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Turbo GameWorks™

Also recently released, Turbo
GameWorks is what you think it is:
_ “Games” and “Works.” Games you
can play right away (like Chess,

" Bridge and Go-Moku), plus the

. Works—which i8 how computer
=Ll games work. All the secrets and
strategies of game theory are there for you to learn. You
can play the games “ag is” or modify them any which way
you want. Source code is included to let you do that, and
whether you want to write your own games or simply play
the off-the-ghelf games, Turbo GameWorks will give hours
of diversion, education, and intrigue. George Koltanowski,
Dean of American Chess,

Turbo Database Toolbox™
A perfect complement to Turbo Pascal, because it
contains a complete library of Pascal procedures

and former President, that, allows you to search and sort data and build
United States Chess powerful database applications. Having Turbo
Federation, reacted to : B Database Toolbox means you don't have to reinvent
i the wheel each time you write & Turbo Pascal program. It comes with

Ehurﬁbe p%auzn%vgoks i source code for & free sample database—right on disk. The database can

] g be searched by keywords or numbers. Update, add, or delete records a8
GameWorks, you're on needed. Just, compile 1t and it's ready to go to work for you. Suggested
Jyour way to becoming & ' . retall: $69.96,
master chess plgyer,” and e et e S S

Technical Specificalions: {

l TURBO PASCAL 3.0 Minimum memory:128K; includes 8087 and BCD features lor 16-bit MS-DOS and
CP/M-86 systems. CP/M-80 version minimum memory: 48K; 8087 and BCD leatures not available

TURBO DATABASE TOOLBOX Minimum memory: 128K. CP/M-80 minimum memory: 48K. Requires |

Turbo Pascal 2.0 or later.

TURBO GRAPHIX TOOLBOX* Minimum memory: 192K. Requires PC/MS-DOS 2.0 or later, Turbo

Pascal 3.0, and 1BM CGA, Hercules Monochrome Card or equivatent,

TURBO TUTOR 2.0 Minimum memory. 192K. CP/M-80 version minimum memory 48K, Requires |

PC/MS-DOS 2.0 or fater and Turbo Pascal 3.0. |

Kit, Woolsey, writer, author, and twice Champion of the
Blue Ribbon Pairs, wrote, “ Now play the world's most
popular card game—Bridge . . . even program your own
bidding or scoring conventions.” Suggested retail: $69.95.

Turbo Gpa,pbjx Toolbox™ TURBO EDITOR TOOLBOX" Minimum memory: 192K Requies PG/MS-00S 20 o et and Tubo |
Pascal 3.0.

1t includes & library of graphics routines for Turbo TURBO GAMEWORKS* Minimum memory. 192K, Requires PC/MS-DOS 20 orlater and Turbe. 1

Pascal programs. Lets even beginning programmers Pascal 30

create high-resolution graphics with an IBM, TURBO PROLOG* Minimum memory: 384K l
REFLEX: THE ANALYST* Minimum memory: 384K. Requires IBM CGA, Hercules Monochrome Card

Hercules,” or compatible graphics adapter. Our : | or equivalent. Works wilh Inlel's AboveBoard-PC and -AT; AST's RAMpage! and RAMpage! AT; |
. Turbo Graphix Toolbox includes all the tools you'll | Quadram’s Liberty-PC and -AT; Tecmar's 640 Plus; IBM's EGA and 3270/PC; AT&T's 6300 and
Sl W ever need for complex business graphics, eagy many olhers.

REFLEX WORKSHOP* M 384K, Requi  The Analys!. Two disk drives of h
wind me& and gto ng gereen im 8888 0 memory. Tt comes oomplete fer n?e e inimum memory: Requires Reflex: The Analysl. Two disk drives or hard
with source code, ready to comptle. Suggested retall: $69.95.

4 %

|
TURBO LIGHTNING* Minimum memory: 256K. Two disk drives required. Hard disk recommended.
LIGHTNING WORD WIZARD* Minimum memory: 256K. Requires Turbo Lightning. Turbe Pascal 3.0 |
required 1o edit source code. |
SIDEKICK® Minimum memory: 128K. ‘
TRAVELING SIDEKICK* Minimum memory. 256K

SUPERKEY* Minimum memory: 128K. |
“For IBM PC, AT, XT, PCjr and true compalibles only, running PC/MS-DOS 2.0 or tater. [

Recognition lor Borland Infernational has come lrom business, trade, and media, and includes both product
award's and awards for technical excellence and marketing. Boriand was named “Company of the Year” by
PC Magazine; Sidekick, the %1 best seller for the IBM PC, was named “Product of the Year” by infoWorld; @
Turbo Pascal was sefected one of PC Week's Top 10 Products for 1984, SuperKey won one of PC ik
Magazine's “Best of 1985" awards; Refiex, The Analyst was recognized in the “Soliware Products of the
Year" awards by InfoWorld; and Reflex and SideKick were both nominated for British Micro Awards in 1986.
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Turbo Pascal® 3.0

“For the IBM PC, the benchmark
Pascal compiler is undoubtedly
Borland International’s Turbo
Pascal” says Gary Ray of PC
Week. We and more than 500,000
other people around the world
think Mr. Ray got that right.
Since launch Turbo Pascal has become the de facto
worldwide standard in high-speed Pascsl compilers.
Described by Jeff Duntemann of PC Magazine as the
“Language deal of the century,” Turbo Pascal is now
an even better deal than that—because we've included
the most popular options (BCD reals and 8087 support).
What used to cost $124.95 is now only $99.95! You now
get & lot more for a lot less: the compiler, a complete-

ly Integrated programming environment, and BCD
reals and 8087 support—all for & suggested retail of
only $99.95.

| S _ e
| Borland s Business Productivity Programs: ]
I Reflex: The Analyst™ Analytical database manager. Provides complete new look at

data normally hidden by programs like 1-2-3° and dBASE.® Best report generator
lor 1-2-3.
N\ feflex Workshop™ Important new addition to Reflex. The Analyst. Gives you 22
L . different templates to run your business right.
| Sidekick® Complete RAM-resident desktop management includes notepad, diafer,
| cafculator and more.
Traveling SideKick™ Electronic version of business/personal diaries, daytime
organizers; works with your SideKick files; important professional tool.
Superkey" Keyboard enhancer. Simple macros turn 1000 keystrokes into 1. Also
encrypls your files to keep confidential liles confidential.

Borland’s Electronic Reference Programs:
Turbe Lightning™ Works with all your programs and checks your spelling while
you type! Includes 80,000-word Random House® Concise Dictionary and 50,000~
word Random House Thesaurus. Forerunner of Turbo Lightning Library.
Lightning Word Wizard™ Includes ingenious crossword solver and six other word
challenges. If you're into programming, Lightning Word Wizard is also a development
toolbox and the technical reference manual for Turbo Lightning.

——— —

|
i

Turbo Tutor® 3.0

Just released (July '86), the new
Turbo Tutor can take you from
“What's & computer?” on
through to complex data
structures, assembly languages,
trees, tips on writing long

* programs in Turbo Pascal, and a
high level of expemse Source code for everything is
included. New split screens allow you to put source text
in the bottom half of the screen and run the examples
in the top half. There are quizzes that ask you, show
you, tell you, teach you. You get a 450-page manual—
which is not as daunting as it sounds, because unlike
many software manuals, it was not written by oran-
gutans. (With our all “almost-free” upgrade, you can
upgrade to Turbo Tutor 2.0 by sending us your master
diskettes, proof of purchase, and $10.00, which covers
shipping and handling.) Suggested retail: $39.95,

Turbo Editor Toolbox™
Recently released, we called our
new Turbo Editor Toolbox &
~ “construction set to write your
own word processor.” Peter
Feldmann of PC Magazine
covered it pretty well with, “A
‘write your own word processor’
program for intermediste level programmers, with Iots
of help In the form of prewritten procedures covering
everything from word wrap to pull-down windows.”
Source code is included,
and we also include
MicroStar, a full-
blown text editor with
pull-down menus
and windowing. It
interfaces directly
with Turbo Lightning
to let you spell-check
your MicroStar files. Jerry Pournelle of BYTE
magazine said, “The new Turbo Editor Toolbox is the
Turbo Pascal source code to just about anything
Jou ever wanted & PC-compatible text editor to do.”
Suggested retail: $69.95.

All Borland products are registered trademarks or trademarks of Borland International, Inc. or
Borland/Analylica, Inc. 1-2-3 is a registered trademark of Lotus Development Corp. dBASE is a registered
trademark of Ashton-Tate. Random House is a registered trademark of Random House, Inc. Hercules is a
trademark of Hercules Computer Tech. IBM, AT, XT, and PCjr are registered trademarks of Iniernational
Business Machines Corp.

Copyright 1986 Borland International  Bl-1067A.
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e frequently

surprise people

with inventive,
imaginative software,
and people frequently
surprise us with the way
they use it.

For example, you'll
read on this page how
Michael J. Watkins of the
Petroleum Technology
Center in Houston, Texas,
used Turbo Pa,scal@ (and Turbo Graphix Toolbox™
and Turbo Tutor®) to cut down the tedium and
time in creating Circular Performance Profile
Charts (CPPCs).

We didn't know they existed, but you learn
something new every day!

Applications like CPPCs might not fit your
exact needs, but at the same time they might
stimulate fresh ideas in your mind about how you
can put Turbo Pascal and the Turbo Pascal family
to work for you

And thank you for your interest in and
support for Borland International.

Philippe Kahn,
President, Borland International

INSIDE STORIES!

B Turbo Pascal 3.0, already described by PC Magazine as "Language
deal of the century,” is now an even better deal than that, because we've
included the most popular options (BCD reals and 8087 suppart).

What used to cost $124.95 is now only $99.95!

M Completely new Turbo Tutor 2.0 now available. New software. New
manual. New split screens. New quizzes. Only $39.95. Upgrades
available under Borland's “"Almost-Free" upgrade plan. Details inside:

LATE NEWS!
M June/July Special Artificial Intelligence Issue of The Micro Technical
Journal says, " Turbo Prolog looks like if's going to be a winner, for both
the beginner and professional programmer.”
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Turbo Pascal
deliberately
programmed to go
around in circles

Circular charts (or Turbo Pascal is not &
CPPCs) are used by Michael diffieult language to use and
dJ. Watkins of the Petroleum can be easily learned by
Technology Center n persons who can program in
Houston, Texas, to plot & FORTRAN or BASIC. An
single performance property  excellent tutorial (Turbo
for & large number of Tutor) is available for the
elastomers, which have novice or experienced
elastic, rubber-like properties.  programmer. The Turbo

Mr. Watkins wrote us Pascal products are also very
saying, “ Because GPPCs moderately priced.”

condense a lot of data In one
graphic, they can be very
tedious and time-consuming
to draw.”

What he did to solve
those problems was to write a
Turbo Pascal program for
IBM® personal computers to
“generate these charts
quickly and easily.”

He used Turbo Pascal
“because It has a companion
set of very powerfiil graphics
programs (Turbo Graphix
Toolbox) which greatly
simplifies the required
programming.




Step-by-step tutorial, demo programs with source code included!

Borland's new Turbo Prolog is the
powerful, completely natural

introduction to Artificial Intelligence

Prolog is probably one of the

most powerful computer program-.

ming languages ever conceived,
which is why we've made it our

second language—and “turbo-

charged” it to create Turbo Prolog”

I

Our new Turbo Prolog, the natural |
language of Artificial Intelligence,
brings supercomputer power to your
IBM® PC and introduces you step-by-
step to the fascinating new world of
Artificial Intelligence. And does all
this for an astounding $99.95.
' Turbo Prolog i8 to Even if you've never
Prolog what Turbo programmed before,
Pascal® is to Pascal! our free tutorial will
Our Turbo Pascal astonished g6t you started right away
everyone who thought of Pascal You'll get started right away
as “just another language” We  because we have included a
changed all that—and now Turbo - complete step-by-step tutorial as
Pascal is the de facto worldwide  part, of the 200-page Turbo Prolog
standard, with hundreds of Reference Manual. Qur tutorial
thousands of enthusiests  will take you by the hand and
. andusersin  teach you everything you're likely
" universities, o need to know about Turbo
| regearch Prolog and artificial intelligence.

centers,
schools,
and with pro-
fessional program-
A9 mers, students,
and hobbyists.
You can expect at leasi the
same impact from Turbo Prolog,
because while Turbo Prolog is the
most revolutionary and nagural
programming language, it is also
& complete development environ-
ment—just like Turbo Pascal.
Minimum memory: 384K

& Turbo Prolog offers
generally the fastest and
most approachable imple-
mentation of Prolog.

1 Rub:

For example: once you've
completed the tutortal, you'll be
able to design your Own expert
systems utilizing Turbo Prolog’s
powerful problem-solving
capabilities.

Think of Turbo Prolog as &
high-speed electronic detective.
First you feed it information and
teach it rules. Then Turbo Prolog
“thinks” the problem through
and comes up with all the
regsonable answers—almost
instantly.

If you think that this is
amazing, you just need to
remember that Turbo Prolog is a
Sth-generation language—and
the kind of language that 21st
century computers will use
routinely. In fact, you can
compare Turbo Prolog to

BORLAND

INTERNATIONAL

4565 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, LA 95066

Inquiry 49 for End-Users. Inquiry

50 for DEALERS ONLY.

(408) 438-8400 TELEX: 172373

Turbo Pascal the way you
could compare Turbo Pascal to

machine language.

You get the complete
Turbo Prolog
programming gystem
for only $99.95

You get a complete Turbo
Prolog development system
including:

a The lightning-fast Turbo Prolog
incremental compiler and the
interactive Turbo Prolog editor.

» The 200-page reference
manual which includes the step-
by-step Thirbo Prolog tutorial.

m The free GeoBase™ natural
query language database
including commented source
code on disk—ready to compile.
GeoBase is 8 complete database
designed and developed around
U.S. geography. It includes citles,
mountains, rivers, and highways,
and comes complete with natural
query language. Use GeoBase
immediately “as is,” or modify it
to fit your own interests.

So don't delay—don't waste &
second—get Turbo Prolog now.
$099.95 is an amazingly small
price to pay to become an
immediate authorify—an instant
expert on artificlal intelligencel
The Rlgt century is only one
phone call away.

g -
"----------‘
B 'YES' | want
| s the bestt

| . For credit card orders
or the dealer nearest you
| = call (300) 255-8008
in CA calf (800) 742-1133
. Copies Product Price Totals
— Tubo Prolog $99.95 §
— Rellex: The Analyst 149.95* §
. — Reflex Workshop 69.95" §
— Reflex, Reliex Workshop 199.95* §
. — Turbo Pascal 3.0
" w/8087 & BCO 99.95 %
= — Turbo Pascal for CPIM-80 6995 §
— Tubo Database Toolbox 69.95 §
. — Turbo Graphix Toolbox 69.95 §
— Tubo Tolor 2.0 3995 %
— Turbo Editor Tooibox 69.95 %
—. lurbo GameWorks 6995 %
. — Tubo Lightning 99.95 §
. — Lightning Word Wizard 6995 §
i — Tubo Lightning,
Lightning Word Wizard 14995 §
—_ SideKick 8495 8.
—. Traveling SideXick 69.95* §
l —_ SideKick,
Traveling SideKick 125.00" §
I —_ Superkey 69.95 §
: Quside USA add $10 per copy
CA and MA res. add sales tax 5
Amount enciosed $
Prices include shipping to alf US cilies.
Carefully describe your compuler System:
. Ming is: __ 8-bit __ 16-bit

fuse: . PC-00S __ CPIM-80 _ MS-005 - CPIM-86
My computer's name and model is:

The disk size | use i D 3% O 5% O 8°

Payment: VISA MC Money order

Credil card expiration date —_/
Wer [ 1111111
| N 5 O e

|

|
NOT COPY PROTECTED GF1
**50-DAY MONEY-BACK GUARANTEE

Check

Nl

Name:
. Shipping Address: -

|

= State:

5 . Telephone:

. CODs and purchase orders WILL NOT be accepted by Bonand.
Outside USA make paymen by bank draft, payable in US doliars

ST A DS Vol eA

Zip:

drawn on a US bank.

“Limited Time Offer untif September 1, 1986.

“*YES, if within 60 days of purchase you find that this product
does not perform in accordance with our claims, call our
customer service department and we will gladly amange
aefund.

i Prices subject lo change without nolice.

Turbo Profog 1.0 Technicai Spacifications
- . Compllar: incremental compiler generating native in-fine code
4 and linkable object modules. The linking formal ingiudes a linker
. and is compatible with the PC-DOS hnker. Large memory model
. . support. Compiles aver 2500 fines per minuie on a Standard
1BM PC.
Intaractive Editor: The system includes a powertul interactive
fext editor_ If the compiler delects an error, the editor
aulomatically positions the cursor approprialely in the source
code. Af run-time, Turbo Pralog programs can calf the editor,
and view the unning program’s Source code.
Type Systam: A llexible object-oriented lype system is
supparted.
Windowing Support: The syslem supports bolh g@phic and
{ext windows.
InputiBulput: Fult 110 facilities, including formatied 1/0,
streams, and randorn access fifes.
HNumerie Ranges: Integers: —32767 1o 32767; Reals:
16—307 to 1E+308.
Dabugging: Complete buil-in race debugging capabiliies
allowing single stepping of programs

3
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INTRODUCTION

PRODUCT PREVIEW: LABVIEW:

LABORATORY VIRTUAL INSTRUMENT ENGINEERING WORKBENCH

by G. Michael Vose and Gregg Williams ... ... ... ... ... ... ... ......... .... 84
Scientists and engineers can use the Macintosh as a general-purpose laboratory tool by
creating virtual instruments,

CiarcIAS CIrRculT CELLAR: BuiLb A HARDWARE DATA ENCRYPTOR by Steve Ciarcia
This easy-to-build device is extremely difficult to crack.

PROGRAMMING PROJECT: CALCULATING CRCs BY BiTs AND BYTES by Greg Morse . .. .. . I14

Use the XOR function to implement modulo 2 division when calculating cyclic
redundancy checks.

PROGRAMMING INSIGHT: BREAKING OUT by Edward Batutis . ... ... .. R e v <01 0]
BREAKPT provides the IBM PC-DOS DEBUG program with a break-out switch.

KEYED FILE ACCESS IN BASIC by Stephen C. Perry ... ... ... . ... .. .......... 137
If maintaining data on disk is a problem for you. these BASIC routines may be the solution

REeAL TIME UNDER REAL PASCAL by James Feldman . ... . ... .. Ly ol ), ... 145

A look at two ways to interface a machine language routine to Pascal

THEME: 68000 MACHINES

INTRODUCTION . .................... L L N ety | A N AT 60)

68000 TRiPs AND TRAPS by Mike Morton . . . ... ....... ... ... ... .. o 163
Programming in assembly language will help you exploit the 68000 to the fullest:

UNIX AND THE MC68000
by Andrew L. Rood, Robert C. Cline, and Jon A. Brewster . . .. ................ cee .. 179

The powerful yet simple programmer's model offered by the 68000's architecture makes
UNIX implementation easy.

A COMPARISON OF MC68000 FAMILY PROCESSORS by Thomas L. Johnson . . . .. ... ..205
High levels of hardware and software compatibility distinguish the five members of this family.
ATARI ST SOFTWARE DEVELOPMENT by Michael Rotaman .. .. ... ... ..... ., s o223

A programmer surveys TOS operating system and how the 68000 influences it.

AMIGA ANIMATION by Elaine A. Ditton and Richard A. Ditton . ... .. hsh i aknmns aaa2dl]
An exploration of the exciting possibilities for animation on the Amiga.

AMIGA VS. MACINTOSH by Adam Brooks Webber . . .. ........... ... ... ..... ..249
A comparison of the system calls on two 68000-based machines reveals one as the clear winner

REVIEWS

INTRODUGHIONS BN L e o L L i e o e e SO S pa— ) -
REVIEWER'S NOTEBOOK by Jon Edwards . ... ... 5 57 e ey )|
THE FRANKLIN ACE 2200 by Albert S. Woodhull . ... .. ........... S e e e RO )
An inexpensive Apple Il clone with integrated disk drives.

THE LEADING EDGE MoDEL D PC by Stan Miastowski .. .. . ... .. ... uoon.w. ...269

An IBM PC compatible that has lots of standard features.

BYTE {ISSN 0360-5280) 1s published monthly with ane extra issue per year by McGraw-Hill Inc. Founder. James H. McGraw {1860-1948). Executive. editortal.
circulation, and advertising offices: One Phoenix Mill Lane. Peterborough. NH 03458, phone (603) 924-928). Qffice hours. Monday through Thursday
8:30 AM — 4:30 PM. Friday 8:30 AM — 1:00 PM, Eastern Time Address subscriptions to BYTE Subscriptions. PO. Box 590. Martinsville, N} 08836. Postmaster:
send address changes. USPS Form 3579, undellverable copies. and fulfillment questions to BYTE Subscriptions, PO. Box 596, Marunsville. N| 08836
Second-class postage paid at Peterborough. NH 03458 and additional mailing offices Postage paid at Winnipeg. Manitoba. Registration number 9321
Subscriptions are 21 for one year. $38 for two years, and $55 for three years in the US. and its possessions. In Canada and Mexico. $23 for one year.
$42 for two years, 561 for three years $69 for one year air delivery to Europe 31.000 yen for one year air delivery to Japan. 15.600 yen for one year
surface delivery to Japan. $37 surface delivery elsewhere Air delivery to selected areas at additional rates upon request. Single copy price is $3.50 in
the US. and its possessions. 54.25 in Canada and Mexico, $4.50 in Europe. and $5 elsewhere. Foreign subscriptions and sales should be remitted in
US funds drawn on a US bank. Please allow six to eight weeks for delivery of first issue. Printed in the United States of America

COVER PHOTO BY PAUL AVIS



BVITE

VOLUME 11, NUMBER 9, 1986

THE XEROX 6060 by Wayne Rash Jr. ... . .......... e et ] e~ . ¢ o175
A speedy machine virtually identical to the ATET PC 6300.

THE C. ITOH TRIPRINTER by Robert D. Swearengin . ... ... 5. .. ... .. ..z ..283
A hefty printer that lets you program dozens of functions.

THE TURNER HALL CARD by Jonathan Angel . . ... ... .. ... ... . ... ... .. ....... .287
Simple-to-install memory expansion for IBM PCs and compatibles.

TurBo PROLOG by Namir Clement Shammas . . S AIENTY: o e Lt 293
An implementation of Prolog for the IBM PC.

SOFTWARE CAROUSEL by Mark Haas . .. ... ...................... Al ..299
A virtual memory manager that enables you to shift between programs instantly.

PARADOX 1.1 by Rusel DeMaria. . .. .......... ... ............. s ...303
A relational database offering tremendous power.
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EDIT-ORITAL

COLLEGE CREDITS THROUGH
TELECOMMUNICATIONS

We urge colleges and universities to ex-
pand the practice of granting credits for
courses taught through computer con-
ferencing.

We have become aware of the need for
computer-mediated instruction because
BYTE's offices are located in a rural area.
In order to advance professionally,
members of our staff often need to take
university courses to increase their
knowledge of computer science or engi-
neering. Unfortunately, we have no univer-
sities in easy commuting range that offer
broad curricula in these fields of study.
Some of our staff members have endured
long commutes to continue their studies,
but work loads are high at BYTE, and few
employees can both do their jobs well and
undertake regular university studies at dis-
tant sites.

THE INSTRUCTIONAL MEDIUM
Direct observation has shown us that com-
puter conferencing works as an instruc-
tional medium. We have seen tutorial
topics spring up in many conferences on
BiX. People learn about programming a
new machine, for example, from volunteer
teachers in distant areas. Sessions have
the quality of free and open classroom
discussions. The lack of face-to-face con-
tact has not proved to be a hindrance.
We also know that instruction by com-
puter conferencing has already worked in
a university. The New School for Social
Research, through an association with
Connect Ed, has already taught graduate
courses in media studies. Connect Ed uses
the EIES conferencing software developed
at the New York Institute of Technology
by Murray Turoff. Some members of the
BYTE staff visited the New School last year
and spoke with students and teachers in
the New School/Connect Ed program. All
agreed that the system works. In their pro-
gram, computer conferencing is supple-
mented by some actual classes. The re-
quirement of occasional classes on cam-
pus is much less daunting than a long
commute several times each week.
From the teacher's perspective, com-
puter conferencing has some advantages
as an instructional medium. It is easy to
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monitor attendance and to measure par-
ticipation. Questions can be addressed to
the whole class or to an individual. Since
students can think as long as they wish
before replying, dialogue conducted
through computers is in some respects
easier than spoken conversation. And, of
course, shy and quiet people can always
have their say in computer conferencing.
The loud and aggressive can't drown them
out. Examination tools to simplify the ad-
ministration of exams on-line would not
be difficult to create.

NEw EDUCATIONAL OPPORTUNITIES
The use of telecommunications as a
means of instruction can enable potential
students in rural areas to gain access to
outstanding teachers and scholars at ma-
jor universities. If computer conferencing
software is used, students can enjoy
discussion and debate with students from
different regions and backgrounds. The
community of higher education will
become accessible from remote areas as
never before. Potential students in rural
areas will enjoy unprecedented educa-
tional opportunities.

Moreover, computer conferencing can
make many educational opportunities
now beyond commuting range available
to everyone. Even the opportunities avail-
able to those in urban areas will increase.

COST ADVANTAGES

Sadly. the cost of higher education has
now become prohibitive for many people.
Instruction through computer conferenc-
ing can alleviate this situation by reduc-
ing expenses for both the university and
the student. Universities will be able to
add more students without building more
dormitories and classrooms. The student
can continue to live at home, incurring no
new room and board expenses. This will
effectively reduce the student’s expenses
to the amount of tuition, which can be ex-
actly the same for on-line students as for
on-campus ones. With tuition remaining
the same, the university will experience no
loss of revenue.

COMBINED STUDY
It seems likely that universities will be
able to combine on-line instruction

with on-campus instruction to provide
improved courses. Daily on-line instruction
could be supplemented by on-campus
instruction—perhaps one or two Saturdays
per month. Another intriguing possibility
would be letting on-line students com-
pete for on-campus scholarships to com-
plete their studies. On-line interaction
with prospective students might also
permit both students and universities to
make better choices in the admissions
process. '

THE BIG STEP

We urge universities to offer credit courses
through computer conferencing in order
to test the limits of the medium and to
learn how best to combine on-line and on-
campus instruction. We believe computer
conferencing can help preserve and ex-
tend educational opportunity in a time of
prohibitive costs for many students and
many universities. If universities do this,
they will open their curricula to millions
of potential students—personal computer
users everywhere. Through their com-
puters and modems, personal computer
users, even those located in rural areas,
will gain access to an enormous range of
courses. Let's hope that universities and
accrediting associations will seize this
opportunity to extend educational
programs.

—Phil Lemmons
Editor in Chief

Update on Availability of Listings

This issue contains postage-paid cards
for ordering source code listings on
disk or in print. You can order indi-
vidual disks or take out an annual
subscription. While the postage-paid
cards and our agreement with a disk
fulfillment service will make ordering
more convenient, they will also add to
our costs. As a result, we have had to
raise prices. Previously, IBM and other
available 5%-inch disks were priced at
$5 each, or $60 for the year. The IBM
disks will now cost $8.95 each, or
$69.95 for the year. Pricing for other
available disks is stated on the order
cards.
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When computers get down to business, they move up to Maxell.

maxeil.

MICRQ FLOPPY DISK

MiF 2-pp

Maxell is ready when youare !
with the newest technology
in magnetic media. A perfect
example is this double-sided
3'%" microdisk.

maxell.

THE GOLD STANDARD

Maxell Corporation of America, 60 Oxfotd Drive, Moonachie, NJ 07074
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RAM-Resident Program Users...

Referee™ stops
RAM-resident
program
conflicts.

If you use desktop
organizers, spell
checkers, keyboard
enhancers or other ks
RAM-resident programs,

you may have already discovered
the horror of “RAM Cram."

RAM Cram occurs when memory-
resident programs compete
with each other (and with
applications programs) for
control of your keyboard or
other computer resources.
It's a fierce competition that can
cause your computer to lock up
completely. Then you pay the
penalty—in iost time and lost data.

Load all the programs you need at the
beginning of your workday. Referee auto-
matically activates and deactivates the ones
you need according to your set of rules.
Instantly. Invisibly. You can also use Referee to
unload programs from memory—even those
with no unload option of their own.

Referee’s Sideline™ menu enables
you to control RAM-resident
programs from within an
applications program!

It's ideal for integrated pack-
ages like Symphony™ You
can use a keyboard
enhancer with the
spreadsheet module.

Or deactivate it, enter the
word processing module
and activate your favorite spell
checker. It's easy. And you never have

M

, to back all the way out of the program!

With Referee, you make the rules. ‘ .

; 3 Referee puts an end to RAM-resident

ngftsvrae?é aétps&so@(;j ﬁ’lrtlgtv;l tzggtroofl L 7 § program conflicts. It solves a very big
V). 2 A

your RAM-resident programs. And that 4 piebiguion e paliplos:

puts Referee in a league all its own. Dy DN 4 It's easier to win with the Referee on

You can create your own RAM Teams'
for specific applications programs.
Team Superkey™ and Sidekick™ with

Lotus 1-2-3™. Or call in Prokey™ and bench _/Z//Z'

A your side. For more information, and for the
§ dealer nearest you, contact: Persoft, Inc.,
465 Science Drive, Madison, Wi 53711,

(608) 273-6000—Telex 759491,

T™

& 1n
3

© Copyright 1986 Persoft, Inc. All rights reserved.

Referee. Sideline. and RAM Teams are lrademarks of Persoft, inc.

Sidekick and Superkey are registered trademarks of Borland Ipternational, Inc.
Lotus 1-2-3 and Symphony are registered trademarks of Lolus Development Corp.
Prokey is a trademark of RoseSoft. Inc.

dBASE |l is a regisiered trademark of Ashton-Tate
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MITCROBYTES

Staff-writfen highlights of developments in technology and the microcomputer industry.

Philips Working on WORMs Compatible with CD-ROMs

Philips Subsystems and Peripherals (New York City) is working on a new type of write-once
read-many (WORM) optical disk drive that will be compatible with CD-ROM optical disks.
Philips calls the new disks CD-PROMs and says that the disks will store the same amount of
data (540 megabytes), formatted in the same way, as CD-ROM disks. CD-PROMs are more
than a year away from commercial availability.

Currently, most small write-once optical disks are 5.5 inches in diameter (compared to the
4.7 inches of the CD-ROM disk) and can store only 100 to 200 megabytes per side. What
will differentiate CD-PROM disks from standard CD-ROM disks is the manner in which the
bits of information are stored. On a normal CD-ROM disk, the bits are stored as pits in the
medium. On the CD-PROM disk. the bits are stored as phase changes in the medium.

Philips is working on a drive that not only reads and writes the new CD-PROM disks but
can also read regular CD-ROM disks. One problem is the sizable amount of processing re-
quired for the error-correction techniques CD-ROM disks need (see May BYTE, page 164).

Another problem is that CD-PROM disks are more delicate than CD-ROM disks, which are
relatively impervious to normal wear and tear. Philips is proposing to other manufacturers a
disk cartridge designed to protect CD-ROM and CD-PROM disks.

The CD-PROM drives may be useful for archival purposes or for publishing large amounts
of information in small quantities—that is, quantities not cost-effective for regular CD-ROM
publishing. Another possible application will be for companies that want to test prototype
CD-ROM disks before mass-producing them. ]

The cartridge for the CD-ROM disks will probably be introduced at the Fall COMDEX
show. Samples of the CD-PROM drives will probably not be ready until the second half of
next year. Production units will most likely not be available until 1988. Philips expects the
drives to cost less than $1000, and the disks somewhere under $100.

The Terabytes Are Coming, the Terabytes Are Coming

Remember when a gigabyte was an unbelievably large quantity of data? Well, now a Dutch
company named DOCdata is planning an optical tape drive that can store | terabyte—that's
1000 gigabytes—of data. The device, called the DOCwheel, uses 128 optical data cassettes
arranged in a wheel; it has a footprint of approximately 3 square feet. The DOCwheel will
supposedly be able to access any file on any cassette in an average time of 10 seconds.

Each cassette is approximately the same size as a standard audio cassette, measuring 4.4
by 2.2 by 0.6 inches. With a data capacity of up to 8 gigabytes, the cassette's ratio of data
capacity to volume is said to be 30 times that of an optical disk. For durability, the cassette:
has a steel casing and is hermetically sealed to keep out dust.

The DOCwheel and the smaller DOCreader. which can read only one cassette, are de-
signed to be used with large systems and will be plug-compatible with existing magnetic
tape drives, DOCdata said. Although the system uses write-once optical tape. DOCdata does
not think this will be an impediment, since most magnetic tape is used in a similar way (that
is, magnetic tape is written on once and might later be recycled, but it is rarely updated).

Both devices are scheduled to be available commercially in 1987. DOCdata NV. can be
reached at PO. Box 1021, Maaskade 11, 5900 BA Venlo, The Netherlands, (0) 77-544100.

Colorado Crystals Changing Face of Display Technology

A new type of liquid-crystal device has been designed by a physics professor at the Univer-
sity of Colorado in Boulder and a colleague from Sweden’'s Chalmers Technical University.
The device, called an electro-optic light valve, uses a ferroelectric liquid crystal between
closely spaced glass plates. It's described as being much faster than liquid-crystal light
valves currently in use. In large arrays, the ferroelectric crystals can provide display screens
that have inherent memories.
(continued)
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The Colorado professor, Noel Clark, says that when voltage is applied, the valves change
color in less than a microsecond. According to Clark, who with Sven T. Lagerwall has
patented the technology, the crystals provide a high-speed electrically operated light valve
with built-in memory.

Clark said that because the technology offers very fast switching times, it could be used in
shutters that respond in less than a microsecond, in high-speed switches for fiber optics,
and in optical modulators. Another possibility Clark cited is optical printers, which he called
“fast and inexpensive enough to make laser printers obsolete.”

Along with David Walba, a chemistry professor who helped synthesize the new crystals,
Clark set up a Boulder-based firm that's selling the ferroelectric crystal materials.

GaAs Chip Passes Test As Microprocessor

McDonnell Douglas (Huntington Beach, CA) has built a gallium arsenide chip for use as a
microprocessor and claims it's the first such chip to be tested successfully. The MD290]
“contains the logic elements to process information, not just to store it,” said Bill
Geideman, microprocessor program manager at McDonnell Douglas. "It would form the
brains of a gallium arsenide computer.” Gallium arsenide as an IC material is noted for its
speed, resistance to natural radiation, and use of less power than silicon chips.

Geideman said the new chip, a bit-slice processor, is “tested and fully functional.” It
emulates the AMD2901 and could run the same software. The 4-bit chip measures one-
eighth inch square, contains 1860 transistors, and uses 135 milliwatts of power.

Geideman said he hopes to assemble a 16-bit computer using the new architecture and
several other chips. The company said it is developing a 32-bit GaAs microprocessor.

And Jessica Had Amnesia, and Dorian Really Wasn't
Dead, and...

A computer science professor at Columbia University (New York City) is working on a pro-
gram designed to generate plot outlines for soap operas. The program, called Universe, can
currently generate only a few outlines. But professor Michael Lebowitz thinks he can get
the program to generate a significant variety of plots by expanding its knowledge base to a
size approximately two orders of magnitude larger than its present dimension.

To design the program, Lebowitz monitored one soap opera, “"Days of Our Lives,” and
noticed some patterns. For example, there is usually some force keeping lovers apart. In a
two-year period, Lebowitz counted three dead spouses who turned out to be alive, four
lovers who died (at least temporarily), and three lovers who contracted some type of
disease (one of which, of course, was amnesia).

Universe is being written in LISP and is now running on a DEC 20 mainframe, although
Lebowitz says it could easily run on an IBM PC AT. Lebowitz predicts that the program will
probably not replace scriptwriters but says it may be useful as a scriptwriter’s assistant.

Nanobytes

10

An industry source who recently dissected IBM's 3}s-inch external disk drive (introduced in
April and available for the PC, PC XT, and PC AT) says the drive itself is a 2-megabyte drive,
from Alps Electric USA, that could be formatted for as much as 1.4 megabytes of data, in-
stead of its current capacity of 720K bytes. This leads to speculation that a new version of
PC-DOS will enable users to exploit the full 1.4 megabytes, which would provide incentive
to switch from 360K 5 Y-inch drives to the new microfloppies. . . . Phoenix Technologies
Ltd. (Norwood, MA) and Interactive Systems Corp. (Santa Monica, CA) have agreed to
jointly develop software designed to provide a ‘'virtual” PC environment under UNIX
System V version 3.0 for computers based on the Intel 80386 microprocessor. The V86/ix
(an internal name) software would allow PC-compatible DOS applications to run as a task
under UNIX without modification. . .. The Association of Independent Microdealers
(Peoria, IL) has formed a special interest group called the Computer Musicians Cooperative,
aimed at bringing together computer dealers, music dealers, manufacturers, and people
who are interested in computer music. . . . The U.S. Naval Observatory (Washington, DC) is
planning to put out a disk of astronomical information for professional and amateur star-
watchers, navigators, meteorologists, engineers, and other people who want to know what's
happening in the heavens. The Floppy Almanac will run on MS-DOS machines. . . . NSI
Logic Inc. (Marlboro, MA) has integrated five graphics standards on one chip. The user-
programmable EVC (Enhanced Video Controller) -315 can emulate the Color Graphics
Adapter, the Monochrome Display Adapter, the Enhanced Graphics Adapter, the Hercules
Graphics Controller, and the Professional Graphics Adapter.
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When you buy a Ven-Tel modem, you buy 12 years of well thought
out, innovative technology that’s custom-tailored to your needs.

Like the PC Modem Half Card; the first modem ever shrunk to
fit into a short slot, so you’d have another long slot for more memory
or other functions.

And our“pre-fitted” 2400 baud modem—
the only 2400 that lets you double your
transmission speed without reconfiguring
your PC, buying new software or
changing switches.

Another thing: other modems
have 300 or so working compo-
nents, ours have 70.That means
they use less energy and generate
, - & less heat—the main cause of PC
\ GAWE | o™ malfunctions.

' o\ —~ Even so, we back every Ven-Tel
modem with a free five-year warranty. No
other major manufacturer even comes close.
\B So when the Ven-Tel modem you buy off the shelf seems
; like it was custom made for your office, don’t be surprised. It was.

lenide

Modems

Our free 24-page booklet,““How To Select The Correct Modem]’ contains specific information
about our full line of modems. To request your copy, call 800-538-5121. In California, call
408-727-5721.
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40 Megabyte Capacity BACKUP™ Tape System.

Irwin has raised tape backup to a capac-
ity of 40 megabytes. And, just as with
lrwin’s 10 and 20 megabyte systems, the
micro cartridge is so small, it fits easily
in a shirt pocket. This new 40 megabyte
system provides all of the features and
advantages that have made lrwin
BACKUP™ 'Tape Systems the best selling in
the microcomputer industry. Here's why!

Irwin’s Complete and Friendly Software
makes backup convenient and easy to
use. Menu driven, lrwin software per-
mits unattended hackup of your entire
disk or only specitic files you select
Interchangeability is Assured

by Irwin’s patented SERVO™ track fol-
lowing feature. Your Irwin Micro Car-
tridge can be accurately read on any

computer equipped with an lrwin
BACKUP™ Tape System.

Irwin’s EC/TAPE™

provides automatic error correction.
This eliminates the need for verification
and assures you of data integrity.

Extremely A /'/'()rcktble
less than $1,0007, the Irwin 40 megabyte

BACKUP™ bystun more than pays for itself
the first time it is used to restore data,
Designed Specifically Lo prolect
information stored in microcomputers
equipped with hard disks, each Irwin
10, 20 and now 40 mc;,d.hytc system
includes models for internal mounting
drive or external plug-in. [rwin
BACKUP™ Systems are designed for IBM
PC/AL IBM PC/XT and most popular
compatibles.

Now there’s 40 megabyte protec-
tion that is easy to use and atfordable.
Why take unnecessary risks? Call
[-800-BACKUP [ or visit a leading
computer store for a “hands-on”
demonstration

‘M Irwin Mugiietics, Box 7639
I Mt Prospect, 1L 6D06K
1.8OO.BACKUP |
M/—\GNFTlCS
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HILBERT CURVES MADE SIMPLER
Thank you for June's Programming Insight,
“Hilbert Curves Made Simple.” 1 was not
familiar with these elegant designs. It
seemed to me, however, that the Hilbert
curve would lend itself to simpler, more
self-evident instructions in the Logo lan-
guage rather than in BASIC.

After reviewing Michael Ackerman’s ar-
ticle, | sat down with Apple Logo Il and
taught the turtle that Hilbert curves,
regardless of complexity. were simply
right-hand curves and left-hand curves that
alternate in a constant, recursive pattern.
| carefully explained to the turtle that
these curves could be generated with only
three procedures and two variables:

TO HILBERT :ORDER :SIZE
PENUP

SETPOS [-125 115]
SETHEADING 180
PENDOWN

CURVRIGHT :ORDER

END

TO CURVRIGHT :ORDER
IF :ORDER = 0 [STOP]
LEFT 90

CURVLEFT :ORDER - 1
FORWARD :SIZE

RIGHT 90

CURVRIGHT :ORDER - 1
FORWARD :SIZE
CURVRIGHT :ORDER - 1
RIGHT 90

FORWARD :SIZE
CURVLEFT :ORDER - 1
LEFT 90

END

TO CURVLEFT :ORDER

IF :ORDER = 0 [STOP]
RIGHT 90

CURVRIGHT :ORDER - 1
FORWARD :SIZE

LEFT 90

CURVLEFT :ORDER - 1
FORWARD :SIZE
CURVLEFT :ORDER - 1
LEFT 90

FORWARD :SIZE
CURVRIGHT :ORDER - 1
RIGHT 90

END

The first procedure, HILBERT, tells the

i4 BYTE + SEPTEMBER 1986

-
-

-

:

Figure 1: Hilbert curve with Logo.

turtle where to start and that the largest
pattern will be that of a right-hand curve.
The other two procedures (CURVRIGHT
and CURVLEFT) show the turtle how to
make right- and left-hand curves and
where to make the little side trips.

The symmetry of the curve is suggested
in the palindromic nature of the two
mirror-image procedures. The swapping of
right and left turns is built in. Even to
those unfamiliar with programming. this
Logo program conveys how complex
designs (like figure 1 above) can be
generated by a few simple, understand-
able instructions.

MARK D. WIDOME
Hershey, PA

IN DEFENSE OF AMIGA
Much of the “discussion” about popular
personal computers approaches the fer-
vor usually reserved for religion {and com-
puter languages). While it is not my inten-
tion to turn BYTE readers into Amiga con-
verts, the misinformation in Ronald Miller's
comments in the June Letters column
("Putting the Amiga to Good Use,” page
14) cries out for clarification.
Specifically, Mr. Miller:
® Based his opinions on a conversation he
had with one dealer. | know a dealer who
worships the Osborne 1 and has little use
for anything else.
e Concludes that the IBM PC's 8087 chip
is faster and more precise for numerical
work than the 6888!. BYTE readers should
keep in mind that the 6888 is to the

68000 what the 8087 is to the 8088.
Would it be fair of me to say that the
68881 runs rings around the 8087 for ac-
curacy and speed? Astute readers will also
notice that the IBM PC does not come
with the 8087. In both machines the math
coprocessor is an add-on.

® Worries about RAM glitches corrupting
his data. While this is not a meritless con-
cern, it is minuscule compared to the pos-
sibility of a "bad bit" {or worse) on your
disk, where far more information is stored.
Memory errors seldom happen; disk er-
rors happen too often. it is much more
critical to have a file system that helps
you recover from disk errors. AmigaDOS
may well be the most secure file system
on any personal computer, just for this
reason.

A recent experience comes to mind: I
was compiling a program on the Amiga
while a friend sat next to me using an 1BM
XT. As | got up to stretch, | inadvertently
kicked the power strip where the two com-
puters were plugged in, flickering power
off for a split second. The XT monitor
flashed. then the machine rebooted itself.
The Amiga monitor flashed. Period. The
disk drive kept on spinning, and the com-
pile finished normally. Which machine do
| want to keep my database on?
® |s amazed at how bad the 80-column
text is and suspects that a font change
would fix that. Correct. In fact, the Amiga
fonts are not generated by a character
generator chip; all fonts are changeable.
The Sidecar (Amiga PC-compatible add-
on) font looks just like the IBM PC font,
for example.
® Rules out the machine as a word pro-
cessor because it does not have mono-
chrome video output. I don't now how this

(continued)

LETTERS POLICY: To be considered for publica-
tion, a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.
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LOOKING FOR THE BEST
VALUE IN PC/AT COMPATIBLES?

ZX
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INTRODUCING THE $1495 AxSTAR’

Looking for a lower priced, higher
quality PC/AT compatible than our new
A+ Star™is like looking for a needle in
a haystack. You're more apt to come up
with a case of hayfever.

A4 Star gives you features you
won't get from any other vendor. Not
IBM. Not Compagq. Not even those for-
eign manufacturers. Features like a 220
watt power supply, eight available ex-
pansion slots and “network ready”
multi-user operation. All for only $1495.
And that price includes a 1.2MB dis-
kette drive, 512KB memory, a fixed
disk/diskette drive controller, a tactile
feedback keyboard (you'll love it!) and a
6/8MHz switch /software selectable
80286 CPU.

Best of all, AxStar is quality built
right here in America by Wells Ameri-
can Corporation - an American Stock
Exchange manufacturer. So now you

can buy with confidence from a vendor
you can trust, just like you've trusted
IBM. And you'll get a genuine, top qual-
ity product (not a cheap imitation) for a
price even less than those “questionable”
mail order clones. And if that's not enough,
it’s all money-back guaranteed!

The $1495 Wells American A % Star.™

IBM. Personal Computer AT afid AT are lrademarks of International Business Machines Carporalion
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A PC/AT FOR ONLY $1495? !
THAT’S NOTHING TO SNEEZE AT! |

& :
¢ Wells American
803/796-7800.TWX 510-601-2645
Sunset Boulevard - West Columbia, SC 29169

[Hurry! This offer is limited.] l
O I'm tired of sneezing! Have someone call l
me immediately to take my order I

[0 Ax Star sounds terrific. Tell me more. I
Name: B . el l
Company:_ Y |
Phone: X . _
Address:. ]
Ciby: . = I
State: . - Zip |
i

.|
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Super Pow
Conr patlblllty

The POWER SYSTEM™ from PECAN has set a new standard for comprehensiveness in program
development environments that you won’t find anywhere else:

PORTABILITY: Whether you're an ardent beginner or a seasoned pro, THE POWER SYSTEM lets

you design software that can run on virtually any mini or micro without having to rewrite the program.

The program you write on one computer will operate on another— even if the two hardware systems !
are incompatible, Your software never becomes obsoiete — even if your hardware does.

INTEGRATABILITY: The versatility and flexibility of THE POWER SYSTEM enables different users to
exchange program modules freely with one another, even though the modules may be written in different
programming languages.

LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lets you customize the modules of
your application in the most appropriate of Pecan's powerful languages including UCSD PASCAL,

BASIC, FORTRAN-77, ASSEMBLER, or MODULA-2. Once you've created your multi-language program,
the modules are linked automatically. The application then runs as if you'd written it all in one language.

THE POWER SYSTEM FEATURES:

* NATIVE CODE « SEPARATE COMPILATION OF UNITS » EXTENDED PRECISION ARITHMETIC
o DYNAMIC MEMORY MANAGEMENT « EVENT-DRIVEN MULTI-TASKING  CONFORMANT ARRAYS
‘¢ PROCEDURAL PARAMETERS « 8087 AND BCD SUPPORT (PC's AND COMPATIBLES) « LARGE FILE EDITOR
* LIBRARY UTILITY o ON-LINE HELP SYSTEM e FILE MANAGER

THE POWER SYSTEM Only $99.95

For PC-DOS, MS-DOS, AMIGA, ATARI ST, MACINTOSH, RAINBOW, TANDY, STRIDE, as well as most
popular 8/16/32 bit systems. Also available in VAX, UNIX, PDP-11 0S's & others.

THE POWER SYSTEM includes the language of your choice: UCSD PASCAL, MODULA-2, BASIC,
ASSEMBLER and FORTRAN-77. Choose an additional language for only $79.95. Buy three and we will
send you a fourthone F REE !

To custom-tailor software, PECAN offers such programming tools as:

CROSS-ASSEMBLER/NCG PACKAGE. . . . .. $79.95 SOFTEACH TUTORIAL................. $49.95
KEYED SEQUENTIAL ACCESS METHOD. . . .$59.95 MENUMAKER........................ $49.95
CODEOPTIMIZER. .................... $59.95  PROGRAM ANALYSIS TOOLKIT.......... $59.95
SYMBOLIC DEBUGGER................ $59.95 SORT UTILITY.................coo.e. §59.95

Write for complete list of development aids.
ATTENTION CORPORATIONS: Call and ask about our training seminars.

SCHOOLS: Special Educational Discounts
- AR
P N SuEus ]
WRTuN

NOT COPY PROTECTED
The UCSD Pascal Company

Mail Your Check Or Money Order To:
Credit Card Orders 1 -800'63'P ECAN

Pecan Software Systems, Inc.
1410 - 39th Street
Call Toll Free
(NYS) 1-800-45-PECAN

Brooklyn, New York 11218
(718) 851-3100

ITT TELEX NUMBER: 494 8910
COMPUSERVE CODE: 76703,520
Piease add $2.50 for shipping within the US. Foreign orders add $10.00 and make payment by bank draft
payable In US doilars on US bank. New York State residents add appropriate sales tax.

UCSD Pascal Is a trademark of The Regents of University of California,
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could help. I am typing this letter on the
Amiga, which (at the moment) has a black
screen with amber letters (and a white cur-
sor so | can always find it quickly. and blue
depth-arranger icons. too. but that's
beside the point) and a custom font. | have
often sat here for hours and have never
developed a headache from the display.
A nice long-persistence monitor and my
50-line word processor work very well
together. thank you.
® Dismisses the Amiga from being a “real
graphics” machine without explanation.
If he means it's not a $30,000 dedicated
graphics processor. | see his point. Similar-
ly. Mr. Miller asserts that it cannot be used
for image processing work because it
does not have IK by 1K by 256 capability.
First, no personal computer fits these
descriptions, save those that have been
enhanced with third-party add-on boards.
Second. for those who can't afford to do
“real graphics” on a $30.000 system, a
quarter of the functionality can be had for
5 percent of the price. Third. the hardware
in the Amiga 1000 doesn't have 1K by 1K
by 256 capability (yet). but the software has
always had the capability.
® Asks the question, "What is an Amiga
good for?” My mother asks that about all
personal computers. For the amount of
time and money we shovel into these
glorified hobbies of ours, could we really
justify them? Ten years from now we might
come across an old issue of BYTE and
remember what religions (machines, lan-
guages, text editors) were then. And laugh.
BoB PAGE
Andover, MA

SMALLTALK AND SPACE
BLANKETS

As a developer of object-oriented lan-
guages and a Smalltalk fan, I read with
great interest |. Ganapathy’s letter in the
June issue (“Problems with Smalltalk
page 24). | have to agree that Small-
talk-80's windowing problems are signifi-
cant and a real drawback to anyone hop-
ing to write an application and release it
to inexperienced users.

Part of the problem is that getting Small-
talk's windows to work well on smaller ma-
chines would have required a great deal
of optimization and recoding in machine
language. This obviously makes the lan-
guage far less portable and gives pause
to any potential implementor.

Another part of the problem is the na-
ture of Smalltalk’s genesis. Smalltalk was
developed in a research branch of Xerox
and will never be a significant profit center.
Since Smalltalk is hardly relevant to
Xerox's corporate survival, there isn't the

(continued)
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The source of Wizardry...

Throughout history
people have sought the
aid of wizards to advise
and direct them through
the mysteries of the age,
These powerful beings
were believed to be the
purveyors of super-
natural substances, the
weavers of secret spells,
and keepers of a magic
lore. Today we know
what was once magic is
simply a combination of
knowledge and ability-
the ability to manipulate
an environment and
solve its most difficult
problems,

Today’s wizards seldom
make such claims to
supernatural powers, yet
they work their magic
still: in global
communications, infors
mation networking and
a range of areas that
once existed only in a
world of imagination.
No longer fantasy, this is

' the magic on which a

real world now depends.

UNIX isaregistered trademark of AT&T.

CUTS is atrademark of the Amdab] Corporation:

Ours is an age that
demands a knowledge of
systems software for
computer networks,
switching systems, expert
systems and a variety of
powerful operating
systems including the

ranging from micros
to mainframes,

At Lachman Associates,
Inc., we understand the
unique position of the
systems professional who
holds the secrets of this

UNIX® operating specialized knowledge.
system and We understand
UTS® on l = . because of who
machines ™ eare:

Lachman Associates, Inc.
Corporate Offices '
645 Blackhawk Drive ® Westmont, 1. 60559

312 986 8840

e

over 125 full-time
consultants who advise
and direct sophisticated
technical projects for
some of the largest com-
panies in the world. The
spells we weave and the
magic we summon can
create high-reliability
operating systems;
telephony products; net-
working with TCP/IP,
OS], X.25, and ISDN;
Network File Sharing
(NES); engineering and
scientific applications;
multi-processor archi-
tecture evaluations,
training, product
analysis and docu-
mentation; or still
another environment
yet to be imagined.

So be advised. Wizards
do exist. In fact you
might be one. If not, re-
member us. Someday
you will surely need one.

Equal Opportunity Employer
Resumes accepted in confidence

Chicago Columbus
Denver New Jersey
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The world’s hest
data acquisition
software
just got hetter.

LABTECH RERL TIME ACCESS
STATISTICAL
Real Time Spreadsheet
Data fAnalysis:

Control Linit Factor
Std Deviations 1.2

prooomoo®

SURY STATISTICS:

Latest Ualue 8.2563
Current Mean  8.357448
Std Deviation ©.843993
Vinmus Value  8.2881
Maximm Value  B.4712
Upper Linit  8.416268
Lover Linit  8.384675

Measured Parameter
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Real time data flowing into a Symphony spreadsheet.

with
LABTECH Real Time Access.

With LABTECH Real Time
Access you have a link between NOTE-
BOOK and any other MS/PC-DOS applica-
tion package. A real time link that serves
as a data ““pipeline” between the two.

So now you can move data
directly between NOTEBOOK and Lotus
1-2-3®, Symphony®, Ashton-Tate's
dBASE [I®, MathSoft's MathCAD™, or
other spreadsheets, data bases, statisti-
cal analysis systems, or programs that
you develop.

If you already own LABTECH
NOTEBOOK you're probably already
thinking of new ways to use it with Real
Time Access. If you don't have NOTE-
BOOK now, you have one more reason to
investin it.

Find out more about LABTECH
NOTEBOOK, the accepted standard in
Data Acquisition software, and LABTECH
Real Time Access, the ultimate option.
Call or write Laboratory Technologies
now for complete information.

LABTECH software is compatible with:
IBM PC, XT, AT, compatibles

LABTECH NOTEBOOK works with Instrumentation
Interfaces from; Acrosystems, Action Instruments,
Advanced Peripherals, Analog Devices, Anasco,
Burr-Brown, Coulbourn Instruments, Cyborg, Datag,
Datatek, Data Translation, Datel, HanZon Data, IBM,
ICS/Action, Interactive Microware, Interactive Struc-
tures, Keithley, Metrabyte, Microhybrid, Micro Star
Laboratories, National Instruments, Omega Engineering,
Scientific Solutions, Strawberry Tree and Taurus.

Laboratory Technologies Corporation
255 Ballardvale Street, Wilmington, MA 01887
(617) 657-5400.

dBASE Il is a registered trademark of Ashton-Tate. Lotqs 1-2-q
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|
same kind of motivation to support the

language with new releases. I'm sure
Smalltalk is extremely important to the
group at PARC, but their raison d'étre is
research, not technical support.

This may also explain why so little em-
phasis was placed on “cosmetic” issues
such as clean, fast windowing. It seems
that more attention has been given to the
underlying elegance of the language than
to the external features. Many of the win-
dowing problems have been addressed in
Smalltalk systems used internally at Xerox.
As of a couple years ago. however, these
fixes had not been applied even to the sys-
tem used for demonstrations.

Ironically, Smalltalk is the system that
popularized windows in the first place.
Now that windows are hot, Smalltalk has
been outclassed by hungrier. more profit-
minded competitors in the commercial
marketplace. Nevertheless, we all owe
Smalltalk and Xerox PARC a tip of the hat
for many innovations that are just now
finding their way into the mainstream of
personal computing. | suppose it's kind of
like NASA and space blankets.

CHARLES B. DUFF
Evanston, IL

LINKING DATA FLOW WITH
DEVILED HANDS

| found “Linking Data Flow and Functional
Languages” (by Chris Hankin, David Till,
and Hugh Glaser, May) enlightening. but
{ had trouble getting used to the notation
used in the data flow diagrams. To make
reading data flow diagrams easier for

novices like me, | would like to suggest re-
placing the symbols used in the article
with more informative icons.

Figure 2 below shows the symbols for
the basic operators and the apply node.
1 designed the icons to make the point that
they can make learning easier.

STEVE METSKER
Portland, ME

ITERATIVE VS. NONITERATIVE
INVERSION

Several correspondents have pointed out
something to me that should have been
made clear in my article (“Inversion of
Large Matrices,” April) and was not; name-
ly. for serial processing—meaning home
computers—any iterative method of
matrix inversion, such as Pan-Reif, is far
inferior in speed and memory economy
to established noniterative inversion-in-
place methods such as Gauss-Jordan.
Computations sent to me by Alfred Allen
of Victoria College in Victoria. Texas, for
example, show a speed advantage of the
latter methods using compiled BASIC,
over the program | gave using interpreted
BASIC, by factors of 20 to 40 or even
more,

To exploit the Pan-Reif “breakthrough,”
one has to be serious about needing
speed in the inversion of very large
matrices. This means investing sizable
sums of money in parallel processing
hardware.

