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The Critics Agree: �

"Turbo C ... will stun you with in-RAM �
compilations that operate at warp speed." �

Turbo C’sfi sleek 
compiler is so fast 
and powerful. we 
used it to write our 
equation solver. 
Eureka.’" Even better. 
all that muscle is 
wrapped in a smooth. 

integrated environment with every›
thing you need to make writing. 
editing and compiling your programs 
a snap: 

� �Compiles 10.000 lines per minute* 
� �Online, context-sensitive help 
� �ANSI compatible 
� �Six memory models-tiny to huge 
� �450 library functions 
� Utilities: Librarian. Make. GREP 
� �Source code for MicroCalc �

spreadsheet �
� �Command-line version of the compiler 
� lnline assembly that lets you mix �

Cand assembler �

-Richard Hale Shaw, PC Magazine 

� �Professional-quality graphics library 
supporting VGA. CGA, EGA. Hercules. 
and IBM 8514 

� �Interfaces with Turbo Pascal 4.0 �
and Turbo Prolog �

Just $99.95 

" A lightning fast. fully featured C 
compiler suitable for almost every›
thing . .. Borland’s Turbo Ccompiler 
is flexible. fast and friendly. 

-Peter Fel.dman, PC Week " 

Heap Sort 
Turbo C 1.5 Microsoft C5.0 

Compile lime 4.7 sec. 16.3 sec. 

Compile & link 
7.4 sec. 19.5 sec.time 

Execute time 10.5 sec. 15.5 sec. 

Object code size 1119 1313 

I Execution size 6392 7891 -­
Sort benchmark run on an 8 MHz IBM AT using Turbo Cversion \ .5 and 
the Turbo Linker version 1.1; Microsort C,·ersion 5.0 and the MS overlay 
linker version 3.61. 

"Turbo Pascal 4.0 flies �
4.0 is ballistic!" -Tom Swan, 

Almost from 
its introduction. 

, � Turbo Pascalfi has 
been the world›
wide Pascal stan›
dard. It’s fast. It’s 
flexible. It’s affor›
dable. And it 

gives you full control. 
Compile more than 27.000 lines 

of code per minute*. And work in a 
complete. integrated programming 
environment with pull-down menus 
and a full-featured editor . 

You don ’ t have to swap code in 
and out to beat the 64K barrier: it’s 
designed for large programs. Break 
your code into convenient modules 
and work with them swiftly and 
separately. If there’s an error in 
one. you can see it and fix it. 

System Requirements For lhe IBM PS/2N and 1he IBM� ramlly or 
personal computers and all 100% compatibles. PC-DOS (MS-DOS) 2.0 or �
later. 384 KRAM. �

t Customer satlstacllon is our main concern: lf w!lhin GO days of purchase 
this product does not perform ln accordance with our claims. call our 
customer service department. and we will arrange a refund . 

System Requirements for lhe IBM PS/2N and lhe IBM� ramlly or All Bcr1a11d l'.Jl)ducts a1-e tra<Em.'.l.rks oc 1-eglst.em:I uademarks c:t Bocla11d lnttr­
personalcomputtrsand all \00% compatibles. PC-OOS(MS-OOSl 2.0 or natmal. Ire_0116' brand aoo names a1-e trademarks <:I Uw;;ir respecU\-e 
la1<r. 384K RAM. lnden;, 01988 Borland lnternallmal. Irr:. Bl 1230A 
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Turbo Languages are Super! �

like a rocket ... 
1987 Programmer's Journal 

Powerful features include: 

• �Producing EXE files 
• �Separate compilation 
• Built-in project management 
• �Graph unit including support 

for IBM CGA. EGA. VGA. and 
3270. Hercules and ATI 6300 

• Online. context-sensitive help 
*Run on an 8 MHz IBM PC AT. 

Add expertise: �
The Turbo Pascal Toolboxes �

Start with Turbo Pascal Tutor for 
just $69.95 and add the others as 
your interests and expertise grow: 

• �Database Toolbox 
• �Editor Toolbox 
• �Graph ix Toolbox 
• �Numerical Methods Toolbox 
• �GameWorks 

Toolboxes require Turbo Pascal 4.0 

Just $99.95 each 

" Each new Turbo Pascal 4.0 Tool­
box is a virtual treasure of program­
ming methods and tips. 

