, why settle for the portable computer

outliner. Plus Telcom, a powerfu telecommu- i that's more brawny. When you can have the

nications package. one that's more brainy. You'll find MultiSpeed
MuttiSpeed is compatible with the IBM at Bel Atlantic Business Center, Compumat,

PC and has an optional Hayes compatible Compushop, Computerland, Connecting

modem. Point and Micro Age. For the dealer nearest
Whats more, it even does windows. you call 1-800-447-4700.

Ithas a special multiple windowing feature For technical information call 1-800-

built right in. Which works at the touch NEC-SOFT. Or write NEC Home Electronics,

of a single "Pop Up" key. MultiSpeed = 1t Computer Products Division, 1255

has a separate numeric keypad and the ; - : Michael Drive, Wood Dale, IL 60191-1094.

lake the Mui ahd run.
MultiSpeed NEC
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Talking to Your Printer
Dear Steve,

I have been working in Amiga BASIC
and Amiga C. I own two printers: an
Epson FX-185 and an Okidata Okimate 20.
The problem is that I am unable to suc-
cessfully send escape codes to either
printer, although the software I use—
including D-Paint, Notepad, and D-
Print—all work fine with either printer.

I have written directly to Commodore
for help. Commodore sent a reply that in-
cluded a page from the ROM Kernel
Manual with escape sequences but no pro-
gramming examples. When I tried doing
what the letter suggested, I had no
success.

Thanks for any help you can give me.

Beverly Tranka
Gansevoort, NY

The Amiga ‘“‘talks’’ to the printer using
a piece of software called a device driver.
The device driver handles, among other
things, conversion of control code se-
quences between the Amiga and your
printer. This conversion allows the Amiga
to support many different printers.

The Amiga only understands its own set
of printer control codes. For example,
ESC [0 zis used by the Amiga to set the
line spacing on your printer. Your pro-
gram should send this sequence to the
printer, regardless of what brand or model
of printer you have connected. When you
send any characters to the printer, the
device driver gets them before the printer.
If you are sending a control sequence, the
device driver will not send it to the printer.
Instead, it will translate it into the proper
codes for the printer that you have
selected using the Preferences utility on
the Workbench. If you have selected the
Epson FX-80 printer, then the above con-
trol code will be translated to ESC 0 and
sent to the printer. This will set the line
spacing on the Epson to eight lines per
inch.

A complete listing of the Amiga control
codes can be found in the Amiga ROM
Kernel Manual, Volume I, beginning on
page 3-198.—Steve

Desperately Seeking Printer
Dear Steve,

We have searched without success for
a moderately priced, serial-interface,
bottom-feed printer designed to efficient-
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Conducted by Steve Ciarcia

ly handle one-across labels on tractor-feed
paper stock 6% inches wide. The labels
must be produced on demand rather than
in a batch mode and, as a result, two un-
used labels between every pair of useful
labels are wasted when each set is ad-
vanced past the tractors for removal.
These pressure-sensitive labels must be
bottom-fed, as they tend to pull away from
the backing paper and jam the printer if
they have to roll around the platen. This
eliminates printers with tractors preceding
the platen. Standard printers require letter-
width paper. Help!
David W. Jessup
Seattle, WA

There are two approaches you can take
to solve your problem.

First, you could look into the Okidata
line of printers (I believe you have a dealer
in Seattle), specifically the ML92, which
has bottom-feed capabilites and an ad-
Jjustable top tractor. To use this—or any
other parallel printer that meets your
needs—you will have to use a printer buf-
fer or printer adapter to convert your
RS-232C serial data to parallel format.

Second, you might contact Centronics
Data Computer Corp. (One Wall St., Hud-
son, NH 03051, (603) 883-0111, Ext. 4004)
for information on their nearest represen-
tative. I know that they make several
printers that would meet your needs, but
they are a little harder to deal with as they
service large- and medium-size systems.
Ifmy past experience is any guide, a serial
printer with bottom-feed in the Centronics
700 series would be in the region of $600.
—Steve

Upgrading an IBM PC
Dear Steve,

I want to upgrade my IBM PC to an XT
(or XT clone) as cheaply as possible so
I can add a hard disk and some more
cards. If T bought a new case, a bigger
power supply, and an 8-slot clone mother-
board, could I expect my original IBM
ROM BIOS chips to work in the clone
board and give me a true XT compatible?

Jack G. Aubert
Paris, France

If your need is primarily to add a hard
disk, the cheapest way is to buy one of the
aftermarket hard disk drive/controller sets
available for around 3400 from many

sources advertised in BYTE and most
other personal computer magazines.
There are some combination hard and
floppy drive controllers available that
would enable you to add the hard drive
without losing a slot. One company sup-
plying these is Maynard Electronics, 430
East Semoran Blvd., Casselberry, FL
32707, (800) 821-8782 or (305) 331-6402.

If you really need to add slots, then a
clone is probably your most economical
route. These are not usually similar
enough to the IBM that you can simply
transfer all the PC chips to a blank clone
board, although many of the PC chips
could probably be used. Since populated
boards are not very expensive, your best
bet might be to save your current PC
board intact as a spare or sell it along
with the case. I know of no clone boards
that will take the IBM ROM chips; they
usually use EPROMS that are not pin-
compatible with the IBM ROM chips.
—Steve

Transmitting Data over the Air
Dear Steve,

I would like to be able to transmit digital
data over the airwaves. I would like to use
a pulse-width modulated (PWM) scheme
or some equivalent to transmit in full-
duplex serial. I would also like to have a
fairly powerful transmission in order to
extend the range of the signal. Although
this system will not be broadcasting out-

continued

INASK BYIE, Steve Ciarcia answers questions
on any area of microcomputing. The most rep-
resentative questions received each month will
be answered and published. Do you have a
nagging problem? Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

PO. Box 582

Glastonbury, CT 06033

Due to the high volume of inquiries, we can-
not guarantee a personal reply, but Steve and
the Ask BYTE staff answer as many as time
permits. All letters and photographs become
the property of Steve Ciarcia and cannot be
retumed.

The Ask BYTE staff includes manager Harv
Weiner and researchers Eric Albert, Bill
Curlew, Ken Davidson, Jeannette Dojan, Jon
Elson, Roger James, Frank Kuechmann, Dave
Lundberg, Tim McDonough, Edward Nisley,
Dick Sawyer, Andy Siska, Robert Stek, and
Mark Voorhees.

COPYRIGHT © 1987 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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News about the Microsoft Language Family

The Evolution of Optimization Techniques Used in Microsoft® C.

One of the reasons the Microsoft C Compiler has been chosen by leading software developers is because
of the optimization techniques used in the code generator of our production-quality compilers. Microsoft's
advanced optimization capabilities mean that generated code is small and fast.

Local optimization was implemented in Microsoft C Version 3.0. Most MS-DOS®-based C compilers implement
this technique, but good local code generation such as that in Microsoft C Version 3.0 uses pattern matching to
select optimal sequences and register targeting to evaluate expressions in their target destinations. Peephole analysis
is also used and includes such optimizations as redundant load/store analysis. This increases the efficiency of
the resulting code by removing unnecessary or duplicate instructions. The compiler also optimizes branches
by shortening or removing branches where it can.

Microsoft C Version 4.0 went one step further with block optimizations that used common subexp'rasswn elimination.
This improved code optimization still further. The advantage is the time saved by avoiding recalculation of '
computations which are used repeatedly in the program.

For example:
a=b *(c/d); will evaluate to:
tmp = (c/d);
a=b*tmp;
e = * (c/d); will evaluate to:
e =f*tmp;
Note: depending on the context, tmp might be a register variable rather than a memory location.

The next progression for block optimizations is to do loop optimizationsin our future production-quality compilers.
If a calculation inside a loop does not depend on any calculations inside the loop, it can be moved outside the
loop. This is called invariant code motion. A second loop optimization technique is called induction variables.
This means that while in a loop, multiplies by the control variable can be turned into additions.

Examples of induction variable optimization:

1. for(i=0;i<10; ++i)
=i,
evaluates to:
for (i=0;1<70;i+=7)
i+=i;
2. char a[10];
for (i=0;i <10,i++)
b=
evaluates to:
memset (a, ‘¢, 10);
ie: the following 8086 instruction would be generated:
REP STOSB

There is also loop enregistering, in which case calculations can be kept in a register for the whole loop. Loop

optimization is implemented in the new 386 C Compiler in the XENIX® 386 Software Development Toolkit.

For more information on the products and features e,
discussed in the Newsletter, LéteSt DOS Ver51.ons.
write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 2.10
Or phone: !
(800) 426-9400. In Washington State and Alaska, M?crosoft FORTRAN 3.31
call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler ~ 4.00

' Microsoft Pascal ST e
Microsoft QuickBASIC 2000

Microsoft, MS-DOS, and XENIX are registered trademarks of Microsoft Corporation.

Look for the Microsoft Languages Newsletter every month in this publication.
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side of a building, I'm sure the FCC will
want to limit the transmission strength.
Unfortunately, I don’t know how to ac-
complish all this. All the literature I have
is in reference to modems using a trans-
mission medium such as a wire.

Since the transmission will be over the
air I assume that a great deal of noise will
occur. To prevent this noise from over-
whelming the data, I would like to add ad-
ditional error-detection/correction bits to
the transmitted signal. Ideally, I would like
to be able to detect and correct up to 2-bit
errors using a small number of ICs (I don’t
have a lot of board real estate available).
Are you aware of any ICs that implement
such algorithms?

Also, because I will be transmitting on
the open airwaves and some data may be
of a sensitive nature, I would like to guard
against unauthorized interception. I would
like to encode this data with a key encryp-
tion scheme where the key can be set by
means of data lines to an IC. I know that
the National Bureau of Standards has
released a Data Encryption Standard,
known as the DES; is this implemented
in IC form?

One last question: I was under the im-
pression that some minicomputers and
mainframes automatically detect baud

rates of terminals before the log-on
sequence is fully established. Is this ac-
complished through hardware using an
intelligent UART or USART, or does the
terminal send some predefined ASCII se-
quence until the host machine guesses the
correct baud rate and begins the session?
Thomas F. Geary III

Cohasset, MA

A common scheme to detect baud rate
is to have the terminal send carriage
returns, one at a time, to the computer.
Ifyou look at the bit pattern for a carriage
return, you will see that there is a long
“‘low’’ (or zero) time in the character. It
is this first string of zeros that you can time
in software to determine the baud rate. Of
course, if the terminal doesn’t send the
right character, the software could end up
with the wrong rate.

As far as sending digital information via
radio frequencies, you are correct in
stating that the FCC has imposed limits.
In fact, you might want to get a copy of
the Code of Federal Regulations, Title 47
(Telecommunications), Book 1, as well as
information on frequency allocations for
various services. Inother words, you can
have an unlicensed device meeting certain
criteria or you will need to have a licensed

device (which requires more overhead for
both you and the consumer). The rules
cover low-power devices that might be of
use to you. You can obtain copies of these
rules from the Government Printing Of
fice, 710 North Capitol St., Washington,
DC 20402-9325.

A handy source of circuits for design-
ing transmitters and receivers is The
Radio Amateur’s Handbook (Harper &
Row, 1983).

1o answer your questions on error cor-
rection and using an encryption algo-
rithm, two articles in the September 1986
BYTE present some practical solutions for
you. The first is my article ‘‘Build a Hard-
ware Data Encryptor,”’ which presents a
scheme that does not use block encoding/
decoding. The second is a Programming
Project, ‘‘Calculating CRCs by Bits and
Bytes’’ by Greg Morse. Since you mention
full-duplex transmission and a desire to
keep things reasonably simple, your sys-
tem could call for retransmission upon
detecting a transmission error. Another
reference is published by Control Data,
‘A Study of Methods of Error Detection
During Transmission of Binary Informa-
tion.”’ The cost is 36 plus shipping. The
address is CDC Literature Distribution

continued

A professional quality compiler in an easy to use environment.
% All operators and datatypes % Prototyping, structure passing
- assignment, enum - void % Tiered error messages (selectable
levels of “lint”) % Memfiles (TM) for using memory outside
the 128K limit as a file % Expanded library with over 200
functions (many System V) % ASM or OBJ output % 8087

runtime support * CC and “mini-make” (in source) for easy

compiles % Expanded user’s manual

‘Ecosoft
Libranan

AnMSDOSOBJ compatlble llbrarlan
that’s not limited to Ecosoft language
products.

* Add, delete, extract, combine,
set page size, get contents or index
of a library % With user’s manual
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- $9995

E%

Windowmg

Ecosoft Family of
C Products

Add dramatic graphics effects into your Eco-C88 C programs.
% EGA,CGA, and Z100 support % Over 100 graphics and support
functions % Write thru the BIOS or memory % Hershey fonts
* Supports view areas, rotateable fonts, clipping, arbitrary
fill areas % Extensive error checking % User’s manual.

Add pop up windows (for help, menus, error messages, special
effects, etc.) to your C programs quickly and easily.

% CGA, EGA, and monochrome support % Control any program

1-800-952-0472 (Orders)
1-317-255-6476 (Tech. Info.)

<
P |

Ecosoft Inc.
6413 N. College Ave.
lndianapplis, IN 46220

that goes through the BIOS % Use
up to 255 windows * No special
window commands (e.g., use printf
to write text to window) % Resize
- move windows % Custom titles
and borders

RS0
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PANASONIC PRINTERS.
THEY'RE GENERATING A LOT OF

GOOD PRINT.

The good reviews keep rolling in. And, as you
can see, the critics agree: Panasonic printers are
real winners!

But that shouldn’t come as too big of a surprise.

After all" ay vad. Laae thelr LU -ty cuu0n, wthae
Panasonic _ | Panasonic machines are well made, sturdy

printers that should serve well in the vari-

printers ous applications for Wthh they were de-

offer the
advanced

features and " PC WEEK—JUNE 17, 1986

ease-of-use you've come to expect from Panasonic.

So, whether your business is big, small or in-
between, you'll find a printer with features to love
every bit as much as the critics. Like—as one

with this lithe p.aner.

As far as I'm concerned, the KX-P1091
produces not near letter quality but rather
true letter quality in this mode. You'd real-
ly have to strain to dlstln uishiit fmm type-
writer qualny Knowine tha

alth company produced fast, couneous. iy
A [ and knowlcdgeable answers. i m

PC—SEPT. 17, 1985

reviewer observed—extraordinary near-letter-
quality on our dot matrix models. They also
come standard with impressive high-resolution
graphics capability. So you can add graphs,
charts, illustrations—even your company’s logo.

Not to be outdone, all our daisy wheel printers
give you sophisticated advances like boldface,
shadow and underline.

Of course, we've put just as much care into
the human side of our printers, too. You'll find

switches and buttons that let you change print sizes
and styles right on the printer rather than through
the computer. And, with our continuous, self
re-inking ribbons, you'll find yourself changing

. NN
- utiu pessoscallCe ur (fic
ribbons KX-P3i51. It is a well-built product
less often. that promises to deliver many hours of

trouble-free operation. The print quali-
When yOlf‘ dO, ty is clear and well-defined. The align-
our snap-in ment of characters on adjacent lines is
cartridge also excellent, a sign of a well-designed

> paper and printwheel trdnsport Wstem
makes it a SNap.  Weitmn omimm—— ;

Finally, just when PC PRODUCTS—APRIL, 1985
you thought all this would be
hard to top, there’s more: all our printers are backed
with an unprecedented two-year limited warranty.

Now that you've reviewed all of this for yourself,
call toll-free 1 (800) PIC-8086 for the name

v ey VT L Dpaiise
ot | w Wiis 30.1 pounds. Like all the Pan- | & of the dealer
as- asonics we tested at, the 1592 comes | g#  rlearest you.
iap-  with the company’s exceptional two-
:reis  year warranty. And like all of them, it & Or.you aan
rin- definitely rates alook. | 8 write to:
: ¥ Panasonic
Industrial

PRINTERS BUYERS GUIDE & HANDBOOK #3  Company,
Computer Products Division, Two Panasonic Way,
Secaucus, NJ 07094. You'll see how easily
Panasonic printers generate good print for you.

And you'll agree: THE EASIER, THE BETTER.

Panasonic

Office Automation O /A\
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MEMBERS PAY WHOLESALE
AND GET 14-30 DAY

BUSINESS SOFTWARE

(Please add $2.50 shipping and handiing for each title ordered from below.)

"~ 1= = NETWORK

America's Favorite
Business Software

Borland SideKick (UnProtected) $42.00*

Ao P Borland Turbo Pascal 35.00*

- . for the IBM and compatibles Breakthrough Software Time Line 2.0 203.00*
LOTUS 1-2-3 DBASE III+  WORD PERFECT Central Point Copy I PC 20.00°
Computer Associates Supercalc IV 239,95*

* * * Computer Associates Super Project Plus 239.95*
285.00* $375.00* $185.00% = st
Enertronics Energraphics 2.0 280.00*

Funk Software Sideways 32.00*

Borland Reflex $80.00* Harvard Harvard Total Project Manager 250.00*
Borland Turbo Pascal 8087 . 53.00* Hayes Smartcom [I—New VT 100 Emulator . 68.00*
Borland SuperKey 34.50* Living Videotext Think Tank 87.00*
FGS Fastback 85.00* MicroPro Wordstar 2000 210.00*
Microsoft Word Latest Version 3.1 229.00* MicroPro Wordstar 2000 + 259.00*
Microsoft Ol{lck Basic 54.00* MicroRim RBase 5000 215.00*
Microsoft Windows 51.00* MicroRim RBase 5000 258.25*
Microsoft C Compiler 230.00*

Microsoft Multiplan 98.00*

Your # 1 Source for Chips Monogram Dollars and Sense 85.00*
Multimate Advantage 270.00*

64K IBM™ 64K Memory Upgrade Kits (9 Chips) ~ $7.75* Multimate Multimate Latest Version 190.00*
MemOf.Y ) o 256K Dynamic Ram Chips ea. 2.90* Nantucket Clipper DBase IlI Compiler 350.00*
Expansion Kit 128K AT Mother Board Chips ea. 3.90* Norton Commander 36.00*
200ns/Set of 9 ' irua b Intel 8087 5Mhz Co-Processor 99.50* Norton Norton Utilities 3.1 43.00*
’ .l% 6 Intel 8087 8Mhz Co-Processor 161'50: Software Publishing PFS: Professional File 132.00*

$7 75* - latel"802820Mhz/EMhz 18700 Software Publishing PFS: Professional Write 105.00*
® All Chips are Guaranteed for Life Software Publishing PFS: Report 64.00*
Software Publishing PFS: Write, File, Graph 68.00*

TOLL tRENT BEFORE YOU BUY —Members are eligible to join the NETWORK'S Business
800 62 1 SME , and Game Software Rental Libraries to evaluate products for a full 14 days (Regular
FREE = Inquiry 206 Membership) or 30 days (VIP Membership) to see if they meet your needs. And the
) S 3 NETWORK'S rental charges are far less than other software rental services—JUST20%
(Orders-Membership and Advicel) OF THE MEMBER WHOLESALE PRICE. We feature over 1,000 available titles in
In Illinois call (312) 280-0002 BB27 ’

IBM/Apple/Mac
Your Membership Validation Number

You can validate your membership number and, if you
wish, place your first money-saving order over the phone
by using your VISA, MASTERCARD or AMERICAN EXPRESS.
Our knowledgeable sales consultants are on duty:
MON.-FRI. (CST) SATURDAY

“THE ™PC +is

December
8am-7pm 9am-5pm Only picidg iy o
PERSONAL COMPUTER NETWORK (R x:lgl;:l support behind
320 West Ohio it to make it a very

" Chicago, Illinois 60610 CST . ; ;
FOR CUSTOMER SERVICE AND ORDER STATUS || aflractive all iesnaiive: to higher
CALL: (312) 280-1567 priced competition.

PC NETWORK MEMBERSHIP APPLICATION

YES! Pleaseenroll me as a member in the PC NETWORK ™ and
send my catalogfeaturing thousands of computer products, all at
just 8% above DEALER WHOLESALE PRICES. I will also receive
“THE PRINTOUT", a special quarterly update on merchandise at
prices BELOW even those in my wholesale catalog and all the other
exclusive, money-saving services available to Members. [ am
under no obligation to buy anything. My completesatisfaction is
guaranteed. B27

Please (+) all boxes that apply:

“THE's bottom line? The PC +
is a highly compatible clone
worthy of consideration..."

PCWSRLD THE ™ PC I

100% IBM Compatible
256K/w 360K Drive, Turbo

“...theunit became the preferred d. AT Stvle Keyvboard
computer in our office, which Speed, Al'Style Keybaar

has several name brands as *
possible alternatives..."” .

C"lnpl"ﬂl' Dealer w/640K $469.00*

1 Year 2 Year
®Basic Membership $8 $15 O
With 14 Days Rental
Business Software Rental Library $25 [J addl. per year
GamesSoftwareRentalLibrary ~ $10 [J add'l. per year

1 Year 2 Year
®Special V.I.LP. Membership $15 O $25 O
With 30 Days Rental
BOTH Business and Game

SoftwareRental Libraries $30 [0 addl per year s
. PRINTER

EBill My Credit Card: (JVISA[JMasterCard [JAmerican Express / Citizen MSP-10 160CPS/80COL/Fric + Trac $259.00%
ccount i/ Citizen MSP-15 160CPS/132COU/Fric + Trac 340.00%
Number: DDDDDDDDDDDDDDDD ttan ,L; Citizen Premiere-35 35CPS Daisywheel 15~ 420.00*
B Epson EX-800 300/60CPS 132COL Par/Ser 440.00*
Exp. Date EPSON I;;{““'z“*ae Epson EX-1000 300/60CPS 132COL Par/Ser 569.00*
mon. yr. - Epson FX-85 160/35CPS 10” Par 329.00%
[OJCheck or Money Order Enclosed for $ 132CPS/200CPS LQ Epson FX-286 200/40CPS NLQ 435.00*
Name Epson LQ-800 180/60CPS 10" 24 Pin Par/Ser 470.00*
Address Apt No Epson LQ-1000 180/60CPS 15" Pin Par/Ser 665.00*
Cit State Zin % Epson LQ-2500 324/108CPS 24 Pin Par/Ser 955.00*
Y P ° Epson LX-86 120/16CPS 8.5" Par w/NLQ 205.00*

Telephone: ( )
My Computer(s) is: [JIBM [JIBM XT [JIBM AT
OApple I (OMacintosh Other

. 10 DAY HARDWARE RETURNS * CATALOG

(No Questions Asked, If You Don't Like It, Retumn It) (30,000 Items Listed)

Signature

(Signature required to validate membership)
Copyright© 1986, PC NETWORK, INC.
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Big Values on Computer Monitors

GAMES & EDUCATIONAL SOFTWARE

(Please add $2.50 shipping and handling for each title ordered from below.)

Broderbund The Prlinl Shop ) ) $30.00* MONITORS srrw
Broderbund The Print Shop Library, Disk 1 or 2 21.00* Amdek 3104 Amber TTL Monitor $130.00* 13"
Broderbund Toy Shop 34.50* Amdek Color 600 Hi Res RGB Monitor 365.00* i
Davidson Math Blaster or Word Attack 23.00* Amdek Color 722 Enhanced EGA Monitor 424.00* High Res
Electronic Arts Amnesia 29.97* Amdek Color 725 13" Ultra Hi Res 479.00* RGB
Electronic Arts Music Construction Set or One on One 15.97* Magnavox 14" Color RGB 640x240 Monitor 250.00*
Infocom Hitchhikers Guide, Ballyhoo 20.00* Magaavoxpl2iiinL Aimber Moniog 79‘00: Monitor
Infocom Leather Goddesses of Phobos 20.00* Magaavox| J4_ £GA Mortorw/il 435'00. T
. Magnavox 14" Multi-mode 489.00
Infocom Zork IL. Zor.k m . . 22.00 Princeton HX-12 Color RGB Monitor 369.00*
Microprose F-15 Strike Eagle or Silent Service 18.50* Princeton HX-12E Hi Res RGB/EGA Monitor 445.00*
Microsoft Flight Simulator Vers. 2 27.00* Princeton Max-12 12" Amber TTL 138.00*
Mindscape View to A Kill/First Blood Pt. 2/The Mist 21.00* Taxan 640 Hi Res RGB 7205400 a39.00+ NEC Multisync Monitor
Mouse Systems PC Paint + -Turn Your PC into a Color Macintosh 59.95* Zenith ZVM-1240 12" Amber Hi Res TTL 140.00*
Scarborough MasterType 19.75* s 530 oo*
Sierra On-Line Black Cauldron 21.25* L
Sierra On-Line King's Quest I/ 24.75*
Spectrum Holobyte GATO 18.00*
Spectrum Holobyte Telestar Level 1, Orbitor 24.00*
Spinnaker Alphabet Zoo, Kinder Comp., Face Maker 15.97* Your # 1 Source for Add In Boards
Spinnaker Delta Drawing or Most Amazing Thing 20.75*
Springboard Certificate Maker 31.00* U 1
Springboard Newsroom 29.97* THE™EGA Graphlcs + VIDEO BOARDS
Springboard Newsroom Pro 64.50* 22 * Hercules Color Card w/Parallel Port $135.00*
Sublogic Night Mission Pinball 20.00* Hercules Monochrome Graphics Card 162.00*
Sublogic Jet 27.50* Paradise Autoswitch EGA 336.00*%
‘ 100% EGA/ Paradise Modular Graphics Card 219.00*
*PC NETWORK MEMBERS pay just 8% above the wholesaleprice, plus shipping CGA/MDA Quadram Quad EGA + ) 323.00*
All prices reflect a 3% cash discount. Minimum shipping is $2.50 per order. THE"™ Color Card 100% [BM Compatible 60.00*
International orders call for shipping and handling charges. Money Orders, company compatible THE'"H720 Mono Graphics w/Parallel Port 69.00*
and perso_na\ checks_ please allow 10 working days_(o _c_lean All prices are subject to w/printer 100% Hercules Compatible!
change without notice. All products subject to availability. .
Or
TM—R ed trad ks of Apple/Ashton-Tate/AST/Compagq/ & 226]‘( MULTIFUNCTION CARDS
Epson/Hayes/lBM/ln(eI/I.olus/Macmlouh/chrouoh AST Advantage for AT w/I28K $325.00*
AST Six Pak Plus w/64K 139.00*
CALL FOR PRICING ON APPLE PRODUCTS Orchid Conquest 2.5MB RAM S/P/PCret Con/Cik ~ 220.00*
Orchid Tiny Turbo 286 399.00*
THE “Multi 1/0 . I/O Plus Clone Ser/Par/Game/Clock  60.00*
THE ™“Multi 384 w/OK Ser/Par/Game Clk/Cal 67.00*

THE'*2MB RAMCard Lotus"/Inte!""Specs w/OK ~ 99.00*

The Best Buys in Disk Storage

[
DISK DRIVES The Best Buy in
Everex 60MB ' Ht Int. Streaming Tape Backup $725.00*
 OWER IOmega Dual 20MB Bernoulli Box w/Crir! 2,199.00* Hayes MOdems
PRICE 10mega Dual 10MB Bernoulli Box w/Cntrl 1,710.00* Compatible
PC Network .2 Ht 360K Floppy Drive 75.00* ™
PC Network 10MB '2Ht Hard Disk Kit 289.00* THE ™ 1200 COM External
PC Network 30MB AT Internal Hard Disk 445.00*

1200 Baud w/auto dial, re-dial, speaker

THE ™ ZOMB PC Network 30MB Capacity '/zH( Hard Disk 425.00*
. B w/RLL Controller *

Hard Disk Kit  rc Network 10MB v2 Ht. Int. Streaming Tape  340.00* N

PC Network 20MB 'z Ht. Int. Streaming Tape 520.00*

W/COI’]tI'OHCI’, cables Tandon 20MB Internal Discard 435.00*

. MODEMS
"
4 o lﬁl’;‘i Z’(',%B :gfzg:,,g/‘;‘a’ﬁg g‘j'u”éfx f(‘T, sgg:gg. Anchor Lightning-1 2400 Baud ¥ Card $282.00*
° THE'*20MB Hard Disk Card 375.00* Anchor Lightning-1 2400 Baud External 309.00*
Hayes Smartmodem 2400 External 525.00*
Hayes Smartmodem 1200B w/Smartcom Ii 315.00*
VT-100 Emulator

Hayes Smartmodem 24008 Internal 478.00*
Prometheus 2400 Baud Upgradable Modem 329.50*
THE'1200 Com Short Slot Internal 109.00*

Modem w/Software
THE'"2400 Com External 2400BPS 259.00*
THE™ 2400 Com Internal 2400BPS : 197.00*
U.S. Robotics Courier 2400BPS External 345.00*
U.S. Robotics Password 1200BPS External 172.00*

"1'||||V|'P"--"u
EARERKARKER A§R
..u-.un.,\-e
s 1

~ COMPAQ ™ PORTABLE
20MB Hard Disk/360K Drive/256K RAM

$1,800.00*

COMPAQ ™ DESKPRO SYSTEM
256K CPU/1 Floppy/Hard Disk

$1,825.00*

AT&T 6300 PC CPU2/640K, 2 Floppy
1 Ser/1 Par, Mono Monitor,
MS DOS, Keyboard $1,640.00*

IBM ™ PC BASE SYSTEM
256K System/2 360K Drives/Keyboard

$1,025.00*

IBM™AT BASE SYSTEM
1.2 MB Floppy w/256K Hard Controller

$2,204.00*

IBM™XT 286 System $2,875.00*
IBM™PC 20MB HD $1,327.00*

- NEWSLETTERS + 24 HOUR BULLETIN BOARD - SOPTWARE RENTAI.S

(Catalog Price Updates and Reviews) (10,000 Free Programs to Download) (Over 1,000 Titles in our Library)
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Boost
1 CUrsor

: speed.

: i Stop
i CUr'SOr
i run-on.

With all the recent hoopla over performance,
it's ironic that two of the PC's ergonomic
deficiencies have been overlooked — its slow
cursor, and the tendency of the cursor to
remain in motion (run-on) after a cursor key
has been released. Finally, the solution —
Cruise Control™ from Revolution Software.

Cruise Control is a new productivity tool for
serious PC users. It boosts cursor speed,
typically by 3-SX. It eliminates annoying
cursor run-on. And it adds hands-free
cursor navigation to any application.

If you use 1-2-3, Symphony, dBASE, Reflex,
or Paradox, you need Cruise Control's Anti-
Skid Braking. Here's what the leader of one
Lotus users group said about Cruise Control:

"Once I used it, I wanted it! Excellent idea.
Verypractical. One of the best programns
ever sent to us for review!"

If you use Word Perfect, MS-Word, Q&A,
DisplayWrite, MultiMate, WordStar 2000,
Framework, PC-Write, or SideKick, you
need Cruise Control's Screen Runner, the
high-performance, ad justable-speed cursor.
Cruise Control's namesake feature takes the
drudgery out of paging through data base
records, long documents, and large
spreadsheets. It lets you repeat any key,
hands-free — at the speed of your choice.
And there's more. A Chronometer "types"
the time or date into your application at the
current cursor position. The keyboard-
controlled Screen Dimmer protects your
privacy. The programmable Auto-Dimmer
extends the life of your display screen.
Compatible with thousands of today's
popular programs, including Lightning,
SuperKey, and Ready!. Uses only 3K RAM.
For DOS 2.0 or later. Not copy-protected.
No risk, 60-day money-back guarantee.

Cruise _
Control
From now until 3/31/87:

Only $29.95.

Call now to order by credit
card (VISA/MC/AX):

201-366-4445

Or, mail $29.95 plus $3.50
shipping and handling to:

Revolution
S@ﬁ“itww@? Ime,

715 Route 10 East « Randolph,NJ 07869

Dept. 200
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Services, 308 North Dale St.,
MN 55103.
Good luck on your project.—Steve

St. Paul,

Game Port Thermometer
Dear Steve,

As a science teacher, I am attempting
to show my students the methods by which
microcomputers can be used to gather and
process laboratory data. I have built some
photosensors that interface with an Apple
II through the game port and am using
these for timing purposes. I would like to
construct temperature probes that also in-
terface through the game port, but I am
unsure of how this can best be done. Can
you offer any advice or assistance?

Danny Roberts
Fort McMurray, Alberta, Canada

The game port on the Apple II computer
allows a user to connect both digital and
analog devices. This connector has three
1-bit inputs, four I-bit outputs, a data
strobe, and four analog inputs.