On consulting the references | gave, one
finds the following: Let Mi{n) be the

(continued)

apply

Figure 2: Truth, Falsity. the basic operators, and the apply node.

and Symphony are registered trademarks of Lotus D P
Corporation. MathCAD is a trademark of MathSoft, Inc.
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STS EGA Solution:
gradeability Is
Just A Chip Away
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A lot of EGA boards bundle together IBM* EGA,
MDA, CGA and Hercules” modes, whether you
need them or not. And like it or not, you pay for
them. AST-3G offers something a little difterent—
customer’s choice.

Optional CGA, Hercules, MDA Modes. Buy
AST-3G’s super EGA graphics solution today, and if
you don’t need compatibility with Hercules, CGA
and MDA, you don't have to buy it. If you change
your mind later that's okay too. Upgradeability is
just a chip away using the AST Plus Enhancement Kit.

Easy Upgradeability. The Plus Enhancement
Kit makes the upgrade to CGA, Hercules and MDA
modes a siniple matter of just snapping a chip into
the AST-3G board. And for you corporate buyers,

E FIEB PR XM HI-”&"“.(
here’s your chance to mix and match several boards Ml | "Ih I ’1 I O l I |
according to your needs. Color/Graphics Adapter (CGA) Made | e uS S n S

AST-3G Is Feature Perfect. With or without the
Plus Option, AST-3G offers high-resolution 640 x 350
graphics, full-spectrum color capabilities, high-
quality text and across-the-board compatibility with.
all your applications, including business/presenta-
tion graphics, CAD/CAM, graphic arts and desktop
publishing. AST-3G virtually transforms your PC
into a presentation medium to create, preview and
present clear, clean, crisp text and sizzling graphics.

Give Yourself An Option With AST-3G. For
more information contact your local AST authorized
dealer, or call our Product Information Center
(714) 863-1480. AST Research, 2121 Alton Ave., Irvine,
Ca. 92714. TWX: 753699 ASTR UR.

RESEARCH INC.

AST-3G trademark of AST Research, Inc.
1BM registered trademark of International
Business Machines. Hercules trademark
of Hercules Graphic Products, Inc. Graph-
n-The-Box trademark of New England
Soltware. Copyright © 1986 AST Research,
fue. All rights reserved.
e —— s o

I“Illnmi

Mail in this coupon to AST today, and you will receive

an AST-3G Plus Enhancement Kit absolutely free

(a $75 value). The kit provides CGA, Hercules and

MDA compatibility on your AST-3G.

0 Please send me a free AST-3G Plus. l
Enhancement Kit. ‘

O Please send nie more information on the AST-3G

Hercules Graphics Mode Name._

Graph-In-The-Box™ Software Tite y |
Included. You can produce a variety of = [
sharp, colorful charts from spread- Company—. - -~ — — - — . .- |
sheets, word processing, database

programs and more using this revo-

@1y S 1 [e S a7 )

lutionary RAM-resident software
we've included. Graph-In-The-Box
captures data from whatever program
you are running and generates a chart on the spot,

Phone

AST Research, Inc. 2121 Alion Avenue, Irvine, CA
92714-4992 B3G+ — A1 Offer Expires 9/30/86 3

Address = I
|
|

Monochrome Display
without ever leaving your applications program. And Printer Adapter (WDA) Mode

Fr———————————— —
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number of parallel processors required to
multiply two n x nr rational-number
matrices in total time of the order of the
logarithm of n, written O(log n). Prior to
Pan-Reif, the most efficient known
algorithms for inverting a nonsingular n x
n matrix required O(log2n) time and M(n)
x n'’? processors. Moreover, all known al-
gorithms of this "polylog-time” type were
unstable—that is, they required calcula-
tions of perfect precision to yield any
results at all.

The Pan-Reif algorithms, of which [ gave
a sample, are stable and forgiving of low-
precision arithmetic and run in O(log?n)
time with M(n) processors, provided the
matrix is not too poorly conditioned. The
requirement is that the number denoting
the “condition” of the matrix be less than
n* for some constant k. The elements of
the inverse matrix are obtained with
relative precision 2, where t = n* for
some constant k. It should be added that
fast multiplication methods are involved—I

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 11l 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,
% XENIX, UNIX, many net-
works, and other envi-
ronments.

dBASE iif PLUS

trademark of WordTecn

Sysiems Inc. ~ JOMAN b

Best of all, FoxBASE is economical. Single-user FoxBASE
costs just $395, multi-user FoxBASE $995**—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 NI PLUS, _=

on average. ”

e L
13 trademaik of Versa e iup U.L\i,//,;,»

Mictosoit Carpatation.
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presume in hardware.

Needless to say, any polylog-time algo-
rithm is much faster than any power-of-n-
time algorithm for large enough n. So, we
are speaking of exciting progress from the
standpoint of, say. the Department of
Defense, which may not care what it costs
to invert large matrices of data on incom-
ing enemy missiles. BYTE readers are not
in this category. Still, for anyone interested
in iterations, it is intriguing to watch the
algorithm at work—struggling away,
gradually overcoming its difficulties . . .
so much like the human mind at work on
a problem that one is tempted to view the
“thinking” process as some sort of
iterative algorithm.

My intent in assigning both plus and
minus entries to the random-entry A-
matrix to be inverted was to show that the
Pan-Reif method works for any real-
number entries and is not limited to those
of one sign. Incidentally, the REM at line
130 of my listing 1 is misleading in its ref-
erence to an alleged need to “input nor-
malized data” in case a user-supplied
matrix is to be inverted. Any real numbers
can be input—they need not be normal-
ized. In reference to numerical checks on
the inversion, line 250 of the listing assures
that no entry of the difference between
the identity matrix and the matrix prod-
uct Bx A for B~ A" exceeds in magnitude
some chosen small number—be it called
a criterion or a tolerance. The routine at
lines 500 to 610 makes a similar check for
the reversed-order product A xB. 1 am in-
debted to a former BYTE technical editor,
Tom Clune, for the latter refinement.

THOMAS E. PHIPPS |R.
Urbana, IL

CRT RADIATION
| am writing in response to the letter from
William G. Nabor ("CRTs Are Safe.” May,
page 24). As Mr. Nabor correctly asserts,
CRTs do not emit significant amounts of
jonizing radiation. They do, however, af-
fect the concentration and trajectory of
ions (charged particles) in the vicinity of
the screen. The relative concentration of
positive and negative air ions is known to
have physiological effects on humans and
animals. High concentrations of positive
ions can cause irritability, increased sus-
ceptibility to respiratory infections, and
fatigue. These effects are seen on a large
scale during certain weather phenomena
that increase the concentration of positive
jons in the air. such as the Santa Ana wind
in California or the Witch Wind in Israel,
for example.
The positively charged screen of the
CRT creates a region of high positive ion
(continued)



D iscover new dimensions

in PC graphics with Houston
Instrument’s *“PC Pens”—a family
of desktop plotters that allow you
to add brilliant color and clarity

to your presentations.

Starting at $699,* these compact
plotters produce professional graphics
that dot-matrix printers simply can’t
match. With sharp resolution, HI’s
PC Pens give you countless graphic
choices—a variety of pen types
(felt tip, hard nib, and drafting),
plotting media (paper, vellum, and
transparencies), and special firmware.

Whether you’re producing sales
graphs, creating CAD drawings,

or charting household finances,

these plotters complete the picture

on 82X 11 or 11 X 17 inch formats.
Choose from Houston Instrument’s

single-pen DMP-40, the four-pen

PC Plotter series, or the impressive

eight-pen DMP-29. Each features

a standard RS-232-C compatible

interface and Houston Instrument’s

built-in DM/PL™ language, making

each one immediately compatible with

most microcomputers and hundreds

of software packages. And each is

remarkably reliable and simple to use.
For more information and the name

of the distributor nearest you, call

Houston Instrument at 1-800-531-5205

Gy, =8

. Rt by

(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.: 846-81339.

*U.S. suggested retail price for PC595 model plotter.
Pricing subject to change. DM/PL is a trademark of
Houston Instrument.
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flux, in which the user’s face is generally
immersed. This could affect the health of
users who are sensitive to ion concentra-
tions. A grounded screen positioned in
front of the surface of the CRT will reduce
the flux of ions in the vicinity of the user.
I have not seen the advertisement to
which Mr. Nabor refers, but [ suspect that
the advertisers have confused the terms
“ionizing radiation” and “ions.”
WiLLIAM L. CoBB
Melrose, MA

EASY C: Is THE EASY WAY
THE BEST WAY?
I much appreciate your continuing interest
in the C language and the high caliber of
BYTE's articles on C.

In "Easy C" {which appeared in the May
BYTE). Pete Orlin and John Heath describe
a set of mnemonic replacements for cer-

tain C operators, keywords, and syntactical -

elements. The intent was "to produce a
version of C that is quicker to learn and

apply.”

“When Teradyne’s
Financial Systems

| Group needed DEC™
terminal emulation
software we

\,| chose VTERM."”

g
K’T’,

Gregg Prescott, Teradyne, Inc.

VTERM/220
Quality makes
all other DEC
terminal
emulators
obsolete

Over 35,000 demanding profes-
sionals, like Teradyne’s Gregg
Prescott, have recognized VTERM's
superior quality.

Now this same VTERM quality is
available in Coefficient’s powerful
new emulator, VTERM/220.
Features include:

¢ Plug compatible VT'220 emulation
with 132-column support and
optional Tektronix™ 4010/4014
graphics.

¢ Extensive file transfer system offering KERMIT, XMODEM
and our VTRANS protocol with VMS™ RSX 11 M/M+* RSTS/E™

and UNIX™ software.

¢ Host data capture on PC with conversion to Lotus® 1-2-3%

Symphony® and dBase®

e “Hot Key” toggle between host session and PC DOS.

Call us today at 212-777-6707 ext. 190. @

Trademarks: DEC, VMS. RSTSIE, ASX 11 M/M + , Digital
Equipment Corp.; Tektranix, Tektronix, Inc.; Lotus, 1-2-3,

Symphony, Lotus Development Corp.; dBase, Ashton-Tate,,

UNIX, AT&T, Bell Laboratories.
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Coefficient

Coefficient Systems Corporation
611 Broadway, New York, N.Y, 10012

Inquiry 68

This approach is undesirable for several
reasons:

A programmer who learns Easy C will
not be literate in standard C and will not
be able to read fluently in the C literature.
Does not communication require adher-
ence to accepted rules of style (in this case
the rules of standard C)? is it not wrong
to teach, "As with any question of style,
subjectivity is the rule”™? Should not
changes in an established language be
made cautiously, as the ANSI group is
doing?

A program written in Easy C is difficult
to read PERIOD Uppercase characters
draw the eye to keywords COMMA oper-
ators COMMA and delimiters COMMA so
moving the focus of attention away from
the principal content of statements
PARENTHESIS variables COMMA func-

tions COMMA values COMMA etc

PERIOD PARENTHESIS PERIOD In the ex-
amples given in figures 5 and 6 PAREN-
THESIS pages 146 and 148 PARENTHESIS
COMMA it may be easier to follow the
flow of the program in Easy C COLON but
does not the eye of the reader more readi-
ly find the variables and see the opera-
tions upon them in something written in
standard C QUESTION MARK If you
doubt this COMMA try to scan for infor-
mation a paragraph such as this COMMA
in which punctuation EM DASH period
COMMA comma COMMA etc PERIOD
EM DASH is replaced by uppercase
words.

A major attraction of the C language is
its clarity. One can generally understand
at first reading uncommented C code writ-
ten by another programmer. Heavily com-
mented FORTRAN and BASIC can be un-
readable, even for the coder after a bit of
time has gone by As illustrated in the
preceding paragraph. the introduction of
uppercase mnemonics reduces the clari-
ty of the C language. | am sensitive to this,
perhaps because of having been com-
pelled awhile ago to write a filter that
helped maintain sanity by converting.
back to standard C. code written in a ver-
sion of C like Easy C.

An aesthetic point: | believe that much
of the visual beauty of C code is lost
when uppercase words replace sparse C
tokens.

The use of #define statements to allow
mnemonic replacements of standard C

" operators is found occasionally in the C
- literature, and the excellent Van Nuys

Toolkit, placed in the public domain in
1983, was written in an Easy C-like dialect.
Such attempts to change the form of C
have not met with general acceptance,

(continued)
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JC LIPS provides a new experience in
personal computing. Our third generation
personal computer brings you technological
advancement and features which have not
been possible in the past. It runs all

popular IBM PC software 2 to 4 times

faster than other compatibles. It will =
impress you with unsurpassed 7
performance and cool reliability.
Best of all, it is available to you at
an affordable price.

JC LIPS features the
advanced-technology CMOS
NEC V40 processor running at 8
MHz with an equivalent
throughput of at least 9.5 MHz.
The systemboard has 256K of
RAM, expandable to 640K, a
built-in floppy disk controller, *
a socket for a high speed floating
point processor, and 8 /O expansion slots. Also
included as standard on systems are 360K floppy
disk(s), a serial interface, a parallel printer interface, a
battery backed-up clock, a keyboard, and a 135 Watt
power supply, capable of handling all of this plus any
accessories you may add later.

JC LIPS’ display system includes a quality 14" high
resolution monochrome monitor, with a dark

It’s going to break your
heart if you already
own a PC.

background non-glare screen and a tilt
and swivel base for easy viewing. The
multi-function display card provides
an IBM P’C compatible interface for
a monochrome display with
Hercules compatible graphics or

a RGB color graphics display.

JC LIPS is also available with
high speed 20 MB hard disk
with 2K cache buffer memory
controller, Enhanced Color
Graphics display adapter, high
resolution RGB color monitor,
local area networking controller,
and more. These options can be
added at any time, and with the
features we supply as standard, it
will be a difficult system to
outgrow,

NOW the word is out. Another superb product is
available from the high-performance, multi-user systems
company, JC Information Systems.

4 JC INFORMATION SYSTEMS

= 161 Whitney Place
== = Fremont, CA 94539
— T—— (415)0659-8440 TWX910-381-7041

1BM, PC, and AT are trademarks of International Business-Machines Corporation. NEC and V40 are trademarks of NEC Flectronies Tpe:
Herculesis a trademark of Hereules Computer Technology. JC LIPS is atrademark of |C Information Systems Corporation.
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perhaps because one has t& pay too much
in clarity to obtain a modest decrease in
frequency of coding error. If one believes
this judgment is wrong, then should not
the ANSI Standardization Committee,
rather than individual dissenters, be en-
joined to wrestle with the problem?

The moral? If you generate a mutated
C. keep the new species to yourself and
please let no others learn of your for-
bidden engineering, unless you are sure

the mutant is so well conceived that it will
take over the world.

JOHN A. RUPLEY

Tucson, AZ

MODIFICATIONS TO CP/M

I have some unofficial modifications to
CP/M v. 2.2 that might benefit BYTE
readers.

® The DDT D command displays nonprint-
able characters with a period. This ar-

Sidelalk

It minds the phone while you do your work

No more interruptions! Because now SideTalk can trans-
fer your files or receive your mail while you're using youg
computer for other important matters. And SideTalk is
programmable with its own BASIC-like language. What'’s
more, you're never more than a keystroke away from all

of the power of SideTalk.

When we say SideTalk is the best telecommunications
program on the market, we’re not just talking out of the

side of our mouth.

N
<S¢

<>

To place your order:
Lattice, Incorporated
Post Office Box 3072
Glen Ellyn, Illinois 60138
312-858-7950

TWX 910-291-2190
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Inquiry |96

rangement causes some confusion,
because a period is not an infrequently
used character. A better choice, | believe,
would be the ASCII tilde (™) character.

Method: Change memory address OE41
from 2E to 7E.

A>DODT DDT.COM press return

-SE41 press return
OE41 2E enter 7E and press
return
OE42 C3 enter a period and

press return
= press control key
and C key
A>SAVE 19 DDTCOM

The following modifications assume the
reader is proficient in the use of DDTCOM
and can write assembly language utility
routines to find the starting address of a
byte sequence. A more intimate knowl-
edge of CP/M is also necessary.
® When using Control-S to stop/start con-
sole output, pressing any other key, after
initially issuing a Control-S, causes subse-
quent Control-S commands to be ignored.

Method: In the COM file that is used for
system generation, find the starting ad-
dress of the byte sequence (in hex) B7 C2
G2. Change the next call instruction from
call ??23H to call ??2AH; the ?? hex
numbers are unchanged. Save the mem-
ory image and sysgen it. |Editor's note: Be
sure to keep a backup copy of your original system
disk.|
® Change the Control-S for stopping/start-
ing console output to the space bar, which
is more convenient.

Method: In a manner similar to that used
in the second method above, find the
starting address of the byte sequence {in
hex} FE 13 C2 42. Change the 13H to
20H, save the memory image and sysgen
it.

DAviD A. DANELLO
Blacksburg. VA

A BUG IN PRODOS DIRECTORIES
| enjoyed the article "Sorting ProDOS
Directories” {June) by Antonio Silvestri. Un-
fortunately, the sample program has a bug
that Mr. Silvestri's test program will not
detect.

The bug (pointed out by Glen Bredon,
who noticed this same type of problem
in early versions of several commercial
ProDOS utilities) can be evidenced by ex-
panding the size of a subdirectory file that
has had its order in the parent directory
altered by the sort. An easy way is to add
more than 13 new files to the "relocated”
subdirectory (which adds at least one
block to the directory file's size): try the
following steps:

(continued)



12MHz SPEED. . .

... plus A MEGABYTE FOR DOS!

THEY ALL NEED NUMBER SMASHER/EC s

Turn your PC or XT into the machine it should have
been! The 12 MHz Number Smasher/ECM is the fastest
acceleratoron the market Itis also the most powerful, provid-
ing a true megabyte for DOS!

To break the 640K DOS barrier MicroWay designed a
Memory Management Unit (MMU) that is tailored to DOS
plus a 2000 byte resident driver—- MegaDOS™. MicroWay
calls this breakthrough Extended Conventional Memory.
When you type CHKDSK with the board installed, your sys-
tem will report 1,036,288 bytes total memory and 1,010,016
bytes free! Any conventional DOS program can utilize a full
megabyte for data or code without changing a byte.

Downloading a mainframe application? ECM memory
runs with any program that uses DOS for screen services
including RM and MS FORTRAN and MS and LATTICE C!
This means you have an additional 384K available for over-
sized applications. Programs which write directly to the
screen require a simple patch to adhere to the new standard.
MicroWay has already developed patches for the Lotus,
WORDSTAR and AUTOCAD screen drivers. Release 1A of
1-2-3 jumps from 535516 to 916,444 bytes available and
runs faster than Release 2 for most worksheets.

Micro

Number Smasher/ECM is 100% compatible with all
hardware and software including EMS and EGA boards. The
compatibility is a result of control: its speed is switch, key-
board or software selectable from 4.77 MHz to 12.0 MHz,
Applications which have not been upgraded to ECM can stili
be run by setting DOS to 640K or 704K and using the
memory above DOS for I/0 enhancers.

Number Smasher/ECM runs floating point bound pro-
grams fasterthan an AT or any other80286 based machine,
In fact, Number Smasher's 12 MHz 8087 runs a factor of
three faster than the standard 80287 on the AT, delivering up
to 125 kflops. Software is included for RAM Disk, print
spooler, and disk caching, which speeds up floppy and hard
disks by a factor of 2 to 10!

Number Smasher/ECM is the most cost effective pro-
ductivity tool you can buy. The base board which runs at
9.54 MHz comes with 512K and costs only $599! The com-
plete system which includes a motherboard accelerator, one
megabyte of memory and a 12 MHz 8087 is just $1199. Call
today to discuss your particular configuration. Remember:
“The advantage of buying from MicroWay is outstanding per-
sonal service." (PC Magazine, 6/10/86 - p. 162)

The World Leader in 8087 Support

Way
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P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
Tempo House, London, U.K. call 01-223-7662

Number Smasher, ECM and MegaDOS are trademarks of Microway, Inc. Microway is a registered trademark of Microway, Inc.
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1. Make (format) a ProDOS data disk (call
it /TEST, for the sake of argument).
2. Create two files (in this order):

CREATE /TEST/SUB.B
CREATE /TEST/SUBA

3. Alphabetize the test disk.

4. Create 13 or more files within one of
the subdirectories. A simple BASIC pro-
gram to do this is

10 FOR = 1 TO 15
20 PRINT CHR$(4); "SAVE /TEST/SUB.A/

FILE."I
30 NEXT |

5. Try to read the contents of the subdirec-
tory. as per the command

CAT /TEST/SUB.A

You should get a "beep” and a RANGE
ERROR message after the 13th filename.
The creation of 15 files in SUB.A expanded
the size of the subdirectory. but this was
not reflected in its entry within the parent
directory. Incidentally, you can LOAD any

WHAT’S THE SECRET DEBUGGING WEAPON

USED BY EVERYBODY FROM BORLAND TO ORACLE?
ANSWER FROM ATRON.

FREE 44-PAGE

"WE COULDN'T RAVE DONE IT WITROUT L p g

ATRON'S HAHIJWAI\E-ASSISTED
SOFTWARE BUGBUSTERS.”

Phillppe Kahn Larry Ellison
Borland Prea. Oracle Pros.

Necenr Software r\uar
Te
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Amber Systems Amerdcen Mrlhm Amerknn

This is the city saved by the ’d""'

Atron bugbusters. Your city.
Full of wizards, with hundreds ey 1
of millions of dollars invested g e

PROBE displays the program execution 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
debugping symbol table to be co-resident in
memory with a large program, was cured with
t-megabyte ol on-board, hidden, write-pro-
tected memory. System memory was then free
for the program, keeping the symbol table and
debugger safe from destruction.

in wringing every ounce of
intelligence and performance
out of your PC. [t used 1o be
plagued with the toughest
software bugs known to man-
kind.

PLAGUES OF
BIBLICAL PROPORTIONS
The first and most difficult
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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
deld.

IF YOU AREN'T AN ATRON

plague was impossible to trap
with software debuggers.
These were carnivorous bugs
which randomly overwrote
programs, data, even the
debugger. Nastiest were the
ones that slipped in once every
few houis, or changed their
behavior after each new com- R
pile. Forty days and forty "Zm?‘:m‘; Spoeans Malcmare Mulorech N
nights of recompiling, wrying ¥

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
recently been. This com-
pounded the first plague: How
could anyone know what
caused the random memory
overwrites? Add 1o 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 10
their knees before they cven
started debugging. Their tow-
ering programs consumed so
much memory, there wasn't enough room for their symbol table, let alone
debugging software. Even if they could get past the first iwo plagues, this
one killed their firstbom 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 1o 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, exccuting, input-
ting and outputting. These could be done on single or ranges of addresses,
and could include particular data valucs. All'in real time. For a mere
software debugger to attempt this, a |-minute program would take 5 hours
to exccute.

The second plague, not knowing from whence you came, was curcd
with PROBE S real-time trace memory. The history of program exccution
is saved on-board, in real time. Once a hardware trap has occurred,
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Atron. “The other fine companics mentioned thimughout this adventisement own murmetins leadeniacks,

aUSTUMER, 0DDS ARE YOU
ON'T BE MAKING
NI T SRR MER  THE TOP.TEN LIST.

On any given week, at least
nine of the top ten best-selling
software packages on the Soft-
Sel Haolist 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-ycars away, and
Turby Prolog™ wouldn't be
shipping today.™

Ever use a spreadshect?
From Enable™ to Paradox™,
their bugs were busted by
Atron products.

Into DBMSs? Everyonc
from Ashton-Tate to Oracle
owns at least one 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 one product
debugged with Atron bug-
busiers.

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 ithustra-
tions, it will show you how the wizards work their magic.

If you're tired of suffering the wrath of program bugs, call Awon
1oday. You could be busting bugs, and sales records, tomorrow.
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THE BUGBUSTERS

20665 Founh Streel ® Saratoga, CA 95070 @ 408/741-5900
Adv. by TREA.

Inquiry 30

file within the subdirectory, even though
you can't get CAT or CATALOG to display
it.

The problem has to do with the rear-
rangement of subordinate directory en-
tries while sorting a directory file. Each
subdirectory file contains a link to its loca-
tion within its parent directory. The link
consists of a pointer to the block (of the
parent directory) where the subdirectory’s
filename entry is located, and its numeri-
cal position among the 13 (possible) file-
name positions within the block. Mr.
Silvestri's routine will usually move the
filenames' positions within the parent
directory (unless they happen to wind up
in exactly the same positions after the
sort) but does not correct the link in the
subdirectory file itself,

In the example, we start with a newly for-
matted ProDOS volume named ?TEST (the
volume directory will start block $2).
?TEST will occupy the position of the first
filename. We then CREATE the directory
file SUB.B as its second entry and the
directory file SUB.A as its third entry, Each
of these entries will point to the actual file
assigned to each of these names. Informa-
tion within the file SUB.B itself will point
to its filename's location within /TEST's
directory as the third file in block $2.
SUB.A will similarly point to itself as be-
ing the second file.

Now we alphabetize the /TEST directory.
SUB.A, SUB.B, and their associated data
exchange places, so now SUBA is the sec-
ond entry and SUB.B is the third entry. But
neither subdirectory file's links (pointing
back to its original position in the parent
directory) has been updated to reflect this!
So now the link within the file SUBA
points to the entry (and data) associated
with SUB.B.

The problem does not evidence itself
immediately. What occurs is that any al-
teration in the status of one of the sub-
directories that requires altering its entry
within the volume directory will result in
the improper entry being “"updated.” If
SUB.A expands to eight blocks. the entry
SUB.B will be assigned the new data in-
stead, while the entry SUB.A is unchanged.

The way around this is to have the sort
program correct the link to the parent
within the subdirectory file. I don't have
a quick and easy fix (I'm too lazy). but
Glen Bredon has developed a set of Pro-
DOS utilities that includes a program that
may fix any directories after the fact. I
hope Mr. Silvestri doesn't find this too dis-
couraging, as a lot of programmers (and
commercial programs) seemed to initially
run into this bug. Volumes that do not use
subdirectories (or in which the subdirec-

(continued on page 370)



LANGUAGES THAT ARE USIHG THE BIGGEST
PROG NG BACKLOG IN HISTORY ARE ALSO
EATING NICE BIG HOLES IN OUR POCKETS.

Whether it’s BASIC, COBOL, Programs that are easy to use. Imagine maki source
Pascal, “C”, or a data base manager, Programs that are a pleasure to  changes with the
you're being held back. write. TOR. A single ke stroke term1
Held back because the langu e And to you that means true nates the EDITOR, loads the COM-
has frustrating limitations, and t satisfaction. PILER, compiles the rogram, loads
programming environment isn't You've coveted those nifty pop up the PROCESSOR and executes the
mtuitive enough to keep track of help windows some major ap ail')f ica- program It’s that easy!
what you're working on. tions feature. But you can’t afford r data management capabili-
In the real world, there’s pres- the time and energy it takes to ties are phenomenal. CLARION
sure to do more impressive work, in  write them into your programs. files permit any number of COmpos-
less time, and for more clients. That’s the way it used to be. ite keys which are updated dynami-
We've been given some incredibly So we fixed that, too. calK
Eowerful hardware in recent times, CLARION’s HELPER is an file may have as many keys as
t the languages aren't a whole lot  interactive utility that let’s you it needs. Each key may be co
better than they were 20 years ago.  design the most effective pop-up posed of any fields in any order
So, whatever language you have help screens that you can imagine. And key files are updated when-
chosen by now you feel it's out to And they're ‘“context sensitive, ever the value of the ke X changes
get you — because it is. meaning you can have help for ~ Like SCREENER an
Sure, no language is perfect, but eve{Jy field in your application. PORTER, CLARION’s FILER utlhty
you have to wonder, “Am I getting nlike the other micro also has a piece of the CLARION
all I deserve?”’ ages, CLARION provides COMPILER. To create a new file, you
And, like money, you'll never d arations, procedures, and name the Source Module. Then ou
have enough. unctions to process name the Statement Label of a
Pretty dismal, huh? dates, strings, structure within it,
We thought so, too. g screens, reports, FILER will also automatically
So we did somethllr\LIgMabout it. y i indexed files, rebuild existing files to match a
We call it CLARIO DOS files and  changed file structure. It creates a

You'll call it “ncredible.” memory tables. new record for every existing rec-
Distributed on 7 diskettes, Lt o o ord, coi)ymg the existing fields and
CLARION consists of over 200,000 [N : : initializing new ones.
lines of code, taking 3+ years to = | B Sounds pretty complicated, huh?
hone to “world-class” performance. Not with CLARION’s docu-
With CLARION you can mentation and online help
write, compile, run and debug & screens. If you are currently
complex applications in a ' com etent 1n BASIC, Pascal
New York afternoon. ou can be wntlng
Even if you're in Savannah. CLARI N applications in a
It gives you the power and day. In two days you won't
to create screens, windows believe the eloquence of your
and reports of such richness and CLARION programs.
clarity you would never attempt Okay, now for the best part of
them with any other language. all. You can say it in CLARION
Because yox would have to for $295. OO—plus shipping and
write the code. handling. All you need is an IBM® PC, XT,

Wlth CLARION you simply AT or true compatible, with 320 KB of
R% the screens using our memory, a hard disk drive, and a parallel port.
ENER utility and then And we'll allow a full 30 day evaluation

CLARION writes the source code . period. If you're not satisfied with
AND compiles it for you in seconds. SAYITIN ARfé)N simply return it in its

Likewise, you can use = af orllgf'mal condltlon for a full refund,

REPORTER to create reports. L ARlON you're not quite ready to take
Remember, only CLARION can c: advantage of this norisk

recompile and display a screen or . 2 opportunity, ask for our detailed 16

report layout for modification. DEPT. A2BY/4 page color rochure. It vividly

And with no time wasted. illustrates the elegance of
All the power and facilities you I-8oo-3 54- sm CLARION. Con51 er it a preview of
need to write great programs, faster f2xl programming in the fast lane.

than you ever dreamed of. ither way, the 800 call’s a freebie.
BARRINGTON SYSTEMS,INC. 150 EAST SAMPLE ROAD POMPANO BEACH, FLORIDA 33064 305/785-4555

IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Systems
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OFFICE AUTOMATION

Tech PC,we're out to capture your micro-
computer business. No one matches our
diverse line of high performance products, or
our comprehensive system of support, warran-
ty, and third party maintenance service op-
tions. Tech PC is a large Southern California
computer design and manufacturing firm with
computer research and design specialists, pro-
duction engineers, technical assistance staff,
qualified sales personnel, and a strong
management and investment team to provide
you with state of the art products, state of the
art reliability, and state of the art economy.

PORTABLES

Tech PC Portable Computers come in four
different base models to match your com-
puting needs. Our entry level Tech PC/XT por-
table computer is designed to provide a non-
obstructive profile, and has a capacity to hold
two thirty megabyte hard disks, a high resolu-
tion monochrome monitor with a Hercules
compatible graphics card to drive it with 800
by 400 lines resolution, and never before heard
of 6 expansion slots in a portable computer. If
477 MHz of Intel 8088 power isn’t fast enough,
try our Turbo 4.77 to 8 MHz 8088-2 or optional
NEC V-2 microprocessor based portable
machine. Designed to increase speed up to 170
percent of a standard PC/XT, the Tech PC/AT
and Tech Turbo PC/AT portable units are state
of the art in portable performance. The 80286
microprocessor based units can be fitted with
up to 240 megabytes of high speed voice coil
hard disk technology, and with the Turbo AT’s
10 MHz math co-processor socket and 10 MHz
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80286 microprocessor the unit can
manipulate large spreadsheets with
unparalleled performance.

DESKTOPS

Tech PC Desktop Computers are de-
signed for survival. The XT’s leave your
desktop looking comfortably empty with
their slim non-obtrusive profile; The AT’s
give you a powerful presence with a clean
lined sturdy chassis. Combined with a 14
inch, 800 by 400 line amber monochrome
monitor or a 14 inch, 1280 by 800 black
and white monochrome monitor you've
got State of the Art staring straight back
at you. If 8 MHz 80286 power isn't fast
enough for you... try the Tech Turbo
PC/AT with its 10MHz 80286 and 10 MHz
80287 math co-processor socket. The Tech
Turbo PC/AT gives you the strongest,
most powerful 80286 performance avail-
able from anyone, anywhere. . . available
with up to 16 megabytes of memory and
hard disks up to 1 gigabyte with our new
optical storage disk, the Tech Personal




Computer Desktops represent the cutting
edge of desktop microcomputer technology.

Tech Personal Computers, Inc. is a full
service manufacturer of Micro Computer
Products and offers a complete line of
Desktop, Portables and Multi-User Com-
puter Systems as well as an accessory line
of over one hundred enhancement prod-
ucts. Tech Personal Computers, Inc. are
all backed by a full one year warranty with
additional maintenance coverage and ex-
tended maintenance con-
tracts available through
Momentum Service Corp.
For more information

concerning hundreds of

MSC Service Centers
throughout the United
States, contact Tech
Personal Com-
puters, Inc. at
(714) 754-1170.

OFFICE ON LOCATIOI

DESKTOPS
TEGHERG/XTRD ESKTO R S i e e $ 529
Options:
Tech PC/XT with 20MB Hard Disk . .................. $ 979
Tech PC/XT with 20MB Hard Disk, Monochrome Monitor,
Hercules® Compatible Mono/Graphics Card .......... $1179
TECH TURBO PC/XT DESKTOP... . .vc.vienincan.. $ 629
Options:
Tech Turbo PC/XT Desktop with 20MB Hard Disk . . .. .. $1079
Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor,
Hercules® Compatible Mono/Graphics Card ............ $1279
TECH PC/AT DESKTOP . ............... L R B 1399
Options:
Tech PC/AT with 20MB Hard Disk ................... $1799

Tech PC/AT with 20MB Hard Disk, Monochrome Monitor,
Hercules® Compatible Mono/Graphics Card ..........$1999

TECH TURBO PC/AT DESKTOP ....nc ... R | $1599
Options:

Tech Turbo PC/AT Desktop with 20MB Hard Disk . .. .. $1999

Tech Turbo PC/AT with 20MB Hard Disk, Monochrome

Monitor, Hercules® Compatible Mono/Graphics Card . .$2199

PORTABLES

TECH PC/XT PORTABLE ... o ioovvvvnenn . 335906 0 $ 899
Options:

Tech Turbo PC/XT Portable with 20 MB Hard Disk ... .$1349

Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes

Compatible Modem and 20 MB Hard Disk ........... $1549

Inquiry 341 for End-Users Desktop. Inquiry 342 for End-Users Portable. Inquiry 343 for DEALERS ONLY,

TECH TURBO PC/XT PORTABLE ............
Options:

Tech Turbo PC/XT Portable with 20 MB Hard Disk ...$1449

Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes

B L

Compatible Modem and 20 MB Hard Disk ...........$1649

TECH PC/AT PORTABLE ... .....coumepinesoeenn...$1799
Options:

Tech PC/XT Portable with 20 MB Hard Disk .......... $2199

Tech PC/XT Portable with 1200 Baud Internal Hayes

Compatible Modem and 20 MB Hard Disk ........... $2399

TECH TURBO PC/AT PORTABLE ..... ........ .....$1999
Options:

Tech PC/XT Portable with 20 MB Hard Disk .......... $2399

Tech PC/XT Portable with 1200 Baud Internal Hayes

Compatible Modem and 20 MB Hard Disk ........... $2599

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

WA Ria e
= o g

714/754-1170

2131 South Hathaway, Santa Ana, California 92705
Telex 272006 Answer Back - TECH FAX: 71415568325
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Advanced Digital’s PC-Slave is the solifion to your
multi-user or local area network problems.:

L ]

(A

G §

 d
Just plug Advanced
Digital’s PC:Slave board.
into your PC expansion
slot, a connecting cable, a
fow-cost dumb terminal or a
PC look-alike| terminal and
you’'re in business. As many as 31
low-cost workstations may be added
to your IBM-PC, AT, XT, and the com-
patibles. Share a common data base , T
without loss of speed or efficiency since TR
+ each PC-Slave has its own O§8 SIPU, 256-
768K RAM dedicated to each user. Advanced
Digital provides additional software which sup- T e S
ports File & Record lecking and *print spooling.
Advanced Digital's slave concept provides the best

L
multi-user PC system availabletoday! For the focation " .
of the dealer nearest you contact:
-

: L

Advanced Digital Corporation g L J Advanced Digital U.K.“Ltd.

5432 Production Drive 27 Princes Street, Hanover Square

Huntington Beach, CA 92649 London WIR8NQ-United Kingdom
(714) 891-4002 (800) 251-1801 (01) 409-0077 (01) 409-3351 @&

Telex 183210 AD

VANCED HTBH TLX 265840 FINEST

Regional Distributors: In Callfornla, Thomas Data Systems, Inc. (213) 214-4661, MP Systems (714) 770-6411; In Texas, MP Systems (214) 385-8885 or (800) 854-8885;

in Ontario, Canada, Computer Lab (416) 299-7660; in Australia, Archives Computers (03) 699-8377; In Florida, international Micro Systems (305) 665-1515

Inquiry 5 for End-Users. Inquiry 6 for DEALERS ONLY. @ L



Turbo Chassis
for Amiga

C omputer Systems As-
sociates has released
the Turbo Chassis, an expan-
sion unit that adds a 32-bit
68020 microprocessor and
68881 floating-point co-
processor to the Com-
modore Amiga. Installed
with the 68881 on a co-
processor board in the
chassis, the 68020 runs at
14.28 MHz. twice the fre-
quency of the Amiga's stan-
dard 68000 processor. The
coprocessor board also pro-
vides 32-bit data and ad-
dress buses, as well as
32-bit DMA operation. Ac-
cording to the company. the
68020 and 68881 are fully
supported by AmigaDOS.

The Turbo Chassis attaches
to the Amiga via a 100-pin
expansion bus. In addition
to the coprocessor board,
the unit is equipped with a
512K-byte, 32-bit static RAM
board, a 20-megabyte hard
disk drive with an SCSI con-
troller. and a power supply;
a 40-megabyte hard disk is
optional. The unit's two re-
maining expansion slots can
accommodate additional
boards from CSA or from
other manufacturers.

With the coprocessor
board, memory board, and
20-megabyte hard disk drive,
the Turbo Chassis sells for
$5475. You can also pur-
chase the components
separately or with an Amiga
and color monitor. For more
information, contact Com-
puter System Associates,
7564 Trade St., San Diego,
CA 92121, (619) 566-3911.
Inquiry 550.

WHATS NEW

The Amiga Turbo Chassis, with 68020 and 68881 processors.

Smalltalk-based
Expert System Shell

umble, a set of tools

from Xerox for building
expert systems, functions in
the Smalltalk-80 environ-
ment. It's primarily a goal-
directed expert system shell
to which you can add rules
and data definitions, from a
browser window, to create
systems for specific prob-
lems. You can also alter the
certainty model. The rule
language contains an
“escape” to standard Small-
talk-80 code.

The program, which can
deal with several hypotheses
simultaneously, is capable of
both backward and forward
chaining. The former is
automatic during execution;
the latter can be specified
at any time during rule ex-
ecution. Because Humble
supports multiple execution
contexts, the same rules can
be applied to several similar
objects within a knowledge
base. Any Smalltalk-80 ap-
plication can interface to
Humble knowledge bases.

Humble runs in Small-
talk-80 systems based on

any licensed virtual image. It
needs at least 200K bytes of
memory after the Smalltalk
image is loaded. A site
license is $1500; per-
machine price is $500. The
package comes with source
code for the shell and sup-
porting windows. Contact
Xerox Special Information
Systems, 250 North Halstead
St.. PO. Box 7018, Pasadena,
CA 91109, (818) 351-235L,
Inquiry 551.

Spreadsheet-style
Signal-Analysis
Software

SP Systems has devel-

oped technicalworksheet
software that provides a
spreadsheet-like environment
for displaying and analyzing
digital waveforms. DADiSP
Worksheet has 150 data ma-
nipulation and analysis func-
tions, including signal edit-
ing, signal arithmetic and
calculus, waveform genera-
tion, FFTs, statistical analysis,
and peak finding. You can
also build other functions

with macros.

You set up signal-process-
ing steps by typing formulas
into a window. The menu-
driven program evaluates
and displays the results of
each step. Worksheets can
be saved and used to build
analysis templates.

‘DADISP Worksheet sup-
ports real and complex
arithmetic and carries engi-
neering units through com-
pound calculations. It can
detect an 8087, supports
various file formats, and has
command files for automat-
ing data analysis. The pro-
gram runs on the IBM PC
series and compatibles with
an EGA, IBM CGA, or Her-
cules graphics adapter. The
package price of $795 in-
cludes six months of up-
dates and support. A demo
disk is $20. Contact DSP
Systems, One Kendall
Square, Cambridge, MA
02139, (617) 577-1133.
Inquiry 552.

Amiga Organizer

o rder, a desktop
organizer for Com-
modore's Amiga, uses the
machine's multitasking,
voice, graphics, sound,
menu, and window capabili-
ties. The package bundles a
telephone directory that
doubles as a mailing list and
label printer; a talking alarm
clock; a perpetual calendar;
an appointment book; a
screen dumper; and
Doodler, a scratch pad for
graphing and sketching. The
software also contains a
37-function scientific
calculator, which can print a
tape of computations.

Retail price is $44.95. Con-

{continued)
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tact the Northeast Software
Group at ICS, 165 Dyerville
Ave, Johnston, Rl 02919,
(401) 273-1001.

Inquiry 553.

Scientific Sourcebook

dvanced Scientific

Analysis & Graphics is
a sourcebook of techniques
written in [BM PC BASICA.
The 48 source code applica-
tions, which can be run
alone or as modules in
custom programs, are de-
signed primarily for people
involved in math, physics,
and engineering. The pro-
grams on the disk are also
listed in a handbook.

The sourcebook is broken
down into four categories:
graphics techniques, includ-
ing programs for 3D surface
plotting, contouring, and
charting; imaging and trans-
forms, including programs
for FFTs, fractal structures,
convolution, image enhance-
ment, and optical ray trac-
ing; probability and statis-
tics, with programs for pro-
bability distributions, con-
fidence bounds, Monte
Carlo radiative transfer, and
regression; and matrix oper-
ations, covering 3D perspec-
tive projections, symbolic
multiplication, determinants,
inversion, simultaneous
equations, and eigenvalues
and eigenvectors.

The package sells for $60.
For more information, con-
tact Simplication UnLtd., PO.
Box 654, Menlo Park, CA
94026, (415) 859-4244.
Inquiry 554.

Hard Disk Cards
with up to
60 Megabytes

Xpress Systems in-
troduced a series of

Hard DiskCards for IBM PCs,

ATs, and compatibles that
range in capacity from 20 to
60 megabytes. The 40- and
60-megabyte cards, called

BILACIKIBOIDY

A plot (top) and a pseudocode image generated with code

from Simplication's sourcebook.

RADIAWCIE

the Express Double Disk-
Cards, require two expan-
sion slots; all others require
one and a half slots.

The 20-megabyte AT Back-
up DiskCard for the IBM PC
AT (5449) comes with back-
up utilities and software that
compresses binary, text, and
database files by 30 to 90
percent of the original size.
The drive performs file-by-
file backup at the rate of 3
megabytes per minute. The
Express Double DiskCards
come with two hard disks.
One disk can back up the
other with the firm's
automatic backup software,
or the drives can be made
to work as one with the

company's Coalesce
software.

In addition, the Coalese
software ($95) permits you
to combine any Express
Hard DiskCard with an exist-
ing hard disk and have both
disks act as one. The soft-
ware can also divide a
single drive into multiple
units and lets you bypass
the DOS file limitation of 32
megabytes.

The 20-megabyte Hard
DiskCard sells for $595 or
$495, with access speeds of
60 or 80 milliseconds,
respectively. The 30-mega-
byte cards with 80- and
60-ms access speeds sell for
$695 and $795. The 40-
megabyte card (80 ms only)
costs $995; the 60-megabyte
card (60 ms only) costs

$1095. For more informa-
tion, contact Express Sys-
tems Inc., 1254 Remington
Rd., Schaumburg, IL 60195,
(800) 341-7549, ext. 3600;
in Illinois, (312) 882-7733,
ext. 3600.

Inquiry 555.

TI Graphics
Design Kit

exas Instruments is of-

fering the TMS340
Graphics Design Kit for de-
signing bit-mapped graphics
systems. The $99 kit con-
tains samples of com-
ponents likely to be used in
a graphics system, including
the TMS4161 64K by 4
video RAM, the TMS34061
video system controller, and
the TMS34070 color palette
chip.

Other components include
a 4-bit bidirectional universal
shift register and a 68-pin
plastic leaded chip carrier
socket for the video system
controller. Also packaged
with the kit are user's
guides, data sheets, and ap-
plications information. For
more information, contact
Texas Instruments Inc.,
Semiconductor Group
(SC-618). PO. Box 809066,
Dallas, TX 75380-9066. (800}
232-3200, ext. 700.

Inquiry 556.

80386 Development
Tool

merican Computer &
Peripheral has an-
nounced a software develop-
ment tool to help program-
mers adapt to the 80386
microprocessor environment.
The 386 Translator plugs
into an 80286 PGA (pin grid
array) socket in an IBM PC
AT or compatible computer
and transforms the system
into an 80386 environment.
The 386 Translator costs
$395 without an 80386 chip
{continued)
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ATTENTION?"

Now

there’s

a ftrue
value-added

IBM®
compatible!

General Technologies, an
affiliate of one of America’s
leading electronic parts
manufacturers and
~distributors, has designed
three outstanding personal
computers with full IBM®
compatibility: :

"""""

b
computer with an 80286
CPU. Perfect as a file server.

B GENERAL TURBO: A high-
speed PC. Zero wait state. 70%
faster than a standard PC/XT®.
Rated by Norton Utility.

B GENERAL PC: The perfect inexpensive personal
computer for your home and office.

RUNS ALL MAJOR SOFTWARE WRITTEN FOR IBM®PC, :
POUXT® AND AT®. ¥

ALL PACKAGED WITH FREE INTEGRATED BUSINESS
SOFTWARE!

180-DAY FULL WARRANTY, INCLUDING PARTS AND -j,
LABOR.
FREE 60-DAY ON-SITE SERVICE IN OVER 100 CITIES

NATIONWIDE. q
Get more computer for a lot less money by calling T?&t::ﬂ%gﬁiy‘;:;

toll-free 1-800-426-1242 for our professional dealer Twx: 710-094-4780 - Fax: 201-429-8683

nearest you. Snap to it and snap up a real value with FOR WARRANTY SERVICE DIRECTORY CALL 1-800-262-6772
GENERAL! FOR SOFTWARE/HARDWARE SUPPORT CALL 1-201-429-0053

1BM, AT and PC/XT are registered trademarks of international Business Machines Corporation. Inquiry 140 DEALER |NQU|R|ES |NV|TED



WHAT'S NEW

or $895 with an 80386. Intel
offers PLM compilers,
assemblers, and other MS-
DOS software for 80386
program development. For
more information, contact.
American Computer & Pe-
ripheral Inc., 2720 South
Croddy Way, Santa Ana, CA
92704, (714) 545-2004.
Inquiry 557.

PC-compatible
Laptop from STM
Electronics

TM Electronics an-

nounced the STM Lap-
Top. an IBM PC-compatible
portable computer that can
be equipped with an expan-
sion unit called the Lap-
Mate. The LapMate, which
connects to the computer
through an interface on the
back of the system unit, pro-
vides additional disk drives
and other expansion
options.

The computer runs on a
4.77-MHz 80C88 processor
and can accommodate an
8087 math coprocessor.
Priced at $2999, the stan
dard model comes with
256K bytes of RAM (ex-
pandable to 640K) and an
internal 720K-byte 3%-inch
floppy disk drive.

Two display options are
available. The electro-

. luminescent display provides
a resolution of 80 columns
by 25 lines in text mode
and 640 by 200 pixels in
graphics mode. The backlit
LCD screen offers the same
text and graphics resolution.
The Laplop also supports an
PC-compatible color graph-
ics adapter and includes as
standard a parallel and
serial port and a mouse
port.

A ROM cartridge interface
on the computer's back-
panel accepts ROM car-
tridges available from STM
or other manufacturers. A
ROM cartridge without the
ROM is priced at $39. and a
cartridge with 128K bytes of
EPROM sells for $115. The
company also offers two op-

The STM Laplop connects to the LapMate expansion unit.

tional ROM sockets for in-
stalling up to 256K bytes of
applications software,

Among the other options
are 384K bytes of internal
bubble memory ($649), an
internal 300/1200-bps
modem ($299), two nickel-
cadmium battery packs that
power the unit for two hours
($149) or four hours ($249),
a battery pack recharger/
adapter ($19.50). and an AC
adapter/charger ($149).

With a base price of $549.
the LapMate unit contains a
5¥-inch and a 3%-inch flop-
py disk drive; a hard disk
drive is optional. The unit
also contains a half-length
expansion slot that will ac-
cept an RGB adapter ($209)
and has interfaces for an ex-
ternal PC-compatible key-
board. an external monitor,
and a connector for addi-
tional expansion boxes. Ac-
cording to the company, the
computer should be avail-
able this month. For more
information, contact STM
Electronics Corp., 444
Castro St., Mountain View,
CA 94041. (415) 968-1790.
Inquiry 558.

Atari ST
Development System

he Nexus EPROM
Development System
for the Atari ST consists of

software and a 16-bit exter-
nal EPROM programmer/
simulator that plugs into the
ST's cartridge port. The
device enables you to pro-
gram EPROMs of 8K and
above and supports data
transfer to and from the
serial port and disk files in
binary, hex-space and
Motorola and Intel hex
formats.

The unit has two sockets
for programming and read-
ing EPROMS, 64K bytes of
CMOS simulator RAM, an
external simulation socket,
and a socket for further ex-
pansion. Internal (cartridge)
simulation enables the unit's
64K of RAM to be treated
as if it were 64K of EPROM.
During external simulation,
the ST is free for processing
other tasks.

The system's software uses
the GEM interface and pro-
vides windows for displaying
RAM or EPROM contents.
Its data manipulation fea-
tures include edit, locate a
value, block move, fill/clear
RAM, calculate checksums,
check for blank and pro-
grammable EPROMS, and
verify EPROM against RAM.

The development system
sells for £175. For more in-
formation, contact Nexus
Technical Services Ltd., 38
Melrose Ave., Reading,
Berkshire RG6 2BN. UK.. tel:
(0734) 664559.

Inquiry 559.
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3D Modeling
Package for Mac

hoenix 3D is.a set of

Macintosh tools for
creating and viewing three-
dimensional models. You
can design models from all
sides, using the mouse to
rotate, twist, stretch, bend,
explode, and shrink or
enlarge the image. You can
then view the drawing from
any angle. Drawing tools let
you remove hidden lines,
shade with 64 levels of gray,
smooth facets, and filter the
resulting image. Drawings
can be saved as MacPaint
documents. With a conver-
sion utility supplied on the
disk, you can import models
from other programs.

Models can have as many
as 1200 polygons (with as
many as 22 sides). spheres,
cones, prisms, and surfaces
of revolution. The package
provides 55 methods of
rendering algorithms for
building wireframe, hidden-
line, flat-shaded. or smooth-
shaded models.

The program runs on the
512K Mac, Mac Plus, and
Mac XL; supports HFS,
Switcher, and Servant; and
works with the Imagewriter
and LaserWriter. Phoenix 3D
costs $39.95. Contact
Dreams of the Phoenix Inc.,
PO. Box 10273, Jacksonville,
FL 32247, (904) 396-6952.
Inquiry 560.

Apple-based System
for Handicapped

P oint to Pictures is a
software/hardware sys-
tem for persons with 1Q
levels of 20 to 80 or
developmental ages of 6
months to 5 years. R. J.
Cooper & Associates says it
designed its package. based
on research at a school for
low-functioning 3- to 22-year-
olds, to fulfill three goals: in-
crease educational produc-
tivity, stimulate spontaneous
(continued)




...ABOUT ANALYZING
YOUR DATA, Soeiieetaic oot or

maybe you're starting from scratch. But if you're serious
about data analysis, you're ready for SPSS/PC+" —a full
software family that brings you six high-powered ways
to complete any data analysis task.

Enter it. SPSS/PC+ Data Entry™ takes the effort out
of entering and correcting data.

Analyze it. The SPSS/PC+ Base Package pro-
vides a powerful array of statistical and reporting
procedures.

Examine it. SPSS/PC+ Advanced Statistics™ lets you
get more serious with your data.

Table it. SPSS/PC+ Tables™ produces presentation-
ready tables instantly.

Chart it. SPSS/PC+ Graphics” featuring Microsoft®
Chart creates show-stopping graphs and charts.

Map it. SPSS/PC+ Mapping™ featuring MAP-MASTER™
—our latest option—creates maps where vast amounts
of data can be summarized and presented in one,
simple picture.

SPSS/PC+ products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc,, a leader in statistical software
for nearly 20 years.

So if you're serious about data analysis, step up to
SPSS/PC+. For details, contact our Marketing

Department. CALL 1/31 2/32 9'3630

SPSSinc.

S Inc. » 444 North Michigan Avenue, Suite 3000 « Chicago, lllinois 60611
In Europe: SPSS Europe BV. « PO. Box 115 » 4200 AC Gorinchem, The Netherlands « Telephone: +31183036711 « TWX: 21019

SPSS/PC+ runs on 1BM PC/XT/ATs with hard disk. Contact SPSS Inc. for compatible microcomputers. SPSS/PC-+, SPSS/PC+ Data Entry, SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables,
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for its proprietary computer software. Chart and Microsoft are trademarks ot Microsoft Corporation. MAP-MASTER is a

trademark of Decision Resources.
Inquiry 327

© 1986, SPSS Inc.
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speech, and help with early
acquisition of augmentative
communication skills.

PTP uses a large graphics
tablet (the Power Pad) with
large pictures on its surface
to allow low-functioning in-
dividuals to interact with the
Apple lle. The system
employs graphic and verbal
prompts (using the Echo+
speech synthesizer). An in-
terface that hooks to the
game port controls two
switch-modified toys, which
can correlate to pictures on
the Power Pad.

Several configurations are
available. Software prices
range from $49.95 to
$199.95. The Power Pad and
the Echo+ sell for $150
each. For more information,
contact R. J. Cooper & As-
sociates, 2144 South 1100
E. Suite 150, Salt Lake
City, UT 84106, (801)
263-1388.

Inquiry 561.

MacBus Holds
PC Add-on Boards

D esigned for laboratory,
instrumentation, and
test and measurement ap-
plications, National In-
struments’ MacBus-expan-
sion unit provides a Macin-
tosh Plus with a means of
using IBM-compatible expan-
sion cards.

The MacBus unit has five
16-bit PC AT expansion
slots, two of which are oc-
cupied by a microcomputer
card and an SCSI card that
provides the communica-
tions link to the Mac. The
three remaining slots can ac-
commodate A/D converters,
digital /O, serial communica-
tion links, video frame grab-
bers, and other boards com-
patible with the IBM PC or
PC AT

Data acquisition and in-
strument control are per-
formed by National Instru-
ments’ GPIB-V50 microcom-
puter card, which contains
an 8-MHz, 16-bit micropro-
cessor, circuits that control

The Kurzweil Voiceterminal acts as a terminal or stand-alone PC.

the AT-compatible bus, and
an |IEEE-488 interface. The
card can also hold an op-
tional 8-MHz math copro-
cessor. The operating
system, contained in EPROM
on the card. is a version of
the company’s IBCL (Instru-

ment Bus Control Language)..

which provides commands
for controlling GPIB in-
struments and a program
development language.

The system’s software in-
cludes an IEEE-488 bus con-
trol and configuration
utilities and a driver for the
MacBus hardware. Language
interface libraries provide
access to the IEEE-488
driver and the MacBus hard-
ware from user-developed
programs written in C and
BASIC.

List price for the hardware
is $1495; for the software,
$200. Contact National In-
struments Corp., [2109
Technology Blvd., Austin, TX
78727-6204, (800) 531-4742;
in Texas, (800) 433-3488.
Inquiry 562.

Kurzweil's
Voiceterminal

urzweil Applied In-

telligence introduced
the Kurzweil Voiceterminal
(KVT), a 1000-word in-
telligent terminal that
enables you to use spoken
words and phrases to con-
trol, enter data into, and
retrieve data from main-
frames and minicomputers.
The terminal emulates ASCII
or IBM 3270 terminals and
also functions as a stand-
alone computer that can run
most IBM PC—compatible
software.

Each Kurzweil Voice-
terminal consists of an IBM
PC XT-compatible computer
with embedded voice recog-
nition, a 10-megabyte hard
disk drive, and a 360K-byte
floppy disk drive. The
system is also equipped
with a monochrome display,
two serial ports. and one
paralle] port.

The KVT connects to host
systems via a hard-wired
serial communications line
or a modem. The system
automatically translates
voice commands and data

into keyboard inputs; no
modification to host applica-
tions is required. Multiple
users can train the terminal
to recognize their voices
and tailor the vocabulary for
particular applications. The
company also offers pre-
defined command sets for
mainframe applications.

In a stand-alone configura-
tion, the Voiceterminal costs
$9500; with ASCIl emula-
tion, $9900; and with IBM
3270 emulation, $10,900.
Contact Kurzweil Applied In-
telligence, 411 Waverley
Oaks Rd.. Waltham, MA
02154, (617) 893-5151.
Inquiry 563.