-Giovanni Perrone, PC Week " 

Circle 26 on Reader Service Card 
(DEALERS: 27) 

"Turbo Basic compiles faster than 
anything I have seen." -Ethan Winer, PC Magazine 

Turbo Basic® is Just $99.95! 
the lightning-fast 
Basic compiler " Turbo Basic. simply put. is an 
with a total devel­ incredibly good product ... Not only 
opment environ­ is this the most advanced BASIC 
ment that puts you ever. but Borland has lived up to 
in full control. its Turbo tradition. 
Even novices can - William Zachmann, Computerworld '' 

write professional programs with 
Turbo Basie's full-screen windowed Add another Basic advantage:
editor. pull-down menus. and trace The Turbo Basic Toolboxes
debugging system. You also get a long 

• The Database ToolboxIist of innovative Borland features 
• The Editor ToolboxIike binary disk files. true recursion. 

and increased compilation control. Toolboxes require Turbo Basic 1.1 
Plus the ability to create programs as Just $99.95 each. 
large as your system's memory can 

System Requirements For lhe lRM rsn•• and the IBMt> fam ily ofhold-not just a cramped 64K. JM.'r.mnal computers and al\ 100% cnm11aliblcs. PC·OOS (MS-DUSI 2.0 or 
later. 384K 640K to compile l.OOlhoxcs.The choice is basic: Turbo Basic! 

Compare the BASIC differencesc --_---- ,.... 1iirlm flasir· I. r _,__O_ui_ck_BASIC 4.0 Compiler QulckBASIC 4.0 Interpreter 

1 Compile & Link to ec 7 sec.3
L. stand-alone EXE: s " --+----·-- -----1----

Slze of .EXE j__ 25980 

time 

28387 

0.16 sec. 

0.16 sec. 

16.5 sec. 21.5 sec:.w/80287 
---·-- - -- ­

Execution time 286.3 sec. 292.3 sec.w/o 80287 

The Elkins lpLimizaLion Benchmark program from March 1988 issue or Computer Language was used. The Program was run on an IBM 
PS/2 Model 60 with 80287. The benchmark tests compiler's abiliLy to optimize loop-invarianL code. unused code. expression and condi­
Lional evaluallon. 



Turbo Prolog 2.0: Powerful Artificial 
Intelligence for your real-world applications! �

New Turbo Prologfi 2.0 lets you 
harness powerful AI techniques. 
And you don’t have to be an expert 
programmer or artificial intelli›
gence genius! 

You get an all-new Prolog 
compiler that’s been optimized to 
produce smaller and more efficient 
programs than ever before. An 
improved full-screen. completely 
customizable editor with easy pull›
down menus. All-new documenta›
tion. including a tutorial rich with 
examples and instructions to take 
you all the way from basic program›
ming to advanced techniques. Even 
online help! 

System Requirements For the IBM PS/2"’ and the IBMfD ramlly nf 
personal oompul.ers and alt 100% compatibles. PC-DOS (MS-DOSI 2.0 or 
later. 384K 

More new features! 
� �An external database system 

for developing large databases. 
Supports B+ trees and EMS 

� �Source code for a fully-featured 
Prolog interpreter written 
entirely in Turbo Prolog. Plus 
step-by-step instructions to adapt 
it or include it as is in your own 
applications! 

� Support for the Borland 
Graphics Interface, the same 
professional-quality graphics 
in Turbo Pascal, Turbo C. 
and Quattro 

� Improved windowing 
� Powerful exception handling 

and error trapping features 
� Full compatibility with Turbo C 

so the two languages can call 
each other freely 

� Supports multiple internal 
databases 

� High-resolution video support 

Just $149.95! 

60-Day Money-back Guarantee t 

For the dealer nearest you �
Call (800) 543-7543 �

Circle 28 on Reader Service Card (Dealers: 29) 

Turbo Prolog Toolbox is 
6 toolboxes in one! 

More than 80 tools and 8,000 
lines of source code help you build 
your own Turbo Prolog applications. 
Includes toolboxes for menus. 
screen and report layouts, business 
graphics. communications. file›
transfer capabilities. parser 
generators. and more! 

Toolbox requires Turbo Prolog 2.0 

Just $99.95 

" If I had to pick one single 
recommendation for people who 
want to try to keep up with the 
computer revolution. I’d say, 
’Get and learn Turbo Prolog.’ 

-Jerry Pournelle, Byte 1188 

An affordable, fast. and easy-to-use 
language. 

-Darryl Rubin, Al &pert " 

INTERNATIONAL 
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PRODUCTS IN PERSPECTIVE 135 COMl: �
The Wired Society �

67 What's New � by Brock N. Meeks 
Noted telecommunicator �

89 Short Takes � Brock N. Meeks surveys 
Dell System 220, a small but the communications landscape. 
powerful desktop system �
T-DebugPLUS 4.0, symbolic �
debugging for Turbo Pascal 4. 0 � FIRST IMPRESSIONS 
Cambridge Computer Z88, small 
is beautiful 140 25-MHz Computing �
Grammatik III, comprehensive � Buzzsaws 

by Rick Grehan �
Watcom C 6.0, a class act �
grammar checking 

From Compaq, Everex, Intel, 
Paradox OS/2, a solid entree and SimpleNet, here they come: 

the first of the 25-MHz 
80386-based AT clones. 