The analog inputs, found on game 1/0
connector pins 6, 7, 10, and 11, can be
hooked up using a variable resistor
(typically in the range of 150,000 ohms)
between the input pin and +5 volts. The
variable resistance is used in a one-shot
timer, as you vary the resistance, its fre-
quency is changed, and an internal rou-
tine in the Apple converts this frequency
to a value that an Applesoft program can
read using the PDL() function.

An article in The Best of Micro Series,
Volume 3 (Micro Ink, 1980), entitled ‘A
Digital Thermometer for the Apple II’’ by
Carl J. Kershner describes a program to
read the temperature from a thermistor
and convert it to a digital display.—Steve

Info on Lear Siegler
Dear Steve,

I was given a Lear Siegler ADM 3A ter-
minal recently. Where can I get some
technical information, such as a manual
or schematics, for this device? Also, for
computer systems that use battery backup
for nonvolatile RAM, how does the cir-
cuitry make the switch from power sup-
ply current to battery current? You can’t
have both the battery and the power supply
on-line during the switch, can you?

Jeffrey L. Thorssell
Towson, MD

For information on your Lear Siegler
ADM 3A, check with Howard W. Sams
Inc. through their toll-free number, (800)
428-7267. They publish many service
bulletins and books for computer equip-
ment.

In regard to your second question,
you're correct in stating that the battery
and power supply are not connected at the

same time. The usual trick is to put a
diode in series with the battery to block
reverse current to the battery. Of course,
a diode is a fast switch, so when the power
goes away, the battery can take over.
There are other, more esoteric designs that
take the chip enable line into considera-
tion as well.—Steve

Digitizing Feet
Dear Steve,

I need to be able to superimpose com-
puter graphics and video from a camera
in real time. My application is in the realm
of biomechanics, where the computer
graphics are real-time plots of the forces
acting on a person’s foot while walking
(about 100 data points per second). The
video would be a picture of the foot in
motion.

Tecmar manufactures a graphics board
for digitizing video images that has both
RGB and composite outputs. Do you know
of any company that makes a moderately
priced mixer with synchronizing capabil-
ities?

Dr. Nathan H. Cook
North Eastham, MA

The device you’re looking for is a bit
specialized, sliding out of the computer
area and into the video domain. Tecmar
does not make a mixer for their graphics
board, and upgrading to a different board
with mixer would likely cost more than the
purchase of a high-end consumer or in-
dustrial video mixer.

Your best bet is to contact a local JVC
or Sony Industrial Video dealer. Both
companies manufacture full lines of video-
mixing and special-effects devices that
range from simple (in the $300 to $800
vicinity) to very sophisticated (35000 or
more). Your specific needs and desires will
dictate the right model for you.

The method normally used with such
mixers is to use one source as a reference
Jor sync timing (in your case, this would
be the graphics card) and lock the timing
of the other sources to the reference by
providing a ‘‘genlock’’ signal to them. The
camera used must have the ability to use
this signal. Fortunately, many industrial
and home models have such provisions.
If you're unsure, contact the dealer where
you bought the camera.

The other possible method is to correct
timing using a television ‘‘frame-store’’
device on each source, but I won’t ruin
your day by telling you the cost of that
equipment.

If this is to be a short-term project,
perhaps it would be easier and cheaper
to contact a video production company or
TV station in your area. If they have a
mobile or portable mixer system, they

continued



NOT COPY-PROTECTED.

Free 30-Day Tiial!

End Financial Hassles#49.

BEFORE QUICKEN: Who doesn’t want to get rid
of the hassles of paying bills, managing finances,
and keeping records?

AFTER QUICKEN: Finally, automate your
finances with software so fast and so automatic
that time and hassles evaporate.

If you write checks, youneed Quicken—the
breakthrough software that automates finan-
cial management for business and home.

Thebreakthrough is Quicken’s fully
automatic design. Quickenis so auto-
matic it remembers your recurring bills and
pays them—all you do is sign the checks.
Automatic macros cut laborious data entry
down to two keystrokes. Quicken manages
your checkbooks and even finds and fixes
your mistakes. It tracks and totals your ex-
penses by date, payee, and category.
Quicken is so completely automatic it
remembers to save and backup your data,
even if you forget!

And if you use Lotus or AppleWorks **
Quicken will automatically fill in your spread-
sheets with your financial data!

Quicken does the paperwork for you.
It’s bill-paying time. Fire up Quicken and the
screen looks just like a check. Your first bill
is the bank loan, you press two keys and,
zap, Quicken's macros write out the full
check. Next, the American Express bill. It’s
abiggee. You’re glad Quicken knows exactly
how much cash you have. Macros write the

check, letting you pick how much to pay. You

slip paper checks in the printer. Don’t
bother positioning them, Quicken does that
for you* Sign the printed checks and slip
them into Quicken’s window envelopes
...you’re done.

Compatibility:
IBM® PC, XT, AT, PCjr., and compatibles with 192K RAM and

one or two floppy disk drives or hard disk. Any printer. No modem

required. 1-2-3 and Symphony optional.

Apple® IIgs, IIc and Ile (Ie requires extended 80-column card),
withone or two floppy disk drives, or UniDisk™ 3.5. Any printer.
No modem required. AppleWorks optional.

Product names are trademarks of their respective
manufacturers.

*Patent Pending *°Lotus Transfer Utility available for $15 from Intuit
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Recordkeeping? That’s done for you.
With each bill, Quicken filled out your
records, updated all balances, and saved it
all on disk. Need torecord a check you
wrote at the store? No problem, Quicken’s
macros update your records in an instant.

Expense tracking, tax reporting, budgeting?
Simple. Say you want to know your charity
spending. Ask Quicken, and you get an
itemized list and dollar total. You'll always
know exactly where your money is going.
Want spending for Job 104 or Account 3072?
The answers are just keystrokes away.

Need cost reports, P&L's or other
financial reports? Set up the spreadsheet
you want in AppleWorks or Lotus** 1-2-3

or Symphony. Quicken’s ingenious
Spreadsheet Transfer actually reads your
spreadsheet and fills in the numbers you
want, where you want them.

Dread reconciling the checkbook? Quicken
makes it simple. And you can’t go wrong: If
there’s a mistake, Quicken will pinpoint the
error and automatically correct for it!

—

2

CRITICS HAIL A
BREAKTHROUGH

—InfoWorld Review Board

“It's more than good—It's indispensable.
Home and small business checking software
used to be too expensive, too hard to use, and too
rigid, and it took too long to use. Quicken has

changed all that.”
—Ken Landis, A+ Magazine

dina mu norennal

FREE! TAX REFOR
ANALYZER™ M

The Tax Reform Act of 1986 i

86 is the big-
gest tax change in 50 years, th;etblg
should you do to Save money now?

Find out fast with Quicken’
Reform Analyzer-a disk of :or::;-f’{ﬁx
I‘:’orksheet templates to use with
otus 1-2-§, Symphony, Multiplan®
Supel:Calc, or Appleworks. And it”s
;ree, Just for trying Quicken.
ust type in the key num
your last 1040 retu);'n. Ta?(el;:g:;n
Analyzer shows where the new law
affects you and the dollar change in
your tax bill. Next it lists what specific
actionsyoucantake and the tax '
dollars you’ll save,
:I‘ry Quicken for 30 days. If you return
it, Tax Reform Analyzer is yoursto
keep (offer expires 3/1/87). Details
‘are also in specially marked boxes

of Quicken.

For every business and home—for com-
puter experts and total novices. Quicken
handles an unlimited number of transactions
and accounts. Personalized checks are avail-
able for any bank; details are in the Quicken
package.

At $49, Quicken pays for itself. So
don't waste another moment. Order now
and get the new Tax Reform Analyzer free.

TRY QUICKEN RISK FREE

CALL 800 624-8742 (CA residents call 800 468-8481)
OR send this coupon with payment to:

Intuit, 540 University Ave., Palo Alto, CA 94301 (415) 322-0573

Please send me______copies of
Quicken and Tax Reform Analyzer at
$49.00, plus $3.00 shipping & han-
dling each, plus sales tax if in CA.

30 DAY RISK FREE TRIAL:

If not completely satisfied, return
within 30 days for refund, but feel
free to keep Tax Reformn Analyzer.

Ot M OApole It
[t enclose a check for
Please charge my:
[visa (IMastercard

Card # Exp. Date Daytime Phone:
Name (Print):
: Address: From
City: State: Zip: : "'“] ntu.t

L

No P.0. Boxes please. No COD or purchase orders. Authorization Code: BY0287
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might be willing to provide the equipment
and personnel at reasonable rates.—Steve

Limits of C-64
Dear Steve,

I just bought a C programming package
for my Commodore 64 and am very happy
with it. It is a full Kernighan and Ritchie
implementation and very easy to use. I
have found only one problem with it: I
have to wait for it to load the editor, save
the source, load the compiler, compile
from the disk, load the translator, save to
disk, load and run the linker, load the op-

timizer (this is actually optional), and
finally load the executable file. By this
time, I usually discover that I have forgot-
ten to include a function call, so I have
to go back and repeat the entire process.
I can live with the 1541 disk drive’s
speed (or lack thereof) in most cases, but
for software development using a com-
piled language, the 1541 is too slow. I am
considering building a RAM disk, but I
haven’t found any schematics for one com-
patible with the C-64. Can you help?
David Godshall
Goshen, IN

WHAY'S THE SECRET DEBUGGING WEAPON
USED BY EVERYBODY FROM BORLAND TO ORACLE?

FREE 44-PAGE

“WE COULDN’T HAVE DONE IT WITHOUT
ATRON'S HARDWARE-ASSISTED
SOFTWARE BUGBUSTERS.” 7
Philippe Kahn Larry Ellison
Borland Pres. Oracie Pres.

This is the city saved by the
Atron bugbusters. Your city.
Full of wizards, with hundreds
of millions of dollars invested
in wringing every ounce of
intelligence and performance
out of your PC. It used to be
plagued with the toughest
software bugs known to man-
kind.

PLAGUES OF
BIBLICAL PROPORTIONS

The first and most difficult
plaguc was impossible to trap
with software debuggers.
These were carivorous bugs
which randomly overwrote
programs, data, even the u
debugger. Nasticst were the g s G L,"ﬁ“” Logite
ones that slipped in once every
few houts, or changed their
behavior after cach new com-
pile. Forty days and forty
nights of recompiling, trying
something else, caused many
a would-be resident of the city
to run screaming into the wil-
derness, never to be heard
from again.

Second came the plague of
not knowing where the pro-
gram was, or where it had
rccently been. This com-
pounded the firstplague: How
could anyone know what
caused the random memory
overwrites? Add to this ran-
dom interrupts and timing
dependencies, and you begin
to understand The Fear that
gripped the city.

Then came the last plague,
which brought the wizards to
their knees before they even
started debugging. Their tow-
ering programs consumed so

mml."l

~ANSWER FROM ATRON.

PROBE displays the program exccution in detail, including sym-
bols and source code for C. Pascal, or assembly language pro-
grams. Which shows how out-of-range pointers got that way.

The third plague, not enough room for the
debugging symbol table to be co-resident in
memory with alarge program, wascured with
1-megabyte of on-board, hidden, write-pro-
tected memory. System memoy was then free
for the program, keeping the symbol table and
debugger safe from destruction.

When the job of bugbusting
was done, the wizards used
their PROBES as performance
analyzers. So they could have
both reliability and perfor-
mance. So they could send
only the best software into the
field.

IF YOU AREN'T AN ATRON
CUSTOMER, 0DDS ARE YOU
WON'T BE MAKING
THE TOP-TEN LIST.

On any given week, at least
ninc of the top ten best-sclling
software packages on the Soft-
Sel Hotlist come from Atron
customers.

Ever heard of Borland?
“Without Atron,” says its
president Philippe Kahn,
“there wouldn't be a Side-
Kick™. Turbo Lightning"
would be light-years away, and
Turbo Prolog™ wouldn't be
shipping today. "

Ever use a spreadsheet?
From Enable™ to Paradox"*.
their bugs were busted by
Atron products.

Into DBMSs? Everyone
from Ashton-Tate to Oracle
owns at least onc Atron bug-
buster.

If you use a product from
one of the companies in The
City, you owe life as you know
it to Atron. Our guess is that
99% of all PCs, XTs and ATs
have at least onc product
debugged with Atron bug-
busters.

much memory, there wasn't enough room for their symbol table, let alone
debugging software. Even if they could get past the first two plagues, this
onc Killed their firstborn software.

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS

The Atron solution came as a revelation: Monitor every memory
reference and every instruction executed, by adding a hardware board to
the AT or PC with an umbilical probe to the processor.

The result? Wham! The PC PROBE™ and the AT PROBE™ saved
civilization as we know it. The first plague was cured with PROBE'S
hardware-assisted breakpoint traps on reading, writing, executing, input-
ting and outputting. These could be done on single or ranges of addresses,
and could include particular data values. All in real time. For a mere
software debugger to attempt this, a 1-minute program would take 5 hours
10 exccute.

The second plague, not knowing from whence you came, was cured
withPROBE’S real-time triace memory: The history of program execution
is saved on-board, in real time. Once a hardware trap has occurred,

FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU
A PROPHET, AND YOUR COMPANY A PROFIT.

We've written a complete tutorial on state-of -the-art bugbusting.
And it's yours, free for the asking. Full of examples and illustra-
tions, it will show you how the wizards work their magic.

If you'retired of suffering the wrath of program bugs, call Atron
today. You could be busting bugs, and sales records, tomorrow.

THE BUGBUSTERS
20665 Fourth Sticet ® Saratoga, CA 95070 @ 408/741-5900

Capyright © 1986 by Atrun Corp. PC PROBE™ and AT PROBE™ Atrua. The other fine companics mentioned throughout thi s advertisement own numerous tradematks. Adv. by TRBA.
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Regrettably, you may be forced to live
with things as they are. The C-64 is a very
capable machine for what it was designed
to do, but it presents major obstacles when
you begin considering memory-expansion
projects like a RAM disk.

The 6510 microprocessor contained in
the C-64 is quite limited in register capa-
bilities, and it is designed to address only
65,536 bytes, maximum. With these limita-
tions taken into account, the only reason-
able approach to designing a RAM disk
would be to create a two-stage software
addressing scheme and use bank switching
to select the added memory. This would
be a slow process, since the only access
to the processor bus is through the expan-
sion port; you would have to use software
to select the bank, select the address, read
or write the data, and manage time-shar-
ing with the application. I'm sure you can
see that there would be little benefit real-
ized overall.—Steve

CIRCUIT CELLAR FEEDBACK

Power Interrupt Switch
Dear Steve,

After spending a tedious hour salvag-
ing blitzed directory areas on two of my
CP/M disks, it occurred to me that you
may have already designed a computer
power switch that would have prevented
this sort of damage.

As a fellow country-dweller, your prob-
lems are probably not much different from
mine. Two years ago, I built the power-
line filter you described in the December
1983 Circuit Cellar. I am very grateful for
the project; I've lost no hardware to
power-line surges since. (The database
program I use is reputedly sensitive to
minor fluctuations, but the errors I used
to have disappeared after I installed the
filter.)

Of course, my power-line ﬁlter does not
prevent disk overwrites if the power goes
off and returns a second later. Such oc-
currences are frequent here. The fluores-
cent light in our kitchen (normally kept
on) goes of f when the power flickers and
we have to restart it manually. Is it possi-
ble to use this principle for an interrupt
switch in a computer’s power supply so
that the power stays of f (or the computer
turns itself off) when the main supply
fails? If so, could you design a circuit sim-
ple enough for the average user to build
(i.e., those of us familiar only with
soldering-iron usage and not possessing
any expensive calibration meters)?

Donald J. C. Phillipson
Carlsbad Springs, Ontario, Canada

continued



3
2+ -10
4

5
= 45.76 SR=lidden

hraking reaction distance

Hi
39— 8.2 sec = 20,167 ft

hn

Engineering calculation raised to a new power.

The only software program

to combine the flexibility of a
blackboard, the simplicity of a
calculator, and the power of

a personal computer.

Now you can write
calculations on
your PC in stan-
dard math nota-
tion—mixing text,
formulas and
graphics with the
same free-form ease you have on a
blackboard or scratchpad.

No new languages to learn.
Simply type equations anywhere
“on the screen and MathCAD auto-
matically calculates and displays

Inquiry 159

yourresultsasnumbersor graphs—
exactly as you want to see them.
Change anything, and MathCAD
instantly recalculates the results.
Addtext at any point to support
your work. Then print and save
your entire calculation as an inte-
grated document.

Powerful built-in functions.
MathCADhandles bothreal and
complex numbers and does auto-
matic unit conversion and dimen-
sional analysis. It has a full range
of built-in functions including inte-
gration, differentiation, fft’s and
cubic splines. Or you can define
your own. No wonder thousands of
engineers use MathCAD every
day, for everything from robotics

MathCAD

MathSoft, Inc., 1 Kendall Sq.,Cambridge, MA 02139

to signal processing and thermo-
dynamics to fluid mechanics.

Call us today.

We're convinced that MathCAD
belongs on every engineer’s desk.
At $249, with our no-risk, 30-day
money-back guarantee, you really
can’t afford not to try it. To place
your order or to request further
information, call us now at:

1-800-MathCAD

(in Massachusetts: 617-577-1017)

MathCAD. Once you’ve tried it,
you’ll wonder what you ever did
without it. Order today.

Requires IBM PC® or compatibie, 512KB RAM, graphics card.
IBM PC is a registered trademark of International Business
Machines Corporation. MathCAD™ MathSoft, Inc.
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HARMONY COMPUTERS

2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223

800-VIDEO84 or 800-441-1144 or 718-627-1000 If it only took you a ‘‘tedious hour’’ to

recover your disks, you must be living
right. Congratulations!
Power supply design has taken a turn

KAYPRO
Kaypro PC 256K
2 - Drives Monitor 1269
Leading Edge Model D 512K 2 Dr.
Monitor $1149
Leading Edge Mode! D 30MB w/

Commodore 1571 $223.95
STAR NX-10 $202.95

Panasonic 1080i $184.95
IBM PC (1) DRIVE $915.00

monitor $1649

Brother HR 20

Brother 1509

Commrex 420 1BM

Citizen 120D

Citizen MSP 10

Citizen MSP 15

Citizen MSP 20

Citizen MSP 25

Citizen Premier 35 439

Epson LX80 (Homewriter 10)
169

Epson LX86 214
Epson LQ800 519
Epson LQ 1000 699
Epson FX 85 3!

“PRINTER SPECIALS”

Epson 286
Epson EX800
Epson EX 1000
Epson LQ2500
IBM Proprinter
IBM Proprinter XL
NEC 3550
NEC 8850
NEC P6

NEC P7

NEC P5 XL
Okidata 182
Okidata 192+

Okidata 193 Plus
Okidata 292 w/INTFC
Okidata 293 w/INTFC
Panasonic KXP 1080 i
Panasonic KXP 1091 i
Panasonic KXP 1092 i
Panasonic KXP 3131
Panasonic KXP 3151
Panasonic KXP 1592
Panasonic KXP 1595
Siekosha Printer

Star NX-10

Star SG-10C

Star LV 1210 iIBM

Star NX15

Star SD 10

Star SD 15

Star SR 10

Star SR 15 477
SR 10, SR 15 Sheetleed 49
Star SB 10 299
Star NB 15 899
Silver Reed Exp 420 209
Silver Reed Exp 800

Toshiba 341

Toshiba 351 Model 2

Toshiba 351C

Toshiba 321

1BM
AT Unenhanced

1.2 MB, 20 MB Hard Drive
Fountain PCXT Turbo
1BM Monitor

AST Six Pack 384K
AST Advantage 128K
AST Six Pack Premium
Hercules Color Card
Hercules Monographic Plus
SIGMA EGA (NANOW)
Quad EGA+

Video 7 EGA+

Video 7 Deluxe

STB EGA+

Paradise Auto Switch
Multifunction Card

1BM Disk Drive

Everex EGA Enhancer
Everex Graphics Edge
Everex Edge

Everex Graphics Pacer
Intel 8087-3

Intel 8087-2

Intel 80287-6

intel 80287-8

e
SEAGATE
Hard Drives
20 Meg. No Controller
10 Meg. w/controller
20 Meg. wicontroller
30 Meg. wrcontroller
30 Meg. AT #4038
40 Meg. AT #4051
Tandom 20 Meg.
Hard Card
\TARI

Atari 801 Printer

1050 Drive

Atari Writer+

Atari 1027

Atari Modem 301

520 ST Color System

520 ST B & W System

COMPAQ

Portable 256K 2-360K
Compagq Drives

Portable 256K 1-360K
1-20MB Hard Seagate

Deskpro 640K 1-360
1-20MB Hard Seaaate

2E Enhanced w/128K
Apple Drive w/ controller
Apple Dual Drive

Drive IIE, IC

Mac 512K

Mac Plus
Imagewriter 2

Apple llc with monitor

MONITORS
Amdek 300 Amber
310 Amber
Color 600
Color 722
Princeton HX12
Princeton HX12E
Princeton Max 12E
SR12
Scan Doubier
NEC Multisync
Goaldstar RGB Color
Goldstar TTL Amber
MOD!

ODEMS
Hayes 1200
Hayes 1200B No Smartcom
Hayes 1200B w/Smaricom2

Hayes 300

Hayes 2400

Hayes 2400B w/Smarlcom
Hayes 24008 No Smartcom
Micromodem 2E
Promethias 1200 External
Promethias 1200 Internal
Everex Modem Internal
Hayes Smartcom 2

COMMODORE
Commodore 128
1571 Drive
1670 Modem
Commodore 64C
1541C Disk Drive C
1802 Monitor
1802C
1902A Monitor
MSP 1000 Printer
Star SG10C
Amiga 512K, DOS,
Mouse Color Monitor

AT&T
640K 1-360K Drive
640K 1-360K 1-20MB
Seagate Hard Drive
ATT Monitor
Toshiba 3100
Toshiba 110

SOFTWARE
Lotus 123 Ver. 2
D Base 3a
Framework
Symphony 1.2
Microsoft Word 3.1
Microsoft Windows
Word Perfect 4.2
Q&A
PFS Write
Norton Utilities
Microsoft Mouse

Unique 4G-PIPS “Infori
SORD’s 4G-PIPS is a complef NS AN X A e e s ey

an “information processo;
SYRICI Il ol (o (e CERE-WINgle, consistent operating

ons and also allows you tCEEE]
%4 PC/AT compatibl

ronment for all applicati ‘
data as you process it. Being IBi

guaranteed to suit all tastes.

SoreD

SORD COMPUTER CORPORATION

wation Proces

sor”

nlike conventional soft\YEIg]

3, it's

for the better in the last few years. IBM
PCs, for example, have a signal (called
““power good’’) coming from the supply
that is active when the power supply
voltages are within normal tolerances.
When this signal is inactive (bad power)
the 8088 is forced into a reset state so it
can’t do any harm. A power dropout does
no harm until the power supply vol:ages
fail, at which time the processor is reset.
The power must remain off for at least 1

- second to allow the ‘“‘power good’’ to
become active again, at which time the
system performs a complete power-on
reset. Short power dropouts require you
to flip the power switch manually.

This signal ensures that low voltages
don’t cause too much damage; a fluctua-
tion may cause you to lose all open files
as if the power had gone out completely,
but your system won’t go crazy. Your
CP/M system doesn’t include such a
signal. Adding it to your computer via
some external device isn’t too difficult, but
there are some interesting trade-offs. If the
device is too sensitive it will shut your
system down, even for dropouts that or-
dinarily would not have caused any prob-
lems. If the device is not sensitive enough
it won't solve anything. The load on your
power supply determines how long the
supply will continue delivering good
power during a dropout, and this ‘‘sur-
vival window’’ will change if you add
more cards or RAM.

Also, there’s no good way to test the
device once you've built it. You would
need to remove the 120-V AC power for a
specific number of cycles. This would re-
quire some fairly fancy test equipment.
—Steve

That’ll Teach You...
Dear Steve,

You indicated you would like to hear
from people who have been influenced by
your column. Does basing a whole com-
pany on one of your write-ups qualify?

Our company manufactures an IBM PC
board that lets you plug 16 complete
300/1200-baud modems in a single slot.
All of this got started when I read your
November 1985 column. Keep up the
good work.

Tim Stryker
Galacticomm Inc.
Plantation, FL

Since many of my projects use the latest
technology, they often serve as application

Kyobashi K-1 Bldg., 2-7-12 Yaesu, Chuo-ku, Tokyo 104 Japan (03) 281-8130
New York: (212) 759-0140 London: (01) 631-0787 W. German ) 66-3077
IBM registered trademark of International Business Machines Corp.

examples for industrial users. I con-
gratulate you on your product innovation
and wish you luck.—Steve B
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Verbatim Ensures Your DataWon
Meet a Shocking End

28/20-Mp s50.01
Double Sided
Soft “““'ﬂﬂm':.mm ‘
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Intmducmg DataLlfe with DataHold
forUnsurpassed Data Protection

Static Danger is Everywhere—Your data is vulnerable to loss from an unseen
enemy—static electricity! Even small static charges could cause sudden data
loss from your diskette.

And staticlurkseverywhere. Just walk across a carpetedfloor and you build up
a static charge of up to 1,500 volts—enough to ZAP your data.

DataHold Protects Your Data—DataHold is our ingenious diskette liner that

disperses damaging static charges instantly. Compare DataLife to other popular
brands which retain static charges up to four minutes and your choice should

be obvious.
DataHold, available exclusively from Verbatim DataLife for unsurpassed data

protection.

323 Soquel Way
er a lm Sunnyvale, CA 94086
A Kodak Company 800-538-1793
Inquiry 308




When you want to talk computers...

HOME COMPUTER. MS/DOS SYSTEMS. DRIVES.

Atari Computers Allied Technology
520ST Monochrome System Apple Half-Heights.................... $109.00
520ST Color System................... X _ Controller Card...........cccceeenenine 39.99
1040ST Color System................. I CMS
800XL 64K Computer................... ) Drive Plus 20MB Intemal Card....399.00
65XE 64K Computer.................... } Everex
130XE 132K Computer............... I Stream 20 20MB Tape-Backup....669.00
Atari Peripherals Genie Technology i
1010 Cassette Drive..................... I 210 H 10 + 10 subsystem....... 1749.00
1020 Color Printer........................ 29.99 Indus
1050 Disk DFVE...........covvvernne., 12900 | PC-TOO 20 Meg ¢ Atari GT Disk Drive.................... 199.00
835 300 Baud Modem.................. 2499 | XT-Compatible 999 Commodore GT Disk Drive......... 199.00
850 Atari Interface...................... 109.00 | AT&T 6300.................... from $1699.00 lomega
M301 300 Baud Modem............... 39.99 | Compagq.......o.oorrvrrenen. from 1699.00 | A210H 10 + 10 Bemoulii Box..1899.00
XM801 80-Column Printer........... 179.00 | Cordata...............ccoorrrro. from 899,00 | A220H 20+20 Bemouli Box.....2439.00
XM804 ST Printer........cccveennn.. 169.00 | IBM-PC......oooooeoo from 1099.00 | Irwin
ICD PR Connection...................... 59.99 | IBM-XToooooooooo from 1699.00 | 110 D 10MB Tape backup.......... 369.00
S BM-AT..........cooooveeennnn. from 2699.00 | Mountain Computer
Leading Edge..................... from 999,00 | Drive Card 20MB Intemal Card...649.00
Toshiba 1100 Plus.......... from 1749.00 | A220 20 + 20 Subsystem........2199.00

Racore Jr. Enhancements
Jr. Expansion Chassis w/DMA.....319.00

A S Six Pak Plus PC/XT......ccccccee...
miga System Six Pak Premium PC/XT.............
Package $ 1 1 99 Advantage-AT 128K....................
Includes: Amiga CPU, 256K RAM expan- | Everex

sion, RGB Monitor, Amiga DOS, Basic, | EV-221 Evergraphics Mono
Tutorial, Kaleidoscope, Voice Library. EV-640 Edge Card.....................

Commodore Computers Hercules

Commodore-64C 64K Computer..189.00 | Color Card...........c.ccceevvvvreenennnn. 159.00 | Seagate ST-225

Commodore-64 64K Computer.....149.00 | Graphics Card Plus.................... 20900 | 20 MB Kit $389
Commodore-64 System............... 479.00 | Fifth Generation Toshiba

Commodore-128 128K Computer.269.00 | Logical Connection 256K L Half-Height 360K intemal
Commodore-128 System............. 759.00 | IDEAssociates

Amiga 1000 256K Computer....... 849.00 | IDE-5251 Local Emulator

Commodore Peripherals Intel

1530 Data Cassette...................... 34.99 | 1110 PC Above Board................ 279.00 | Maxell

1660 Commodore Modem............ 59.99 | Inboard 386K OK.........cccceveerrreennnnn. Call | MD-1 SS/DD 5Va”.......ccveeveveeennn. $8.99
1670 Commodore Modem........... 139.00 | NEC MD-2 DS/DD 5%a”.....cccceeevevcnnns 10.99
1541C Disk Drive.......ccccccvueeeeen. 189.00 | GB-1 EGA....ooovviiiiiiieeeeeicd 409.00 | MD-2HD Hi-Density 5%".............. 21.99
1571 Disk Drive.......ccccceeevveennnn. 249,00 | Quadram MF-1 SS/DD 3V2”...ccovveeeeevieeeeenns 1299
1802 Color Monitor..................... 189.00 | Quad Ega+ Graphics Adapter....339.00 | MF-2 DS/DD 3V2".....oueveeeeeeeannnnn. 21.49
1902 Color Monitor..................... 299.00 | Silver Quadboard................euuueeee 239.00 | CS-500 20Mb Streamer Tape........ 11.99
Amiga 1010 3'2” Ext. Drive........ 219.00 | Expanded Quadboard................. 119.00 | CS-600 60Mb Streamer Tape........ 1349
Amiga 1020 5%s” Ext. Drive........ 189.00 | VIDEO 7 Sony

Amiga 1080 RGB Monitor........... 269.00 | EGA Deluxe.........ccceereeeunreenannns 389.00 | MD1 SS/DD 5%a”.....cccovvveeeerrnnne 849
C128 512K Expansion Board....... 179.00 | Zuckerboard MD2 DS/DD 5V4”.....coviiveeeeeeannn. 9.99
PPI Parallel Printer Interface.......... 34.99 | Color Card w/Parallel.................... 89.99 | MD-2HD Hi-Density 5%".............. 2249
Xetec S/Graphix 8K...................... 69.99 | Monochrome Card w/Parallel......... 99.99 | MFD-1 SS/DD 3V2"...oveveveeeo, 14.49
Micro R&D MWS350.........cc.eeeenn.s 4499 | 576K Memory Card.........ccc...cc.... ! MFD-2 DS/DD 3Vo" ..o 2049

COMPUTER MAIL ORDER
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......... When you want to talk price.

MONITORS. PRINTERS. SOFTWARE.