Tallgrass
File Servers

allgrass Technologies in-
troduced two file server
products that support a
variety of local area network
configurations and commu-
nications options. Both
products use the VINES vir-
tual networking software de-
veloped by Banyan Systems,
The TG-8000 is a 32-bit
desktop network file server
that provides wide-area net-
working, host access, server-
to-server communications,
and resource sharing for
small networks. The
TG-8000AT is a software-
only version that enables an
IBM PC AT or compatible to
function as a network server.
Prices for the TG-8000
begin at $8495 for a con-
figuration that includes |
megabyte of RAM, a 50-
megabyte hard disk, and
60-megabyte tape backup.
The VINES software costs
$1895. The TG-8000AT soft-
ware, which is scheduled to
ship in October, will also
sell for $1895. Contact
Tallgrass Technologies Corp.,
11100 West 82nd St.,
Overland Park, KS 66214,
(913) 492-6002.
Inquiry 564.
{tontjnued)
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CLIPPER. THE dBASE COMPILER.
A WINNING PERFORMANCE EVERY TIME.

™

5995 South Sepulveda Boulevard
Culver City, California 90230
(213) 390-7923 ,
Outside California call toll-fre
1.800-251-8438

dBase, dBase 111, and dBase 111 Plus are ¢rademarks:
of Ashton-Tate, Inc.

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

of International Business Machines Corporatidi.
Clipper and Nantucket are trademarks

sof Nantucket Corporation.




WHAT'S NEW

SAYRSHTRERNRS

AT Compatible
from Wyse

yse Technology an-

nounced the WYSEpc
286, an IBM PC AT-com-
patible computer that
operates at 10 and 6 MHz.
The computer offers up to
81.2 megabytes of disk
storage. several display op-
tions, and a standard PC AT
keyboard or an IBM En-
hanced Personal Computer
keyboard.

Standard features include
640K bytes of RAM, eight
full-size PC AT expansion
slots, a real-time clock with
battery backup, an RS-232C
serial port, and a parallel
port. Also included as stan-
dard are MS-DOS 3.1 and
GW-BASIC 3.1. The computer
can be configured with a
1.2-megabyte half-height
floppy disk drive, a
20-megabyte half-height
hard disk drive, and a
40-megabyte full-height hard
disk drive.

The company is also offer-
ing three monitors and two
graphics adapter boards, all
of which are PC-compatible;
for use with the WYSEpc
286. The 14-inch monitors
include the WY-530 mono-
chrome monitor ($235),
WY-630 color graphics
monitor ($599) with 640 by
200 resolution, and WY-640
EGA-compatible monitor
($749) with 640 by 350 or
640 by 200 resolution. The
WY-430 graphics board
($299) is compatible with
the Hercules graphics
adapter, IBM Color Graphics
Adapter, and Plantronics
display adapter. The WY-440
graphics board ($499) pro-
vides compatibility with
IBM's Enhanced Graphics
Adapter.

The computer can also be
connected to Wyse terminals
for use as a multiuser sys-
tem. With a 1.2-megabyte
floppy drive, the system sells
for $2499; with a 20-mega-
byte hard drive, 32999; and

Zenith's Z-181, an IBM PC compatible with 640K bytes of RAM.

with a 40-megabyte hard
drive, $4199. Contact Wyse
Technology. 3571 North First
St., San Jose, CA 95134,
(408) 433-1000.

Inquiry 565.

Two VMEbus
Single-Board Systems

F orce Computers CPU-6
series of VMEbus
boards is based on 68000
or 68010 processors and
supports floating-point oper-
ations. The CPU-6 series of-
fers 512K bytes of dedicated
on-board DRAM permitting
zero-wait-state operation at
8 MHz and one-wait-state
operation at 12.5 MHz. A
68881 coprocessor at 8 or
12.5 MHz is optional.

Four 28-pin JEDEC
sockets accommodate 27512
EPROMs for up to 256K
bytes of user and system
program area or 8-bit-wide
SRAM devices. Three
RS-232C serial ports and
one parallel port are also
incorporated. Other stan-
dard features include a real-
time clock with battery

backup and a 16K-byte
monitor including a one-line
assembler/disassembler.

The base board sells for
$1845. Contact Force Com-
puters Inc., 727 University
Ave., Los Gatos, CA 95030,
(408) 354-3410.

Inquiry 566.

M otorola introduced

a 32-bit VMEbus-
compatible board (Model
MVMEI33) that incorporates
a 12.5-MHz 68020. a 68881
floating-point coprocessor.
and | megabyte of DRAM.
A 16.67-MHz version (Model
MVMEI33-1} is also avail-
able.

Among the other features
of the single-board com-
puter are a serial debug
port and two RS-232C multi-
protocol serial ports, three
8-bit timers, a real-time
clock, and an A24/D32
VMEbus master interface
with system controller capa-
bilities.

With a 12.5-MHz pro-
cessor, the board costs
$1995. Contact Motorola
Semiconductor Products Inc,
PO. Box 20912, Phoenix, AZ
85036, (602) 438-3501.
Inquiry 567.

Zenith's Z-181
Laptop Computer

enith introduced the

Z-181, an IBM PC~com-
patible laptop computer
priced at $2399. Like the
IBM PC Convertible, the
Zenith machine uses a
4.77-MHz CMOS 8088 pro-
cessor and features two
3i-inch floppy disk drives
capable of storing 720K
bytes of data each. Unlike
the Convertible, the Z-181 is
completely compatible with
the ROM BIOS in the IBM
PC. according to Zenith.

The Z-181's fold-up LCD
screen uses what the com-
pany calls supertwisted
birefringent crystals with
electroluminescent backlight-
ing to attain a claimed con-
trast ratio of 12 to 1. (Zenith
claims that a standard
monochrome CRT has a
contrast ratio of 3 to 1.} In
addition, the screen can
display true shades of gray
and has both brightness and
contrast controls.

The 11.8-pound computer
comes standard with 640K
bytes of memory, connec-
tors for RGB and composite
monochrome monitors, and
serial and parallel interfaces.
The portable also comes
with MS-DOS 3.2 (a BASIC
interpreter is optional), a
real-time clock. a nickel-
cadmium battery that
powers the unit for up to
five hours, an AC charger, a
socket for an 8087 math co-
processor. and a set of
“desktop” software pack-
ages. Options include a
5Y%-inch battery-powered
disk drive, a 300/1200-bps
internal modem, and an in-
terface for a bar code
reader.

For more information, con~
tact Zenith Data Systems,
1000 Milwaukee Ave., Glen-
view, [IL 60025, (800)
842-9000; in lllinois, (312)
391-8949.

Inquiry 568.
(continued)
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~Princeton
is the best choice
in PC monitors.

When you're looking for a personal
computer monitor, look at
Princeton Graphic Systems. Our
growing family of high quality
personal computer
monitors delivers
compatibility,
brilliant colors,
high resolution,
and dependability.
Whether you're
designing sophisti-

cated business graphics or
number-crunching a financial
spreadsheet. That's why Princeton
is number one in the minds of more

and more personal computer
OWNErs every year.

For the very best in PC monitors,
the choice is clear: Pick the com-
pany that's at the
top. Princeton
Graphic
Systems.

-4

HX-12E. Our EGA-
compatible monitor gives
you 64 vivid colors, Extra
sharp text and graphic
displays. The finest dot
pitch (.28mm) of any IBM-
com‘aatlble enhanced
monitor. Nonglare screen.
Fully compatible with
IBM's™ Enhanced Graphics
Adapter (or equivaients).

SR-12P. Top-of-the-line
analog color monitor
features ultra high resolution
(640 x 480). 4,096 colors
for superb graphics. The
finest dot pitch {.26mm) of
any PGC-compatible !
monitor, Laminated nonglare
panel.

HX-12, High resolution RGB
color monitor with .31mm
dot pitch gives you better
graphics, better text than
{BM's Color Monitor (5153).
Nonglare screen. Voted
*'Best in the World"' two
years running in PC World's'
"'World Class PC Contest''.

SR-12, Super high resolus
tion RGB monitor with a
.31mm dot pitch. Compati-

bie with Sigma Designs Col-

or 400 board and others.
Glves you 400 ilnes of

resolution. Nonglare screen.

All;monitors come with free data.and power cables.

Visit your local computer store today and ask about our full
line of high resolution color and monochrome monitors.
Monitors that live up to the Princeton Graphic Systems

tradition of quality, performance, and value.

Inquiry 275,

PRINCETON®

MAX-12. High resolution
amber monitor. When used.
with an IBM-compatible
monochrome adapter
delivers 720 x 350 resolu-
tion. With an IBM-
compatible color adapter,
840 x 200 resolution with 15
shades of amber. The
monitor automaticatly ad-
justs to either card.

HX-9/HX-9E. Compact nine-
inch high resolution RGB
monitor. Perfect for worksta-
tions where space Is ata
premium. Both feature a .28
dot pitch and an etched dark
glass screen. Ergo-

nomic features like a built-

In tilt/swivel base, non-

glare screen, and a built-

in green/amber switch. HX-9E
Is compatible with 1BM's EGA
(or equivalents).

Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton, NJ 08540, (609) 683-1660; TLX
821402PGSPRIN; (800) 221-1490, ext. 1104.

iBM is a trademark of international Business Machines. inc. Color 400 is a trademark

GRAPHIC SYSTEMS

AN tNTELLIGENT BYSTEME COMPRANY

ompaq Computer Corp

SEPTEMBER 1986 * BYTE

of Sigma Demgns. Inc. QuadEGA + 15 a trademark of Quadram Corp. Compag is a
trademark of
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WHAT'S NEW

PERIPHERALS

Line Printer for PCs

he Personal Line Printer

from Printronix is de-
signed for use with IBM PCs,
XTs, ATs, and compatibles.
The printer, which produces
an entire line of dots at one
time, operates in draft mode
at 134 lines per minute and
in near-letter-quality mode
(with a character matrix of
18 by 35 dots) at 47 lines
per minute. The printer is
also capable of producing
IBM block graphics charac-
ters and bit-map graphics at
a resolution of 60, 120, or
240 dots per inch. Plug-in
cartridges enable the printer
to emulate the IBM Pro-
printer, Epson LQ-1500, and
Diablo 630. A choice of
downloadable fonts is also
available.

The printer comes with a
Centronics parallel interface
and 2K-byte buffer. List price
is $795. which includes a
tractor and friction feed
and two font/personality
modules. Additional font
cartridges cost $40 each.
Contact Printronix, 17500
Cartwright Rd., PO. Box
19559, Irvine, CA 92713,
(800) 826-3874; in California,
(800) 826-7559 or (714)
863-1900.

Inquiry 569.

300- to 9600-bps
Modem

astcomm Data intro-

duced a modem that
transmits data at 300, 1200,
2400, and 9600 bps. The
Fastcomm modem enables
you to connect with another
computer at lower speed,
then switch to 9600 bps for
downloading files.

Available in internal
($979). external ($999), and
rack-mount ($979) models,
the modem offers auto-dial/
auto-answer capabilities and
nonvolatile memory for stor-
ing communication param-
eters. The modem supports

a superset of the Hayes AT
command set, as well as the
Bell 212A and CCITT V.22bis
and V.29 standards. Contact
EVI/Fastcomm Data Corp.,
12347-E Sunrise Valley Dr.,
Reston, VA 22091, (703)
620-3900.

Inquiry 570.

Mitsubishi's
Low-Cost Digitizer

he Grafnet Model-01

from Mitsubishi is a
standard page-size digitizer
with an active area 8.3
inches by 11.8 inches. Priced
at $395, the tablet comes
with a pen or an optional
four-button puck.

The digitizer operates at
up to 60 points per second;
its resolution is 0.1 mm or
250 lines per inch. It fea-
tures a DIP-switch-selectable
range of output data for-
mats that, the company
says, makes it compatible
with any computer input
protocol. The tablet works
with AutoCAD, P-CAD, PC-
Paint, and other standard
software packages.

A power supply is bun-
dled with the tablet; a 6-foot
RS-232C connecting cable is
optional. Contact Mitsubishi
International Corp., 520
Madison Ave., New York, NY
10022, (212) 605-2607.
[nquiry 571.

High-Resolution
Display for Macintosh

M icroGraphic Images is
offering MegaScreen, a
graphics display interface for
the Macintosh that provides
a resolution of 1024 by
1024 pixels. The $1495
board includes 128K bytes
of memory and fits inside
the computer.

According to the company,
the board can be modified
to work with any monitor,

including a video projector,
an IBM monochrome moni-
tor, a television, or a VCR at
low resolution. For an addi-
tional $1500, MicroGraphic
offers a 20-inch monitor
with a resolution of 1024 by
980 that is said to be the
same as the one offered
with Sun computers.

The company claims that
almost all Macintosh soft-
ware that uses a “grow bar”
can be grown to cover the
entire high-resolution screen.
By the end of the year, the
company expects to have an
option available for the in-
terface that will let users
connect a video camera and
do fast digitization. Contact
MicroGraphic Images Corp.,
20954 Osborne St., Canoga
Park, CA 91304, (818)
407-0571.

Inquiry 572.

Teleswitch Gives You
Access to Remote PC

T eleswitch, a power-
control device that can
be activated through a
remote phone or modem,
enables a password-
authorized caller to turn

on a personal computer and
peripherals at any time and
from anywhere. The device
keeps the system’'s power on
for as long as the caller
stays on-line. A time-delay
circuit turns the power off
five minutes after the caller
disconnects the line.

To power-a computer up,
you dial the number, hang
up the phone when the
system answers, and then
redial after about a minute
or a sufficient interval to
allow the computer to boot
up. Redial and password
validation must be com-
pleted within five minutes;
otherwise, the device auto-
matically turns the com-
puter's power off.

The unit also features
voltage spike and surge sup-
pression for all devices

plugged into its four power
outlets. The device com-
plements pcAnywhere, a
remote-access communica-
tions program developed by
Dynamic Microprocessor
Associates that runs on IBM
PCs. Suggested retail price
for Teleswitch is $229. Con-
tact EKD Computer Sales
and Supply Corp., 764 Mid-
dle Country Rd., Selden, NY
11784, (516) 736-0500.
Inquiry 573.

Memory Upgrade
for Amigas

legra, a memory expan-

sion unit from Access
Associates, adds 512K to 2
megabytes of RAM to the
Commodore Amiga. The
unit supports the auto-
configuration architecture of
the Amiga; with 512K bytes
of RAM, it costs $379.

According to the company,

the Alegra's power require-
ment is less than 5 watts for
all versions; power is sup-
plied by the Amiga at the
expansion connector. Con-
tact Access Associates, 491
Aldo Ave, Santa Clara. CA
95054, (408) 727-0256.
Inquiry 574.

Streaming Tape
Backup for Macs

irror Technologies’
Magnum Tape 20 tape
drive offers image, file-by-
file, and incremental tape
backup for the Macintosh
computer. The drive uses
tape cartridges ($29) with a
capacity of 25 megabytes.
Priced at $1195, the drive
connects to the SCSI port of
a Mac Plus or to a Fat Mac
equipped with the com-
pany’s Fast Port option
($199). Contact Mirror Tech-
nologies, 2209 Phelps Rd.,
Box 304, Hugo, MN 55038,
(612) 426-3276.
Inquiry 575.
(continued)
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Disc drives should never forget one thing;
your important information.

At Seagate, we build our drives to protect
your data against all mishaps. And we put
each drive through a series of grueling tests
to make sure it doesn’t forget.

That’s why quality-conscious customers
have bought more than 3 million of our
5%" hard disc drives.

So the next time you're looking for a new
computer, disc memory upgrade or add-on,
ask for Seagate by name.

It’s all you need to remember.

Seagale Technology, 920 Disc Drive,
Scotts Valley, CA 95066. 800-468-DISC.

In California, 800-468-DISK.

&R Seagate

Inquiry 305 for End-Users. Inquiry 306 for DEALERS ONLY. SEPTEMBER 1986 « BYTE 41



WHAT'S NEW

ADD-INS

Internal Hard Drive
for Tandy 1000

n internal 10-megabyte

hard disk drive for the
Tandy 1000 is available from
J&M Systems. The $495
drive comes with a con-
troller. cables, mounting
hardware, and installation
manual. The drive requires
IBM PC-DOS 2.1 or later; its
low power consumption, the
company says, enables it to
be powered by the Tandy
1000’s power supply. For
more information, contact
J&M Systems Ltd., 15100-A
Central SE, Albuquerqgue,
NM 87123, (505) 292-4182.
Inquiry 576.

PC Network
for $250
per Computer

he Invisible Network, a

local area network for
IBM PCs and compatibles,
can connect up to 45 com-
puters at a maximum
distance of 1300 feet. Each
computer in the network is
equipped with a plug-in
board and linked with dou-
ble twisted-pair wire and
telephone jacks. The net-
work requires one computer
with a minimum of 320K
bytes of RAM and a hard
disk to be used as server;
the company recommends
an [BM PC AT

The network transfers data
at a rate of 700K bits per
second. It requires the IBM
PC Network program as the
network operating system
and can run PC- or MS-DOS
3.1 or later and multiuser
NETBIOS programs such as
dBASE 11l Plus. R:base 5000,
and others.

Each plug-in board costs
$249.95: a 30-foot cable
sells for $10. A starter kit
with two plug-in cards and a

cable costs $499.90. For
more information, contact
Invisible Software Inc., 481
47th Ave., San Francisco, CA
94121, (415) 221-0916.
Inquiry 577.

Plug-in ROM
Simulator

he ROMSim from

Grossman + Associates
is a ROM simulator board
designed to increase the ef-
ficiency of microprocessor
development. According to
the company, the board can
be used in place of in-circuit
emulators in most develop-
ment applications.

The board occupies one
slot in the IBM PC AT and
compatibles and emulates
2716, 2732, 2764, 27128,
and 27256 ROMs. ROM-
based programs can execute
from the board’s RAM, and
programs assembled on the
computer can be loaded
directly into the board. You
can use the standard
DEBUG utility to enter
patches or changes to a
program while debugging.
The board also features ad-
dress trapping and a pro-
cessor address capture.

The ROMSIm costs $650.
For more information, con-
tact Grossman + Associates,
749 Grayling Bay, Costa
Mesa, CA 92626, (714)
662-7911.

Inquiry 578.

4- and 8-Megabyte
RAM Upgrades
for RT PCs

learpoint released two

memory expansion
boards for the IBM RT PC.
The RTRAM/4 offers up to 4
megabytes of RAM using
256K ZIP DRAMSs, and the
RTRAM/8 offers an 8-mega-
byte capacity using megabit
DRAMs. Both boards sup-

port the RT's error detection
and correction logic and
have an access time of 150
nanoseconds.

The RTRAM/4 draws 1.9
amps, and the RTRAM/8
draws 1.4 amps because
of the fewer number of
DRAMs. List price for the
4-megabyte board is $1895;
for the 8-megabyte board,
$4395. For more informa-
tion, contact Clearpoint Inc.,
99 South St., Hopkinton,
MA 01748, (617) 435-5395.
Inquiry 579.

Definicon’s
32-bit Coprocessors
for PCs

efinicon Systems has

developed two 32-bit
coprocessor boards for IBM
PC XTs, ATs, and compatible
computers. The boards have
an NS32032 processor oper-
ating at a minimum of 10
MHz, an NS32081 floating-
point processor, and an
NS32082 memory manage-
ment unit for MS-DOS vir-
tual memory functions. Both
boards support multiuser
tasks under AT&ET's UNIX
System V,

The basic board (DSE-32)
can be equipped with up to
2 megabytes of dual-ported
RAM. The DSI-32E comes
with 2 or 4 megabytes of
120-ns RAM and features an
expansion socket that ac-
cepts one or two half-size
piggyback boards for up to
12 megabytes of RAM. The
DSI-32E is also available
with a clock speed option
that boosts the clock rate to
15 MHz. Both boards in-
clude a 2681 DUART operat-
ing at 38,400 bps and two
RS-232C serial ports via
DB-25 and DB-9 connectors.

The boards' proprietary
loader runs under MS-DOS

2.0 and later. For software
development, the company
offers C. Pascal, and FOR-
TRAN compilers, as well as
assemblers. linkers, loaders,
library managers, symbolic
debuggers, public domain
FORTH and LISP, a graphics
library for virtual screens,
and utilities.

Prices for the DSI-32 begin
at $1495; for the DSI-32E,
$2295. A 4-megabyte add-
on board costs $1795. For
more information, contact
Definicon Systems Inc.,
31324 Via Colinas, Suite
108, Westlake Village, CA
91362, (818) 889-1646.
Inquiry 580.

GPIB Interface
for PCs
from Philips

hilips introduced a GPIB

interface that allows an
IBM PC, AT, or compatible
computer to connect to and
control up to 15 instru-
ments.

The PM 2201 board plugs
into one of the computer's
expansion slots and comes
with supporting software
and an installation and pro-
gramming manual. The soft-
ware enables you to call
GPIB procedures through a
high-level language addition
to the computer's BASICA
or GW-BASIC interpreter.
Functions include bus ini-
tialization, sending com-
mands, sending and receiv-
ing messages, remote and
local instrument setting.
serial polling, time-out set-
ting. error reporting. and
others.

The PM 2201 sells for
$850. For more information,
contact Philips Test and
Measurement Instruments
Inc.. 85 McKee Dr. Mahwah,
NJ 07430, (201} 529-3800.
Inquiry 581

(continued)
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Fontasy printed al! of these.

- See What You Can Do

resentations! Newsletters! Flycrs!

Signs! Overhead Foils! Invita-

tions! Menus! Logos! An-
nouncements! Banners! Layouts!
When you need a goodlooking visual
quickly you need FONTASY — superb
wpefaces and simple drawing in one
easy-to-use package.

FONTASY gives you i “what-you-sce-is-
what-you-get” picture, as you type and draw
on the graphics screen of your 1BM-PC. You
can credte a page al a time, see a mini-pic-
wure of that page, print it, and save it on disk.
Page size is limited only by memory. not by
screen size.

Features

Proportional  space, justify, kern, bold-
face, reartange, magnity, black/white rever-
sal, rotate, mirror image, lines, rectangles,
ovals, draw, fill-in, undo (and un-undo), on-
line help. 200-page book, and easy control
from keyboard or mouse. Corporate
licenses available.

Fonts, fonts, and more fonts! We have
over 275 typelaces in our growing library,
and will he happy to send vou Iree print
samples on request.

When vou deal directly with the manufac
wirer (that's us), you pay rock-bottom dis-
rributor prices. If vou order FONTASY now,
we will give vou 28 fonts (4 $30 value} at no
extra charge. With so many features at such a
low price, FONTASY belongs in your soft-
ware library even it you already have a
‘font™ program.

Inquiry 281

| 369

With

Equipment Needed
‘IBM-PC, XT, AT, or true compatible (Compag;
¢le.) with IBM or Hercules graphics adapter and
graphics monitor. 256K memory necded for partial
pages, 448-640K recommended for full pages.
Dot- matrix printer. Mouse optional, MS-DOS
2.00 or above.

FONTASY supports: IBM graphics printer,
Proprinter; Epson FX, JX, LX, MX, RX, and
1Q-1500; C. itoh 8510, 1550, 1570, Pro-

writer-Jr; H-P LaserJet, Thinkjet; Microline 92,
93 Gemini 10X, 15X: Radio Shack DMP 105-
430, 2100; Toshiba 351, 1340-1351; Star; and
most Epson-compatibles.

Money-Back
Guarantee

Fontasy is not copy-protected and has a
30-day money back guarantee. So, take
advantage of our breakthrough price and
order now TOLL-FREE:

95

Includes 28 Fonts
and free ClipArt.

| 1-800-824-7888 |
1 - 5 7 , operator 669 (0RDERS ONLY)
| For further information and same dity shipping, call: (818) 7634444 )’
| =rys FONTASY $69.95
| PROSOT
] 7248 Bellaire Ave., Box 560 Shipping
No. Hollywood, CA 91603-0560 Total I
i Nuame Company Ealy
Addruss Telephone
|
City, State, ZiP
I Visa/MC BNeL e
l Computer -Mcemory Printer = i ey I
l Terms: M/C. Visa, cheeks. Please add §3.00 shipping and handling in LS. or l
l Canada. §$20.00 overseas, $2.00 for CO.D. and sales tax in Calif. J
___—__—_—___—_——————_-—_—————_—
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WHAT'S NEW

SOFTWARE ¢ PROGRAMMING LANGUAGES AND AIDS

68020 C
Cross-Compiler
System

oftware Development

Systems announced the
UniWare 68020 C Cross-
Compiler System, which runs
under UNIX. XENIX, and
DOS. It supports Kernighan
and Ritchie with standard
extensions and new lan-
guage features such as the
const type specifier, function
prototyping, and lint-like
type checking.

You can write programs in
any combination of C and
assembly language, and you
have control over placement
of program parts and the
sizes of ints, pointers, and.
other types.

The package includes a
68020 assembler with
macros. The DOS version
sells for $595; XENIX for
$1390; and UNIX for $2790.
Contact Software Develop-
ment Systems Inc., 3110
Woodcreek Dr., Downers
Grove, IL 60515, (312)
971-8170.

Inquiry 582.

Serial Async
Communications

A serial asynchronous
communications pack-
age. Dual Serial Port
Manager from Akron Soft-
ware provides an interface
between an application pro-
gram and the serial ports of
an [IBM PC, XT, AT, or com-
patible. It enables applica-
tions developers to write
programs that communicate
with external modems, com-
puters, or other peripherals
via the COMI and COM?2
ports.

The interface program is
interrupt-driven, buffers all
received and transmitted
data, and enables devel-
opers to specify the size of
each buffer. With DSPM, an
application program can use

both ports simultaneously.
DSPM works with pro-
grams written in Pascal, C,
compiled or interpreted
BASIC, FORTRAN, and as-
sembly language. It requires
less than 2K bytes of RAM
plus buffer space. according
to the company, and costs
$99. For more information,
contact Akron Software, 53
Hillside Ave., Toronto,
Ontario, Canada, M8V 187,
(416) 251-1866.
Inquiry 583.

Multiuser Operating
Environment

RealFile from Realia
enables you to use the
file-sharing capabilities of
PC-DOS on the IBM PC Net-
work. A central journal com-
municates task record locks,
current positions, and block
alterations.

The RealFile operating en-
vironment runs on IBM PCs,
XTs AT, and compatibles
running PC-DOS or MS-DOS
3.1 or higher. The program
uses 8K bytes of RAM and
costs $150. For more infor-
mation, contact Realia, 10
South Riverside Plaza,
Chicago, IL 60606, (312)
346-0642.

Inquiry 584.

PDOS for
68020 Systems

yring Research Institute

announced a version of
PDOS for 68020-based sys-
tems. PDOS includes a real-
time, multitasking kernel, file
manager, editor, floating-
point module, assembler,
and linker. These require
less than 32K bytes of RAM,
according to Eyring.

The Institute reports that

the macro assembler runs

up to 40,000 lines per
minute.

BASIC, C, Pascal, and FOR-
TRAN are available for use
with the 68020 PDOS. The
operating system alone costs
$1250. For more informa-
tion, contact Eyring Re-
search Institute Inc., 1455
West 820 N, Provo, UT
84601, (801) 375-2434,
Inquiry 585.

A Ratfor for
MS-DOS
FORTRAN-77

L ogical Developments
says it has rewritten the
Ratfor concept, used
primarily in minicomputer
applications, using C, en-
abling it to work with
FORTRAN-77 compilers and
personal computers.

RF77 is a translator pro-
gram, with programs written
in RF77 syntax and then
converted into equivalent
FORTRAN code. RF77 also
accommodates FORTRAN's
formatting requirements,
enabling the programs to be
compiled with any normal
FORTRAN compiler.

RF77 adds WHILE, FOR,
and REPEAT. . .UNTIL loop-
control structures. which are
not in FORTRAN.

The RF77 program re-
quires an IBM PC or com-
patible running MS-DOS or
PC-DOS 2.0 or higher. RF77
costs $65. For more infor-
mation, contact Logical
Developments, PO. Box
55798, Houston, TX 77255,
(800) 835-2246, ext. 41.
Inquiry 586.

Simulator/Debuggers
for MS-DOS
Machines

Meck]enburg Engineer-
LV R ing's simulatordebug-

gers enable you to test and
debug software by loading

files in hexadecimal format.
Status displays. show the
contents of the machine
registers and also memory
references, where necessary.
Instructions are displayed
disassembled and show the
data about to be read or
overwritten. You can change
target machine registers and
memory from the keyboard.
The programs run on [BM
PCs, XTs, ATs, and com-
patibles. Versions are
available for the 6300, 6500,
6800, 8085, 8048, and Z80.
Each is $75. Contact
Mecklenburg Engineering
Inc., PO. Box 744, Chagrin
Falls, OH 44022, (216)
338-8379.
Inquiry 587.

Visual COBOL

isual COBOL from mbp
Software and Systems

Technology is an enhanced
version of its native code
COBOL compiler. New
features include full support
of DOS path names, faster
compilation speed, and a
shrink utility that, according
to the company, reduces the
size of executable code.

This screen management
system has an enhanced
mask editor that creates a
working-storage screen
definition in the form of a
COPY file. The enhanced
mask editor also offers real-
time numeric field validation
and update capabilities with
an ACCEPT statement,

Visual COBOL runs on
IBM PCs, XTs, AL, and com-
patibles with 192K-byte
RAMSs. The company recom-
mends a hard disk. The
package costs $1150. Con-
tact mbp Software and
Systems Technology Inc.,
1131 Harbor Bay Parkway,
Suite 260. Alameda, CA
94501, (415) 769-5333.

Inquiry 588,
(continued)
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TRANSEC NEW PRODUCTS

Program Review:

Makes d BASE Easier to Program,
Reduces Logic Errors, Bugs

TranSec d ANALYST™ automatically
converts any dBASE III program to
d BASE III PLUS with true record and
file locking for multi-user operation.
Features include syntax/blocking
analysis, tabbed file output, variable
cross reference. Framework-type inter-
face command windows, pop-upmenus,
graphic analysis REPORTS menu.
Saves programmer’s time toanalyze and
debug d BASEIL III, or PLUS. Supports
multi-user Clipper and network ver-
sion of WordTech. Not copy protected.
Rated a “best buy.”
TranSec dANALYST™

TO ORDER: 1-800-423-0772
IN FL: 1-305-474-7548

$74.95 plus $5 s/h
VISA/MC

Program Review:

Simplify Naming, Finding Your
Files with 32-Character File Names

TranSec PCEasy™ is a new easyto-use
“office environment” file management
system that allows anyone to easily
organize large amounts of data on a
hard disk. Expands DOS file name limit
to 32 characters to name files naturally,
the way you think. Use easily re-
membered plain words or numbers. The
interface structure mimics the paper
world, only it’s faster, better and easier
to use ...by programmers, managers,
secretaries, clerks. PCEasy immediate-
ly finds file cabinets, file drawers, file
folders, spread sheets, reports in their
own logical location. Automatic menu
access to application programs. Works
with all popular applications and utili-
ties. Not copy protected. Rated "k
for ease of use.”
TranSec PCEasy™

TO ORDER: 1-800-423-0772
IN FL: 1-305-474-7548

$74.95 plus $5 s/h
VISA/MC

UNLock "

Removes

Copy Protection

RUNS YOUR SOFTWARE ON ANY HARD DISK

UNlock “copying” disk allows you to
make “unprotected” DOS copies of
popular original program disks. Unpro-
tected backup copies perform per-
fectly, as do copies of these copies.
UNlock copies run on any hard disk,
including Bernoulli Boxes. No original

required in drive “A” Run on a RAM
disk simply and conveniently. Also,
copy DOS 5%" programs to 32"
diskettes. For IBM® PC, XT, AT, com-
patibles, 256K or more, DOS 2.1 or
higher. Choice of the critics!

Guaranteed to work only with programs below:

UNLOCK " ALBUM “A” PL

$49.95

{Plus $4 ship/handiing. Foreign orders $10)

us

o dBASE Il & dBASE Ill PLUS™
© FRAMEWORK | & II™

® CHARTMASTER™ (6.1

©® SIGNMASTER™ (5.1

© FASTBACK™ (5.3

® THINKTANK™ (20, 2.9)

© HARVARD TOTAL PROJECT MGR.™ (1.10)
® DOLLARS & SENSE™ (2.0)

® LOTUS 1-2-3™ (1.4-2.0)

© |BM WRITING ASSISTANT™ (1.01)

© |BM FILING ASSISTANT™ (1.9)

© |[BM REPORTING ASSISTANT™ (1.g)
® GRAPHWRITER™ (4.3, 4.31)

® REALIA COBOL™ (1.2, 2.0)

© MULTILINK ADVANCEDT™ (3.02, 3.03)

UNLoCcK" ALBUM “B” PLUS

$49.95

(Plus $4 shiphandling. Foreign orders $10)

® SYMPHONY™ 1)

o CLIPPER™

© LOTUS 1-2-3 REPORT WRITER™ (1.0
¢ DOUBLEDQOS™

© SMARTWORKT™ (1.0 Rev. 8 thru 10 & 1.1)

© DISK OPTIMIZER™

© MANAGING YOUR MONEY™ (1.5, 151,2.0)

o DATABASE MANAGER Il—THE INTEGRATOR™ (2,0, 2.02)

© MICROSOFT WORD™ (115, 2.0, 2.01)
® PFS: ACCESS™ (1984 Ed.)

® PFS: PLAN™ (g)

o PFS: GRAPH™ )

® PFS: WRITE™ (1.0, )

® PFS: REPORT™ s, )

® PFS: FILE™ (g, )

SPECIAL OFFER

“Best of UNLOCK”
ALBUM “D” PLUS (Plus $4 ship/handling. Foraign orders $10)

$74.95

e dBASE lll & dBASE Il PLUS™
® FRAMEWORK | & IIT™

o CLIPPER™

® FASTBACK™ (5.3)

® CHARTMASTER™ (6.1)

® SIGNMASTER™ (5.1)

o DOLLARS & SENSE™ (2.0)

® MICROSOFT WORD™ (1.15, 2.0, 2.01)

© LOTUS 1-2-3™ (1.a-2)

© SYMPHONY™ q14)

® LOTUS 1-2-3 REPORT WRITER™ (1.0)

e DOUBLEDOS™

o HARVARD TOTAL PROJECT MGR.™ (110
® MANAGING YOUR MONEY™ (15, 1.51,2.0)

o THINKTANK™ (20, 21)

UNLOCK “FLIGHT/JET #201

® FLIGHT SIMULATOR™ - JET™

$14.95

{Plus $4 ship/handling. Foreign orders $10)

CHOICE OF THE CRITICS!

PERSONAL | “YNIock has two particularly en-
(LTNNTE dearing ST B e e works,
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 Ill 1.1, and Framework Il. These copies
performed ﬂawlessly, as did coples of these
copies.” Christopher O'Malley,

3 PERSONAL COMPUTING, April '86
PG

“Because copy protection can interfere

with the ability to back up a hard disk,
business-oriented users may prefer programs
like TranSec’s UNlock series."

Winn L. Rosch, PC MAGAZINE, May 27, 1986

UNLock -

TranSec Systems, Inc., 1802 North University Drive, Plantatlon FL 33322

Trademarks are the sole property of thelr respective owners. UNIlock Is for use only to imp

operated software.

B YT E “UNlock 4.7 defeats the latest Pro-
lok and SuperLock type of copy
protection scheme. It's menu-driven and works
fine on the programs it’s supposed to work on:
Lotus 1-2-3, d Base lil, Framework, Symphony,

Paradox, and several others.”
Jerry Pournelle, BYTE, Feb. '86

Recommended by the editors of

PERSONAL

COMPUTING
“The Best Software Utitities For Under $100"

ORDER TODAY TOLL FREE:

1-800-423-0772

IN FLORIDA: 1-305-474-7548

of legally and



WHAT'S NEW

SOFTWARE ©@ SCIENTIFIC AND ENGINEERING

Program for
Robot Design

ern International's MAF

MAN, a program for
computer-aided design of
robot arms written at Texas
A&M, is based on the Stan-
ford manipulator. The soft-
ware can predict the degree-
of-freedom motion of the
manipulator when the con-
trol parameters of each link
are specified, or it can tell
what the control parameters
should be for a particular
movement. MATMAN sym-
bolically handles the com-
plex matrix manipulation.

The disk contains source

code in BASIC for the IBM
PC. The manual covers the
theory of robot manipulator
kinematics and the deriva-
tion of equations. MATMAN
sells for $85. Contact Kern
International Inc., 575
Washington St., Pembroke,
MA 02359, (617) 826-0095.
Inquiry 589.

Computer-aided
Circuit Design

soft's electronic design

tool, CompDes, is a
menu-driven program with
selections that range from
basic electricity to circuit
design.

The program calculates
values of circuits for active
and passive filters, at-
tenuators, amplifiers, and
power supplies. You can

determine circuit values of
resistance, reactance,
resonance, and decibel
ratios with the program's
built-in calculators.

To use CompDes, you
must have an IBM PC, XT
AT, or compatible with MS-
DOS or PC-DOS 2.0 or
higher and at least 128K
bytes of RAM. The price is
$49.95. Contact Esoft Soft-
ware, PO. Box 072134,
Columbus, OH 43207, (614}
491-0832.

Inquiry 590.

Least Squares
Approximation

Ipha Applied Research

announced R2, a least
squares approximation soft-
ware package with curve fit-
ting and data correlation
capabilities.

You can build mathe-
matical models of scientific
and engineering data using
a variety of functions, in-
cluding polynomials, ex-
ponentials, power functions,
logarithmics, trigonometrics,
inverse trigonometrics,
hyperbolics, and inverse
hyperbolics. You can test
many functional forms, ac-
cording to the company,
with the addition of user-
defined variables. You can
also build linear and non-
linear equations in two to
ten variables from ex-
perimental data.

To run R2 you must have

SOFTWARE #BUSINESS AND OTHER

an IBM PC XT or compati-
ble running MS-DOS or PC-
DOS 2.0 or higher. at least
256K bytes of RAM, and a
single floppy disk drive.

R2 costs $199 for the single-
variable configuration; $298
for the multiple version.
Contact Alpha Applied
Research, 2355 McLean
Blvd., Eugene, OR 97405,
(503) 485-6841,

Inquiry 591.

Signal Processing
on the IBM PC

ektronix announced

Signal Processing and
Display Programs, a wave-
form-processing. display.
and data structure manipula-
tion package.

SPD offers signal process-
ing algorithms, enhanced
graphics, flexible data struc-
tures, and software libraries.
According to the company,
SPD has more than 190 pro-
cessing functions.

All of the waveform-pro-
cessing graphic-display func-
tions and data structure ma-
nipulation utilities are writ-
ten in C. Some of these
functions can be accessed
through a BASIC interface as
well.

Hardware requirements in-
clude an IBM PC, XT AT, or
compatible with 256K bytes
of RAM, a hard disk, and
color graphics adapter. The
company recommends using
an XT or AT with 640K

RAM. For BASIC program-
ming, you'll need an IBM
BASIC version 1.0 compiler.
For C programming, SPD is
compatible with Lattice C
version 2.15. The cost of the
package is $950. Contact
Tektronix Inc. PO. Box 500,
Beaverton, OR 97077. (800)
426-2200; in Oregon, (503)
627-9000.

Inquiry 592.

Guide to
Signal Processing

oonshadow Software

describes its SPIA as
an interactive software guide
for people who want to
study signal processing.
Using the program, you
“build” functions by select-
ing from a library of pre-
defined functions and math-
ematical operations. These
operations include Fourier
transforms, convolutions,
and correlations. Each com-
mand is displayed graph-
ically in up to three win-
dows. SPIA also operates on
user-acquired data.

The package runs on the
IBM PC family and com-
patibles and supports
several graphics adapters, in-
cluding Hercules and IBM
devices. It costs $99;
“qualified students” can buy
it for $25. Contact Moon-
shadow Software, 5016
Castlewood Dr., San jose,
CA 95129, (408) 446-2459.
Inquiry 593.

Linking XENIX
Machines

MB's TEAMate is a

tool that enables
groups of people to work
together using their existing
terminals, XENIX-based per-
sonal computers, and
software.

TEAMate structures users

files into an outline form,

from which members of the
team can develop, reorga-
nize, edit, or read docu-
ments. These can include
text, spreadsheets, or
graphs.

The software can also be
used as an electronic mes-
saging system and a com-
puter conferencing system
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for both internal and exter-
nal communication.

The user interface is cur-
cursor-controlled. Other fea-
tures include an on-line help
facility, database access con-
trol. XMODEM support, and
mappable keys for non-
standard terminal support.
You can customize the com-
mands, database, and screen
and print formats for vertical

applications.

TEAMate runs under SCO
XENIX System V on the IBM
PC AT and compatibles.
Prices for TEAMate start at
$1995. An upgrade Kkit,
which includes SCO XENIX
System V, a database sys-
tem, a word-processing
system, 2 megabytes of

(continued)




BUT HIS TOOLS HAVE.

Counting the corn and measuring the market used to demand And for lightning-fast, high-quality data processing, the 294 wide
artistic, as well as accounting, virtuosity. And before you could carriage simply can’t be beat.
show your results to the powers that be, you had to wait forthe  Add color as brilliant as anything along the Nile—just by

ink to dry on the papyrus. pushing a button. And special effects like boldface, underlines
Today the whole procedure is cut and dried. Computers and italics are as easy to use, too.

separate the wheat from the chaff. The MICROLINE 290 series

And printers present the results works with your IBM®, IBM com-

faster than an asp can strike. TS ot L o patibles and other major
Now, the new OKIDATA 1eE PCs. And works perfectly,

MICROLINE® 290 series goes
beyond speed to give you
graphic capabilities the
ancient scribes would envy.
The 292 model produces
executive-quality correspon-
dence at "need-it-yesterday” don't have to know how to
speed. The 293 prints just as - —— | draw. For the dealer nearest
fast on paperaswideas 16”. = _ | you, calLl—SOO-OKlDATA.

OKIDATA

an OKI AMERICA company

thanks to OKIDATA's high
quality and rugged reliability.

Count on OKIDATA to pro-
duce the clearest presenta-
tions for your business. And
count yourself lucky you

| =z or 1331-2983 averaye

We put business on paper.
Inquiry 256 7

Registered Trademarks: OKIDATA and MICROLINE (Registered U.S. Trademark). Oki America. Inc. Marque déposée de Oki America, Inc. IBM. International Business Machines Corp:




WHAT'S NEW

SOFTWARE ©® BUSINESS AND OTHE

memory, and four serial
ports, costs $4500. For more
information, contact MMB
Development Corp., 753
Deep Valley Dr., Rolling Hills
Estates, CA 90274, (213)
541-4504.

Inquiry 594.

Relational Database

icrorim announced

R:base System V, a
database management prod-
uct for the IBM PC and
compatibles. This relational
database enables multiple
users to perform data man-
agement and create pro-
grams to automate data
management tasks in stand-
alone or multiuser LAN
environments.

R:base System V requires
an IBM PC, XT. AT, or com-
patible, with PC-DOS or MS-
DOS 2.0 or higher for single
users, 3.1 or higher for
multiusers. Single users
need 512K bytes of RAM;
multiusers need 640K. A
hard disk is required. The
price is $700. For more in-
formation, contact Microrim
Inc., 3925 159th Ave. NE,
PO. Box 97022, Redmond,
WA 98073-9722, (206)
885-2000.

Inquiry 595.

Database for
IBM PCs

AS-Plus, a program-

mable relational data-
base, was announced by
Business Tools. It combines
the aspects of a file
manager, a relational data-
base, and an application
development system.

TAS-Plus enables you to

create, add, change, and
delete database records
without writing a program.
Front-end facilities include
pull-down menus and on-line
help screens. You can dis-
play multiple records and
manipulate data with the
browse utility. The report

Scve:al coanands d

| S———

SELECT

lay data fron a dalaba:

Displays data fros a table in rows and coluans,

ROWSE  Displays dala while scrolling up, down, left and right In the

tous and coluans of & lable.

COMPUTE Calculate: the count, ninfaus, paxirum, average; sua, nupber of |
roqs, slandard deviation, variarce or all of these value:

for a colusn.
TALLY

Disptay: unlque values with nunber of ogcurvences in & colysr,

CROSSTAB Cross-labulales values in Lo colupns
LisT Displeys inforaation aboul the slruclurs of an open dalabase or
Lisls evailable databese: en the current directory. )

VIEW b

¢ & vlew lo Look al data in sultiple tables.

annand=—

CROSSTAB LIST

A screen from Microrim's R:base System V.

writer organizes the data
that you select into report
formats that you define.
Also, you can convert
dBASE Il files to TAS-Plus
files with another utility. Up
to 16 files can be open at
the same time, and they can
be updated as well. And
you can chain to other pro-
grams or execute DOS com-
mands without leaving
TAS-Plus.

System requirements in-
clude an IBM PC, XT, AT, or
compatible running MS-DOS
or PC-DOS 2.0 or higher.
You must also have a mono-
chrome or color monitor,
384K bytes of RAM, and at
least one floppy disk or
hard disk drive. TAS-Plus
costs $69. For more infor-
mation, contact Business
Tools Inc., 4038-B 128th Ave.
SE, Suite 266, Bellevue, WA
98006, (206) 644-2015.
Inquiry 596.

Graphics Glue

lue is a Macintosh soft-

ware package that
enhances desktop-publishing
programs, such as Page-
Maker and ReadySetGo, by
letting you incorporate in a
document graphics from
most Mac applications. Solu-
tions Inc. says its product
also makes electronic
distribution of documents
{(newsletters, for example)
practical.

The program adds a print-
to-disk capability to most
Mac applications. After
you've saved a graph or a
spreadsheet, you can copy
images into a document be-
ing produced with MacWrite,
MacPaint, Word, or other
software. Images copied by
Glue are not limited by
screen size.

Once you've printed a
document to disk, you can

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 verified. 1f you want
your product to be considered for publication (at no charge), send full infor-
mation about it, including its price and an address and telephone number
where a reader can get further information, to New Products Editor, BYTE,

One Phoenix Mill Lane, Peterborough, NH 03458,

send it through a network or
e-mail system, using most
communications packages,
Solutions says.

Glue runs on any Mac and
is HFS-compatible. Sug-
gested retail price is $49.
Contact Solutions Inc., PO.
Box 989, Montpelier, VT
05602, (802) 229-0368.
Inquiry 597.

Function Library
Enhances Clipper

C ommunication Horizons
announced five versions
of its function libraries,
which provide record- and
file-locking capabilities for
the Clipper dBASE Iil com-
piler from Nantucket.

NovelLib provides multi-
user capabilities for Clipper
running on the Novell Net-
work and requires Novell's
Netware 4.61 or higher.
PCnetLib is for use with
{BM’'s PC Network or Token
Ring. MlinkLib works with
The Software Link’s Multi-
Link Advanced or LANLink.
3ComLib is for use with
3Com’s EtherShare series.
OrchidLib works with Alloy
Computer Products’ ATNX,
RTNX, or NTNX and AST's
PCnet.

All libraries share the
same syntax and can be
transported to another net-
work with few program
changes, according to the
company. The multiuser
libraries include a basic core
of functions that parallel the
record- and file-locking func-
tion of dBASE III Plus.

To use the libraries, you
must have the appropriate
network or multiuser system
and an IBM PC or compati-
ble with approximately 20%
of free memory above the
single-user program size.
The libraries cost $99 each.
Contact Communication
Horizons, 701 Seventh Ave.,
Suite 900, New York, NY
10036, (212) 724-0150.
Inquiry 598.
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Small Wonder.

Proof positive that good things
come in small packages is the
new 3.5-inch diskette.

And that’s big news for anyone
who uses an appropriately con-
figured IBM PC, PC/XT, Personal
Computer AT and the new IBM
>C Convertible.

Durable 3.5” diskettes, allow
you to carry over 350 standard
typed pages (720KB) in your shirt
pocket. That’s twice as much
information as on a 5.25"” (360KB)
diskette, in a much more rugged,
portable form.

The new 3.5" diskette stores up to twice
as much (720 KB) as a 5.25" (360KB)
diskette.

Now IBM PC users have the option
of using programs and datain either
size, and the flexibility to work with
other members of the IBM PC family
using 3.5" diskettes.

Translation Services.

The new IBM Personal Computer
3.5" External Diskette Drive provides
a vital bridge between your IBM PC
and 3.5" technology. This compact
unit makes it easy for you to share
information between
i computers using 3.5"
\ ‘ ‘ diskettes and

5.25" diskettes.

The IBM PC 3.5" -
External Diskette Drive N}
provides a cost-effective bridge

7
between 3.5" and 5.25"technology.

| Convertible. Or, a week’s worth of

The new IBM PC Convertible is a f

The IBM Personal Computer 3.5"
External Diskette Drive comes in
two models, one for the IBM Personal
Computer AT and one for the IBM
PC, PC/XT or IBM PC Convertible.

Information and applications can
be shared* between 3.5 diskette |
drive machines and an 1BM PC
running DOS 3.2 with the IBM
Personal Computer 3.5" External
Diskette Drive attached.

Transferring files and programs
between 3.5" and 5.25" diskettes is as
easy as making a backup copy of a
diskette. So, you can very quickly have
a “database to go” for your IBM PC |

sales call information in a ready-to-use
form for your secretary when you
return. 1

Print Evolution. |
The new IBM Proprinter XL is

especially designed to make life casier
for those who work with accounting
applications. [ts wide carriage design
and switchable printing speeds of up ]
to 200cps are perfectly suited for ‘
spreadsheet applications.

The IBM Proprinter XL also
features an easy-to-use front operator |
panel that lets you choose from the
XDs extensive menu of features, even
if you have little or no programming
skills.

Plus, the new Proprinter XL offers
along list of standard, labor-saving
features to make many printing
jobs easier: easy printing of
_ single sheets and envelopes
!.:r‘ without removing your
B continuous forms paper,
power-assisted paper |

L3

loading, all-points-addressable graph-
ics capabilities, near-letter-quality
printing (40cps), and emphasized text
printing (100cps). Plus, you can set
the printer in double high, double
wide or emphasized print through the
operator panel or through software.

Power To Go.
The new IBM PC Convertible can

play two powerful roles in any business-
person’s life.

In the office, with an optional
IBM PC monochrome or color display
and adapter, the PC Convertible
fills the bill as a space-saving
desktop PC.

But when you’re ready to hit the
road or runway, just attach the high
quality, 80-column x 25-line detach-
able LCD display, and the PC
Convertible is ready to travel, too.

Weighing in at a scant 12 pounds.
the IBM PC Convertible delivers
{ull-size PC performance in a portable
computer with heavyweight features
including:

A full-function keyboard with full-
size keys and the same center-to-
center key spacing as a standard IBM
PC keyboard.

A fast, very efficient 80C88 micro-
processor with up to 10 hours of
non-stop computing power between
battery recharges (with average use).

Up to 512KB of user storage
(through 128KB expansion cards
from a standard 256KB).

Dual 3.5" diskette drives supporting
720KB capacity 3.5" diskettes.

Additional IBM PC Convertible
features help ensure that work done
on the road doesn’t get lost in transit.



Welcome To Read Only.

Here’s great news for IBM PC users.
IBM has expanded its already
expansive PC product line to bring
even more power and (lexibility to
your desktop.

In this issue alone you’ll be reading
about new enhancements to the
IBM PC/XT, the 1BM Personal
Computer AT® the IBM PC Keyboard,
the IBM Proprinter, the Mainframe
Communications Assistant, and
more.

And, as if that weren’t enough,
IBM has also found time to expand
your computing horizons even
more by introducing exciting new
PC produets. Thisissue of Read Only
will tell you about the new 1BM PC

Two Citrl and Alt

keys for ambidex-

trous access.

Isolated Escape key
to help reduce
keying errors.

Eniarged Tab and
Caps Lock keys.

new IBM PC 3.5" External Diskette

Convertible, new 3.5" diskettes, the

Drive, and two new accounting
soltware packages.

HARDWARE NEWS

The Right Touch.

To make it easier than ever to work
at an IBM PC/XT or Personal
Computer AT, IBM has introduced
the new [IBM Enhanced Personal
Computer Keyboard (shown below).

Twelve Funetion

keys in new position—
two additional
Function keys pro-
vide added flexibility
in host access or
communications

and Shift keys.

Enlarged Backspace

IBM redesigned its classic
keyboard to better meet the needs
of PC users, office system users, as
well as users who communicate with
larger computers.

To accomplish this, IBM included

 separate cursor and screen control

keys, making it easier for users to
dedicate the numeric keypad to
numeric input when working with
number-intense applications. Plus,
the keypad can still be used for
cursor and screen control when not
in the num/lock mode.

IBM also increased the number
of function keys from ten to twelve,
arranged across the top of the
keyboard. This gives users two
additional keys for increased
automatic operation.

All to enhance the productivity of
those who work with words, numbers
or a host of other applications.

Dedicated Funetion
Control keys for
frequently used
funetions.

applications. (

N Dedicated Numeric
\ Pad including Enter
key and four
Arithmetic Function
keys for easy
numeric input.

Separate Screci
Control and
Cursor keys for
faster, easier access:

The IBM Enhanced PC Keyboard

to help you be more productive, faster.



wer PC that works wherever you do.

These optional features include:

An internal modem feature to let
you communicate with other
computers simply by plugging the
PC Convertible into any standard
modular phone outlet.

The IBM PC Convertible Printer for
system battery powered, near-letter-
quality printing anywhere.

Plus, the IBM PC Convertible can
come with a helpful set of programs
to get you up and running on the
road to enhanced productivity. Fast.

Planned For Growth.

It’s a classic case of a very good
thing that just keeps getting better.
IBM has now introduced the
enhanced PC/XT product family:

increased [lexibility in storage,

memory and option configuration for

maximum productivity today, and

The new IBM PC/XT—enhanced power

and flexibility for today. And tomorrow.

plenty of room to expand as your
business does.

The XT is now available with a 20-
megabyte hard file that can store up
to 10,000 pages of information.
There’s also an easy, low cost way to
increase memory to a full 640KB on
the system board without tying up
valuable expansion slots. And the
XT now has 3.5" diskette capability,
utilizing the new IBM Personal
Computer 3.5” External Diskette Drive.

Plus, full IBM PC compatibility
means that no matter which XT model
you choose, you can benefit from
the extensive IBM Personal Computer
software library.

The new IBM PPC/XTs, because

one size should not have to fit all.

Power Play.

If you thought you’d seen all the
IBM Personal Computer AT has to
offer, think again. Twice.

IBM has increased processor speed
in two new models of the IBM
Personal Computer AT by an impres-
sive 33% (from 6mhz to 8mhz). So,
they’re sure to hecome your fast
friends if you work with large spread-
sheets and volumes of data.

The new models offer a standard
30MB hard file and the option to add
an additional 20MB or 30MB hard
file. That’s a grand total of 60MB,
or approximately 30,000 pages of
words and numbers.

These two newcomers are born
communicators: Sharing files with
other PCs from a variety of popular
software programs. Working as a
server for data storage and file

processing in an IBM PC LAN running

the IBM PC Local Area Network
program. Utilizing IBM TopView™
and one of the IBM PC 3270 Emula-
tion Programs to access mainframe
information and to execute PC

DOS and mainframe applications
concurrently.

And the best news of all is that
you can get all this increased
power without an
increased price.

20MB  30MB

Now the IBM Personal Computer AT
offers a choice of hard files 1o meet
your storage needs.

WHAT’S THE PROGRAM

Meet Your New Assistant.

Keeping the books for a small
business is a very big job. So, IBM
thought you could use a friendly,
versatile, highly skilled assistant.
The new IBM Accounting Assistant
Series.

This complete series of automated
bookkeeping application programs
for small to medium size businesses
can help cut any job down to size.
And, its modular design means that
you can start out with just the pro-
grams you need today, then expand
your series as your business grows.

The IBM Accounting Assistant
Series includes six individual
editions: General Accounting,
Accounts Payable, Accounts Receiv-
able and Billing, Payroll, Inventory
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The IBM Accounting Assistant Series.
Big help for small to medium size
businesses.

Control and Purchasing, and Job Cost
bidding software.

Plus, thanks to the IBM Accounting
Assistant Series’ user-friendly attri-
butes and easy-to-follow instructions,
you can start profiting from your
system from day one.

High-Powered Advice.

Perhaps your business has pro-
gressed past the need for basic
accounting soltware. Then you
should consider getting powerful,
sophisticated help: the IBM
Business Advisor.

1BM Business Advisor PC account-
ing software takes integrated software
to a new level of sophistication and
ease-of-use.

Business Advisor’s seamless
architecture allows functions from
each of its modules to play together
Passage back and forth among the
General Accounting, Accounts
Payable, Accounts Receivable, Payroll,
Inventory Control, Order Entry and
other applications is intuitive.
Menus guide you easily from one task
to another.

And when you make a change
anywhere, consider it made every-
where it applies. Automatically,
through Business Advisor’s real-time
posting feature.

This Business Advisor speaks your
language, too. It uses business language
instead of accounting language,
and has over 80 easily customized
financial report formats built in.
And you don’t have to keep this all
to yoursell, because in an IBM LAN

different people at different PCs
can work on the same file at the
same time.

And you always go further when
everyone is working together.

“NEWS” BRIEFS

The 3270 Emulation Programs,
Entry Level, Version 2 and Version 3,
give you an easy and inexpensive
way to attach your IBM PC to your
host computer.

Working at your IBM PC, stand-
alone or in an IBM LAN, you can
now utilize the local power and user-
friendly attributes of your PC for
DOS applications, plus have access
to the vast memory, numbcr—crunching
capacities and other productivity-
enhancing capabilities of your host
computer.

The Entry Level product offers up
to 40% faster file transfer between your

IBM PC 3270 Emulation
Products can put your IBM PC or IBM
LAN in touch with the big time:

PC and host computer. A “Hot Key”
for easy switching between host and
PCapplications. Keyboard remapping
s0 you can always work in a familiar
keyboard format. And much more.
Versions 2 and 3 can provide an
economical gateway which lets you

share the wealth of host knowledge
with the members of your IBM PC
Network or Token-Ring Network.