into OS/2 applications 

EXPERT ADVICE 
REVIEWS 

101 Computing at Chaos Manor: 
A Fond Farewell 148 Product Focus: 

Communications �
Is Jerry's old friend Zeke �
by Jerry Poumelle 

According to Script �
II retiring to greener � by Steve Apiki and Stan Diehl 
pastures? Stand-alone communications 

packages that can handle 
115 Applications Plus: a communications session 

New Directions unattended. 
by Ezra Shapiro 

162 Variations on the 20-MHz 
expanded, and GrandView 
The column's horizons are 

Theme �
defines a new class of software. � by Ed McNiemey 

The Tatung TCS-8000, Proteus 
121 Down to Business: 386A, and Everex Step 386/20 

Staking Out the Territory offer a range of performance 
by Wayne Rash Jr. and capabilities. 
What trends are most important to 
business users? This new column 173 Four Surrogate Mice 
starts with some thoughts on by JeffHoltzman 
networking and database servers. PC-Trac, FastTRAP, Trackball 

Plus, and Felix offer the 
125 Macinations: functionality of a mouse 

What's Up with Apple? without the hassle. 
by Don Crabb 

185 Unix for the Mac II �
discusses Macintosh products �
New columnist Don Crabb 

by David Betz and Eva M. White 
Transform the Mac II into a Unix 
workstation with A/UX. 

131 OS/2 and You: 
WhyOS/2? 

and issues. 

195 VersaCAD on a Mac 
by Paul Tuten by Mark Minasi 
The MS-DOS-based drafting 

covers some of OS/2' s 
The debut of this column 

tool is now available �
attractive features. � in a Macintosh edition. 

200 Review Update 

Co\'er Story: 
25-MHz 80386 Machines/140 

Communications Packages/148 

f4:i' ,., 

v9J' 

VersaCAD/195 
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202 � Introduction: The C Language 

205 � The State of C 
by Brian W. Kernighan 
and Dennis M. Ritchie 
Originally designed for systems 
programming, C has become one 
of the most widely used languages 
in the world. 

215 � A Better C? 
by Bjarne Stroustrup 
The C + + language is a superset 
of C that supports data abstraction 
and object-oriented 
programming. 

219 � It's an Attitude 
by Jonathan S. Linowes 
A mechanism for doing 
object-oriented programming 
in conventional C. 

226 � Resource Guide 

FEATURES ', 

229 � Making the Move to OS/2 
by Robert E. Shostak, John 
Socha, Linda Dudinyak, 
and David P. Reed 
Top programmers from Borland, 
Norton, and Lotus talk about 
what it took to port their 
programs to OS/2. 

HANDS ON 

239 � Ciarcia 's Circuit Cellar: 
Why Microcontrollers?, Part 1 
by Steve Ciarcia 
A tutorial perspective 
of the Intel 8031/8051 
microcontroller family. 

249 � Some Assembly Required: 
The Pitfalls of Porting, Part 2 
by Rick Grehan 
Porting an MS-DOS application 
to the Mac is discussed. 

The C Language/202 

Circuit Cellar/239 

DEPARTMENTS 

6 Editorial: Touching All the Bases 
11 Microbytes 
22 Letters 
33 Chaos Manor Mail 
38 AskBYTE 
51 Book Reviews 

291 Coming Up in BYTE 

READER SERVICE 

290 Editorial Index by Company 
292 Alphabetical Index to Advertisers 
294 Index to Advertisers by Product 

Category 
Inquiry Reply Cards: after 296 

PROGRAM LISTINGS 

From BIX: see 182 
From BYTEnet: 
call (617) 861-9764 
On disk or in print: 
see card after 248 

BYTE (ISSN 0360-5280) is published mon!hly wi1h an additional issue in 
Oc1obcr by McGraw-Hill Inc. Founder: James H. McGraw (1860-1948). 
Executive, editorial, circulation, and advcrlising offices: One Phoenix Mill 
Lane, Pcle[borougli, NH 03458, phone (603) 924-9281. Office hours: 
Monday through Thursday 8:30 AM-4:30 PM, Friday 8:30 AM-1:00 PM, 
Eastern Time. Address subscriplions to BYrE Subscriptions, P.O. Box 7643, 
Teaneck, NJ 07666-9866. Postmaslcr: Send add1css changes, USPS Form 
3579, undeliverable copies, and f ulfillmentqueslionsto BYTE Subscriptions, 
P.O. Box 7643, Teaneck, NJ 07666-9866. Second-class postage paid at 
Pelerborough, NH 03458 and additional mailing offices . Postage paid at 
Winnipeg, Manitoba. Registration number932 I. Subscriplions a1c S22.95 for 
one year, $39.95 for two years, and $55.95 forth1ceyears in the U.S. and its 
possessions. In Canada and Mexico, S25.95 for one year, $45 .95 for t\VO 

years, $64.95 for three yeats. S75 for one-year air delivery to Europe . 
Y28,800 for one-year air delivc1y to Japan, Y 14,400 for one-year surface 
delivery to Japan, S40 surface delivery elsewhere. Air delivery to selected 
areas at additional rates upon request. Single c:opy is S3.50 in the U.S. 
and its possessions, $3 .95 in Canada, $4.50 in Europe, and S5 elsewhen:. 
Foreign subscriptions and sales should be remitted in U.S. funds drawn on a 
U.S. bank. Please allow six to eight weeks for delivery of fint issue. Printed 
in the United States of America. 