Amdek Canon Ansa
Video 310A Amber TTL...oo....... $149.00 | LBP-8A1 Laser, 8 Page/Min.....$1899.00 | ParadoX...........c.cccoevrervrenvrennnns $459.00
Color 722 RGB, CGAEGA.......... 499,00 | Citizen Ashton-Tate
Magnavox MSP-10 160 cps, 80-Column....... 319.00 | d-Base ll+.....cc.cceveviivririinnnnnnnn. 429.00
8CM515 RGB Monitor-80............ 289.00 | MSP-20 200 cps, 8K Buffer......... 349.00 | Borland
7BM623 PC Monitor-80 Amber......99.99 | Premier 35 35 cps Daisywheel....499.00 | RefleX.........cccccceeerivinnrieeeniennnnenn. 99.99
NAP C.Itoh Lightening/Word Wizard................ 99.99
873 14” Multimode......ommnneeninn, 549,00 | 8510-SP 180 cps, 80-Column.......... Call | Central Point Software
NEC 310-SEP Epson/BM 80-Column....... Call | Copy Il PC....ccovvveiiiiieenicie 2499
12” TTL Green or Amber........... 129.00 | Cordata 5th Generation
JC-1401P3A Multi-Sync................... Call | The Desktop Printshop Laser.....2199.00 | Fastback.............ccoeeevmrrennnrvennnnns 89.99
Princeton Graphics Diablo Funk Software
MAX-12 12” Amber TTL............. 169.00 | Model 635 RO Daisywheel l Sideways.........cccceeeeeeeeeeieiinn. 4499
HX-12 12" Color RGB................ 42900 IMSI
HX-12E 12"RGB/EGA.......oovn... 499.00 Optimouse w/Dr. Halo................. 119.00
Quadram IUS-Sorcim
8460 Quadchrome Enhanced...... 499.00 Supercalc IV.....c.coevvvveiiiiiiiieennn. 319.00
Taxan Lifetree
640 12” Hi-Res RGB.......ovvvvvn .. 529,00 Volkswriter lll...........cccooeeveneeeennann. 159.00
Zenith Lotus
ZVM-1230 12” Green Composite...99.99 |%’Iotus 123 s 329.00
eca
Epson LX-86 $ Managing Your Money................ 119.00
120 cps, Dot Matrix 239 MicroPro
Anchor FX-85 160 cps, 80-Column.............. Call | Wordstar 2000 Plus.................... 299.00
6480 C64/128 1200 Baud.......... $119.00 | FX-286 160 cps, 132-Column........... Call | Wordstar Prof. w/GL Demo......... 189.00
Omega 80 Amiga..........c..ccveene.. 129.00 | EX-800 300 cps, 80-Column........ 479.00 | Microrim
VM520 ST520/1040 1200 Baud...139.00 | LQ-800 180 cps, 24-Wire Printhead..Call | RBase System 5.........cc..couve..... 339.00
Expressi PC-1200 Half Card........ 149,00 | Juki MicroSoft
Everex 6300 40 cps Daisywheel............. 699.00 | MicroSoft Word 30..................... 289.00
Evercom 1200 Baud Internal....... 129.00 | 6100 10 cps Daisywheel............. 429.00 | MicroSoft Mouse...............ccevun.. 129.00
Hayes 5510C Color Dot Matrix.............. 449,00 | Microstuf
Smartmodem 300 External.......... 139.00 | NEC Crosstalk XVI........ccvvviiiinneeennene... 89.99
Smartmodem 1200B Internal....... 359.00 | P5, P6, P7 Pinwriter Series............. Call | Multimate Intemational
Smartmodem 2400B Internal....... 539.00 | 3550 35 cps Spinwriter............... 779.00 | Multimate 3.3.......ccceeevvvvivurrennnen. 269.00
Practical Peripherals Okidata Multimate Advantage.................. 319.00
Practical Modem 1200 Extemnal...159.00 | ML-182 120 cps, 80-Column........ 219.00 | Norton Software
Quadram ML-193 + 200 cps, 132-Column....... Call | Norton Uttilities 3.1....................... 49.99
Quadmodem 11 1200 Baud.......... 299.00 | ML-292 200 cps, 80-Column............ Call - .
Supra ML-293 200 cps, 132-Column.......... Call
MPP-1064 AD/AA C64.................. 69.99 | Panasonic
1200AT 1200 Baud Atari............. 149.00 | KX-1080i 120 cps, 80-Column...... 219.00
KX-1092 180 cps, 7K Buffer........ 339.00
KX-1592 180 cps, 132-Column.....439.00
Star Micronics _ i
SG-10C 120 cps, C64 Interface...199.00 i 2000 ; 2
NX-10 120 cps, 80-Column......... 219.00 | Satellite Systems $
SG-15 120 cps, 132-Column........ 379.00 | Word Perfect 4.2 209
Texas Instrument Software Publishing Group
I"Gﬁ?b 150 cps, 80-Column........ 599.00 | PFS: Professional Write.............. 129.00
. oshiba lickart | Publisher.......... 2
U.S. Robotics $ P321 216 cps, 24-Pin Printhead...479.00 $h2 Zoﬁff;f;’“émﬁ:b - e
1200 Baud Internal 1 29 P341 216 cps, 24-Pin Printhead...589.00 | Enable..........coooooo 369.00

in the U.S.A. and in Canada

Call toll-free: 1-800-233-8950.

Outside the U.S.A. call 717-327-9575 Telex 5106017898
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283

CMO. 477 East Third Street, Dept. A102, Williamsport, PA 17701
ALL MAJOR CREDIT CARDS ACCEPTED.

POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks
to clear. For faster delivery use your credit card or send cashier’s check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A.
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced
or repaired at our discretion within the terms and limits of the manufacturer’s warranty. We cannot guarantee compatibility. All sales are final and returned shipments
are subject to a restocking fee.

Inquiry 67 FEBRUARY 1987 « BYTE 65



MADEIN

USA

12 5Mhz CLOCK SPEED ,

4MB RAM ON BOARD
8 LAYER STABLE MOTHERBOARD
3 SERIAL PORTS,

2 PARALLEL PORTS STANDARD.
If you look closely at what else PROTEUS
comes with, you too will come to the
intelligent conclusion:

* 30-DAY FULL MONEY-BACK GUARANTEE (TOTAL SATISFACTION GUARANTEED)

* FREE NATIONWIDE ON-SITE MAINTENANCE
* 15-MONTH FULL WARRANTY
* UNIQUE, BUT FREE 24-HOUR ONLINE TECH SUPPORT

* HIGH QUALITY MANUALS & UTILITIES.

+ all systems made in USA.
100% compatibility with AUTOCAD, NOVELL, UNIX, ZENIX

PROTEUS-286/286 GT

(A high performance AT engine)

80286-10 Intel CPU

8-layer motherboard

6/10MhZ, 6/12.5Mhz speed opt.

1MB RAM expandable to 4MB
on mainbd

81/0Oslots

selectable wait state 0-1

3 serial ports, 2 parallel ports

80287 coprocessor socket

Hard disk/fl. controller

5 Mhz DMA bus

clock/cal. battery

Two Floppy Drives; 1-1.2MB

one 360K/choice of 3.5"

AT Keyboard

System Price: $2195

WE HAVE THE LARGEST SELECTION OF HARD DISKS
MONITORS AND ADAPTERS AT LOWEST PRICES

PROTEUS-286E AT
$1495

A turnkey system includes:
80286 CPU 6/10Mhz

1IMB RAM

80287 coprocessor socket
Clock/cal.battery

Serial, Parallel Ports

Hard disk/fl. controller
1.2MB floppy drive

195W Power Supply

AT keyboard

Hercules compatible Mono card

High Resolution Mono Monitor

PROTEUS-286 AT
portable

80286 CPU, 6/10 Mhz

IMB RAM

Hercules compatible
graphics card

serial & parallel port

1200/2400B Internal Modem

20MB hard disk installed

9" Amber Monitor

Complete system $2395

PROTEUS XTi: $838
8088-2 CPU

4.77/8 Mhz speed
coprocessor socket

1MB RAM expandable to TMB on main board
zerowait state

2 serial ports

2 parallel ports

clock/cal. battery

Sasi Interface

135/150W 110/220v p/s

360K floppy drive

AT keyboard




BOOK REVIEWS

IN SEARCH OF THE
MOST AMAZING THING:
CHILDREN, EDUCATION,
AND COMPUTERS

Tom Snyder

and Jane Palmer
Addison-Wesley

Reading, MA: 1986

ISBN 0-201-16437-X

154 pages, $10.95

A PRACTICAL GUIDE
TO COMPUTER USES
IN THE ENGLISH/
LANGUAGE ARTS
CLASSROOM

William Wresch
Prentice-Hall

Englewood Cliffs, NJ: 1986
ISBN 0-13-690660-5

200 pages, $15.95

THE LEGAL GUIDE

TO DEVELOPING,
PROTECTING AND
MARKETING SOFTWARE
Thomas J. Smedinghoff
John Wiley & Sons

New York: 1986

ISBN 0-471-810274

322 pages, $39.95

AN INTRODUCTION

TO DIGITAL IMAGE
PROCESSING

Wayne Niblack
Prentice-Hall International
Englewood Cliffs, NJ: 1986
ISBN 0-13-480674-3

215 pages, $32.95

In Search of the Most Amazing Thing: Children, Education,
and Computers
Reviewed by Karl S. Wittman

I n 1983, Spinnaker Software (Cambridge, MA) published an
educational program called In Search of the Most Amazing
Thing. The game was a good computer simulation and made
learning fun. Tom Snyder, who wrote the game, uses the same
title for his new book. A former teacher and software publisher,
Snyder teamed up with writer Jane Palmer to critique traditional
concepts of educational computing. They build a strong case for
developing games and simulations that help the teacher teach.

A Cirisis in Education

Recently, intellectuals and politicians have criticized the nation’s
schools for our children’s poor performance in the basic skills.

ILLUSTRATED BY ANJA WREGBO-WELLING

This crisis in education, with
its emphasis on measurable
achievement and test score
results, has produced a climate
in which the new technology
of computers has seemed to
offer a magical way to improve
student performance. In this
context, the authors argue that
the educational community has
been uncritical in its ac-
ceptance of computers. Snyder
and Palmer suggest that the
schools have focused on the
technology rather than on pro-
viding a quality education for
our children, which should be
their primary objective.

The book stands on the
premise that neither educators
nor people who work in the
software and hardware in-
dustry know how to use the
new technology to support
education on the scale being
demanded by the public. While
Snyder and Palmer grant that
some educational software is
effective, they dismiss most
educational programs as inade-
quate and lacking innovation.
Yet educators and parents have
an ‘“‘excessively high opinion
of the computer’s educational
potency,” they claim.

The authors have no sym-
pathy for those who mind-
lessly embrace computers as a
panacea for the ills of educa-
tion. Parents, they say, are often deluded into thinking that
microcomputers in their child’s classroom or bedroom will solve
his or her learning deficiencies by making the child “computer
literate.” School boards, responding to the public pressure to
have computers in their schools, have climbed on the same
bandwagon.

The Computer As an Instructional Medium
A great debate continues between traditionalists who use the no-
tion of programmed instruction, computer-assisted instruction
(CALI), and those visionaries who seek to use the computer more
progressively. This tug-of-war is a recurring theme in the book.
Although CAI has been used in schools for about 15 years,
its widespread acceptance and the accelerated development of
software keyed to the curriculum have been apparent only since
the appearance of the microcomputer. While computing power
outstripping what was possible 15 years ago is potentially avail-
able on every school desk, educational software has not made
continued
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DeSmet C
execution profiler included

DeSmet C Compiler’........ still $109

The professional's choice for fast compilation and execution.
Includes Compiler, Assembler, Binder, Librarian, and Full
Screen Editor (SEE!™). Execution Profiler reports by
address, procedure name or line number. Supports both disk
and memory resident Overlays. Contains both 8087 and
Software floating point support. Full STDIO library.

With D88 Debugger Option

Gain most of the benefits of an interpreter while losing none of
the run-time speed of the C88 compiler. Display C source and
variable contents during execution. Set breakpoints by function
name or line number. Examine and set variables by name using
C expressions.

With Large Case option and D88 ... $209

Makes a great C Compiler even better. Adds 32-Bit Pointers to
C88 so you can utilize all of your PC. Groups scalar and static
data for fast access.

*D88 & Large Case Options available as add-ons.

C Ware Corporation
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A.
(408) 720-9696 — Telex: 358185
We accept VISA, MasterCard & American Express

BOOK REVIEWS

A DIVISIONOF ALLIANCE RESEARCH CORPORATION

- o ~ construction
ol , - O Gold-plated contac
1% 1 O Al pins switched

And now, backed by a
lifetime warranty.

computer accessories.

; . Visit your local DATA
/ x ' ~ SPEC dealer and see our
y : fullline of slim style data
switch boxes and other

EG

THE ULTIMATE IN COMPUTER ACCESSORIES

20120 Plummer Street ® P.O. Box 4029 e Chatsworth,
: / CA 91313 » (818) 993-1202 W
In Japan: Call Data Spec Japan LTD., Tokyo, Japan, Tel. (03) 774-7741
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the transition nearly as well. (See “A Hard Look at Educational
Software” by Adeline Naiman on page 193). CAI’s two basic
modes still exist: drill and practice, and the tutorial.

Drill-and-practice software assumes that the student under-
stands the subject-matter principles and needs practice to con-
vert this general understanding into mastery and application of
the material. The tutorial mode uses the computer to deliver in-
struction and attempts to imitate the student-teacher relationship.

These CAI modes are easily understood by educators and
parents because they closely parallel traditional teaching
methods. But the authors doubt the validity of the CAI approach.
Why continue to use dull, routine CAI programs, say Snyder
and Palmer, when they merely represent a transfer of workbooks
and texts to computer format? The computer is being wasted as
an educational resource if it is used as a delivery system for
teaching skills that could as easily be taught by conventional
means. :

The authors believe that software publishers have too great
an influence on teaching because they tend to closely correlate
their programs to existing curricula, rendering it fixed and dif-
ficult to change. School officials and teachers buy so-called wrap-
around software—programs that drill, test, and measure their
charges to make sure they conform to the rigid parameters of
the curriculum. Snyder and Palmer warn us not to institutionalize
technology before the school system really knows how to teach
and has found effective ways to use the computer.

The authors argue that the current crop of educational soft-
ware is ineffective for most students because the technological
algorithms that produce CAI areinherently linear processes. The
step-by-step nature of programmed instruction, despite the most
sophisticated branching and computer management of previously
learned skills, cannot match a five-year-old’s “creative insights
and cognitive leaps.” Significant learning is often intuitive, re-
quiring interpretation, contextual references, and dialogue be-
tween teacher and learner. Simply put, CAl is not yet capable
of artificial intelligence.

The Computer As Tool

Several researchers and writers, including Henry F. Olds Jr.,
senior editor of Classroom Computer Learning magazine, have
classified the functional uses of computers in schools. In Search
of the Most Amazing Thing borrows Olds’s three-part taxonomy
as a foundation for analyzing educational computing. The authors
clearly give low marks to the first element in Olds’s scheme,
computer as an instructional medium. They find computer ap-
plications more interesting than CAI but argue, for example, that
a word processor cannot improve writing skills or transform a
bad essay into a good one. Rather, the book makes an interesting
case for inventing new and more useful software applications
for the teacher.

The Computer As Modeling Device

The authors believe that the best use of computers in education
is to “create environments supportive of teaching.” A good com-
puter model helps a student learn by providing a forum for ex-
perimentation. Although adults can conceptualize the need to
learn facts and processes for later application, children usually
must wait a long time to appreciate their practical uses. Simula-
tions provide a method that teachers can use to stimulate students’
discovery of the application of abstract learning.

The Role of Interaction

Gameplaying has many virtues that the authors see as fundamen-

tal to effective learning, and it contains some basically different

approaches to traditional teaching methods. Snyder and Palmer

contend that educationally effective games and simulations are
continued



The Magnificent Seven.

PCA-40

PCA-30

Meticulously engineered. Exactly com-
patible. Incredibly priced. In the three
most competitive areas, Tandon’s new
line of XT and AT compatibles are more
than a match for any other models, from
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based on the idea that children learn primarily through social
interaction. That is, the game provides an environment in which
youngsters, with a teacher’s guidance, can act out situations, re-
spond to the consequences of their actions, and compare and
test out their new discoveries with others in the classroom.

Snyder uses his own programs as a basis for describing features
that make this format desirable. Simulations succeed when they
are integrated into other teaching methods and rely on things
computers do best: manipulating large amounts of data and
managing the many elements of a simulated setting.

If you enter a classroom where the children are successfully
using a computer game, say Snyder and Palmer, you should have
trouble finding the computer. Children are at the center of the
action, combining conventional and computer resources under
the guidance of a talented teacher. Directions for “play” don’t
specify information gathering and analysis, note taking, deci-
sion making, or teamwork. Yet these interactive skills are fostered
because kids are compelled to develop them in order to achieve
the game’s objective.

Refocus Priorities
In Search of the Most Amazing Thing is an important book for
parents, teachers, and policymakers to read. It reminds us that
education must remain focused on the child and not on the
technology. The authors draw extensively on critics of the com-
puter revolution in schools, particularly on MIT computer scien-
tist Joseph Weisenbaum. Like Weisenbaum, the authors are
clearly frustrated with the direction schools and industry have
taken. As a result, the book does not present a balanced view.
The authors are frequently at odds with the thinking of class-
room teachers. Case in point: Although Snyder and Palmer disap-
prove of traditional CAI, according to the current Johns Hopkins
University survey on the educational uses of computers (see
“Using Computers for Instruction” by Henry Jay Becker on page
149), CAI still accounts for about half of all computer-related
activity. The authors also generally neglect to mention CAI’s
positive aspects and application programs and the new innovative
approaches, such as Voyage of the Mimi, a program that com-
bines videotapes, computer programs, and print materials.
Despite the book’s harsh criticism of the educational communi-
ty, readers will be pleased that it places the teacher at the center
of learning. Teachers, say Snyder and Palmer, need time to
assimilate the technology, to “‘mess around” with the promise
of the computer, and, we presume, to search for that most amaz-
ing thing: sound educational practices as the school’s top priority.

A Practical Guide to Computer Uses in the English/
Language Arts Classroom
Reviewed by Karl S. Wittman

hildren start their formal schooling with a remarkable ability
to communicate using spoken language. But getting
youngsters to put those thoughts down on paper—in logical order,
using correct grammar and accurate spelling—is another mat-
ter entirely. Writing teachers are always searching for strategies
that capitalize on the natural eagerness of children to create.
Can computers in the classroom help do the job? Many writing
teachers have enthusiastically adopted word processors and desk-
top publishing to strengthen student interest in language. William
Wresch explores these and other applications of educational and
productivity software to improve writing skills.

Finding the Software

Wresch’s book is built on the premise that while computers can-

not teach writing, they can enhance a solid language arts cur-
continued
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riculum taught by teachers willing to experiment. The author
guides his readers through the large volume of published soft-
wareby choosing a few programs that illustrate applications for
each segment of the writing process: creating ideas, composing
the text, and editing and revising the work.

Although he believes that much of today’s educational soft-
ware is inadequate, Wresch tries to help teachers in grades 4
through 12 squeeze the best out of what’s available for micro-
computers. This is a modest objective, but Wresch’s slim book
only partially succeeds.

Word Processing and Writing

Wresch provides some useful hints for using word processors.
For example, he suggests that teachers focus on one type of revi-
sion at a time, such as content, transition, or sentence struc-
ture. To avoid discouraging beginners with complex word pro-
cessing commands, he says, teachers should first introduce the
essential text insertion, deletion, and printing functions. By start-
ing students off with short writing assignments, Wresch believes
teachers can build confidence in using the computer and
software.

The book also describes a number of simple classroom ac-
tivities that teachers can adapt to any available word processor.
For example, a short essay is prepared without paragraphs. The
text is distributed on disks to students who use a word processor
to produce an indented version for critique. Another activity in-
volves using the search-and-replace function to improve word
use and build vocabulary. The teacher supplies a list of com-
monly overused words, and students locate those words in their
own work and substitute better choices.

Prewriting

“Prewriting” exercises are used to help students discover ideas
for their writing. Some programs mimic traditional methods by
using a set of questions or brainstorming exercises to stimulate
a youngster’s thoughts. These idea processors can be particularly
useful in helping younger students develop new writing topics,
learn information organization and sequence, and explore their
ideas from different perspectives.

One typical prewriting program uses outline and categoriza-
tion routines to teach students to concentrate on grouping related
subjects. Children learn how to bring ideas together to form a
paragraph and how to create a series of connected paragraphs.
Wresch wisely advises teachers to search for prewriting soft-
ware capable of easily transferring its output to a word processor
so that students can continue to work on their text without

retyping.

Revising and Editing

Learning to write means learning to rewrite. Rewriting needs
to be encouraged because students often see themselves as
failures if their first draft is not perfect. Fortunately, with a word
processor the drudgery of retyping no longer exists; youngsters
with a neatly printed essay will be more willing to share their
efforts with classmates. Wresch contends that the computer
lowers the “cost of change” in time and effort, encouraging
youngsters to rewrite more often.

Rewriting also means revising—for style, for tone, and to more
clearly focus content to an audience. Wresch describes one group
of programs that are able to disassemble a paragraph by placing
each sentence on a new line. Seen by themselves, explains
Wresch, sentence fragments can be more quickly identified, and
sentences that are incoherent can be corrected. .

The author describes a controversial group of programs called
style analyzers. These packages identify such writing charac-
teristics as sentence length, use of passive construction, readabili-

continued
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ty level, and phrasing. Critics argue that computers are not able
to evaluate factors that constitute a composition because analysis
algorithms are based on comparing the student’s work with only
the style attributes of the few authors programmed into the soft-
ware. Wresch conveys the limitations while suggesting the ways
in which teachers might effectively use style analysis software
with more advanced students. He cautions that children are ready
to experiment with style analyzers only after they understand
the concepts of audience, purpose, and organization and they
have mastered writing mechanics.

The book also includes an informative section about using in-
teractive story generators as a creative writing technique. These
programs, modern versions of text adventure games, exploit the
computer’s ability to keep track of a story’s complex twists and
turns. Using this software, students learn concepts of plot,
character development, interaction, and dialogue.

Conclusions

I have mixed feelings about this book. On one hand, Wresch
offers many good insights and examples for writing teachers in-
terested in just how the new computer technology can be effec-
tive for them. However, Wresch’s guide suffers from the basic
approach of compiling reviews for a limited number of software
products. The educational computing market is rapidly expand-
ing, and out-of-date software is quickly replaced with far superior
products. Wresch considers a few classic programs but fails to
describe many more recent additions offering better graphics
and content.

The book’s diminutive size limits the number of programs and
the extent to which they can be examined. More frustrating,
Wresch’s book lacks the space to elaborate fully on many topics.
Drill-and-practice software is the least effective application of
the computer. Electronic workbooks are no better than their print
counterparts to teach writing mechanics. Yet the book provides
only the briefest of software evaluation checklists from the Na-
tional Council of Teachers of English. I am sure that teachers,
especially those new to educational computing, would appreciate
a more extensive and critical analysis of how to go about
evaluating software.

A Practical Guideto Computer Uses in the English/Language
Arts Classroom has much to offer, and teachers who follow
Wresch’s suggestions likely will be motivated to search for ad-
ditional resources. Unfortunately, the author provides no sources
that will keep an interested teacher up to date on products, in-
structional computing methods, and hints from colleagues. I was
disappointed, for example, that Wresch did not suggest his
readers consult the magazine The Computing Teacher for its
monthly column directed at language arts teachers.

Rather than devote a few pages to a superficial treatment of
computer hardware, Wresch could have used the space to in-
clude sources of public domain software or an annotated list of
support groups, such as Computer-Using Educators (CUE, 1776
Educational Park Dr., San Jose, CA 95133). I also expected
Wresch to detail some of the more exciting developments, such
as IBM’s Writing to Read program and the use of bulletin board
systems and on-line databases to motivate young writers.

Despite its shortcomings, this book will be a valuable addi-
tion to the library of many writing teachers. Wresch does a good
job of describing the features of various types of writing soft-
ware. His treatment of teaching methods and program reviews
clearly illustrates how software tools can be applied to most
categories of language arts instruction.

Dr. Karl S. Wittman writes on education and computers. He is
an administrator with the New York State Education Department.
He can be reached at 8 Reid Place, Delmar, NY 12054.
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MC/VISA # 17200 East Ohio Drive
Aurora, Colorado 80017
Expiration Date (303) 369-5001 Inquiry 2
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IBM PC AT performance'
PCjr price!

* AMPRO LITTLE BOARD/186
«8Mhz 16 Bit 80186 CPU

*512K RAM— No Wait-States

2 Serial Ports 50-38.4K Baud
«Parallel Printer Port

«4 Drive Mini/Micro Floppy Controller
«SCSI Bus Hard Disk Interface
+DOS Compatible ROM-BIOS
«Boots PC DOS 2.x, 3.x

5.75" x 7.75"

Computer Board Assembled & Tested w/Tech Manual & DOS Utilities . . . .. ..$489.
KMSDOS 3.2EGWBASIC . .. ovvvvtnvin i s i seea e s saasaeeenns $89.
DRI CONCURRENTDOS 4.1 Multi-UserO/S . ......................... $319.
* 512K EXPANSION BOARD (1Mb Total) 8087 Socket, Clock, 2 Channel RS232/422,

Buffered Expansion Bus & More . . ... from $149.

* AMPRO LITTLE BOARD (Z80) same as 80186 Board but ZBOA CPU, 64K RAM, 16K
EPROM, CPM2.2,ZCPR3 & Manuals $239. With SCSI Hard Disk Interface $279.

wwENCLOSURES W/POWER SUPPLY . ........iiiiiiiiiiiiiei s from $99.
$:5.25" DS 360K FLOPPY DRIVE ., .o i s s &5 s & v 5 a8 080 & €05 580 - $99.
+3.5" DS720KMICROFLOPPYDRIVE . ... ... $139.
1+ XEBEC OWL 10Mb SASI DRIVE w/Built-in Controller .................... $449,
-+SEAGATE ST225N 20Mb SCSI| Low Power '/2 HtDrive . . ................. $599
:WYSE & KIMTRON TERMINALS . ... ... .. ... from $395.

Completetechnical support. Complete systems available. Write or call for more
information. Most orders shipped same day.
VISA, Mastercard, Money Order, COD. Checks allow two weeks. Purchase Orders
welcome. Prices FOB Buffalo Grove, IL.
18M PC AT, PCjr, PC DOS are trademarks of International Business Machines Corporation. Litt{e Board is a trademark of
Ampro Computers. Inc. Concurrent DOS is a trademark of Digital Research, Inc.

DISKS PLUS, INC. ¢ 356 Lexington Drive ¢ Buffalo Grove, IL 60089-2312

(312) 537-7888 ¢ TLX: 650 249 2139 MCI UW.

Microcomputers
and Accessories

BOOK REVIEWS

’7mi INTRODUCES Fm

With 2 MBYTES
for only $2935!*

10
DAY
FREE
TRIAL!

The Only Expanded Memory Card
Which Can Save A Day Each Week.

A major independent testing laboratory benchmarked a
PC-XT equipped with FASTCARD and demonstrated a tenfold
improvement over a PC-AT on typical Disk I/O operations.

e Portable between IBM PC, X‘l AT
and compatibles.
e Up to 2MB with Split Memory

® Unique Disk Caching
o Ram Disks (up to 8MB)
e Custom Password Security

Mapping to e Print Buffering
- E?Lﬂgg‘g;&é?ﬂggg'( ® Built-in Diagnosis and
meinGH Cver 40K Automatic Fault Tolerance

e Factory Installed and Tested
DRAM's

*Each FASTCARD Ilicomes with 2 MBytes of Memory.
FASTCARD IV, available with 2 MBytes, includes serial/parallel ports, game port
and a clock calendar for $295. Offer good only while quantities last!

-’m' PERIPHERAL MARKETING INC. (602) 483-7983
/| B 7525 £ cvANS RD. 600, SCOTTSDALE. AZ 85260 .

e Lotus/Intel/Microsoft compatible

For additional
information, call:

Inquiry 219 for End-Users.
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The Legal Guide to Developing, Protecting
and Marketing Software
Reviewed by David A. Price

umerous technological developments have presented dif-

ficult questions to our legal system, and the computer has
been no exception. To avoid unwelcome surprises in the legal
realm, managers who are involved with computer software will
therefore need to broaden their knowledge to include not only
technical expertise but also a smattering of legal expertise. In
The Legal Guide to Developing, Protecting and Marketing Soft-
ware, Thomas Smedinghoff, a computer law specialist, ably ex-
plains some difficult aspects of the field in layman’s terms.

Smedinghoff devotes the first part of his book to the protec-
tion of property rights in software, including copyright, trade
secret, and patent protection. The section on copyright explains
how to obtain copyright protection and how to enforce a copyright
if it has been infringed. Here, as elsewhere, the author offers
some practical information that may be surprising. For exam-
ple, the (c) symbol, used in many programs, is not an officially
accepted substitute for the international copyright symbo} ©. (For
domestic protection in the U.S., though, the word “‘copyright”
in the copyright notice is enough.) The section on copyright also
provides useful guidance on whether to register a program with
the Copyright Office and whether to register revised versions.

The second part of the book focuses on the employer-employee
relationship in software development. It examines confidentiality
agreements and noncompetition agreements. In an industry such
as software development, where job-hopping is common, a con-
flict arises because employers want to keep confidential infor-
mation away from rivals, while employees want to maintain the
greatest number of employment possibilities. Smedinghoff ex-
plains that such agreements are generally enforceable but that
employers are not permitted to use their bargaining position to
extract an unreasonably restrictive agreement.

The third part of the book is devoted to the drafting and inter-
pretation of contracts that govern software transactions. Although
Smedinghoff covers the full range of software contracts, including
sale, distributorship, and development contracts, the questions
surrounding “‘shrink-wrap” licenses are especially interesting.
These licenses are meant to disclaim all or most of the
developer’s liability for defects while also preventing the
customer from disclosing the software to others. The licenses,
which are usually quite unfavorable to the customer, purport to
take effect without the customer’s signature—breaking the
cellophane shrink wrap on the package is supposedly enough.
But is it really enough? As lawsuits filter through the courts,
different states are likely to decide in different ways.

The book also discusses other aspects of software law: poten-
tial tort liability for a developer of defective software, tax treat-
ment of software, and criminal acts involving software. Finally,
numerous appendixes provide sample forms and agreements.

The Legal Guide to Developing, Protecting and Marketing
Software is written for the layman. Yet Smedinghoff does not
reach for oversimplified, pat answers. He notes carefully that
the laws governing many of these issues are just beginning to
develop or are in a state of flux. At the same time he is not so
circumspect that he fails to guide the reader. Anyone involved
in the software industry—particularly in a small enterprise that
cannot afford to consult an attorney at every turn—would benefit
from having a book like The Legal Guide on his or her bookshelf.

David A. Price (111 Ivy Dr., #11, Charlottesville, VA 2290I) is
a recent graduate of Harvard Law School and the author of
several books on computer programming languages.
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E nter the world of professional
CAD applications with

Houston Instrument’s low cost
DMP-41/42 series plotters. These
single-pen plotters give you the fea-
tures you need—C and D size plots,
extensive software compatibility, and
proven reliability—for a very aftord-
able no frills price of $3295.*

The DMP-41/42 series’ large C
and D size formats are ideal for a wide
range of CAD applications, from
architectural elevations to assembly
drawings. And a .005 inch resolution
ensures crisp drawings on a
variety of media— paper, matte film,
or vellum.

Inquiry 115

THE
NO FRILLS
PLOTTER

With the DMP-41/42 series, you
can choose from an impressive sclec-
tion of off-the-shelf graphics software
packages such as VersaCAD,
AutoCAD, and CADKEY. Or, by
using Houston Instrument’s popular
DM/PL™ language, you can crcate
your own custom software and be
assured of upward compatibility with
Houston Instrument’s entire line of
plotters.

The DMP-41/42 serics. The plotters
that offer superb reliability, comprehen-
sive graphics capabilities, and a no
frills price. The proven performers
for low-cost CAD.

For more information, call

1-800-531-5205 (512-835-0900 if in
Texas), or write Houston Instrument,™
8500 Cameron Road, Austin, Texas
78753. In Europe, contact Houston
Instrument, Belgium NV.,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445.
TIx.: 846-81399.

e / AMETEK

DIVISION

*U.S. suggested retail price. Pricing subject to change.
DM/PL and Houston Instrument are trademiurks
of AMETEK, Inc.
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AT LAST: Professional
Typesetting Capability
For PC Users

With PCTEX"" — the best-selling full
implementation of Professor Don Knuth’s
revolutionary typesetting program TEX.

FINEST Typeset Quality Printing From:

dot matrix laser phototypesetter
aii Ve A1n
00 a ies Qo =
)5S I I ™
i=1 ! : o : —o0

am1 Amn

WIDEST Range Of Output Device Drivers:

e Epson FX, LQ e HP LaserJet*

e Toshiba e Apple LaserWriter

e Corona LP-300* e APS-5 phototypesetter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PC TEX (not copy protected) includes the following:

e Our specially written PC TgX Manual, which en-
ables you to start using TX right away.

e Custom “macro packages” that provide formats
for letters, manuals, technical documents, etc.

e The IATEX document preparation system, a full-
featured macro package for preparing articles,
books, reports, etc., and IATEX User’s Manual.

e AMS-TEX, developed by the Amer. Math. Society
for professional mathematical typesetting.