Versions 2 and 3 support the new
PC DOS 3.2, 3.5" media, the 1BM
Local Area Network program 1.10,
a host of printers and the "lopView
I.I interface, for multitasking and
windowing capabilities.

All of which adds up to added
productivity for you and everyone
| on your IBM Local Area Network
or token ring.

‘To find out more about the entire
family of 3270 PC Emulation
Programs, as well as a wide range of
| other IBM connectivity hardware
and software, watch for the next

Read Only.

]

Mainframe Communications
Assistant enhancements include
3.5" media support and increased
IBM PC family communications
capabilities.

The IBM PC Yoice Communica-
tions Option speaks for itsell. This
multifunction adapter card can
allow your IBM PC to recognize and
respond to voice commands, speak
text that appears on the screen,
initiate and receive/record/playback
phone calls, provide remote, tone
push button phone access to your PC
(and host), and transmit voice and
data simultaneously.

For more inlormation on any of the
Personal Computer products dis-
cussed in this issue of Read Only, see
your Authorized IBM Personal Com-
puter Dealer. Or, call 800-447-4700.

In Alaska call 800-447-0890. |

IBM and Personal Computer AT are registered
trademarks of International Business Machines
Corporation. PC/XT and TopView are trademarks
of International Business Machines Corporation.

*Belore copying any software product, be sure to
read, understand and comply with the specifie
software license agreement and installation
instructions for that product.

© 1986 International Business Machines Corporation.
Little Tramp character licensed by Bubbles Ine., S.A.




E'VENTS AND CLUBS

EVENTS

Mibpcon/86, Dallas. TX. Electronic Conven-
tions Management Inc.. 8110 Airport Blvd..
Los Angeles, CA 90045, (800) 421-6816;
in California, (800) 262-42Q08 or (213)
772-2965. September 9—11

ESC 86: SECOND EUROPEAN SIMULATION
CONGRESS, Antwerp, Belgium. The Society
for Computer Simulation, PO. Box 17900,
San Diego, CA 92117-7900. or Ghislain C.
Vansteenkiste, Professor of Engineering,
University of Ghent, Coupure Links 653,
B-9000 Ghent, Belgium, tel: 91-236961,
ext. 400; telex: 12754 RUGENT.
September 9-12

SOFTWARE ENGINEERING '86, Southampton
University, United Kingdom. BISL Con-
ference Dept. (SE '86). The British Com-
puter Society. 13 Mansfield St.. London
WIM OBP. United Kingdom, tel: 01 637
0471. September 10-12

THE 39TH ANNUAL CONFERENCE ON
ENGINEERING IN MEDICINE AND BIOLOGY,
Baltimore, MD. The Alliance for Engineer-
ing in Medicine and Biology. 1101 Connec-
ticut Ave. NW, Suite 700, Washington, DC
20036, (202) 857-1199. September 13—16

EUROMICRO 86: TWELFTH SYMPOSIUM ON
MICROPROCESSING AND MICROPROGRAM-
MING, Venice, Italy. Mrs. Chiquita Snippe-
Marlisa. p/a TH Twente, Dept. INF, Room
A227, PO. Box 217, 7500 AE Enschede.
The Netherlands, tel: (31) (53) 338799;
telex: 44200 THES. September 15-18

FALL NATIONAL DESIGN ENGINEERING
SHow & CONFERENCE, Jacob K. Javits Con-
vention Center. New York. NY. Fall Na-
tional Design Engineering Show, Cahners
Exposition Group., 999 Summer St., Stam-
ford, CT 06905, (203) 964-0000.
September 16—18

THIRD ANNUAL INTERNATIONAL FORUM ON
Micro-BASED CADD, Colorado State
University, Fort Collins, CO. Office of
Research, Development, and Training.
Department of Industrial Sciences, Col-
orado State University, Fort Collins, CO
80523, (303) 491-5278. September 17—19

‘CANADIAN HIGH TECHNOLOGY WEEK, Of-
tawa, Ontario. Canadian High Technology
Week, 2487 Kaladar Ave., Suite 214, Ot-
tawa, Ontario. Canada KIV 8B9. {613)
731-9850. September 21-27

September 1986

1986 NEBRASKA VIDEODISC SYMPOSIUM,
Lincoln, NE. Videodisc Design/Production
Group, KUONTV/University of Nebraska,
PO. Box 83111, Lincoln. NE 68501-3111,
(402) 472-3611. September 22-25

PDOS INTEREST GROUP CONFERENCE,
Garden Grove, CA. Eyring Research In-
stitute Inc.. 1455 West 820 N, Provo, UT
84601, (801) 375-2434. September 22-25

ULTRATECH '86, Long Beach. CA. Gregg
Balko. Society of Manufacturing Engineers,
One SME Dr.. PO. Box 930. Dearborn, Ml
48121, {313) 271-1500. September 22-25

ARTIFICIAL INTELLIGENCE AND ADVANCED
COMPUTER TECHNOLOGY CONFERENCE/EX-
HIBITION, Rhein-Main Halle, Wiesbaden.
West Germany. Tower Conference Man-
agement Co., 331 West Wesley St.
Wheaton, IL 60187, (312) 668-8100. In
Europe, TCM Expositions Ltd., Exchange
House, 33 Station Rd.. Liphook. Hamp-
shire GU30 7DN, United Kingdom, tel: (44)
0428-724660; telex: 859438 TOWER.
September 23-25

THE INTERNATIONAL VIDEOTEX INDUSTRY
EXPOSITION AND CONFERENCE, New York,
NY. Susan M. LeDonne, Cahners Exposi-
tion Group, 999 Summer St., Stamford, CT
06905, (203) 964-0000. September 23-25

ACC '86: 1986 AuUSTRALIAN COMPUTER
CONFERENCE AND EXHIBITIONS, Mel-
bourne, Australia. Peter Peterick. Riddell
Exhibition Promotions Pty. Ltd., Riddell
House, 137-141 Burnley St., Richmond,
Victoria 3121, Australia. September 23-26

INTEREX/HEWLETT-PACKARD COMPUTER
UsSerRs CONFERENCE, Detroit, MI. Interex.
680 Almanone Ave. Sunnyvale, CA 94086,
(408) 738-4848. September 29—Qctober 3

NORTHCON/86 ELECTRONIC SHOW AND
CONVENTION, Seattle, WA. Electronic Con-
ventions Management Inc.. 8110 Airport
Blvd.. Los Angeles. CA 90045, (800)
421-6816; in California, (800) 262-4208 or
(213) 772-2965. September 30—October 2

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

THE AMIGAN APPRENTICE AND JOURNEY-
MAN, PO, Box 411, Hatteras, NC 27943. For
Amiga programmers,

NORTH AMERICAN AMIGA USERS GROUP
(NAAUGQ), Box 376. Lemont, PA 1685I1.

MACINTERESTED, Nashville Macintosh
Users Group, c/o Clark Thomas, 2305
Ellison Place #C5, Nashville, TN 37203,
(615) 327-1757.

INDY ST ComPUTER CLUB, Box 2525, In-
dianapolis, IN 46206, (317) 898-9856.

AMIGA ATLANTA, Box 7724. Atlanta, GA
30357, (404) 676-0384 or 676-0411.

SPACE CoasT AMIGA Users Group, PO.
Box 2098. Merritt Island, FL 32952.

TORONTO ATARI FEDERATION, 5647 Yonge
St. #1527, Willowdale. Ontario. Canada
M2M 4E9.

THE SPACE COAST MACINTOSH MEETING
AND DRINKING SOCIETY (MACMAD), clo
Jamie Cox. 2604 Lewis St., Melbourne, FL
32901, (305) 723-7935.

TEcHNOLOGY UPDATE, Sensory Aids Foun-
dation, 399 Sherman Ave. Suite 12, Palo
Alto, CA 94306, (415) 329-0430. Tech-
nology for blind and partially sighted
people.

APPLE PUGETSOUND PROGRAM LIBRARY
EXCHANGE, APPLE. Co-op. 290
Southwest 43rd St.. Renton, WA 98055.

SNAP-N-SKETCH IMAGE PROCESSING USERS
GRrouP, PO. Box 9506. Berkeley. CA 94709.
{415) 841-7627

KCS CompuCLuB, KCS Micro Computer
Services, 8 Reynolds Cr., Belleville, Ontario,
Canada K8P 2W7, (613) 966-8250.

‘GAVILAN UserR GROUP, Robert Brown. 780
Manx Ave., Campbell, CA 95008. (408)
379-2774.

MILWAUKEE AREA IBM PC Usgers GRouP,
PO. Box 2121. Milwaukee, W1 53201-2121.

BAHAMAS BULLETIN BOARD SYSTEM. Erik
Russell. PO. Box N1684. Nassau. Bahamas,
(809) 326-5630. For Commodore 64 and
128 users. B
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Conducted by Steve Ciarcia

A SHARP APPLE
Dear Steve,

I am the owner of an Apple lle and a
Sharp PC-1350. | have learned that a
modem and/or RS-232C interface is now
available for the PC-1350 (perhaps for
other Sharp PC machines as well).

However, | have been unable to locate
information on how to hook my two com-
puters together so they can communicate.
Do you have any suggestions? Also, do
you know of any users groups for Sharp
PC-series computers or of any publica-
tions devoted specifically to these
computers?

LARRY JONES
Manhattan Beach, CA

It would seem that the easiest ap-
proach to communication between your
Sharp and Apple machines would be
ASCII transfer through modems. Terminal
programs in both machines would ease
uploads and downloads and could allow
format changes in files, allowing, for in-
stance, BASIC program transfer. As these
machines are widely dissimilar hardware-
wise, this would seem to be the best way
to go.

I am uncertain of the availability of a
Sharp-specific publication or a users
group in your area. A Sharp dealer would
probably know of any such magazines.
As to users groups, you might contact

The Silicon Valley Computer Society
PO. Box 60506
Sunnyvale, CA 94088

They might be able to advise you of clubs
in your area that are interested in Sharp
computers. You might also pick up a copy
of Computer Shopper (available at many
electronics and computer shops); they
have listings of users groups that are up-
dated monthly.—Steve

8 or 16?
Dear Steve,

As a relative newcomer to computer
hardware systems, 1 am somewhat per-
plexed to find a large number of 16-bit
computers that have only eight DRAM
chips on the main processor card. In-
cluded in this list are many of the newer
computers, like the Amiga and the Atari

50 BYTE « SEPTEMBER 1986

5208T, as well as the Cypher, which sports
a 68000 and a Z80—surely there must be
some way of accessing a 16-bit-wide RAM
bank with two reads or writes of the Z80
rather than slowing the 68000 down by
forcing it to increment the address after
each half-word.

For the benefit of any other tyro who
may be perplexed by the anomaly of a
“four-lane highway with a two-lane tollgate
at the end.” could you please explain the
pros and cons of 8- versus 16-bit-wide
RAM in a 16-bit processor system?

I cannot imagine that price has anything
to do with it, since the Amiga and the
520ST are recently released machines,
and 2 56K-bit DRAMs are available for less
than $5 apiece.

Is it true that the NS32016 CPU has a
CP/M subset of its coding? Does this mean
that CP/M can be run directly on an
NS32016?

CHRIS WENDT
Malvern, Victoria, Australia

There’s a simple trade-off that governs
whether or not a manufacturer will use
a full 16-bit interface for a computer: Will
the added performance add enough
sales to outweigh the cost of the added
hardware? As it turns out, fetching two
bytes in sequence isn't a severe penalty
with micros that are designed to use an
8-bit bus, so for most tasks the smaller
bus wins out. The trick is that the 808x-
and 680xx-class processors fetch instruc-
tion bytes before they're needed, when-
ever the bus isn’t being used for anything
else. In most cases, the prefetching hard-
ware can keep up with the instruction ex-
ecution hardware with little performance
degradation.

Using both 16-bit and 8-bit processors
on the same bus has some interesting
consequences: If the memory is 16 bits
wide, you must read and write two bytes
at a time. How do you handle an 8-bit
processor writing only one byte? In ef
fect, the memory hardware must read
two bytes, change one of them, then
write them both back. Remember that a
16-bit memory can't be accessed byte by
byte!

There are two reasons why you don't
see 16-bit-wide RAMs, ROMs, and

EPROMs. The first is pin count: 16 for
data I/O, I each for power and ground,
2 for chip select and output enable, then
7 or 8 for a multiplexed address add up
to 28 pins and a rather large (expensive)
package. The second is economics: IC
prices are determined in large part by
sales volume. A 16-bit-wide IC could be
used only in a 16-bit-wide system; an
8-bit-wide IC can be used in either a
16-bit or an 8-bit system. If you're a
manufacturer, you'll always choose to
produce a part that can be used in the
most systems.

As far as | know, the National Semicon-
ductor 32000 family isn’t compatible with
the Intel 8080 instruction set used by
CP/M computers. You may be thinking of
the new V20 processors from NEC that
are pin-compatible with Intel 8088 ICs
but can also emulate an 8080 when a
special mode is used —Steve

SOLENOIDS
Dear Steve,

| am a graduate student in water re-
sources engineering at Texas A&M Univer-
sity. We are currently modeling water
distribution networks (water supply sys-
tem: pipes, elevated tanks, pumps, etc)
with a program written in BASIC. We need
to be able to trigger electric solenoids to
turn pumps, valves, etc., on and off from
within the program. | haven't seen any
solenoid-driver software or hardware ad-

vertised that could be operated with the
{continued)

IN ASK BYTE, Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
clo Steve Ciarcia
PO. Box 582
Glastonbury, CT 06033
Due to the high volume of inquiries, personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and canvot be returned.
Be sure to include "Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Eric Albert. Bill Curlew. Ken
Davidson, Jeannette Dojan, Jon Elson. Roger |ames,
Frank Kuechmann. Dave Lundberg, Edward Nisley.
Dick Sawyer. Andy Siska. and Robert Stek.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED!



MICROSOFT LANGUAGES NEWSLETTER  Vol. 1, No.9
News about the Microsoft Language Family

Adding New Commands to Microsoft* QuickBASIC Version 2.00

The standard way to add separately compiled modules to a BASIC program has been through the use of a linker,
but Microsoft QuickBASIC provides a second method as well. The Microsoft QuickBASIC BuildLib routine can be
used to add separately compiled modules to the BASIC runtime file. You can create a new runtime file that includes
software interrupt support by typing:

BUILDLIB USERLIB.OBJ, QB__BIOS EXE;

This will create a new runtime file by the name QB__BIOS EXE that can be used by Microsoft QuickBASIC.
When you load Microsoft QuickBASIC, you must specify the new runtime file with the /L switch as follows:

QB/L QB_ BIOS.EXE
~ This allows Microsoft QuickBASIC to support separately compiled modules without requiring the LINK step.

Using the mouse in Microsoft QuickBASIC Version 2.00 Programs

The software interrupt routines that you just added to Microsoft QuickBASIC can be used to access the ROM BIOS
and DOS system service routines. These routines provide a range of mouse, keyboard, video, and DOS services that
were previously unavailable to BASIC programs. The following example lets you draw in high resolution graphics mode
with the mouse. The mouse driver MOUSE. COM) must be installed before running this program.

DEFINT a-z "everything is integer
SCREEN 2 "high resolution graphics
m0=0:ml=0:m2=0:m3=0:0ldx=0:0ldy =0
C/SLL mouse( m0, ml,m2, m3) "initialize mouse
mO=1
CALL mouse( m0, ml, m2, m3 ) ’turn on mouse cursor
m0=3
WHILE inkey$ =" ‘exit when a key is pressed

CALL mouse( m0, m1, m2, m3 ) "read mouse position
[F ml <> 0 THEN 'if mouse button pressed
LINE(oldx,0ldy)—( m2, m3 ) "draw a line to mouse position
oldx = m2: oldy = m3 "save old position
END IF
WEND
END

)

Call the mouse interrupt driver

SUB mouse( m0, m1, m2, m3 ) STATIC

DIM regs( 7)
regs{ 0 ) = mO: regs( 1) = ml: regs( 2 ) = m2: regs( 3 ) = m3
CALL INT86( 51, VARPTR( regs( 0 )), VARPTR( regs( 0 )))
mO = regs( 0 ): m1 = regs( 1 ): m2 = regs( 2 ): m3 = regs( 3 )

END SUB

In addition to INT86, the userlib.obj module also contains the INT86X and PTR86 routines. The INT86X routine
should be used instead of INT86 when the system call requires segment registers. The PTR86 routine is used to convert
the address of a large numeric array variable to a segment-offset value for use with INT86X. Access to the software
interrupts adds tremendous flexibility to BASIC programs. However, care should be taken since BASIC does no error
checking on interrupt calls.

For more information on the products and features discussed in

Ll e R Latest DOS Versions:

write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00

ggllhlj)g e3.6th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 2.10

(80(5 426—§400. In Washington State and Alaska, Microsoft FORTRAN 331

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler 4.00

Microsoft is a registered trademark of Microsoft Corporation. MiCI'OSOft Pascal 3 31
Microsoft QuickBASIC 2.00

Look for the Microsoft Languages Newsletter every month in this publication.



ASK BYTE

IBM PC or a compatible. It would be best

if we could operate the solenoids from

within BASIC. Can you offer any sug-
gestions?

FRANK BELL

College Station, TX

Some boards available for the IBM PC
for control and instrumentation applica-
tions may satisfy your needs. These
generally won't drive solenoids directly
but can be buffered with transistors or
solid-state relays as appropriate. A cou-
ple of sources are

Analog Devices

PO. Box 280
Norwood, MA 02062
{617) 329-4700

Burr-Brown

PO. Box 11400
Tucson, AZ 85734
(602) 746-1111

Metrabyte Corporation
440 Myles Standish Blvd.
Taunton, MA 02780
(617) 880-3000

It is also fairly simple to use a printer

port to control your solenoids, if you can
get by with eight channels. The output
lines should be connected to latches or
flip-flops to hold the solenoids on, since
the printer ports are set up to output
short pulses. You could use one line to
signal the latches when to turn on or off
or use the flip-flop to alternately turn the
solenoid on or off each time it receives
a signal.

The method for doing this in BASIC is
to do LPRINT CHR$(n), where n is the
series sum (X; *2"i) fori=0to 7 and X,
is 0 or |, depending on whether solenoid
number i is to be turned on. For exam-
ple, if solenoids O and 2 are to be
switched, you would send CHR$(1+2"0
+ 0271 + 1+2°2 +0) or CHR$(5)
{binary 00000101).—Steve

BOOTING PROBLEMS
Dear Steve,

| recently purchased Orchid Tech-
nology's PCturbo 186 board and an AST
multifunction card for my IBM PC XT-
compatible machine. When [ boot the ma-
chine with both cards in it. I get a "bad
checksum” error from the PCturbo 186
board. The boards work fine on their own.

| have tried everything I can think of, in-
cluding removing the game ports and
changing the direct memory access chan-
nel. Have you any idea what might be the
problem?
Also, why won't the 80186 work with the
8087 on the PC motherboard?
PERUEZ BHATHENA
Dammam, Saudi Arabia

I talked to Howard Pitchon at Orchid
Technology about your problem. He says
that the most likely cause is a conflict be-
tween the printer interrupt on the multi-
function card and the interrupt used by
the PCturbo 186.

The PCturbo 186 board uses IRQ 7,
which is normally assigned to the printer.
There is little software on the market that
uses the printer interrupts, so you prob-
ably won'’t have any trouble if you disable
it. (And you'll surely have none if you
don't have a printer connected to the
portl)

There may be a jumper on the multi-
function card that disables IRQ 7. If not,
you will have to cut the trace that con-
nects the circuitry to pin B2l on the

(continued)

AC/FORTRAN~

The most powerful FORTRAN 77 compiler available for a personal computer.

AC/FORTRAN is a full feature, mainframe quality, ANSI FORTRAN 77 complier. It generates position independent,
directly executable native object code and includes: a full screen Debugger, Linker, Library manager, Runtime

Library, IEEE math, interface to €, VAX extensions and the ability to generate assembler source. There is no limitation on
code or data size; support for Complex numbers, Virtual arrays, and Overlays is provided. AC/FORTRAN requires only
46K of RAM, works with hard drives and is not copy protected. All of the following versions of AC/FORTRAN are source compatible

MacFortran V2.2 — HFS compatible. Includes full support for mouse, windows and toolbox. Distributed by Microsoft as MS
FORTRAN for Macintosh. $295

MacFortran/RL  —  Replacement Hardware Runtime library for MacFortran (MS FORTRAN) V2.1 and later. Version available
for NS32081 or the HyperDrive 2000 with MC68881. $149

MacFortran/020 —  Professional Series: includes all the features of MacFortran (MS FORTRAN) PLUS full support for
68020,/68881 upgrades such as Levco's Prodigy 4. $495

Amiga — Includes full support and special documentation for ROM interface. $295

Amiga/020 —  Professional Series: includes all the features of AC/FORTRAN plus full support for CSA’s 68020,/68881
Turbo Amiga. $495

Atari ST — Includes full support and special documentation for GEM. Runs on all 520/1040 series machines. $199.95

Telephone orders welcome

abs:ft -w=E

M and Microsoft are trademarks of Microsoft Corp.; VAX is  trademark of Digital Equipment: Macintosh is a trademark licensed to Apple: Amiga is  trademark of
Commodore/ Amiga: Atari and ST are trademarks of Atari Comp.: Macfortran, MacFortran/RL, MacFortran/020, and AC/FORTRAN are trademarks of Absoft Corp

4268 N. Woodward, Royal Oak, MI 48072 USA
(313) 549-7111  Telex 235608
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We have 1000’s of Software and
hardware items in stock. Shipments
on almost all items within 24 hours!

Call for programs
not listed

DATA
PRODUCTS

WmAREHOUSE

Technical & Other
Info. (602) 246-2222

TOLL-FREE ORDER LINE 1 800 421-3135

FREE! UP TO $100 SOFTWARE FREE!
With every purchase over $100.00 '\XOu can
select one of the following MS/DOS
diskettes at no charge. Please indicate
choice(s).

. Blueberry | - 54 basic utilit

includes printer select,

tion, etc. Retail value $

2. Blueberry Il -includes a banner genera-

tor, a label maker and a checker game

&requwes graphics card). Retail value
10.

programs
g];rap ic genera-

3. Print Select program - Assembly lang-
uage program to select different type
fonts, etc., or make your printer func-
tion as a correctabletypewriter - perfect
for envelopes, notes, etc. Adaptation
modules for popular printers included
and capability to adapt any printer.
Retail value $40.

4. Deposit Program Compiled DBase to
list and total cash, check, bank card for
bank deposit and keeps hlstory Deve-
loped for our corporate use - Super Pro-
gram! (source code available). Retail
value $40.

Select an additional diskette for every

additional purchase of $150 or purchase

over $500 and receive all fouratnocharge.

——DATA BASE MANAGERS ——
$334

Fox and Geller Quickcode ...
Fox and Geller Quickreport .. ..
Knowledgeman ||

NUTShEll File o s e ot TELE & & arel o ot P
Powenbases2s2% . RNl g ¥ty TN 212
RESiF [ lane s o wnal s saspcitiitap b o il 78
O - o St i o Lol Y B Call for prlce
RBage 5000 sudet eHafnd ' j « Siibah . do STtHe 1) 247
Al UE R o e T R A RS o 2 St 92
Wordtech DBase 3 compiler............ 419
——WORD-PROCESSING——
Easya(Microl Pro) e e i et T et 88
Leading Edge w/Merge/Spell ............ 75
M(CrosBI-Ward. Q. Qilkl-w. in SiF. Ju S =il Call
Multimrate B3, eyt e DI ey Call
Multimate Advantage .................. Call
Reachtexti5000M - Iis oy . g, e ey oo N 145
PE S Writel Tl .1 L Rv i, taeg Al G 78
Volkswriter 35, . o= 1 pathT Safe b 11 139
Webster Spell Checker.................. 37
Word Perfect 45Ia SNt - it v Sptpt L 195
Wardstar = ¢. 0. 20 b CHRY . e TR 162
Wordstar Propaces s s iy e 233
Wordstar 2000 . . i 233
Wordstari 2000+ 5l S WSl ... 278
——SPREADSHEETS ——
Microsoft Multiplan .................... 108
RS e R e e e o hiA ] 78
Supercalc 4n i A g L Sra s e Call
VP Plannerit- v Gl Bl N0 M. s SRy sl i 49
——ACCOUNTING—— p
BP| Accounts Payable ................. 299
BPI Account Receivable ............... 299
BPI General Accounting ....... . 299
BRL-BIYTO |l pip | et bt i e +4:299
I e TR o3 o T A P e Call
Doll arstanh e Haey 10 i et 94
Tobias Managing Your Money........... 94

TCS. Big Four equivalent of Peachtree
Series 4 - Specially augmented and cus-
tomized for your IBM PC Terminal and
Printer - GL, AR, PA, AP, CP/M-80, CP/M-
86 for PC XT, DOS 1.1, 2.0.

| Each Module $65 For All Four $249

——INTEGRATED——

Enable
Smart Software

.. Call
Call

——TRANSFER PROGRAMS——

CrosstalkeXV I a s wif o s e $89
Hayes Smartcom Il .. 88
MISLOSOITACOESE sy e bk 4 b o B Call
NOHOVEST Tl o s Zotutid 1 bt be b ol b ks LA 79
Remate' s Gk atilp v i o ap it il N o 89
——GRAPHICS——
CH AR ABLE Pairy il aih - o s ) bUE M el 205
EReRGREDRIG5:2, 0 vihin: dmiit bt e ] 289
VAR T e et T i 129
I (b=t A TR 99
FIEelanGe s M st oy doad ol ks 3 197
Graphwriter/Combo ................... 294
Microsoft Bus Mouse .................. 107
Microsoft Flight Simulator .............. 28
PC Mouse W/DR Halo Il ............... 106
PrirISITOD (saes rnrne o dfin it aeitds Sl 33
SigNMastern. . v, e s gy e st o RSN 134
INCREDIBLE VALUE!
Nationally advertised boards for IBM PC
and most compatibles at giveaway prices.
1 1 year warranty
Keyboards (similar to 5151) ......... $89
Monochrome Board w/Printer Port.. $79 |
Graphic Board with parallel port
| (similar to-Hercules Graphics) .... $85
Expansion Board 0to 576K.......... $42
Multifunction Board w/game port
(similar to AST Six Pack).......... $99
Four Drive Floppy Controller ........ $45
Color Card without printer port...... $79
Color Card with printer port........ $89

parallel,-serial-clock, 5151 type
keyboard, graphics board (similar

to Hercules), mono monitor, DOS 3.1
6 month national (TRW) warranty ..

MULTITECH Turbo IBM Compatible Com-
puter 256K, dual drives, BMHZ, Ports-

Call

——LANGUAGES——
Lattice C Compiler 3.0
Run C Professional
Microsoft C Compiler.................
Microsoft Fortran
Microsoft Macro Assembler
Microsoft Pascal Compiler
Microsoft Quick Basic

——UTILITIES——

Carbon Copy...........co..0. IRy
Copy
Copy Il PC Board
Copywright
Desqview
Direct Access
Fastback
Microsoft Windows
INOMORTITIESHS] S1.5% wwmat vatin sba |
SOOIk ety v ey gy ST R EIPL L
Prokey 4.0 ...

Superkey

——PROJECT MANAGEMENT ——

Microsoft Project
Super Project Plus....................

HARDWARE

——HARD DRIVES——
Bernoulli 20 MB % ht. w/Controller .. ..
Filecard 20 MB

Seagate 20 MB Internal w/Controller ...

Seagate 30 MB w/Controller
——MODEMS——

Hayes 1200
Hayes 1200B w/Software.
Hayes 2400

HARDWARE

U.S. Robotics Courier 2400 ...........
U.S. Robotics Password 1200

——RAM——
64K 150NS Chips {Japan-Setof 9) ..
256K Ram Chips (Set of 9)

——BOARDS——

AST Advantage.........ovoviiiiniin.
T X pAck (SBAK) Uizl T e s
Hercules ColorCard ...................
Hercules Graphics Card ...............
JRAM Il (Tall Tree).......ccoovivvnne.
J BAM Il AT (Tall Tree)
JiLazer) (Tall Tree). . .44
Paradise Five Pak
Paradise Modular Graphics Car
Quadram Board with Par/Ser

AnieiaamerPertf S il Lol 199
(OTEXele{olajr ] A oty by oA e SR U 185
Sigma Maximizer Multifunction......... 149
S EEE N AUTE U BoATdE ia s s i ah - 249
SITIBIEGAY RS S o e st vt s AL o Call
03] ke HE ek e lea T S S - R 155
AB Parallel Print Switch w/cables ....... 75
Mini Micro Parallel Print Buffer.......... 69
IBM 135 Watt Power Supply............. 59

——COMPUTERS——
(CTavitaiar. [PTERIERS Y = SISO MREe | WKL SO TEN Call
Sperry PC Mono 256K Dual Drive
Serial Port, Clock, MS/DOS 2.11 call

ABBOTT TURBO PC
IBM Compatible Computer, 4.77 MHZ or
7.47 MHZ, AT style keyboard, 640K, dual

drive, 135 watt power supply ........ 620
or with 20 MB Seagate Harddrive ..975
6 month limited warranty
ORARD FOTTADIETREL . ok Wt i o Call
——PRINTERS——
CITIZEN
ISR T0), s S Ry e P PN LR, ! 285
VIS RIS b T RS ST 2R 385
MSPE2020 Ef ke ir T I SESN S 325
@itizent 120D g N A S e 185
Premiere 35 Daisywheel ............... 469
CANNON Laser .................oo.e 1939
EPSON - Call on all models
NEC g
................................. 1098
RORRAralle e ok s o ol 970
P L i A o S AR SR s s T 0 il 1098
ENRSOUBMREAENAR oy N A s e e 398
OKIDATA - Call on all models
PANASONIC
VORI b g s R PR Y BT L AR, s 0 O VP
OO DR OR3P .o ity e TR o e
D2 e L e AR
IR I e S S LT

(PR s WA A N el T AL o (e e 5131 969
[FRYN] s AR o S e 28 1 Yook o TS AU 1 768
——MONITORS ——

EALDE RIRIEA e AT m L T Call for prlce
T S el AR C RN 8 Wy N e 259
et b AT R - S 544
Sam SUNGRIRT ISR T GEEE, s LR, 72
Taxan 121 Green .........ooovuieuvanaas Call
BRI A (1 BB e S S LT L e T Call
PnincetomiMaxg 2 st s i . g 159

ware is $5.00. AZ orders +6.7% sales tax. Personal check -
allow fourteen (14) days to clear. Prices are subject to
change. We accept purchase orders {from authorized com-
panies. All returns are subject to a restock fee. We do not
guarantee compatibility.

| TERMS: Add 3% for C.0.D. orders. Shipping on most soft- r

No Charge for MasterCard or Visa

=
MasterCarg VISA
2 —

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS

2701 West Glendale Ave. « Phoenix, AZ 85051

Hours 7 A.M. to 5:30 P.M. M.S.T. - Mon. thru Frl.
Saturday 10:00 A.M. to 3:00 P.M.

|
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card’s edge connector. First try the
jumper, then resort to surgery if it still
fails.

To locate B21, lay the multifunction
card down with the ICs underneath (the
solder traces on top) and the edge con-
nector pointing toward you. Count edge-
connector contacts starting from Bl on
the left near the mounting bracket: pin
B21 is the twenty-first contact. Use a
sharp knife or an awl to scrape a gap in-

to the printed circuit trace coming from

the pin; be careful not to damage any
other traces, but be sure to cut through
completely.

I doubt that the DMA channel is a
problem, but you should try both allowed
settings to see what happens. Start with
the default of direct memory access
channel 3 after you modify the multifunc-
tion card. Remember that you have to tell
the software which DMA channel is be-
ing used. The details for that are in the
instructions, and I suspect that you're

Display Telecommunications Corporation was named Best
Small Business Exporter in Texas for 1986 because we offer the
best IBM® PC clone available. We offer state-of-the-art
components and our service reps are always accessible to

answer your questions. Beat the systems with DTC.

MEGA-BOARD-XT™

MEGA-CASE™

Flip Top (requires a power
supply with a,switch in the

rear) Corporation.

MULTIPLE INPUT/ MEGA-KIT™
The Industry Standard DUAL OUTPUT Motherboard 256K ® Case ®
UFFER 130W Power Supply ® (2) %
MEGA-BOARD-AT™ B . Height Floppy Disk Drives
4 Computers In—2 Printers ith Controller
80286 CPU Out ¢ Automatically routes pitiicentple ke board
Computer to Printer e Inter- o
MEGA-NET™ nal B?Jfferlng 64K or 256K f:é'éislg.:ifs
Token-Passing Ring LAN ¢ |BM 2
NETBIOS Compatilbe Same as Mega-KIt but with-

OEM QUANTITY PRICING

AVAILABLE ON REQUEST

XT Bare Board 59.95
XT Assembled 256K  299.95
Mega-Case 69.95
Mega-Kit 775.00
DTC-2 BIOS 29.95
Power Supply 89.95
Switching Buffer 399.00

BIOS licensing,

IBM is a registered trademark of
International Business Machines

Display Telecommunications Corporation

8445 Freeport Parkway e Suite 445 e Irving, TX 75063
1-800-227-8383 ¢ For Technical Calls Only: 1-214-929-1382
TELEX 5106000176 DTC UD

out floppy Disk or Controller

POWER SUPPLY

130 Watt e Rear Power
Switch
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already familiar with them.

Howard also mentions that game
adapters have given some trouble in the
past, so you may want to remove that op-
tion if you can. When you get things
working without it, you can try installing
it again to see if it contributed to the
troubles.

The PCturbo 186 board does not use
any of the PC’s RAM space, so removing
RAM chips won't solve any of the prob-
lems. Do make sure that you've got the
multifunction card'’s switches set to in-
dicate the starting address at 256K bytes
and six installed banks with a length of
384K bytes when you reinstall the RAM
chips.

The reason that the 80186 on the
PCturbo 186 board can't use the 8087 on
the PC's system board is, sad to say,
because the PC wasn't designed to have
a complete computer system on an /O
card! The original IBM PC was intended
to have the '‘computer” part (the 8088
and 8087) on the system board and the
"I/O" part (printer ports and the like) on
the cards. IBM didn’t include the circuitry
that would allow the PCturbo 186 board
to connect to the 8087, so you won't get
any benefit from an 8087 when you're
running the PCturbo 186 board.

If your programs include 8087 support,
you might want to find out which version
is faster; 8087 running on the PC or
non-8087 running on the PCturbo 186
board. The results may be surprising!
—Steve

COMPUTER GENERATIONS
Dear Steve,

What were the first five generations of
computers, and what would you imagine
might be the next five?

What role do you see virtual devices
playing throughout these generations?

RICHARD WILLIS
Palma de Mallorca, Spain

It all depends on how you count, but
the first five computer hardware genera-
tions seem to be

1. Electromechanical calculators

2. Vacuum tube computers (mid 1940s to
late 1950s)

3. Transistor computers (early 1960s to
mid 1960s)

4. Integrated circuit computers (late
1960s to mid 1980s)

5. VLSI computers (mid 1980s onward)

The popular use of the term 'Fifth
Generation Computers”’ comes from the
Japanese effort to produce machines that
are much easier to use and capable of

(continued)



“Information Is The Next Frontier”

Michael B. Shane

Chairman, Leading Edge World Trade, Inc.

and Leading Edge Products, Inc.

ACCESS INFORMATION"*

Model D™

o o

_FEEsam

_ $1345.00

Model “L”™Modem

$149.95

The Leading Edge Model 'D”
comes complete with more stan-
dard features than most others list
as options. It's IBM®-compatible,
it comes with a 15-month warranty
and when configured with a single
drive is priced at $1345.00. A dual
disk-drive version and a 30MB
Fixed-drive version of the Model

iformation 1Rfor
IMATION inforr
nformation Infa |
INFORMATION |
RMATION inforie |

~fnrmatinn infe

The Leading Edge Model L'’
Series 1200B Modem fits in full
or half-size slots of the Leading
Edge Model D™, “"M"™, and
“MH'" " the IBM PC,AT,and IBM
compatibles. It's Hayes®-compat-
ible, yet at $149.95 is priced at
about a third the price of Hayes’
equivalent.

Electronic data bases like the
Source®™, CompuServes¥, and
2,500 others, give you instant
access to information on just
about every topic under the sun.
(Access charges vary.)

“D" are also available.
If you were to buy a Leading Edge® Model “D""™ Personal Computer and plug into it a
Leading Edge® Model “L" Series™ Modem, you'd have created one of the most powerful
information gathering and processing tools ever to sit on a desktop — for $1495.

How Powerful?

Think about instant access to current and historical financial quotes, up-to-the-minute
news on all topics, detailed statistics on companies, industries, or even the entire economy.

Think aboutinstant access to information on topics like medicine, law, finance, real estate,
politics, farming, and automotive repair — to name only a few.

Think about having immediate access to documented information on every subject from

astrology to zoology.

Just think about what you could do with all that information ; think of how profoundly it
could improve your life.

Now, stop thinking about it and call 1-800-USA-LEAD for more information and a Leading

Edge Dealer near you. For our Fortune Fleet Division, call 1 -800-457-7286.
* Jo obtain a copy of the Leading Edge Corporate Philosophy on information, please write to this address.

Leading Edge Hardware Products, Inc.
225 Turnpike Street
Canton, MA 02021 ,
In MA, (617) 828-8150. Fortune Fleet Division (617) 769-8050

Inquiry 197

LEADING EDGE®

Leading Edge and Logo are registered trademarks of Leading Edge Products, Inc. Model "D”, “M", M-H, Mode! "L" Series, and Information System are trademarks of
Leading Edge Products, Inc. IBM is a registered trademark of International Business Machines Corporation. Hayes is a registered trademark of Hayes Microcomputer
Products, Inc. The Source is a service mark of Source Telemarketing Corporation, a subsidiary of the Readers Digest, Inc. CompuServe is a service mark of CompuServe
Information Services, Inc.



-~ MEET
DISTINGUIS

3 paper feeding controls, Diagnostic self-test
plus paper-saving signals errors with

push/pull tractor feed. flashes and beeps.

Go off-line to change

type styles and modes \
without lengthy
software commands.

\ ON LINE ERROR ADJUST
\

A

ON LINE

12 pushbuttons Lets you feed paper
to control printing line-by-line, by 1/216-inch
functions. increments, or continuously.

This could be the most intelligent  load paper automatically, reprint data

group of buttons ever assembled. stored in the print buffer, even over-
You'll find them on the front of r1de your software to do things it can't.
every Alps Dot Matrix ; All while using your

Printer. And you'll PC for other work

use them to do at hand.

something most But of course,

printers can't. Alps printers are
Everything. more than a bunch
Just push a - of buttons.

button on our front panel. You can They re fast. The new P2100™ prints

change type styles and print modes, drafts at an amazing 400 cps, the



HED PANEL.

Clears print buffer
of data without
printing it.

S HOST
amE C1 ! DRAFT
c2 HD

NLQ

e HOST

TYPE
STYLE

MODE

- HOST
m— 0 NORM.

17 LEDs indicate

functions in operation.

s HOST

12 PROP.

17

i Choose three

almost amazing
P2000 speeds:

250 cps draft,

125 cps memo,

or 50 cps letter
quality. Price: $995.

Automatically reprints data Select font cartridges, Choose three amazing

stored in print buffer printing modes, print P2100 speeds. 400 cps

(4K expandable to 256K). pitches and spacing draft, 200 cps memo,
quickly and easily. or 80 cps letter quality.

P2000™at an almost amazing 250 cps.
They're versatile. They print
everything from letters and graphs
to six-part forms and 16-inch-wide
spreadsheets. And they run with all
the most popular PCs and software.
Best of all, they're reliable.
Because Alps printers are among the
most solidly built at any price. In fact,
with normal care, they'll run five
years or more without a breakdown.
And their precision-engineered print-

Inquiry 409 for End-Users. Inquiry 410 for DEALERS ONLY.

Price: $1595.

head will deliver over 200 million
characters of superb output.

So don't just get a printer that does
a lot of work. Get one that doesn't
interfere with yours.

An Alps. _

For our brochure and name of our
nearest dealer, call (800) 828-ALPS. In
CA, (800) 2577872.

We'll show you ALPS
how to push all the
right buttons. AMERICA

P2000 and P2100 are trademarks of Alps Electric Co., Ltd. ©1986 Alps America.



Let Lab Boss” turn

your IBM PC into a powerful

instrument controller.

ou can spend thousands of dollars
onr a dedicated instrument controller.
Or a few hundred for a controller

that's dedicated to you and your IBM PC.

Lab Boss™ from National [nstru-
ments puts you and your IBM PC (or
compatible) firmly in charge of GPIB
instruments. From sophisticated lab-__..
oratory equipment, like digitizing
oscilloscopes and spectrometers,
to standard printers, plotter
tape drives and more.
At data transfer speeds

’\‘«'.::s;:::.'a.ﬂe;. ‘

that are the highest in the industry.

And Lab Boss products offer a direct
data link from your measuring equipment
to a full range of analysis software, includ-
ing RS/1, Lotus 1-2-3, and Symphony. So
you can easily report your findings on

the same system you used for

sition and analysis. Try that
on a dedicated controller!
So — you want to be the
boss? Call National Instru-
% ments. 800/531-4742.

12109 Technology Blvd.
Austin, TX 78727 512/250-9119
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instrument control, data acqui-

handling much more difficult problems
than the current generation. It's not clear
how software generations should be
counted. but this list seems reasonable:

I. Machine language binary programs
(not even assembly language!)

2. Assembly language programs

3. FORTRAN, ALGOL, and similar high-
level languages

4. Application-specific languages and

7| simple Al

5. Programs capable of reasoning in the

& real world

Particularly with respect to the hard-

| ware generations, it seems that each one

took us quite by surprise. So beyond

| speculating on the likelihood of bioelec-

tronics and three-dimensional circuitry,
I'm willing to be surprised like everyone
else. One thing is certain, though: The
software is the hardest part of the job!

I don't think that virtual devices are
related to particular computer genera-
tions. A virtual device is simply a sub-
program that translates a standardized
1/O device command set into the specific
commands required by a particular 1/O
device. For example, a virtual device in-
terface to two different graphics displays
would allow a single program to run un-

| changed on either one: Only the virtual

device code would be changed —Steve

CIRCUIT CELLAR
FEEDBACK

PROGRAM CONVERSION
Dear Steve,
1 built the scrolling alphanumeric display

| you described in the April 1984 Circuit

Cellar, and it worked great using the Z8
board. However, | no longer have use of
the Z8 board. | do, however. have an
Apple Il computer at my disposal. 1 was
wondering if it is at all possible to convert
the Z8-BASIC system controller assembly
language instructions for use by the 6502
microprocessor on the Apple II.

If you could provide me with some help
in converting these programs, [ would be
more than grateful.

JAVIER PELAYO
Los Angeles, CA

The Z8671 microprocessor used in the
Z8 controller and the 6502 used in the
Apple Il have completely different archi-
tectures and instruction sets. Because of
this, a one-to-one translation of the
assembly language source listing is im-

(continued)



Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

Programming System:
+ make: compiles only what's necessary

gramming discipline

« dift: identifies differences between two files

* m4: macroprocessor expression editing
and substitution

* egrep: extended pattern search

* MicroEMACS: full screen editor with source

COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie € with recent
extensions including void and enum

* Register variables for fast, compact code

« Full UNIX™ compatibility and complete, ,
libraries

* 8087 Support (o3 gi':";
* One-step compiling Atar; S're
« English error messages 317995
* ROMable code Cay for

* Large and small memory models

'ea'ures.

* MS-DOS linker compatibility :

* Linker, assembler, archiver

* Extensive third party library support

csd C SOURCE DEBUGGER

* Debugs at C source level without assembly
language

+ Separate evaluation, source, program and
history windows

+ Can execute any C expression

* Capubilitics of a C interpreter, but runs in
real time

* Set trace points on any statement or viriable

© 1985 Mark Williams Company
UNIX is « registered trademark of Bell Labs.

Inquiry 218

Mark Williams' C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras thatadd up and up.

Only Mark Williams' C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams' new 3.0 version éncludes
utilities like “make” to make quick work of even the
largest projects.

From source code to final product, only one takes
you all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 60-day money back

guarantee when you call

1-800-692-1700 to order today. Mark
You'll be big on the total C Williams
Programming system from Company
Mark Williams, too. Chichgo, linos 60614

*In [linois call 312-472-6659.
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Accidental File Erasure
Can Be Fatal.

I t’s no secret. Thousands of business

and home users have turned to
existing file recovery programs
to “save their posteriors”
when a file has been
erased by accident-
and met disaster!
After-the-fact
procedures just
can’t assure success
every time. Finally, there
is a revolutionary new file
recovery system which can
do the job, SafetyNet from

Sa "

Westlake Data. When you erase
a file, it disappears from your
directory but not from your
grasp. Your data is safe
and secure, ready to

be recovered when-

ever you desire.

The recovery of

your file is assured
regardless of the time
span between erasure
and recovery! This unique
approach sets a new industry
standard for file recovery programs.

Tot

FOR FLOPPY AND HARD DISK SYSTEMS
catches your file erasure mistakes

even before you do!

You don’t lose data every day. But
when you do, you want it back—
and you want it back NOW. With
SafetyNet" three easy steps lead
to INSTANT FILE RECOVERY:

1) Type “SN” at the > prompt,

2) Select the files you wish recovered
by highlighting the file and pressing
the “space bar”, and 3) Press the
“Enter” key. That’s all you need to
do!! Your data will be back at your
finger tips in seconds!

SafetyNet

From The Creators of PathMinder™

Revolutionary New File Recovery System
For the IBM PC and Compatibles

4995 plus %5 shipping  NOT COPY

PROTECTED

and handling

Contact your dealer or call
(800) 628-2828 ext. 555

SafetyNet’s Unformat feature
restores a Hard Disk that has lost
data through the DOS “FORMAT”
command with only 5 keystrokes!
We recover everything including the
Root Directory and no renaming of
sub-directories!

DON'T BOOT UP WITHOUT US!

Dick Hodgkins
President

P.O. Box 1711

(512) 474-4666

Austin, Texas 78767
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CIARCIA FEEDBACK

possible. With some 6502 assembly lan-
guage experience, it should be possible
for you to create a program for the Apple
that will permit it to control the scrolling
display. You need three output bits: data,
clock, and clear. It would be easy to use
the “annunciator” outputs on the Apple’s
game controller socket for this purpose.

The following are some books that give
full explanations of the workings of the
annunciators:

Sather, James. Understanding the Apple
Il (Quality Software, 1983)

Gayler, Winston D. The Apple Il Circuit
Description (Howard W. Sams, 1983)

Several good Apple Il and 6502 assem-
bly language programming books are
available. These can provide the informa-
tion you need to create your program.
Two of these books are

De jong, Marvin L. Apple 1l Assembly
Language (Howard W. Sams, 1982)

Leventhal, Lance. Assembly Language
Programming: 6502 (Osborne/McGraw-
Hill, 1979)

—Steve

PEOPLE DETECTION
Dear Steve,

[ want to improve a home-lighting con-
trol system | installed in 1980. One of my
requirements is to control the level of
lighting in one of our rooms.

I currently use six reflector spots at
regular intervals around the walls to give
plenty of light where it's required. At
about half power, the lamps give adequate
illumination for background purposes, but
for reading you need to bring the lamp
closest to where you are sitting to full
power.

My problem is correctly detecting the
location of a person. Movement detection
would have to be very sensitive if you are
sitting still reading. Similarly, body heat
detection would also need careful calibra-
tion to avoid permanently illuminating a
radiator. Also, any scanning system would
have to be guiet in operation. since the
whir of a rotating scanner would be most
annoying.

I have even considered installing floor-
pressure switches under the carpet. If you
have any suggestions, | would be pleased
to hear them.

RODERICK SPARKSFIELD
Sandy, Bedfordshire, United Kingdom

One of the best methods for detecting
people in a room is to use infrared mo-
tion detectors. These are commonly used

(continued)



Now the biggest name
in C compilers comes in a size
everybody can afford.
Lets C.
$75

Introducing Mark Williams' $75 C compiler: Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

This is no little beginner’s model. Lets C is a powerful programming tool, packed with all the

Mark Williams Let’s C

¢ For the IBM-PC and
MS-DOS

¢ Fast compact code plus
register variables

¢ Full Kernighan & Ritchie C
and extensions

® Full UNIX™ compatibility
and complete.libraries

e Small memory model

® Many powerful utilities
including linker,
assembler, archiver, cc
one-step compiling, egrep,
pr, tail, we

® MicroEMACS full screen
editor with source

e Supported by dozens of
third party libraries

® Upgradeable to C
Programming System for
large scale applications
development

Let’s C Benchmark Done on

an IBM-PC/XT, no 8087.

Program: Floating Point

from BYTE, August, 1983.

Exec Time in Seconds

134.20
347.45

Let's C
MS 3.0

© 1985 Mark Williams

essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

and thousands of professional programmers. The one that wins the

benchmarks and the reviewers' praise:

“Let’s C is a thoroughly professional C environment loaded with tools and
programming utilities. It is also another fine Mark Williams Co. product.”
—Christopher Skelly, Computer Language Magazine, Feb. 1986

And now for more big news. Get our revolutionary csd C Source

Use this coupon or charge by calling toll-free:
1-800-MWC-1700. In I1L call 312-472-6659.

ORDER NOW! 60-DAY MONEY BACK GUARANTEE!
Mark Williams Let’s C

Please send me:
copices of Lets Cand copics of csd (C Source Debugger)
at 875 each. (1ll, residents add 7% sales tax.)
[ check [ Money Order [ Visa, MasterCard or
American Express

State

Zip.
P

Exp. Date.

UNIX is a trademark of Bedl Labs.

Debugger for just $75, too.
You can breeze through
debugging at the C source
level ignoring clunky
assembler code.

Affordable, powerful,
debuggable. Mark Williams
Lets C is the big name C
compiler at a price you can
handle. Get your hands on
it now.

Mark
Williams
Company

1430 West Wrightwood
Chicago, lllinois 60614
Inquiry 219



ZBasic

TthS'I'ESI EASIEST, MOST

Amazing New Advance —
ments for an Old Friend.

ZBasic Is an incredibly advanced and
powertul BASIC—bul—It's still the old BASIC
you're used to. Instead of spending & months of
your [ife Tearning anather complicated language, let
2ZBasic put your programs into light-speed, now!

{If you know BASIC, you know ZBasic.)
How Fast is ZBasic?

Lightening fast. Four years of intense
development have produced the ultimate BASIC.
2ZBasic 18 "Comptled BASIC," and generates stand-
alone applications that make any other BASIC
completely absolete. Just look at these speed
comparisons.

Sleve Benchmark on Different PC's

™ Apple lle, lic

2Basic™ 7.4 sec. ZBasic™ 486
Mbasic ™ 684 sec. Applesoft¥ 5,401 sec
IBM®_PC s 2-80 (CP/MTH.80, YRS-80TH)

2Basic™ 137 sec. | ZBasic™ 30 sac.
BASICA™ 2,190 sec. Mbasic™ 2,520 sec.
10 iteratione of the Sieve from Byte, January, 1963
Compiler Speed/Interpreter Ease.
Like a BASIC interpreler, ZBasu: allows you

POWERFUL BASIC EVER!

l‘xH‘ i

HE

¢€ Awesome! It's about time!.Great!
Unbelievable!

J.R.CPA
Seymour, MO

...fast, generates stand alone programs,
requlms unly modesl amounts of memory, has

to write and execute your prog No
messy "Linkers,” “Loadsrs,” or clumsy “Subroutine
Packages™ llke most other compilers. To compile
and edit, simply type “RUN." Debugging works the
same as the intarpreter, too. Just type “BREAK" or
“CTAL C” to get back to the editor.

Lightning-Fast Compilation.

Comgputer Language Magazine says.
“Compitation is amazingly tast...” After typing
“RUN," ZBasic compiles your program at blinding
speed-—40 lines per second.

Works the Same on All
Computers.

1f you're tired of throwing away your dld
pragrams everytime you switch 1o a new computer,
2ZBasic is for you. Source code is portable from one
computer to another, and since ZBasic uses Device

1ol and Disk File

your programs automatically “Adapt” to any olher
computer. And the ZBASIC editor is the same
on all versions—regardless of the computer.

‘Einstein Math.

2ZBasic offers programmers a math
package that surpasses anything else in the
industryl (Yes, ZBasic is even better than
FORTRAN, PASCAL, MODULA-2 or any other
language availablel) You will have up lo 54
digits of user-selactable accuracy at your power.

“Superb Documentation!”

"The 387 page ZBasic manual is a model
of clarity and organization. The documentation is
superh, solidifying our i ion that
worked |ncred|bly hard to make ZBasica
benchmark far atl other BASIC Compilers.”

PC WEEK, Nov. 12, 1985

Easy Structure—If You Want It.

2ZBasic helps you “'Structure™ your
programs in a way that's easy and simple...you
may use GOSUB or GOTO with names or line
numbers. Supports multi-line LONG IFs and
LONG FNs. LIST programs with—or without—line
numbers! ZBasic automatically indents loops and
structures in LISTings, loa.

speeds and...was bug
free and lell solid. And the price is very
atiractive., ¥? Bruce W. Tonkin
COMPUTER LANGUAGE
€€ ZBasic is a poweriul offering for BASIC
programmers. It providss the flexibility of Turbo
Pascal and the speed of compiled BASIC, all ata
price that can't be malched. Kudos to Zedcor and to
all users who maka wise decisions to use ZBasic to
the fullest. ¥ Garry Ray
PC WEEK

£¢The best [ have ever seen. | love il You should

CIARCIA FEEDBACK

C d for YOUR Computer:

NSDOST6 and Compatlbles: including PC, XT. AT
Ir.. Tandy ™™ 500-1200-2000-3000 and all Compags ™.
Creates 'lil stand-alena .CDM fites. Supports 8 mouse,
highlights keywords and lots more.

Macintosh ™: Complele Toalbox ROM calls support,
creales 68000 Natlve Codse, Macintelk and Appletalk
SUpport, program size to 4 megabyle, malh accuracy
from 8 to 240 digits_Incradible program speeds!

Apple ™ lle, fic: Mousa support for both the lle and lc.
Super Hi-Rles graphics suppon (560x192 and 260x192
and lo-RES support toal). Advanced Graphics com-
mands like CIRCLE, BOX, FILL etc. and you can Mix
Gmunu: and Texi on the screen fike 3 PC, DOS 3.3

suppont (PRODDS coming this summer) Requires Apple
Hia of /ic with 126K bul programs croated with ZBasic ™
will run on 8 64K Apple N+

Z80 7 Machines: CPIMT™-80 2.0+, TRS-80™ model 1,
30r 4 and a spacial graphic varsion for Kaypro CP/M

ONLY ZBASIC GIVES YOU
THESE FEATURES:

- Highlights errora...makes dsbugging aasy!

« Not Copy Protected i}

+ Never any Royaitlea or Runtime fees for
pragrams you sell.

« Direct commands (Speeds loglc teating like ar
Interprater)

« Super Single-Step debug

+ CHAIN with varlabla pasaing. {Share ail or aome
varlables)

« Create tranaportable subroutines and lunctioria

+ Multi:lina LONG IF. Multl-line LONG FNa
(argument paasing)

« Dacimal, HEX, OCTal or BINary support.

be proud of this product. th
Mesa AZ

¢ Mind- blowerl Easily the besl BASIC I've ever
seen!
Bnlllmorc. MD

Versions shipping now!

Macintosh , Apple |le - lic (128K & DOS 3.3) «
.1 & Compatibles «
Kaggro Graphics version (CP/M-80) »
/M-80 2.0 or Frealer {Z80 only) =

1/3, Model 4/dp -

IBMPC and MSDOS

TRS-80 Model

5 8995

- Devt Graphics and Flie I/0,
- Never does String “Garbage Callection”

« Comes with “Quick" and "Sheli” sort source
code

- Bulltin "HELP" scresns lots you get anawers
fast.

« Long varlable name (15 characters)

« Loops: WHILE-WEND, DO-UNTIL, FOR-NEXT-
STEP

+ Serial Port and Modem support
« Easlly load your 61d BASIC programa aaved In
ascil

ORDER TOLL FREE:

1-800-482-4567

Technical Support: (602) 795-3996
or Use Our Coupon on Facing Page
(Please specify brand or model)

or write to us at Zedcor, Inc.

4500 E. Speedway, #93
Tucson, AZ 85712
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in security and alarm systems and are
quite sensitive. They work by dividing the
area in their view into a series of discrete
slices and then monitoring the infrared
level in each slice. When a moving warm
body disturbs the normal pattern that
the detector sees, it trips a relay. it does
not take a great deal of motion to trig-
ger the detector, depending on where it
is located.

In your situation, you could try using
several detectors, each one aimed at the
area that you want it to control. I don’t
know what type of system you are using
to control your lights, but I'm sure that
you could find a way to interface the
detectors to your system.