Address editorial correspondence to: Editor, BYTE, One Phoenix Mill 
Lane, Pelerborough. NH 03458. Unacceptable manuscripts will be returned if 
accompanied by sufficient postage. Not responsible for Josi manuscripts or 
photos. Opinions expressed by the authors ate not those of BYTE. 

Copyright © 1988 by McGraw-Hill Inc. All rights reserved . Trademark 
registered in the United States Patent and Trademark Office. Where 
necessary, permission is granted by the copyright owner for libraries and 
Olhers 1cgiste1ed with the Copyright Clearance Center (CCC) to photocopy 
any article herein for the flat fee of SJ .50 per copy of the article or any parl 
thereof. Correspondence and payment should be sentdin:ctly lO the CCC, 29 
Congress St., Salem, MA 01970. Specify ISSN 0360-5280183, Sl.50. 
Copying done for other than personal or internal reference use without the 
permission of McGraw-Hill Inc. is prohibited. Requests for special 
permission or bulk orders should be addressed to the publisher. BYTE is 
available in mic1ofmm fiom University Microfilms International, 300 Nonh 
Zeeb Rd., Dept. PR. Ann A1bor, MI 48106 or 18 Bedford Row, Dept. PR. 
London WCIR4EJ, England. 

Subscription questions or problems should be add1cssed to: 
BYTE Subscriber Service, P.O. Box 7643, Teaneck, NJ 
07666-9866. 

AUGUST 1988 • B YT E 3 



El\JTE �
EDITOR IN CHIEF PUBLISHER/GROUP VICE PRESIDENT 
Frederic S. Lange J. Burt Totaro 

OPERATIONS 
Glenn Hartwig Associate Managing Editor 

REVIEWS (Hardware, Sottw11re, Product Focu1) 
Cathryn Baskin Associate Managing Editor, Dennis Allen �
Senior Technical Editor, SoNware, Curtis Franklin Jr. Senior �
Testing Editor, BYTE Lab, Stephen Apiki Testing Editor, �
BYTE Lab, Stanford Diehl Testing Editor, BYTE Lab �

NEWS AND TECHNOLOGY (MlcrobytH, Whal'• New, Shirt TokH) �
Rich Malloy Associate Managing Editor, D. Barker Senior �
Editor, News and Technology, Anne Fischer Lent Senior �
Editor, New Products �
Peterborough: Roger Adams Associate News Editor, David �
Andrews Associate News Editor, Martha Hicks Associate �
News Editor �
- Cooot: Gene Smarte Bureau Chief, Costa Mesa, �
Nicholas Baran Technical Editor, San Francisco, Frank �
Hayes, Associate News Editor, Jeffrey Bertolucci Editorial �
Assistant, San Francisco �

SENIOR TECHNICAL EDITORS �
Ken Sheldon Features, Jane Morrill Tazelaar In Depth, �
Richard Grahan At Large, Tom Thompson At Large �

TECHNICAL EDITORS �
Janet J. Barron, Janet Fiderio, Jon Udell, Eva M. White, �
Stanley Wszola �

ASSOCIATE TECHNICAL EDITOR �
Robert Mitchell �

CONSULTING EDITORS �
Steve Ciarcia, Jerry Pournelle, Ezra Shapiro, Don Crabb, �
Brock Meeks, Mark Minasi, Wayne Rash Jr. �

CONTRIBUTING EDITORS 
Jonathan Amsterdam Programming Projects, Mark 
Dahmke Video, Operating Systems, Mark Haas At Large, 
Rik Jadrnicek CAO, Graphics, Spreadsheets, Robert T. 
Kurosaka Mathematical Recreations, Alastair J. W. Mayer 
Software, Stan Miastkowski New Techndogy, Alan R. 
Miller Languages and Engineering, Dick Pountain 
Algorithms, Roger Powell Computers and Music, Phillip 
Robinson Semiconductors, Jon Shiell High·Performance 
Systems, Ernest Tello Artificial Intelligence 

COPY EDITORS �
Lauren Stickler Chief, Susan Colwell, Judy Connors­�
Tenney, Jeff Edmonds, Nancy Hayes, Cathy Kingery, �
Margaret A. Richard, Warren Williamson �

EDITORIAL ASSISTANTS �
Peggy Dunham Office Manager, Linda C. Ryan, June N. �
Sheldon, Lynn Susan Valley �

ART �
Nancy Rice Director, Joseph A. Gallagher Assistant �
Director, Jan Muller Assistant, Alan Easton Technical Artist �

PRODUCTION 
David R. Anderson Director, Virginia Reardon 
Senior Editorial Production Coordinator, Denise Chartrand 
Editorial Production Coordinator, Michael J. lonsky 
Editorial Production Coordinator 