Site licenses, volume discounts, and interfaces to
PC Paintbrush, PC Palette, FancyFont and Fontrix
are also available.

PRICED FROM ONLY $249.00!

(Printer drivers and interfaces additional.)

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TEX, Inc.

12 Madrona Avenue, Mill Valley, CA 94941 (415) 388-8353

This ad, with space for the photograph, produced by PC TgX.
Typeset on the Epson IFX80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter.

TeX is a trademark of the American Mathematical Society. Manufac-
turers’ product names are trademarks of individual manufacturers.
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An Introduction to Digital Image Processing
Reviewed by John V. Olson

As the author of this book states, digital image processing
is a rapidly growing field. The advent of fast, image-
oriented, small computers has contributed to this growth and
to the demand for information on image processing. But An In-
troduction to Digital Image Processing by Wayne Niblack is not
for the uninitiated. It is for the scientist, technician, student,
or programmer who has a sound background in mathematics
and statistics and who is interested in an overview of image pro-
cessing. It is not a book for an amateur interested in producing
images with a computer.

Once the reader is introduced to the fundamental topics in
image processing in the opening chapters, the groundwork is
laid for further coverage. The description of the picture content
using image histograms is described beginning with the basic
definition of a pixel and the numerical representation of
brightness. There is a brief discussion of the perception of
brightness and the current definitions used in color displays.
Coverage of two-dimensional digital filters and filters based on
digital Fourier transforms is followed by image processing
through methods including segmenting the picture, geometric
transformations, mapping and scaling, and the statistical clas-
sification of picture elements. One chapter is devoted to a very
brief review of convolution and principal component analysis.
A few software examples are given that cover histogram match-
ing, window processing, and IHS-RGB color transformation.
Niblack includes a bibliography of useful references at the end
of the book. Each chapter contains several problems and ques-
tions at the end to give the reader some practice with the topics
presented.

The author has made use of images from medicine, astronomy,
and the LANDSAT satellite to illustrate the techniques he covers.
While these would seem sufficient, the presentation is not
balanced. Most of the images are drawn from the satellite data.
More than 20 examples using satellite images are covered, while
a single star cluster is analyzed three times and a single medical
x-ray is analyzed twice. This is not a balanced view of the sub-
ject matter of image processing.

The publisher’s presentation of images detracts from the story
the author has to tell. The page size, 6 by 8 inches, forces the
images to such a small size that detail is lost. The format of most
of the images shows a “‘before” and “after” rendering side by
side, and this confines the images to mere 2-inch squares. The
text also suffers from inadequate typography, especially in the
presentation of mathematics.

This is not a textbook. An Introduction to Digital Image Pro-
cessing would be useful as a supplementary text in a course on
image processing if the instructor or the principal text were to
give complete developments of the mathematical techniques
presented here. In this light, though, the problems at the end
of each chapter seem inappropriate. There are too few of them
to properly develop the student’s understanding of the material
presented, and they are almost incomprehensible given the
preparation in the text. One could only hope to complete them
with the assistance of an instructor or with other reference
materials.

This book should be useful as a guide to the techniques of
image processing for the experienced user. It covers a broad range
of techniques and briefly discusses their utility. If it has a fault,
it is brevity. I hope the author will expand the discussions and
broaden the variety of examples in later editions. B

Dr. John V. Olson is an associate professor of physics at the
University of Alaska (Fairbanks, AK 99775).



Improve your image with
our Signature.

Improve the look of your letters, spreadsheets,

] =\, - g . . ; ; .
e i e . graphics, and you immediately improve your image.
i ' With Star's new Signature Series, your letters will

S 1 . be taken more seriously. Your plans will be more
et et | persuasive. Concepts more convincing. In fact, your

whole business presentation will be more effective.
But what comes out of our new Signature Series
printers depends on what we put into them:

@W Our 24 print wires help you distinguish
yourself with impressive looking text
and graphics. Our 24 wires increase the clarity and
resolution of your output, compared to standard
9-wire printers.
g » The convenient front control panel lets
you select any of our highly advanced
functions at a touch.

d Our printers operate at time saving draft

speeds up to 300 characters per second
(cps). And give the look of typewritten text with true
letter quality up to 100 cps.

W .-+ You have a wide choice of type styles,
W fonts, and print pitches. Plus compat-
. ibility with major computers and software. And, in
our top model, maximum memory in a 16K buffer
expandable to 32K.
Star’s Signature Series gives you a choice ofways
to distinguish yourself. . g
From the speed of the Y —

NB-15, to the hardworking [~ "
capabilities of the NB24-15.

NB24-15
For more information on how a new Signature

can improve your image, call 1-800-447-4700.
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WRITE FASTER
INANY LANGUAGE.

e
o d
i

If you develop software | symbolically
for any product based debugin the
on an Intel microcontroller  same high-level language
or microprocessor, includ-  you wrote in without hav-
ing the 80380, the unique  ing to deal with machine
debug hooks in the Intel  or hex code Which means
languages will help get the 80386 reads as 80.386,

job done faster. not 50 62 DO C5.

In fact, when used with Because the location
Intel debuggers and emu-  of both code and data are
lators, Intel development  easily specified with our
languages can provide locator it is easier for you
more debug data than any to develop ROM-based
other high-level language.  firmware.

Debug hooks let you Since Intel languages
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produce identical object
code regardless of the host,
you can write code at a

PC running DOS; a VAX?
VMS terminal, or an Intel
Development gas—
System :

Pascal

286 186, 86 .

of the same
design team can therefore
choose the most effective
combination of languages
and systems to get the job
done faster.

Intel post-sales support

can also help you get
the job done faster. We in-
vented the microprocessor.
We know microprocessors
and languages for Intel
architectures better than
anyone else.

Inquiry 126

members apphcatlons specialist who

When you buy an Intel
language, you have access
to our customer hotline.
So if you ever have a ques-
tion you can talk directly

(O NN T11(c/e P —

understands our products.
And can give you the right
answers. Faster.

To order today; or get
more information—includ-
ing a free catalog of our
development tools—call
toll-free 1-800-87-INTEL.

The sooner you call, the
fasteryoull get the job done.

intal

© 1986 Intel Corporation
*VAX s a

registered trademark of Digital Equipment Corporation.
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Features

Workstations
by Charles D. Weston and
George A. Stewart................... 85

Ciarcia’s Circuit Cellar:
Build an Infrared Remote Controller
by Steve Ciarcia. ................... 101

Programming Project:

Illinois Functional Programming:

A Tutorial

by Arch D. Robison ................. 114

Build Your Own 256K

Amiga Expansion RAM

by Richard E Retter and

Andrew J. Morelli Jr. ............... 129

Programming Insight:

Calculating the Area

of an Irregular Shape

by Rene Stolk and George Ettershank . . 135

Programming Insight:

Another Approach to Data Compression
by Robert J. Sciamanda . ............ 137

THE PHRASE “WORKSTATION POWER?” increasingly turns up in personal com-
puter advertising these days, but just how exaggerated is the claim? BYTE technical
editors George Stewart and Chuck Weston made a hands-on evaluation of three cur-
rent workstations—the Apollo DS3000, the Sun-3/160, and the Xerox 6085—and they
report their findings in this month’s lead feature. What they found, in short, was a
glimpse into the future of personal computers.

Steve Ciarcia returns to a topic he particularly enjoys: making life in his house easier
and more comfortable. One of the problems of the many automatic features he has
installed is that the only way to activate something is through the control system. A
way to overcome this is a wireless remote-control device that comrmunicates specific
commands to a computerized control system. And that is precisely what we get this
month in the IRCOMM, a custom hand-held infrared transmitter and receiver.

Functional programming may not be as practical as conventional languages, but ac-
cording to Arch D. Robison it offers a new programming style with several important
advantages. In this month’s Programming Project, he introduces us to his own Illinois
Functional Programming, a public domain language that runs under MS-DOS and
UNIX.

If you've considered doubling your Amiga’s RAM with the optional expansion car-
tridge, Richard F. Retter and Andrew N. Morelli Jr. can save you money. They ex-
plain how to build a 256K-byte expansion RAM and save yourself over a hundred
dollars.

In a Programming Insight, Rene Stolk and George Ettershank offer an algorithm
for “Calculating the Area of an Irregular Shape.” They incorporate the algorithm into
a program in BASIC, and the result is a versatile mathematical tool useful to any number
of technical fields.

Our last feature, also a Programming Insight, is Robert J. Sciamanda’s “Another
Approach to Data Compression.” Sciamanda has written a set of BASIC programs
based on the Nyquist sampling theorem. This important software calculation tool helps
you reduce a large quantity of data to a sample set and then reconstruct it later.
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“Ok...

But why
Tandy
Computers?”

Tandy® computers
are designed, built,
supported and serv-
iced by Radio Shack.

~ Our total commit-
< % ment assures a
high degree of
product quality
and, just as important, customer
satisfaction long after the sale.

Quality-built in the USA. Our

MS-DOS® personal computer line
is made in America in our own

Tandy 3000 HD

TANDY COMPUTERS:

In Business...for Business”

MS-DOS/Reg. TM Microsoft Corp.

manufacturing plants. We control
quality, from initial assembly to
completed and tested product.

Nationwide Support. Over 1200
Radio Shack Computer Centers
are ready to help you choose the

_ latest in computer
technology, backed
by quality support.

Training and
specialized software
instruction is avail-
able at your

%

Tandy 3000 HL

place of business or
ours, in 60 major
market areas.
We've got what it
takes. Like com-
mercial leasing
plans. And ser-
vice performed
by technicians who work for the
same company that manufactured
and sold you your computer.
You expect quality . . . and you
get it from Radio Shack.

Radio fhaek

COMPUTER CENTERS

A DIVISION OF TANDY CORPORATION

Tandy 1000 SX
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Charles D. Weston and George A. Stewart

Workstations

A hands-on evaluation of three IBM PC-compatible models offers
a tantalizing glimpse of where personal computers are going

re the capabilities of
workstations coming to
personal computers? On
the basis of hardware
_ specifications, the answer
is clearly yes. On the basis of a total
system including hardware, software, and
real-world applications, though, the
answer is debatable. Nevertheless, the
phrase “workstation power” is likely to
turn up with increasing frequency in per-
sonal computer advertising.

In this article, we’ll define the tech-
nological and practical issues by taking a
firsthand look at three distinctive work-
stations: the Apollo Domain Series 3000,
the Sun-3/160, and the Xerox 6085. All
three systems share the ability to run MS-
DOS applications in an IBM PC emula-
tion mode—making it possible to state un-
equivocally that personal computer power
is coming to workstations.

Definition of a Workstation

Briefly, a workstation must provide all the
computing tools that technical profes-
sionals need in their daily work routines—
including specialized applications like
CAD and large-scale mathematical model-
ing, as well as general-purpose tools for
programming, writing, and sharing infor-
mation over a local or wide area network.
A considerable amount of the computing
power and storage capacity is usually
located inside the workstation, differen-
tiating it from a terminal connected to a
mainframe.

Workstations must offer true multitask-
ing so the user doesn’t spend a significant
amount of time waiting for the computer
to finish one job. While a lengthy job is

Charles D. Weston and George A. Stewart
are BYTE technical editors. They can be
reached at One Phoenix Mill Lane, Peter-
borough, NH 03458.

ILLUSTRATED BY MACIEK ALBRECHT

in process, the user expects to be able to
jump into another task on the workstation
without any noticeable degradation in the
system’s response time.

Demands on personal computers are
generally not as intensive as those on
workstations. A personal computer user
relies on the machine for a few functions,
such as word processing, accounting, pro-
gramming, or spreadsheet modeling.
Spooling and telecommunications often
suffice for multitasking and networking.

In at least one area—ease of use—the
demands on personal computers have been
more rigorous than on workstations. Tech-
nical people have been willing to accept
more intricate systems that presume a cer-
tain amount of programming expertise.
Management and clerical workers, on the
other hand, come to the personal com-
puter expecting an appliance that is not
much more difficult to master than other
office equipment.

continued
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WORKSTATIONS

In a few areas, personal computer ap-
plications have outstripped the work-
station’s offerings. Electronic spread-
sheeting is the best example. The wide-
spread acceptance of MS-DOS programs
like Lotus 1-2-3 has made its impression
throughout the technical world, and now
workstation manufacturers are offering
personal computer emulation as a foot into
the door of managers and other personal
computer users and perhaps also to placate
traditional workstation users who have
eyed some IBM PC software with envy.

An additional use for PC emulation is
as a means of sharing data between PCs
and workstations, using the floppy disk as
a transfer medium.

Computing Power

Regardless of the particular application of
a workstation—engineering, publishing,
or scientific analysis—certain hardware
features are needed to provide suitable
computing power.

The obvious place to start is with the
CPU. A 32-bit address space and an exe-
cution speed of at least 1 million instruc-
tions per second are common requirements
for workstations. Optional floating-point,
array, and graphics processing hardware
can further improve the performance.

The Apollo and Sun systems use
Motorola 68020 microprocessors; the
systems are rated at 1.3 MIPS and 2 MIPS,
respectively. The Xerox 6085 uses a pro-
prietary central processor called the Mesa,
which is rated at 2 MIPS, according to
Xerox engineers.

Tables 1 and 2 summarize the results of
standard benchmarks we tried on the three
systems.

The multitasking environment requires
several megabytes of main memory and
a virtual memory system based on disk
storage and network resources. Hard disk
storage capabilities range from 20 mega-
bytes to more than 1 gigabyte.

At first glance, the performance of high-
end personal computers and low-end
workstations seems to overlap. But
specifications of CPU clock rates, pro-
cessor MIPS, and benchmark results like
Dhrystones do not tell the true story. It is
not until you encounter multitasking,
multiprocess operating systems that the
differences begin to show up. Optimiza-
tion of the internal hardware architecture
to overlap as many processes as possible
cannot be appreciated outside of a multi-
tasking, networking environment.

Workstation performance is optimized
by careful balancing of CPU and operating
system throughput.. Systems in which
every component is running at its max-
imum rate are not necessarily faster in a
multitasking environment. Integrating the
speeds and data-transfer rates of devices

8 BYTE  FEBRUARY 1987

and processes results in a system with an
overall higher throughput.

Graphics

Large, high-resolution, and extremely fast
graphic displays are probably the most ob-
vious characteristic of workstations. Speed
in particular distinguishes them from per-
sonal computer capabilities. A typical
demonstration of such graphics might be
the rotation of a multicolored polyhedron
in real time with accurate shadowing
based on an imaginary fixed light source.
This show might be taking place in one
window while a high-speed data transfer
proceeds in a second window and a text
file scrolls across a third.

Displays are as large as 19 inches
diagonally, allowing several large windows
to be displayed at once. Two 8':- by
1I-inch “pages” can be displayed side by
side on such a screen.

A screen resolution of 1024 by 800
pixels is perhaps the lowest acceptable
limit for workstations, while some go as
high as 1280 by 1024. Color systems can
display at least 256 distinct colors simul-
taneously from a palette of more than
4096—or even many more—shades. This
degree of color subtlety is necessary for
the delicate shading, coloration, and tex-
turing seen in many workstation displays.

One measure of graphics speed is the
rate of plotting 2-D vectors; speeds for
workstations range from 5000 vectors per
second in a basic system to 40,000 vec-
tors per second when a graphics ac-
celerator is used.

To provide a versatile platform on which
to run a variety of commercial graphics
packages, workstations usually offer im-
plementations of one or more graphics
standards such as the ANSI Computer
Graphics Interface or the ANSI Graphical
Kernel System. The standards are exten-
sible and flexible enough so that different
applications can run acceptably on sys-
tems of widely varying capabilities.

User Interface
Personal computer users who call them-
selves “power users” would probably en-
joy the challenge of the typical worksta-
tion interface. The systems are extremely
complex but, in turn, equally powerful.
Some of the complexity derives from the
UNIX command shell (included with
most workstations) and some from the
enhanced keyboards of most workstations.
One workstation feature that has already
become common in personal computers
is the mouse/window interface. Important
distinctions between workstations and per-
sonal computers remain, however, in
quality and functionality. For example, the
optical mouse, which moves across a dot-
ted surface, predominates in workstations,

while personal computer offerings are
usually mechanical devices subject to
degradation from wear and desktop dirt.
A more important distinction is the flex-
ibility of the user interface on some work-
stations. You can accomplish most func-
tions through keyboard commands or
through mouse actions involving icons.
The Macintosh, as the prime example of
a mouse-based personal computer, tends
to rely more on mouse operations at the
desktop-environment level.

UNIX

The UNIX operating system is provided
with most workstations. The operating
system, most of which is written in C, was
conceived of as an ideal environment for
software development. It offers a power-
ful set of built-in tools for programming
and file handling.

UNIX is particularly appropriate for use
in workstations. The 32-bit micropro-
cessors at the heart of today’s worksta-
tions—particularly the Motorola 68000
family—have features that map well into
UNIX. First, the microprocessors’ large
linear address space (32-bit addresses)
makes it unnecessary to manage large sets
of memory segment pointers to manipu-
late process images (UNIX constructs).
Second, the dual operating states of these
chips translate conveniently into the
UNIX user and kernel modes.

Furthermore, the microprocessors’ gen-
eral-purpose registers can be loaded from
main memory, manipulated, and stored
back in memory, simplifying the chang-
ing of operating system states during
UNIX context shifts. In addition, manip-
ulating data in registers eliminates time-
consuming memory cycles, thereby speed-
ing up the UNIX context shift process.

Workstation microprocessors do not in-
clude memory management instructions,
allowing great latitude in the operating
system implementation. In such a hard-
ware environment, a flexible, fairly por-
table system like UNIX is desirable.

Networking
An essential part of the workstation’s role
is communication and data sharing over
a network—often on a high-volume basis
that rarely comes up in a personal com-
puter application. The concept of an
engineering ‘“work group,” in which
several individuals are working at once on
different aspects of a large project, makes
a high-performance network an essential
characteristic of a useful workstation.
Workstations communicate in local area
networks (Ethernet or proprietary sys-
tems) at speeds of up to 10 to 12 megabits
per second. Compare this with the 230K-
bits-per-second rate of the AppleTalk net-
continued
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work. The higher speeds make it practical
to share memory resources through net-
work traffic as part of the virtual memory
scheme, giving workstations virtual mem-
ory spaces of 64 to 256 megabytes per
process. Another application of network-
ing is the ability to distribute processing
to other systems on the network. A user
can find idle systems on the network, log
in remotely, and start jobs running,
The huge databases required for CAD
and CAE graphic applications can exist
only through this kind of virtually
unlimited memory and processing power.
PC networking, on the other hand, is
usually limited to simple data transfers
and, less frequently, to file sharing.

PC Emulation Method

All the workstations we looked at provide
PC emulation through a combination of
hardware and software. All include a cir-
cuit board with an 80186 or 80286 micro-
processor, RAM, and a 360K-byte or 1.2-
megabyte floppy disk drive. Beyond that,
the method of emulation diverges.

The IBM keyboard, screen adapter, and
I/0 channels are emulated in software.
The Apollo Domain Series 3000 provides
the most thorough PC emulation, in-
cluding an AT-compatible bus with seven
16-bit AT-compatible slots and one 8-bit
XT-compatible slot. The systems emulate
the IBM PC monochrome and Color
Graphics Adapter display systems, and all
except for the Xerox 6085 also emulate the
Hercules Graphics Card.

At the software level, compatibility is
quite good, allowing both well-behaved
and non-well-behaved applications to run
without problems. Software we ran suc-
cessfully includes Microsoft’s Multiplan
and GW-BASIC and Xyquest’s XyWrite.

Murphy’s Law Revisited

The workstations we looked at range in
price from around $10,000 for the Xerox
workstation to $20,000 to $30,000 for the
Apollo and Sun systems. (The systems we
tested weren’'t comparable in every
respect, so the price differential doesn’t
necessarily indicate which company has
the most economical or expensive solu-
tion for a given application.)

Ironically, the elements of the system
that are probably of most interest to PC
users are the most expensive parts—high-
resolution color displays, graphics pro-
cessors, and high-capacity hard disk
drives. The parts of the system that repre-
sent overkill for PC users—huge amounts
of RAM and high-speed computing—are
the very parts that are coming down in
price. Perhaps it’s yet another addition to
Murphy’s Law: If you don’t need some-
thing, you can easily afford it; if you've
got to have something, it’s too expensive.
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Apollo Computer Inc.
330 Billerica Rd.
Chelmsford, MA 01824

Apollo Domain Series 3000

he Domain Series 3000, described as

a “desktop” workstation in contrast to
some “‘deskside” workstations, features an
IBM PC AT-compatible bus, complete
with expansion slots. This low-end
1.2-MIPS workstation uses a triple-bus in-
ternal architecture and is based on a
12-MHz Motorola 68020 CPU and a
68881 math coprocessor. Peripherals in-
clude a 1.2-megabyte floppy disk drive,
an 86-megabyte (unformatted) ESDI (en-
hanced small device interface) Winchester
hard disk, 15-inch and 19-inch color and
monochrome high-resolution displays,
and Domain and Ethernet networking
hardware and software.

Bus Architecture

The central processor, math coprocessor,
and memory management unit all reside
on the DS3000’s 32-bit internal “virtual
bus.” The CPU generates 32 bits of vir-
tual address and a 3-bit function code. The
virtual bus “wraps” at 26 bits (bits 27
through 31 are ignored). Once on the bus,
the virtual address is translated or passed
through the MMU, transferred to the
68881 floating-point coprocessor, or trans-
ferred to the interrupt-vector generation
circuit to generate interrupt-acknowledge
cycles for the 68020 CPU.

The system’s CPU control register and
status register, central processor, demand-
paged MMU, floating-point unit, direct
memory access controllers, and page
register all reside on a “private,” or
physical, internal bus. So do the interrupt
controllers, serial I/O ports, system timer
and calendar, network ID PROM and boot

PROM, and main memory (up to 8 mega-
bytes). This private bus supports 32-bit
data (the CPU control, status, and page
parity-error registers are only 16 bits wide)
and 16-bit addresses. The DMA con-
trollers and page register, interrupt con-
troller, serial I/O ports, system timer and
calendar, network ID PROM, and boot
PROM are all 8-bit devices.

AT-compatible Bus

All peripheral controllers (disk, graphics,
network) and IBM PC AT options slots
reside on the AT-compatible bus. (The bus
actually contains six AT-compatible slots
and one XT-compatible slot.) The per-
sonal computer coprocessor (PCC) sup-
ports two address spaces, the Intel-defined
16-bit I/O address space (64K bytes) and
a l-megabyte memory-address space. To
accommodate the 16-bit area within the
DS3000’s address space (64K bytes) and
provide per-page access checking and pro-
tection for I/O devices on the AT bus, the
DS3000 remaps all AT-compatible I/O ad-
dresses into its own address range. The
operating system maps each 8-byte group
of addresses to the first eight bytes of dif-
ferent but consecutive 1024-byte pages.
The AT-compatible bus supports all com-
patible devices that use 20- or 24-bit
physical addresses.

The discrete MM U (DMMU) is a com-
patible subset of the Motorola 68851
paged memory management unit. The
68020 CPU emits 32-bit virtual addresses,
but the DMMU translates only 26 bits. In
mapped or virtual mode, the DMMU per-
forms address checking and translates
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26-bit addresses into 24-bit physical ad-
dresses, so the CPU can use them to ac-
cess physical memory or device registers.
In unmapped mode the low-order 24 bits
of the virtual address become the physical
address. The DMA page register provides
the address bits needed for the DMA con-
trollers to access 24 bits of address space.
The DMA controllers can transfer data to
main memory or memory devices existing
on the AT-compatible bus.

All Domain devices are mapped into an
area composed of the upper 4 megabytes
of the 64-megabyte virtual address space,
called the “supervisor global” area, or
“global B.” In global B, commonly used
pages can be shared by processes, elimi-
nating per-process page replication.

AT-compatible Coprocessor

The Domain PCC is made up of an
8-MHz Intel 80286 CPU, an optional
80287 floating-point accelerator, and 1
megabyte of on-board main memory con-
tained on an IBM PC AT bus-compatible
board. Graphics capability includes
emulation of the IBM monochrome moni-
tor, the IBM CGA, and the Hercules
Graphics Card. Applications running in
the PCC window have access to the
DS3000 1.2-megabyte floppy disk drive
and can read IBM PC-formatted disks.
All DS3000 resources, including file ac-
cess, disk access, and network printers,
are available to the PCC user from the
PCC window.
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A dedicated 512K-byte image memory
stores bit maps used by the four-plane
color display controller. Each word in the
image memory represents 16 horizontal
pixels in one of the planes.

Although the color image memory con-
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PERSONAL | “UNIock has two particularly en- “UNIock 4.7 defeats the latest Pro-
BYTE lok and SuperLock type of copy

CIIEMIINTE dearing characteristics: it works,

hardware. Similarly, the monochrome
image memory (256K bytes) represents
2048 by 1024 pixels, but the screen dis-
plays only 1280 by 1024 pixels. The ad-
ditional image memory is used for other
graphics functions.

The DS3000’s graphics resources in-
clude support for a number of popular
graphics standards such as GKS (Graph-
ical Kernel System); Apollo GSR (Graph-

and works simply. | was able to quickly
produce unprotected copies of Lotus 1-2-3
release 2, Symphony 1.1, Microsoft Word 2.0,
dBase lll 1.1, and Framework Il. These copies
performed flawlessly, as did copies of these
copies.” Christopher O'Maliey,

PERSONAL COMPUTING, April '86

“Because copy protection can interfere

with the ability to back up a hard disk,

business-oriented users may Rrefer programs
like TranSec’s UNlock series.”

Winn L. Rosch. PC MAGAZINE, May 27, 1986

protection scheme. It's menu-driven and works
fine on the programs it's supposed to work on:
Lotus 1-2-3, dBase Ill, Framework, Symphony,
Paradox, and several others.”

Jerry Pournelle, BYTE, Feb. '86

Recommended by the editors of: -

B PERSONAL
COMPUTING

“The Best Software Utilities For Under $100”

ORDER TODAY TOLL FREE:

ics Service Routines), a set of graphics
routines and support for their use; an
emulator for the Tektronix 4014 graphics
terminal; and GMR (Graphics Metafile

continued
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Resources), a set of 2-D and 3-D routines
and a graphics database.

Operating System

On the surface, the Domain/IX operating
system looks like a twin port of both
Berkeley 4.2 and AT&T System V UNIX
operating systems. But it is actually an
object-oriented operating system whose
inner kernel is termed the nucleus. The
nucleus acts as a higher-level manager
whose tasks are page replacement, page
fault control, and control of the bit-
streams transferred between the lower-
level processes. In this instance, the
Berkeley 4.2 shell, the AT&T System V

shell, Apollo’s Aegis operating system,
and applications such as language inter-
preters and the display manager are all
treated as “‘objects” under control of the
nucleus. Data can be transferred between
the objects without the nucleus requiring
any knowledge of data types.

Language System

The Domain Language System includes
FORTRAN 77, ISO Pascal, Domain/C,
and Domain/LISP programming lan-
guages, plus miscellaneous utilities to aid
programmers. The C and LISP compilers
include significant extensions to take ad-
vantage of the Domain system.

Programmers can write different por-
tions of large programs in any of these
languages, suiting the language to the
problem, and then combine them into a
single application.

Other tools for programmers include the
software engineering environment and a
mail program for communications be-
tween users on the network.

The DS3000 looks like a programmer’s
dream in terms of computing power and
programming convenience. It is not the
system for a nontechnical person, how-
ever, and could not be used to its poten-
tial outside of a computing-intensive net-
worked environment.

Sun-3/160

Sun Microsystems Inc.
2550 Garcia Ave.
Mountain View, CA 94043

S un describes the 3/160 deskside work-
station as an intermediate model on
the company’s price/performance scale.
The company claims that performance for
this machine is 2 MIPS. The Sun-3/160
uses a 16.67-MHz Motorola 68020 as its
central processor and a 16.67-MHz 68881
as its math coprocessor.

This workstation is designed around the
Motorola VMEbus architecture. It incor-
porates 16 slots for VMEbus-compatible
boards in the triple-height, quad-depth
Eurocard format. The hardware architec-
ture of the 3/160 workstation incorporates
two internal buses. A high-speed, syn-
chronous 32-bit P2 bus handles access to
the main memory and the optional float-
ing-point accelerator when present. The
32-bit VMEbus handles all I/O opera-
tions.

The system can use up to 16 megabytes
of main memory and 256 megabytes of
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virtual memory per process. Additional
memory is available to the system in the
form of a graphics buffer but is not ad-
dressed as main memory and is under
control of the graphics processor.

The 3/160 that we used was equipped
with 8 megabytes of RAM. The central
processor, graphics processor, SunIPC
processor, synchronous disk controller,
and RAM occupied 8 of the 16 available
slots.

The Sun-3/160 graphics processor and
optional graphics buffer support 19-inch
monochrome, gray-scale, and color moni-
tors at a resolution of 1152 by 900 pixels.
The graphics processor can display 256
colors simultaneously in any window from
a palette of 16 million.

Disks
The 3/160 system incorporates a four-
channel SCSI- and ESMD-compatible

synchronous disk controller. Hard disks
are available in sizes from 71 megabytes
to 1.1 gigabytes. The average access time
for the 280-megabyte ESMD disks is 20
milliseconds, andthe data-transfer rate is
2.4 megabits per second. The 575-mega-
byte disk is even faster at 18-ms average
access time. A deskside SunServer can ac-
commodate four 280-megabyte or 575-
megabyte hard disks. The system that
BYTE benchmarked contained one 360K-
byte and one 1.2-megabyte floppy disk
drive, a 280-megabyte hard disk, and a
60-megabyte “%-inch tape backup system.

Operating System

Sun workstations use SunOS, a version of
UNIX. The operating system is based on
Berkeley 4.2BSD with enhancements
from 4.3BSD. It has been extended to add
System V functionality into the kernel,
libraries, and utilities.

Although most functions can be com-
bined into a single operating system, some
significant differences still exist between
Berkeley 4.2 and System V. For those
functions that can’t be combined, the
System V versions are supplied in separate
directories or libraries. A program
developed on a Sun workstation can be
either Berkeley- or System V-compatible
or can take advantage of the functionality
of both operating system shells. This dual
functionality allows programs developed
on System V to be relatively easy to port
over to a Sun workstation.

The SunOS supports NFS (Network
File System) for remote execution, file
locking, and transparent file sharing with
other nodes on the network. (Atthis time,
more than 50 manufacturers of worksta-
tions, including Apollo, support NFS.)
The virtual memory concept is extended
by the use of NFS to allow demand pag-
ing across the network. Individual pro-
cesses can use up to 256 megabytes of vir-
tual memory each.
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Sun workstations support Ethernet soft-
ware and hardware and a wide range of
communications protocols, such as OSI,
SNA 3270, BSC 3270, and BSC RJE, and
wide-area network protocols including
X.25 and other internetwork routers.

User Interface

Sun uses the window and mouse environ-
ment common to all workstations. The
3/160 workstation uses a three-button op-
tical mouse. The leftmost mouse button
selects icons, the middle button adjusts or
modifies a selection, and the right button
activates menus.

The Sun interface is distinctive in that
you can pick up commands with the
mouse and copy them into the command
line. When you master this system, you
can issue the often forbiddingly complex
UNIX commands in rapid-fire succession
with a minimum of typing.

Coprocessor Hardware

Sun refers to its AT-compatible coproces-
sor as the SunIPC, or Integrated Personal
Computer for the Sun workstation. The
IPC hardware consists of a 10-MHz Intel
80286 CPU, an 8-MHz Intel 80287 math
coprocessor, a parallel port, 1 megabyte
of 100-nanosecond, dual-ported local
memory available to the IPC software,
MS-DOS 3.1, and PC application software
(640K bytes are available to run PC ap-
plication software).

The IPC aiso provides two emulated
serial ports operating at up to 2400 bits
per second, one logical hard disk
(dynamically sized), two emulated printer
ports (LPT1 and LPT3), and emulation of
the expanded memory specification de-
fined by Lotus, Intel, and Microsoft. The
emulated printer ports actually output to
the serial ports on the workstation in
which the SunIPC board is installed.
Remember that in a networked system like
the Sun-3/160, everything, including the
SunlPC board, can be shared across the
network.