I am currently using a number of these
detectors around my home to control
lighting. They are connected to my Home
Run Control System (April to June 1985
BYTE). When one of the detectors sees
motion, HCS senses it and turns the light
or lights on. As long as someone remains
in view of the detector, HCS keeps reset-
ting the time-out. When the person
leaves the room, HCS will turn the lights
off —Steve

PROPERTY PROTECTION
Dear Steve,
Some time ago, | believe you mentioned
a company that provides property-protec-
tion devices. | am looking at the Home
Run Control System, and 1 would like to
use this company's passive infrared mo-
tion detectors. Can you give me the name
of this company?
WILLIAM P. DRESCHER
Lansing, Ml

The company is

Mountain West
PO. Box 10780
Phoenix, AZ 85064-0780
{800) 528-6169

Its catalog contains a variety of security
devices and reference books. Several ap-
plication notes for the various devices are
also included.—Steve B

Over the years | have presented many dif-
ferent projects in BYTE. 1 know many of you
have built them and are making use of them
in many ways.

| am interested in hearing from any of you
telling me what you've done with these projects
or how you may have been influenced by the
basic ideas. Write me at Circuit Cellar Feed-
back, PO. Box 582. Glastonbury, CT 06033,
and fill me in on your applications. All letters
and photographs become the property of Steve
Ciarcia and cannot be returned.




Send me the Ultimate BASIC Development system for the Macintosh

Price: $89.95 + shipping.
Shipping: In U.S. $5 (C.O.D. add $5) Name
Canada $12-Foreign $25-3U.S. only (no C0.D)

Visa-Mastercard-American Express Company

[TTTTLITITITTTTT] coms

Signai s ==L R S, D J. Address

Mail to:  Zedcor Inc. .
4500 E. Speedway, Suite 93 City & = RIS S L Statefe 8 7| P AL I

Tucson, Arizona 85712
Tech Support: (602) 795-3996 pavighons

MS, True BASIC, Softworks, Aztec, TML, IBM, etc., are trademarks of their respective companies.
Macintosh is a trademark licensed to Apple Computer Inc. ZBasic is a trademark of Zedcor Inc.




In*a*Vision

"a marvelous little CAD system"

Listen To What The Critics Are Saying About In*a*Vision

PC Week
InfoWorld

PC Magazine

September 1985

"Stands out from the crowd." "It has the makings of a winner."

February 1986

"In*a*Vision is very easy-to-learn and easy-to-use."

March 1986

"Fast, accurate and fun to use." "Excellent template system."

Computer Buyers Guide
"A remarkable value." "Fast and easy to learn."”

March 1986

PC Magazine
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ower. Versatility. Ease. All

of these add up to perform-
ance. And performance is what
In*a*Vision is all about.

Power!

"What surprised us was how
fast In*a*Vision works."
PC Magazine

""Even complex command
sequences are generated with
lightning speed."”
"“This is arguably the first piece
of software that fully utilizes
the power of the AT."

Computer Buyers Guide

ERTTITI

Versatility!
"In*a*Vision's text provisions
are flexible and impressive."

This advertisement was created with
In*a*Vision and output at 300 DPL
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"The spooling mechanism is a
real timesaver."
PC Magazine

"The system is ideal for the kind
of fine detail work that engi-
neers, draftsmen and designers
demand."

Computer Buyers Guide
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Ease!
" An hour with In*a*Vision and
even the most devoted MAC

| fan will be a convert."

PC Magazine
"The program is quickly mas-

| tered; intuitive quickness is

what this system is all about."

"The program's ease-of-use and

speedy execution allow you to

concentrate on design..."
Computer Buyers Guide

MICROGRAFX

The Picture of Success

"In*a*Vision is so easy to learn
that its menu bar will tempt you
to begin using it without even
reading the documentation."
"The program's use is intuitive."
InfoWorld

Order Now!
1-800-272-3729

Yes, I want to improve my CAD'performance
with In*a*Vision.

Please send me copies at $495 each.

I enclose: D Check I:l Money Order
Credit [ visa MasterCard
Card: D

D American Express

Name

Company Name

Address

City

State ‘ Zip

Country

Credit Card No. Exp. Date
Send to: MICROGRAFX, Inc.

1820 N. Greenville Ave.
Richardson, TX 75081
In Texas: 214-234-1769

Runs with or without Microsoft Windows
on two-floppy or hard disk IBM PC or
compatible with 320K hard disk and
512K recommended.

Inquiry 236




BO-OK REVIEWS

AMIGA PROGRAMMER'S
HANDBOOK

Eugene F. Mortimore
Sybex

Berkeley, CA: 1986

529 pages, 524.95

TECHNICAL TOPICS
FOR MOTOROLA
MC68000-BASED
MICROCOMPUTERS:

files, and structures), Morti-
more presents seven
chapters, each of which
covers a class of functions:
the Exec functions (re-
source management),
graphics display and draw-
ing, animation, text, Layer
functions (which manipu-
late Amiga “screens”), Intui-
tion (the user interface), and

An Annotated
Bibliography of
Recent Books

AMIGA PROGRAMMER'S
HANDBOOK

Reviewed by
Gregg Williams

any people find the

Commodore Amiga
interesting because of its
tremendous processing
power. Unfortunately, very
little of that power is ac-
cessible without the proper
computer program. Be-

Workbench {the Amiga's
operating environment).

Each chapter is structured
like the book itself—an
overview describing impor-
tant concepts followed by
detailed information. With-
in the chapters, the detailed
information is a collection
of alphabetized entries
covering all the software
routines designed for pro-
grammers’ use. (These
names—like AreaDraw, Set-
SoftStyle, and SetDM-
Request—are important
because they are called by
name in whatever language
you are using to develop a
program.)

Each entry follows the

cause of this, many users of

a new machine like the Amiga are hungry for the detailed
technical documentation that unlocks the computer's
capabilities. Although the official Commodore seven-book
technical reference set was available much sooner than
is usual for a new computer, at $100 it is expensive for
the interested (but not professional) user. The quality and
price of Eugene F. Mortimore's Amiga Programmer's Hand-
book make it a good buy for such people, but it isn't a sub-
stitute for the full reference set.

ORGANIZATION

The Amiga Programmer’'s Handbook is essentially an overview
of the Amiga as seen from the programming point of view.
After a brief explanation of needed background informa-
tion about program development (register usage, include

same format: the syntax of
the function, a description of its purpose, descriptions of
all its inputs, and a discussion section that describes the
context of the function’s use. This last section contains
useful information that is not in the Amiga reference
books. It begins by listing all the other related functions
in the chapter; for example, the discussion of AreaDraw
lists the other five functions that manipulate areas. It then
describes the context in which the function is used, some-
times listing other functions that must be called, suggest-
ing alternative methods, and warning of possible pitfalls.
The entries are usually between one and two pages
long.
The book ends with two appendixes, a glossary of terms,
and some notes on advanced video topics (the dual-play-
(continued)
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| FC 640 ...

66

Your PC represents a substantial investment, so it does not
make sense to risk costly downtime or system failure due to
the use of a so-called “"BARGAIN" power supply.

At Fortron we insist on quality and reliability. That's what
has earned us a UL rating. For your complete satisfaction we
offer a one-year warranty and full technical support.

200 WATTS
PC AT
$189.00

FCC CLASS B

AN 150 WATTS
PC XT
$§129.00
® U.L. Recognized Ry
* Meets FCC Class B requirements Al
* 115/230 VAC, selectable
* OVP. OCP short circuit protection
* Power failure signal
e All US. made connectors
provide better connection to
drives and CPU board
* Meets European safety specs.
* 100% burn-in & pre-shipping test,
one full year warranty
 Direct replacement for original IBM® power supplies
* FARADAY® type pin-out available upon request

PC EXPANSION CHASSIS

Provides easy expansion to your PC, PC XT, Tandy 1000™,
Compaq Portable™, Compag Desk Pro™, and other PC
clones by having extra expansion slots for video controllers,
disk drives or /O boards.

$388.00

* 5 siot mother board

* 100 w. power supply
* Capacity for 3 drives
® 15V2"x12"x6Va"

FC 650 ... 5398.00 -
* 8 slot mother board G

* 150 w. UL. reg. power supply =
e Capacity for 4 drives Ay

* 19%4"x15"x5"

* Capacity for 2 drives *
e I5%"xIS%"xI15Y2" -
*Prices above include system interface adaptors

SPECIAL OFFER

® 20 MB hard disk drlve with
controller and cables d
® 20 MB internai tape back-up with

FC 660 ... 5438.00
* 12 slot mother board
* 100 w. power supply

. $385.00

$545.00 |

P FORTRON CORPORATION

3225 Seldon Court Orders Only: (800} 821-9771
Fremont, CA 94538 In Calif: {415) 490-8171
Telex: 559291 FORTRON  Technical Service: (415) 490-8403

Compaq Portable; Desk Pro™/ Compaq Corp.
BM™/1.B.M., Tandy 1000™/Tandy Corp
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BOOK REVIEWS

field, double-buffering. hold-and-modify. and extra-half-
bright modes).

STRENGTHS AND WEAKNESSES

As an intermediate C programmer with some knowledge
of the Amiga’'s internal details, | am beginning to appre-
ciate the way Mortimore organized functions and cross-
references. Although I still have to go to the reference
manuals to get detailed information, [ am often at a loss
as to what information I need and where to find it. This
book’s dictionary-like organization and thesaurus-like
cross-referencing of related functions gave me a much-
needed overview. The Discussion section includes the sort
of hard-earned practical observations and advice that
reference books lack.

The Amiga Programmer's Handbook was the first technical
book published by a source outside Commodore-Amiga
(others have appeared since then), and the rush to publish
firs has affected this book. although not as adversely as
it does most such technical books. On the positive side,
this book seems to be far more accurate (technically and
grammatically) than most early books and many other
books; I've found only one or two typographical errors
and no technical ones so far. One serious drawback, how-
ever, is that the book contains no figures and only a few
examples, both of which are sorely needed (they are pres-
ent in the most recent version of the technical reference
set).

Because it is not a seven-volume set, the Amiga Program-
mer's Handbook necessarily summarizes some important
concepts and leaves others out entirely. That's not a fault,
but you need to be aware of it. The book points out that
much of the missing information is documented in the in-
clude files that come with your assembler or C compiler.
This is true—every serious Amiga programmer should
print and read the Intuition include file (include.h for C
include.i for assembly language).

Another, more serious weakness is an omission: Morti-
more makes no mention of devices (the word used to
describe the mechanism by which the Amiga interacts with
various hardware components). This means that the book
offers no insight into (among others) the audio subsystem,
the keyboard, the “console” (video text output) device,
the game ports (mouse and joystick interface hardware),
the serial and parallel ports, the “narrator” device (which
handles Amiga's human-speech output), and the printer-
driver software.

A final criticism, reported by a Commodore Amiga tech-
nical person, is that the book mixes information from both
versions 1.0 and 1.1 of the Amiga Workbench. (Yet another
version, 1.2, may be out by the time you read this.)) Al-
though 1 have not seen any examples of this during my
use of the book, I'm sure they're there—so be warned.
and double-check with the official Amiga documentation.

| said earlier that you couldn't develop Amiga software
with this book alone. Actually. by studying the include files
and several of the numerous C source code files in the
public domain, you could get by with just this book, but

(continued)



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. e thelr o .,_..uon,“lhe
Panasonic | Panasonic machines are well made, sturdy ;
printers that should serve well in the vari- | ¢

printers . | ous applications for which they were de- to,
offer the  >gpsigned.
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 tis littic . aner.
l As far as I’'m concerned, the KX-P1091
produces not near letter quality but rather
truc letter quality in this mode. You'd real-
ly have to strain to dlsnngmsh it from type-
| writer quallly Kno,

Pronad
company produced fast _courteous,
and knowlcdgeablc dnswers o

s o bn i

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

Inquiry 408

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 chang-

1 1 . witu pe.. catlCE wn the
ng ribbons KX-P2151. It is a well-built product

less often. that promises to deliver many hours of

trouble-free operation. The print quali-
When yOlfl 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 transport system
Makes it 2 SNAP. B o A=

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 your-
self, call toll-free 1 (800) PIC-8086 for the name
130 ety of the

ed. Wiis 30.1 puunds lee all the Pan-
as-  asonics we tested at, the 1592 comes dealer
@ap- with the company’s exceptional two- nearest
;reis  year warranty. And like all of them, it
rin- definitely rates alook. you.
B Y You'l
see how

PRINTERS BUYERS GUIDE & HANDBOOK #3 easﬂy

Panasonic printers generate good print for you.
And, you'll agree: THE EASIER, THE BETTER.
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STATISTICAL
PACKAGES

Complete, high-performance
data-analysis software from:

/
I

StatSoft -

Unbeatable power and flexibility for
unbeatable prices!

|

1. STATS-2™ (release 2.1): A complete,
superfast statistical package. Can also
be used as a statistical supplement for
Lotus 1-2-3™ and other spreadsheet
programs. Runs on IBM™ and compat

ibles, 256k, 2dd, 8087 support ........$149

2. STATFAST-2™ (release 2.1): The
most powerful statistical package
developed for the Macintosh™
128k/512k/Plus, 1dd................ $119

3. APP-STAT™: A complete statistical
package for the Apple II™ famlly of
computers,1dd . . ........ ... ... ...

$99

4. PSYCHOSTAT-3™: A complete sta-
tistical package, available for Kaypro™

and all CP/M™ computers, 1dd . . . ... $99
All of these statistical packages are user friendly and super-
easy to use. They include the full range of basic statistical
analyses (descriptive statistics, t-tests, correlations, cross-
tabulations, nonparametric statistics, and much more) and
advanced multivariate statistics (comprehensive multiple
regression with forecasting, general multifactor ANOVA/AN-
COVA up to 5 factors including a covariate, repeated mea-
sures, contrasts, unbalanced designs, and more). All pack-
ages can handle data files of unlimited size, include fiex-
ible Data Editors with complex transformations and com-
plete data-base management functions, and can access
data files from spreadsheets, data-bases, and mainframes.

Ask for our statistical packages for other computers.

TO ORDER: Send check, credit card number, or money order
{plus $5 shipping and handling) to:

)

=

StatSoft”

2832 EAST 10TH STREET, SUITE 4, TULSA, OK 74104
(918) 583-4149

b e
L ==

To order by phone (Visa, MasterCard, C.O.D. orders accepted) or talk to
our technical staff for more information, call (918) 583-4148

STATSOFT. STATSOFT togo. STATS-2, STATFAST. APP-STAT. PSYCHOSTAT-3. LOTUS 1-2-3. 1BM
Macintosh, Apple Il Kaypro. and CP/M arg trademarks ol respeclive companies
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BOOK REVIEWS

it would be like trying to use a one-disk computer—you
can do it, but it's a lot of extra work.

CONCLUSION

The Amiga Programmer's Handbook is an accurate, well-
organized reference book for the Amiga’s internal soft-
ware, though it omits needed material about the software
interface to several input and output devices. It doesn't
offer the technical depth you'll sometimes need, but it pro-
vides several kinds of contextual information that the
manuals don't. It is nevertheless a useful addition to an
Amiga technical library.

Gregg Williams is a senior technical editor at BYTE who worked on
the Amiga cover story (August 1985). He can be reached at BYTE,
One Phoenix Mill Lane, Peterborough, NH 03458.

TECHNICAL TOPICS FOR MOTOROLA
MC68000-BASED MICROCOMPUTERS:

An Annotated Bibliography of Recent Books
Compiled by Donald Evan Crabb

bserving the progress of the Motorola MC68000

processor chip, 1 felt that a survey of some of the cur-
rent books on the subject was needed. By eliminating
monographs and manuals, | focused on four areas: 68000
technical references, Macintosh 68000 programming ref-
erences, Macintosh 68000 programming textbooks, and
Atari 520ST technical books. The books mentioned below
offer current technical information about the MC68000
and its implementation in several computers. This collec-
tion reflects my bias and cannot be considered inclusive.
All books are softcover unless otherwise specified,

68000 TECHNICAL REFERENCES

Cramer, William, and Jerry Kane. 68000 Microprocessor Hand-
book: ncludes 68008, 68010, & 68020, 2nd ed. Berkeley,
CA: Osborne/McGraw-Hill, 1986. 334.95. 142 pages.

The 68000 Microprocessor Handbook covers technical criteria
of the M68000 processor family with a distinct hardware
orientation. It is a functional overview of the micropro-
cessors of the M68000 family, including the MC68020. As
such, it leaves out a thorough discussion of the instruc-
tion set of the 68000 family. opting instead for a 10-page
overview of the more than 300 instructions that make
these microprocessors work. William Cramer and Jerry
Kane have condensed the instruction set discussion into
a general synopsis about the basic format of instructions
and their use. Topics familiar to readers of other 68000
books include addressing modes, timing and bus opera-
tions, exception processing, and 1/O interfacing. The con-
sistent hardware orientation is based on the configuration
of the M68000 family and how its architecture and opera-
tions can support systems and applications software. As
a hardware handbook. the 68000 Microprocessor Handbook

(continued)



Powerful MS-DOS Software.

For the IBM®-PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher.

Only ‘ " 9 Each!
UTAH UTAH

COBOL FORTRAN

Whether student, teacher or professional programmer, 0O FORTRAN IV based upon ANSI-66 standards.
this is the one you’ve heard so much about. 0O Very fast compile times and easy to use.

O it’s easy to use. Compiles 5000 statements on a 128K O IF.. THEN .. ELSE constructs.
machine. O Chaining with blank and named common.

O 170 clear error messages, i.e. DATA-NAME IS O Copy statement.

~ MISSING OR MISSPELLED. 0 ENCODE and DECODE.

O Distribute your object code programs royalty free. 0 Free-format input and output.

O Small object code programs conserve disk space. 0O A very nice TRACE style debugging.

O Fast compile times to increase programmer pro- 0O 150 English language error messages.
ductivity. Over 25 times faster than one compiler O You get adiskette, and 223-page manual. $39.95
costing $995!

3 You get a diskette and 213-page manual with lots of

examples and 16 complete COBOL source code UTAH

programs. $39.95. : ™
Also available: COBOL Application Packages, Book 1 $9.95. EDIT

O Acharacter-oriented full-screen video display text

L editor designed specifically to create COBOL,
FORTRAN and PASCAL programs.
[0 Only requires 15K disk space so it can fit on the

same disk as your compilers.

[0 14-digit precision, BCD math, no round-off errors [0 Completely customizable tab stops, default file

with decimal arithmetic for business and floating point + 63 type, keyboard control key layout and CRT by menu

— 64 for scientific. selection.
O Avery nice TRACE style debugging. [J Diskette comes with easy to read 58-page manual. $39.95.
[0 Arrays up to 8 dimensions and 64K strings.
[ External procedures and functions with dynamic UTAH

auto-loading. ' ; ¥ .
0 One-step compile, no assembly or link required. c
] You get a 132-page manual and diskette. $39.95 BASI

UTAH This interpreter has a built-in full-screen editor.
Single- and Multi-line user definable functions.
BCD Math- no round-off errors.
Full Matrix operations.
You get 220-page manual and diskette. $39.95.

I ILO I i
) ; y - o gy L 1 Handling/Shipping: No shipping charge within US. Overseas
T Perfect for industrial training, office training, drill add $10 for first package, $5 each additional. Checks must be
and testing, virtually all programmed instruction, word in US Dollars, drawn on a US bank.

zzle gam ntry facilitated by prompts.
A Rghn%?ark\z:ﬁ;:rdg;ag th);inf,en?ofof{hz &LSTS Utah Software requires 128K RAM and PC-DOS or MS-DOS 2.0 or highef.

language, has added a built-in full-screen text edijtor, HOW TO ORDER. Send check or money order to Ellis Computing, Inc.
and much more. with VISA or MASTERCARD order by phone. Sorry no COD’s.
satisfied, just return the package within 15 days in good condition, and

O Meets all PILOT-73 standards for ful| compatibility with
Ellis Computing, Inc.
5655 Riggins Court, Suite 10
Reno, Nevada 89502
Phone (702) 827-3030
we'll refund your money. SINCE 1977 E

older versions.
IBM is a registered trademark of International Business Machines Corp.
CPIM is a registered trademark of Digital Research. MS is a trademark ELLIS COMPUTING ™

[0 You get a diskette, 125-page manual and ten useful
of Microsoft Corp, © 1985 Ellis Computing, Inc.

=S ERENE]

sample programs. $39.95.

Also still available for 8-bit machines with CPIM® is our world famous
Nevada Software Series used by 50,000 customers in 40 countries.
These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL,
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each.

Satisfaction guaranteed. If for any reason you're not completely
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(" COMPATIBILITY
[ RELIABILITY

[ AFFORDABILITY
[ EXPANDABILITY

IBM XT/AT COMPATIBLE COMPUTERS BY

= AFTON COMPUTER INC.

QUANTUM
286 TURBO

Made

In

USA

The

IBM AT COMPATIBLE

PHOENIX BIOS

8-10 MHZ SWITCHABLE CLOCK SPEED
512K UP T0O 1 MB RAM ON BOARD
2 SERIAL PORTS 1 PARALLEL PORT
ON BOARD

20 MB HARD DISK

1.2 MB FLOPPY

8 EXPANSION SLOTS

AT KEYBOARD

200 WATT POWER SUPPLY

ONE YEAR WARRANTY

All For Only $199500

QUANTUM XT TURBO

(Made in the USA)

PHOENIX BIOS

4.77-8MHZ SWITCHABLE CLOCK SPEED
640K ON BOARD

SERIAL, PARALLEL AND CLOCK

AT STYLE KEYBOARD

360K FLOPPY

135 WATT POWER SUPPLY

ONE YEAR WARRANTY

All For Only $7450°0

Quantum XT 477 MHz. . .Call For Pricing

AFTON COMPUTER INC.

(714) 863-6951

24825 Calle El Toro Grande

El Toro, California 92630

Customer Service (714) 553-1701

Telex 756731

Prices and Configurations Subject To Change.
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BOOK REVIEWS

Inquiry 11 for DEALERS ONLY.

is most useful to experienced microprogrammers and sys-
tem designers who seek a handy reference manual.

Fortgang, Karen Skrable, ed. M68000 8-/16-/32-Bit Micro-
processors Programmer's Reference Manual, 5th ed. Englewood
Cliffs, NJ: Prentice-Hall, 1986. $18.95. 240 pages.

This is the reference manual for the M68000 processor
family (MC68000, MC68008, MC68010, MC68012). 1t is
written by Motorola engineers for anyone interested in
serious assembly language programming of the 68000
family. The latest version adds a discussion of the
MC68012 extended virtual memory processor to the
material presented in the 4th edition. This book will not,
however, teach you 68000 assembly language program-
ming. It is strictly a reference for the 68000 family.
The information is straightforward and delivered in the
no-nonsense style that is so familiar to readers of elec-
trical engineering texts. The book’s audience is narrowly
defined—M68000 programmers, system implementers,
and computer designers—but readers should find the
coverage of the M68000 family's architecture, data
organization and addressing, instruction set, micropro-
cessor operations, and exception processing definitive.
Most of the book concentrates on the MC68000, but
it also explains the architectural and instruction set dif-
ferences of the MC68008 processor (8-bit data bus, 20
address bits), the MC68010 processor (virtual memory
version of the MC68000), and the MC68012 (extended
virtual memory version of the MC68010). The full 32-bit
MC68020 processor is mentioned only briefly.

Kelly-Bootle, Stan, and Bob Fowler. 68000, 68010, 68020
Primer. Indianapolis. IN: Howard W. Sams & Co.. 1986.
$21.95 368 pages.

This Waite Group book bridges the gap between an
M68000 processor reference manual and an M68000 as-
sembly language textbook. Coauthored by a recognized
computer pioneer {Stan Kelly-Bootle) and a principal in
the Alpha Micro User’s Society (Bob Fowler), the 68000,
68010, 68020 Primer is useful to experienced microcom-
puter programmers who want a quick introduction to the
M68000 family. Novice programmers who don't know
much about micros (and least of all the 8-bit micropro-
cessors that preceded the M68000 family) will also find
the book informative. The authors provide numerous ex-
amples of the M68000 instruction set, discussing the pur-
pose of each instruction and its intended use.
Kelly-Bootle and Fowler have chosen a structure that em-
phasizes familiarity with the basic concepts of the M68000
early on. From there, they accelerate their discussion
through the various levels of microprogramming and final-
ly discuss individual differences between processors of
the family. They also include several appendixes that cover
the M68000 instruction sets and the various addressing
modes. The book is filled with useful illustrations and
tables and includes a handy tear-out reference card.
(continued)



THE PROFESSIONALS CHOICE

FrameWork

Software

Word Processing Editors

FANCY FONT 139
FANCY WORD 109
FINAL WORD I} 219
MICROSOFT WORD 3.0 $279
MULTIMATE 219
MULTIMATE

ADVANTAGE $269
OFFICE WRITER/

SPELLER 239
PFS: WRITE 89
SAMNA WORD It 259
THINK TANK 109
TURBO LIGHTNING 65
‘VOLKSWRITER 3 159
VOLKSWRITER

SCIENTIFIC 259
WORD PERFECT 4.1 209
WORDSTAR 2000 249
WORDSTAR 2000+ 289
'WORDSTAR PRO 259
XYWRITE IIl 239

Database Systems
CLIPPER $359
CONDOR 111 339
DBASE Il PLUS 389
KMAN 2 339
PARADOX 469
PFS: FILE/REPORT $169
PLEASE! $99
Q& A $219
QUICKCODE i} $159

QUICKREPORT $159
R BASE 5000 $359
REFLEX $89
REVELATION $499

Graphics

CHARTMASTER 219
DIAGRAPH 309
DIAGRAM MASTER 199
ENERGRAPHICS 2.0 339
FREELANCE 209
GEM DRAW $149
GRAPHWRITER

COMBO 299
IN-A-VISION 259
MAPMASTER 239
MS CHART 189
PC DRAW 209
PC PAINTBRUSH 99
PFS: GRAPH 89
PICTURE PERFECT 245
GRAPHICS PRINTSHOP $ 49
SIGNMASTER 149
WINDOWS/DRAW 119

TERMS

Spreadsheets/

Integrated Packages
ENABLE
FRAMEWORK Il
JAVELIN
LOTUS 1-2-3
MULTIPLAN
OPEN ACCESS
SMART SYSTEM
SPREADSHEET

AUDITOR

SUPERCALC 3
SYMPHONY
TWIN

Network Applications
DBASE 11l LAN PAK
KMA
MICROSOFT WORD
MULTIMATE
MULTIMATE

ADVANTAGE
OPEN SYSTEMS
R BASE 5000
REVELATION
SAMNA WORD III
WORD PERFECT

Desktop Environments
DESQVIEW
MS WINDOWS
GEM DESKTOP
SIDEKICK

Project Management
HARVARD TOTAL
PROJECT MANAGER
MICROSOFT
PROJECT
PROJECT SCHEDULER
NETWORK
QUICKNET 500
SUPERPROJECT +
TIMELINE 2.0

Communications/
Productivity Tools
CARBON COPY

CROSSTALK

PROKEY
RELAY GOLD
REMOTE
SMARTERM
SMARTCOM 1|
SUPERKEY

Statislics
SPSS/PC+
STATGRAPHICS
STATPAC GOLD-

WALONICK
SYSTAT-—-NEW

II

Languages/Utilities

CONCURRENT DOS $179
COPYWRITE $ 45
C86 C COMPILER $319
FASTBACK $ 39
LATTICE C $269
MARK WILLIAMS C $319
MICROSOFT C

COMPILE| $249
MS BASIC COMPILER $249
MS FORTRAN $229
NORTON UTILITIES $ 59
QUICK BASIC $ 65
SUPERKEY $ 55
TURBO PASCAL $ a9
TURBO PROLOG $ 69

ENIX $Call
ZERO DISK s$70

Accounting

BPI $309
GREAT PLAINS $479
IUS EASYBUSINESS $309
ONE WRITE PLUS $159
OPEN SYSTEMS $409
PEACHTREE $259
REAL WORLD $399
STAR ACCOUNTING

PARTNER (1 $529

Hardware *

Multifunction Boards
AST ADVANTAGE (128K) $349

AST 170 MIN $139
AST MP MINI $199
AST 6 PAK PLUS (64K)  $169
AST 6 PAK

PREMIUM (512K} $359
AST RAMPAGE PC $249

AST RAMPAGE AT $459
AST SHORTRAM (0K) $159
GOLD QUADBOARD (0K) $419
INTEL ABOVEBOARD PC $279
INTEL ABOVEBOARD AT $439
INTEL ABOVEBOARD PS

(64K) $329
JRAM AT-3 (0K) $239
JRAM 3 (0K $179

ORCHID CONQUEST
$279

)
OéCHID ECCEL (0K} $399

PC TURBO 286 (1MB)}  $798
PC TINY TURBO 286 $459
QUADBOARD {64K) $139
SILVER QUADBOARD

(0K} $219

Hayes 1200B
1/2 Card

369 |<"sza9

LOWEST PRICE
GUARANTEE!!

We will match current
nationally advertised
prices on most products.
Call and compare.

Display Boards

GENOA SPECTRUM $239
HERCULES GRAPHICS

CARD 199
HERCULES COLOR

CARD $159
PARADISE MODULAR

GRAPHICS $259
QUADRAM EGA+ $369
SIGMA EGA 350 $379
SIGMA COLOR 400 $449
STB EGA PLUS $339

TECMAR GRAPHICS
MASTER $399

TSENG ULTRA PAK $429
TSENG ULTRA PAK-S  $369
Emulation Boards
AST 5251-11 + 649
AST 5251-12 499
AST BSC 489
AST SNA 599
IRMA 799
SMART ALEC 5251 699
Modems

AST REACH 1200 359
HAYES 1200 389
HAYES 12008 349
HAYES 2400 579
HAYES 24008 549
TRANSNET 1000 279
VENTEL 1200

HALF CARD $369
VENTEL 1200 PLUS $300
WATSON $339

Mass Storage/Backup

IOMEGA 10+10 W/INTFC $1993
IOMEGA 20+20W/INTFC $2599
IRWIN 120D 20MB TBU  $599
IRWIN 145AT 40MB TBU $699
MOUNTAIN DRIVECARD

20M $719
PLUS HARDCARD 10MB  $569
PLUS HARDCARD 20MB  $719
PRIAM 42MB AT 94
SYSGEN SMART IMAGE

20 MB (INT)
TALLGRASS Call
TECMAR QIC-60AT TBU

(INTA $1199
TECMAR QIC-60H (EXT) $1599

Networks
AST PC NET $Call
NOVELL $Cail
ORCHID PC NET $Call
3ICOom SCall

free

Library
Case

with your order < _

Diskette

Word
Perfect 4.1

$209

Monitors
‘AMDEK 310A
AMDEK 600/722
NEC MULTISYNC
PRINCETON HX-12

$159
$429/539

PRINCETON MAX-12E  $179
PRINCETON SR-12 $499
PRINCETON HX-12E $539
PRINCETON HX-9 $529
SAMSUNG SCall
TAXAN 122 AMBER $159
TAXAN 630/640 $469/539

Printers/Plotters

BROTHER TWINWRITER :939

DATAPRODUCTS
DIABLO 635 $1149
EPSON FX-85 $399
EPSON FX-286 549
EPSON HI-80 349
EPSON CR—420 1 $1569
EPSON LQ-800 589
EPSON LQ-1000 729
HP 7475A Call
NEC 3550 799
OKIDATA 182 249
OKIDATA 192 379
OKIDATA 193 519
OKIDATA 292 539
OKIDATA 293 589
TOSHIBA P321 565
TOSHIBA P341 829
TOSHIBA P351 $1069
Input Devices
KEYTRONIC 5151 179
KEYTRONIC 5153 299
MICROSOFT MOUSE 129
PC MOUSE/PAINT+ 139
Accessories
CABLES $Call
CURTIS SURGE
PROTECTORS SCall
DATASHIELD BACKUP
POWER SCall
DATASHIELD SURGE
PROTECTORS SCall
GILTRONIX SWITCHES  $Call
MASTERPIECE PLUS $135
MICROFAZER INLINE
BUFFERS $call
256K RAM SET $ 39
8087 MATH CHIP $135
80287 MATH CHIP $199

*CALL FOR SHIPPING COSTS

RAM AT-3 o o

1-800-221-126

In New York State call (718) 438-6057

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O. or certitied check—add $5.00. Shipping and handling UPS surtace—add $3.00
per item (UPS Blue $8.00 per item). NY State Residents—add applicable sales tax.
All prices subject to change.

-] MON.-THURS. 9:00 AM-8:00 PM
SUN. & FRI. 9:00AM-4:00 PM

Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230

TELEX: 421047 ATLN Ul

FAX: 718-972-8346

BYT-1
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HERE’S 118 REASONS AND

IS AMERICA'S

. LOW PRICES. Micro Mart specializes
1‘ in giving you the best value on all your
PC product needs.

") QUALITY PRODUCTS. We've got a

a huge selection of national brand name
products. Computer systems, printers, per-
ipherals, supplies and accessories!

"P FULL SERVICE SALES. Our friendly,
F knowledgeable sales staff will help you

choose the right product at the right price.

| COMPLETE TECHNICAL SUPPORT.
P For pre-sale or post-sale advice, give us

a call. We're here to help.

' CUSTOMER SATISFACTION.
J It's made us famous. Drop in at one

of our many store locations or give us a
call today.

Shop us today and save on these specials...

_ ProLine XT— A complete system
 for only $995!

Here’s a system value that
can't be beat. Features
full PC compatibility.
640K RAM memory. One
360K half height floppy
drive. Six expansion siots:
Monochrome graphics
card and monitor. Printer
and communications =
ports. Clock/calendar.
Game port. MS DOS
with GW BASIC.
Enhanced IBM-style
keyboard. UL and &
FCC approved.
Full 1 year parts exclu-
sive warranty.

All systems built and
configurations!

tested! Call for custom

With the purchase of our
ProLine XT

This complete accessory pack: 10 pk.
DS/DD Maxell Diskettes. SRW Media Storage
Case. Six-outlet Curtis power strip with surge

protection. Texwipe PC careware kit with anti-
static solution and CRT cleaning fluid and
wipes. Perfect Data 5%" drive head clean-
ing kit. ProLine XT dust cover. Total
Retail Value - $89.95!

ProLine AT — Powerful AT
performance for only $2,289!

All the speed and
power you need.
Features full PC
compatibility. 512K ;
RAM memory. 8Mhz | e,
processor. One 360K |
floppy drive. Eight .
expansion slots, = '

e

chrom o ] .. |
escard I

Mono

graphics card

and monitor(

Clockon. ™ et TR
dar. MS DOS. = : —
UL and FCC approved. 90 day exclusive warranty.

All systems built and j tested! Call for custom
configurations!

FREE!

With the purchase of our
ProLine AT

Thisxcomplete accessory pack:

10 pk. tpi quad density Maxell Diskettes.
SRW Media Storage Case. Six-outlet Curtis
power strip with surge protection. Texwipe PC
careware kit with antistatic solution and

CRT cleaning fluid and wipes. Perfect

Data 5%" drive head cleaning kit.
American XT dust cover. Total
Retail Value—$99.95!
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MO!

PC SPECIALIST!

MULTIFUNCTION BOARDS

COMMUNICATIONS _MONITORS & CRTS
We have a complete line of Multifunction Boards compatible 52. MICROSTUF Crosstalk XV1, Latest version ... ...... $105 g5, PGS Max 12(E), HX12, HX12(E),
with the PC, XT & AT and all compatibles. 3. HACYES Smartcom Il $8 [R5 R 2R AR W TN, -New Low Prices!
8. SIX PAK 64-384K, multifunction, fully- 54. MICROSOFT Access 86. AMDEK COlOr600 . . ... ... CALL!
loa ded w/384 K S et Mot b eial = wibis sidiois & e $239 WORD PROCESSING 87. AA:IDEK 522, New alternative to IBM
RN shortooaid for 55. MULTIMATE Advantage. .. . ................... L b e ichabioleet S i
10. ADVANTAGE 128K-3Mb, expansionfor AT . ............ 56. :255222? W?rfj_’ ____________ New Low Pricet  39- MAGNAVOX Monochrome monitors ............. $129
A B TN Desk e B o g e, 0 NEW! 57 LIFETREE Volkswriter Deluxe, ver3.0 . ... .. ... TG RN Ao (O Hl=t0ckE L BRI ATt CALL!
E 8;’:3%&4KQUAD OARD CALL! 58. SSI WordPerfect, ’
13. QUADRAM GOLDBOARD, 364K S R RO e MISCELLANEOUS
14. TECMAR MEGAFUNCTION, 1 Meg of Professional series ... ................ 91. MOUSE SYSTEMS PC Mouse, optical
nonvolatilememory . ... ...... ... oL $369' 60. LEADING EDGE Nutshell wisoftware .. ............... e $139
‘:2 IT:#E]LI{:;(J){R/?IQA(\)\)\RD PC& AT o FmmcsAzLaLo 61. LEADING EDGE Word Processor 92, MIC:OsOTT Mouse, bus or serial
3 , T . MechaniGalm i e R A am
17. THESYS FASTCARD up'to | MB From $235 OFFICE & PLANNING 93, KEYTRONICS 5151 Keyboards
62. HARVARD Total Project Manager ................ $339 94, KEYTRONICS 5153 Keyboard
GRAPH’CS CARDS 63. SORCIM/IUS Super Project ... . .. IIEVER o Pl ee e o b A® o dapas o ) NEW!
18. HERCULES Mono & Color 64. MICROSOFT Project, vers. 2.0 95, GRAVISOYSticks . .. ... .oooioeo $45
(GTap /G5 Ca rals S Ppe e s R ma o 01y i DATA BASE MANAGERS 96. glfJfADRAZMKM'CfOfﬂZef print ; ;
19. :AECMAR GraphLics Master, HiRes Color & 65. Call For Unadvertised Data utler6-126KeuiERReE st b= T rom $12
0NO SUPPOrts LotuS . . . ..o Base Managers. . .. ........................
g?- 83:3:2& ?éid'col?rcli ;&s Izl ;g'l(or; cards. ... 66. MIC|RORIM 5000, Report Writer DISKE TTES
. » INCIU EMONYELRE SoEE B OU T T TR 1. o ke Bt 2
22. STBEGA + Mono & Graphics cards - 67. MICROSTUF Infoscope . . Following items available only in sets of 100 each brand.
- élzoea:{sllagleo‘g.rép.ﬁiic'éérag ------------------ . -r(.)ransLSLS. 68D BASE /Dl GSSEIE S S ol o e 97. Precision Diskettes by Xidex,
. nernc monograpniccards . .. ......... ...
24. SIGMA Color 400 for NETWORK’NG PROTOCO,. 98 SPSF/EDCEIOnDISkenesb Xd c s B .-$ .65/ea.
¥ b y Xidex,
RGSISR:1 A L b s New Low Price! CONVERS'ON D90 D I = N $ .69/ea.
FLOPPY DISK DRIVES 69. SNA & BISYNC 3780, 5251, Mod 11 & o m::::fjss%%n%z % ':1:33:::
25, 1/2 HEAGHT Disk Drives from Panasonic 12:33274; 3278\, . 1. . Jalawhin Jabat. Ok oo § SR 101: Maxell High Density MD2 . . .. :$2.60/ea.
" & Teac; 360K & - 703ECHUIRBON 86/1 87fbaard 3128K) 102, Maxell 3% inch S/DD MF1 . .. . $1.60/ea,
26. 1.2 MEG Floppy drives for the PC, XT, AT 8087 Serial B|°a“|*, attached ...l B -$875 103 Maxell 3: inch DS/DD MF2. . . .. .$2.35/ea.
ot Bl AR it ¥ 7 o P i ot o from$99  71-IRMACompleteline...................... rom$849 194 FyjiSS/DOMDI .. ... .. ... L..'$ .89/ea.
HARD DISCS PRINTERS } 1055FUEDS/DD MD2 a pes vibsrs. e wx wivorw . sy $1.15/ea.
27. IRWIN Tape Back-upsystems ... T e call DOT MATRIX . MEDIA STORAGE
28.SYSGEN Completeline ................... Call for our 72. EPSONFXB5/286 . ... ... cviiiiiie e NEW!
i N special Sysgen pricing! ;i gﬁ%’:&q%g‘”gy (2’8(2) S5 el ONEW PRICES! g 106. Flip N File Original, stores fifty 5%"” dlskenes with free twin
i : WELSER MU, =" o lps, k of Fuji D diskettes {$25 retail val
2 SEEN?:JL:(IZEE;‘::)%I)'OGY Ml _.From$2875  75-TOSHIBAP-341,P-351, &NEW321. . ... New Low Prices! e ‘/oz prLiJ(l:le .S./P.D., e (S il i ue) ..$12.50
30, SEACATE Fast 20, 30 Meg, for PC& AT~ -.. Callt  76-NECNewP-5 P-6&P-7................... Low Price! 197 Flip N File, stores'25 5%"
31, PRIAM Superfast 40 & 60 Meg. for AT ............ CALL! LETTER QUALITY diskettes with lock.. ... ... A 11 BN e et $12.99
32z. TALLGRASS 25, Through 80 Meg. Hard drive systems, 77. NEC Spinwriters 2050, 108. FlipN File, stores 50 5%”
including 60 Meg. tapeback-up ............... ... 3550, 8850 ............ N . New Low Prices! d|skette§ O oYl S A e - S A $19.99
33. WESTERN DIGITAL 10 & 20 MB File cards \ 78. EPSON DX20&DX35 ... oo e, NEW LETTER  109. In[\ov;tlveb(iosncepts DataGase . &.s . vi sieiwas o $ 9.99
34. Best axraﬂab:lny of voice coil and stepper motor hard drives ‘ QUALITY PRINTERS  110. Mac:'o“ ex by 5.R.W.,, stores
with highest quality controllers .. ........... From $495 We carry a full range of form handling options. - 2M5'3 7] ddlleenSsR.W. Sk oc i n X S O GIR $9.99
11. Microdex by S.R.W., stores )
SOFTWARE CHIPS 605" diskettes . ................. ... $11.99
ACCOUNTING All our chips are tested and priced for quick sale, Call us!
35. SORCIM/IUS Complete line 79. INTEL 8087, 80257, . SURGE PROTECTORS
i i f COprocessors . . . ... . e.
e e o I 2 ¥ e From$295/each o, gaK-256K RAMCHIPS. . ... ... Callfor Market Price. L G e S
SPREADSHEETS & 81. 128K Piggy-back chips surge prgtectxo; ....................... $19.99
INTEGRATED PACKAGES £0 0 U A TR v 3 4 m oA Call for Market Price. ::25:::: EDr'nae"r‘aolg """"""""""""""""" $31.99
363SORCIMISIpEREALER o MODEMS 115. Curtis Sapphire . . e -
NETS 20 e LIt na elis A S e b1 New Low Price! = 116. Curtis Ruby
82. HAYES Smartmodem 300, 1200, 1200B & 2400. We have - il i I G L T AN e TR
ENHANCEMENTS & UTILITIES the beststock inthe US.A. . ................... cay M7 Nf;t‘;’;z"rw”e Tree, 4 outlet surge and spike P o
o, ROSESOFT Prokey 3.0, . ... 1L o8 e e T 8 Esa AT SeEU b bt uraey # o 3 '
- roKey3.0.............coninl W/GrosSIalle B P o B tfa v S Ty PR $399 7 3 v
39. CENTRAL POINT SOFTWARE 84. PEACHTREE TECHNOLOGIES P-1200 spike, and modem protector. . ... ............. $64.99
o g(())%Yl'gTPYCLE S G e CAva) $35- {Hayes compatibleexternal) ............... ...$249
printercontrol .. ...... ... ... ... e B
41, SIDEWAYS Inverts printout . ... .o $51 404 449_808 Orders _800 _241_8149
42. BORLAND SideKick and SuperKey From $40 Only
43. BORLAND Lightning and
Reflexiy 7ok Wease 5T fa. Hdy ok wr iy NEW! CALL!
COMPILERS & LANGUAGE TOOLS
44. LATTICEC-Compilers .........................
45. MICROSOFT Complete line ...
46. MICROSOFT Quick-Basic .............
47. BORLAND Turbo Pascale, Turbo Toolbox,
BIMGTE b s rveneowsim i e P ST From $35/each
GRAPHICS ° y/ . ° °
48. Z.SOFTPC Paintbrush, mouse graphics. . ... ... .. $95 A merica’s P( S ecila I I st
49. DECISION RESOURCES Diagram
Masterl o m s w0 o Sa o e e . e

50. MICROSOFT Chart
51.

MICROSOFT Windows

Inquiry 231

© Copyright 1986, Micro Mart, Inc. Technology Corporate Campus 3159 Campus Drive, Norcross, GA 30071
Prices are subject to change without notice and are similar, but may vary at Micro Mart Retail Stores.
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PROLOG
A REAL $9995

Clocksin &
Mellish Prolog for BOTH
major microcomputing
operating systems —

with full cross-compatibility.

Complete with the predicates

op () name () functor () clause ()
...And no constraining data typing.

B Floating point
® Math functions

'PROLOGE}:

Extensible overlay library,
8087 support, large memory
model (up to 640K)

PROLOGIQY

Complete Macintosh en-
vironment with extensive
pull-down menus and
dialogue boxes.

No Risk Offer: Examine the PROLOG/i or
PROLOG/m documentation at our risk for 30
days. If not completely satisfied, return with
disk still sealed for refund.

APPLICATIONS —
Complete with SOURCE CODE

NFL X-pert $4995

A true interactive expert system written by a
professional knowledge engineer. A valuable
learning tool for any Prolog programmer inter-
ested in using Prolog fo develop expertsystems.

TOOLBOX $2995

More than 50 subroutines that speed and com-
press list handling, searches, sorts, and reversal
algorithms. An inside lock at the tricks of the
professional Prolog programmer.

TOYBOX $2095

Written by an academician to help his students
understand Prolog, this collection of puzzles
and mind-teasers will illustrate how the Prolog
programmer creates programs that find the
best solution to the problem. Tum your com-
puter into a super reasoning machine!

System Requirements:

Chalcedony

necessary for POWER Al programming:

B Step-by-step tutorial
8 [ntegrated editor

=_.("Univ")

CHALCEDONY
SOFTWARE, INC.

5580 LA JOLLA BLVD.
SUITE 126 B

LA JOLLA CA

92037

(619) 483-8513

SAVE 10% when you

Minimum 256K RAM Minimum 512K 1 4
(320K recommended) Macintosh buy either PROLOG /i
PC DOS/MS-DOS Magintosh-plus and or PROLOG/mandall
ANS/! Standard Support HFS Compatible 3 applications.
PHONE ORDERS: 1-800-621-0852 EXT 468 ==
PROLOG/i $99.95 ™
OPAYMENTENCLOSED $_~~~ PROLOG/m 99.95 I.I
| CA residents add 6% sales tax Check: |
0O CHARGE MY: 0 MasterCard O Visa MS.DOSD Mac O
L TOOLROK 2905 il
| T 3
Card No. el Exp. Date gYBIOX o
f c; et
i Signature = e 18882 ||
W Mr./Mrs./Ms. _-_ SHIPPING: J
(please print lull nome) $ 500 US.
, - 7.50 Canada
iy 10.00 Carribean, l
“ City/ State /21p Hawaii Air

20.00 Overseas Air
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Inquiry 63 for End-Users.
Inquiry 64 for DEALERS ONLY.

BOOK REVIEWS

Triebel, Walter A.. and Avtar Singh. The 68000 Micropro-
cessor: Architecture, Software, and Interfacing Techniques. Engle-
wood Cliffs, NJ: Prentice-Hall, 1986. Hardcover. $34.95.
366 pages.

This book is challenging, both to read and to understand.
But if you make the effort and read it carefully. you can
come away with a balanced view of both the M68000
microprocessor family and how microcomputers are de-
signed to use these chips. This hardbound textbook would
be at home in both electrical engineering/computer
science microprogramming and design courses. Walter A.
Triebel and Avtar Singh cover the material extensively. with
particular emphasis on the memory and /O interfaces of
the MC68000 microprocessor.

The 68000 Microprocessor also covers the internal architec-
ture of the processor, including a complete discussion of
the control and execution of instructions. Triebel and Singh
jump into circuit design issues as well, covering such topics
as address maps, 1/O interface circuits, and interrupt cir-
cuits. The software side of the 68000 is not left out, either:
Two full chapters break down technical topics like address-
ing modes, the 68000 instruction set, and the analysis and
writing of assembly language programs.

MACINTOSH 68000 PROGRAMMING REFERENCES

Chernicoff, Stephen. Macintosh Revealed, Volume One: Unlock-
ing the Toolbox. Berkeley, CA: Hayden Book Co. 1985.
$25.95. 516 pages. (A full review of this book can be found
in November 1985 BYTE, page 57).

Chernicoff, Stephen. Macintosh Revealed, Volume Two: Program-
ming with the Toolbox. Berkeley, CA: Hayden Book Co., 1985.
$29.95. 626 pages. A disk of the programming examples
in volumes one and two is available from Hayden for
$19.95. (For a full review, see April BYTE, page 67.)

Inside Macintosh: Promotional Edition. San Jose, CA: Apple
Computer Inc., 1985 (published as documentation). $25.
1000-plus pages. Also published as a three-volume series
by Addison‘Wesley, Reading, MA, 1985, at $24.95 each.

Inside Macintosh is the ultimate reference for Macintosh pro-
gram developers. Published in a phone-book format on
newsprint-type stock, it appears as authoritative as it is
indispensable. Written by a team of Apple programmers
and writers, lnside Macintosh offers definitive information
about how the Macintosh works: its ROM, RAM, disk drive,
microprocessor, ports. keyboard, mouse, and all the rest.
The information is densely packed and not particularly
easy to get at, but most of what you need is there.

MACINTOSH 68000 PROGRAMMING TEXTBOOKS

| Commander, Jake. Macintosh Assembly Language Programming.

Blue Ridge Summit, PA: Tab Books, 1985. $16.95, 198
pages.

(continued)
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ON BANK CARDS

SILICON SPECIALTIES
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34T

Turbo pc/xT’Szl-—Zig

256 Memory, One 360K Brand Nome Floppy Drive
135 Wait Power Supply, Siide Case. AT Style Keyboard
8 MHz Clock Speed, (Keyboord Selectable), B Expansion Slots

Product shipped in factory cartons with manufacturer’s warranty. Please add $10.00 per order
for UPS shipping. Prices & availability subject to change without notice. Send cashier’s check or money order ... oll other checks will delay

shipping twa weeks.

Inquiry 309 for MS DOS Products. inquiry 310 for all others.

N Olo X o
/ sectrer mioses savo PRINTERS HARDWARE [Fooems— RIS
#Cannon Laser Printer . 1949 1shiba 341 5769 Anchor Automation Q N NR
Citizen MsP-10 §279 321 hualtel & Serial $449 Slgnalman Express $235 ~ V'\o bo N
A vsps $379 P35 Farallel & Serial $969 Practical Peripherals [+
7 asp-20 §315 lLaser Printer Save Practical 1200 Baud $124 —
MSP25 . 5479 DISKETTES HAYES COMPUTERS
Premier 35 $479 MaxellMD-2 (Qty 100) $100 All Modems . ... ........... save PC 1 Drive 256K $1199
Diablo D-25 $489 Sony MD/2(Qty 100) s119 XT 1 Drive 256K $1729
635 ) $1035 MONITORS Prometheus All Models Save XT 1 Drive 20 Meg 640K $2169
US Robotics Courier 2400 $379 AT/68 52849
EPSON ﬁg;;d:: Al Manitors :uva Password 1200 5180 B ca0a9
All Printer Models ... ... .. Save Monitors ave Microlink 2400 $379 ™
¥ = Princeton Graphics Save A0 D [ﬂ”’/’/’ﬂ
/ Fumsu‘ ............ S;;: Zenith All Models Save. BOARDS Portable 11— 2 Drive . .51649
PRy & VIDEO TERMINALS Allascuos 2329 PANASONI
Juki TS e (4] B0 Rampage AT 5445 St. Partner Dual Prive .. ... .. $1309
6100 5349 o reer) Rampage PC $239 Exec. Partner Dual Drive . . $1899
QVT Amber 101 s314 p
6300 5669 R €299 Six Pack Plus $159 TOSHIBA
NEC et Sl Hercules Color Card $149 1100 51299
3510, 3550, 3515, 3530 $729 i e Graphic Card $179 11100 Plus Save
8810, 8830, 8850 51039 % e L intel 7.3100 save
Ps $959 ¥s Above Board PC( 1110} 5239
Wyse 350 $859 SPERRY
P& $429 o ea55 Above Board AT {2010) $329 Sperry IT P $1999
7 $609 = °2 9IA 722 s Above Board PS/AT (2110} $369 D . ekt
4 Maynard Hardcord ; $549
OKIDATA 510 S Paradise Modular Graphic 06-1 $239 o o WYSE Lt
All Printer Models . Save DISK DRIVES ATy $115 st" pc 100.20 vk Aty
Panasonic 1080 5199 UeTmteern Bt b Oy 20 Plus Development e — -
Bernoulli 20 meg 51649 Pius Hord Card 20 Megabyte $669 enith Computer Products
109, 5239, Bernaull 40 meg $2329 Quod
1092 5309 ot — vodram
1592 $425 SEAGATE Gold & Silver Boards Save " SIAVE Up to 50%
$329 AlllMedels BT s a8 id s { s Save
KXP3151 $399 20 meg w/Western 1/O .. .. ..$395 Quadfink . -
. Quad EGA+ $359 KE
STAR MICRONICS PLOTTERS A RE Tec Mar Graphics Master $445 YBOARDS
All Printer Models Save Epson Hi-80 Save aptoin No Memory $169 Keytronics 5151 . $159
.
TRSIEING oh IBM PC AND 100% Compatibles SPREADSHEETS
PCLogo 575 COMMUNICATIONS WORD PROCESSORS ehis sove
Typing Instructor 528 CompuServe Starter Kit Best Price Leading Edge Word Pracessor $a8 5 pd heo! Auditor 2.0 82
Typing Tutor ili $28 Crosstolk XVI $92 Leading Edge W/P w/Spell & Mail $72 V‘;’:’ Ehesufudiion2. :48
INTEGRATIVE SOFTWARE MS Access 1.01 Save Lightening $55 AL
Enable 1.1 s319 Bl $76 Microsoft Ward 3.0 Save Supercalc4 . ... ... .. Save
Fretmmeerdi Save Remote $92 Mulimote Advanioge Save
e S A 5379 Smaricom Il $83 PES: Weite w/Spell Checher 576 MONEY MANAGEMENT
Symphany Save UTILITIES Wordstar w/Tutot $162 Dollars & Sense w/Forcast e 594
GRAPHICS Copy I PC. $19 Waordstar Pro Pack $233 Tobios Managing Your Money o Save
e SGO 1 DIR 546 DATA BASE MANAGEMENT
Di:g',:::;,,e, $185 Fastback 586 Word Perfect (Ver4.1)$196 Clipper . 5335
Energrophics 2.0 $269 Norton Utilities 3.1 548 Wordstar 2000 + 2.0 $278 Cornerstone $67
In-A-Vision 5249 Printworks 536 dBose I Save
AMCTOSO 1 BURE Tase) Sidekick $30 dBose Il Plus Save
w/PC Pointbrush 3.0 $106 Sidekick (Unprotected) 547 Extended Report Writer s74
MirordliChar s164 Sidekick— Superkey (Bundle) $85 LANGUAGES Knowledgeman i1 $279
Microsolt Serlol Mouse $119 Travelling Sidekick 539 C Compiler {Microsofl) $249 Nutshell 2.0 $59
Newsroom .$31 Turbo Prolog $54 Fortran Compiler (Microsoft) $195 PFS: File. . $76
PC Drow g $199 Sideways 3.1 s34 Laltice C Compiler $242 PFS: Report 567
Click Art Personal Publisher 599 Superkey . $39 Matro Assembler (Mfcrosolt) $84 Quickcode 5138
PC Mouse w/Dr. Halo 1 $99 PROJECT MANAGEMENT Fascal Compiler (Microsoft) $166 QuickReport $138
PC Paint w/Mouse s115 Harvard Total Project Manager 5262 Quick Basic 2 $55 Reflex Save
PFS Graph $76 Microsoft Project 5219 Run C Interpreter 565 Think Tank . . $91
Prinimaster 529 Super Project Plus Save Turbo Pascal w/B8087 & BCD. Save 3
Signmaster $132 Timeline 2.0 5209 Turbo Databose Too! Box $30 R:Base5000.. . .. ... $245
Turba Graphtx Tool Box $30

F

SPECIAL

Over $200 worth of
Paperback Software Programs

$49 with each system

=t
Turbo PC/XT w/256K & 1 Drive 5449
Turbo PC/XT w/640K & 1 Drive . 5499
Turbo PC/XT w/640K & 2 Drives $599
Turbo PC/XT w/640K, 1 Drive & 20MG $969
MonGraphles Cord with Software and ParollefPrinter Part $ 79
Color Card with Parallel Print Part $ 69
Multifunction Card w/Software s 79
Amber Monitor {(TTL} $ 95
Color Monitor {RGB) . $289
Sego Enhanced Graphics Cord $259
170 Card (Serial/Poralle!) 3 39
1/O Card {Serial/Clock Calendar) s 39
170 Cord {Parallel) $ 39

5151 Clone keyboard s 79

Many other titles available.




TIME IS MONEY. ..
10 MHz IS FAST!!!

FULL IBM PC-AT* COMPATIBILITY

IF YOU ARE TIRED OF WAITING FOR A ‘SOMEDAY’ PRODUCT

OR YOU DON'T WANT TO BUY YESTERDAY’S TECHNOLOGY,

THEN TREAT YOURSELF TO THE PERFORMANCE & FEATURES
OF THE “WESTECH 286 TURBO™” 10 MHz

PHOENIX BIOS - THE MISSING LINK IN
SOFTWARE COMPATIBILITY - ON BOARD

LOWEST COST 10 MHz AVAILABLE

COMPLETELY DESIGNED, MANUFACTURED, ASSEMBLED
AND TESTED IN USA.