TYPOGRAPHY 
Sherry Fiske Systems Manager, Donna Sweeney 
Applications Manager, Selinda Chiquoine, Christa 
Patterson 

ADVERTISING/PRODUCTION (803) 
Lisa Wozmak Director, Lyda Clark Senior Account 
Coordinator, Karen Cilley, Linda Ruhr, Jeanne Gatcombe, 
Brian Higgins, Rod Holden, Wai Chiu Li Quality Control 
Manager, Julie Murphree Advertising/Production 
Coordinator 

MARKETING COMMUNICATIONS 
Horace T. Howland Director, Pamela Petrakos-Wilson 
Promotion Manager, Wilbur S. Watson Marketing Services 
Manager, Dawn Matthews Marketing Events Coordinator, 
Lisa Jo Steiner Marketing Assistant, Stephanie Warnesky 
Marketing Art Director, Sharon Price Associate Art Director, 
Julie Perron Market Research Analyst 

PLANNING AND RESEARCH 
Michele Perron Director 
Faith Kluntz Copyrights Coordinator, Cynthia Damato 
Sands Reader Service Coordinator 

FINANCIAL SERVICES 
Philip L. Penny Director of Finance and Services, Kenneth 
A. King Business Manager, Christine Monkton Assistant, 
Marilyn Haigh, Diane Henry, JoAnn Walter, Jaime Huber 

CIRCULATION 
Dan Mclaughlin Director 
James Bingham Newsstand Sales Manager, Vicki Weston 
Assistant Manager, Karen Desroches Distribution 
Coordinator, Donna Healy, Direct Accounts Coordinator, 
Louise Menegus Back Issues 

PERSONNEL 
Patricia Burke Personnel Coordinator, Beverly Goss 
Receptionist 

BUILDING SERVICES 
Tony Bennett Manager, Cliff Monkton, Mark Monkton, 
Agnes Perry 

INFORMATION EXCHANGE 

ACTING DIRECTOR 
Edward A. Reno Jr. 

EXECUTIVE EDITOR 
George Bond 

ASSOCIATE EDITORS 
Tony Lockwood, Donna Osgood San Francisco 

MICROBYTES DAILY 
D. Barker Coordinator, Peterborough, Rich Malloy New 
York, Gene Smarte Costa Mesa, Nicholas Baran San 
Francisco, Rick Cook Phoenix, Frank Hayes San Francisco, 
Jason Levitt Austin, TX, Larry Loeb Wallingford, CT, Brock 
N. Meeks La Mesa, CA, Stan Miastkowski Peterborough, 
Wayne Rash Jr., Sue Rosenberg Washington, DC, David 
Reed Lexington, KY 

GROUP MODERATORS 
David Allen Applications, Frank Boosman Artificial 
Intelligence, Leroy Casterline Other, Marc Greenfield 
Programming Languages, Jim Howard Graphics, Gary 
Kendall Operating Systems, Steve Krenek Computers, 
Brock N. Meeks Telecommunications, Barry Nance New 
Technology, Donald Osgood Computers, Sue Rosenberg 
Other, Jon Swanson Chips 

BUSINESS AND MARKETING 
Doug Webster Director (603) 924·9027, Patricia Baus um 
Secretary, Denise A. Greene Customer Service, Brian 
Warnock Customer Service, Tammy Burgess Customer 
Credit and Billing 

TECHNOLOGY 
Clayton lisle Director, Business Systems Technology, 
MHIS, Bill Garrison Senior Business Systems Analyst, Jack 
Reilly Senior Business Systems Analyst, Bob Dorobis 
Business Systems Analyst, Fred Strauss Senior Business 
Systems Analyst 

ADVERTISING SALES 
Dennis J. Riley Diredor, (803) 924-9281 
Sandra Foster Administrative Assistant 

NEW ENGLAND 
ME, NH, VT, MA, RI, ONTARIO, CANADA& 
EASTERN CANADA 
John C. Moon(817)282-1180 

ATLANTIC 
NY, NYC, CT, NJ (NORTH) 
Leah G. Rabinowitz(212) 512-2098 
(203) 988-7111 

EAST 
PA, KY, NJ (SOUTH), MD, VA, W.VA, 
DE, DC 
(215) 498-3833 

SOUTHEAST 
NC, SC, GA, Fl, Al, TN 
Carolyn F. Lovett (404) 252-0828 

MIDWEST 
IL, MO, KS, IA, ND, SD, MN, WI, NE, IN, Ml, MS, OH 
Bob Derrnead(312)751-3740 

SOUTHWEST, ROCKY MOUNTAIN 
CO, WY, OK, TX, AR, LA 
Karl Heinrich (713) 482--0757 

SOUTH PACIFIC 
SOUTHERN CA, AZ., NM, LAS VEGAS 
Jack Anderson (714) 557-8292 
Tom Harvey (213) 480-5243 

NORTH PACIFIC 
HI, WA, OR, ID, MT, NORTHERN CA, NV (except 
LAS VEGAS), UT, WESTERN CANADA 
Mike Kisseberth (415) 382-4800 
Bill McAfee(415)349-4100 