The window in which SunIPC runs can
be selected by the keyboard command
pctool or by icon. A 3/160 workstation can
support up to four IPC boards. Typing
pctool at the native system (UNIX) com-
mand line gets you the first available
board, or you can specify the ID of the
board that you wish to use. You can ac-
cess a remote SunIPC by typing the node
name and board ID at the pctool window
command line.

SunIPCs are available in single-user or
multi-access configuration. The multi-
access configuration can be local access
or remote access and can be shared by
unlimited users, but only one at a time.
There are some limitations to this scheme.

continued
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Data cannot be transferred between IPC
windows because each IPC window stores
files on its own logical disk. There is a
way around the problem, however. You
can transfer your IPC files to the network
file server and have the network manager
mount the Network File System that
contains your files from the other IPC
window. Both IPCs now share the file
system.

IPC Peripherals
SunIPC peripherals include single- or
dual-drive floppy disks (360K bytes and
1.2 megabytes), NFS, an emulation of
Microsoft’s parallel PC mouse, the hard-
ware parallel port on the board itself, and
any of three emulated graphics display
adapters—IBM 80 by 25 monochrome,
720 by 348 CGA, and Hercules 720 by
348 monochrome.

The Sun keyboard emulates the IBM

PC AT keyboard through the use of key-
board mapping. Sun supplies a chart with
the SunIPC that shows the correlation be-
tween the native Sun keyboard and the
IBM PC AT keyboard.

The SunIPC supports those IBM PC AT
peripherals that can be connected to the
parallel port on the IPC board itself, the
emulated serial ports on the Sun worksta-
tion, and the logical devices LPTI], LPT2,
and LPT3. SunIPC does not incorporate
a hardware AT bus. Consequently, PC AT
peripherals that communicate over the AT
bus cannot be used with the IPC.

Sun workstations support three printers
as logical devices LPT1, LPT2, and LPT3.
LPTI is the default printer for SunIPC.
This printer can be a SunLaserWriter or
another high-speed printer. You can send
ASCII files to LPTIL.

LPT?2 refers to the parallel printer con-
nected to the parallel port on the Sun

workstation you are using. LPT3 is the
default printer for the Sun workstation you
are using. However, the default printer for
LPT3 is a SunLaserWriter that automati-
cally converts files in Epson format into
PostScript format. This enables LPT3 to
handle graphics as well as text. File con-
version for LPT3 is transparent to the user.

Like the DS3000, the Sun system is an
extremely powerful workstation for tech-
nical professionals, especially program-
mers. Languages available include C,
FORTRAN 77, Pascal, and assembly. Sun
has also taken the unusual and very
helpful effort of rewriting the UNIX
documentation almost from the ground
up. Based on three of the overview
manuals, we can say that Sun has done an
excellent job of documentation, which
makes its system quite a bit more attrac-
tive to users who don’t have much ex-
perience with UNIX.

Xerox 6085

Xerox Corporation
101 Continental Blvd.
El Segundo, CA 90245

Xerox’s latest incarnation of its Star
electronic desktop machine is the
6085 Professional Computer System. Of
the three workstations BYTE examined,
the 6085 with its proprietary ViewPoint
operating system is the most heavily
applications-oriented. No programming
tools are provided, nor is there a com-
mand interpreter comparable to the UNIX
shell. Instead, Xerox offers a comprehen-
sive set of applications that are all very
consistently integrated into the electronic
desktop. (The Xerox Development En-
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vironment is available for the 6085 on a
limited basis, but BY TE was unable to ob-
tain that system for evaluation.)

The 6085 includes a stunning 19-inch
monochrome screen with a resolution of
1184 by 925 pixels, for a density of 80
pixels per inch. The mouse has optical
sensors to detect motion over a dotted sur-
face, and two control buttons. The
keyboard is a low-profile, 104-key tactile
feedback unit with many dedicated func-
tion keys such as Copy, Move, Open,
Find, and Props (for properties). A

separate, compact cabinet houses the pro-
cessor boards and a 40-megabyte hard
disk. On top of the cabinet is a single
360K-byte 5'%-inch floppy disk drive.

Our system came with 1.1 megabytes of
main memory, which includes 128K bytes
of display memory, and 1.5 megabytes of
additional RAM on memory expansion
boards. (The 6085 can be expanded to a
system total of 3.7 megabytes.) It included
a personal computer option board that
allows execution of MS-DOS applications
inside a desktop window. The system has
two serial ports (for communications and
a printer) and an optional Ethernet inter-
face (not included in our system).

The system architecture is based on a
proprietary Xerox processor called the
Mesa. The architecture has a 32-bit ad-
dress space and a virtual memory space
of 232 16-bit words organized in 256-word
pages. It is a stack-oriented machine with
a 14-level, 16-bit stack.

The personal computer option board
uses an Intel 80186 configured as a
coprocessor to the Mesa. The PC sub-
system shares the 1.l-megabyte main
memory of the Mesa board. When the PC
board is not active, all of that memory is
available to the Mesa; when a PC emula-
tion window is active, some of the main
RAM is dedicated to the PC emulation (up
to 640K bytes).

MS-DOS programs can access the flop-
py disk and hard disk, output to a local
printer, and transfer data to and from the
Xerox ViewPoint environment. The hard
disk can also be set up to emulate multi-
ple floppy disks.

Our system came with MS-DOS version

continued
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NOW YOUR COMPUTER CAN READ.
A REVOLUTION IN TAKING WORDS FROM
PAGE TO COMPUTER.

PC MAGAZINE
PRODUCT OF ’85

WORD PROCESSOR AND :
COMPUTER COMPATIBILITY. . ... ...
The OMNI-READER can read text;intoal et
most word processors, micro and n
sonal computers. It attaches thruu;,
Serial RS232C interface as easily as! a ‘
modem. : ¢

TYPEFACE QUALITY.
OMNI-READER has the ability to read
letter quality text that has been printed
on a letter quality printer or type writer
in one of the four following typefaces.

MANUAL OPERATION.

Alpha or numeric print is scanned line by
line by moving the reading head along
the text. Capable of scanning both for-
wards and backwards, the reading head
can be used to input all or selected por-
tions of text.

GUIDE RULE. (pat. applied for)
A specially engineered guide rule makes it
easy to align text. Because of the unique
clock track, the reading head can be.
moved at variable speed and still read
text. Scan time 2-3 seconds a lme

Each OMNI-READER comes with 1. B
PC/Compatible or Apple MacIntosh soft-
ware - at no extra charge. Interface

Cable available for $16
Specify 1.B.M. or Mac
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P.O. BOX 1282, EULESS, TEXAS 76040 Inquiry 101



WORKSTATIONS

3.1 and GW-BASIC. The ROM BIOS was
done by Phoenix Associates. The 6085’s
PC option can emulate 40- and 80-column
color graphics modes in addition to the
80-column monochrome mode.

Using the System

Xerox advises customers to leave the
system running at all times because it re-
quires over 10 minutes to go through its
power-on diagnostics and initialization
routines. Once these are completed, the
system displays a screen that is blank ex-
cept for a keyboard icon that skips around

within the screen area. Pressing a key
causes a logon window to open up.

The system supports any number of in-
dividual users, assigning a name, pass-
word, and desktop to each one. You can
share data and applications between desk-
tops by copying them to and from com-
mon areas called file drawers.

During operation, you frequently have
to pause for the system to complete re-
quests that would be almost instantaneous
on other systems, such as opening a docu-
ment. Xerox explains that the delays are
due to the many layers of software that

Eﬁlléctannnts by Robert Tinney,

Announcmyz New BYTE

Limited Edition Classics

We are proud to announce the annual release of two new
16" x 20" BYTE Magazine Cover Art reproductions by
renowned BYTE artist Robert Tinney. Only 1,000 of these
flawless Collector Edition Classics will be produced, on
acid-free 100% cotton fiber stock to ensure that they will
keep their brilliance and quality over the years without
cracking or yellowing. The color separations for these
sumptuous prints are made directly from the original
paintings, guaranteeing absolutely faithful reproduction of
every subtle nuance present in the originals. Each is
individually inspected, signed and numbered by the artist,
and accompanied by a handsome Certificate of
Authenticity (also signed and numbered). The plates are
then destroyed, and no future editions of any size or
number will ever be published.

Order Form
Please send me the following Limited Edition 8YTE Collector
Prints at $55 (845 each for 2 or more):
Quy. Title
P $.

[

| S
TOTAL: §.
| enclose my [J check [J money order payable to Robert Tinney
Graphics; or, bill:
I:I MasterCard [J VISA O American Express card

Expires:

Amount

$4 Postage & handling ($15 overseas)

NAMF

ADDRESS.

CITY. STATE ZIP.

O Please send me your FREE color catatog.

VISA, MasterCard or American Express orders, call 1-504-272-7266

The price of these magnificent limited editions is just $55,

or $45 each if you order two or more. Your prints will be
shipped flat by UPS Blue Label (2-day delivery) and carry
an unconditional 30-day guarantee. Order today!
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need to be shuffled as you move in and
out of various applications.

The user interface closely resembles the
Macintosh’s, which is to be expected since
Xerox was the first company to commer-
cialize the window/icon/mouse interface
with its Star system. The major dif-
ferences are in the Xerox 6085’s greater
sophistication and complete integration of
applications. For instance, you can edit a
document consisting of text, graphics,
data-driven graphics, and tables in all
respects without closing and reopening the
document. In the Macintosh, graphics and
charts that have been pasted into a docu-
ment can be resized but not modified
using the tools with which they were
created. Similarly, text inserted into a
MacPaint document becomes a bit image
and can no longer be treated as text.

The quality of the ViewPoint applica-
tions is very high. The ViewPoint Docu-
ment Editor offers a complete editing and
page layout system with scores of type-
faces, including special-purpose symbols
for science, mathematics, and office use.
“Data-driven graphics™ are charts, tables,
and graphs based on numeric tables. If the
data in the tables changes, the graphics are
revised accordingly. This occurs automat-
ically, whether or not the data is explicit-
ly present in the printed document. An
equations package allows for entry of in-
line or displayed mathematical equations
with automatic sizing and prompting for
special parts of standard equation types.
For instance, when entering a definite in-
tegral, the editor prompts you for upper
and lower limits of integration. Braces are
automatically sized to fit enclosed expres-
sions, getting taller, for instance, if the ex-
pression is a quotient.

Coupled with the Xerox 4045 Laser
Copier/Printer and appropriate software,
the 6085 forms what Xerox calls its
Documenter system. At $8995 for a 10-
megabyte hard disk, a 15-inch screen, 1.1
megabytes of RAM, and the 4045 laser
printer (plus the cost of individual View-
Point software items), this appears to be
an extremely powerful and complete desk-
top publishing system.

According to the documentation, the
6085 is a foreground/background system
that allows processes to execute simulta-
neously. However, when we attempted to
repaginate a 91-page document, the cursor
turned into a page counter, and it was not
possible to begin any other operations un-
til the repagination was completed. Doing
a global search through the document pro-
duced a similar result. A Xerox product
manager explained that only certain func-
tions such as networking and printing
operate in background. On the other hand,
operations inside the PC-emulation win-

continued
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full 300 dpi resolution.

The compact Princeton LS-300 Scanner is
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dow do operate independently of what’s
happening in other windows. For instance,
we had a GW-BASIC graphics demo pro-
gram running in one window while we
created a ViewPoint free-form drawing in
another, with no apparent degradation of
performance in either window.
Transferring files between ViewPoint
and the PC-emulation window is ac-
complished through a data conversion

utility. First you specify the direction of
the conversion by changing the property
sheet of the conversion tool, then you copy
the file to the conversion icon.

Text can be copied more easily than
that. Any text displayed in a window (MS-
DOS or ViewPoint) can be copied direct-

"ly to another window using the mouse’s
select button and the Copy key.

In summary, the 6085 with ViewPoint

software is a consistently designed elec-
tronic desktop system heavily oriented
toward people who don’t want to use tech-
nical programmer-style computer tools.
Its applications are powerful and sophis-
ticated, but the operating system is closed
off from the user. Programmers interested
in Xerox equipment definitely need to
look at the Xerox Development Environ-
ment system instead of ViewPoint.

Workstation Benchmarks

We ran a variety of tests on the three work-
stations to test their performance in native
mode (68020 for the Sun and Apollo,
Mesa for the Xerox) and in PC emulation
(80286 for Sun and Apollo, 80186 for
Xerox).

Although we’ve included all the results
in a single set of tables for the sake of
uniformity, readers should avoid making
hard and fast comparisons. In terms of
hardware options and working environ-
ment, the systems we tested are not
necessarily comparable.

Native-Mode UNIX Benchmarks

Native-mode tests were run on the Apollo
and Sun machines (see table 1), but not
on the Xerox machine since it runs the
ViewPoint operating system instead of
UNIX, which is required for these tests.

User time is the amount of time a pro-
cess spends .executing nonprivileged in-
structions (e.g., arithmetic calculations,
sorting, searching, and calling user-level
functions).

System time is the time a process spends
executing privileged (kernel) commands
(i.e., system calls) plus some system-level
overhead (e.g., context switching between
Processes).

Real time is total elapsed time. It is often
not the sum of the user and system times.
The majority of missing time is spent
waiting for I/O operations to complete,
waiting for a signal from another process,
sleeping, or being swapped out on disk
while another program is running. Note
that the UNIX operating system utility
/bin/tim counts real time in 1-second in-
crements and user time in 0.1-second in-
crements. This accounts for some of the
inconsistencies in the benchmark timings.

The dread and dwrite benchmarks test
the random-access disk read and write im-
plementation; dwrite creates, opens, and
writes a 256- by 512-byte file, and the

Table 1: Benchmark results of Apollo and Sun systems in native mode. Times are in seconds.
UNIX Benchmarks (native mode)
Name dwrite dread fcalle fcalla pipe loop sieve scall
Apollo DS3000
Real 0.8 1.2 0.4 0.2 2.5 1.8 0.95 5.3
User 0.6 1.0 0.3 0.1 1.1 1.6 0.8 5.1
System 0.0* 0.0* 0.0* 0.0* 0.0* 0.0" 0.0" 0.2*
Sun-3/160
Real 1.10 1.43 0.23 0.033 2.63 1.77 0.63 2.63
User 0.00 0.00 0.20 0.00 0.00 1.53 0.57 0.53
System 0.43 0.30 0.00 0.00 1.37 0.03 0.00 2.03

l- system overhead.

*System time does not appear in the Apollo benchmarks because the UNIX operating system runs as a user task under
Domain/IX nucleus. All system time accumulated in the benchmarks is lumped into user time. The scall benchmark includes

Table 2: Benchmark results of Apollo, Sun, and Xerox systems in an MS-DOS window. Times are in seconds.

BASIC Spreadsheet | System utilities | C Benchmarks (MS-DOS emulation)
Disk write Disk read :
40K 40K Disk Copy 40K
Name bytes bytes Sieve Calc Paint | load Recalc bytes Sort Sieve Fibonacci Float File ifo
Apollo DS3000 8.6 6.8 432 131 74| 33 0.0** 9.0 58 23 10.1 69.6 2855
Sun-3/160 254 242 387 11.7 13.5 | 6.2 2.1 4.0* 51 23 9.0 60.5 281.3
31.4* 30.0* 6.6" 5.3
Xerox 6085 55.9 29.8* 1147 340 95 | 44* 82 7.7* 145 7.0 274 207.0 404.3*

** Test was not run on this system.

* Using a 360K-byte floppy disk drive; other disk results used a 1.2-megabyte drive.
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WORKSTATIONS

dread benchmark reads this file and then
removes it.

The fcalle and fcalla (function call-
empty and function call-assigned) bench-
marks show how much system overhead
is required for function calls. The fcalle
column shows how long the computer
takes using function calls; fcalla shows
how long it takes to do the same thing
without function calls. Subtracting the lat-
ter from the former results in the function
call overhead.

The pipe benchmark is a measurement
of how long it takes to set up a pipe (an
I/0 channel that is written into by one pro-
gram and read by another) and pass 0.5
megabyte of data through it.

The loop benchmark tests long-integer
arithmetic and is almost totally pro-
cessor-bound.

The sieve benchmark is a test of com-
piler efficiency and processor throughput.
It is the time required for one pass through
the Sieve of Eratosthenes prime-number
generator. System overhead is not very
significant in this benchmark.

The scall (system call) benchmark
queries the operating system 25,000 times
concerning its process identity, using the
getpid() system call. Because the program
doesn’t do much other than system calls,
the elapsed time is significant here.
System time and user time are less so.

For more information on benchmarking
UNIX systems, see ‘“Benchmarking
UNIX Systems” by David F. Hinnant in
the August 1984 BYTE.

MS-DOS Benchmarks
These tests wererun on all three worksta-
tions inside a PC emulation window (see
table 2). (For the BASIC programs, see
BYTE’s Inside the IBM PCs, Fall 1985,
page 195.)

In the BASIC disk write and read tests,
a 64K-byte sequential text file is written
to a blank floppy disk and then read back.

In other BASIC performance tests, the
Sieve column shows how long it takes to
run one iteration of the Sieve of
Eratosthenes prime-number benchmark.
The Calc column shows how long it takes
to do 10,000 multiplication and 10,000
division operations using single-precision
numbers. Paint measures how long it takes
to paint a convoluted figure. :

The spreadsheet tests measure how lon
it takes to load and recalculate a 25- by
25-cell spreadsheet in which each cell
equals 1.001 times the cell to its left. The
spreadsheet was Microsoft’s Multiplan.

The system utilities test measures how
long it takes to copy a 40K-byte file from
the hard disk to a floppy disk using the
MS-DOS COPY command.

The C benchmarks were run using the
Manx Aztec C compiler. ®
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Introducing the Lattice MS-DOS
C Compiler, Version 3.

There's never been a better time to buy Lattice C.
Professional programmers the world over have made
Lattice C the standard compiler for serious MS-DOS
programming. Now Version 3 offers even more of the
features that have made our previous versions so
popular. Our new compiler features include:

ANSI language constructs including, unsigned as a
modifier, void data type, enum data type, structure
assignments, structure arguments, structure returns,
and argument type checking.

The compiler also contains better aliasing algorithms,
more efficient code generation, and more flexible
segmentation, in-line 8087 code generation, and 80186/
80286 code generation.

The library contains more than 200 new functions,
including: ANSI/UNIX/XENIX compatibility; extended
support for MS-DOS; extended support for networking
including file sharing, file locking, and I/0O redirection;
and flexible error handling via user traps and exits.
Plus the library has also been re-engineered to
produce much smaller executables.

Try the new Version 3 C Compiler from Lattice.
Because C-ing is believing.

T
Lattice, Incorporated

s < 4
<> P.O. Box 3702
Glen Ellyn, IL 60138

. [ ]
Lattlce 312/858-7950 TWX 910-291-2190

INTERNATIONAL SALES OFFICES:
Benelux: Ines Datacom (32) 2-720-51-61
Japan: Lifeboat Inc. (03)293-4711

England: Roundhill (0672)54675

France: SFL (1)46-66-11-55

Germany: (49)7841/4500 (49)8946/13290
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- x[3118]=-

.82;x[31[11=.82;x[3112

printf ("\n\nThe X matrix is");
for(ni=8:nia:nl++) {
fm‘(n2=8m2(a-n2+*)

HATRIX

Run number is 1
The X matrix is

- printf(

/% slash is at left hand end ¥/
l‘or(nl-—ﬁ

'ni(a.niﬂ) {

INVERSION

x[8110] is 1.806800
x[8111] is 0.840000
x[81[2] is 8.8306800
x[81(3] is 8.820000
x[11(8] is 0.820008_

The perfect companion for
MIX C has arrived. MIX C makes

it easy to write C programs. Now

Ctrace makes it easy to get
them working. Introducing
Ctrace, the exciting new C
source debugger with animated
trace.

FUN AND EASY

Ctrace makes it so easy to debug
your C programs that you'll love

doing it. You no longer haveto mess
with assembly language or hex ad-
dresses. Ctrace presents your pro-
gram in a form thats instantly familiar.
Your C source code is displayed just
as you wrote it. All your variables are
displayed just as you named them.
And wait till you see your program
in action. Ctrace brings it to life on
the screen. You'll see your variable

values changing as you watch your.

source code executing. Ctrace shows
you how your program works. or
why it doesn't work. After one session
with Ctrace, you'll wonder how you
ever programmed in C without it.

‘of execution in vivid detail.

”\n)f [x2d1lzdl is #F

UNIQUE ANIMATED TRACE 4 VIEWS AT ONCE

trace feature that shows you the flow

line by line, but statement by

ment. It’s like watching the bouncing ‘

ball as the cursor moves over your C
source code, highlighting each state-
ment as it executes. Press the space
bar to execute one statement at a
time. or press the return key and
watch it go. Its exciting and educa-
tional. Who says learning has to be
boring?

" SIMPLE OPERATION

Ctrace is easy to operate too.

Commands are executed with a
single keystroke. Help screens are
available if you forget a command.
Pop up menus list command options.
You simply position the cursor to the
desired option and press the return
key. Pop up messagesalert you when
anything important happens. To use
Ctrace. simply compile your program
with the trace option turned on. The
executable program file is created as
normal. Ctrace doesn't affect the size
or the behavior of the program. You
can execute your program with or
without the help of Ctrace.

Ctrace has a unique animated

_functions.

Ctrace maintains 6 windows of in-
formation: source, output,

watch. symbols, and

can view as many as 4

the same time. The source \

(top left) shows your C program. The
output window (bottom left) shows
the screen output from your pro-
gram. The variable window (bottom
right) shows all the variable names
and values. The watch window {top
right) shows the variables that you
select along with any conditions
you've defined. The symbols window
shows the addresses of vari bles and

shows any area of memory tising
data types that you select. Eight dif-
ferent screen layouts are available at
the touch of a key. You can even
define your own screen layouts.

COMPLETE PROGRAM
CONTROL
Ctrace gives you complete
of your program. Execu
are single step, trace sp and full
speed. You can insert breakpoints on
an unlimited number of statements.
Execution is temporarily halted when
a break point is hit. You can then

snoop around and see what your
program has done to that point. You
can even trace the flow of control
backwards to see how your program
got there. You ca ‘watch points
on variable valu en the value
of a variable satisfies the conditions
you've defined. execution halts to let
you examine your program. You can
trace all functions or select just the
ones you want to see.

THE RIGHT PRICE

If you could buy a _debugger like
Ctrace anywhere eise 'you would ex-
pect to spend major bucks. Fortu:

ol

like Ctrace. Its only available from
MIX Software. And that's great news
because you know our prices are
right. Ctrace is an incredible value at
only $39.95. That's Right.

software
1132 Commerce Drive
Richardson, Tx. 75081
(214) 783-6001

Inquiry 175 -



BaRar
o}

HE C COMPILER

You can see that Ctrace is not your

py cllsks. And as you would -

MIX C is easy to use. It produces

a complete program listing with all
ident a

Although it's small,
a subset. MIX C supports the full

K&R standard including the exten:

C compllers MIX C comes cor plete

with a comprehenswe 460, '~page
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ndows shown side by
side. Pop up message indicates that a watch
point condition has been satisfied.

assemblers. Macros make it easy! You
can call assembly language functions

just like C functions. You can even

language. Lots of useful assembly
language functions are xncluded as
examples And the price i
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Memory wmdow lets you view any area of
memory using any data type.

elegant than an interpreter. Add the ,:
ASM utility and our versatile split-

| Disk Drive .
or CP/M 2.2 or hi
55K Memory

$29 95 discount off our already rock
bottom prices. Only $89.90 for the (g

‘writing p ograms

even lasler and easier. With the MIX
Edltor you can compile. link, and

a key. Compiling is fast because
the MIX C compiler reads the pro-
gram ¢ direct ly from memory. Correc»

tst error in the program

The MIX Editor works just like
Micropros WordStar" But through the

own custom version. You can map
any key to any command. You can
even define your own commands

predefined com-

plit-screen feature is
great for programmlng You can edit
two files at the same time and move

 text between files. It works great with

num

machine specific functions you need
0 you wont have to wnte “them

dent for structured languages like
Pascal and C. li even has fill and

MIX C makes C program‘mmg areal
)oy MlX (e prowdes the power of a

_ The MIX C Works. (589.90) § -

__C Compiler
__ASM Utility

(includes all of above)

 Texas Residen
6.126% Sales Tax .

Add Shipping Charges
USA: = add $5

add $20 for compiler
add $30 for Works




ZAP-A-PAL" NEW FROM MICROWAY

FastCACHE-286™

Runs the 80286 at8.5 or 11 MHz and the
80287 at 5, 6 or 11 MHz Includes 8
kbytes of 55ns CACHE. Works with more
PCs than any otheraccelerator, including
Leading Edge Model D, Compag, and

Turbo motherboards. Includes 8088
Reboot Switch, DCache and Diagno-
sticsoovviiiii From $449

ZAP-A-PAL"

At$395 the ZAP-A-PAL from MicroWay is
the lowest cost and most convenient PAL
programmer available to the PC owner.
ZAP-A-PAL is described in the January,
1987, issue of BYTE. The MicroWay ver-
sion adds a number of important features
including automatic calibration, software
for many more PAL types and the ability
to blow security fuses. ZAP-A-PAL works
with virtually all 20 and 24 pin devices
from MM, Tl and NSC. It plugs into the |/O
channel of your PC or AT and includes a
removable PAL ZIF socket that plugsinto
the back of your computer. The menu
driven software makes it possible to
effortlessly read, write and copy PALs. It
accepts JEDEC files from any LOGIC
Compiler such as CUPL or ABLE and
comes with a copy of PALASM.

NUMBER
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Triples the speed of your
PC, XT or compatible!

From

$599

Accelerator
Plus

A Megabyte

for DOS

PC Magazine “Editor’s Choice”

DATA ACQUISITION and
REAL TIME TOOLS
DAL" - “Data Analysis Language.”

Unkelscope™ - A real time data acquisi-
tion, control and process software pkg.

87FFT and 87FFT-2
TransView Menu driven FFT Spectrum/
transferanalyzer.................... $250

RTOS - REAL TIME OPERATING SYSTEM
A multi-user, multi-tasking real time oper-
ating system. Includes a configured ver-
sion of Intel'siRMX-86, LINK-86, LOC-86,
LIB-86, OH-86 and the Microway
87DEBUG. Runs on the IBM-PC, XT, PC-
ATand COMPAQ................... $600

INTEL COMPILERS Available for RTOS
FORTRAN-86, PASCAL-86, PL/M-86.

287 Turbo™-10/12

287Turbo runs the 80287
at10 or 12 MHz in the IBM
PCAT, compatiblesandthe
i new Compag 386 with 100%
software compatibility.
1OMHz ............. $450

PC Magazine “Editor’s Choice”

8087 UPGRADES

All Microway 8087s include a one year
warranty, complete MicroWay Test Pro-
gram and installation instructions.

80875MHz. ... $114
For the IBM PC, XT and compatibles
8087-28 MHz........... ... $149
For Wang, AT&T, DeskPro, NEC, Leading Edge
80287-35 MHz.............. $179
Forthe IBM PC AT and 286 compatibles
80287-6 6 MHz.......... .. $229
For8 MHz AT compatibles

80287-88 MHz........ ... . $259
Forthe 8 MHz 80286 accelerator cards
80287-10 10 MHz........ .. $395
For the Compaq 386

Call for prices on V20, V30,
64K, 128K and 256K RAM

A2D-160™

The Fastest 12 bit
A/D Converter

$1295

160,000 Samples per second

Pseudo Random Noise Generator/DAC
Optional signal conditioners

AFM-50 Programmable Low Pass
FilterModule..................... $225

8087 SOFTWARE

IBM BASIC COMPILER............ $465
MICROSOFT QUICKBASIC ........ $79
87BASIC COMPILER PATCH..... $150
IBM MACRO ASSEMBLER........ $155
MS MACRO ASSEMBLER......... $99
87MACRO/DEBUG............... $200
MICROSOFT FORTRAN.......... $209
RMFORTRAN.........c.oint.. $399
LAHEY FORTRAN F77L.......... $477
MS or LATTICEC ................ CALL
STSCAPL%PLUS/PC............ $450
STSC STATGRAPHICS............. $675
SPSS/PCH.....co $675
87SFL Scientific Functions....... $250
PHOENIX PRODUCTS........... CALL
FASTBREAK for1-2-3 V1A ........ $79
HOTLINK for1-2-3 V1A ........... $99
INTEL INBOARD 386............ CALL

287TURBO-PLUS™
Speeds up your AT
Adjustable 80286 Clock 6-12 MHz
10 MHz 80287 Clock
Plus Full Hardware Reset......... $149
Optional 80286-10

287TURBO-PLUS
With 80287 10 MHz.
With80287 12MHz. ...................
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CIARCIA’S CIRCUIT CELLAR

Steve Ciarcia

Build an Infrared
Remote Controller

A custom hand-held infrared transmitter and receiver

In thelast few years, I have

installed a lot of automatic

features in my home and

the Circuit Cellar. Besides

the sophisticated alarm

system, computer-con-
trolled wood stove, and perimeter lighting
system (see “Living in a Sensible En-
vironment” in the July 1985 BYTE), the
Home Run Control System (HCS) has sig-
nificantly increased the convenience of
living in my house (see ‘“Build the Home
Run Control System” in the April through
June 1985 BYTESs). I have the usual
remote-controlled stereos, TVs, FM
radios, etc., but it is the small things like
lights that automatically go on and off as
I walk through the house and a voice-syn-
thesized central monitoring system that I
can call and hear a verbal status report
when I'm away that have forever erased
any pleasure derived from a manually
oriented existence.

Just when I thought I had come to grips
with electronic living, I ran into two new
problems: automated living user interven-
tion anarchy (ALUIA) and hand-held in-
frared controller overpopulation (HIROP).
Generally speaking, these are high-tech
diseases common among gadget-happy
technocrats and overzealous inventor-
authors who are insane enough to try to
install all their designs into one house.

ALUIA is like gridlock. So many things
are controlled within an environment that
the only way to activate something is

continued

Steve Ciarcia (pronounced ‘‘see-ARE-see-
ah’’) is an electronics engineer and com-
puter consultant with experience in pro-
cess control, digital design, nuclear in-
strumentation, and product development.
The author of several books on elec-
tronics, he can be reached at PO Box 582,
Glastonbury, CT 06033.

through the control system (if you can
remember which system is controlling
what device at a particular time). Unless
you physically intervene, the control se-
quence will remain as set, and you must
live with the consequences. Perhaps you
have a timer controlling a series of out-
side lights, but one night you want them
on at different times. Do you reset the
automatic timer to a new cycle, override
the automatic system manually at each set-
ting, or disconnect the automatic system?
The problem with many automatic sys-
tems is that they make little provision for
unpredicted and unprogrammed user
behavior.

In the case of the HCS, I tried to pro-
vide for such possibilities. Rather than just
a timer that turns lights on and off, for ex-
ample, the HCS can turn a light on in a
room as long as it senses your presence
via a motion detector connected to one of
its hard-wired inputs. Such a control sys-
tem adapts itself to your behavior—up to

a certain point! It cannot control what it
cannot sense, nor can it be expected to ac-
commodate all your wishes through
passive sensors. If you want the stereo to
go on when you walk into the room, it
could be coordinated with the automatic
lighting, but would you want it to come
on even when you merely pass through the
room?

Some automatic control functions are
more applicable to lighting than to stereo
equipment. Is the only alternative manual
control if the system is not fully auto-
matic? Not if it is designed to allow in-
dependent user input in addition to
automatic control.

This control gridlock comes about
when you and the system have different
ideas as to what should be happening.
Sometimes the only alternative is to design
a system with shared control—one that ex-
ecutes a preprogrammed sequence but ac-
commodates itself to selective manual in-

continued

Photo 1: Enclosed IRCOMM transmitter and receiver units.

COPYRIGHT © 1987 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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tervention. By allowing you a means to
override or direct the activities of the con-
trol system, the system retains the flexibili-
ty of independent control in the absence
of user directives and lessens its potential
for becoming a frustrating obstacle as your
needs change.