8 1/0 Slots

Parallel Port ‘
Up to 2 RS-232 Ports

1 RS-232 Included

Onboard Battery
CMOS Clock Calendar
Standard Power
Connector

Low Power Circuitry
10 MHz 80286

Socket for 80287
One-Year Warranty

HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR:

Phoenix BIOS

Up to 1 MB Onboard
512K Inciuded 120ns

4 | ayer Mother Board

® |ndustrial e Engineering
¢ Medical e University/Education
# Scientific » Artificial Intelligence

QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER,
OEM, UNIVERSITY AND CORPORATE ACCOUNTS.

$599.00 OEM Quantity Price
Call for other pricing

¥restech, Inc.

(714) 474-6022
17781 Mitchell, Irvine, CA 92714

FAX (714) 553-0236 e TELEX 756731
Answer Back: Western Comp

Prices and availability subject 10 change. .
* IBM AT is a trademark of International Business Machines Corporation
Westech 286 Turbo is a trademark of Westech, inc.

Inquiry 369 for End-Users.
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Inquiry 370 for DEALERS ONLY.

BOOK REVIEWS

| Macintosh Assembly Language Programming is a surprisingly

good book. Ignore its shortcomings—design. execution,
and illustrations—and you will be rewarded with a lucid.
effective, and easy-to-understand discussion of Macintosh
assembly programming. The author, a microcomputer
software writer, has concentrated on the most important
aspects of Macintosh assembly language programming
(program specification and design, using the 68000
assembly language development system, the Macintosh
operating system, etc.), so that novice assembly language
programmers have enough hooks to latch onto.

Rosenzweig, Edwin, and Harland Harrison. Programming
the 68000: Macintosh Assembly Language. Hasbrouck Heights,
Nj: Hayden Book Co. 1986. $24.95. 399 pages.

This book attempts to cover assembly language program-
ming of the MC68000 chip on the Macintosh. 1 found de-
tailed chapters on difficult material written by both authors
to be praiseworthy in their clarity.

Programming the 68000 covers the territory of a self-taught
Macintosh assembly language programming textbook
quite well. It provides most of the information you need
to know to become a Mac assembly and Toolbox program-
mer. The authors begin with a discussion of the address-
ing modes of the 68000 and move through the 68000 in-
struction set on to the Mac Toolbox and ROM calls.

Takatsuka, Jim, David Burnard, and Fred Huxham. Using
the Macintosh Toolbox with C. Berkeley, CA: Sybex. 1986.
$22.95. 559 pages.

This book is handy if you're planning to program in C on
the Macintosh. Regardless of which C compiler you use,
it provides the interfacing information you'll need to make
your programs work with the Toolbox. The tutorial ap-
proach is reasonably successful. Using the Macintosh Toolbox
with C details how to use dialog and alert boxes, windows,
text editing, menus, screen graphics and icons, and much
more from your C programs.

Ward, Terry A. Programming C on the Macintosh. Glenview,
IL: Scott, Foresman and Co., 1986. $21.95. 411 pages.

Terry A. Ward’s book is important to programmers who
want to become part of that software development effort
but lack the knowledge about C on the Mac.

Ward begins by moving from a discussion of the ubig-
uitous Macintosh user interface through a short descrip-
tion of the syntax and properties of C. Programming C on
the Macintosh goes on to cover five differerit Mac C com-
pilers, QuickDraw routines, menus, the event manager of
the Mac, and the Mac's TextEdit routines. The book is filled
with example programs, illustrations, and charts, and is
pleasant to read. The index is thin, but the appendixes
and a table of contents are helpful.

Williams, Steve. Programming the Macintosh in Assembly Lan-
(continued)



Major Database
features for
a minor price!

. s695 $295

Before you buy DBase
I, QuickCode and
Clipper, look at
TAS-Plus

TAS-Pius just made it faster, easier and
cheaper to build database applications.

TAS-Plus combines the power of a
Relational Database with the ease of a
Program Generator. Then TAS-Plus adds
a Runtime Compiler to produce
lightning-fast finished code,

Look at what TAS-Plus gives you:

Relatlonal Database

4th Generation Language

Screen Painter

Program Generator

Report Writer

Source Code Editor

Runtime Compiler

TAS-Plus gives you power where it
counts. You can store up to 65,000
records, open up to 16 files at a time and

enter up to 10,000 characters per record.
TAS-Plus even reads your old DBase files.

TAS-Plus

program

for you

With TAS-Plus, you can start building
professional database applications on
day one. Just “’paint” the screen the
way you want and TAS-Plus writes the

program for you. You can even paint
using different colors or graphic
characters. And custom reports are just
as easy.

TAS-Plus has over 86 commands and
200 options available in its Source Code
Editor, so you won't run out of room to
grow.

Easy to use features

Add new databases quickly and easily.
Add, change or delete records without
any programming at all.

Browse through your database and see
multiple records on the screen at the
same time.

Restructure capability allows you to
change existing databases without loss
of any data.

All this for just 69

TAS-Plus would be respectable at any
price, at $69 it's awesome.

30 day Money Back Deal

TAS-Plus comes with a 30 day money
back guarantee (less $15 handling fee).
TAS-Plus is available for the IBM
PC/XTIAT and fully compatible
computers. TAS—PIlus Accounting
applications available.

Order Today
1-800-648-6258

Call our Toll-Free Hotline. Use your
VISA, MasterCard or American Express
to order today. For information or
Washington residents call
1-206-644-2015.

The following are registered trademarks of these companies: TAS-Plus, The Accounting Solution, Business Tools, Inc; DBase
1ll, Ashton-Tate; CP/M, Digital Research; IBM PC/XT/AT, International Business Machines Corp; QuickCode, Fox&Giller; Clipper,

Nantucket Inc.

Inquiry 54

® Copyright 1986 Business Tools, inc.

1

S o e
[AS +
NOT COPY-PROTECTED

YES’ Rush me the following items:

Qty. Item Price Subtotal
TAS+ $69
Shipping add $8 USA, Shipping
$25 outside USA

Tax
WA res add $5.59 Tax
Amount Enclosed

{US tunds only}
Name: e
Shipping Address:
City:
State: Zip: _
Telephone:
Payment: VISA MC AMX Check

Credit Card Expiration Date:

Card Number: ____

Name-on Card: _

BUSINESS

ATOOLS
== _ING,
@_- = 0

4038-B 128th Ave. S.E., Suite 266

Bellevue, Washington 98006
(206 644-2015

S v .



TOTALCONTROL
with LMI FORTH™

For Programming Professionals:

an expanding family of
compatible, high-performance,
Forth-83 Standard compilers
for microcomputers

For Development:
Interactive Forth-83 Interpreter/Compilers

* 16-bit and 32-bit implementations

* Full screen editor and assembler

¢ Uses standard operating system files

e 400 page manual written in plain English

* Options include software floating point, arithmetic
coprocessor support, symbolic debugger, native code
compilers, and graphics support

For Applications: Forth-83 Metacompiler

¢ Unique table-driven multi-pass Forth compiler

e Compiles compact ROMable or disk-based applications

* Excellent error handling

* Produces headerless code, compiles from intermediate
states, and performs conditional compilation

» Cross-compiles to 8080, Z-80, 8086, 68000, 6502, 8051,
8096, 1802, and 6303

* No license fee or royalty for compiled applications

For Speed: CForth Application Compiler

e Translates ‘‘high-level’” Forth into in-line, optimized
machine code

¢ Can generate ROMable code

Support Services for registered users:

e Technical Assistance Hotline
» Periodic newsietters and low-cost updates
e Bulletin Board System

Call or write for detailed product information
and prices. Consulting and Educational Services
available by special arrangement.

- ;
Laboratory Microsystems Incorporated
IF’ost Office Box 10430, Marina del Rey, CA 80295
Phone credit card orders to: (213) 306-7412

Overseas Distributors.

Germany: Forth-Systeme Angelika Flesch, Titisee-Neustadt, 7651-1665
UK: System Science Ltd., London, 01-248 0962

France: Micro-Sigma S.A.R.L., Paris, (1) 42.65.95.16

Japan: Southern Pacific Ltd., Yokohama, 045-314-9514 ,

Australia: Wave-onic Associates, Wilson, W.A,, (09) 451-2946

78 BYTE = SEPTEMBER 1986 Inquiry 192

BOOK REVIEWS

guage. Berkeley, CA: Sybex, 1986. $24.95. 779 pages.

Programming the Macintosh in Assembly Language is a massive
book for experienced programmers. Novices would be
overwhelmed by the detailed presentation of 68000 chip
architecture, instruction sets, and the Macintosh Toolbox.

The presentation of the Macintosh programming en-
vironment is the strongest aspect of the book. The discus-
sion of interfacing issues will help you get your own pro-
grams working with the Toolbox quickly, using the appro-
priate screen and mouse features. The book also has
copious listings of the source code discussed throughout.

ATARI 520ST TECHNICAL REFERENCES

Editors of Compute!. Compute!'s ST Programmer's Guide.
Greensboro. NC: Compute! Publications, 1986. $16.95. 356
pages.

One-third of this reference book is a discussion of the Atari
520ST implementation of BASIC. The other two-thirds
cover Logo programming, GEM and TOS, and writing GEM
applications. As one of the first books on the ST, it at-
tempts to cover as many different audiences as it covers
programming topics, for the most part successfully.

Later chapters will be of more interest to advanced pro-
grammers due to the discussions of TOS, the GEM desk-
top, the GEM Virtual Device Interface (VDI), and Applica-
tion Environment Services (AES). The detail is such that
an advanced programmer can learn to write GEM applica-
tions in C. But just when you expect the book to discuss
application implementation under GEM with C, the book
ends. Compute!’s ST Programmer's Guide also fails to discuss
any aspects of assembly language programming for the
ST, another serious drawback to the book's ultimate
usefulness.

Szczepanowski, Norbert, and Bernd Gunther. Atari ST
GEM Programmer's Reference. Grand Rapids, MI: Abacus Soft-
ware, 1986. $19.95. 414 pages.

Despite its title, the Atari ST GEM Programmer's Reference is
really a complete programming handbook for the ST. The
book covers much of the same ground as Compute!'s ST
Programmer's Guide, but it does so in much more detail, with
more emphasis on implementing user applications with C.

The bulk of this handbook is taken up with the discus-
sion of GEM's Virtual Device Interface (VDI) and how to
use it in your programs to create graphics. A fair number
of programming examples are provided to help you im-
plement your own code. Like Compute!'s ST Programmer’s
Guide, this book is dry reading, chock full of assembly lan-
guage routines and C language definitions, without some
more invigorating text to break the monotony.

Donald Evan Crabb is director of instruction and laboratories at the
University of Chicago (Department of Computer Science, Ryerson Hall
260, 1100 East 58th St., Chicago, 1L. 60637). He is on the review
board of Infoworld. m
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w, many of the biggest names in the
ess have their next-generation personal
uters on the drawing boards. These
vanced systems will have capabilities that
I'go far beyond what's available today.
Many of these exciting new products will
1‘.‘!703 ture high-performance system software by

Microware.

perating systems and programming languages
- are the foundations upon which all other
: .;;_ applications are built. Microware's OS-9
~operating system is the ideal base for
innovative fourth-generation application
~ packages. It provides many advanced
- capabilities including true multitasking, a
universal file and /O system, modular
construction, powerful graphics, unlimited
ommunications gateways, and real-time
 response. And it’s so versatile it can be used
on almost any size system — from inexpensive
‘personal computers all the way up to large
‘multiuser systems.

Microware also has outstanding versions of the
~ most popular programming languages. For
~_example, Microware's extended, structured Basic
~_is friendlier than an interpreter, yet it runs as
fast as a compiler. And it's so smart that it
actually reports bugs as programs are typed in.
1 Or consider Microware’s full-feature C Compiler.
t can recompile almost any Unix application
program to be much smaller and faster than

e Unix equivalent. You can also choose

an and Pascal compilers of equal calibre.
1 .

Software like this doesn’t happen by accident.
. Microware software is specifically designed to
nleash the full potential of the extraordinary

68000 and 6809 microprocessor families.
Microware works in close cooperation with the
people who actually design the systems and
silicon in order to achieve maximum integration
and performance. That's why Microware
software has already made a big impact within
the scientific, engineering, and industrial
communities.

Affordable, powerful personal computers with
Microware software are available now at most
Tandy/Radio Shack retail locations, and through
Fujitsu and Hitachi in Japan. Plus over a
hundred innovative manufacturers worldwide
offer a veritable banquet of professional
systems and software for VME, Multibus; STD,
and most other popular standard bus
architectures. If you're technically oriented, you
can even get a reasonably priced Microware
PortPak™ and install OS-9 on your own custom
68000 system.

Some things change, others can’t. Will Unix
ever become affordable and understandable
enough for you? How long can MS-DOS keep
up with new technology? You can wait and
find out, or you can step into the future today.
Contact us today and we'll send you complete
information.

MICROWARE .

MICROWARE SYSTEMS CORPORATION
1866 NW. 114th Street ® Des Moines, lowa 50322
Phone 515-224-1929 o Telex 910-520-2535

MICROWARE JAPAN, LTD. -
41-19 Honcho 4-Chome, Funabashi City ® Chiba 273,
Japan e Phone O474-22-1747 ® Telex 298-3472
0S-9 is a trademark of Microware and Motorola. Unix is a trademark of Belt

Laboratories. VAX Is a trademark of Digital Equipment Corporation. Multibus
1s a trademark of Intel Corporation,

Inquiry 240



Simply put: THE "highest quality and
best value in computer products anywhere.

1 THE"™ commitment to our
& customers is compatibility, |
quality, value,
service and support

THE ™backs
every product with a

45 DAY
MONEY BACK
GUARANTEE

and a

FULL 1 YEAR
PARTS AND LABOR

THE " MULTI 384

This multi-function card features
0-384K memory, a parallel printer port,
a serial port for communications,

a clock/calendar with battery backup,
and a software bonus that includes
RAMdisk and other utilities. Retail s90.00

"$72.00*

Special Wholesale Price

BEST
BUY

Functionai
Clone of

AST
SixPackPlus

THE “COLOR CARD

100% compatible with the IBM™ colorcard
with display modes of 80x25 alphanumeric
and 320x200 graphic. Retail Price $75.00

5% $60,00%
THE 576K MEMORY +

Supports 0-576K of available memory and is
compatible with all IBM "™ PC’s. Retail $46.25

Special
%k $37.00%
THE " PRINTERFACE
Supports all text and graphics features

and is fully compatible with third party
software. Retail Price $23.13

5% $18.50*

“All llems Subject 10 Availability — Prices Subject 10 Change
TM—Reglstered Trademarks of IBM/Ast Research/
Microsoft'Hercules/Hayes

THE "MODEMS

100% Hayes compatible

THE™ 1200 COM EXTERNAL

This self-testing 1200 BPS modem comes
with auto answer,auto dial, auto redial and
a built-in speaker. Retil Price 5161.25"

wnif’e:s:ef;'SI 29.00% ||

i T )

THE ™ 1200 COM INTERNAL

Features auto answer, dial and redial, with
a built-in speaker, RS 232-C serial port
and PC Talk III. Rrei price $148.75

$119.00*

THE "'2400 COM EXTERNAL

Eight times the speed of a 300 BPS unit
makes this 2400 Baud modem truly
affordable, and we've made it truly
compatible. With auto answer, auto dial,
auto redial, and a built-in speaker with
volume control. Retail Price $346.25

-528277.00%

THE “H720 MONO

This monochrome graphics card with
printer port features 100% IBM ™ and
Hercules™ compatibility, at a fraction of
their prices. Retall Price $91.25

$73.00*

Special
Wholesale
Price

Special
Wholesale
Price

Functional
Clone of
Hercules

Graphlcs Card

ADAM OSBORN'S
PAPERBACK SOFTWARE

Wz = @ Paperback Writer
gl ® Paperback Speller
@ Numberworks

Spreadsheet
All three for only...

THE " 20MB HARD DISK

Featuring a half-height IBM™PC
compatible internal 20MB disk drive,
controller card, connecting cables
and installation manual. Re:ail $458.75

= $367.00*

THE ™ MULTI 1/0

Feature tor feature, THE ™ matches

the AST™I/O+ and comes up a winner,
with serial/parallel and game ports
standard, (a second serial port
optional), a clock/calendar, RAMdisk
and print spooler. Retail Price $75.00

$60.00*

Special
Wholesale
Price

Functional
Cloae of
AST™ 1/0 +

THE™EGA PLUS

With 256K standard this 100% IBM ™ EGA
and Hercules Graphics compatible card is
ideal for high resolution graphics display
of Microsoft ™ Windows, Lotus™ and

AutoCAD™ . Retail Price 5283.75°
Special *
Wholesale
Price o

Thompson, Harriman and Edwards Computer



™
Thompson, Harriman and Edwards

Computer Products Company Ltd.

THE ™ PC + COMPUTER

THE™PC + is compatible with all
business, professional and personal
software written for the IBM™PC. It will
also enhance your productivity with its
ability to switch to an 8 megdahertz clock
rate, enabling you to run your software
wice as fast as the IBM™PC. THE™PC +
also comes standard with an "AT" style
keyboard, correcting the inefficiencies
found by IBM ™ on their regular PC
zeyboard. 256K standard (640K optional)
on the mother board will allow you to run
memory intensive programs such as
Lotus 1-2-3, DBase III and Framework
~ithout adding extra memory cards. Plenty

THE MOST INCREDIBLE
LIMITED TIME OFFER IN

COMPUTER HISTORY, FROM
THE " and PC NETWORK...

with 8 card slots is also -

standard. Base unit : '
ncludes: 256K RAM, = T
_omputer with TR R S——— 9

One 360K 5%4" Floppy

drive, Dual Turbo Clock i ——— 0 s . ™™
Speed, 8 Expansion i | & | ‘THE PC+ is well built IBM
Slots, 135 Watt Power - WL ﬁ and has enough company

— i | support behind it to make it |
L_mmen. 4 averyattractive alternative to
41113 higher-priced competition.”

supply, "AT" Style
{eyboard, Full

| Year Warranty o

compatible,

aind 45 Day
Voney Back

suarantee!
etail Price $586.25°

i

360K 5.25"

R

pecial
Vholesale:
rice

5444.00*

{Monitor Not Included)

*A1l prices in this ad are wholesale—PC Network
Members pay wholesale + 8% and shipping.

CALL TOLL FREE B3N9

(800) 621-SAVE

In Illinois (312) 280-0002

Products Company Ltd.

t ?l PC LABS FIRST LOOK/AUGUST 1986

Disk Drive,
Turbo Speed,
~ “RT” Style
\\ i ‘\\\ Keyboard

b ‘Special Wholesale Price

444.00%

$469.00* for 640K System

Dealer Inquiries Call THE ™ at (312) 642-9626
319 West Ontario Street, Chicago, Illinois 60610
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BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,

AND GET 14-30 DAY SOFTWARE RENTALS!...

Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES!

The Network carries products for Apple, IBM CP/M and most other popular computer families.
GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM

(Please add $1 shipplng and handling for each title ordered from below.}

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE // & MACINTOSH

(Ptease add $1 shipping and handling for each litte ordered from below.}

Wholesale Wholesala
Arrays Home Accountant-Mac Only $65.00"  Miles Computing Mac Attack-Mac Only §22.00°
Axion Art Portfolic & Card Shoppe 31.00°  Palattr Mac Type-Mac Only 23.50°
Bluechlp BaronMillionaireTycoon 28.99"  Penguln Graphics Magician 28.97*
Broderbund Lode Aunner 17.25°  Penguin Pensale Xyphus Transylvama-Mac Only 20.00*
Broderbund Choptifter 17.00"  Professional Software Trivia Fever 19.00°
Broderbund Print Shop 24.75°  Pryorlly Software Forbidden Quest 21.00°
Broderbund Dazzle Draw 31.97° Scarborough Master Type 19.75°
CBS Mastering the GRE 53.50°  Scarborough Run for the Money 26.00°
CBS Murder by the Dozen 20.97°  Simon & Schuster Typing Tutor Iif- 28.25°
CBS Goren Brdge Made Easy 45.00°  Sir-Tech Wizardry 26.97*
Counterpoint The News Room 26.97*  sir-Tech Knight of Diamonds or Rescue Raiders 18.97*
Davidson Speed Reader ! 31.00°  Sublogle Night Mission Pinball 19.25"
Davidson Math Slaster or Word Attack!' 21.50°  Sublogle Flight Simulator It 27.25°
18t Byte Smooth Talker-Mac Only 44.00° p.Spinnaker Alphaber Zoo. Face Maker, 15.25*
Hayden DaVinci-House-interiors/Landscapes 23.00° Kinder Comp. Hey Diddie Diddile
Hayden Sargon i 24.75° Rhymes & Riddles, Sfory Machine
Infocom Deadiine or Suspended 24.00° p-Spinnaker Mest Amazing Thing Defta Draving  20.77*
infacom Enchanter. Planetall, 19.75° p-Spinnaker Delta Drawving 20.78*
Cutthroats. Witness or Zork | T/Maker Click Art-Mac Only 25.00°
Infocom Hitchhiker's Guide or Seastalker 19.75°  Warner Desk Organizer 65.00°
Infocom Suspect. Sorcerer, Infidsl, Zork itor il 21.75°  Videx Fun Pack-Mac Only 19.25°
Layered Front Desk-Mac Only 65.00* Videx Mac Checkers & Reversal 2517
Mirage Concepts Trivia 21.00°  Virtual Comblnatics Micro Cookbook 17.50°
BUSINESS SOFTWARE FOR YOUR APPLE // & MACINTOSH
(Please add $2.50 shipping and handling for each title ordered tfrom below.)

P-Apple Apple Works $160.00" MECA Managing Your Money §92.00*
Assimilation ProcessMac Memory Disk 17.78* p-Microsott Word. FilesMultpian for Macintosh 97.50"
Borland International Turbo Pascal or SideKick 37.50°  Microsoft Excel for Macintosh 197.50"
BPI GL. AP, AR. PR or INV 190.00°  Microsott Basic for Macintosh 75.00*
Broderbund Bank Street Writer 35.25°  Microsoft Chart for Macintosh 62.50"
Central Polnt Copy !l Plus or Copy il Mac 16.25"  Monogram QDollars & Sense for Apple If 55.00°
Funk Sottware Sideways 26.50° Monogram Dollars & Sense for Macintosh 71.99°
Funsoft Macasm 60.00°  Odests Helix for Macintosh Reg's 512K 200.00°
Haba Habadex 40.00*  Provue Overvue-Mac Oniy 130.00°
Harvard Mac Manager 29.95° Senslble Soltware Sensibia Speiisr IV 67.50"
Human Edge Mind Prober 21.00°  Softcraft Fancy Fonts 108.00"
Human Edge Sales Edge 21.00° Sohech Microsysterns UCSD Pascal 37.00"
Human Edge Communication Edge 988.00°  Software Publishing PFS: File, Write, or Graph 61.00"

p-Living Videotext ThinkTank-Mac Too! 65.00" Stoneware D8 Master-Mac Too! 90.00°
Main Street Fiier-Mac Only 67.00"  Teloa Fllevision for Mac 85.00°

HARDWARE FOR YOUR APPLE // & MACINTOSH
{Please add shipping and handling. charges found in italics next to price.)
DISK DRIVES MODEMS
Apple MAC 800KB External Drive §349.95* (7.50) Hayes Micromodem lie w/Smaricom $125.00*  (2.50}
p-Haba 800KB Double Sided Mac Drve 215.00° (-4 64) Novatlon Apple Cat If 174.45°  (3.50)
10mega Macnoulli 5MB Removable 999.00* (21.58) Prometheus 1200 A 225.00° (6.00)
Drive for Macintosh Low Cost 1200 Baud internal Modem for Apple 1
|Omega Dual 10MB Bernoullifor Mac 1,805.00" (38.99)  PrometheusPromodem 1200'MacPack 299.00°  (6.00)
with SCS! Port Prentice Popcom MacPack 219.00° (2.50)
Micro Scl A2 143KB Drive 150.00"  (5.00} 1200 Baud Modem. Cable, Straightalk
Just like Apple's Own
Micro Sci Floppy Controller 55.00° {2.50) ACCESSORIES
»-Paradise Mac 10MB Hard Drive 525001 (71.34) Apple Macintosh Carrying Case $69.00°  (1.49}
Hard Drive Subsystem Apple Macintosh Security Kit 28.00° (150}
p-Paradise Aac 20M8 Hard Drive 745.00" (1609  Curtls Auby Surge Protectar 39.00°  (1.50)
Hard Drive Subsystem Hayes Mach Il Joystick 26.50° (1.50)
»-PC Nelwork 10K Externaf Drive 95.00° (250) wiFire Button for fle
for Agple lic Kenalngton Dus! Cover for MAC 7.50°  (1.50)
| B-PC Network 140K Drive for Appislle  95.00°  (2.05) or imageWriter
Tecmar 5MBRemovable Drive for MAC 999.00¢ (21.58)  Kenslnglon Starter Pack 49.00°  (3.00)
Tecmar 10 MB MAC Drive 999.00° (21.58) :eﬂnlngw" gwge Prsafeclo; 29.60° (250
ensington Systemn Saver Fan 56.97°  (1.50)
BOARDS AND BUFFERS PKoala MacVision 150.00° (3 00)
AST " MullliO—2 Serial/Ciock §155.00° {2.50} Koala Koafapad Touch Tabiet 78.00° (1.50)
Microsoft Premium Softeard tle 243.67°  (2.50) M&R Sup-A-Moa ARF Moduuiation 44.00° (1.50)
Microtek Dumpling GX 55.00" {2.50) PC Network Cooling Fan with Surge  25.00"  {2.50)
Orange Micro Grappler + 66.00° (2.50) Protector & Dual Qutiels
Orange Micro Seria! Grappler 66.00° (250 PCNetwork SSDD Diskettes (Boxof 10) 7:95°  (1.00)
PC Natwork 280 Card 35.00° (250) PC Network Macintosh Diskettes 1250 (.50}
Quadram APIC/G Graphics Interface  62.00° (250} Includes Free Flip & File Case
Quadram E RAM-80 88.00° (250} These Diskeltes forLife!No
Quadram Multicore-1 Paraliel 140.00° (2.50) Sony Mac Diskettes (Box of 10} 19.00°  (1.50)
1 Serlai/Clock Expandable to 256K Thunderware Thunderscan 155.00° (3.35)
Thunderware Thunderclock 104.00°  (2.50)
Titan Technologles Accelerator tle 207.35° (< 48)
MONITORS MEMORY CHIPS
Wholesate (All Memory Chips Guaranteed for Life!)

Amdek Video 300G Composite Green §110.00°  (3.00} Wholesaie

Amdek Video 300A Composite Amber  120.00°  (3.00} Pp64K Memory Upgrade Kits (9 Chips) §7.75°  (1.00

Amdek Video 310A IBM Type Amber  130.00°  (3.00} Quantity Discounts Avatable!

Amdek Color 600 NEW! High Res RGB 365.00°  (7.88) Pp64K Dynamic Ram Chips (Each) 1.00"  (7.00}

Amdek Color 722 Enhanced Graphics  424.00*  (9.16) 256K Dynamic Ram Chips (Each) 290" (1.00)

Magnavox 12'TTL IBM Type Amber 79.00° (5.00) 128K IBM AT Mother Board Chips (Each} 3.50° (100}
A greal lookingperforming monochrome pintel Co-Processor 99.50° (215}

NEC §C-1407 Multisync RGB 480.00* (10.37)

Princeton HX-12 RG8 Manior 399.00° (860 EXTERNAL MODEMS

Princeton HX-12E CGAGrEGA Monitor 445.00°  (9.61) Anchor Signaiman Express §205.00°  (5.00)

Princeton MAX-12e 138.00°  (5.00)  Anchor Lightning 2400 309.00° (2,50}

Works with Color or Mono Card Hayes Smartmodem 300 125.00°  (5.00)

Quadram Amberchrome 12" TTL 125.00° (2.70) Hayes Smartmodem 1200 340.00°  (5.00)
Non Glare Siow Phosphor p-Hayes Smarimodem 2400 525.00° (5.00)

Taxan 630 High Res RGB Monitor 383.00° (8.27) Prometheus Promodem 1200 276.00°  (6.00)

Taxan 640 Highest Res {740x300) 439.00* (1069 Hg l‘;ol;cl‘ilcs iuunerOZZOOBPS Modem ggggg ﬁ gg;

il v .5. Robotlcs Passwor 8
e e ol e ALL 111L, ' MODEMS ARE 100% HAYES COMPATIBLE
puter . i
Zenith ZVM 12304 HighRles NonGlare  81.00°  z50) | I'E 1200 Com External RERe 258
1 Y THE 2400 Com External 277.00°  (5:54)
TERMS & CONDITIONS

*PC NETWORK~Members pay just 8% above the wholesale price, plus shipping. All prices rellecl a 3% cash discount
Misimum shipping $2.50 per order. International orders call for shipping & handling charges Maoney Orders. personal
and company checks piease allow 10 working days to clear All prices subjectto change without nolice!

tRENT BEFORE YOU BUY —Members are eligible to join the NETWORK's Buginess and Game software Renlal Libranes
and evaluate pvaducls forafull 14 (Regular} or 30 (VIP) days ta see it meets your needs. And The NETWORK's renta!

are far les:

1 services—Just 20% OF THE MEMBER WHOLESALE PRICE. Rental titles

available in lBM/Appte/MAC and CP/M Formals. Hardware prices highhited ay B reflect receni major price reductions

Copyright © 1985, PC NETWORK, INC.

Wholesale

ATl intro fo PC DOS Vol. 1 & il or BASIC $23.00°

Bluebush Chess (Your Toughest Opponent} 34.00°
Bluechip Millionaite/Oif Baron or Tycoon 28.99°
Broderbund Lode Runner 17.25°
CBS Goren Brioge Made Easy 40.00°
CBS Maslenng the SAT 50.00°
CDEX Traiming for Wordstar 37.25°
Comprehenslve Intro to Personat Computing 26.50"
Davidson Math Blaster. Word Alfack! 21.50*
Davidson Speed Reader If 31.00°
Hayden Sargon il 24.00°
Individual Professor DOS 29.75°
Individual The Instructor 24.50°
pIntocom Zork 1 or Witness 19.75"

Wholesale

pinfocom Deadiine or Suspenderd §24.00°
Microsoft Fiight Simutator 27.00*
Mouse Systems PC Paint—Tum your PC 59.95°

into A Color Macintosh!

Scarborough Master Type 19.75"
Sierra On-Line Crossfire 18.00°
Sierra On-Line King's Quest Il 24.75°
Spectrum Holobyle GATO 1B.00°
p-Spinnaker Alphabet Zoo, Kinder Comp. 15.25°

Story Machine. Face Maker Hey Diddle. Drddle.
Rhynies & Riddles
P-Spinnaker Deita Drawing or MostAmazing Thing  20.75*

BUSINESS SOFTWARE FOR YOUR 1BM

{Please add $2.50 shipping and handling for each title ordered from below.)

p-Ashton-Tate DBase Hit ar Framework it $365.00°
Borland Turbo Pascal 35.00
Borland SideKick (Protected} 24.50°
Borland SuperKay 34,50
BPI G/L. A/R or AP 262.00*
BPI Personal Accounting 43.75°
Breakthrough Timeline 203.00°
p-Central Paint Copy /I PC 20.00*
Computer Assoclates Supercalc IV 239.95*
Conceplual Instruments Desk Organizer 47.00°
Digltal Research Gem Desktop 25.00°
Digltal Research Gem Draw 117.00*
Enertronics Energraphics 143.00°
FGS Fastback 85.00°
Funk Software Sideways 32.00°
W-Harvard Harvard Project Manager 175.00°
Harvard Total Projsct Manager 225.00"
p-Hayes Smarncom ll—New VT100 Emulator 68.00*

p-Human Edge Management Edge or Mind Prober 24.00°

Infocom Cornarsione 65.00°
Lifetree Volkswriter i} 126.50"
p-Lotus Development Lotus 1-2-3 270.00°
MDBS Knowledgeman/2 229.00°
MicroPro Wordstar 2000 208.00°

HARDWARE FOR YOUR 1BM

{Ptease add shipping and handling charges found in Italics next to price.)

DISK DRIVES
p10mega Bernoulit Box $1,710.00° (36.94)
Dual 10M8 Drives
PPC Nelwark 10MB INTERNAL 1/2 299.00° (66)
Hewaht Autoboot Drive: New lower pnce
PC Network 10MB Tape Backup 395.00° (8.94}
Same unit used in Compaq's DeskPro!
PC NelworkAT 42MB internal HD 1.050.00" (24.95)
35MS Access Time-Comes Complele
PC Network 20MB Tape Bachup 495.00° (10.69)

Half Height Internal w controlier

P-PC Network Haif Height DS/DD Drives 78.00° {1 68}
p-Tandon TM-100 120.00°  ¢2.20
2 Full Height DS.DD Brives
B THE " 20MB Internal 12 Height 367.00° {793}
Autoboot Drive: By Seagate or Microscience
MULTIFUNCTION CARDS
Apparat AT Ram Expansion Card $139.00° (2.50)
AST SixPakPremium “2MB MulliOK ~ 315.00°  (2.50)
P-AST SixPakPius “with 641¢ 139.00°  (2.500
AST" LOPius I 120.00°  {2.50)
AST " Advantage for AT 325.00° (2.50)
Everex Magic Card 64K 160.00°  (2.50)
Quadram Gold Card 340.00"  (2.50)
384K Muftitunction/Color Card w/0K
Tecmar Caplain Multi Card w/i0K 109.00°  (2.50)
P THL V576K Pius Memory Board wi0K  37.00°  (2.50)
P THE “Multl 384 A funcrional clone 72.00°  (2.50)
of AST's * SixPakPlus
Includes up to 384K ol expansion memory.
1 serlal, 1 paraltel, 1 gatne pont.
a clock catendar and 3 sofiware standard.
B THE " Multi VO Pius It Clone 60.00° (2.50)

Ser/Par/Game/Clock standard

Sublogle Night Mission Pinball 19.25*
Virlual Combinatics Micro Cookbook 21.00°
MicroPro Wordstar 2000+ $250.00°
MicroRim RBase 5000 285.00°
Microsoft C Complier 205.00*
Microsoft Word—Lates! Version 3.0 202.00"
Microsolt Multiplan 101.00*
Microsoft Mouse 107.00°
Migent Ability 55.00°
Monogram Doilars & Sense 85.00°
P-Multimate Muftmate (Lalest Version) 180.00°
Norton Norton Utiities 3.1 43.00"
Open Systems PO Sales A/R INV GiL e2.395.00°
A/P Team Mgr. - Ver. 3.X
Power Base Power Base 200.00
Aeal World GAL AP A/R or OE/INV 2a.350.00"
Rosesolt ProKey Version 3 65.00*
Ryan McFarland AM COBOL (Dev. System)  520.00"
pSamna Samna Il Word Processor 207.75°
p-Samna Word + 340.00°
p-Satellite Sottware Word Perfect 180.00°
Softeratt Fancy Fonts 125.00"
Software Group Enable 233.00"
Software Publighing PFS:Fiie. Write.Graph 68.00°
Sofiware Publishing PFS'Report 59.50°
MODEMS
Hayes Smantmodem 12008 §305.00°  (2.50)
with New Smaricom I VT100 Emulator
Hayes Smartmodem 12008 Alone 265.00° (2.50)
1 225.00° (2.50)
P THE “Internal 1200 12008PS5 Modem 119.00°  (2.50}
Lowest Cost Hayes Compalibte w/FREE PC Taik I
VIDEO CARDS
Hercules Color Card w-Parallel Port  $126.00°  (2.50)
pHercules Monochrome Graphics Card 162.00° (2 504
Orchid Turbo EGA Card 610.00° 1250)
Paradise Modular Graphics Card 219.000 (2504
Quadram Quad EGA + Enhanced 323.00° (250}
Graphics Adapter
P-TIHE "EGA Plus EGA Clone 227.00° (250}
with 256K & printer port
P-T1E “H720 Mono Mono Graphics 73.00° (250)
with paraifel port. 100% Hercules Compatibiet
p-THS " Color Card 60,000 (250)
100% iBM Compatiblel
ACCESSORIES
p-Brand Name DS/OD Diskettes $7.95°  (100)
Guaranteed lor Life! Not Genernc!
p-DS/DD Bulk Rale Special each .54*
Packaged in 50 wilh slegves and labels
Guaranteed for Life'
PPC Network Replacement 130 Wart 79.00° (500

1BA#-PC Power Supply —Gives your-PC the same
Capacity as an XT Good for add in Tape Drives
(without need for a piggyback umt) and large
capacity disk drives

SMAPCDocumate: Keyboard 9.99'ea.  {1.00}
Tempiates for Lotus/‘DBase Multimate and others

COMPLETE SYSTEMS

Apple Macintosh Base System CALL p-COMPAQG Hard Disk Portabie $1,835.00° (43.18/
p-Central Poinl Laser 128 $355.00°  (7.67) 20148 Hard Diske! Floppy 256K
Apple lie and lic Compalible B IBMPCBase Syslem 250D FDC256K 1,025.00° (22.14)
AT&T 7300 Unix PC 3.699.00° (79.90) p-IBM PC Prolessional Hard Disk 1,392.00° (30.07)
10MB Hard Disk/1 Floppy/512K IBM PCAT Base System—1,2M3  2,875.00° (62.10)
COMPAQG DeskPro w/256K 1,805.00° (38.99) Floppy/256K
1 Floppy/10M8 Hard Disk iBM AT Professional System
1.2MB Fioppy/20MB Hard Diskr1 Ser/1 Pal 512K
PRINTERS
p-Citizen MSP-10 NEW! §225.00° (4.86) P-NEC 3530 33CPS LQ Parallel $888.00* (19 158}
160CPSBOCOL Fric + Traé PNEC 3550 33CPS LO 920.00° (1787}
p-Cilizen MSP-15 NEWY 340.00°  (7.33) pNEC 8850 55CPS 1.330.00° (28 73)
160CPS 132COL Fric + Trac NEC PnWriter P-7 180CPS 132COL  535.00° (11.56)
p-Citlzen MSP-20 NEW! 299.00* (6.46)  Okidala ML 182 New 120CPSLO 188.00° (4.06)
200CPS 80COL Fric + Trac Moael Fric 1BA Graphics & More
p-Citizen MSP-25 NEW! 435.00°  (9.40) Okidata ML 192 New Sleek Design 299.00°  (6.46)
200CPS132CQL/Frc + Trac 160CPS/LO/Fric 1A Graphics
p-Cltizen Promiere 35 NEW! 420.00° (8.07 Okidata Color 20 80CPS/ 100+ 109.00°  .(2.18)
35CPS Daisywheel/132COL:Fric + Trac Colors/LOIBA Graphics & More
Cltizen 120.D 125CPS 10%Trac 168.00°  (3.63) (Requires Interface)
»Epson LX 80 100CPS/80COLLO 225.00° (286)  Okldata ML 193P 50CPS 425.00° (9.18)
PEpson FX 85 345.00° (7.45) Okldata 18! Interface 69.00°  (1:50)
P-Epson FX 286 NEW! 505.00° (10.91) for Qkidata Color 20
p-Epson LO 1000 NEW! CALL Okidala ML 84P 200CPS/132COL 599.00° (12.94)
180CPS/50CPS NLO Okidata 2310 P Pacemark 350CPS CALL
Epson SO 2000 inkjet Printer 1.453.00" (31.38) Panasonic KX-1091 120/75/22CPS 220.00° (4.75)
Epson DX 35 35CPS LQ Mode! 590.00° (72.74) Panasonic KX-1092 180CPSw/Traclor 329.00° (7.11)
B-NEC 2030 20CPS L.Q Paralle! 605.00* (13.05) Toshlba P341 210CPS/132COL 699.00° (15.09)
P-NEC 2050 20CPS Letier Quality 570.00° 13,00 Toshiba P351 P5 288CPS/132COL  988.00° (21.3.)

Prices subject to change without notice.



IBM PC

HARD DISK SYSTEM
IBM PC w/256K
Floppy Drive Controller
1 Double Sided Double
Density Disk Drive
Half Height Hard Disk

IBM PC BASE

SYSTEM
IBM PC w/256K
Floppy Drive Controlter
2 Double Sided Double
Density Disk Drives
Mix and Match with
your Favorite Monitor
and Printer!

$1,025.00* .

wi20MB

ummmuuu_ $1 467.00*
A faﬁm?\

CuSTOM @ GALLFOR
CONFIGURATIONS A BM
OME ANNOUNGEMENTS
PORTABLE

DESKPRO SYSTEM

HARD DISK SYSTEM 256K CPU/1 Floppy/Hard Disk

256K/1Floppy/20MB Hard Disk

l.l (AT

1,910.00* $1,999. 00 wigomB
$ $ y 10-00 w/20MB
[Ty APPLE lic ' APPLE lle MACINTOSH

SYSTEMS

64K IBM PC MEMORY EXPANSION KITS

Quantity Discounts Avallable ' ' ’
y ¥ 4

Guaranteed for Lifg!

Set of *
9 Chips $7 s 75
D|SKETTES 5%"DS/DD 5%"SS/DD 3'%2"SS/DD
Guaranteed for Life! gl
Brand name diskcties $1 2.95*
avallable in boxes pf 10 FreeFlip
or 1h bulk packs of 50 & File Case
1/2 HEIGHT DS/DD INTERNAL PC HARD DISK
DISK DRIVES Low Power/Automatic Boot. Works on standard PC's
The Network buys direct and Compatibles. inciudes drive/controller/cables/

mounting hardware and instructions.
Full one year warranty!

$299.00*
$367.00*

_ Quantity Discount Avaiiable

and makes fantastic deals
with manufacturers like MPI/
Tandon/CDC/Shugart/Qume/
TEAC and others to bring you
fantastic prices on Name
Brand drives for your PC/AT/
XT/jr/or Compatible.

$78.00*

Quantity Discounts Avallable

WordPerfect

$180.00*

$275.00
| MultiMate”

*Members pay 8% above this wholesale price plus shipping.
CALLTOLL FREE 1-800-621-S-A-V-E (mmieranns)
In lllinois call (312) 280-0002 Validation code: B396

Customer Service and Order Status (312) 280-1567
TM&R~Registared trademarks of IBM/COMPAQ/APPLE/AST Research/LOTUS/Multimate Int./IOMEGA.

[nquiry 266

PC IS

- -

' SEE WHY OVER 150,000 HAVE JOINED I
MAKING US THE NATION’S #1 SOURCE
FOR EVERYTHING IN COMPUTING

® Qur 600 Page Wholesale Catalog
Over 30,000 products priced at Wholesa/e + 8%. Anything
you will ever need at a Consistent low price...

® Quarterl, ly Catalog Updates
Your Catafog is never obsolete! Keep on top of the newest
products and latest price changes.

e The Printout
Our newsletter gives you fantastic specials alog with
unbiased analysis of new products and industry trends

® 10 Day Returns on any Hardware]! ‘
If you don't like any hardware product—for any reason
—return it for a refund.

® 1000 + Title Rental Library , |
14 to 30 day rentals on over 1000 different tifles.
Try before you buy!!

e Size, Strength and Stabllity

The Network Ras over 150 employees, 45,00 square

feet of office and warehouse space, inventory valued'in
| excess of $15,000,000 and is ranked the largest computer
product supplier in the nation! Qur commitment is to serve
our customers and our 90% repeat business rate is proof!!

® OnLine™Bulletin Board
Download "Freeware" from the nation’s largest single
concentration of Public Domain software available! Get tied
into the nation’s largest technical information network! Place
orders, get tech suppor! orcontactcustomer service from the
Networks OnlLine, ™not just a bulletin board but a complete
customer information network.

CALL TOLL FREE
1-800-621-S-A-V-E

(Orders—Membership and Advice!)
In lllinois call {312) 280-0002
Your Membership Validation Number B396
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. 8:00
AM to 7:00 PM, SAT. 9:00 AM to 5:00 PM CST. ¥ A\\é £
PERSONAL COMPUTER NETWORK 3\/

320 West Ohio \
Chicago, lllinois 60610 =
Call now...Join the PC NETWORK and start saving today'
Customer Service and Order Status (312) 280-1567
8:30 AM to 4:30 PM, Mon.-Fri. CST

r———————_————_—_————‘————

PC NETWORK « MEMBERSHIP APPLICATION
YES! Please enroll me as a member in the PC Network™ and send my
catalog featuring thousands of computer products, all at Just 8% above
DEALER WHOLESALE PRICES., | will also periodically receive "THE
PRINTOUT," a special up-date on merchandlse at prices BELOW even
those in my wholesale catalog, and all the other exclusive monev-

saving services available to Members. 396 D

| am under no obligation to buy anything, My complete satisfaction is
guaranteed. Please check (+) all boxes that apply:
Basic Membership Speclal V.1.P. Membership*
with optional 14 Day Evaluation. with optional 30 Day Evslustion.
0O One-year membership for $8 {J One-year membership for $15
[0 Two-year membership for [ Two-year membership for $25
$15 (Save $1) {Save $5)
O Business Software Evaluation 0O BOTH Business and Game
Library for $25 add’l. per Software Evaluation Libraries for $30
year—with 14-day returns add'l. per year—with 30 day returns
0O Games Software Evaluation *V|.P members may receive
Library for $10 add'l. per year advance notice on limited quantity
merchandise specials
O Bilt my credit card: [CJVISA [IMasterCard [J American Express

EEEAENRERNEEYAE N

mo.

o — ——— . ————————

Account
Number:

Exp. Date

— — — — — —

year
{1 Check or money order enclosed for $
Name.
Address
City.
Telephone ( )

My computer{s) is:JBMPC JIBM-XT OIBM=AT JApple i
[JMacintosh D Other.

State.-. Zip

Signature e
(Signature required to validate membership)
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PRODUCT PREVIEW:

LABVIEW: LABORATORY VIRTUAL
INSTRUMENT ENGINEERING WORKBENCH

by G. Michael Vose and Gregg Williams . . . . 84

CIARCIAS CIRCUIT CELLAR:
BuiLD A HARDWARE DATA ENCRYPTOR
by Steve Ciarcia . ... .. .. : et Wy RO/

PROGRAMMING PROJECT:
CALCULATING CRCs BY BiTs AND BYTES
by Greg Morse. . .. ... .. e 114

PROGRAMMING INSIGHT;
BREAKING OUT

by Edward Batutis. .. ........... 127
KEYED FILE ACCESS IN BASIC

by Stephen C. Perry ........... 137
REAL TIME UNDER REAL PASCAL

by James Feldman . .. ... ... ... ..... 145

IF THE VIOLATION of private electronic communication is a subject that
arouses your ire, Steve Ciarcia's article on data encryption will interest you.
Fortunately, there are ways to prevent electronic Peeping Toms. The Circuit
Cellar data encryptor is easy to understand, easy to build, and easy to use,
but it is very difficult to break. When Steve began this project, he knew little
about the subject. Because many of you probably share this lack of knowledge.
Steve presents more background material than he ordinarily might.

In this month's Product Preview, BYTE senior technical editors G. Michael
Vose and Gregg Williams provide an advance look at LabVIEW, the last four
letters of which stand for Virtual Instrument Engineering Workbench. The Na-
tional Instruments product enables scientists and engineers to create virtual
instruments that turn the Mactinosh into a general-purpose laboratory tool.

“Calculating CRCs by Bits and Bytes,” our Programming Project for
September, explains how to use the XOR function to implement modulo 2
division when calculating cyclic redundancy checks. Author Greg Morse pro-
vides a lucid description of his method for those who have difficulty under-
standing the math behind CRC calculations.

When Edward Batutis discovered that the DEBUG program provided with
IBM PC-DOS had no break-out switch, he devised a program to provide the
capability. "Breaking Out,” this month's Programming Insight, explains the
routine.

Maintaining data on disk can be a challenging aspect of programming for
beginners and experts alike. In “Keyed File Access in BASIC,” Stephen C. Perry
presents several BASIC routines that provide fast and efficient keyed access
to data files.

Our last feature, “Real Time Under Real Pascal” by James Feldman, explains
two ways to interface a machine language routine to Pascal. Such a technique
is useful for those rare times in a high-level program when you must descend
into the depths to achieve timing, communications, or any other operation
for which machine language is the sine qua non.
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An executable
block-diagram

environment exploiting
Macintosh graphics

Editor's note: The following is a BYTE prod-
uct preview. 1t is not a review. We provide
an advance look at this product because we
feel that it is significant. A complete review
will follow in a subsequent issue.

cientists and engineers do
not deny that computers
are important tools in the
laboratory. However, they
often wish they didn't have to become
computer wizards to exploit the
potential of the computer. Extending
the graphics power of the Macintosh,
National Instruments’ Laboratory Vir-
tual Instrument Engineering Work-
bench (LabVIEW) offers a computer
programming environment that close-
ly resembles the way scientists and
engineers work. Using graphic front
panels controlled by executable block
diagrams, LabVIEW gives laboratory
users a way to create virtual instru-
ments that turn the Macintosh into a

84 BYTE * SEPTEMBER 1986

PRODUCT PREVIEW

LABVIEW:

LABORATORY

VIRTUAL

INSTRUMENT
ENGINEERING
WORKBENCH

general-purpose laboratory tool.

LabVIEW requires a 512K-byte Mac-
intosh and costs $1995. It works with
stand-alone instruments connected to
the Macintosh's serial port, and it sup-
ports National Instruments’ $595
GPIB-MAC interface box and the
$1495 MacBus box (see the text box
“Using LabVIEW in the Real World" on
page 92).

The intended user base for Lab-
VIEW includes engineers and scien-
tists with no programming experience
or limited experience with a simple
language like BASIC. The components
of LabVIEW are the front panel and
block-diagram panes for the creation
of virtual instruments; a graphic pro-
gramming language for building front
panels and block diagrams; mecha-
nisms for connecting virtual instru-
ments to one another and for linking
them to existing C, assembly lan-
guage, or FORTRAN code modules;
built-in 1/O functions for reading and
writing data to disks or communica-
tion ports; and built-in functions for
statistical and matrix operations.

VIRTUAL INSTRUMENTS

A virtual instrument (abbreviated as
“instrument” for the rest of the arti-
cle}) in the LabVIEW system consists
of two items: a front panel and a

block diagram. The front panel con-
tains the input and output controls
(eg.. dials, switches, and output
screens) that represent the data com-
ing into and going out of the instru-
ment @ control's appearance changes
when the user manipulates it). The
block diagram contains the program
that the instrument executes. Each
control is represented by an icon in
the block-diagram window, and the
program appears as a collection of
“black box" icons connected in logic-
diagram fashion (see the right half of
figure 1). If an instrument is to be used
inside another instrument, it must also
have an instrument icon, which allows
the smaller instrument to be used as
a black box in the block diagram of
the larger instrument.

A SIMPLE EXAMPLE
We will demonstrate the LabVIEW sys-
tem with a simple example. Let's say
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we want to generate, graph, and store
sets of random data points in the
range of (0, s). (We can store multiple
runs of data with the instrument and
recall them later, perhaps for use as
test data for another instrument.)

Before we start planning the exam-
ple itself, remember that the random-
number function supplied with Lab-
VIEW generates numbers in the range
(=1, 1). We need a separate virtual in-
strument that scales a number from
the range (-1, 1) to (O, s), where s is
an arbitrary positive scaling factor.
Our first task, then, is to create a scal-
ing virtual instrument.

To create a virtual instrument that
scales a number from the range
(=1, 1)to (0, s), we first have to under-
stand how we are going to calculate
this transformation. If we think of the
number as a signal to be processed.
we might come up with a block dia-
gram for our virtual instrument like
the one in figure 2.

First we must add the appropriate
controls to the front-panel window
(see the left half of figure 1). In stan-
dard Macintosh fashion, we call these
items up from menu selections in the
Controls menu and the dialog boxes
that subsequently appear. By clicking
on the open-hand icon in the tool
palette at the top of the display, the
cursor changes to the hand shape,
called the Grabber, while it is in the
front-panel window. We can then
move (and in some cases resize) these
controls by using the Grabber. In this
example, we use a slider switch to rep-
resent the input number to be scaled,
an input-only digital readout for the
scaling factor s, and an output-only
digital readout for the scaled result.

When we add controls to the front-
panel window, the block-diagram win-
dow (which appears when you ex-

ecute Open Diagram from the File
menu) gains corresponding icons. We
create the instrument's design in the
block-diagram window in figure 1,
using icons called by the Functions
menu. Again, we use the Grabber to
move icons, and the wiring tool (the
spool-of-wire icon in the top row) to
draw the connections between icons.

The scaling instrument is now com-
plete. We can test it by using the oper-
ate tool (pointing finger) to move the
slider switch (thus changing its value)
and edit the scale value. When we
click on the Go icon on the menu bar,
LabVIEW executes the program de-
fined by the block-diagram window
and puts the result in the front-panel
window. Note that the input value 0,

which is in the middle of the interval
(=1, 1), translates to 5 on a scale of
(0, 10).

The two remaining tools in the tool
palette are the labeling tool, which is
an I-beam cursor acquired by clicking
on the large A icon, and the magnify-
ing-glass-shaped help tool, which dis-
plays tutorial information on whatever
feature of LabVIEW it is used to click
on.

This instrument can be saved, re-
called, and run as is. However, we
must do one more thing to use it in-

(continued)
G. Michael Vose and Gregg Williams are
senior technical editors for BYTE. They can
be contacted at BYTE, One Phoenix Mill
Lane, Peterborough, NH 03458.

% File Edit Format Controls

[

Scale Number Ul Pan

funinas

1 1
1 1.5 ]
! 1.0 :
! 5 i
1 0 - :
B
| =D 1
T aslES ! Output
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Input ¥alue

Scaling Factor

Input Value

gl ©,2)

Scaling Factar s

(Murnbers in parenthezes indicate the
valid range of a nurnber at 3 given
point.)

Figure 1: The Scale Number virtual instrument. The left half of this figure
contains the front panel for this instrument; it contains two input variables, or
controls, and one output control. The block diagram in figure 2 translates directly
to the block diagram shown in the right half of this figure. The Input Value
slider switch (dashed line) is associated with the upper left corner (blackened) of

the instrument’s icon.
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side othet instruments: create a
distinctive icon for it. Through selec-
tions in the Format menu, you can
draw an arbitrary icon, divide its area
into rectangular regions, and associ-
ate each region with an input or out-
put control. Then within a larger in-
strument, wires that connect to these
regions will be taken as sending or re-
ceiving values consistent with the cor-
responding controls.

The screen dump of figure 1 was
taken while the connection points on
the scaling instrument’s icon were be-
ing defined. The icon is represented
here by the dark square in the upper
left corner of the front-panel window.
At this particular moment, the upper
left corner of the icon (blackened) is
associated with the slider switch (out-
lined with dashes). The finished icon
for the scaling instrument, visible in
figure 3, has two inputs, labeled IN
and SCA (scale), and an output
labeled OUT.

BUILDING THE GRAPHING
INSTRUMENT

The construction of the final instru-
ment, which generates the random
numbers and scales and graphs them,
proceeds similarly to that of the scal-
ing instrument. (The data can be
saved in a step unrelated to the instru-
ment definition.) We begin by creat-
ing an input control for the number
of points to be generated (eg., a dif-
ferent kind of slider switch), an input-
only numeric window for the scaling
factor, and a graphic-output window

(see the left half of figure 3).

The block-diagram window contains
several new items. The icon marked
IN/OUT/SCA represents the scaling in-
strument we just designed. The icon
with the graphed points is another
predefined instrument that takes a list
of numbers, pairs the entries with the
numbers 0, 1, 2, . and outputs
them as a composite structure of data
{note the thick striped line) suitable
for use by the graphic control. The
triangle with the two dice in it is the
random-number-generating function.

The most important item in the
block-diagram window is the large
box that looks like a stack of sta-
tionery; in the LabVIEW system, this
represents a FOR loop. The contents
of the box will be executed a set
number of times. The box labeled N
determines the number of iterations
(here it receives its input from the
Number of Points slider switch on the
front panel).

As before, to run this instrument, we
set the number of data points and the
scaling factor using the operator tool,
then hit Go. When LabVIEW is
finished, it displays the new data in
the graphic control, automatically
scaling both axes to fit the data.

CONTROLS

Now that we've seen an example, let's

look at the LabVIEW controls in detail.
Controls are the components of the

front-panel window that define the in-

puts to and the outputs from the in-

strument. Controls are input-only or

output-only, meaning that they will
receive values from the front panel or
display them.

We have seen numeric controls as
both input and output controls. At
any time, the user can change the
control's appearance, the range of
valid values, and other characteristics.
{LabVIEW also offers a strip-chart
numeric control that displays a run-
ning history of the variable's values as
they scroll off to the left.) String con-
trols differ from numeric controls in
that they hold character strings as
values; they usually appear as boxes
within which text can appear. Binary
controls contain a simple 1-bit value;
they can appear as a variety of tog-
gle switches, buttons, and indicator
lamps whose appearances change
when their states change.

Numeric, string, and binary controls
all share the ability to be multidimen-
sional; that is, a single control can rep-
resent more than one value. For ex-
ample, an indicator lamp can be de-
clared as a 2 by 4 by 3 array of binary
values. Such a control appears on the
front panel as an indicator lamp with
three boxes beside it that contain the
indexes of the value currently being
displayed. By changing the values in-
side the boxes, you can look at the
values of individual elements in the
array. LabVIEW supports controls that
have up to eight dimensions.

Graphic controls are simpler; as out-
put, they display an ordered set of xy
pairs as a line graph. National Instru-
ments plans for the graphic controls

Divide 4 ‘
Data in: —— Add 1 e by range (0.1) 1
range (- 1,1) range (0,2) 5 Muttiply l—> Data out: '
; range (0,s) |
l |
s (Desired scale factor) I l
_ ) ) : < ] § =
Figure 2: Designing the block diagram. This diagram shows one way to scale a number from the range (-1, 1) to the range (0, s).
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to have additional options in the
finished product.