TELEMARKETING 
L. Bradley Browne Director 
Susan Boyd Administrative Assistant 

BYTE BITS (2x3) �
Dan Harper (803) 924-8830 �

THE BUYER'S MART (1x2) �
Mark Stone (803) 924-3754 �

REGIONAL ADVERTISING SECTIONS �
MID-ATLANTIC, METRO NY & NEW ENGLAND, �
SOUTHERN CALIFORNIA �
Elisa lister (803) 924-81130 �

MIDWEST, PACIFIC NORTHWEST, �
METRO NY & NEW ENGLAND �
Scott Gagnon (803) 924-8830 �

SOUTHEAST, SOUTHWEST �
Denise Vernier (803) 924-9281 �

BYTE DECK MAILINGS �
National �
Ed Ware (803) 924-8188 �

A/EiC COMPUTING DECK �
COMPUTING FOR ENGINEERS DECK �
Mary Ann Goulding (803) 924-9281 �

INTERNATIONAL ADVERTISING SALES STAFF �
See listing on page 293. �

EDITORIAL AND BUSINESS OFFICE: �
One Phoenix Mill Lane, Peterborough, NH 03458, (603) 924-9281 . �
-Cout Bnmch Olllceo: 425 Battery St., San Francisco, CA 94111, (415) 954-9718; 3001 Red Hill Ave., Building #1, Suite 222, Costa Mesa, CA 92626, (714) 557-6292. �
New Yortt Branch Edlmr111 Olllc:e: 1221 Avenue ofthe Americas, New York, NY 10020, (212) 512-3175. �
BYTEnet: (617) 861-9764(set modem at8-1-N or 7-1-E; 300or1200 baud). fix: (603) 924-7507. Telex: (603) 924-7861 . �
SUBSCRIPTION CUSTOMER SERVICE: Non-U.S. (201) 837-1315; inside U.S. (outside NJ) 1-ll00-423-8272; (inside NJ) 1-800-367-0218. �

. , r. Officers of McGraw-Hiil lnfonnalion Systems Company: President: Richard B. Miiier. Executive Vice Officers of McG!'i!trHNI Inc.: Joseph L. Dionne, Chairman and Chief Executive Officer; Robert N. l.Jlndes, 
I Presidents: Frederick P. Jennotl, Conslruclionlntormalion Group; Russell C. While, Computers and Executive Vice Presidenl, General Counsel, and Secretary; Watler D. Serw&U<a, Executive Vt0e President and

l.n Communications Information Group; J. Thomas Ryan, Markeling and lntemaUonal. Senior Vice Chief Financial Officer; F. Asen, Senior Vice Manufacturing; Robert J. Bahash, Senior Vice �
Presidents-Publishers: laJrenc& Altman, Data Communications; DBllid J. McGrath, Engln&efing News.Record. President, Finance and Manufacturing; Frank 0 . Penglase, Senior Vice President, TreasuryOperalions; Ralph A. �
Group Vice Presklents: J. Burt Totaro, BYTE: Frank A. Shina!, OodQe; Vice Ptesidents: Robert D. Daleo, Schulz, senior Vice Presidenl, Editorial. �
Controller; Fred 0. Jensm, Plannlng and Oewlopment; Michael J. Koeller, Human Resources; Julia Lenard, �
5)51Bms Planning and Tocl\nology . BYTE and E\fTE are regislered trademarks of McGraw-Hm inc. �

BYTE • AUGUST 1988 4 



Integrated Software or 
Schematics & C wor 

Introducing HiWIREil!Plus 

Wintek’s smARTWORKfi 
pioneered low-cost printed›
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
HiWIRE’s schematic features 
with a powerful printed-circuit›
design facility. 

Creating Schematics 

With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir›
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro›
strip, and ECL applications. 

CURRENT VERSIONS �
HMllRE, V1.1r4; smARlWORK, V1.4r1 �

Circle 249 on Reader Service Card 

HiWIRE-Plus Advantages 

D �One tool for schematics and 
printed-circuit artwork 

D �Easy-to-learn menu-driven 
operation; complete docu›
mentation and tutorial 

D �Schematic libraries with TTL, 
CMOS, ECL, ladder, micro›
processor, and discrete 
components 

D �Netlist and bill-of-materials 
utilities included 

D �Circuit boards up to 60x 60 
inches and 256 layers 

D �Variable grid size, trace width, 
and pad size (.001" resolution) 

D �PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

D �Schematic-to-layout cross›
checking 

D �Design-rule checker 

D �800 number for free support 

"H1WIAE", "smAAlWORK", ’W1mek", and the Win\ek IOIJO are 
registered trademarks ol Wintek Corporation. 

System Requirements 

D �IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

D Microsoft Mouse 
D IBM ProPrinter or Epson 

dot-matrix printer, and/or 

D Houston Instrument or 
Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don’t need to 
guess if HiWIRE-Plus is right for 
you -we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you . 