Perhaps you want the stereo to automat-
ically come on when you walk in the room
any time between 5 and 6 p.m., but not
at any other time unless you physically
turn it on. You could easily program the
HCS to use the motion sensor in the room
to activate the stereo and lock out execu-

tion of the order except between 5 and 6
p.m. But how do you manually turn the
stereo on yet still advise the control system
of your action? The system needs to know
that the stereo should be ON, even if it
has been turned on manually. Any well-
designed control system like the HCS
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Figure 1: Block diagrams of the chips used in the IRCOMM.
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periodically “refreshes’ or retransmits the
current status (ON or OFF) to all con-
trolled devices, reducing concern about
false activation/deactivation of the BSR
X-10 remote-control modules by tran-
sients. The best way to coordinate such
automatic/manual control is to do every-
thing through the control system.

I don’t expect you to run down to your
Circuit Cellar and type a manual override
every time you want to turn the stereo on.
Since we are intending a direct and
specific control action, “turn the stereo
on,” it only makes sense to use a direct
input to the control system similar to a
motion detector. A simple push button
connected to one of the HCS inputs can
turn on the stereo. When you press it, the
control system is actually turning the
stereo on, and it will coordinate this with
its other functions.

While ultimately successful, if you
follow this tack, you will soon find that
it falls short as an easily implementable
procedure. The interest in using a BSR
X-10 wireless remote-control device with
the HCS in the firstplace was to eliminate
the need for wires. The more convenient
alternative would be a wireless remote-
control device that communicates specific
commands from you to the HCS or other
computerized control system. A typical
example of such a device is the infrared
remote control used with most TV sets.

This month’s project is the design and

frared transmitter and receiver, called the
IRCOMM (see photo 1). The transmitter
circuit can be constructed as a small in-
expensive hand-held controller or ex-
panded to implement a 62-key wireless
keyboard. The receiver is equally un-
complicated and intended to provide a
convenient link between the user and the
home control system.

An unfortunate side effect of creating
the IRCOMM is that it adds one more IR
remote-control unit to the pile you prob-
ably have and contributes to HIROP, as
I stated earlier. While not intended as the
first of a two-part article, nextmonth I will
make amends for contributing to IR
remotes on every table and chair with my
own form of population control.

Generally Speaking
My primary consideration in the design
of IRCOMM was to use it with the HCS.
Therefore, hundreds of remote function
keys and a 20-mile effective range were
of little importance as design criteria.
Much like remote controls for TVs or
VCRs, the IRCOMM controller needed
only to be short-range and command basic
functions like “stereo system power ON,”
“surround sound system power ON,”
“projection TV ON,” “mood lights ON,”
“entertainment system all power OFE,”
“room-to-room sound tracking GO;” etc.
When we speak of the functions that a
remote controller performs, we are actual-

Consumer electronic
devices use infrared
signaling because of
its low cost and
limited interference
with other remote-
controlled appliances.

trolled (a TV, for example) does as a result
of your pressing a key on the remote. The
remote control is nothing other than a
wireless keyboard. When you press a key,
a stream of data is transmitted either as
an ultrasonic, radio-frequency, or infrared
signal. Present-day consumer electronic
devices primarily use infrared signaling
because of its low cost and limited inter-
ference with other remote-controlled ap-
pliances (like accidentally turning on the
TV in the next apartment).

Infrared controllers generally use pulse
position modulation (PPM) or pulse code
modulation (PCM). The actual technique
used is significant only to a person design-
ing a receiver/decoder.

In designing the IRCOMM, I tried to
keep both my needs and the intelligence

construction of a custom hand-held in-  ly describing what the device being con- continued
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Figure 2: Schematic of the IRCOMM hand-held transmitter.
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Figure 3: Codes generated by the MCI4497 and the IRCOMM keypad.
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of the BYTE readership in mind. What I
am presenting should be considered as a
model and a sample application of in-
frared remote control and not as the only
way to implement it. The usual article ap-
proach to this subject is to buy off-the-
shelf remote-control chip sets designed for
the TV industry. Such an approach is
valid, but it better serves the author than
the user. TV remote-control chips are
designed for a specific application, and
their receivers are often bus or multiplexed
output devices. Additional glue logic is
frequently added to provide 1-of-24 signal
lines or 4- to 16-bit decoded outputs.
Whatever the decoding technique em-
ployed, the resulting receiver outputs must
still be read through a parallel input port.
Ever try to find a parallel input port on
your IBM PC?

The Circuit Cellar IRCOMM

We aren’t intending to use the IRCOMM
to mimic a TV remote control, so why
bother to spend the money or carry the
overhead of decoding circuitry intended
for TVs? A better alternative is to merely
condition the incoming signal and allow
the control computer to decode the signal.
Motorola manufactures a pair of general-
purpose CMOS IR remote-control chips,
the MC14497 and the MC3373, that fit the
bill exactly (see figure 1).

Figure 2 is the schematic of the hand-
held IRCOMM transmitter. As I have it
shown, the MC14497 is hard-wired for use
with up to 32 keys, AM modulation, and
a logic 1 start bit. The MCI14497 is a
CMOS biphase PCM remote-control
transmitter chip in an 18-pin package. In
standby mode it draws a mere 10 micro-
amperes and operates anywhere within a
range of 4 to 10 volts. Transmission and
internal timing are controlled with a
500-kilohertz ceramic resonator.

The basic configuration of the MC14497
will support 32 keys (described as chan-
nel O through channel 31). With two ad-
ditional diodes and switches between pins
3 to 6 and 3 to 5, the capacity can be in-
creased to a maximum of 62 keys. Either
option is far more thanI needed. Perhaps
more as a result of the plastic box I had
on hand than any calculated requirement,
I ended up with 9 keys (PBI-PB9) con-
nected as shown. If you want more keys,
simply add more push buttons at the cross
points of the Ex and Ax lines.

The IRCOMM has both infrared and
visible outputs when it transmits. A two-
transistor driver circuit simultaneously
pulses visible LEDI and infrared LEDs,
LED2 and LED3. The MC14497 transmits
either in FSK (frequency-shift keying) or
AM mode. We are restricted to AM trans-
mission because of the receiver I used, so
that is all I will address.

Figure 3 shows the layout and hexadec-
imal codes for the 9-key IRCOMM. Since
I arbitrarily selected the matrix lines they
do not correspond to channels 0, 1, 2, etc.
(Since the receiver cares only which nine
channels it has to identify—not that they
be sequentially ordered—keys can be
placed anywhere in the matrix.)

Figure 4 illustrates what the PCM
coding looks like as it is transmitted.
Biphase PCM is relatively easy to read
once you get the hang of it. The most im-
portant part in reading PCM is keeping
track of the bit times and noticing at what
point the O-to-1 or 1-to-0 logic transition
occurs during the bit time. If the pulse
burst is sent/received during the first half

bit time, the bit is a logic 1. Conversely, .

if the pulse occurs during the second half
bit time, the bit is a logic 0.

When a key is pressed, the transmitter
sends an AGC (automatic gain control)
burst lasting a half bit time, a start bit
(logic 1), and a 6-bit PCM data word. The
purpose of the AGC pulse preceding the
PCM data is to set up the AGC loop in
the receiver in time for the start bit. The
6 data bits are designated as A (least
significant bit) through F (most significant
bit) and are shifted in LSB first. While
each bit is represented as a logic 0 or 1
level pulse having a duration of 0.5 or 1
millisecond, - the actual output of the
transmitter is a 41.66-kHz pulse burst for
the duration of any logic 1 level. Only
after the data is conditioned by the
receiver will it appear as discrete logic
levels.

The IRCOMM repeatedly transmits the

The fact that the
coding is simplified
allows some license
to be taken with the
receiver circuitry.

same code as long as the key is pressed.
When the key is released, a channel 62
EOT (end of transmission) code is auto-
matically sent. Channel 63 is not used.

The IRCOMM Receiver

As you can see, the IRCOMM chip trans-
mits an easily recognizable and repeatable
code. Many TV-style IR remote chips
send the pulse burst once or send it once
and repeatedly transmit the EOT signal.
It is easy to read the code from the
IRCOMM with an oscilloscope. Try
reading your TV remote manually.

The fact that the coding is simplified
allows some license to be taken with the
receiver circuitry. Rather than the expen-
sive LSI hardware often required in pulse
position coding, only the bit timing is rele-
vant. To acquire this data, we merely con-
vert the 41.66-kHz pulse bursts to TTL
logic levels through an envelope detector
and apply this signal to a computer that
monitors the bit timing. I could decode the
signal all in the hardware, but if the end
result is still to connect it to a computer,

continued

LSB

START
AGC

28 IR 11 9 B e 7 L2 1

P L ) o O B g e L 8

MSB

[BITf A B . C | D& E BF

CHANNEL 25 DECIMAL
CHANNEL 19 HEXADECIMAL

CHANNEL 09 DECIMAL
CHANNEL 09 HEXADECIMAL

CHANNEL 27 DECIMAL
CHANNEL 1B HEXADECIMAL

1 1 1 0 1 1 0

18IT 1BIT
TIME TIME
! i |
| 1 = |
i 1]
| I I |

LOGIC 1 LOGIC O
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Figure 6: (a) Direct hookup of the IRCOMM to the BCC-52 computer; (b) hookup using the IR remote-control extender.
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why not use the computer to decode the
raw transmission in the first place? I never
thought I'd be advocating a software solu-
tion, but I support reality.

The Motorola MC3373 wideband
amplifier-detector chip is designed for use
with infrared pulse-burst transmissions.
The entire receiver circuit, shown in
figure 5, is a two-chip envelope detector
and TTL level shifter. An AC-coupled
photodiode receives the infrared pulses
from the IRCOMM transmitter and
amplifies them. When an infrared signal
of approximately 40 kHz is perceived, the
output goes low. QI inverts this signal and
applies it to a series of 4049 CMOS in-
verters that are capable of driving the
LSTTL (low-power Schottky transistor-
transistor logic) input load of the computer
and lighting an additional visible LED so
that you can see that data is being
received.

Decoding the PCM in Software
As I mentioned earlier, my intended ap-
plication of the IRCOMM was to add
remote-control features to my home con-
trol system by using it to trigger direct in-
putsto the HCS. Of course, the HCS was
not designed with facility for IR remote
control, but it does have 16 parallel input
lines that can be used to trigger events. To
use the IRCOMM with the parallel input
of the HCS, however, another computer
must be interposed between them. This
special-function computer translates the
IRCOMM receiver’s PCM output into 9
(or 32 if you used that many keys) parallel
signal lines that are attached to the HCS.
I chose the BCC-52 computer/controller
for this task (see “Build the BASIC-52
Computer/Controller” in the August 1985
BYTE). Figure 6a illustrates a block
diagram of the connection.

The BCC-52 is programmable in
BASIC or 8051 assembly language. To
achieve the processing speed necessary to
analyze PCM bit times, we must use an
assembly language routine. The flowchart
of the conversion process is given in figure
7, and a complete source listing of the
necessary routine is provided in listing 1.
[Editor’s note: The source for
LEDPCM.ASM is available on disk, in
print, and on BIX; see the insert card
Jollowing page 328. The listing is also
available on BYTEnet; see page 4.]

I used the BCC-52 because it was con-
venient and cost-effective. Since it is bus-
compatible with a variety of A/D, display,
and power-control peripherals that have
also been presented as Circuit Cellar proj-
ects, this suggests a far more powerful
future application for the IRCOMM
remote control. The IRCOMM and the
computer that decodes the PCM signal are

continued
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separate, however. I chose to use the
BCC-52 so that the complete flow
diagram and source code could be
presented as an example. It could just as
easily be connected to an input bit on the
parallel printer port of an IBM PC or
other computer. If anyone implements the
code for another computer, please upload
the routine to my BBS at (203) 871-1988
so that I might share it with other readers.

The 100-byte PCM decoding routine is
located at 4000 hexadecimal in an
EPROM. The output of the IRCOMM re-
ceiver is attached to the INTO input line
of the BCC-52.

There are two entry points to the
decoder routine: 4000 and 4011 hexadec-
imal. When you execute a CALL4000H,
the software reads the incoming IR data
but waits for a channel 62 EOT code
before returning to BASIC. The code for
the key that was pressed is in memory
location IF hexadecimal. If you execute
a CALL401H instead, the software
returns immediately after it receives the
first valid PCM signal. This code is stored
in location 19 hexadecimal. A three-line
BASIC program is all that is required to
print the received code using either of
these calls.

Print the hexadecimal key pressed code
after the EOT is received:

10 CALL4000H
20 PHO. DBY(1FH)
30 GOTO 10

Print the hexadecimal key pressed code as
it is received:

10 CALL4011H
20 PHO. DBY(19H)
30 GOTO 10

Of course, it would hardly be worth
your time to consider dedicating a whole
computer like the BCC-52 just to scan one
input bit. A far superior way of connect-
ing the IRCOMM is to use the PCM data
to trigger an interrupt on the BCC-52.
This is accomplished by inverting the
PCM data and connecting this signal to
the INTI input in addition to the connec-
tion already made. When the IRCOMM
key is pressed, the AGC pulse will trig-
ger an interrupt and call the decoder
routine. Using the interrupt goto (ONEX1)
and the GET command, the keyboard can
be scanned on the fly without waiting at
an INPUT statement, and fast BASIC pro-
grams with input provided either through
the keyboard or IRCOMM can be writ-
ten. The following BASIC program dem-
onstrates the - combined use of the
IRCOMM and the keyboard. It prints any
key pressed, either on the keyboard or the
terminal, as it’s entered:
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Listing 1: Assembly language listing for the PCM data-decoder routine.

ASSUMES AMPLITUDE MODULATION

ORG 4000H

EQU $

MOV OLDCODE , #INVALID
CODELOOP EQU $

CALL GETCODE

MOV A,CODE

CJNE A,#ENDCODE, STORE
RET

EQU $

MOV OLDCODE ,CODE ;
JMP CODELOOP ;

LEDPCM

STORE

; END OF CODE LOOP ROUTINE

GETCODE EQU $
WAITAGC EQU $ ;
CALL SAMPLE

CJUNE A,#ZERO,WAITAGC
EQU $

CALL SAMPLE ;
CJNE A,#ONE,ONEWAIT ;
MOV B, #1 ;
CALL WAIT ;

ONEWAIT

CALL SAMPLE
CJUNE A,#ONE,WAITAGC ;
MOV B,#3
AFTERAGC EQU $
PUSH B ;
MOV B, #2 ;
CALL WAIT ;
CALL SAMPLE -
POP B i
CJINE A, #ZERO,WAITAGC
DJNZ B,AFTERAGC ;

; RECEIVE START BIT

STARTBIT EQU $
CALL SAMPLE ]
CJINE A,#ONE,STARTBIT
MOV B, #1
CALL WAIT
CALL READBIT
JC WAITAGC
MOV A, IN1
CJINE A, #ONE,WAITAGC

ve wi we we we we

. READ CODE BITS

LEDPCM — PCM DATA DECODER ROUTINE FOR READING IR LED
CODES USING A BCC-52 COMPUTER/CONTROLLER
- WRITTEN BY WILLIAM D. CURLEW

COPYRIGHT CIARCIA’S CIRCUIT CELLAR 1986

READ THE SERIAL IR RECEIVER INPUT. REMEMBER THE LAST CODE
UNTIL AN END CODE (DECIMAL 62) IS RECEIVED. RETURN THE
REMEMBERED CODE IN REGISTER 1FH. A RETURNED CODE OF 63
DECIMAL MEANS AN END CODE WAS THE FIRST THING DETECTED.

MODE IS BEING USED.

; SET UP OLD CODE AS 63

GET A CODE

PUT CODE IN A REG

IF NOT END CODE, STORE & WAIT
RETURN TO CALLER

SAVE CODE AS OLDCODE
AND WAIT FOR THE NEXT CODE

; THIS ROUTINE RECEIVES THE NEXT VALID CODE.
; INVALID CODE GROUPS ARE IGNORED

WAIT FOR AGC BURST

; GET THE VALUE AT THE INPUT PORT

; WAIT UNTIL IT IS A ©

GET ANOTHER VALUE
IF NOT ONE, WAIT FOR A 1

; SET DELAY TO 250 US

AND WAIT FOR THAT TIME

; RE-TEST INPUT BIT

IF NOT 1, FALSE AGC BURST.

; SET UP FOR 3 x 500 US

; SAVE ON STACK
; SET DELAY TO 500 US

AND WAIT FOR THAT TIME

; CHECK INPUT VALUE
; RECOVER COUNT VALUE

; IF 1, FALSE WAIT AFTER AGC
CHECK IF DONE WITH WAIT

GET INPUT BIT

; IF NOT 1, TRY AGAIN

SET DELAY TO 250 US

AND WAIT FOR THAT TIME

DO PCM BIT INPUT

IF INVALID PCM, START OVER
GET BIT VALUE

IF NOT 1, BAD START BIT
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READCODE EQU $

READLOOP

LOAD1
ROTATE

BADCODE

CODEEND

’
’
’

MOV CODE, #00
MOV B,#6

EQU $

PUSH B

MOV B,#2
CALL WAIT
CALL READBIT
JC BADCODE
CLR C

MOV A, IN1
CJUNE A,#ZERO,LOAD1
JMP ROTATE
EQU $

SETB C

EQU $

MOV A,CODE
RRC A

MOV CODE, A
POP B

DJNZ B,READLOOP
RR A

RR A

MOV CODE, A
CLR C

JMP CODEEND
EQU $

POP B

SETB C

EQU $

RET

: END OF CODEEND ROUTINE

READBIT EQU $

CALL SAMPLE
MOV IN1,A
MOV B,#2
CALL WAIT
CALL SAMPLE

CJNE A, IN1,GOODPCM

s e we ws we we we wa we ws

s e we we wo ws

RESET CODE BYTE
DO 6 BIT INPUTS

SAVE B VALUE

WAIT 500 US

AND WAIT FOR THAT TIME

GET PCM BIT VALUE

IF INVALID PCM, THROW AWAY CODE
CLEAR CARRY FLAG

GET PCM BIT VALUE

IF BIT=1 THEN DO 1

ELSE JUST ROTATE

SET CARRY FLAG

GET CODE BYTE

ROTATE XTER RIGHT THROUGH CARRY
STORE IN CODE REG

RECOVER BIT COUNT

IF NOT ALL BITS, DO AGAIN
ROTATE TWO MORE

BITS RIGHT

STORE IN CODE REG

CLEAR CARRY FLAG

AND EXIT

RECOVER B REG FROM STACK
BAD CODE INDICATOR

RETURN TO CALLER

; THIS ROUTINE RECEIVES A VALID PCM BIT
; CARRY IS SET IF THE PCM ENCODING IS NOT VALID

GET INPUT VALUE

STORE IN IN1 REG

WAIT ANOTHER 500 US

AND WAIT FOR THAT TIME

GET ANOTHER SAMPLE

IF 2 INPUTS <>, GOOD PCM CODE

SET CARRY FLAG (BAD PCM)

CLEAR CARRY FLAG
RETURN TO CALLER

; READ BYTE AT PORT

MASK OFF OUR BIT

BADPCM EQU $

SETB C ;

JMP READEND ; AND EXIT
GOODPCM EQU $

CLR C 3
READEND EQU $

RET :
: END OF READBIT ROUTINE
: THIS ROUTINE SAMPLES THE INPUT BIT
SAMPLE EQU $

MOV A, INPORT ;

ANL A,#ONE ;

RET ;

END OF SAMPLE ROUTINE

AND RETURN TO CALLER

continued

10 ONEX1 40
20 A=GET : IF A<>0 THEN
PRINT A
30 GOTO 10
40 PRINT"IRCOMM INTERRUPT
RECEIVED" : GOSUB 100
50 PRINT*INTERRUPT
PROCESSED"
60 RETI
100 CALL4000H
110 PHO. DBY(1FH)
120 RETURN

Extending the Capabilities

With most infrared remotes, the range is
limited to about 25 to 30 feet. Extending
the range beyond that involves more
powerful transmitters and more sensitive
receivers. While I was considering doing
just that, I came across a Radio Shack
product called the Video Remote Control
Extender that seems to adequately solve
the problem.

The Extender (catalog number 15-1289)
is an IR repeater. As shown in figure 6b,
it consists of an infrared receiver,
amplifier, and transmitter. One end,
located in a room where you might also
use the IRCOMM, is the receiver and the
amplifier. At the other end is a splitter box
with an attached infrared LED. The split-
ter is connected to the receiver with anten-
na wire. When a pulse burst is received,
it is amplified and conveyed through the
antenna wire to the splitter box where it
is retransmitted via that IRLED. It is easy
to visualize the HCS mounted in the Cir-
cuit Cellar with the IRCOMM and
BCC-52 next to it. The Extender would
be upstairs in the entertainment room.

More than one Extender can be used (I
have three on the IRCOMM). Since their
outputs are IRLEDs aimed at the IR-
COMM receiver, Extenders from other
rooms can also be used with their IRLEDs
mounted next to each other all aimed at
the IRCOMM.

In Conclusion

I'm becoming as dependent now on the
IRCOMM as I am on my automatic
lighting. With it, the entertainment room
comes alive in a programmed and order-
ly manner. Without it and the HCS, I
bump into cold, dark walls of a house
bathed in utter silence.

Indeed, I've solved the problem of coor-
dinating the control of the multitude of
electronic boxes in the entertainment
room, but I've created an overabundance
of IR remotes. The result is that I've
created a terminal condition of HIROP.

Next month we’ll throw away the
IRCOMM and the rest of your remotes
and replace them with a single Circuit
Cellar IR Master. The IR Master is a

continued
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MicroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC’s and Compatibles

PER PER
. $350 DISK $300 DISK
I SMALL QUANTITIES FOR TEN OR MORE

$1 OFF § DISKS OR MORE WITH THIS COUPON

l [J CAD 1 — Altamira, a four color object
oriented drawing program. Color gr. req'd.
[J COMM 3 — Compression/decompression
and archival utilities for telecommunications.
I [2] DATABASE 1,2 — (2 disks) PC-File Ill,
I Version 4, a user friendly database system.
[ DATABASE 3 — The pBASE relational
I database manager with query language.
I [] EDUCATION 1 — Interactive DOS tutorial for
new PC users. Makes learning DOS painless.
I [0 GAMES 1 — Chess, 3-D Packman, Kong,
Spacewar, JanitJoe, and more. Color gr. reg'd.
[0 GAMES 2 — Qubert, Pango, Centipede,
' Monopoly, Zoarre, and more. Color gr. req'd.
[] GAMES 3 — Blackjack (you set rules), Arm
I Chair QB, and Empire (war game).
[0 GAMES 4 — Castle, Star Trek, and the
original Collossal Caves ADVENTURE.
[J GAMES 5 — The HACK adventure game
I from the universities. Like Rogue.
[J GAMES 6 — Pinball, Othello, Dragons,
Sopwith (fly one), and more. Color gr. req'd.
[0 GAMES 7 — Round42 (16 color graphics),
I Backgammon and more. Color gr. req'd.
I [0 LANGUAGE 2 — The renowned SMALL-C
compiler and a C interpreter!
[0 LANGUAGE 5 — Turbo Pascal interactive
I debugger, pop-up help, formatters, etc.
[0 LANGUAGE 7 — Pascal interpreter/compiler.
Great for learning Pascall
ID MUSIC 1 — Many clever tunes, and an
excellent color graphics music editor.
[0 ORGANIZER 1 — DeskMate, a Sidekick
clone, and the Judy calendar program.
[0 ORGANIZER 3 — The PC-Outline windowing
I outline editor/thought organizer.
[0 PICTURES 2 — High res digitized graphics
pictures. Color graphics required.
I [ PINUP 2 — Provocative high res digitized
graphics pinups. Color graphics required.
[J PRINTER 1 — Font and sideways utilities,
spoolers, banner makers, and more
|[] UTILITIES 1 — A collection of invaluable
I general purpose DOS utilities. A must!
[ UTILITIES 2 — More invaluable DOS utilities.
I Too many to list here!
l [ UTILITIES 3 — A comprehensive set of
debugging and diagnostic utilities.
[J WORD 1 — PC Write 2.6, a powerful and
complete word processing system.
I [J WORD 3 — The PC Style writing analysis
I program and FOG complexity index finder.
I — NEW RELEASES —
[ BUSINESS 1 — EZ-Forms business form
generation, completion, and printing program.
[ CAD 2 — An advanced 2D/3D drafting
I program. 640k required. Color gr. req'd.
l [z2) COMM 1,2 — (2 disks) Version 2.2 of the
ever-popular QMODEM communications prog.

3
H

[s] COMM 4,5,6,7 — (4 disks) Latest RBBS
' Bulletin Board System 14.1D.
[z] COMM 8,9 — (2 disks) PROCOMM 24, an
exc. modem program with terminal emulation.
[2] INFO 1,2 — (2 disks) Cooking recipes data-
I base with keyword/ingredient retrieval prog.
[0 LANGUAGE 1 — PDProlog 19v, 5th
generation language for arfificial intelligence.
[0 LANGUAGE 3 — A86, a full featured
l 8086/8088 macro assembler.
[J LANGUAGE 8 — Xlisp 1.7, the standard for
Avrtificial Intelligence programming languages.
l [J LANGUAGE 9 — The ICON string and
structure oriented programming language
[z] MUSIC 2,3 — (2 disks) PianoMan Ver 3.0
polyphonic music recording & playback prog.
I [0 WORD 4 — The Speler spell-checking
l program. Includes customizable dictionary.
Catalog available, add $2. 3.5” format add $1/disk.
Cost of Items
CA Res 7% Tax-
I Ship/Handling

Total Enclosed
J— MicroCom Systems i )
(415) 325-6500 >
P.O. Box 51657, Palo Alto, CA 94303
L8 R 8 0 0 0 § |
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Domestic $1./Foreign $5.
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; COUNT IN THE B REGISTER
WAIT EQU $

PUSH B

EQU $

MOV B,#DELAYCNT
EQU $

DJUNZ B,LOOP250
POP B

DJINZ B,WAIT

RET

DELAY250

LOOP250

; END OF WAIT ROUTINE
: SYSTEM EQUATES

: REGISTER ALIASES
iN1 EQU

CODE EQU
OLDCODE EQU

18H
19H
1FH
: CONSTANTS

ZERO

EQU ©
ONE EQU 4
DELAYCNT EQU 111
ENDCODE EQU 62
63

INVALID EQU
: HARDWARE PORTS

INPORT  EQU P3
: END OF GLOBAL EQUATES
: END OF LEDPCM PROGRAM

7222 EQU $

END

.o we we we

; THIS ROUTINE DELAYS 250 MICROSECONDS FOR EACH

SAVE B REG COUNT

; LOAD WITH DELAY COUNT VALUE

BURN UP CYCLES
RECOVER COUNTS

IF NOT DONE, WAIT MORE
RETURN TO CALLER

FIRST HALF PCM INPUT
CURRENT CODE
LAST CODE READ

ZERO BIT VALUE

PORT 3, BIT 2 MASK VALUE
250 US CONSTANT

END CODE FROM TRANSMITTER
INVALID CODE SETTING

MEMORY MAPPED INPUT PORT

trainable remote controller that has the
capacity to retain the command functions
of up to 16 (yes, 16!) independent IR
remotes. It uses a scrolling LCD to in-
dicate command function and control
device. A single execute (“DO IT”) key
is the only command button.

Circuit Cellar Feedback
This month’s feedback begins on page
60. m

Special thanks to Bill Curlew for his soft-
ware expertise.

The MCIl4497, MC3373, and various other
components are available from JDR
Microdevices, 1224 South Bascom Ave.,
San Jose, CA 95128, (800) 538-5000. Call
Jor price and availability.

The BCC-52 Computer/Controller is
available from Micromint Inc., 4 Park St.,
Vernon, CT 06066, for 3199 plus shipping.
1o order, call (800) 635-3355; for infor-
mation, call (203) 871-6170.

There is an on-line Circuit Cellar bulletin board
system that supports past and present projects.
You are invited to call and exchange ideas and
comments with other Circuit Cellar supporters.
The 300/1200/2400-bps BBS is on-line 24 hours
a day at (203) 871-1988.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in book form from BYTE
Books, McGraw-Hill Book Company, P.O. Box
400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers ar-
ticles in BYTE from September 1977 through
November 1978. VWlume 1T covers December
1978 through June 1980. Volume II1 covers July
1980 through December 1981. Volurme IV covers
January 1982 through June 1983. Wlume V
covers July 1983 through December 1984.

To be included on the Circuit Cellar mail-
ing list and receive periodic project updates
and support materials, please circle 100 on
the Reader Service inquiry card at the back
of the magazine.
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NEW!

o st Sanyo 880
Train Wi e ter-i's al
ible and runs 8 most
'B”twicﬁ::t' ast as the IBM PC!

Get started now
by building this
fully IBMPC
compatible
computer

Now you get it all. . . training
for America’s fastest growing
career opportunity . . . train-
ing to service all computers

.. .training on the newest
total computer system, the
Sanyo 880. Only NRI can give
you the well-rounded training
you need, because only NRI
gives you a complete com-
puter system. . .computer,
monitor, disk drive, software,
even test instruments like a
digital multimeter and logic
probe to work with and keep.
It all adds up to training

that builds the knowledge,
competence, and ability you
need to succeed as a computer
service specialist.

Get inside the newest,
fully IBM PC compatible
Sanyo Microcomputer
As an NRI student, you'll
get total hands-on training
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Train with NRI for a
ervicing

Your NRI total systems training
includes: ¢ NRI Discovery Lab® to design and
modify circuits  Your four-function digital multimeter

with walk-you-through instructions on audio tape ¢ Digital logic probe
for visual examination of keyboard circuits  The newest Sanyo 880 Series Computer with
“intelligent” keyboard and 360K double-density, double-sided disk drive * High resolution monochrome |
monitor e 8K ROM, 256K RAM e Bundled software including GW BASIC, MS-DOS, WordStar, CalcStar
* Reference manuals, schematics, and bite-size lessons.

as you actually build your
own latest model Sanyo 880
Series computer from the
keyboard up. It’s fully IBM
PC-compatible and, best-of
all, it runs programs almost
twice as fast as an IBM PC.
As you assemble the Sanyo
880, you'll perform

demonstrations and
experiments that will give
you a total mastery of
computer operation and
servicing techniques. You'll
do programming in BASIC
language—even run and
interpret essential diagnostic
software.



RUSH POSTAGE-PAID CARD
FOR YOUR FREE CATALOG

o COMPUTER ELECTRONICS training prepares you
to service all computers as you build your own 16-bit
IBM PC compatible computer. Total system program
includes disk drive, test equipment, bundled soft-
ware, and NRI Discovery Lab.

« TV/VIDEO/AUDIO SERVICING includes training
with a state-of-the-art 27" highresolution broadcast
stereo TV for learning troubleshooting and profes-
sional bench techniques.

o SATELLITE ELECTRONICS training gives you
the skills to service both consumer and commercial
satellite earth station equipment as you assemble
your own home satellite TV system.

« ROBOTICS training features remote-controlied,
mobile, fully programmable robot you build, experi-

ment with, and keep along with other test equipment.

CHECK
A

Home Training in

Air Con

oning,

Name (Please Print) Age
Street
City Zip
Accredited by the National Home Study Council 170-027

Send me your free catalog

O

[T IR TRT TR TRT 1A TR T TR TN JRTIAT TN IR INCIRT IRCIRC )

on NRI Training in:

Computer Electronics
TV/Video/Audio Servicing
Robotics

Satellite Electronics

Digital Electronics Servicing
Data Communications
Electronic Design Technology
Industrial Electronics
Communications Electronics
Basic Electronics

Building Construction and
Remodeling

Automotive Servicing
Small Engine Servicing
Electrician

Air Conditioning, Heating,
and Refrigeration

Locksmithing and Electronic
Security

Telephone Servicing
Appliance Servicing
Photography

Bookkeeping and Accounting

For career courses approved
under G.1. Bill (] Check for details.
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Understanding you get
only through experience
You need no previous
knowledge to succeed with
NRI. You start with the basics,
rapidly building on the
fundamentals of electronics
with bite-size lessons. You
perform hands-on experiments

highp
compu

ers

 complete specs on Sanyo comp
. and professional programs,

_ DISCOVERY LAB—Us
you construct and test ci
like those used with computers.

DIGITAL LOGIC |
PROBE—Simplifies
analyzing digital
circuit operation,

.
- ‘&“/x
%
. ke
%
A Y

-

with your NRI Discovery Lab
and then move on to master
advanced concepts like digital
logic, microprocessors, and
computer memories.