The last type of control is a cluster
control, which allows you to group
an arbitrary collection of data items
together so that they can be rep-
resented as a single line in the block-
diagram window instead of as multi-
ple lines. For example, the X(i)-versus-i
instrument in figure 3 contains a
single cluster that transforms the list
of X(i) data and an internally gen-
erated list of i values into the data
structure that the graphic-output con-
trol requires.

COMPILED INSTRUMENTS

The designers of LabVIEW realize that
you may need functions that cannot
be accomplished with high-level user-
defined instruments. They also realize
that you may already have data ac-
quisition routines written in a high-
level compiled language that you do
not want to give up. To meet this situa-
tion, LabVIEW has the ability to link
the parameters of a compiled subrou-
tine (called, in Macintosh terminology.
a code resource file) to front-panel
controls. In this way you can tie your
routine to an instrument icon and use
it anywhere in the LabVIEW system.
National Instruments plans to offer
Macintosh users the ability to link to
routines written in C, assembly lan-
guage, and FORTRAN, with links to
other compiled languages possible in
the future.

G—THE GRAPHICS
PROGRAMMING LANGUAGE
LabVIEW's programming language,
called G, uses icons in place of key-
words but tosses in a few textural
compromises to overcome the intrin-
sic limitations of a pictographic lex-
icon. The LabVIEW programmer uses
the icons to build the block diagrams
that define the function of a virtual
instrument.

The language offers a special set of
flow-of-control structures and a wiring
mechanism to connect them. These
wired structures define the flow of
data among the parts of a block
diagram. In addition, the language
provides standard and special arith-
metic functions plus a broad array of
special functions for input/output,

& File Edit Format

B AR
—

Random Data 'l Panel

Controls ¥

N’ National
| ) Instruments

Scaling Factor

MHumber of Scaling Factor

Points

Graph

Graph

Figure 3: The Random Data virtual instrument. The Scale Number instrument
of figure 1 is visible here as the square icon marked INJOUT/SCA. The Number
of Points input drives a FOR loop that scales a random number (the triangular

icon) to the range given by the Scaling Factor input control. The instrument then
collects the data. scales it, and graphs it.

Table 1: Built-in functions in LabVIEW.

Arithmetic: +, —, * /, **(exponentiation), min, max, neg, abs, inv, AND, OR, XOR

‘ Comparative: =, not =, >, >=, <, <=, =0, not =0, >0, >=0, <0, <=0
Transcendental: sin, cos, tan, asin, acos, atan, sinh, cosh, tanh, log, exp, sgrt, In

String: string concatenation, substring, parse string, string to numeric, numeric to
string, string compare, string length, null-string detection, ASClI-string detection

Statistical: mean, variance, standard deviation, histogram, mode, median, moments,
| residues

Matrix: transposition of dimension, lesser-dimension subsets, subarrays, individual
element manipulation, dot product, cross product, matrix multiply, inversion

Curve fitting: linear, polynomial, exponential

{  Signal processing: FFT, inverse FFT, convolution, correlation, power spectrum,
l integration, differentiation

linking traditional program code to
existing instruments.

string manipulation, and scientific and
engineering tasks (see table 1 for a list
of specific functions available). The

compromises to the iconic scheme of BUILDING BLOCKS

the language include a calculator that
permits the use of formulas within vir-
tual instruments and a provision for

Computer science theorists have
shown that any algorithm can be built
(continued)
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successfully with three structures: an
iterative loop, an IF. . .THEN. . ELSE
structure, and a DO. . .WHILE loop.
Any system with these structures can
be called a programming language.
Using these criteria, LabVIEW's iconic
underpinnings can be called a lan-
guage.

G provides five flow-of-control struc-
tures: a sequence structure; an itera-
tive, or FOR, loop; a case selection
structure; an indefinite, or WHILE,
loop; and a set of shift registers that
permit the recursive use of the itera-
tive and indefinite loops. These graph-
ic structures permit structured pro-
gramming in a data-flow environment.

The sequence structure of G allows
the LabVIEW programmer to specify
the order of execution of any set of
operations. Icons that look like frames
of film (see figure 4) represent the
separate ordered steps in a series of
sequential operations. A number in
the upper middle area of each frame
displays the sequence number of the
frame currently selected.

An instrument’'s sequence frames
execute in strict order; that is, frame
one must finish execution before
frame two can begin. Interestingly,
structures within a frame, such as a
FOR structure, can execute in parallel
with other such structures. Sequences,
however, like nodes in a traditional
data-flow model, cannot execute until
a prior condition is satisfied, namely,
the arrival of dependent data. Se-
quences help, in fact, to defeat Lab-
VIEW's inherent parallelism. For ex-
ample, in a three-sequence instru-
ment, you cannot specify that execu-
tion begins with the second frame in

the sequence; execution always
begins with the first frame. The execu-
tion signal for the start of the second
frame in the sequence is the avail-
ability of all outgoing data at the
border of the first frame.

Variables within a sequence frame
are local to that frame, but local
variable data can pass from a lower-
numbered frame to a higher one.

The G control structure for iterative
operations is a FOR loop (see figure
4). A pair of special variables local to
the loop hold the total number of
iterations and the value of the current
iteration, or index. It is possible to
pass arrays of data into an iterative
loop or to perform operations on in-
divdual elements using the value of
the index to extract values. All the

operations placed inside the icon rep-

resenting the loop execute for every
iteration of the loop.

The case selection structure in G
permits you to the execute several
operations within the structure by
using a selector value to determine
the operation to be performed. The
selector value must be an integer be-
tween O and n. You must use the case
structure to perform the equivalent of
IF. . .THEN. . .ELSE comparisons in G.

The indefinite, or WHILE, loop is
similar to the FOR loop with one
major difference. Loop execution
depends on a test of a specified con-
dition, usually a Boolean conditional.
As with FOR loops, you can pass data
arrays into the loop. You can also pass
individual array elements into an in-
definite loop. Even though the Lab-
VIEW manuals call this a WHILE loop,
it is actually an UNTIL loop that

Programming Structures

Sequence
Structure

Case
Str ctur

(Multiple Sequences occupy (Multip
! the same screen area )

{

Q : : ..-....-;.:_

Cases occupy
the same screen area)

For Loop

YWhile Loop

(MN=Loop Count
i=Loop Counter)

L
=L

always executes at least once, even
when the conditional is set at zero.
The shift registers of G allow an
iterative or indefinite loop to execute
recursively. A shift-register set in-
cludes a leaf node and two or more
root nodes. You can use multiple sets
of shift registers. Since many program-
ming situations demand the use of
past, or existing, data, G's shift
registers offer a method for accumu-
lating this data. The data shifts from
register to register, with the inijtial
value of the leaf node passing to the
first root node and that node’s value
passing to the second root node.

CONNECTING THE PARTS

Since the underlying programming
model for G is data flow, the connec-
tions between control structures, con-
stants, variables, and inputfoutput
controls are extremely important. The
iconic representation of the paths on
which data flows among the G com-
ponents is wire. The wiring tool is
used to connect block-diagram parts.
The appearance of a wire reveals
details of the type of the data that
travels that path. For example, a thin
wire represents a flow of single
numbers, while a medium-size wire
with a hatched border represents a
multidimensional array of strings (see
figure 5). A dashed wire denotes a
bad connection, which is a data path
that is not possible.

When G programmers connect two
G program structures together with
the wiring tool, they do not have to
know what kind of wire to use. G
chooses the appropriate data type for

(continued)

Wire Styles

Murnber

Array of Murnbers

=——= Multidimensional Array of Nurnbérs
------------- Boolean

Array of Booleans

wssssesssa Multidimmensional Array of Booleans
String

moaooacas Array of Strings

Bege8eee! Multidimensional Array of Strings
zrrrrma Structures

[ m=- Bad connection

Figure 4: The flow-of-control structures of G, LabVIEW's underlying iconic

programming language.

Figure 5: The wire types of G and their
associated data types.
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FASTCOMM™ 2496 is that it
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#** " Here are 8 more.

The FASTCOMM 2496 is designed for PC to PC,
mini and mainframe users who need all popular baud
rates—9600—as well as 2400, 1200 and 300. You can do
more than ever before with your modem and you

can do it now!
. » .more modem for your money.

#1 The FASTCOMM 2496 includes 300-2400
baud for interactive work and play. When it comes to
high-speed downloading—switch to 9600 baud with a
simple AT command. You can transfer full diskettes

of data in less than 10 minutes! Say goodbye &
to excessive long distance charges!

# 2 . . . with error-free reliability.

What's more, at high data rates,
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Half card.

. . .or choose only the speed you

# 5 need, now.
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your remote modem using the ATY Com-
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automatically sets the speed of the receiving
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# 7 . . .supported by popular
communications software.
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chronous communications software that can support
9600 baud, including Crosstalk XVI, Carbon Copy,
Respond, Relay Gold, Q Modem, Blast and SimPC 3278,
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service.

Call our tollfree number and your modem will
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convinced tﬁ]e FASTCOMM 2496 sets a new high in

speed, flexibility, and savings, return it within 30 days
for a full refum?]
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LABVIEW

the data path based on the kind of
structures that are being connected.
G knows, for example, that plotting
values on a graph means that the data
flowing to the graph will be at least
a two-dimensional array of numbers.

The appearance of the wires often
changes at the border of a control
structure due to data transformations
taking place at the border. The values
that a FOR loop's operations gen-
erate, for example, accumulate into an
array at the loop border, and this ar-
ray of values travels along a data path
to another component. In this way the
change in the appearance of the wire
from a thin line to a thicker line signals
that a data transformation has
occurred.

LabVIEW programmers have four
basic data types at their disposal: real
numbers and arrays of reals, Booleans
and arrays of Booleans, strings and ar-
rays of strings, and structures that are
analogous to structures in C.

CONSTANTS, VARIABLES, AND
ARITHMETIC FUNCTIONS

You load G program variable values
into controls on an instrument’s front
panel. The controls represent vari-
ables on the underlying block
diagram, and these values are then
used when the program, the virtual in-
strument, runs. Constants function
similarly except that you load their

values at the block-diagram level.

Arithmetic functions in G are as rich
as in any other imperative language.
Addition, subtraction, multiplication,
and division are supplemented by
complex functions such as exponen-
tiation, binary and logical functions,
transcendentals, and special functions
like square root and random-number
generation. Table 1 lists the full set of
available functions.

A calculator solves the problem of
screen clutter for implementing com-
plicated formulas or equations in G.
One of the calculator’s inputs takes a
string containing one or more for-
mulas and uses this formula string to
process up to five numeric inputs to
produce up to four numeric outputs.
The calculator is itself a virtual instru-
ment, and its underlying block
diagram can be displayed to aid in the
debugging of entered formulas.

INPUT/OUTPUT, STRING,

AND OTHER FUNCTIONS

The LabVIEW system’s design targets
scientists and engineers as primary
users. The system's designers have in-
corporated within the G language a
number of specialized functions
aimed specifically at these users.

[n addition to standard file input/
output functions, LabVIEW provides
built-in functions to manage GPIB
communications between a Macin-

tosh and stand-alone instruments or
board-level devices. These functions
go beyond merely passing ASCII
strings containing GPIB commands,
providing functions to reset the bus,
triggering instrument events, and giv-
ing GPIB status information.

A variety of signal-processing func-
tions, like fast Fourier transform, con-
volution, correlation, power spectrum,
integration, and differentiation are
planned in the release version of Lab-
VIEW, although they were not in the
software we worked with. National In-
struments also promises statistica)
functions, matrix manipulation func-
tions, and curve-fitting routines in the
initial release of LabVIEW.

CAVEATS
When we wrote this article, there were
a number of claimed features for Lab-
VIEW that were not yet complete so
we cannot describe exactly how they
will work. We worked with at least
three pre-beta versions of LabVIEW
over a period of three months in com-
piling this preview, the last of which
was version 0.35. We found that the
mechanism for programmable data
retrieval of past instrument runs was
unreliable. The Options function for
choosing certain features of input/
output controls wasn't working, and
several of the planned built-in func-
(continued)
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The high-performance Multitech 900
is your innovative alternative in an AT
system.

Poised to run faster.

The Multitech 900 operates at 6 or
10 megahertz. With this speed ad-
vantage switching from 6 to 10
megahertz cuts processing time al-
most in half — you spend less time
waiting for the information you need
to analyze.

Bundled Soft-white display.

A high-resolution, non-glare, soft-
white display and monochrome-
graphics adapter are included with
your Multitech 900 — not priced
separately.

Price/performance
breakthrough.

At $2,395 the Multitech 900 delivers
the high-performance you demand in

CPU Speed Mother- Max. #0of  Display Operating Warranty  Suggested
board Half-Height System Period List Price
Memory Internal
Orives
Multitech 900 100r6 MHz 512K RAM 5 Hi-Res., MS-D0S3.1 12-Months  $2395
Keyboard, Soft- Upto 1MB. Soft-white
ware or Hardware
Switchable
IBM PC/AT 8 MHz Only 512K RAM 3 Option Option 12-Months ~ $5295*
Up to 640K
Sperry PC/T 6.7.160r8MHz  512KRAM 4 Option MS-D0S3.1  12-Months  $3395
Hardware Upto1MB
Switchable
Compag 6or 8 MHz 256K RAM 4 Option Qption 3-Months  $3395
Deskpro 286 Keyboard & Soft-  Upto2.2MB
ware Switchable
Tandy 3000 8 MHz Only 512K RAM 3 Option Option 3-Months ~ $2599
Up to 640K
Televideo 60r8MHz 512K RAM 3 Hi-Res., Option 3-Months  $2995°*
Telecat-286 Keyboard & Soft- Upto1MB Green

ware Switchable

Includes 30MB Hargd Disk Drive
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All prices reflect manufacturers’ suggested
*includes 20MB Hard Disk Drive  list for base models as of June 4, 1986

Muttitech 800 s a tradermark of Multitech Electronics tng.
All other product names are of their ers

an AT system but at an affordable
price to fit within all budgets.

Uncompromising.

While the Multitech 900 introduces
innovation it doesn’'t compromise any
industry standards.

Forexample: Software compatibility
with programs designed for the IBM
PC/AT and PC/XT; hardware com-
patibility to tie into your networking
options; full one-year warranty and
guaranteed support from Multitech,
a company with a proven track-record
in quality microcomputer manufac-
ture; and, Nationwide service*thatis
convenient and dependable. Call us
today for more information about the
Multitech 900 or our full line of per-
sonal computer products.

M Multitech

ELECTRONICS INC.
Committed to Excellence, Quality & Service
1012 Stewart Drive
Sunnyvale, CA 94086
Tel: (408) 773-8400
(800) 538-1542

A Division of MSC International
*Serviced Nationwide by TRW
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tions were not yet available. Some of
the alternate graph styles were not yet
added. These alternate graphs will in-
clude polar plots and scattergrams as
well as the ability to plot multiple sets
of data on one graph.

CONCLUSIONS

Many of LabVIEW's features show
great promise. Its pop-up menus are
context-sensitive; the menu you get
depends on the icon you are touching
when you call for it. These contextual
menus make creating front panels and
block diagrams easier and less prone
to error. Pop-up menus are consistent
with the Macintosh user interface and

are usually better than the dialog
boxes that they replace.

The amount of housekeeping that
LabVIEW performs—letting the pro-
grammer forget about data types, for
example—makes the system easy to
use by not requiring you to be a pro-
grammer. LabVIEW does type-check-
ing automatically, and there is essen-
tially no such thing as a syntax error
(dashed lines representing improper
wiring connections excepted) when
using icons for programming. Lab-
VIEW initializes and maintains loops
automatically, and its block diagrams
make programs self-documenting.

The metaphor of the front pane]

N ational Instruments specializes in
computer and GPIB hardware
interfaces and software. They devel-
oped LabVIEW as the next generation
of software to help users of data ac-
quisition equipment to control this
equipment with computers. They now
have one product, the GPIB-MAC inter-
face box, which will work on a 512K
Macintosh or Macintosh Plus, and an-
other product under development that
will connect to a Macintosh Plus
through its SCS! port.

National Instruments has been ship-
ping the $595 GPIB-MAC interface
since November. It plugs into the
modem port on the Macintosh and
makes a GPIB plug available for one or
more instruments. (GPIB plugs can
stack on top of each other, allowing in-
struments to be connected in a star
pattern.) Currently, custom programs
can send GPIB commands and receive
results as if through a modem. From
LabVIEW, however, the virtual instru-
ment designer can use six different
GPIB-related icons in the block-diagram
window, including one that passes an
arbitrary string to the GPIB bus.

MacBus is a $1495 hardware and
software combination that provides a
GPIB interface, five IBM PC AT-com-
patible interface card slots, and various
necessary software packages. Its card
cage connects to a Macintosh Plus
through its SCSI port. Two slots are
taken up by the GPIB interface card

USING LABVIEW IN
THE REAL WORLD

and a microcomputer card containing
the NEC V50 chip, which coordinates
the Macintosh Plus and the GPIB inter-
face. Backplane circuitry is reported to
generate a subset of the IBM PC AT
bus. The V50 chip controls the GPIB
circuitry through a FORTH-like exten-
sible proprietary language called IBCL,
and National Instruments supplies in-
terface routines that allow the user to
control and program MacBus from
Megamax C or Microsoft BASIC. Al-
though details are not final. users will
be able to access existing IBM PC and
PC AT cards by some sort of memory
mapping; this method will require a
custom device driver to interact with
the LabVIEW system.

However, even when users have the
hardware and software connections to
GPIB, their job may not be finished.
GPIB commands are terse and cryptic
{eg.. rd #16 5 reads up to 16 bytes
from the device at address 5)., and
many users have difficulty writing the
correct commands for a given task.
Because of this, National Instruments
thinks that virtual instruments could be
useful as front ends that take a com-
mand from the front panel and build
and execute the proper GPIB string.
National Instruments may supply front-
end virtual instruments for selected
popular GPIB instruments. Customers
could then use these virtual instru-
ments as is or modify them to fit a
similar piece of equipment.
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and its underlying block diagram is in-
tuitive and creates a comfortable user
interface. The different versions of
LabVIEW that we've seen show a
good design sense with the addition
of new features when necessary.

Logical debugging of block dia-
grams can be tedious, however. The
program's multiple cursors (tools) can
be confusing, such as deciding
whether to use the Grabber tool or
the Pointer. The system is also con-
strained by its application being
limited to engineering uses and by its
existence on a Macintosh in a world
dominated by IBM PCs.

There are some intrinsic contradic-
tions in LabVIEW. What LabVIEW calls
a WHILE loop is actually an UNTIL
statement. The case icon must be
used for an IF. . . THEN. . . ELSE con-
struct.

The screen space within a block dia-
gram may be a limiting factor in Lab-
VIEW's practical application. A single
virtual instrument can't be very com-
plex since there's room for only a
finite number of operations within a
single screen. You can nest virtual in-
truments without limit, but this
doesn't guarantee that you can build
complex structures with 10 or 20
branches versus the 2 to 3 branches
that can easily fit on a screen.

LabVIEW uses the Macintosh's
SANE math library, providing full
IEEE-754 floating-point compatibility.
SANE vyields 80-bit precision for
floating-point operations and gives a
dynamic range of —1.7E-4932 to
I.IE+4932. Loop counters are always
cast to integers and are currently
limited to the range 0 to 232,

National Instruments claims that
LabVIEW's performance is equal to
BASIC's, but many laboratory applica-
tions may require better performance
than that. However, the capability to
link code resources to virtual instru-
ments may negate this performance
limitation.

Overall, using LabVIEW is an excit-
ing experience that may give us a
peek into the future Will the data-flow
programming model and object-
oriented programming techniques
merge into an iconic language of the
future? Maybe LabVIEW is a step in
that direction. @
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ANALOG INPUTS: 32 single-
ended or 16 differential. 12 bit, e —— s
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ANALOG OUTPUTS: Two,

12 bit.

* DIGITAL INPUTS: 16. | X |
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power control.

. SOFTWARE: IBM PC and i
Compaq compatible. Comes
with Soft500: Interrupt driven
BASIC environment. Also
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LABTECH NOTEBOOK.

. o EXPANSION SLOT: Choose
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$1295, complete with Soft500

software.
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“If you can

If you can find a company with better
tape achievements, buy from them:

® Over 30,000 streaming tape
sub-systems, % height, 5%"
form factor industry standard
QIC 24 recording format, QIC-
36 hardware interface and
largest installed customer base
worldwide.

® Over 100,000 industry
standard streaming tape
controllers in the field.

B The first company to release
QIC-02 IBM-compatible
software drivers to the OEM
community.

® The first company to release
an internal 5%"half-height IBM
compatible tape subsystem.

EVEREX Streaming Tape Family ® The first company to release

file-by-file retrieval fromamirror-
image backup.

If you can find better streaming tape software, buy it:

User Interface

Menu driven.

Multiple windows (nestable and movable).

Context sensitive on-line help.

File selection from directory listing or command line.
Constant tape status display. | i o

1 |£ SOFTURE

Menu driven hardware configuration guide. e s v 1 |
Tape Functions

Multiple tapes allowing unlimited backup capacity.
Multiple datasets for multiple backups on the same tape. Rt i e
Tape sequence management recorded on the tape.
Programmable messages.

File-by-file and image backup on the same tape. e LD T oy St
Installation program. ' w][ 1

Functionality F i Huﬂﬂﬂﬂﬂgmfﬂ =

Physical image backup/restore of local disks. L
Logical image backup/restore of local or remote disks. : N 1 1 LIE Lo
File backup from any local or remote disk of any file size. 1ot :,n ,,,.,ﬁ\ s 0 [
File restore from image backup or file backup. f 2 sabrsme L .
Allows wildcards for selection of files. i ] it |

Automatic scheduler for unattended backups.

Backup across networks (using logical image or file-by-file).
Real time clock display.

Backup any disk whether formatted for DOS or not

Escape to DOS while in backup/restore operation.

Nestable, Movable Windows
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s el A L If you can find a streaming tape with better

R e R N TP —

e Rl 1 performance and system characteristics, buy it:

R e File-by-file operations near streaming speed.
s Dynamic adjustment to disk and system speeds.
ke \Ss04 2 Sato e vre Ty snbgm s System Characteristics

Aataset munber, Please enter the muber of
the dataset uhich contatns the drive isage to

e R A e ® Hardware identification provides software integrity.
L i e ® External systems can be shared with many users.

B  Same software for all types of tape drive, controller, and
Backup with Multiple Datasets computer system configurations

External systems uses a shielded round cable with a D-
connector for tangle-free, easy connect and disconnect.
Hardware read-after-write data verification.

Track 0 seek to insure tape interchangeability.

Original controller manufacturer.

Industry standard QIC-24 tape format.

Industry standard QIC-36 interface.

Industry standard QIC-02 commands.

Tape does not require pre-formatting.

Available in 20MB, 60MB, and 100MB drive capacities.

FVERLXKTAUE 4600, Fisbinly FILExlt

Tope  Infarmatbon

4.
285371682
1

T 16402
EREX S£3TIN

Datasul Infarmat fun

mbor: 1
el! TAPE SOFTUARE
FIlE

v BY-24-1960
| Maghwnl Up Tian: B210:25P0

Thanp Dicoctarui

Hetr lowe =¥ Tlln Spec 1 Salect- 46 huelont

e EVEREX Excel Streaming Tape.
e ' , , For the name of your nearest EVEREX
@

dealer or more information, call us.
Remember... We are
EVER for EXcellence.

Excel Stream 20 Internal

.

st

Excel Stream 20 External Excel Stream 60 External Excel Stream 60-8 External

S —— EVE R E_x 1-800-821-0806 1-800-821-0807 (in CA)
48431 Milmont Dr., Fremont, CA 94538
EVER for EXcellence ™™
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COMPLETE EVERY FILE TRANSFER PASS.

The problem: Error-free file transfer between the guessing out of file transfers, lowers the
any IBM PC/XT/AT/Portable* (or a100% com-  dollar and energy cost of accuracy. With our

patible) and another personal computer—or software and key, one disk drive, amodem and
any mainframe that supports one of thesepro-  an IBM BSC card;you can enter the world of
tocols: 3780, 3741, 3740, 2780, or 2740. IBM mainframe data communications. Call now!
The solution: PC3780 from TDT Group— Minimum required configuration:

chosen by the United States Air Force, Occi- 128 Kbyte RAM, a 320 Kbyte disk drive or fixed
dental Petroleum, Blue Cross Blue Shield disk and an IBM BSC-ASM* card installed in

(Nebraska). This synchronous emulator takes an IBM micro or 100% compatible.
*IBM is the Registered Trademark of International Business Machines Corp.

30-Day Money-Back Guarantee! TO ORDER TOLL-FREE 1-800-826-7839
SHIPPED VIAU.P.S. $249

Price includes archival diskette, software key, user's manual.

Rivergate Plaza, 444 Brickell Avenue, Suite 902, Miami, Florida 33131. (305) 372-9332/TELEX: 4947306
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CIARCIAS CIRCUIT CELLAR

BUILD A HARDWARE
DATA ENCRYPTOR

BY STEVE CIARCIA

This easy-to-build device
is extremely difficult to crack

It's 4:00 a.m. Do you know
who has logged on to your
electronic messaging sys-
tem? Theophilus Cracker
has spent all night trying
to get into the files on your
¥ latest research project, and
he has finally made it. All your efforts and
careful planning are about to go down the
drain, as the contents of the stolen library
are listed on his screen.

But wait, what is this? Why the blank ex-
pression on his face? Has he been thwarted
by a little black box? Will he go sleepless
and hungry trying to figure out why it all
looks like trash?

Whether gaining access to sensitive data
presents an interesting challenge to the
cracker or whether there's a malicious
ulterior motive in mind, the violation of your
private electronic communication is the
same. Fortunately, it can be prevented.

The Circuit Cellar data encryptor is in-
tended to provide an additional level of
privacy. With the feverish rush to install the
latest and best electronic data and messag-
ing systems, individuals and companies fre-
quently overlook who has access to sensi-
tive materials until something turns up in
the wrong place. Rather than requiring pass-
word access to all materials of a certain
security level within a computer system.
data encryption allows individually desig-

nated data access. The delivery of a mes-
sage “"For Mr. Jones's eyes only” becomes
an easily achieved reality merely by con-
trolling the dissemination of the encryption
keys.

Electronic data should be managed and
protected with the same attention given to
your bank account. The electronic messag-
ing system that you just installed to coor-
dinate all your branch offices with your on-
the-road field service personnel might ac-
tually be a comprehensive accounting of
your business's current vulnerabilities in the
hands of a competitor. Or someone may ac-
cidentally log on to a very sensitive memo
to the branch managers about recent pay
scales.

I'm not attempting to be a harbinger of
doom. I'm just trying to point out some
things that you may have overlooked. |
could hardly have kept your attention if |
described anything less than a worst-case
scenario.

In reality, vulnerability is a function of ac-
cess and content. More simply stated, this
translates to "who can get their hands on

(continued)
Steve Ciarcia (pronounced “see-ARE-see-afi”) is an
electronics engineer and computer consultant with ex-
perience in process control, digital design. nuclear in-
strumentation, and product development. The author
of several books on electronics, you can write to him

at PO. Box 582, Glastonbury, CT 06033.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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what.” Even the simple one-line tele-
phone bulletin board has a system
operator. If installed in a moderate-
size business, a few other people
would probably have complete access
to the electronic database.

At the point where the number of
“whos" who should have access to all
the "whats" is greater than 0, you

have to think about alternatives.
Because there are more program-
mers than hardware designers, the
predominant approach to system
security has been in application soft-
ware. The techniques most frequent-
ly employed to improve computer
security are reducing the "whos,” in-
dividually categorizing the “whos”

{passwords), limiting the posting of
the sensitive “whats,” or individually
categorizing (more passwords} or en-
crypting the “whats.”

These methods have had relative
success in minicomputers and main-
frames, where there is enough horse-
power to maintain a menu-driven,
stratified security level, password-

fter World War | broke out, Amer-
ican Telephone & Telegraph real-
ized that a system was needed to guard
messages sent between its new print-
ing telegraphs. These early teletypes
used Baudot code to transmit the 26
letters of the alphabet, the 10 digits, an
assortment of punctuation marks, car-
riage return, line feed, shift-to-figures,
and shift-to-letters. There were 32 dif-
ferent combinations of marks (is) and
spaces (0s) making up the 5-bit code.
Gilbert S. Vernam solved the prob-
lem in December 1917 with a system
that now bears his name and that is the
heart of most stream-encryption sys-
tems in use today. Vernam sought a
system where a key is combined with
a plaintext character to produce a
cipher character in a reversible way
such that if the same key were com-
bined with the cipher character, the
original plaintext character would be
recovered. The system he employed to
combine the plaintext character with
the key is an exclusive-OR of each pair
of bits to form the ciphertext character.
A truth table of the exclusive-OR func-
tion will show that the system is rever-
sible, as shown in figure A.
A key bit of | causes a plaintext bit

to reverse to form a ciphertext bit. Ap-
plying the same key bit again would
reverse the ciphertext bit to recreate
the original plaintext bit. A key bit of
0 causes the plaintext bit and cipher-
text bits to remain unchanged.

The Vernam system drew a lot of in-
terest, particularly from the Navy,
because it was the first encryption sys-
tem that did not need a cipher clerk
and the first to encrypt on-line without
any delays. But it had a flaw, which the
engineers who worked around Vernam
discovered.

During early development, key tapes
were short loops of tape bearing char-
acters picked from a hat. It didn’t take
the engineers long to discover that the
Vernam system was polyalphabetic,
permitting a Kasinsky solution. One of
the engineers, Lyman F. Morehouse,
solved this problem by combining two
short key tapes of slightly different
lengths (in effect encrypting the
message twice). If one key tape was
1001 characters long and the second
was 999 characters long, the resulting
key would be 999,999 characters long.
The cipher is still polyalphabetic, but
it has 999,999 alphabets.

Vernam’s system was patented in July

plaintext

ciphertext

L

ciphertext

plaintext

Ciphertext bits to remain unchanged.

Figure A: A key bit of | causes a plaintext bit to reverse to form a ciphertext
bit. Applying the same key bit again would reverse the ciphertext bit to
recreate the original plaintext bit. A key bit of O causes the plaintext bit and
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1919, but it did not gain wide accep-
tance until the Army started using it
when World War Il broke out.

How SECURE IS MY ENCRYPTOR?
Generating every possible key is not a
practical way to break the Circuit Cellar
data encryptor because the key is a
pseudorandom bit stream that repeats
every 18,014,396,353,609.729 bits.
Once it is initialized with a user key. the
key sequencer is stepped eight times
each time a character is encrypted. Not
knowing what the initial bit pattern in
the sequencer was would require that
every possible pattern be tried to
decode a message. With each trial, part
of the message would be decrypted by
using the trial key and examining the
results for meaningful words or
numbers. Generating the trial key is
easy. Testing to see if the decrypted
text is meaningful would require some
clever programming.

Another technique, the most-prob-
able-word method, is more or less a
reverse of the previous one. Instead of
guessing at the key and looking for
strings of characters that look like
words or numbers, a string of charac-
ters is assumed to be at a certain loca-
tion in the text. For instance, it might
be assumed that the sender has sent
a letter and put "Dear Sir;" at the begin-
ning. Knowing this, and assuming its
exact location in the message, the key
that encrypted that word can be deter-
mined.

In reality. this is just part of the solu-
tion. The real work is trying to deter-
mine the rest of the key from this small
segment of the key. This cracking
scheme is further complicated by the
technique called diffusion, which
makes it almost impossible to regen-
erate the pseudorandom bit streams
from even a large sequence of known
key bits.
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directed communication maze. Unfor-
tunately, most of the recently intro-
duced low-cost microcomputer-based
electronic messaging systems and
bulletin boards cannot offer this much
security, and the user must resort to
other means if portions of the data-
base are to be truly protected. The
most secure and cost-effective solu-
tion is hardware data encryption.

A DESIGNER'S DILEMMA

This article presents an encryption
device that is easy to understand,
easy to build, easy to use, but which
is very difficult to break.

In building this project, I faced a
dilemma regarding the hardware. As
with any complex task. there are a
multitude of solutions that are usual-
ly a trade-off of time and materials.
Unlike most designers, who do a one-
of-a-kind project and document its
use, most of my projects end up be-
ing manufactured. While this absolute-
ly demonstrates that the published
design indeed works, sometimes the
design that is best to manufacture is
not the best to use as the basis of an
article.

Engineers with lots of manufactur-
ing experience (and the responsibili-
ty for making a product successful) in-
stinctively know the algorithm that
compares R&D, production costs, and
volume. Hardware solutions, while low
on initial R&ED expense, can be in-
finitely more expensive to manufac-
ture than a well-thought-out hybrid
microcomputer-based hardware/soft-
ware approach.

The solve-it-quick-it's-only-an-article
hardware encryptor is a real kludge.
It requires at least 25 TTL chips just
to perform the ericryption, takes a lot
of printed-circuit-board real estate,
and is fairly inflexible to functional
modification. On the positive side, the
building-block SSI/MSI-level intercon-
nections provide convenient func-
tional separations allowing easier ex-
planation.

If | merely wrote articles and never
wanted people to use the designs, the
answer would be easy (I'll never live
down not having PC boards for my
serial EPROM programmer. Next
month I'll do it right). Rather than redo
the encryptor to make it manufac:

turable, | looked very carefully at its
component count and performance
objectives. The conclusion | came to
was to describe and produce the one
design that was actually worth
building.

ENCRYPTION TECHNIQUES
Many techniques for encrypting data
are available: the RSA public-key en-
cryption system, Lucifer, DES (the
data-encryption standard). and varia-
tions on the Vernam cipher.

DES, considered among the most
effective, is the system chosen by the
government and the military. Lucifer
and DES are very similar and complex
enough to make them difficult to im-
plement on a small computer without
dedicated VLSI encryption logic, RSA,
developed at MIT in 1977 by Ron
Rivest, Adi Shamir, and Len Adleman,
is copyrighted; its users must pay a
royalty to the copyright owners. This
system is not suitable for implemen-
tation on a small computer because
it involves a lot of large-integer arith-
metic,

RSA, Lucifer, and DES are block
ciphers, meaning that a block of char-
acters (64 bits or 8 characters for DES,
100 characters for RSA) are encrypted
together so that each output block is
a functional combination of the com-
plete key and input block.

The Vernam cipher is a stream
cipher, meaning that each bit of the
encrypted data is a function of only
| bit of the original data and 1 bit of
the key. If the signal gets distorted and
causes a bit to be misinterpreted, only
that bit will be incorrect in the deci-
phered text. If a bit is misinterpreted
when using a block cipher, the ava-
lanche effect will cause the entire
block to be affected. In any encryp-
tion system, however, if a whole char-
acter is lost or added, the rest of the
message will be garbled unless some
special text-blocking system is em-
ployed to resynchronize the decryp-
tor. Then, only one block will be
garbled.

THE VERNAM CIPHER

I chose the Vernam cipher over DES
for this project because it is easy to
implement in hardware or in software
and it offers adequate security for

If a cracker
tested 10 million
keys per second,
it would take
28 years to find
the correct one.

anything but the most sensitive com-
munication. While it might seem more
intriguing to build a DES-based en-
cryptor, such an endeavor involves
either expensive DES encryption
chips or bureaucratic involvement in
licensing arrangements. 1 like Circuit
Cellar projects to be buildable, and
warning labels with abbreviations like
NSA and CIA only complicate the
task.

While my encryptor could conceiv-
ably be used for DES encryption in
addition to or instead of the Vernam
cipher, | have decided to presently
stay with the latter as a published
presentation (if the entanglements are
resolved, the additional features can
be implemented by simply changing
an EPROM). Even though the Vernam
cipher is simple, it is an effective
cipher. The most obvious technique
for breaking a cipher is by trying every
possible key. The key in this imple-
mentation is a pseudorandom bit
stream almost 1.8 x 1016 bits long. If
an attacker were able to generate and
test 10 million keys per second, it
would take 28 years, on the average,
to discover the key (See "Cryp-
tography Background” on page 98.)

CONNECTING AN ENCRYPTOR
Two of the primary design objectives
of my data encryptor were that its
operation should be transparent to
the terminal or computer that it was
connected to and that it would be
usable with any system. The data en-
cryptor connects to your computer
through a serial port (see figure 1). A
second encryptor, functioning in
decryption mode, is needed wherever
(continuedy
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the scrambled data is received and
used (except in loopback mode to en-
crypt data files on a single system).

The transmitter converts the data
output from your computer or ter-
minal to encrypted binary or en-
crypted ASCII data for transmission to
another system. The receiver section
takes encrypted text and deciphers it
into plaintext that is then presented
to your computer or terminal. Both
transmitter and receiver sections have
serial ports that share a common
baud rate and configuration settings;
otherwise, they are independent
channels. You can encrypt data in one
key and decrypt in another as well as
send encrypted text while receiving
plaintext or vice versa.

If messages are being encrypted for
storage on either your own disk drive
(figure 1a) or on the storage facilities
of an information service (figure 1b),
only you need to know the key. If,
however, messages are being en-
crypted and transmitted to a second
party (figure Ic), both persons must
have the key before the message can
be decrypted. The key must thus be
delivered to the receiving party by
secure electronic communication or
manual delivery. It is advisable to
change keys occasionally, in case
someone discovers it and uses it

THE BRUTE-FORCE APPROACH
My first encryptor design used the
brute-force hardware approach

because it easily explained Vernam
cipher encrypting. However, this ap-
proach was dismissed early. It was not
prototyped nor was the schematic
fully completed. 1 caution you that,
while parts of it are shown as sche-
matics, these should be treated more
as functional block diagrams with con-
necting wires. They are included
merely to explain the internal Jogic of
an encryptor and the cost benefit of
performing the same functions in soft-
ware where applicable.

Figure 2 shows a functional block
diagram of a typical hardware-imple-
mented Vernam cipher encryption
device (when the terms “encryptor”
or “encryption” are used to specify a
complete device, they also usually in-

(@) | compuTer

CIRCUIT CELLAR
DATA ENCRYPTOR
(CCDE)

ENCRYPTED DATA
] TERMINAL > INFORMATION _— |
ib)| or GGBE MODEM o > MODEM SERVICE, JH |
COMPUTER BBS. ETC. e
i
{
‘
\
| TERMINAL TERMINAL ‘
)| or €CDE MODEM MODEM CCOE oR
COMPUTER COMPUTEF

Figure 1: (a) The data encryptor connected in loopback mode. Data is encrypted before being stored on disk. (b) A single-ended
data-encryption system. Data is encrypted before being stored on the information system disk. () Two data encryptors connected as a
two-party secure data-transmission system. Both parties must have the key to encrypt and decrypt data.
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Figure 2: A functional block diagram of the basic Vernam cipher encryptor. as used in the Circuit Cellar data encryptor.
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clude the decryption function).

The signal to be encrypted enters
from the left. The RS-232C signal has
its voltage levels (nominally +7, -7
volts DC) shifted to TTL voltage levels
(nominally +2.4, +0.4 V), passes to a
UART, and exits the UART as 8 data
bits in parallel. If plaintext is selected,
the data passes back into a UART and
is serialized and level-shifted from TTL
to RS-232C. In the plaintext position,
the key generator remains inactive,

If ciphertext is selected, the key
generator originates 8 bits of the key
every time a character is received.
Using an exclusive-OR function, the
key is combined with the data com-
ing from the receiving UART and is

Key generation is accomplished
directly in hardware (see figure 3). The
technique used here is to combine
the output of two pseudorandom se-
quencers to produce one pseudoran-
dom bit stream. The pseudorandom
bit stream must produce 8 new bits
every time a character is received by
the UART. Many imaginative tech-
niques for generating pseudorandom
bit streams have been devised, but
the security of a system must depend
not on how complex this technique is,
but on how many bits are produced
before the cycle repeats.

RELATIVE PRIMES
One possible method is to use an ex-

this makes the most-probable-word
method of cryptanalysis (code crack-
ing) only minimally less successful. A
significantly more secure method
combines bits from two pseudoran-
dom sequencers. The resulting diffu-
sion makes the most-probable-word
cracking very difficult. When combin-
ing two bit streams, however, it is im-
portant that the lengths of the two
component streams be relative primes
(they must not have any factors in
common). The numbers 14 (2 x 7)
and 15 (3 x 5) are relative primes. Put
another way, their greatest common
denominator (GCD) must turn out to
be 1.

The length of the bit stream gen-

then fed to the sending UART. ceptionally long sequencer, but even {continued)
8 STEPS ;Ség ]
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Figure 3: Key-generator logic.
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erated by the top four shift registers
in figure 3 is 23! — 1 0r2,147,483.647.
The length of the bit stream of the
lower three shift registers is 223 — 1
or 8,388,607. The last bit in both bit
chains is not used, even though using
these bits would almost quadruple
the length of the combined bit stream
produced, because 224 — 1 and 22 —
1 are not relative primes. Their GCD

is 255, producing a key length of (232
— 1) x (22 —~ 1)/ 255.

MERSENNE NUMBERS

The integer 2" — 1 is called a Mer-
senne number after Marin Mersenne,
who determined that two integers,
2"—1 and 2"-1, are not relative
primes if m and n are not relative
primes.

The numbers above (232 — 1 and 224
— 1) are not relative primes because
32 and 24 are not relative primes. A
shift register of length n can be turned
into a pseudorandom sequencer of
length 2" — 1 by providing feedback
using a combination of exclusive-ORs.
ICs 3, 4, 5. and 6 (in figure 3) form a
sequencer with a length of 23! — | by
tapping the twenty-eighth and thirty-
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1 | 1 1 Max232 | e SU°
o1 ]l Y-
| | 2 XMIT DATA
2 i 12 13
RD1 ] T 3 REC DATA ) MODEM
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RTS2 {): DB-255
——— 20 CTS
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Figure 4: A schematic diagram of the microcomputer-based Circuit Cellar data encryptor.
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first bits of the shift register with
1C12a.

ICs 7. 8 and 9 form a sequencer
with a length of 224 — | by tapping
the eighteenth and twenty-third bits
of the shift register with ICllc. Each
sequencer is tapped at two places
(IC12b and IC11b). and the bit streams
from each tap are combined together,
using an exclusive-OR, by IClla and

fed to another shift register where the
result becomes the key. This is the dif-
fusion that makes the most-probable-
word method difficult. Even if a bit of
the key were known, the three ex-
clusive-ORs, acting together like a
parity generator, tell whether there
was an odd or even number of s at
the four taps—and no more. Out of 16
possible combinations of 1s and Os
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that could be at the taps, the key bit
narrows the choice down to no less
than 8.

A HARDWARE SUBSTITUTE

Most of these functions, including the
encryption itself, can be synthesized
using a microprocessor and software.
The task of producing'a cost-effective
encryptor then ultimately becomes an
exercise in configuring an efficient,
low-cost microcomputer. A side
benefit of such an approach is that it
allows future performance enhance-
ments by merely upgrading the soft-
ware (to include DES encryption, for
example).

The design I finally settled on uses
an Intel 8031 microcomputer and
only seven additional chips. The eight-
chip circuit {shown schematically in
figure 4 and in photos 1, 2, and 3) in-
cludes two full-duplex serial ports and
two parallel ports with configuration
DIP switches and bicolor LED chan-
nel-status indicators. The encryption
and operating system software is con-
tained in an 8K-byte 2764-type
EPROM, IC3. Total power consump-
tion is approximately 300 milli-
amperes if populated with NMOS
devices (at somewhat greater cost,
consumption can be lowered to about
110 mA if CMOS devices are used
throughout).

The 8031, ICl, is a single-chip micro-
computer with internal RAM and
parallel 1/0. The 8031 is capable of ad-
dressing 64K bytes of data memory
and 64K bytes of code memory via
a multiplexed 16-bit address bus.
However, only 8K bytes of program
memory {IC3) starting at 0000 hexa-
decimal are required for this applica-
tion. The rest of the address range
provides convenient memory-mapped
address space for two 8-bit input
ports used to read the configuration
switches.

Input buffer 1C5 is connected to DIP
switch SW1 {addressed at 4000 hexa-
decimal). Input buffer IC4 is con-
nected to DIP switch SW2 (addressed
at 8000 hexadecimal). SWI sets the
serial-port protocol and baud rates;
SW2 deals with the encryption/de-
cryption functions. Table 1 gives a
complete functional description of

(continued)
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SW1. Table 2 gives a functional de-
scription of SW2.

BIT BANGING

Probably the most unique feature of
this microcomputer is that while it in-
corporates two serial ports, it has no
serial-port hardware! Since the effort
was to synthesize as many hardware
functions as possible, the baud-rate
generator and UART were discarded

along with the encryption logic. In-
stead, my data encryptor utilizes a
technique often referred to as bit
banging to simulate the missing hard-
ware.

The 8031 includes predecoded
parallel output ports among its pin-
out connections. Utilizing its crystal-
controlled clock to precisely time the
execution of certain routines, it is
possible to take a single parallel out-

Photo 1: The prototype Circuit Cellar data-encryptor board shown beside the fully

enclosed unit.

Photo 2: A close-up of the Circuit Cellar data-encryptor board showing the rear-

mounted RS-232C connectors (left side) and the manual start/stop and option switches

on the front panel (right side).
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put pin and directly change its logic
level to be that that would have oc-
curred through the parallel-to-serial
conversion in a hardware UART. This
software serial-port technique is fre-
quently used where there is no need
for high-speed interrupt processing
(anything with a higher priority than
the serial port, that is) or high data
rates. Considering that the encryptor
has to handle two full-duplex ports as
well as handshaking. 1200 baud is
about the top data rate without in-
creasing the crystal frequency. (The
routines for these tasks are not trivial.
When it was finished, this bit-banger
code turned out to be larger than the
encryption software!)

LEVEL-SHIFTER DESIGN

One other novel design addition in
this circuit is found in the RS-232C
level shifters themselves. Typically,
designers use 1488/1489 level shifters
for RS-232C connections. The 1488s
are dual-supply devices that are
relatively power-hungry. To-have used
them, the power-supply requirements
for the encryptor would have been
+12 V. =12 V, and +5 V. As an alter-
native, an ICL7660 voltage inverter
could have been used to create a
negative supply from the +12 V. but
the power consumption would not
have been improved.

Instead, | decided to use a new
device called a MAX232 from Max-
im. Shown in figure 5 and photo 4, the
MAX232 is a dual CMOS RS-232C
level shifter that operates on a single
+5V supply. It creates its own
+/-10V sources for use in the
RS-232C transmission. While more ex-
pensive than the alternatives it re-
places, it consumes less board real
estate and power. As a result, the en-
cryptor runs on a single 7.5-9V 0.5-A
power source. When populated with
CMOS and high-speed CMOS logic.
power consumption falls to about 200
mA. (See photo 5

One final circuit detail is the inclu-
sion of a pair of bicolor LEDs to pro-
vide a visual status indicator to the
user. The bicolor LEDs are equivalent
to a regular pair of red-and-green
LEDs encapsulated in the same two-
wire package (three-wire bicolor LEDs
are not the same). The bicolor LED
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glows either red or green, depending
upon the polarity applied to it. At-
taching a bicolor LED between the
outputs of a pair of inverters produces
a bicolor, bistable status indicator (ac-
tually, you get red, green, and off). The
inverters are connected to additional
parallel output pins on the 8031 and
are controlled by the application pro-
gram. When the LED shows red. the
specific encryptor channel is passing
plaintext. When it shows green, it is
passing encrypted data.

DATA ENCRYPTOR SOFTWARE

The data encryptor is a perfect exam-
ple of what not to build in hardware.
Many of its functions can be simu-
lated completely in software, as well
as enhancements that would other-
wise not be incorporated (like all the
ATN= commands). Using just eight
chips, a hardware and software sys-
tem is configured that duplicates the
hardware exactly in the method of
encryption as well as the user inter-
face. A complete description of the
software will not be given here
because it is beyond the scope of this
article.

|Editor's note: Should you care to build the
encryptor from scratch, the 8K-byte executable-
code contents of the encryptors EPROM is
available as a downloadable file from the Cir-
cuit Cellar BBS at (203) 871-1988 or pre-
programmed from the source (CCI, Tolland,
CT) listed at the end of the article.]

At reset, the 8031 automatically
jumps to location 0000 hexadecimal
(where the Reset/Power-up Vector
resides) and starts initializing the data
encryptor. During initialization, the
program makes use of three utility
subroutines that function as a soft-
ware UART. (See listing 1)

GETCHAR waits for a character to
appear in the terminal UART, transfers
it to the processor’s accumulator, and
returns to the calling program. PUT-
CHAR transfers the character in the
accumulator to the terminal UART for
transmission to the terminal screen.

If hardware UARTs were being used,
they would normally be memory-
mapped. and their status and data
registers would each occupy two loca-
tions in memory. In the software im-
plementation, the status register and
data register are both at one address,

PARM?2. The distinction as to whether
PARM2 contains status or data is
made by which subroutine is called to
reference it.

In GETCHAR, JU2STATR is called to
put the receive status into PARM2.
GETCHAR will loop until bit 6 of the
status byte, DAV, is high, indicating a
character has been received by the
UART. then JU2RECV is called, which
puts the character into PARM2.

PUTCHAR works similarly, but it
must loop until bit 7 of the status byte,
TBMT, goes high, indicating that the
transmit buffer is empty, then the
character to be transmitted is put in-
to PARM?2, and JU2TRANS is called to
have the UART transmit the character.
PUTSTRG is called to print a string of
characters from program memory to
the screen. The data pointer, DPTR, is

(continued)
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Photo 3: If right-angle DIP sockets and toggle switches are used. the data encryptor

can be attractively packaged in a 5- by 5Vi-inch enclosure.

S
Table 1: Switch functions for UART DIP switch SW1.
UART Control DIP Switch SW1
Switch Function Value Result
8&7 data rate OFF OFF 150 baud .
OFF ON 300 baud
ON OFF 600 baud l
ON ON 1200 baud }
6&5 data bits OFF OFF not used ]
OFF ON not used |
ON OFF 7 bits
ON ON 8 bits
4 stop bits ON 1 stop bit
OFF 2 stop bits
3 parity enable ON parity disabled
OFF parity enabled
28&1 parity OFF OFF space
OFF ON mark
ON OFF odd
ON ON even
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a l6-bit address pointer, set to the
start of the string by the calling
routine. The last byte is 00 hexadeci-
mal, signaling the end-of-string to
PUTCHAR. (The code for these rou-
tines is also available from the Circuit
Cellar BBS))

PSEUDORANDOM SEQUENCER

CHAINIX and CHAIN2X are called by
KEYGENE to create the feedback nec-
essary for the pseudorandom se-

quencer. The exclusive-OR function is
accomplished by putting one of the
bits (bit 28 or bit 18) into the carry and
then inverting the carry if the other bit
(bit 31 or bit 23) is a 1. SHFCHAIN is
called with a value either 2 or 3 hexa-
decimal in R2 to indicate how many
bytes are being shifted. SHFCHAIN
shifts the whole chain | bit to the left
and returns to KEYGENE, which loops
eight times to generate 8 bits of the
key. The rest of the code is fairly or-

Photo 4: The Maxim MAX232 RS-232 transceiver installed in the data encryptor.

The MAX232 runs on +5 V and produces its own +10 and —10 V for RS-232

level output.

Photo 5: Power is supplied to the data encryplor by the wall-module power supply

shown. The power supply plugs into the data encryptor between the two RS-232C

connectors on the rear panel.
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dinary, and you know how [ feel about
software.

HoOw TO USE THE DATA
ENCRYPTOR

Figure 6 is a block diagram showing
the overall program flow of the data
encryptor. After reset, initialization of
the software UART is performed by
reading the eight segments of SWI.
The encryptor configuration and func-
tion are determined by reading the
segments of SW2. (See table 1 and
table 2 for a complete description of
these switch functions.)

After initialization, a copyright
notice and a listing of the preset selec-
tions defined by SW2 are displayed.
If the key is selected to come from
manual entry rather than the preset
key provided in EPROM, the user is
prompted to enter the transmit key
and the receive key (the keys stored
in EPROM are randomly selected dur-
ing the manufacturing process and
are unique to each encryptor). To aid
the user in getting the keys entered
correctly, a checksum is calculated
and printed. The checksum should be
delivered with the key so that users
at both ends can check each key after
it is entered.

After each key is entered, the user
is asked to accept it. If it is rejected,
the user is prompted to enter it again.
After the transmit key is accepted, the
user is prompted in the same manner
for the receive key. After the receive
key is accepted. the data encryptor
goes into an infinite loop, encrypting
and transmitting any characters
entered from the local terminal/com-
puter connected to it. Conversely, it
decrypts and displays (via the local
terminal/computer) any encrypted
characters it receives from the re-
motely located modem, computer, or
terminal. During the infinite loop. if
the data encryptor is in the manual
start/stop mode, SW2 is scanned to
determine when encryption and de-
cryption should start and stop.

In the manual start/stop mode, the
user would start communication in
plaintext mode, and the LEDs would
glow red (unsafe communication) to
indicate this. The users at each end
would flip the transmit and/or receive
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Table 2: Functions of encryptidecrypt mode control DIP switch SW2.

Encrypt/Decrypt Mode Control DIP Switch SW2

Switch ~_ Function Value Result
8 DSR reset ON disabled
OFF enabled
7 encryption key ON user-supplied
OFF EPROM-supplied
6 auto start/stop ON disabled
OFF enabled
5 data type ON 8-bit binary
OFF 7-bit ASCI!
4 receive decrypt ON disabled
OFF enabled
&) transmit encrypt ON disabled
OFF enabled
2 # of encrypted ON 7 bits
data bits OFF 8 bits
1 loopback ON disabled
OFF enabled
+5V
INPUT
L | 22uF
9 A = DTR
c1 H. 3 +5V TO +10V 2 :
V] R +10vV
22uF ° : i VOLTAGE DOUBLE A Jone
copils ; +10V TO -10V -10v
22uF ’l: g VOLTAGE INVERTER 6
+5v i + s
%400!( !
! -t +§v {::5““ = > ;g—zazc ouTPUT
TTL/CMOS /[ :
INPUTS | 400K T2 ]
[ s 10 % DO_ e RIS
7 RS-232C OUTPUT
R1
12 ~1 s 13 )
J"—\[ N\ RS-232C INPUT
TTL/CMOS iSK
OUTPUTS R2
«— £ “$ 3‘; 2 < pcz;szazc INPUT
3 o 5K

Figure 5: A functional block diagram of the Maxim MAX232 level-converter

chip.

INFTIALIZE UARTs 1
COUNTERS. FLAGS, AND LEDs |

INITIALIZE THE TRANSMIT
AND RECEIVE PSEUDORANDOM
SEQUENCERS WITH THEIR KEYS

L

CHAR
FROM TERMINAL
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)

s

CHAR TO BE

ENCRYPTEQC
2

YES

I ENCRYPT CHARACTER ‘ i

~+
TRANSMIT CHAR
TO MODEM =
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CHAR
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NO

IS

CHAR TO BE >
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_l |
UPDATE LEDs

| SO S —

Figure 6: The software flowchart
of the Circuit Cellar data encryptor.
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L

Settings “for Encryption Mode Switch SW2

Switch

Segment Function Setting

8 DSR Reset: disabled
7 Key Source: user

6 Start/Stop: manual

5 Data Type: ASCIl 7
4 Receive: plain

3 Transmit: plain

2 Encrypt: 7 bits

1 Loopback: off

Enter TRANSMIT key:

> :

At this point, if the user wants to change the switch settings, they can be changed
and the encryptor reset. The settings shown on the screen after reset will reflect the
new settings. Note that if switch segment 7 is.OFF, nothing will be displayed
because the encryptor is assuming it is at a remote site and there is no one to

respond to it. Assuming that the settirigs are what is desired:

>How is the time for all good men
Checksum = A6. Accept key? (YIN) n
Enter TRANSMIT key:

>Now is the time for all good merv
Checksum = AQ. Accept key? (Y/IN) y
Enter RECEIVE key:

>to come to the aid of their party.
Checksum = 1D. Accept key? (Y/N) y

User A can now cali user B, just as during any regular communication.

Hello, user B.
Hello, user A.

Do you remember the keys we agreed on?
Remember, my transmit key is your receive key.

Yes, | remember.

| will now switch over to ciphertext
so we can exchange sensitive data.
| will not transmit anything more
until | hear from you.

* User A and user B now switch both switches to ciphertext. Any transmissions
from now on will be encrypted.

Hello; user A. What did you want to tell me?

My transmit key for our next session will be:

"J. S. Bach was born in 1685." The checksum is 22.

My transmit key for our next session will be:
“1.6180339887." The checksum is 71.

I will now switch over to piaintext so we- can talk
plainly.

C U later, user A.

See you next time. Bye.

" User A and user B both change the DIP-switch settings to plaintext. Any
transmissions from now on will not be encrypted.

Figure 7: A sample communication session between user A and user B, using both
plaintext and encrypted transmission.
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encrypt switches during a pause in
transmissions. For example, user A
might transmit in plaintext, "I will flip
both my switches after the next
sentence is transmitted. 1 will not
transmit any more until I receive the
go-ahead from you.” Then user A flips
both switches. User B at the other end
reads both sentences, flips both
switches, and transmits back “go-
ahead.” They are now both transmit-
ting encrypted messages. Both LEDs
will indicate that transmission is be-
ing encrypted by glowing green (safe
communication). Figure 7 is a sample
communication session between user
A and user B. User B's responses are
in italic.

INTELLIGENT COMMAND SET
The Circuit Cellar data encryptor also
incorporates an intelligent command
structure (somewhat like smart
modems) and can change functions
without physically manipulating the
DIP-switch settings. If the auto start/
stop mode is selected instead of
manual mode, encryption on the
transmit side is started when the com-
mand ATN=BEG is sent. This com-
mand will start encryption with the
character following the command.
The receiving data encryptor will
start decrypting with the character
following the command. The com-
mand ATN=END causes the transmit-
ting data encryptot to stop decrypting
after the last character of the com-
mand. With the auto start/stop mode,
the data stream does not have to be
interrupted to start or stop encryption
as in the manual mode (as shown in
figure 8). Assume the keys have been
entered at both ends and communica-
tion in plaintext has already begun.
Encryption can be started and
stopped as often as desired. Each
time it is started, key generation picks
up where it left off when encryption
was last stopped. Key generation
does not start over unless the data en-
cryptor is reset.