Wintek Corporation 
1801 South Street 
Lafayette, Indiana 47904-2993 
(800) 7 42-6809 or 
(317) 7 42-8428 
FAX: (317) 448-4823 
Telex: 70-9079 

Europe: RIVA ltd., England, 
Phone: 0420 22666, FAX: 0420 23700 
Australia: Entertainment Audio Pty, Ltd., 
Phone: (08) 363-0454 
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EDITORIAL • Fred Langa 

TOUCHING ALL 
THE BASES 

Hybrid speed demons, 
a new 80386 chip, four 
new monthly columns, 
and an In Depth section 
on the C language 

J 
ust 90 days ago, a handful of rela­
tively new 20-MHz 80386-based 
machines sat comfortably at the 
top ofthe heap: the fastest desktop 

computers. Today, they have been rele­
gated to second-tier status by a veritable 
explosion of25-MHz computers. 

Their reign, in turn, also may be brief: 
We know of at least one manufacturer 
who is preparing 30-MHz motherboards 
using "goosed" 25-MHz chips. (If it 
turns into a working product, you'll read 
about it in a future BYTE.) 

But, at least for now, 25 MHz is as fast 
as it gets for real, desktop machines 
using more-or-less conventional archi­
tectures. The enhancements usually in­
clude fast RAM accessed by a propri­
etary 32-bit-wide memory bus and built­
in disk caching. The rest of such a 
machine tends to be built from stock 
IBM PC AT-class parts. Our cover story 
gives you an early look at preproduction 
models of four examples of this new wave 
of hybrid speed demons. 

Speaking of hybrids, the cover story 
also discusses the Compaq 386S, a very­
small-footprint machine that uses a new 
kind of 16-MHz 80386 chip: It's 32 bits 
wide internally, but it communicates 
with the outside world through an IBM 
PC AT-style 16-bit bus. (No, at this 
time, you can't use the chip as a plug­
and-play replacement for an 80286. To 
date, the only such replacement we know 
of is the Cheetah Adapter/386, which we 
covered in April 1987.) 

This new chip, which is called the 
80386SX, may produce a whole new 
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kind ofIBM PC AT-class machine based 
on the 80386. (The 80286 could be 
pushed downward into entry-level ma­
chines.) In theory, this would simplify 
things, because everyone above the entry 
level could standardize on 80386-spe­
cific software and thus circumvent some 
of the current hoop jumping required to 
cope with the limitations of the 80286. 
(An entry-level user isn't likely to bump 
up against the 80286's shortcomings.) 
It's a development that bears close 
watching. 

While enhancements abound on the 
IBM PC side, the machines based on the 
68000 family haven't exactly been dead 
in the water, either-witness the steady 
stream of new products for the Mac­
intosh. 

In fact, there's so much interesting 
Macintosh material, that we've placed a 
special Macintosh supplement between 
this month 's Products in Perspective and 
In Depth sections. Be sure to take a look. 

With all this activity, it's getting more 
difficult to stay abreast of all the impor­
tant developments in microcomputing­
harder to touch all the bases. That's why 
we've added four new monthly columns 
starting with this issue. They'll help en­
sure that you get the information you 
need- when you need it-in these criti­
cal areas : 

OS/2: You've read about the theory, 
you've seen some sample code, and you 
may have seen an actual OS/2 application 
in action. But chances are, you don't own 
a copy of OS/2 yet. Noted OS/2 consul­
tant Mark Minasi's "OS/2 and You" col­
umn offers some welcome perspective on 
making the move to OS/2 by combining 
technical insights, practical tips, and 
plain old common sense. 
Communications: Brock Meeks, an 
award-winning author, writes about his 
passion : telecommunications. Each 
month, Brock's "COMl :" column will 
offer a mix of "hard" and "soft" tele­
communications topics, examining the 

technology and issues relating to point­�
to-point and area computer communi­�
cations. �
Business: Wayne Rash's name is familiar �
to longtime BYTE readers: He's a regu­�
lar and popular contributor. When he �
isn't writing for BYTE, Wayne makes his �
living as a computer consultant to gov­�
ernment and business. His specialty is �
solving the distinctive problems encoun­�
tered by those who deal with large instal­�
lations of microcomputers-networking, �
security, operational issues ... the list of �
possible bottlenecks is almost infinite. �
Proven solutions to those myriad prob­�
lems are the focus of his "Down to Busi­�
ness" column. �
Macintosh: Don Crabb is another famil­�
iar name. Don has been a regular re­�
viewer of Mac products for us. He's a �
participant in Apple's educational con­�
sortium and a frequent beta tester of new �
Mac products. The "Macinations" col­�
umn is Don's forum to share his experi­�
ences with us. �

This month's In Depth section also de­
serves special attention: It focuses on the 
top language for serious software devel­
opment today . Virtually every major 
software package available today was 
coded in C: The C language is quite liter­
ally the foundation of today's software 
industry . 