Learn at home in your
spare time

You train in your own home

atying career

at your own convenience,
backed at all times by your
own NRI instructor and the
entire NRI staff of educators
and student service support
people. They're always ready
to give you guidance, follow
your progress, and help you
over the rough spots to keep
you moving toward your goal.

100 page free catalog
tells more. .. send today
Send the postage-paid reply
card today for NRI's 100 page
catalog that gives all the facts
about computer training, plus
career training in robotics,
data communications, TV/
audio/video servicing, and
many other fields. If the card
is missing, write to NRI at
the address
below.

NS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue gy -
Washington, DC 20016 e;‘}if

We'll giveyou tomorrow W af! i
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PROGRAMMING PROJECT

Arch D. Robison

[llinois Functional
Programming: A Tutorial

Construct functional programs with this public domain language

onventional computer lan-

guages are direct descen-

dants of machine lan-
( : guage. You can trace the

ancestry of features in
nearly all computer languages to a ma-
chine-level counterpart. Variables are
equivalent to storage locations; GOTO and
IF statements mimic jump and branch ma-
chine instructions. Though these ab-
stractions of machine language free the
programmer from machine-specific detail,
they still force the programmer to work
on the same word-at-a-time level as the
machine.

Functional programming, however, puts
programming on new foundations. Func-
tional programs have neither the control
flow nor the variables of conventional
languages. Instead, programs are direct-
ly constructed from smaller programs. As
a result, functional programming offers a
new programming style with advantages
that include modular construction, pro-
gram verification, parallel processing, and
optimization.

I’'ve written an interactive functional
programming language called Illinois
Functional Programming (IFP) that runs
under MS-DOS and UNIX. You can write
and edit IFP programs with a text editor
such as PC-Write and execute the pro-
grams interpretively. The IFP interpreter
is reasonably compact and fast, and IFP
programs execute about as quickly as their
BASIC counterparts. Most of the IFP in-
terpreter is based on John Backus’s
original functional programming paper.
(The analogy of variables to GOTOs is
from Backus.) The basic syntax is loose-
ly borrowed from Niklaus Wirth’s
Modula-2.

To run IFP on an MS-DOS-based sys-
tem, you’ll need at least 256K bytes of
RAM. Extra memory for a RAM disk is
convenient but not necesssary. You'll also

need three programs: the IFP interpreter
(IFP.EXE), which I've placed in the
public domain, a text editor, and a direc-
tory lister. You must supply the text editor
and directory lister. I recommend PC-
Write, which works with IFP under DOS
2.0 and 3.0, and EDLIN, which works on-
ly under DOS 3.0. All three programs
must reside on one disk, and you must
prepare another disk to hold your IFP
functions. If you have enough memory,
you’ll find placing the interpreter, text
editor, and directory lister in a RAM disk
convenient. For more information on
loading and running IFP, see the text box
“Running IFP”’ on page 120.

Structured Data Flow

One of functional programming’s advan-
tages is that it gives you greater control
of the flow of data. Let’s look at the
following Pascal program fragment, which
computes the inner product of two vectors:

S:= 0
for Ki=1to N do
S:= S + AK]*BIK];

At first glance, it appears to be a simply
structured program. The S :=0 assign-
ment is followed by a for loop, which con-
trols another assignment statement. Flow
of program control into the latter assign-
ment is strictly regulated by the for loop.

Appearances can be deceiving,
however. Figure 1 shows the data flow for
the same program fragment. The arrows
show the various information transfers.
Unlike the control flow, the data flow is
not well structured. The statement con-
trolled by the for loop can receive and
send data around the for loop, thus break-
ing the hierarchical structure. Further-
more, the variables S and K have more
than one arrow going to them, which im-
plies that their values are time-dependent.

While this program example is trivial,
a large program may have global vari-
ables. Although keeping variables local to
procedures eliminates some of the prob-
lem, variables are still required to com-
municate between procedures. Just to
understand such large program listings,
you must sort out variable interactions and
dependencies.

A variable is to data flow what GOTO
is to control flow. Just as GOTO allows
control to go anywhere, a variable allows
data to go anywhere. You can, of course,
use scope rules to limit variable interac-
tions, but doing so is merely the same as
restricting the scope of a GOTO. The more
powerful solution is structured data flow.
Just as a GOTO can be replaced by a con-
trol structure such as IF...THEN...
ELSE or WHILE. . .DQ, a variable can
be replaced by a data-flow structure.

Learning the IFP Language
Semantics for IFP are almost identical to
Backus’s Functional Programming,
though the syntax is quite different. The
IFP syntax reads from left to right and is
block-structured in a manner similar to
Pascal. Though the notation is wordy for
small programs, it makes large programs
easier to read by encouraging an indented
style. '

The IFP language consists of objects,
functions, and program-forming opera-
tions (PFOs). Objects are the data struc-
tures of IFP. Functions and PFOs corre-
spond to procedures and control structures
of conventional languages; however, the

continued
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meanings of functions and PFOs differ
radically from their conventional counter-
parts.

Objects
Objects in IFP are either atoms, se-
quences, or bottom. The latter represents
an undefined value (e.g., the result of divi-
sion by 0) and is written as a question
mark (?). Atoms are numbers, strings, or
Boolean values. A string must be sur-
rounded by quotation marks if it looks like
another kind of atom or contains
nonalphanumeric characters. Some sam-
ple atoms and their types are shown in
table 1.

Sequences are lists of zero or more ob-
jects surrounded by angle brackets. Below
are some typical sequences.

<abc>

<123456>

<>

<<123> <apple banana> t>

Either commas or spaces can be used to
separate the elements of a sequence. A se-
quence with no elements is simply called

empty. The elements of a sequence can be
any object and do not have to be of the
same type. Sequences can contain other
sequences as elements, so complex data
structures can be expressed. Also, IFP se-
quences are bottom-preserving; that is,
any sequence containing ? is itself equal
to ?; the sequence <a,b,?,d> is equal to
7, for example.

Functions
In IFP, a function is applied to an object
to yield another object. The application
of function f to object x is written as X :
f. In other words, x is the input to f. For
example, the application of the cosine
function to the number 0 is written as O
. cos. To evaluate this statement on the
IFP interpreter, we would enter show O
. COS;, and the interpreter would answer
1. The command show indicates that we
wish to evaluate an application; the semi-
colon marks the end of the function.
The IFP interpreter distinguishes two
kinds of functions: primitive functions and
defined functions. Primitive functions are
built into the IFP interpreter; defined
functions are created by the user. All func-

S:=0

i

for K:=1 to N do

S:=S + A[K] * BIK]

® O

Figure 1: The data flow of this inner product program written in Pascal is not
well structured. The statement controlled by the for loop can break the
hierarchical structure by sending and receiving data around the for loop
statement. Compare with the data flow in figure 3.

[ —
Table 1: An IFP atom can be a number, a string, or a Boolean value. If a
string looks like another atom or contains nonalphanumeric characters, it
must be enclosed in quoration marks.
IFP Atoms Type
banana string
“The cat in the hat” string (double quotes)
‘hello world' string (single quotes)
7 number
31415 number
1e6 number (million)
“1.414" string
t Boolean true
f Boolean false
“t" string
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tions can be used in the same manner;
neither primitive nor defined functions are
privileged in any way.

Organization

IFP functions are stored in a tree struc-
ture analogous to the way in which MS-
DOS files are stored. Each node of the
tree is either a directory or a function,
which is saved as a file. A function is
referenced by its path, which s a sequence
of names separated by slashes. On MS-
DOS systems, the interpreter truncates
each name to eight characters and converts
all letters to uppercase. Paths follow MS-
DOS file-path conventions, except that the
separator is a forward slash (/), not a
backslash (\). The use of a forward
slash is the result of developing IFP on
UNIX systems, which use a forward slash
as the path separator. Paths may also con-
tain two periods (..) to indicate a move up
to the parent directory. Relative paths do
not begin with a slash, indicating that the
path starts at the current directory. Within
function definitions, the current directory
is the directory in which the function is
defined—that is, saved to disk.

When you use a function from another
directory frequently, you don’t want to
have to spell out the entire path every time.
To avoid this, you can import a function
into a directory from another directory. To
import functions into the current directory,
you can create an import file in the direc-
tory that is to receive the function. The
file must be called %IMPORT, and it
must contain declarations of the form
FROM directory IMPORT functiony,
functiony, . . . , function,. In the exam-
ple, directory is actually the directory
path. For example, a typical import file
might look like this:

FROM /sys IMPORT distl, id, iota,
length, t1;

After using IMPORT you can reference
any imported function as though it were
defined in the directory—you only have to
write the function name and not the en-
tire path.

Primitive Functions

Primitive functions (those built into the
IFP interpreter) have paths like any other
function, except that there is no source
definition for the function. Most of these
functions, such as +, or, Cos, and =, are
familiar to programmers. These functions
behave the same as they do in most lan-
guages.

Functions always have a single input and
output. However, either the input, output,
or both can be a sequence of objects. For
example, 2+3 is written as <2 3> : +,

continued
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which gives the result 5.

Structural functions, another kind of
primitive function, reorganize structures.
For example, the function cat catenates
several sequences; < <ab> <p> <x
yz>>:catresultsin<abpxyz>.
Another structural function is reverse,
which reverses a sequence; <2 4 6 8>
: reverse results in <8 6 4 2>.

Some primitive IFP functions are
subsets of other primitives. For example,
the sum function adds any sequence of
numbers, while the + function adds a se-
quence of exactly two elements. Having
both makes functions easier to read—
providing you choose the function that
best represents your intent. Table 2 lists
the commonly used IFP primitive func-
tions.

Program-Forming Operations
User-defined functions combine primitive
and other user-defined functions. In con-
ventional languages, functiong.are com-
bined by storing intermediate results in
variables. In IFP, functions are combined
by PFOs. Imagine functions as boxes with
a single input and output (figure 2a). The
PFOs assemble function boxes to form
new function boxes. Each component
function is a parameter to the PFO. Like
its component functions, each PFO has a
single input and output. Higher-level func-
tions can be built from the constructed
functions in the same manner.

The output of a function can be con-
nected to the input of another function
with the composition PFO (figure 2b).
Composition is written using a vertical
bar; the composition of f and g, for ex-
ample, is f | g. Composition can be de-
fined by the equality x : f | g = g(f(x)).
Also, composition is associative, so
parentheses are not necessary in expres-
sions such as f | g | h.

The construction PFO ties functions
together in parallel (figure 2c). The con-
struction of functions is written as a
bracketed list of the functions; for exam-
ple, the construction of functions f, g, and
h is written as [f,g,h].

The output is a sequence, each element
of which is respectively the result of ap-
plyingf, g, and A to the input. For exam-
ple, <124> : [+,-,*,%)] yields <16 8
48 3>. (The percent sign denotes
division.)

Together, composition and construction
are sufficient to define many other useful
functions. For example, the cotangent
function may be defined as

DEF cotan AS [cossin]|% ;

Another interesting function is id (for
identity), which simply copies itsinputto
its output. The identity function permits
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Structural Functions

Table 2: The IFP structual functions assemble, reorganize, and select data.
Logical functions return Boolean values. The IFP arithmetic functions work
the same as those used in conventional languages.

Appending

Distributing

Selecting sections of a sequence

<<abc> <123>>:
(transpose a matrix)

(catenate sequences)
Miscellaneous

X:id—-X
n:iota = <12,...n>

<X1X2,...X,> :length — m
<X1,X2, .. Xy>

< <X, X2, . . . X, > K> 1 pick — X,

reverse — <Xp,X,_1,..

X, <YYo .. .¥,>> apndl = <Xy1Ya, ... V.>
< <X1Xa,. . Xy >,Y> apndr — <X1,Xz,. .. X, Y>

<X, <Y1Ya, .. .Y, >> distl = <<Xy1><Xy>... <X\ y,>>
< <X, Xg, . o X, > Y>> cdistr = <<x1,Y><x,Y>. . <X, Y>>

<X1X2, . Xy > ot — <XpX3, ... X,>

<X1,X2, . . Xp> = <X1,X2,. . . Xpi1>

< <X1,X,. . .X,> K> :takel — take first K elements from left end of X
< <X1,X2, .. . X,> K> 1 taker — take " : right """
< <X1,X2....X,>,K> :dropl — drop” " " "ooleft o
< <X1,X2,. . . Xp>,K> 1 dropr — drop” right * """

Regrouping—input is a sequence of sequences

trans — <<al1> <2b> <3c¢c>>

<<ab> <p> <xyz>>:cat—- <abpxyz>

X1>

replication of the input when used in con-
junction with construction. For example,
you could write a function that squares its
input:

DEF Square AS [id,id]|*;

Constant

Not all PFOs have function parameters;
some have object parameters. One such
PFO is the constant PFO, which generates
constant functions. Constant functions
always return the same result when ap-
plied to any object that is not ? (bottom).
Constant functions are written as an ob-
ject (the value to be returned) preceded
by a pound sign (#). For example, X :
#<catin hat> will yield <cat in hat>
for any value of X.

The exception, of course, is that if the
object is undefined, the output will also
be undefined. This is another aspect of the
bottom-preserving property, in which un-
defined input always results in undefined
output—in other words, garbage in, gar-
bage out.

Constant functions introduce constants
into a calculation. For instance, a func-
tion that takes the radius of a circle as in-

put and outputs the area could be written
as

DEF CirArea AS
[Square#3.141592] |, *;

Selector

Selector functions return the nth element
of a sequence where n is a positive integer.
For example, <a b ¢ d e> : 2 outputs
b. There is also a corresponding set of
select-from-right functions, written as nr.
These select the nth element of a se-
quence, counting from the right. For ex-
ample, <apple banana cherry> : 1r
outputs cherry. All selectors return ? if
the argument has no nth element or is not
a sequence.

Apply to Each
The apply-to-each PFO is a distributive
form that applies a function to each ele-
ment of a sequence. It is written as EACH
fEND. For example, < <37> <85>
<2 9>> : EACH * END multiplies
each pair of numbers and results in < 21
40 18>. The function within EACH may
be a more complex function; for example,
continued
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Arithmetic Functions

Logical Functions

Dyadic functions—input = <X)Y>

% — X=Y

div — greatest integer < X+VY
mod — X mod Y

power — X"

min — min(XY)

max — max(X.y)

Monadic math functions—input is real number
exp, In, sqrt, sin, cos, tan,. arcsin, arccos, arctan
Miscellaneous

X :addl — X+1
X subl — X1
<X1,X2,...X,> :sSum —
X :minus — —X

L
7

Comparison—input = <X\Y>

<= —
>= —

> — greater

Boolean

AT —
<AB>
<AB>
<A.B>
<bi,ba,
<bs bz,

Tests—input = X

atom —

boolean — X is a Boolean atom
numeric — X is a numeric atom
null — sequence X is empty

— equal
— not equal
< — less

functions—A and B are Boolean objects

less or equal
greater or equal

not A

rand - AA B

:or - AVB

:xor - AeB

...b,>:all — every b, is true
...b,>:any — at least one b, is true

X is an atom

@ (b)

x:f—y

(©

f [fg.h]

(d)

EACH

(e)

g

h
IF p THEN g
ELSE h
END

Figure 2: Each function has a single input and output (a).

The composition PFO (b) connects the output of one

function to the input of another function. The construction

PFO (c) ties functions in parallel to one another. The

apply-to-each PFO (d) applies a function to each element of

a sequence. The IF. . . THEN. ..ELSE PFO (e) lets you

apply conditional functions.
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Running IFP

efore invoking IFP, you should set

two environment variables. Set the
EDITOR variable to the name of your
favorite editor. The default editor is PC-

. Write (c:ed.exe). Set the IFPDIR vari-

able to the name of your favorite direc-
tory listing program. Normally you can
use the AUTOEXEC.BAT file to set these

" variables. Below is a sample AUTO-

EXEC.BAT file:

set EDITOR = A:edlin.com
set IFPDIR = A:sd2.com

To start an IFP session, change your cur-
rent working directory to a directory on
the IFP functions disk. Then execute the
program called ifp.exe. Your current
working directory becomes your current

working IFP module. There is no way to

change your current working directory
from within IFP; you must leave the in-
terpreter and change directories from the
command level of DOS. When IFP is
ready, it will respond with the prompt
ifp>.

Toend an IFP session, enter the com-
mand exit at the prompt. All function
definitions are kept in disk files, so you
shouldn’tlose anything when you exit or
if the computer crashes.

To edit an IFP definition file, type the
command ed name, where name is the
name of the function to be edited. (Since
all IFP reserved words are uppercase, it
is a good practice to use lowercase or
mixed cases for function names.)

The function can be one that is local
to the current working module or one that
is imported into the current working
module. If the function name is neither
defined locally nor imported, then it is
assumed to be a new local function. The
proper syntax of a function definition file
is DEF name AS f;. Definitions are in
free format; line breaks are treated as
spaces. As in Pascal, matching pairs of
(* and *) are utilized to delimit
comments. _

Do not switch to another file from
within the editor. You must always exit
the editor to return to the IFP command
interpreter first and then edit the next file.
Otherwise, the interpreter won’t know
that its internal copy of a function is
invalid. ‘

To apply an IFP function, type the
statement

show object : function;

The interpreter evaluates the result of ap-
plying the function to the object. The
result is then printed at the terminal.
To list your functions, type dir at the
prompt. The directory listing program
specified by IFPDIR will be invoked. My
directory lister won’t work unless I type
a trailing slash (dir/). I have not tried any

other directory listing program.

To delete a function, type del f at the
prompt. The function definition file
(along with the memory copy) will be
deleted. Wildcards are not permitted in
the function name. Do not try to delete
files with extensions (such as .bak) from

within IFP; since filenames are truncated
to eight characters, IFP may delete the

wrong file.

Tracing Functions
Currently, IFP has a simple program
trace mechanism. To trace a function, at

the prompt type trace on f1, 12, . . .fn;,

where the f is the function to be traced.
Whenever a traced function is invoked,
its argument and result are shown. Also,
the argument and result of all called func-
tions are shown. To stop tracing func-
tions, at the prompt type trace off f,
oo ns . :
When tracing, the interpreter uses
ellipses to abbreviate functions. You can
set the depth at which ellipses occur by
typing depth n, where n is a non-
negative integer. The default depth is 2.
There is also a functional form for
creating trace functions. Its form is @
string. '
The function always returns its argu-

 ment unchanged, and it prints string:

followed by its argument. For example,
<123> : EACH @banana END will
print the following messages:

banana; 1
banana: 2
banana: 3

This tracing form is for debugging
only, since it creates a side effect—the
message.

120
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you can square a sequence of numbers:
<210435> :EACH [id,id] | * END,
which yields <4 100 16 9 25>. In ef-
fect, the EACH command chops the in-
put sequence into separate objects, feeds
each object to the parameter function, and
assembles the corresponding outputs
(figure 2d).

IF...THEN. . .ELSE
The IF. . .THEN. . .ELSE PFO lets you
apply conditional functions. It is written
as x . IF p THEN g ELSE h END. Inter-
preted, that function would read, “If p(x)
is true, then evaluate g(x); if p(x) is false,
then evaluate h(x)” (figure 2e).

The level of nesting of conditional
forms can be reduced by using ELSIF
clauses. For example:

IF py THEN f,
ELSE
ELSE
IF ps THEN f5
ELSE g

can be rewritten as

If py THEN f,
ELSIF p, THEN f,
ELSIF ps THEN f3
ELSE g

END;

The ELSE statement can never be
omitted, however. If you want to pass the
input straight through the ELSE state-
ment, use ELSE id. For example, you can
define the absolute value function as

DEF Abs AS
IF [id,#0]| < THEN minus
ELSE id
END;

If the input is less than O, then Abs takes
the negative of the input; otherwise, the
input is returned unchanged.

Filter

The filter PFO filters through elements of
a sequence that meet a criterion. It is writ-
ten as FILTER p END, where p is the
criterionexpressed as a Boolean function.
For example, to filter a sequence for all
pairs of equal elements, you could write
<<aa> <cd> <xx> <yy> <r
g>> : FILTER = END, which would
resultin < <@a> <x x> <y y>>.
The FILTER function is an IFP extension
to Backus’s Functional Programming.
Though FILTER can be done in terms of

continued
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1 Floppy, 640K, and Choice of:
20MB,Mono . ................
30MB, Mono ................
20MB Color ... ..............
30MBColor . ................

FCC Approved

ALL PRICES SUBJECT TO CHANGE
DUE TO LIMITED QUANTITIES, WE RESERVE
THE RIGHT TO SUBSTITUTE EQUIVALENT ITEMS.

CORPORATE AND UNIVERSITY PO’S ACCEPTED.

1421 E. Goldsmith
Plymouth, MI 48170
(313) 451-0664

Epson EX 1000........
NEC P560 ............
NEC P760 ............
Toshiba 321 ..........
Toshiba 341
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In IFP,. the notion of
correspondence is
implemented directly
as the structural
function trans.

other functions and PFOs, it occurs suf-
ficiently often to merit its inclusion as a
PFO.

Right Insert

The insert PFO is used to reduce a se-
quence. It is written as <X1,X2, .. .
x,> : INSERT f END. For example, IN-
SERT + END returns the sum of a non-
empty sequence. The PFO is called insert
because if f were written in infix notation,
it would be inserted between the elements
of the sequence. For example, the sum-
mation function mentioned above expands
as <xq3,.x2,x3> : INSERT + END to
yield (x1+(x2+(xa+(...)))). The IN-
SERT PFO is much the same as EACH,
except that it sends pairs of values to its
parameter function.

Functions formed with INSERT PFO
are always undefined for empty sequences.
This differs from Backus’s Functional Pro-
gramming, in which such functions
returned the right identity element of the
parameter function. In theory, this is a
convenient feature (e.g., summing an
empty sequence would yield 0), but it is
impractical for the interpreter to know the
identity element of user-defined functions.
There are so few cases in which the in-
terpreter could know the identity element
that we might as well define special func-
tions for those cases, such as:

DEF sum AS
IF null THEN #0
ELSE INSERT + END
END:

Alternatively, we can append the identity
element to the end of the sequence before
inserting

DEF sum AS
[id,#0] | apndr | INSERT +
END:

Note that INSERT starts at the right ofthe
sequence. Currently there is no “left in-
sert” that would reduce a sequence start-

ing from the left. We can get the same ef-
fect, however, with INSERT and the se-
quence reversal function: reverse | IN-
SERT reverse | f END.

WHILE. ..DO

The last PFO is WHILE . . . DO, which
allows indefinite composition. It is writ-
ten as WHILE p DO f END;. That is,
apply the fewest fs required such that
x:f:f:f.. ..pistrue. The WHILE PFO lets
us rewrite some recursive programs non-
recursively. For example, consider the
recursive function Last, which finds the
last element of a sequence by recursively
shortening the input sequence:

DEF Last AS
IFt1 | null THEN 1 (* case
of one-element sequence *)
ELSE
t1 | Last
case *)
END;

(* recursive

(The t1 function takes all but the first ele-
ment from a sequence; the null function
checks if a sequence is empty.) We can
rewrite Last nonrecursively as

DEF Last AS
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WHILE t1 | null |~ DO
t
END |
1

(The tilde is the “not” function.) This ver-
sion of Last keeps taking the tail of the
input while there is more than one element
left. The WHILE function will then out-
put a one-element sequence for which we
take the first element. In the case of Last,
we could have also used the insert PFO:

DEF Last AS
INSERT 2 END;

Note that the INSERT version of Last
works from the back to the front of the
input sequence; the WHILE version works
from front to back.

Replacing Subscripts and Loops

The von Neumann languages deal with
scalar items directly. To handle larger
structures such as arrays, loops, and sub-
scripts, you indicate the necessary steps
and connections within a computation.
Consider adding two vectors 4 and B in
a Pascal program; you would write

for K:=1to N do

CIK] :=A[K] + B[K];

In English, the algorithm would be stated,
“Each element of the result is the sum of
the corresponding elements of the argu-
ments.” The key word here is ‘“‘corre-
sponding.” In Pascal, the loop and sub-
scripts accomplish the correspondence. In
IFP, the notion of correspondence is im-
plemented directly as the structural func-
tion trans, which groups corresponding
elements. For example, < <a b ¢ d>
<1234>> : trans results in < <a
1> <b2> <c 3> <d4>>. (The
name trans comes from “‘transpose.” If
each subsequence represents a row of a
matrix, trans transposes the matrix.)

The vector addition program in IFP
makes the correspondence and then adds
each padir:

DEF VectorAdd AS
DEF trans|EACH + END;

The input to the IFP program would be
a pair of vectors. For example, to add the
vectors <1,10,100> and <4,3,2>, we
would write < <110100> <432> >
. VectorAdd, which would yield <5 13
102>.

Now you should know enough to write

the IFP version of the inner product pro-
gram listed at the beginning of this arti-
cle. First, make the correspondence, then
take each product, and finally sum the
products:

DEF Inner AS
trans |
EACH » END |
INSERT + END;

The corresponding data-flow graph is
shown in figure 3. Compare its simplici-
ty with the graph for the Pascal program.

Scaling a vector demonstrates another
common structural function. In Pascal,
you would scale vector A by scale factor
S with the following program fragment:

for K:=1to N do
BK] := S ~ AK];

Each element of the input vector is
multiplied by the scale factor. Structural-
ly, the scale factor is being distributed over
each vector element. In IFP, this distribu-
tion is done directly by the distl function.
The name distl stands for “‘distribute from
left.” It distributes the left argument over
each element of the right argument. The

continued

ights you spent eating
soda.and wishing you had

This is for Steve Klein and Dave Rolfe. .. twopartners of Singular Solutions
Engineering of Pasadena, California, and for the more than 100 other people at Lotus® who |
comprised the Lotus HALT team. Without their help, Lotus HAL would never have become |
what it is today: one of the most successful new releases in personal computer software |

since 1-2-3 Thants. Lotus Development Corporation

© 1987 Lotus Development Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. Lotus HAL is a trademark of Lotus Development Corporation.
Lotus HAL is distinguished from HAL, which is a trademark of Qante! for its Hotel and Leisure Software.
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statement <a <12 3 4> > : distl yields
<<al><a2> <ald3> <ad>>.

You can apply a function to each pair
formed by distl with the EACH PFO. The
vector scaling function could be written
as DEF VectorScale AS distl | EACH +
END;. Each resulting pair has the
distributed argument on the left side. The

mirror image of distl is distr, which
distributes the right argument over the left
argument. For example, < <12 34>
z> : distr results in < <1 2> <22z>
<3z> <4 z>>.

Another important structural function
is the outer product. Suppose we want to
generate a Boolean matrix that is the result

trans | EACH ~ END | INSERT 4+ END

EACH INSERT

R

trans

Figure 3: The data flow of the inner product program is greatly simplified
when written in IFP. Compare with the data flow in figure 1.

Listing 1: The quicksort algorithm in Pascal has complicated interactions
between loops and subscripts that obscure the basis of the algorithm.

(

QuickSort

Sorts a sequence of numbers into ascending order using
quicksort algorithm.

Parameters:
A = array to be sorted
L index of first element in A
U index of last element in A

¥ XK K X X ¥ X ¥ X ¥
nnou

*

*)
type Sequence = array [1..100] of real;

procedure QuickSort (var A: Sequence; L,U: integer);

var J,K: integer;

procedure Swap (var X,Y: real);

var T: real;

begin
T:=X;
X:=Y;
Y:=T;

end;

begin
If L<U then
begin
J:=L; (* A[L] is the partition key x)
K:=U;
repeat
while EJ < U; and EA[ ] A[ ]; do J:=mJ+1;
while (L < K) and do K:=K-1;
if J<K then Swap (A[J], A[K]
until J>=K;
Swap (A[L],A[K]):
QuickSort (A L, K—1) (* Sort lower partition *)
QuickSort (A,K+1,U); (% Sort upper partition x)
end;

end;
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of comparing all elements in vector X
against all elements in vector Y. In Pascal,
we would write

for J:=1to N do

for Ki=1 to M do

Cl.K] := X[J] = YIK];

To write the routine in IFP, you need a
structural function that takes all possible
pairs from two sequences. Such a func-
tion can be defined from functions already
discussed. In the Pascal program above,
X[J] does not change within the inner
loop—the X[J] distributes across each
Y[K]. In IFP you can compute all possi-
ble pairs by combining distl and distr; for
example, you could write < <a b c>
<12 3>> : distr | EACH distl END.

To make the comparisons, you could
use two levels of EACH and apply the
resulting function to the pair <X Y>. Of
course, when you have two levels of
EACH composed, you can merge.
Therefore, you could write the Compare
function as the following:

DEF Compare AS
distr |
EACH
distl | EACH = END
END;

The outer product function occurs quite
frequently, so you might want to define it:

DEF Outer AS
distr | EACH distl END;

The simplicity of that definition is another
advantage of structural functions. In Pas-
cal, the outer product would be difficult
if not impossible to make into a separate
procedure. So whenever an outer product
is necessary in Pascal, the programmer
must rewrite it from for loops. In IFP, you
define it only once.

At first glance you may think structural
functions are grossly inefficient compared
to loops and subscripts. Actually, for an
interpreter structural functions are quite
efficient for two reasons. First, the se-
quences are represented internally as
shared linked lists, so when the interpreter
appears to copy large chunks of data, it

-really just copies the top levels of the lists.

Second, the structural functions are inter-
preted only once. An equivalent BASIC
interpreter must interpret the subscript ex-
pressions every time through the loop.

A Larger Program

All the examples so far have been trivial.
To show the real power of functional pro-
gramming, I'll show the quicksort algo-
rithm in IFP. QuickSort sorts a sequence
of keys, which in this example are real
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respective language.)

(*

* QuickSort

*

*

*

*

* Examples:

%*

* <3 14159 2>
%*

* <all work no play>
*

*

*)

DEF QuickSort AS

id,1] | distr |

FILTER < END
FILTER = END

]| cat
END;

Listing 2: In IFP, the basis of the quicksort algorithm can be identified
_easily. (Although the algorithms in listing 1 and 2 are not exactly the
same, each implements the quicksort idea as simply as possible in the

This function sorts a sequence of numbers or strings
into ascending order using the Quicksort algorithm.

: QuickSort == <1123 45 9
: QuickSort == <all no play work>

The sequence may not mix strings and numbers.
IF [length,#2] | < THEN id
ELSE '

EACH 1 END | QuickSort,
EACH 1 END,
FILTER > END | EACH 1 END | QuickSort

1

numbers to be sorted into ascending order.
If the sequence contains fewer than two
elements, no sorting is required. If the se-
quence contains at least two keys, then the
first element is chosen as the partition key.
All elements less than the partition key are
picked out and sorted recursively. Like-
wise, all elements greater than the parti-
tion key are also picked out and sorted
recursively. The sorted subsequences are
then catenated with all the elements that
were equal to the partition key.

Listing 1 shows QuickSort written in
Pascal. The loops and subscripts obscure
the basis of the algorithm—that of restruc-
turing the sequence into subsequences.
Listing 2 shows QuickSort written in IFP.
Not only is the restructuring basis of the
algorithm more obvious, but the fact that
all the partition-key comparisons (in the
FILTER) can be done in parallel is clear.
(Admittedly, the algorithms in the two
listings are not quite the same; each im-
plements the basic quicksort idea as sim-
ply as possible in its respective language.)

Future Directions

A lot of work is still required to make
functional programming more practical
than conventional languages. Input and
output, graphics, abstract data typing, and
efficient compilation require research and
development. Backus has described how
inputs to functions can be named without
losing the structured flow graphs. But
despite its current primitive form,
functional programming is worth trying.

It will give you a new perspective on
programming.

Editor’s note: IFPTXT (the IFP refer-
ence manual) is available on disk, in
print, and on BIX. IFP.EXFE is available
on BIX for users with IBM PCs. See the
insert card following page 328 for details.
Listings are also available on BYTEnet.
See page 4. m
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NEIL J. RUBENKING
PIANOMAN, NAMEGRAM

Author Rubenking’s goals are straightforward:
to have fun with computers and get paid for it. So far
he is batting 1000. Along with his technical support
position he also edits a column in PC Magazine titled
‘Turbo Power User’. His PtANOMAN and NAME-
GRAM programs evolved while he was teaching him-
self Turbo Pascal programming. Finding basic
computer tunes “offensive” his PIANOMAN used his
musical background as a source to create music on a
PC (within the limits of its 2" speaker).

PIANOMAN allows you to:

Play your PC keyboard as ifit were a piano, Save
arid edit your tunes, Compile your tunes to a self-
running program & another option turns your tune
into a macro for Superkey.