LOOPBACK MODE

Another mode, illustrated in figure la,
is transmitting to yourself by having
the encryptor loop back. Loopback is
one of the options selected on SW2.
In loopback mode, you can encrypt
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a file, store it on disk to protect sen-
sitive data, or transmit it to another
computer with standard communica-
tion software like XMODEM (the en-
cryptor can encrypt a file without
changing control characters or creat-
ing them in the encrypted results). A
sample loopback encrypting program
written in BASIC for an IBM PC is
available via the Circuit Cellar BBS.

>Now is the time for all good men
Checksum = AQ. Accept key? (Y/N) y

Consider the example shown above.
Since loopback requires the same
transmit and receive keys, it asks for
only one. As soon as the user con-
cludes that entry by answering yes,
any communication will be echoed

back to the terminal.

This sentence is not encrypted.
ATN=BEG

vD)tbbV7%6} =dXf6YpOnijfjh8

This sentence is also not encrypted.

If this were stored somewhere and at
another time retransmitted to your-
self, it will be decrypted, providing the

same key is used that you used to en-
crypt it. The three lines above will
then look like this:

This sentence is not encrypted.
ATN=BEG

This sentence is. ATN=END

This sentence is also not encrypted.

(continued)

Hello, user B.
My transmit key for our next session
will be: ATN=BEG

Talk to you next time. Bye.

‘. S. Bach was born in 1685." ATN=END

Figure 8: An example of the use of auto startistop mode during transmission.

Listing 1: Inputfoutput section of the data encryptor's assembly code.

Q) vr we e we i

@3AF 9176 ETCHAR:  ACALL
0381 E559 MOV
0383 5440 ANL
0385 B440F7
@388 917F ACALL
@3BA E559 MOV
@3BC 22 RET

»

; WRITE A
@38D Ce82 PUTCHAR: PUSH
@3BF Ce83 PUSH
@3C1 CoE® PUSH
@3C3 9176 XMSTAT:  ACALL
@3C5 E559 MOV
@3C7 5480 ANL
03C9 B48OF7 CUNE
@3CC DeE® POP
@3CE F559 MOV
03D@ COE® PUSH
@302 917C ACALL
@304 DOE® POP
@306 D@83 POP
0308 D@82 POP
@3DA 22 RET

; WRITE A
03DB COEQ PUTSTRG: PUSH
@3DD 7400 PNTCHAR: MOV
@3DF 93 MOvC
@3EQ 6005 Jz
@3E2 71BD ACALL
@3E4 A3 INC
@3E5 BOF6 SUMP
@3E7 DOEQ DONSTRG: POP
@3E9 22 RET

CJUNE A, #DAV,GETCHAR
A, PARM2

UTILITIES FOR INPUT/OUTPUT

GET A CHARACTER FROM THE KEYBOARD

JU2STATR
A,PARM2 GET RECEIVE STATUS
A, #DAV AND LOOP UNTIL

JU2RECV

WE B ows we e

CHARACTER ON THE SCREEN

DPL § SAVE
DPH : DATA POINTER. :

ACC ; SAVE CHAR FOR LATER.
JU2STATR

A,PARM2 5 GET TRANSMIT STATUS

A, #TBMT ; AND LOOP UNTIL
A,#TBMT,XMTSTAT 5 TRANSMIT BUFFER EMPTY.
ACC : RETREIVE CHARACTER
PARM2, A ; AND TRANSMIT IT.

ACC ; SAVE FOR AFTER JU2TRANS
JU2TRANS

ACC ; RETREIVE CHARACTER AND
DPH ; DATA POINTER FOR CALLING
DPL ; ROUTINE.

STRING TO THE SCREEN

ACC ; SAVE ACCUMULATOR.

A, #0oH _ _ v
A,@A+DPTR % POINT TO CHAR IN STRING
DONSTRG 3 DONE IF IT IS ©.
PUTCHAR ; OTHERWISE WRITE IT

DPTR 5 AND POINT TO NEXT CHAR.
PNTCHAR

ACC ; RESTORE ACCUMULATOR.

- DATA AVAILABLE.
GET CHARACTER AND
PUT INTO ACCUMULATOR.
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Because it is

a bad practice

to use the same key

over and over,
five additional
plaintext characters

are sent to scramble
the fixed key.

Two other comimands are included to
enable one encryptor to be located
at a remote site. You may want to be
able to communicate with your com-
puter at home or at your office, but
no one is at the remote computer to
initialize the encryptor. With these
commands, you can call the computer
and initialize the encryptor by phone
before sensitive information is trans-
mitted either way (leaving the encryp-
tor attached protects you from the
malicious crackers who auto-dial
search for unattended auto-answer
computers). This procedure is also ap-
plicable for use on LANs or multiter-
minal systems.

The two commands are ATN=PROM
+xxxxX and ATN=USER+XXXXX,
where xxxxx are any five characters
used to offset the key already loaded
in the remote data encryptor. (The
reason for the offset will be explained
later) Both commands reset the key
to a known point in case the key gen-
erators in the transmitting and receiv-
ing encryptors have gotten out of
sync. ATN=USER+xxxxx will reset to
the manual key that was previously
entered through the normal prompt-
ing after a power-on reset.

Unfortunately, if a power failure had
occurred (without some sort of un-
interruptible power source), the key
would be lost, and the remote encryp-
tor would have no way of reinitializ-
ing without a manually entered key.
ATN=PROM+xxxxx takes care of this
situation by using a key stored in the

10 BYTE « SEPTEMBER 1986

encryptor's EPROM to reinitialize
with.

Because it is a bad practice to use
the same key over and over, however,
the five extra characters are sent to
scramble the fixed key. This defeats
any attempts of an attacker using the
most-probable-word method to dis-
cover the key. Even though these five
characters are sent in plaintext, their
effect on the unknown key cannot be
predicted. The most-probable-word
method can be used only if the at-
tacker knows what part of the key was
used to encrypt a given part of a
message, and that part of the key
must be used often. Both of these
commands initialize the transmit and
receive side of both encryptors, and
encryption or decryption is started
immediately after the fifth scrambling
character is processed.

IN CONCLUSION

I'll have to admit that | didn't know
much about data encryption before
attempting this project. Since most of
you probably share this lack of know!-
edge, 1 included more background
materials than | might ordinarily pre-
sent with a project. | trust that |
neither bored you nor made you into
a paranoid computer user. It's just
that forewarned is forearmed.

One additional observation about
using the encryptor. While it was de-
signed to facilitate direct use through
a modem, the telephone lines are
sometimes not up to the task. Drop-
ping or adding a character destroys
the synchronization necessary be-
tween the encryptor and decryptor,
and most modems do not include er-
ror checking. Rather than restarting
after sending fixed character blocks
using the intelligent (ATN=) command
set, it is much easier to preencrypt the
entire file using the loopback mode.

Then, using XMODEM or any good
error-checking communication pro-
gram, send the whole file to the re-
ceiving system. This situation does
not occur in directly connected com-
puters, LANs, or any communication
system with block transmission and
error checking.

Finally, after describing the encryp-
tor to a longtime engineering friend,
L was informed of an unconsidered

application. His job was to design
animated graphics simulations of vari-
ous research projects so that manage-
ment has some clue as to what their
big-bucks scientists are up to. Unfor-
tunately, to most people these simula-
tions looked and ran like the greatest
video games, and he was always try-
ing to track down who had swiped his
software for a demo.

The solution was to create a hard-
ware key to his software. He did this
by connecting a data-encryptor set in
the loopback mode to the serial port
on his computer and partially encrypt-
ing the graphics software to the cipher
key stored in EPROM. As his program
initialized, it had to send the en-
crypted block out to be deciphered
correctly before there were any graph-
ics routines to execute. This didn't in-
hibit the demonstrations but required
that they be only at his computer,
where he could keep track of his soft-
ware, or wherever he carried his little
black encryptor. Too bad. | used to
have such a good time running
around demonstrating his stuff!

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 58.

NEXT MONTH
Steve presents his new and improved
serial EPROM programmer.
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CAESAR CIPHER: The simplest encryp-
tion scheme, where the encrypted
character is displaced from the plain-
text character by a fixed amount:

Plaintext:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
Ciphertext:
DEFGHIJKLMNOPQRSTUVWXYZABC

Plaintext: THE QUICK BROWN FOX
Ciphertext: WKH TXLFN EURZK IRA

This cipher is easily broken using fre-
quency analysis.

DES: This stands for data-encryption
standard, a system in which a 64-bit
block of data (eight characters) is trans-
formed into an encrypted block of 64
bits using a standard algorithm con-
trolled by a 56-bit key. Because the
value of each bit in the output block
is dependent on every bit in the input
block. it is called a block cipher.

FREQUENCY ANALysis: Tabulating the
occurrences of each letter in the
ciphertext. It is assumed that the most
frequently occurring letter is a plaintext
‘e the next most frequently occurring
letter is a "t.” etc. Cryptograms in the
Sunday paper are easily broken using
frequency analysis.

GLOSSARY

KASINSKY SoluTioN: A method of
determining the number of alphabets
used in a polyalphabetic cipher.

MONOALPHABETIC CIPHER: A simple
substitution in which each letter of
plaintext has a unique letter in the
ciphertext.

Plaintext:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
Ciphertext:
EXUGRQFBP]AKCZHINODLMSVWYT

Plaintext: THE QUICK BROWN FOX
Ciphertext: LBR NMPUA XOHVZ QHW

This cipher is easily broken using fre-
quency analysis.

PoLYALPHABETIC CIPHER: A system in
which several monoalphabetic ciphers
are used together in a cycle. This ex-
ample has a short cycle of 3:

Plaintext:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
Ciphertext 1:
EXUGRQFBPJAKCZHINODLMSVWYT
Ciphertext 2:
LWKCVJAXMBNFEUDSTGOPRYIQZH
Ciphertext 3:
JPIOAKHOBLGNMRCFEWSYVUTZXD

Plaintext: THE QUICK BROWN FOX
Ciphertext: LXA NRBUN PODTZ JCW

Frequency analysis can be used to
decipher this, but a separate tabulation
must be kept for each alphabet. In this
example, three tables would have to be
kept. With even a few lines of text, it |
could be broken. Before tabulation can
begin, the attacker must know how
many alphabets are being used. If a
message is encrypted with as many
alphabets as there are characters in the
message. and the arrangements of the
letters in each is truly random, the
message will prove to be impossible
to break.

PSEUDORANDOM SEQUENCE GENERA-
ToR: Any hardware or software that
generates a very long sequence of bits.
The sequence will eventually start over
and repeat. This is why it is a pseudo-
random sequencer and not a random
sequencer. In addition, while the se-
quence appears to be random, it will
always be the same if it is started with
the same seed.

VERNAM CIPHER: A method where a
continuous stream of key bits is com-
bined. using an exclusive-OR function,
with the message bits for encryption.
Each bit in the output stream is depen-
dent on only | bit in the input stream
and 1 bit in the key.

4]

The following items are available from

CCi
PO. Box 428
Tolland. CT 06084

1. Data encryptor/decryptor blank PC board
and programmed 2764 EPROM containing
encryption algorithm and serial /O software.
................... $79. two for $150
2. Data encryptor/decryptor PC board Kkit.
Includes all board-mounted components,
programmed EPROM, and microprocessor,
less power-supply module and case . . $99,
two for $195
3. 115V AC/60-Hz power-supply module for

A DOV i o o R N i $9
4. 5- by 5%- by 1%-inch enclosure with blank
el PEES o A s, $9.75

The data encryptor is available in low quan-
tities only in kit form. It is available assem-
bled and tested with right-angle toggle and
DIP switches only in volume OEM quantities
(telex: 643331). Price and delivery informa-

tion available on request.

All payments should be made in US.
dollars by check. money order, MasterCard,
or Visa. Surface delivery (US. and Canada
only): add $5 for US. $10 for Canada. For
delivery to Europe via U.S. air mail, add $20.
Three-day air freight delivery: add $8 for US.
(UPS Blue), $25 for Canada (Purolator over-
night), $45 for Europe (Federal Express), or
$60 (Federal Express) for Asia and elsewhere
in the world. Shipping costs are the same for
one or two units. Connecticut residents add
7.5 percent sales tax.

Most of the individual encryptor com-
ponents, including the 8031, are available
from JDR Microdevices, 1224 South Bascom
Ave, San Jose. CA 95128, (800) 538-5000.

There is an on-line Circuit Cellar bulletin
board system that supports past and pres-
ent projects. You are invited to call and ex-
change ideas and comments with other Cir-
cuit 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, PO. Box
400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume | covers articles

%n BYTE from September 1977 through
November 1978. Volume 11 covers December
1978 through June 1980. Volume 111 covers July
1980 through December 1981. Volume 1V
covers January 1982 through June 1983.
Volume V covers July 1983 through December
1984. B

To be included on the Circuit Cellar mail-
ing list and receive periodic project up-
dates and support materials, please cir-
cle 100 on the Reader Service inquiry |
card at the back of the magazine.
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PROGRAMMING PROJECT

CALCULATING CRCS
BY BITS AND BYTES

BY GREG MORSE

Use the XOR function to implement modulo 2 division
calculating cyclic redundancy checks

when

Recently | needed to im-
plement the XMODEM
cyclic redundancy check
(CRC) option on my
XCom9 modem pro-
gram. Despite the many
programs available for
calculating CRCs, 1 had some difficulty
understanding the math behind the calcula-
tions. The details became clear after much
research and experimentation.

The starting point for all CRCs is fancy
linear algebra. The CRC is defined in terms
of message polynomials, generator poly-
nomials, and so on. As Perez, Wismer, and
Becker state in "Byte-wise CRC Calculations”
(IEEE Micro, June 1983),

In a system employing CRC the message be-
ing transmitted is considered to be a binary
polynomial M(X). It is first multiplied by X*
and then divided (modulo 2) by an arbitrary
generator polynomial G(X) of degree £
which results in a guotient OfX) and a
remainder. . .

It sounds confusing, but if you can under-
stand how to apply the math, you can
design more efficient programs and spot
many erroneous ones.

THE "MATH-NESS"’ TO THE METHOD
The design of the polynomial G(X) is ex-
tremely complex. You need to pick one that

produces CRCs that are good at detecting
errors. Fortunately, many G(X)s exist
already. Table | contains the two most com-
mon G(X)s in an &-bit-byte environment.
Let's calculate the CRC for the letter T,
010! 0100 in binary. M(X) is the message
as it is transmitted. You transmit a charac-
ter's least significant bit (LSB) first, so M(X)
becomes 00101010. Then you divide
modulo 2 as shown in figure 1. (Modulo 2
means you use the XOR instruction instead
of the normal add and subtract.) Work it
through according to the process shown in
figure 2. Note that the CRC result is given
in reverse order, that is, most significant bit
{MSB) on the right, LSB on the left.

BIT-ORIENTED ALGORITHMS
Using the long-division approach, if you had
only a single zero bit to send, you would
get the result shown in figure 3. If you had
two bits to send, a zero and then a one, long
division would produce the result shown in
figure 4. The first remainder in figure 4 is
the same as the first remainder in figure 3
except that its LSB has been XORed with
(continued)
Greg Morse (10871 Roseland Gate, Richmond, BC.,
Canada V7A 2R1) is an engineer with the British
Columbia Telephone Company. He has 20 years
experience with computers and 10 with data com-
munications. Greg has B.A.Sc. and M.ASc. degrees
in electrical engineering.
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CALCULATING CRCS

Table 1: The two most common G(X)s (generator polynowiials) in an 8-bit-byte
environment. You can code the G(X) as a V7-bit binary, or hexadecimal, number.
The ones and zeros represent the coefficients of the different powers of X in the
polynomial.

CRC-16 (Bisynchronous)

X' 4+ X5 + X2 + 1 = 11000 0000 0000 0101
CRC-CCITT (SDLC, X.25, XMODEM)

Xt& 4+ X2 ¢ X5 + 1 = 10001 0000 0010 0001

(1 0001 0000 0010 ooo1l]’loo1o 1010 0000 0000 0000 0000,
T [ [
CCITT polynomial letter T 16 extra zeros
LSB MSB

Figure 1. The initial modulo 2 division used to calculate the CRC for the letter T.
Note that the letter is given LSB first; in other words, it is reversed.

(quotient, ignored) 0010 1000

1 0001 0000 0010 0001 [ 0010 1010 0000 0000 0000 0000
0

.010 1010 0000 0000 0O
0

tst remainder —

.10 1010 0000 0000 000
10 0010 0000 0100 001

.0 1000 0000 0100 0010
0

remainder after 4 bits 1000 0000 0100 0010 O
1000 1000 0001 0000 1

.000 1000 0101 0010 10

.00 1000 0101 0010 100

.0 1000 0101 0010 1000

CRC for the letter T . 1000 0101 0010 1000
LSB =1 |—MSB

f

Figure 2: The entire long-division calculation process used to derive the CRC for
the letter T. The apparent subtractions in this process are XORs: therefore, there are
no “borrows.” A . represents a zero that has no further part in the calculation,
and Q" represents a zero that was “brought down” from the dividend line.
Therefore, the line .00 1000 0101 0010 100 represents a remainder of 00 1000
0101 0010 10. Note that the CRC is given with the LSB on the left. Thus, the
CRC for the letter T = O 54 is (MSB first) 0001 0100 1010 000!, or 14Al
hexadecimal.
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the second data bit. This similarity will
always be true because of the way the
M(X) polynomial is built.

This observation leads to the follow-
ing bit-by-bit algorithm for calculating
the CRC:

1. Write down the first data bit (zero
or one) to be transmitted.

2. Write down 16 zeros to its right.
3. Divide the 17-bit number by the
17-bit CRC polynomial using

XOR instead of subtraction.
Make a note of the remainder,
which is the CRC.

4. Get the next data bit.

5. XOR this bit with the LSB (left-
most bit) of the CRC in step 3.

6. Append a zero to the right-hand
end of the result in step 5.

7. Divide the 17-bit number from
step 6 by the 17-bit CRC poly-
nomial. Use XOR instead of sub-
traction. The remainder is the
CRC.

8. Repeat steps 4 through 7 until
there are no more data bits.
(You can replace steps | through
3 with a single step to initialize
the CRC to zeros)

Thus, you can calculate the CRC a
bit at a time, for any number of bits,
with almost no extra calculation over-
head. In summary, the steps involved
in the long-division method are

[. The message bits are written
down in the order in which they
are transmitted, from left to
right, that is, LSB on the left.

2. Sixteen zeros are appended to
the right-hand end of the binary
number formed in step 1.

3. The generating polynomial is
written down MSB first, that is,
on the left.

4. The division is done modulo 2
that is, using XOR instead of
normal subtraction.

5. The CRC is the remainder after
all data bits have been pro-
cessed. The LSB is on the left.

Figure 5 translates these steps intc a
flowchart.

HARDWARE IMPLEMENTATIONS

One disadvantage of the flowchart in

figure 5 is that it requires a 17-bit reg-
{eontinued)
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-0

0

1 0001 0000 0010 0001 [0 0000 0000 0000 0000

1st remainder —

LSB ol

0000 0000 0000 0000

L MSB

Figure 3: The long-division CRC calculation for a single zero bit.

01

0000 0000 0000

7 0001 0000 0010 0001 |O1 0000
0
1st remainder — 1 0000

1 0001

0000 0000 0000
0000 0010 000t

2nd remaindet — 0001

0000 0010 0001

Figure 4: The long-division CRC calculation for the two bits Ol.

Set 16-bit CRC to zero.

>

XOR LSB of CRC with
current data bit and
store result in CRC.

Append a zero to RHS of
CRC. CRC now 17 bits.

Left
bit of CRC

zero?

F—HB —— e

A

XOR CRC with
polynomial {17-bit XOR).

Y

Shift CRC left Delete
LSB. CRC now 16 bits.

CRC now contains 16-bit
result. LSB on the left.

Figure 5: A flowchart representing the steps involved in the long-division method of

calculating a CRC.
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A powerful computation and
documentation tool for your
IBM-PC.

With MathCAD you simply and inter-
actively create, edit and display for-
mulas on the screen the way you are
used to writing them. Equations are
instantly computed and the results dis-
played on the screen as a single num-
ber or a plot. Text may be added to the
screen and everything may be printed
out as an integrated document.
MathCAD has buiit-in hyperbalic and
circular functions, performs all calcu-
lations with real and complex num-
bers, performs iterative calculations,
handles all units, performs error
checking and dimensicnal analysis
and much more . . .

The price of MathCAD-$189.
In Massachusetts add 5% sales tax.

To order send check, p.o., call us
with your MasterCard number or
call us for the nearest dealer.

1.800.MathCAD or 617.577.1017

Maih Soft
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One Kendall Square
Cambridge, Massachusetts 02139
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Q=1| R1 R2 R3 B4 R5 R6 R7 R8 R9 Rt0 Ki1 R12 R13 R14 R15 0O
XOR

X16 =1

0 6 0 X2 0 0 O O O O X5 0 0 & 0 f

New CRC RO Rt R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 Ri15

Figure 6: The division process if Q = 1.

Q=0] R1 R2 R3 R4 R5 R6 R7 R8 R9 R1p R11 R12 R13 R14 R15 0

|
| 0
|

O ) ) () (T 0 N R ) R G (S (U O O IR AR (T R

New CRC RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15

Figure 7: The division process if Q = 0.

‘ Q=(D XOR

RO) RT B2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 §
XOR
X16 G 0RO @S SOBR GRS O RS OO LR (0 @8 OGRS RO S ORE

New CRC RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15

Figure 8: The division process regardless of the value of Q.

‘ CRC
out

ro ] RwCRzk: R3 K XOR_| R4 K3 ¢ R10 (XOR Rit 3 § | ris_ XOR

XOR

o

data bit

L

Figure 9: The process shown in figure 8 translated into a hardware circuit using shift registers and XOR gates. {The boxes
are stages to a shift register; the shift register is only 16 stages long) Note that the XOR gate going into R15 is superfluous,
since Q XOR 0 is always Q. Note also that in the long-division method, the calculations are done before “bringing down” the
next zero bit. Similarly here, the XORs are performed before the shift.

CRC
aut

XOR RIS S YR XOR ARO[ $ ) R4 [x0R ) A3 [ ) re [} Rt [} RO

L data bit

Figure 10: The reverse drawing of figure 9: the LSB is on the right instead of on the left.
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ister. However, after the division is
complete, the left bit will always be a
zero. Either it was a zero to begin
with, or if it was a one, it was XORed
with the X'¢ bit of the polynomial,
which is also a one, producing a zero.
Thus, you can XOR with only the 16
LSBs of the polynomial. In the case
of the CRC-CCITT polynomial, X*¢ +
X2+ X5+ 1 (1 0001 0000 0010 000!
in binary or 1 1021 in hexadecimal),
you can XOR with 0 1021.

Let the bits of the CRC register be
RO. R1, up to R15; let the data bits be
DO up to D7; let the polynomial bits
be X0 up to X15; and define Q =
XOR RO, that is, set Q equal to the
current data bit, D, XORed with RO.
In every case, the LSB is bit 0.

Then, if Q = 1, the division process
looks like that in figure 6. If Q =
XOR RO is zero, then the division
reduces to that in figure 7. But when
Q = 1, the new R15 is always 1. and
you XOR R4 and R11 with X12 and
X5, which are 1. If Q = 0, then the
new R15 is zero and you XOR R4 and
R11 (and all other Rns) with zero.

You can combine the two cases as
shown in figure 8. Turning that pro-
cess into a circuit using shift registers
and XOR gates (see figure 9) is
straightforward. You can also draw the
circuit so that the LSB (R0) is on the
right (see figure 10). Both diagrams
are convenient depending on the kind
of software algorithm to be derived.
Note that in hardware the XOR is
done before the shift because of the
way flip-flops work. The important
point is that the new R10 = (old R11)
XOR (old R0O) XOR (new data bit).

BITBY-BIT SOFTWARE
ALGORITHMS

When you do the calculations in soft-
ware, you don’'t have to do the XOR
before the shift. The important thing
in software is to avoid having to deal
with 17-bit values that don't fit into a
variable. A software routine also
doesn't need to use the Q = D XOR
RO result to drive a gate. You can pro-
gram the polynomial directly into the
code as a constant.

You can now derive a software rou-
tine based on figure 10 (or figure 9,
in which the order of storing the bits
of the CRC is reversed). If you assume

that the CRC result is kept in a 16-bit
integer with R15 (the MSB of the CRC)
in the high (leftmost) bit position, then
if Q = 1. you first shift the previous
CRC to the right as in figure 11. In
terms of a high-level language, you
shift the CRC right by one, discarding
the LSB, and XOR with 0 8408. By

testing Q first and then doing the shift
before the XOR, you avoid the need
for a 17-bit register. Because of the
way in which the CRC is stored in the
variable, the XOR is done with O 8408
rather than 0 1021, as you might
expect. This follows directly from the

(continued)

7

0 R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R

i and then XOR with:
| 184 004} O A O DAt iR
r
I

1o get the new CRC:

0

R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1
1 _ Note new R10

RESEOMNE O S S RO S CHEF0

RO
= old R11 XOR t

3

Figure 11: The diagram for a software routine based on the hardware circuit in figure 10.

When Q =
and XORed with G(X).

1 the new CRC becomes the previous CRC shifted right by one bit position

#define POLY OxB408

/*

BLKCRC(bufptr, crcres, count)
unsigned char xbufptr;
unsigned int

int i;
*xcrcres = 0;
for (i=1; i<=count; ++i,

return (xcrcres);
¢ /* end BLKCRC x/

bytecrc(bufptr, crcres)
unsigned char *xbufptr;
unsigned int =*crcres;

unsigned int j,ch,Q;

for (j=1; j<=8;

‘ Listing 1: CCITTC, the CCITT routine for calculating CRCS in C source code.

/* Straightforward, non-optimized CRC-CCITT routine
/* Assumes 16-bit integer variables */
/* MSB of integer is MSB of CRC result

POLY =

xcrcres, count;

bufptr++) /* do for whole BLKx/
bytecrc(bufptr, crcres)

(unsigned int) xbufptr;

j++) §
Q= (*crcres&0x0001) (ch&0x0001)

|

*/
*/

1021 in bit rev orderx/

/* for SDLC use OxFFFF x/

/* do CRC for 1 char x/

/* get char, to int fmtx/
/* do each bit LSB 1st x/
/* Q=R® XOR D */

if ( Q== 0x0001) § /* Q is one */
*Ccrcres= xcrcres>>1; /* shift right one */
xcrcres= xcrcres”POLY; /* XOR with number */ )
|
else /% Q is zero x/
*crcres= *kcrceres>>1: /* just shift no XOR */
ch = ch >>1; /* move next data bit %/
/* into position */
¢ /* end FOR — data bits all done x/
return (*crcres);
} /* end bytecrc %/
SRR N A N
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diagram shown in figure 10. Generally
speaking, if you process data LSB first,
youcan store the CRC with its MSB in
the MSB position of the integer variable.

Listing | contains the implementa-
tion of a CRC calculation based on the
CCITT polynomial. CCITTC provides
lots of intermediate results, for clari-
ty rather than performance. This pro-
gram implements the CCITT/IBM FCS
calculation in a standard way with one
exception: initializing the CRC. |Editor's
note: CCITTC, XMODEMC, SDLC.ASM,
and XMODEM.ASM for OS9 are avail-
able in several formats: see the insert card after
page 368 .|

The purpose, however, is to imple-
ment the de facto XMODEM stan-

XMODEMJC, that does the calcula-
tions (see listing 2). Apart from using
the CCITT polynomial, this program
is not CCITT standard in that data is
processed MSB first, rather than LSB
first, and the CRC is initialized to zeros
rather than to ones.

CHOICES IN CRC CALCULATION
AND TRANSMISSION

A CRC calculated by these methods
has some very desirable error-detec-
tion properties, but it is not perfect.
For example, you can add or delete
any number of zero bits to or from the
beginning of the block without affect-
ing the CRC. (The remainder stays
zero no matter how many zero bits

a bit at the beginning of the block and
inserts the same bit at the end of the
block (the last bit of the CRC) will not
affect the CRC. For these reasons the
CRCs used by IBM in the SDLC pro-
tocol and CCITT in the X.25 and
HDLC protocols specify the following:

1. All bits of a block are protected
by the CRC.

2. The data is sent LSB first. The
CRC is calculated on bits as they
are sent.

3. The CRC is initialized to all ones.
This allows detection of any
missed or inserted zero bits at
the beginning of a block.
(Missed or inserted ones are still

dard. I found no published XMODEM  start the block.) Furthermore, since detected )
CRC specification as such. What has  the CRC is a cyclic code, any error, 4. The one’s complement of the
been published is a C program. such as a clock slippage, that deletes (continued)
Listing 2: XMODEMJC, the XMODEM routine for calculating CRCs in C soutce code:
/* Sample bit-oriented CRC routine */
/* Adapted from YMODEM protocol reference %/
/* Calculate CRC on a block of data. */
/* Ptr points to block of characters, count gives size of buffer. */
/* This progrom returns the CRC with the LSB of the CRC in the */
/* high bit of the result integer. */

int calerc(ptr, count)

char x*ptr;

int count;

{
unsigned int crc;
int i:
cre
whil

i

——count >= @) §
int) *ptr++;

<< 8;
crc *

fl —~—~®

o tel

T
[

O =
=

for (i=0; i<8; ++ig
if (crc & ox80008) §
crc = (crc << 1);

crc = crc * 9x1021;

/# endif %/
else
crc = crc << 1;

$ /* end while %/
return (crc & OxFFFF);
} /* end calcrc x/

/* XMODEM deviates from the CCITT stondard in that it does not use x/
/* the LSB of the data 1st, nor does it initialize the CRC to all */
/* ones as specified by the standard.

/* note not OxFFFF

/% convert data char to int
/* shift char to high byte
/* add current data to current

/% remainder modifies only least
/* sig 8 bits (high byte) of CRC

/* loop for each bit

/* test D XOR RO

/% discard LSB of CRC and
/* append zero

/* XOR with low 16 bits

/* of CCITT polynomial

/* because CRC is stored LSB 1st

/% polynomial written MSB 1st

/* discard LSB & append 8 x/

16-bit result for whole block %/
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The single best way to turn your
PCAT nto a multi-user system.

Introducing the Wyse WY-60.

Now there’s a perfectly compatible,
reliable, economical, Wyse way to get
multi-user mileage from your PC-AT.
Wyse WY-60 terminals give you com-
plete compatibility for your IBM
Personal Computer AT systems, right
down to the exact keyboard layout,
character set and display features.

, The only thing different is how
Aot g 5 much cleaner and more readable your
information is with the WY-60’s high
resolution and flat, non-glare, 14" tilt/
swivel screen.

Multiple display formats go up
to 132 columns and 44 lines on one
screen, to get the most out of
applications such as Multiplan and
WordStar.

And a 512-character downloadable
soft font is also there when you need
mathematical symbols or customized
character sets.

The adjustable arm is optional,
and you can choose a green, white or
amber screen.

No wonder we ship more terminals
than anybody but IBM *

Call toll-free or write, today, for
more information. Wyse Technology,
Attn: Marcom Department 60-AT, 3571
N. First St., San Jose, California 95134.

Call 1-800-GET-WYSE

WYSE

YOU NEVER REGRET A WYSE DECISION.

fove File Print fragh Lata
Asith, Erme, Tiikes vieg

, Eehismo

Telestore dm‘l{p

Wyse is a registered trademark: of Wase Trchnajogy. WY-60 and the "V shaped
design are trademarks of Wyse Technology. IBM and IBM Personal Computer AT
are trademarks of International Business Machines Corporation. WordStar is a
f { trade k af Microlro International. Micltiplan is a registered trademark of
llli¢l'msaﬂ Cort ion. © 1986 Wyse Technologs. *D: 1985 terminal shif
update.
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Bt R4S SR 2RSS RS O RO ESSE I 78 8 65N NG S R Mo S0

R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO

L

Figure 12: The contents of the shift register at the beginning of bytewise SDLC
calculations.

Bit =5 A3 DM S O B O R S (S RS B o | IR

Shit 1 DO R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1
RO Do Do
RO RO

Figure 13: The contents of the shift register after the first shift. Note that all
entries in a column are XORed together.

Bit 15114 SIS T2 I ESE 1 OILC O fiB I 57 SER O RERS B A SR s T

Shit 1 TO R15 R14 R13 R12 R11 R1I0 R9 R8 R7 R6 R5 R4 R3 R2 R
T0 TO

Figure 14: The same as figure 13 but with the abbreviation TO for DO XOR RO.

Bt "% 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Shit4 T3 T2 T1 To R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4
| T3 T2 T T0 ™ 2 T T

Figure 15: The contents of the shift register after three more right shifts. TO
represents DO XOR RO, T1 represents D1 XOR R1, and so on.

|

Bit 5 281 S R o RS IR SO R S e S TS B~ A B

Shit5 T4 T3 T2 T1 TO R15 R14 R13 R12 R11 RI0 R9 R8 R7 R6 R5
TO T4 T3 T2 T To T4 13 T2 T
70 J0

B hth

Figure 16: The contents of the shift register after the fifth shift.

—

| Bt 1SN A SR 2R | | ORRR O S e /IO M 0 7 S I 2 P S )

T2 T TO0O Ri15 R14 R13 R12 R11 R10 R9 R8

T7 76 76 T4 T3 T2 T T0

T3 72 ™ TO 7 T6 16 T4
T8 T2 T T0

Shitg 77 T6 T5 T4 T3
3 12 T T0

Figure 17: The contents of the shift register after the eighth shift.
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CRC is transmitted rather than
the CRC itself. This allows detec-
tion of slippage-type errors.

5. The CRC is sent LSB first.

6. The polynomial used is X*¢ +
X2+ X5 + 1.

XMODEMC implements the CRC as
follows:

1. Only data bits are included. The
header character and two block-
number bytes are not included.

2. The data is sent LSB first. The
CRC is calculated on the data
MSB first.

3. The CRC is initialized to zeros.

4. The CRC is not complemented
before transmission.

5. The order of transmission is high
byte of CRC then low byte. Since
UARTSs transmit LSB first, this is
equivalent to LSB of high byte
through MSB of high byte, then
LSB of low byte through MSB of
low byte.

6. The polynomial used is X'¢ +
X7+ X5+ 1

The CCITT method is easily imple-
mented in a chip using shift registers
and XOR gates, while the XMODEM
method is not easily realized in hard-
ware. To check an incoming data
block, you have two options. You can
calculate the CRC on all the protected
bits only. omitting the CRC bits, and
compare the calculated value to the
received value. Or you can calculate
the CRC on all the protected bits and
the CRC itself and then compare the
result to a known constant. If the first
method is adopted in the CCITT case,
the one’s complement of the calcu-
lated value must be compared to the
received CRC. In the XMODEM case,
the comparison is direct. If the second
method is adopted, in the XMODEM
case the known constant is zero, while
in the CCITT case it is O FOB8. (The
high bit is on the left, i.e.. 1) No one’s-
complementing is required.

BYTE-ORIENTED SOFTWARE
IMPLEMENTATIONS

The next step is to derive routines to
calculate the CRC a whole byte at a
time rather than bit by bit. This ap-
proach was first proposed by Perez,
Wismer, and Becker. The motivation
is that an 8-bit microprocessor is not
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limited to single-bit XORs but can do
them 8 bits at a time. The basic ap-
proach is to work from the hardware
diagram {figure 9 or 10) and see what
the CRC register would look like after
8 bits have been calculated.

Bytewise SDLC calculations. In
figure 10 you can see that you have
the contents of figure 12 in the shift
register at the beginning of calcula-
tions. Then you take the LSB of data,
DG, and XOR it with RO (DO XOR R0).
After the right shift, the new R15 is DO
XOR RO, the new R10 is R11 XOR DO
XOR RO, and the new R3 is R4 XOR
D0 XOR RO. (See figure 13).

The combinations DO XOR RO, D1
XOR R1, D2 XOR R2, and so on, oc-
cur frequently, so let's abbreviate
them as TO = DO XOR RO, T1 = D1
XOR R1, and so on. Figure 13 can
now be rewritten as in figure 14. If you
proceed in this fashion for three more
shifts, you get figure 15.

To do the XOR on D4, you must use
the content of the LSB of the shift reg-
ister, which is now R4 XOR DO XOR
RO. The result is D4 XOR R4 XOR DO
XOR RO, or in shorter form, T4 XOR
TO. The result after the fifth shift is
shown in figure 16; after the eighth
shift, in figure 17.

The tedious part is done. Now you
want to write a program that will pro-
duce the same result when you're
working with a byte of data as you
would get from the shift register after
eight shifts. The emphasis in this
routine will be on speed. If you make
it too general-purpose, a different
choice of polynomial will lead to a
completely different program. Also,
for speed, it makes sense to code the
routine in assembly language.

When working with 8-bit microcom-
puters, it is convenient to define the
8-bit quantities found in table 2. If you
study figure 17, you will see that the
combination

T7 76 T5 T4
XOR T3 T2 J1 TO

occurs several times. let's call this
term U = U7 U6 U5 U4. If you re-
write figure 17 with these substitu-
tions, you get figure 18.

Further optimizations become ap-
parent as you write the code. It is con-
venient to implement the SDLC algo-

Bt ™5 14 13 12 11 "0 9 8 7 6 5 4 *3 2 1 0
Line #
1 R15 R14 R13 R12 R11 R10 R9 R8
2 U7 Us Us U4 T3 T2 T TO
3 U7 UB US W4 BB T2 T T0
4 U7 Us U5 U4

Figure 18: The same as figure 17 but using the abbreviations given in table 2.
Line 1 is CRCHi moved into CRCLO; line 2 is the high nybble of U and the low
nybble of T line 3 is the line 2 byte shifted left by 3 bits; and line 4 is U shifted

right by 4 bits.

Table 2: Some convenient abbreviations for various 8-bit quantities used in CRC
i calculations in an 8-bit microcomputer environment.

CRCHi = R15 R14 R13 R12 R11 R10 R9 R8
CRClo = R7 R6 R5 R4 R3 R2 R1 RO
Data = D7 D6 D5 D4 D3 D2 DA DO
T = T7 T6 T5 T4 T3 T2 T1 T0
8] = U7 ue us U4 0 0] 0 0
Table 3: Some test cases provided for comparison if you want to write

your own routine.

Text SDLC CRC
T 7 1B26 14A1
THE 44BE 7D8D
THE,QUICK,BROWN, FOX,0123456789 DF31 7DC5

SIS SRS T2R BT RS ORSSO AR

Yoy St 115 WIS s B 0 ‘

R15 R14 R13 R12 R11 R1I0 R9 R8 R7 R6 R5 R4 R3 R2 Ri1

RO

Figure 19: The contents of the shift register at the beginning of bytewise

XMODEM calculations.

15 14 t3 12 11 10 9 8

Fec@ B g g S (@

D7 De D5 D4 D3 D2 D1 DO

R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 Rt

Figure 20: The contents of the shift register after the XOR with the data byte.

rithm (as in the program SDLC. ASM)
because of the built-in check that cal-
culating a CRC on a "received” block
provides: that is, the result should
always be O FOBS.

The innermost loop of SDLC.ASM

takes only 86 cycles per byte in-
cluding seven overhead cycles to
check for end of buffer. If a 2-MHz
6809 were dedicated to CRC calcula-
tions, this would result in a through-

(continued)
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(S ISR 2 OSSR e A o)

T7 T6 T5 T4 T3 T2 Ti To R7 R6 R5 R4 R3 R2 R1 RO

Figure 21: The same as figure 20 but with the abbreviations T7 for R15 XOR
D7, T6 for R14 XOR D6, and so on.

S R A 3 1 B R G R C e A s = M R G O S ()

T6 T5 T4 T3 T2 T1 T0 R7 R6 R5 R4 R3 R2 R1 RO T7
T7 T7

|

Figure 22: The contents of the shift register after processing the first data bit and
petforming the left shift.

815 I A 113 2 T T OB O R Bl 7 6 RO e T

T3 T2 T1 TO R7 R6 R5 R4 R3 R2 R1 RO T7 T6 T5 T4
l T7 176 T5 T4 T7 16 T5 T4

Figure 23: The contents of the shift register after four shifts.

GRS E OR R o B O R G B 7 i DS SERRRAS S T SRR el B =T

T2 T1 T0 R7 R6 R5 R4 R3 R2 R1 RO T7 T T5 T4 T3
T6 T5 T4 T3 T7 T6 T5 T4 T3 T7
17 T7

Figure 24: The contents of the shift register after five shifts.

158 ARSI ORSSEU S S RS AR 6 SN (R NS RO R SN

R7 R6 R5 R4 R3 R2 R1 RO T7 T6 T5 T4 T3 T2 Ti1 TO
T3 T2 T1 TO T7 T6 T5 T4 T7 76 T5 T4
T7 T6 T5 T4

T7 T6 T5 T4 T3 T2 Ti TO

Figure 25: The contents of the shift register after eight shifts.

Table 4: The same lest cases as in table 3 but for XMODEM.

Text XMODEM CRC
il 1A71
THE 1EQCA
THE,QUICK,BROWN,FOX,0123456789 0498
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put of about 200,000 bps. A bitwise
algorithm to do the same job takes on
average 353 cycles per byte and could
take as many as 385. So the bytewise
algorithm is about four times faster.

The test cases in table 3 are pro-
vided in case you want to write your
own routine. The column labeled
SDLC results when you initialize the
CRC with ones (this is the result
before the one's-complementing). and
the column labeled CRC results when
you initialize with zeros.

XMODEM byte-oriented algo-
rithms. The XMODEM CRC “spec!’
such as it is, is shown in listing 2. If
you repeat the work done for SDLC
calculations (in figures 12 through 18)
using listing 2 as a base, you will ob-
tain the contents of the diagrams in
figures 19 through 25. The contents
of the starting CRC are shown in figure
19. After the XOR with the data byte,
you get the result shown in figure 20.
When you abbreviate R15 XOR D7 as
T7. R14 XOR D6 as T6, and so on,
figure 20 becomes figure 21. After
processing the first data bit and the
left shift, you get the result shown in
figure 22; after four shifts, figure 23;
after five shifts, figure 24; and after
eight shifts (the final result), figure 25.
Next, you define the appropriate vari-
ables such as CRCHi, CRCLo, T, and
U. and you look for factors.

An implementation of the XMODEM
CRC calculations for the 6809 is given
in the program XMODEM.ASM. The
test case results using the XMODEM
algorithm are shown in table 4.

CONCLUSION

Once you arrive at the basic idea of
using the XOR function to implement
modulo 2 division, it is not difficult to
apply the CRC algorithms, only
tedious. As with so many other com-
munications standards, the options
and the details provide most of the
difficulties and confusion. m
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SYSTAT

™

LESS BULK

MORE STATISTICS!

How has SYSTAT become one of the largest

statistical software companies in only 3 years?

LESS BULK:

a
Will run from floppy disks

=
Needs less memory (256K on IBM or
compatible machines, 64K on CP/M, 400K
on VAX, or 512K on Apple Macintosh)

[ ]
Has fewer than 4 of the commands of
other manufacturers’ packages

MORE STATISTICS:

Full screen spreadsheet data editor
=
Missing data, arrays, character variables

=
Unlimited cases

. . .
Process rectangular, hierarchical, triangular

files and variable length records

[ ]
Relational database management and
file concatenation

=
Character, numeric, and nested sorts

[ ]
Unlimited numeric and character
transformations

=
Interactive or batch

[
Read and write text and external files

=

Subgroup processing in statistical modules

with SELECT and BY

=

Value labels

=

RECODE statements for quick multiple codes

[
Scatterplots, contours, histograms, stem-
and-leaf, boxplots, bar charts, quantile,
probability plots

=

Basic statistics, frequencies, T-tests

[ ]

Multi-way crosstabs with log-linear modeling,

association coefficients, PRE statistics,
asymptotic standard errors

[
Pairwise/listwise missing value correlation,
SSCP, covariance, Spearman, Gamma,
Kendall Tau, Euclidean distances

=

Linear, polynomial, multiple, stepwise,
weighted regression

=
Extended regression diagnostics

|
Muttivariate general linear model

[ ]
Multi-way ANOVA, ANOCOVA, MANOVA,
repeated measures, unbalanced designs,
post-hoc tests

=
Principal components with rotations

and scores
=
Multidimensional scaling

=
Multiple and canonical discriminant analysis,
Bayesian classification

=

Canonical correlation

=
Cluster analysis (hierarchical, single,
average, complete median, centroid
linkage, k-means, cases, variables)

|
Nonparametric statistics (sign, Runs,

Wilcoxon, Kruskal-Wallis, Friedman two-way
ANOVA, Mann-Whitney U, Kolmogorov-
Smirnov, Lilliefors, Kendall coefficient of
concordance)

=
Time Series (smoothing, seasonal and

nonseasonal ARIMA, ACF, PACF, Cross-
correlation function, transformations,

forecasting, Fourier analysis)
=
Nonlinear estimation (non-linear regression,

least absolute values regression, logit, probit,
maximum likelihood estimation, iteratively
reweighted least squares)

]
Supplements include: Logit (multinomial

logit), Probit (probit analysis), Testat (classi-
cal and Rasch model test analysis), Report
(formatter for SYSTAT files), Transfer (dBase,
Lotus, GAUSS, STATA, SPSS direct file
transfer)

SYSTAT operates on the foliowing machines:
IBM-PC/XT/AT,™ Apple 11" Apple Macin-
tosh,™ Kaypro,” HP 150, HP 9000, DEC
Rainbow,™ VAX,™ Alpha Micro,® MS-DOS,™
CP/M™ and UNIX.™

Single copy price:

$595 USA and Canada / $695 Foreign
Site licenses and quantity prices available
Call or write for additional information

SYSTAT, Inc.
2902 Central Street
Evanston, IL 60201
312 864.5670

SYSTAT

The system for statistics

Inquiry 338 for End-Users. Inquiry 339 for DEALERS ONLY.

UNIVAREATE T TESTS
BB IABLE £ L3 o5 ¥

noroen w2 wmoe 73
Teon 3 4 G 7 5%

o e 7 wras 2 0m
Erscn oo

rommEny | izisee 198 7 12 an 264
Tonon  Zases 298 43 6o o6

mTIARIRTE TEsT STaTisics

HILKE' LARDR - o 164
F-STATISTIC « a6:  oFe 23, 18

PILAL TRACE - 1 300
F-STATISTIC - a3 e 21, 26

HOTELLING-LAAEY TRACE = z20m
FASTATISTIC = el DEa 21 e

THETA = €391 S+ 3, A 13 N =190 PROE »

& fiie gdnoptions [JEOFM ey iz Tramssec
H Gfierol naip

=
| SonFTGeeE TEvs e aif

TABULATE
MODEL
USE
Roree STy Qi ol SAE
VATES COPECTED Chi-sore] SUBMIT
Frsen xRl TEST QWA g
NOTE
PHBE
FORMAT

TEs] STATISTIC
s -

CoFF IUiEnT

L]
FEPEELT TTT
§8883888838882

83282888048
8

8
2
8
5

8
s
8

31 000

§
£
t3

1F 1N MURGER= 1D OR ARPE (S R STATES* )" 1L"

VAX

DISTARCE METAIC 1S 1-PEAISON CORPELATIDN COEFFICIENT
SIMGLE L INKRGE METHOD CRERREST N IGHEOR

TREE O1RoRAn
DisTACES

o
AoBBERY

amanet

IBM PC

Read more about the extraordinary success
of SYSTAT in So You've Got a Great Idea,
by Steve Fiffer (Addison Wesley, 1986).
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MICRO CAP and MICRO LOGIC
put your engineers on line...
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have you spent “in line” for your simula-
tion? Well, no more. MICROCAP and
MICROLOGIC can put you on line by
turning your PC into a productive and
cost-effective engineering workstation.

Both of these sophisticated engineering
tools provide you with quick and efficient
solutions to your simulation problems.
And here’s how.

MICROCAP:
Your Analog Solution

MICROCAP is an interactive analog
circuit drawing and simulation system.
It allows you to sketch a circuit diagram
right on the CRT screen, then run an AC,
DC, or Transient analysis. While pro-
viding you with libraries for defined
models of bipolar and MOS devices,
Opamps, transformers, diodes, and much
more, MICROCAP also includes features
not even found in SPICE.

MICROCAP II lets you be even more
productive. As an advanced version, it
employs sparse matrix techniques for
faster simulation speed and larger net-

l

“Typical MICROCAP Transient Analysis®

works. In addition, you get even more
advanced device models, worst case capa-
bilities, temperature stepping, Fourier
analysis, and macro capability.

MICROLOGIC:
Your Digital Solution

MICROLOGIC provides you with a
similar interactive drawing and analysis
environment for digital work. Using
standard PC hardware, you can create
logic diagrams of up to 9 pages with each
containing up to 200 gates. The system
automatically creates the netlist required
for a timing simulation and will handle
networks of up to 1800 gates. It provides
you with libraries for 36 user-defined
basic gate types, 36 data channels of 256
bits each, 10 user-defined clock wave-
forms, and up to 50 macros in each net-
work. MICROLOGIC produces
high-resolution timing diagrams showing
selected waveforms and associated
delays, glitches, and spikes—ijust like the
real thing,

ROoOM
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ey 3 !’q >

“Typical MICROLOGIC Diagram®

Reviewers Love
These Solutions

Regarding MICROCAP . . . “A highly
recommended analog design program”
(PC Tech Journal 3/84). “A valuable too
for circuit designers” (Personal Softwar
Magazine 11/83).

Regarding MICROLOGIC . . . “An effi-
cient design system that does what it is
supposed to do at a reasonable price”
(Byte 4/84).

MICROCAP and MICROLOGIC arc
avaitable for the Apple 11 (64k), IBM PC
(128k), and HP-150 computers and priced
at $475 and $450 respectively. Demo
versions arc available for $75.

MICROCAP 1l is available for the
Macintosh, 1IBM PC (256k), ind HP-150
systems and is priced at $895. Demo
versions are available for $100.

Demo prices are credited to the
purchase price of the actual system.

Now, to get on line, call or write today!

Spectrum Software

1021 S. Wolfe Road, Dept. B
Sunnyvale, CA 94087

(408) 738-4387 Inquiry 325



P-RO-GRAMMING

IN-STGHT

BREAKING OUT

BY EDWARD BATUTIS

This routine enables a breakpoint
in the PC-DOS DEBUG program

MOST DEBUGGERS have a “break-
out” switch that allows you to jump
into the debugger regardless of what
your computer is doing. Unfortu-
nately, the DEBUG program provided
with IBM PC-DOS does not have this
feature. | have designed a program
called BREAKPT (short for breakpoint)
that gives PC-DOS DEBUG this capa-
bility (see listings 1 and 2). [Editor’s note:
BREAKPT.ASM and BRKPTCOM.BAS
are available in a variety of formats; see the
insert card following page 368.|

How BREAKPT WORKS
BREAKPT is a memory-resident pro-
gram that you need to run just once
after booting your computer. It
searches for a specific set of key-
strokes. When it finds them, the pro-
gram executes the breakpoint inter-
rupt (interrupt 3). If DEBUG is running,
BREAKPT prints out the registers,
shows the next instruction, and waits
for a command.

BREAKPT intercepts the keyboard
interrupt (interrupt 9), which is in-
voked every time you strike a key. The
program examines the keyboard flags
in the ROM BIOS data area. The first
flag, at segment 40H (hexadecimal),
byte 17H, shows what Shift and Con-
trol keys are currently depressed. If
the flags indicate that the Control key

and both Shift keys are depressed si-
multaneously, BREAKPT sets the
microprocessor’s trap flag (bit 8) to 1.
This initiates the execution of inter-
rupt 3 (the breakpoint interrupt) via
interrupt 1 (single step).

For example, you install BREAKPT
by entering the command BREAKPT
at the DOS prompt. If you want to ex-
plore the inner workings of
BASICA COM, you load DEBUG and

BASICA COM with the command DE-
BUG BASICA.COM. Then you start
BASICA with the go. or g. command.
At this point, BASICA is in a loop
waiting for a keyboard entry. If you
hold down the Control, left Shift, and
right Shift keys and then release them,

(continued)
Edward Batutis is a systems analyst for LFP
Systems Inc. (4600 Marriott Dr., Suite 400,
Raleigh, NC 27612).

BREAKPT

o

combination Is pressed.

Listing 1: Assembly language source code for BREAKPT.

Copyright 1985, Edward Batutis
Invokes the breakpoint interrupt when Ctri-Shift-Shift

: Assembled with the IBM Macro Assembler Version 1.00

cseg segment para public ’code’

assume cs:cseg,ds:cseg

org 100h
breakpt proc

jmp install
copyright db *BREAKPT (c¢) Copyright 1985,*

db ' Edward J. Batutis’,01ah

old_int9_vector labe! dword |
old_int9_offs dw ? ]
old_int9_seg dw ?

(continued)
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BREAKING OUT

new_int9:

pushf
call

push
push
push

mov
mov
mov
mov
and

cmp
jne

pop
pop
pop

push
pushf

pop

or
push
popf
pop
nop
iret

quit:
pop
pop
pop
done:
iret

banner db

install:

mov
mov
int

cmp
je

mov
mov

mov
mov
int

cs:old_int9_vector

es
ax
bx

ax, 40h
es, ax
bx,17h
al,es:[bx]
al,87h

al ,7
quit

5 turn on the trap flag

bx
ax
es
ax

ax

ax,0100h
ax

ax

bx
ax
es

END_OF _RESIDENT_CODE LABEL

’

wa .s we mr we

; call old keyboard routine by simulating an int

save registers

look at keyboard flagt in
ROM BIOS data area

mask of f everything but lowest
three bits

are Ctr[-Shift-Shift depressed?
no, quit

restore registers

save register
get flags into ax

set trap flag on
put new flags back

restore ax
wait one instruction
debug is invoked at this instruction

restore registers when
quitting

BYTE

'BREAKPT installed.’,10,13,'$’

ah,35h
al,9
21h

bx,offset new_int9

no_install

old_int9_offs,bx
old_int9_seg,es

dx,offset banner
ah,9
21h

’
i
H

; get interrupt vector for

keyboard interrupt

get interrupt vector function

i get interrupt 9

are we already instal |ed?
53 yes, just exit

X

i save old keyboard interrupt
; address

; print banner
: print string function
» set keyboard interrupt

;7 to point to new_int9

128 BYTE « SEPTEMBER 1986




New from Macmillan Software

ASYSTANT scientific software.
Flexible menu-driven
environment gets you up
and running-fast.

Fully integrated analysis,
graphics, and processing
functions operate directly
on large datasets.
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Unique features give you
flexibility not found in most
menu-driven packages.

Acquired data is immediately
available for analysis

and graphics. You never

have to shuffle programs.

i gq.mv  RIAL

|31 OO INTEGER )
Hnnaned Array COMPLEX DIM( 87 , 21

A single keystroke lets you
import data from spreadsheet
and other data file formats.

The PC software of choice when you

don’t want to program.

Now get the power of widely acclaimed ASYST™
Scientific Software in a stand-alone menu-driven
package: ASYSTANT Ready-to-Run Scientific
Software." Easy to learn and use whatever your com-
puter background, ASYSTANT is a fully integrated
analysis and graphics package. It’s versatile, too.
Unlike other menu-driven products, ASYSTANT
gives you an extensive feature set and macro capabil-
ity to tackle your toughest applications.

Built-in functions include FFT, smoothing, inte-
gration, differentiation, curve fitting, statistics, dif-
ferential equations, and matrix and polynomial
operations. And all analysis functions are fully linked
to powerful graphics capabilities, including axono-
metric and contour plotting. ASYSTANT menu-
driven scientific software —just $495.

Optional data acquisition with ASYSTANT +.
Get all the features of the ASYSTANT package, plus

Inquiry 214

158

Leit side ot
grel "

Lets you interact visually

with your data. Just scroll,
7 select curve segments, and
" watch your results appear.

)

‘On-line help is always
available by typing “?”.

1ght gide ol

ath 13

i

. Gilves you more power
for the price than any other
software for the IBM PC.

Presentation-quality
scientific graphics easily
output to plotters.

one-touch data acquisition, with ASYSTANT +.
No extensive prompt lists. No tedious set-up. Just
choose the “metaphor” of the collection instrument
you wish to simulate—such as XY or strip chart
recorder, data logger, or signal averager—and you’re
ready to go. Only $895.

Free technical support. 60 days of free technical
support help you design, set up, and fine-tune the
perfect system. It’s your guarantee of trouble-free
operation.

30-Day No-Risk Offer.
CALL 1-800-348-0033

In New York state, (212) 702-3241.

Macmillan Software Co.

An affiliate of Macmillan Publishing Company
630 Third Avenue, New York, NY 10017

ASYSTANT Ready-to-Run Scientific Software and ASYSTare trademarks of Macmillan Software Co.
ASYSTand ASYSTANTwere ped by Adaptable Laboratory Software, P.O. Rox 18448, Rochester, NY 14618
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BREAKING OUT

mov ah,25h ; set interrupt function
mov al,9 ; set interrupt 9
mov dx,offset new_int9 3 point to new routine
int 21h
; terminate, but stay
; partially resident
; point to last byte of resident
; routines+1
mov dx,offset END_OF_RESIDENT_CODE+1
int 27h
no_install:
int 20h + don't install, just exit

breakpt endp

cseg bnds
end breakpt

Listing 2: The BASIC pr