NAMEGRAM is wild, wacky and is a must for
anagram (the ability to make a word or phrase from
another word or phrase) freaks. After experimenting
with algorithms, author Rubenking came up with a
program that would handle any size of input and any

size of dictionary.

memm_———————mT

[0 279 PIANO MAN V3 . ... .iiuiiinienniennanes $6
(J 477 NAMEGRAM/BREAK OOWN/FONE WORD ..... $6 I
[0 5 PC-FILE Ill Version 4, an excellent database
manager for labels, inventory, and form letters .... $6
O 78.627 PC-WRITE VERSION 2.7/4 A powerful
wordprocessor, that is easy touse ............. $12

[ 199 PC-CALC Make a spreadsheet to track expenses,
a budget or whatever . ............ . ...
[1 212,334,621,622 RBBS VERSION 14.1a Set up a
bulletin board for your local area ..............
[ 310 QMODEM COMMUNICATIONS — Send letters or
programs to your friends or business constituents . $6
O 403 COMPUTER TUTOR — Learn to use your
computer, great for new users ................. 36
[ 405 DESKTEAM — A memory resident calculator,
calendar, printer utility, phone dialer, and other desk
organizational tools .......................... 36
480 PC-OUTLINE Program comparable to Thinktank $6

O

O PC-SIG LIBRARY ON CD ROM .

O NEW 1987 PC-SIG DIRECTORY . . $12.95

[ 1 YEAR PC-SIG MEMBERSHIP $ 20.00
(836 Foreign) (Includes directory, bimonthly magazine and more.)

SPECIAL
Any 5 Disks plus

|
I
|
|
I
I
|
|
|
|
I
_ |
1-Year Membership I
I
I
|
|
I
I
|
|
|
|
|

. $195.00

Only $39 (Include $4 shipping & handling)

Most programs have documentation on disk and request a
donation from satisfied users. Please add $4 postage and
handling per order ($10 foreign) — California residents add
l state sales tax. #294

by O Check OJ VISA O MC

Total Enclosed $
Card No.
Exp. date
I Name
| Address
I City

I I?(ZZESI(3

Signature

State Zip.

To order, call: 800-245-6717
In CA: 800-222-2996
For technical questions or local

{ orders: (408) 730-9291
I 10300 Easl Duane Avenue Sunnyvale, CA 94086
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You see, the
AL.Q3001is a lot
faster. It handles
bidirectional
graphics with fly-
ing colors. And
for black and

white work -spreadsheets, let-
ters, you name it—the ALQ300
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The small printer on the left
seems positively unexciting
next to the new ALPS ALQ300.

And it's not just because of
our colorful personality.

South

I (T e |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

d both offer the same great feature
first dot matrix printers with reso
ter quality. They quietly print at

y're versatile. A full range of mod
ths, transparencies, multiple-part f

les, pitches and fonts.

The ALQ300 prints everything from the letter quality text you
see here, to high resolution graphics in seven colors.

FECRIVEREREL

zips along as fast as 240 cps.

- Itcan domore things. It has
snap in/out 24- or 18-pin print
heads. Multiple font cartridges.
Paper handling extras like auto-

matic single
sheet feed and
bottom feed. And
of course, it runs
with all the most
popular PCs and
software.

It's much easier to use, too.
Because you do everything



Yy COMPARISON.

SHIPMENTS BY MONTH
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Month

on the fron, panel Change type And our | model 0 less.
styles and print modes. Load - Now its time tomakey
paper. Even override your soft- own comparison. Call us for a
ware. All without software free demo or more information
commands or DIP switches. at (800) 828-ALPS. In California,
You may have also noticed  (800) 257-7872.
that the ALQ300 looks more And you'll find there really
substantial. It is. Treat it right isn't any comparison to make.

and it'll run over five years with-

out a breakdown. | |
You may also expect that the | ALP s

ALQ300 is more expensive. It
isn't. Our 24-pin version has a sug- AMERICA
gested retail price of just $995. IT'S TIME YOU SAW THE ALPS.

Inquiry 12 for End-Users. Inquiry 13 for DEALERS ONLY. ALQ300 is a trademark of ALPS Electric Co., Ltd. ©1986 ALPS America.
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15 Size, 12 Cost & Not A Clone!
Monochrome Graphics 2 Card —
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10983

In California Call: Kenfil Software @ 800-662-0505

In Colorado Call: Micro Data Products @ 303-360-6200 In Ohio Call: Infotel @ 513-663-5488
In FloridaCall: First Source @ 305-648-0501 Amdex Computer Inc. @ 716-586-5910
O'Toole Interprises @ 800-558-9379 In Connecticut Call: P.C. Distributing @ 800-626-0012
P.C. Distributors @ 800-428- 1888 In Tennessee Call: Multi Computer Products @ 800-648-44 19
In Georgia Call: Majors Distributing @ 404-454-8281 In Texas Call: Compu D Distributors @ 214-264-2626 K
Ashford International @ 404-939-7533 Hiltz Computer Products @ 800-433-1007
In Illinois Call: Comark, U.S.A. Flex @ 800-323-6135 Vidco Electronics. Inc. @ 800-527-8731
P.C. Distributing @ 312-298-1400 In Virginia Call: TCS Supply Distributors @ 703-591-5054
State Wide @ 312-932-0890 In Canada Call: 1B Marketing @ 613-938-3333

In Massachusetts Call: JH. Lawrence @ 800-221-3328 In Pennsylvania Call: People & Technology @ 800-247-549+4

InNew York Call: Great Lakes Distributing (@ 716-691-8981
KBL Marketing @ 516-434-9010
Manchester Equipment @ 516-435-1199
Micro-Buy @ 516-420-1633

It’'s another

ZUCKIEERBSARD

@ ? B 235 Santa Ana Court * Sunnyvale, CA 94086
(408) 720-1942 + 1-800-458-6200 CA = 1-800-624-4920 US
Hercules is atrademark of Hercules Computer Technology, Inc.

* Average price of 40}dealers according to June 1986. survey by Stor: Board Inc., Dalla s, Texas
ZUCKERBOARD is aregistered trademark of Advanced Transducer Devices. Inc.
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68000 MACHINES

Richard F. Retter and Andrew N. Morelli Jr.

Build Your Own 256K
Amiga Expansion RAM

Assembling this module can save you

over a hundred dollars

he Amiga comes with the
standard 256K bytes of
RAM. The optional
256K expansion car-
tridge retails for $195, but
you can build it for about $50.

The first step is to gather all the parts.
Most can be purchased from stores such
as Radio Shack, and the dynamic RAM
chips can be obtained from suppliers such
as Microprocessors Unlimited. Another
good source of parts is Jameco Elec-
tronics. Here’s what you'll need:

T

e One Radio Shack Memory IC PC
Board, Cat. No. 276-184

* Eight 18-pin, soldertail, low-profile IC
sockets

e Eight 0.0l-microfarad, monolithic tan-
talum capacitors

* Fourteen 39-ohm, 0.25-watt carbon
resistors

® One 28/56- or 30/60-contact PC card
edge connector, PC mount short-pin
type, with 0.156-inch spacing

* Eight 64K by 4-bitdynamic RAMs, 150
ns (Hitachi FIM50464P-15)

® Miscellaneous 28-gauge wire-wrap wire

Construction
Assemble the module by following these
nine steps:

1. Prepare PC board. Remove the four
long ground strips on the Radio Shack
board with a razor and pliers. Using a
small drill or an X-acto knife, cut all traces
marked with an X in figure 1.

2. Drill 16 holes for the eight capacitors.
(Each RAM chip has one capacitor posi-
tioned above it.)

3. Depending on the connector obtained,
drill either 56 or 60 holes for the connec-
tor. The connector (and thus the holes you
drill) must be as close to the edge of the
PC board as possible, otherwise you will

PHOTOGRAPH BY PAUL AVIS

not be able to insert the RAM chips into
their sockets. (See table I for connector
pin-out.)
4. Prepare the connector (28/56-contact
users only). In order to fit the 28/56-con-
tact connector onto the 30/60-finger
Amiga bus you will have to cut a groove
in the end of the 28/56 connector. The
correct end to groove is the high-
numbered end—the end closest to contacts
28/FF. A good tool to use for this opera-
tion is a Dremel tool. Note the use of a
nonconductive nylon screw in the slot cut
in the end of the connector. The head of
the screw must be filed to fit into the slot
cut in the connector. (See the component
side of the PC board in the photo.)
Note also that 30/60-contact connectors
of the proper type are extremely rare, if

not impossible to find. Thus the references
to the readily available 28/56-contact con-
nector. Use low-profile sockets and PC
mount, short-pin type connector only, to

continued

Richard F Retter holds a B.A. in
chemistry from Western Connecticut State
College. He is pursuing a master's degree
in computer science and is involved in
research on zinc bromide batteries. He
can be contacted at 14 Myrtle Ave., Dan-
bury, CT 068I0.

Andrew N. Morelli Jr. holds a BS.E.E.
from Florida Institute of Technology. He
is a manager and design engineer in the
field of processor control equipment. He
can be contacted at 23 Smith St., Dan-
bury, CT 068I0.

FEBRUARY 1987 « BYTE 129



AMIGA EXPANSION

Table 1: List of connector pins and signals.

CONNECTOR PIN-OUT

Connector Pin# Description Connector Pin# Description
1 Ground A Ground
2 D15 B D14
3 +5V C +5V
4 D14 D D13
5 Ground E Ground
6 D11 F D10
7 +5V H +5V
8 D8 J D9
9 Ground K Ground

10 D7 L D6
11 +5V M +5V
12 D4 N D5
13 Ground P Ground
14 D3 R D2
15 +5V S +5V
16 DO T D1
17 Ground U Ground
18 A4 \Y A3
19 A5 w A2
20 A6 X Al
21 A7 Y A0
22 Ground z Ground
23 RAS AA WI/R
24 Ground BB Ground
25 Ground CcC Ground
26 CASUO DD CASU1
27 Ground EE Ground
28 CASLO FF CASL1
29 - +5V HH +5V
30 +5V JJ +5V

keep the depth of the board to a minimum.
5. Use epoxy to glue the connector to the
PC board. Keep epoxy away from the con-
nector leads. Correct orientation is shown
in figure 1.
6. Solder the sockets to the PC board.
Bend and tack-solder resistors to the
board, referring to figure 1 for the proper
resistor locations.
7. Place capacitors into board and hold
them in place with epoxy or tape. At this
point cut all leads to the same length as
the RAM socket leads. If this isn’t done,
the board will stick out too far and the
snap-on cover will not fit over the board.
The colored outlines in figure 1 indicate
the locations of RAM chips, resistors, and
capacitors. The Xs indicate etch cuts: Note
that one lead of each bypass capacitor is
inserted into a hole in the PC board. The
other lead is soldered, daisy-chain fashion,
to the exposed lead of the adjacent
capacitor until the last capacitor is en-
countered. The exposed lead of the last
capacitor (at the end of the daisy-chain)
is soldered to +5 volts. Note: If the tan-
talum capacitors you use are polarized
(have a + on one lead), this must be the
lead that gets daisy-chained and tied to +5
V. See photo.
8. Solder all wires according to the infor-
mation given in table 2. Keep all wires
short, neatly routed, and as close to the
circuit board as possible to reduce
crosstalk and noise.
9. Carefully insert the eight RAM chips.
Use caution, as 64K by 4-bit dynamic
RAMs are extremely sensitive to static.

Installation Notes

Once the board has been completely

wired, double-check the wiring using
continued

AN X INDICATES AN
ETCH CUT
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Figure 1: The printed circuit side of the 256K Amiga expansion RAM board. Colored outlines show the position of RAM
chips, resistors, and bypass capacitors. The Xs indicate etch cuts. Note the line at the left of the connector, indicating the
correct position of the connector with respect to the edge of the circuit board. This spacing is critical if the board is to

plug into the Amiga correctly.
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AMIGA EXPANSION
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Figure 2: Schematic diagram for the 256K Amiga expansion RAM board.
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800-622-0505

VIA MODEM

THIS
NUMBER
JUST MADE
E-MAIL
EASIER TO
USE.

Register today FREE.

List your preferred
E-Mail address in the
National E-Mail Registry™
—the online E-Mail
phone book.

When you are listed,
others can find you—even
if they don’t know which
E-Mail service you use.

The call is free. Act before
March 1 and get 50 free
online searches.

Call 800-622-0505

via modem.

300/1200/2400 Baud. 7 Bit
Word. Even Parity. 1 Stop Bit.
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AMIGA EXPANSION

Table 2: Wire-wrap/solder list.

FF to R14. R14 to RAM 8, pin 16.
28 to R13. R13 to RAM 7, pin 16.
26 to R12. R12 to RAM 4, pin 16.
DD to R11. R11 to RAM 3, pin 16.

18 to R10. R10 to RAM 8, pin 8.
19 to R9. R9 to RAM 8, pin 7.
20 to R8. R8 to RAM 8, pin 6.
23to R7. R7 to RAM 8, pin 5.
AA to R6. R6 to RAM 8, pin 4.

21 to R1. R1 to RAM 1, pin 10.
V to R2. R2 to RAM 1, pin 11.
W to R3. R3 to RAM 1, pin 12.
X'to R4. R4 to RAM 1, pin 13.
Y to R5. R5 to RAM 1, pin 14.

2 to RAM 3,
B to RAM 3,
4 to RAM 3,
D to RAM 3,

pin 17.
pin 15.
pin 3.
pin 2.

F to RAM 2,
6 to RAM 2,
J to RAM 1,
8 to RAM 1,

pin 15.
pin 17.
pin 2.
pin 3.

10 to RAM 5, pin 17.
L to RAM 5, pin 15.
N to RAM 6, pin 2.
12 to RAM 6, pin 3.

R to RAM 7, pin 15.
14 to RAM 7, pin 17.
T to RAM 7, pin 2.
16 to RAM 7, pin 3.

RAM 1

RAM 5,

RAM 1

RAM 1,
RAM 2,
RAM 3,
RAM 4,
RAM 5,
RAM 6,
RAM 7,
RAM 8,

RAM 1,

RAM 2

, pin
RAM 2,
RAM 5,
RAM 6,

, pin
RAM 2,
RAM 3,
RAM 4,
RAM &,
RAM 6,
RAM 7,
RAM 8,

. pin
RAM 3,
RAM 4,
RAM 5,
RAM 6,
RAM 7,
RAM 8,

pin
pin
pin

pin

110 5.
pin 1to 9.
pin 1 to K.
pin 1to 13.
pin 1to17.
pin 1 to 22.
pin 1 to 24.
pin 1 to 27.

pin 9 to 3.
pin 9 to C.
pin 9to 7.
pin 9 to H.
pin 9to 11.
pin 9 to M.
pin 9 to 15.
pin 9 to S.

pin 18 to C1.
18 to C2.
18 to C3.
18 to C4.
18 to CS5.
18 to C6.
18 to C7.
18 to C8.

pin
pin
pin
pin
pin
pin

16 to RAM 3, pin 16.
16 to RAM 4, pin 16.
16 to RAM 7, pin 16.
16 to RAM 8, pin 16.

18 to RAM 4, pin 1.

C1 to RAM 1,

C2to RAM 2

pin 9.

, pin 9.
C3to RAM 3,
C4 to RAM 4,
C5 to RAM 5,
C6 to RAM 6,
C7 to RAM 7,
C8 to RAM 8,

pin 9.
pin 9.
pin 9.
pin 9.
pin 9.
pin 9.

table 2 and the schematic diagram in
figure 2. If possible, use a continuity tester
to measure between the +5-V and ground
connections. If there is continuity, you
have made a wiring error. If there is no
continuity, then test the unit by inserting
it into the computer. (Make sure you cor-
rectly align the RAM board contacts to the
Amiga bus fingers before seating the
RAM board into the Amiga.)

Turn the Amiga on and wait for the
Kickstart prompt. If the Kickstart prompt
does not appear, shut the computer off and
recheck your work. From the Workbench
display, your new RAM memory should
be reported at the top of the screen.

Theory of Operation

Since the lines from the computer to the
RAM expansion connector are already
fully decoded, all connections are straight-
forward. The computer sends (or receives)
16 data bits at a time. These bits are stored
into four of the RAM chips. The CAS
(column address strobe) lines, along with

the address lines, determine the column
address as well as which group of four
RAM chips is used. The RAS (row ad-
dress strobe) lines, along with the address
lines, determine the row address.

The CAS and RAS lines, decoded from
the address bus in the computer, are all
active-low signals. The read/write line is
low during the write cycle and high dur-
ing the read cycle. m

The following vendors are sources
for parts:

Microprocessors Unlimited Inc.
24000 South Peoria Ave.
Beggs, OK 74421

(918) 267-4961

Jameco Electronics
1355 Shoreway Rd.
Belmont, CA 94002
(415) 592-8097




0/S ARCHITECTURE: sink with UNIX or soar with QNX.

If the sheer weight of UNIX brings
the PC to its knees, all
applications running under it will
suffer. Conceived more than a
decade and a half ago, UNIX is
today the result of modifications,
additions and patches by
hundreds of programmers.

It needs the resources of

at least an AT.

Compare this to the QNX 0/S,
designed by a dedicated team
with a common purpose and
complete understanding of both
the software and the
environment in which it must
run. Having elegantly solved

the problem of inter-task
communications, QNX is more
than capable of both networking
and real time performance

— the superior choice for
process control and office
automation systems.

Quick and efficient on a PC, QNX
soars on an AT. QNX occupies
70K (stand-alone version) to
104K (network version) of system
memory and allows 40 tasks
(programs) and up to
10terminals per computer.

QNX modular architecture
facilitates easy adaptation

and extensions by software
developers for specific
requirements. In addition,
PC-DOS runs as a single-tasking

Inquiry 239

guest operating system under
QNX. With the DOS Development
System, DOS EXE files can be
developed in shorter time

than under DOS itself.

Communication among all tasks
is via “message-passing.” Tasks
anywhere on a network of up to
255 computers communicate
rapidly and transparently

with each other.

With the true distributed
processing and resource sharing
of QNX, all the resources on the
network are available to any user.
Application programs and data
can be distributed over the
network without having to go
through a central file server.

Network growth is fast and
simple. If your disk becomes

a bottleneck, add a disk
anywhere on the network. If
your needs outgrow your
present configuration, just add
terminals and/or computers

as required, without having to
re-write programs and without
system degradation.

If you would like to know the
secret of the QNX architecture,
please give us a call. We invite
End Users, VAR's, OEM's and
Software Developers to discover
a whole new world of
computing capabilities.

Over 25,000 systems have been
installed worldwide since 1982.

Multi-User 10 serial ‘terminals per PC, AT.
Multi-Tasking 40 (64) tasks per PC (AT).
Networking 25 Megabit token ring.

255 PC's and/or AT's per network.

10,000 tasks per network.

Thousands of users per network.
RealTime 2,800 task switches/sec (AT).
Message Fast intertask communication between
Passing tasks on any machine.

CCompiler  Standard Kernighan and Ritchie.
Flexibility Single PC, networked PC's,
Single PC with terminals,
Networked PC's withterminals.
* No central servers. Full sharing of
disks, devices and CPU's.
PC-DOS PC-DOS runs as a QNX task.

From US $450.
Runtime pricing available.

Cost

For further information or a free demonstration diskette,
please telephone (613) 726-1893.

The only multi-user, multi-tasking,
networking, real-time operating system

for the IBM PC, AT
and compatibles.

By Quantum Software.

Unix is a registered trademark of AT & T Bell Labs, IBM PC. AT. XT and PCDOS are trademarks of 1BM Carp.

Quantum Software Systems Ltd., Moodie Drive High Tech Park, 215 Stafford Road, Ottawa, Ontario, Canada K2H 9C1
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letter quality printing at 100 cps. And data
ocessing printing at 200 cps. Open the clamshell
casing and look inside. Discover just how simple the
future can be.

The Personality. IBM? Epson?® Diablo®-the
Genicom 1000 can be all of these printers and more.
Because we’ve built their personalities into plug-in
cartridges. Changing personalities isas easyaschanging
your mind. Simply plug in the personality cartridge of
your choice, and your Genicom 1000 is off and running.
Working with almost any PC or software program you
care to mention. Effortlessly.

g Express your personality. With font
cartridges that plug right into the front
of the printer. Pick your type; you've got
%7 hundreds of fonts to choose from. Insert
up to three cartridges at once, and vary
type styles within the same document.
The Design. The Genicom 1000 is the first desk-

top printer designed with common sense, right

—_—

down to its built-in printer stand.

The unique design also makes paper load-
ing faster and easier than ever before. Feed
tractor paper straight through the bottom. Or
from the rear. With Genicom’s automatic, zero P
tear-off bar, no matter how you feed it, you'll
never waste a piece of paper again.

When you wantto print on letterhead, just feed smgl
sheets of paper, typewriter style. You don’t even have
to remove the tractor paper.

IBM is a registered trademark of international Business Machines Corp.
Epson is a registered trademark of Epson America, Inc.
Diabio is aregisteredtrademark of Xerox Corporation.

But the 1000 Serie
designed for more th‘

delivers high resolutlon graphics and»
processing prlntlng that can only ,b call

quality with the push of a button. No d|pSW|tche
no fumbling inside the printer.
The Track Record. When it comes to reliability,
Genicom stands by its record. We've created a full line
of printers: from desktop modelsto machines that print
800 lines per minute. Our printers have proven their
rugged dependability performing for some of the world’s
largest corporations. Now we're ready to prove it to you.
So stop by your authorized Genicom dealer today
and ask for a demonstration of the new

1000 Series; the 1025 and the 1020
for wide column printing. We think
you'll agree, these printers are a

- radical departure from the crowd.

For the Genicom dealer nearest

you, call 1-800-437-7468. In
Virginia, call 1-703-949-1170.

e V Vo V =
G'EI I JIVI
The Printers That Mean Business.

One Genicom Drive, Waynesboro, VA 22980
Inquiry 346
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PROGRAMMING

INSIGHT

Rene Stolk and George Ettershank

Calculating the Area
of an Irregular Shape

An explanation of the algorithm and a demonstration program in BASIC

he need to calculate the
area of an irregular shape
arises often in technical
fields. Examples include
the area of a lake for a
geographer and the area of a cell for a
biologist.

The first step in determining the area
is to represent the object with a map,
photograph, projected image, or other
form. Using a graphics tablet or other
digitizing device, you then trace a stylus
or cursor over the perimeter of the shape,
generating a stream of Cartesian coor-
dinates.

The computer’s job is to calculate an
estimate of the area enclosed by the sam-
ple points. The accuracy of the estimate

T

depends on the density of the sample
points with respect to the overall ragged-
ness of the curve; the more irregular the
curve is, the more points are needed for
a good estimate.

I'll present an algorithm for calculating
areas of simple closed curves similar to
figures la, 1b, and lc. The algorithm will
not, however, measure the area of curves
having a crossover as in figure Id. Such
shapes must be broken up into their con-
stituent simple closed curves and analyzed
piece by piece.

The Algorithm

Consider the triangle OAB in Cartesian
space as shown in figure 2a. By inspec-
tion, we see that the area of OAB equals

(@)

(©)

(b) E
@ :

Figure 1: The algorithm can calculate the area of shapes like these, given a
sufficient collection of sample points (shape d must be treated as two separate

curves).

Area(OCB) +Area(ABCD)—Area(ODA)
X2Y2/2+(Xy—X2) (1 y2)2 —x, /2

Va(Xo Y2t X1 Y1 HX1 Y2 X2 Y1 —X2Y2—X1)1)
Yo (X1y2—X2)1).

Substitute actual numbers into this for-
mula and you’ll find that a triangle tra-
versed in one direction gives a positive
result while a triangle traversed in the op-
posite direction gives a negative result. So
to be sure we have a positive area, it is
necessary to take the absolute value of the
result.

Now look at the more complex shape
ABCD in figure 2b. Again we see by in-
spection that the area is the sum of the
areas of triangles OAB, OBC, and OCD,
minus the area of ODA. We can apply the
previous formula to each of these
triangles, making sure always to move in
the same direction, clockwise or counter-
clockwise. If we do so, the component
areas will all be positive or all be negative,
allowing us to add them and take the ab-
solute value of the sum.

To illustrate the application of this equa-
tion, let’s calculate the area of ABCD
using the numbers shown in figure 2b: A
=(14),B=034),C=4,3),and D =
(4,1). Substituting into the equation, we
know that Area(OAB) equals

Vox|1x4—4x3+3x3—4x4
+4x1-3 X4+4x4—1x]]|

0.5x|-8|

4.0 .

Calculating the area of any arbitrary
shape (simple closed curves only) is just
’ continued

Rene Stolk is a systems engineer and
George Ettershank is a research biologist.
They can be contacted at the Department
of Zoology, Monash University, Clayton,
Victoria 3168, Australia.
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CALCULATING AREA

()

(X2, Y2)

(b)

(x2, 0) (x1, 0)

QT
25 4\
L

rListing 1: A BASIC program to
calculate the area of an
irregular shape, defined by the
coordinate pairs given in the
DATA statements.

10 DIM X(50),Y(50)

20 READ N

30 FOR K=1 TO N

40 READ X(K),Y(K)

50 NEXT K

60 X(9)=X(N)

70 Y(8)=Y(N)

80 AREA=0

90 FOR K=0 TO N-1

100 AREA=AREA + X(K) x
Y(K+1) = X(K+1) x

K

Y (K)

110 NEXT K

120 AREA = .5 x%
ABS(AREA)

130 PRINT "Enclosed area
is "; AREA

140 END

150 DATA 4

160 DATA 4,3,4,1,1,4,3,4

Figure 2: The area of an irregular polygon can be expressed in terims of
triangles and trapezoids whose base and height are known.
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a matter of generalizing our previous for-
mula. If the coordinates of the successive
points are taken close together, the shape
is split into a series of very narrow
triangles, so that even an area bounded by
a curved line can be approximated to a
high degree of accuracy.

Let <x,y> be a sequence of n points
tracing the outline of a simple closed
curve C. Define the starting point (xo,yo)
to be the same as the ending point (x,,y,).
Then

Area(C) = 1/2

n~1
E (X Yeer — Xiar1Ye)
k=0

Mathematically minded readers might
like to know that the validity of this
method can be proved by applying Stokes’
theorem to a standard line integral.

The Demonstration Program
Listing 1 is a BASIC program incor-
porating the area-calculation logic. The
program reads a series of x and y coor-
dinates from DATA statements and
calculates the area enclosed by those
points. The program assumes that the first
and last points are connected.

Line 150 specifies the number of data
points, and line 160 contains the x,y pairs.
The program is set up to handle up to 50
points, but that can be increased by chang-
ing the array sizes in line 10. (Nondynamic
arrays are used so the program can be
compiled by Microsoft’s BASIC com-
piler.) The program is set up to provide
single-precision results. For maximum ac-
curacy in the program’s result, you can
change variables X, Y, and AREA to dou-
ble precision. B




PROGRAMMING

INSIGHT

Robert J. Sciamanda

Another Approach
to Data Compression

Use these BASIC programs to explore the Nyquist sampling theorem

uppose you have a large

quantity of data obtained

by hardware measure-

ments, software simula-

tion, or any other
method. The numbers may correspond to
physical measurements or to values of a
known or unknown mathematical func-
tion. Do you need to keep all this data?
Or can you keep only samples of it and
later reconstruct the original data set to
within a specified accuracy, using the
samples?

I've written a set of BASIC programs
that answer these questions by using the
Nyquist sampling theorem to find the
lowest sampling rate that can be used to
reconstruct the original data to a preset
degree of accuracy.

. The Nyquist sampling theorem says that
a finite-bandwidth function can be recon-
structed exactly from a set of sampled
values:
fint), n=—oo, ... ,—1,0, +], ... ,+0o0
so long as the sampling frequency, 1/7, is
greater than twice the highest frequency
present in the Fourier spectrum of f{z).

The reconstruction algorithm is given
by the “Nyquist sum”:

_ — f(n) sin[(x/7)(t — n7)) '
- E (m/7)(@t — n7)

n= —oo

Hardware implementations of Nyquist
sampling and reconstruction are familiar;
the hardware embodiment of the equation
above is in fact the low-pass smoothing
filter used in digital-to-analog conversion
hardware.

In the case at hand, the frequency con-
tent of the original function is unknown.
However, you can use the Nyquist sum
equation to find a suitable value of 7 (the
sampling interval) through a trial-and-

error approach, trying larger and larger
values of 7 until the observed error of the
Nyquist sum exceeds a preset limit.

The BASIC Programs
There are five programs in all. Initially
you must run them in sequence.

Listing 1 generates a file named DATA,
which contains values from a typical func-
tion. The original data values are preceded
by count N.

The program in listing 2 reads N+1
values from the file into the array A().
The program then asks you to specify the
accuracy to which this data must be re-
constructed.

The software sampling interval L is then
set equal to 2, and the Nyquist sum equa-
tion is used to reconstruct A() from the
subset consisting of every Lth item in A( ).
If this reconstruction is successful to
within the specified accuracy, L is in-
cremented by 1 and the reconstruction
process is repeated.

With each iteration of this process, re-
construction is attempted from a subset of
fewer data samples until the accuracy re-
quirement fails. The original data count
N, the largest successful L value, and the
compressed data (every Lth item in A())
are then written into the disk file CDATA.

Listing 3 reverses the process of listing
2, reconstructing the original data set to

within the specified accuracy from the .

compressed data file CDATA.

The original data count, the sampling
interval, and the compressed data are in-
put from CDATA as N, L, and the array
B( ), respectively. The Nyquist sum equa-
tion is then applied to reconstruct the
original data set, which is written into the
disk file RDATA.

RDATA is identical in format to the
original data file DATA; that is, the first
entry is the data count N, followed by the
N+ reconstructed data values.

Listing 4 provides an explicit check of
the compression-reconstruction process.
After running the reconstruction program
(listing 3), run listing 4 to see a side-by-
side comparison of the original and
reconstructed data sets. )

[Editor’s note: BYTE added listing 5,
which plots the points from DATA and
RDATA on the screen. The listing requires
an IBM PC or compatible machine with
BASICA and high-resolution graphics.]

All listings (except 5) were written in
Microsoft GW-BASIC for a Zenith Z-150.
They should run without modification on
IBM PC compatibles and with only minor
changes on other computers equipped
with BASIC and a disk drive.

Using the test data generated by listing
1 and electing an accuracy of 0.005, listing
2 (the compression algorithm) ran in 45
seconds on a Z-150 and found the largest
successful sampling interval to be L = 3.

Will It Work with Real Data?

How much your real data can be com-
pressed by this method—or whether it can
be compressed at all—is a function both
of your required accuracy and of the fre-
quency content of the data. The more er-
ratic the data variations, the higher the
component frequencies and the higher the
required sampling frequency.

An important factor contributing to the
frequency content of the original data is
the smoothness of the transitions to and
from the value O at the beginning and end
of the data domain. The value O is pre-

continued

Robert J. Sciamanda is a physicist at
American Sterilizer Co. (2424 West 23rd
St., AMSCO 620, Erie, PA 16514). Previ-
ously he taught physics at Gannon Uni-
versity and designed automated inspection
systems for EG&G at the Idaho National
Engineering Laboratory.
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Inquiry 149

PROM DATA COMPRESSION

PROGRAMMING?

From $250.00

Listing 1: A program to generate a data file for testing the Nyquist
compression technique. The program evaluates the Gaussian function

Finding a Low-Cost PROM or PAL* b
10e~s - -2 | =0 to 50.

programmer is only half of the
battle. Finding a company that

won'’t desert you when you need 10 OPEN "0",#1,"DATA" :REM Make a test data file by taking

s , :REM 51 les f G i
support or service is the other half. §g SE?’;T’“ 29 A s SUAD LS Rl
Logical Devices Products cost you ‘gg ig?aiz)@(&? (g?o*l)*z)
less because we offer the best price 60 PRINT #1.A
performance ratio in the market, 70 NEXT 1
and because once you buy our 80 CLOSE

products you will experience less

down time and more reliable

operation than most other units. In
addition you get features that were

evolved from our years of experi- Listing 2: This program reads the sample data file called DATA, prompts

the user for the required accuracy, and then determines whether the data

ence of Ser‘{ing people who ~ can be compressed and reconstructed using the Nyquist sampling theorem.
program chips<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>