For our In Depth, we went to the folks 
who literally wrote the book: We have 
excellent articles by Kernighan and Rit­
chie, Bjarne Stroustrup, and others . 
(Dennis Ritchie is the designer of the C 
language; he and Brian Kernighan are 
the authors of the standard "K&R" refer­
ence on C. Bjarne Stroustrup is the cre­
ator of the general-purpose, object­
oriented superset of C called C + + .) 
This In Depth also features an unusually 
rich two-page Resource Guide. It's defi­
nitely a keeper. 

-FredLanga 
Editor in Chief 

(BIX name '1/anga") 
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.. The ALR �
20MHz �

FlexCache 20386 �
proves �

that you don’t have �
to be based in �

Texas to build the �
world’s fastest �

PCs."�
[[fJWEEK 

March 29, 
1988 

Welcome to "The ALR FlexCache 20386 will 
California,the � make a name for itself as a heavy-duty 

file server. ...the FlexCache iszero wait destined for success." 
state. 

excerpts from 
Editors Choice 
June 28, 1988In July of '86 Advanced 

Logic Research was the world's 
first manufacturer to release an The ALR FlexCache 20386 Model 
80386 based PC, adding to a long 
list of California firsts . 
Today at ALR, we manufacture the 
world's fastest PCs. Industry peers 
have recognized the FlexCache 386 
series as the ultimate NOVELL 
tool for the most 
demanding business " The performance they achieve sets a 
applications in net- new standard for PCs ." 

TESTED & 
work, multi-user and APPROVED 

CAD/CAM environments. ICResource June, 1988 

"ALR has come out of 
nowhere over the last two years to 
earn a spot in the sun among 
important PC-compatible makers ." 
- Jim Seymour ]anuan; 12, 1988 

" Well, for once the answer isn't to 
nm right out and get your hands on a 
Compaq Deskpro 386/20.'" Rather, 
it's to get your hands on an ALR 
FlexCache 20386 ." 

First Looks 
March 15, 1988 

" .. . the FlexCache 20386 yields the 
highest number of MIPS (million 
instructions per second) per dollar ." 

.. z 

1988 
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Redefining 
PC Speed 

Although we can't 
go any further west, 
ALR is claiming new 
frontiers in PC 
performance and 
processing speeds. 
Now, fast is even 
faster. The ALR 
FlexCache 25386 
breaks every current 
speed record. Our 
proprietary 64Kbyte 
Extended Em ulntion 
82385 "·is the key to 
25386 Cache speed . 

- .. . ­

20386DT-R66 20386-150 8570-121 25386-150 8570-A21 

Bench Mark 
Data Base Power Meter 
Ver. 1.2 

Optionol Math 
CoProcessor 

Memory CRAM) 

80386 
20MHz 
32KB, 
82385 
Memory 
Cache (35ns) 

4.71 Mips 

80387 20MHz 

lMB (80ns) 

80386 
20MHz 
32KB, 
82385 
Memory 
Cache (35ns) 

4.71 Mips 

80387 20MHz 

2MB (80ns) 

80386 
20MHz 
0-2 wait­

3.53 Mips 

80387 20MHz 

2MB (85ns) 

80386 
25MHz 
64KB 
Extended 
Emulation 
82385 
Memory 
Cache (25ns) 

6.09 Mips 

80387 25MHz 

2MB (60ns) 

80386 
25MHz 
64KB 
Memory 
Cache (30ns) 

5.74 Mips 

80387 25MHz 

2MB (80ns) 

Storage 
1.2MB. 5 1/4" FD 1 1 Not Avoiloble 
1.44MB. 3 1 /2" FD Optional CS225.00) Optional (S225.00) 1 

Fixed Disk Std. 66MB (28ms) 150MB (18ms) 120MB (23ms) 
Opt. Internal Full 
Height Fixed Di 66MB or IOOMB 150MB or 300MB No Support 

Video Optional Optional VGA 
16 bit VGA 16bi!VGA 
($339.00) ($339.00) 

Price S459o.oo· S749o.oo· S7995.oo· 

·Prices and configurations as of June 1988 and subject to change. 

1 
Optional (S225.00l 

150MB (18ms) 

150MB or 300MB 

16 b it VGA 

S9499.oo· 

Nol Available 
1 

120MB (23ms) 

No Support 

VGA 

$11,295.00" 

sk 

Now that things are get'n kind'a 
slow in Texas ... 

...go West young man. 
Call ALR for the world's fastest � Advanced Logic Research, Inc. 
PCs, under the California Sun. � 9401 Jeronimo, Irvine, CA 92718 

Phone: 714-581 -6770 FAX: 714-581-9240 
Telex: 510-601-4525 

PC performance is redefined. 1-800-444-4ALR Answer back Advanced Logic 
Circle 6 on Reader Service Card 

Compuler Co1p. IBM. !BM PS/2 ore lrade marks of lnlernalional Business Machines Corp.©Copyrighl 1Q88 Advance d Logic Research. Inc. (DEALERS: 7) 



Speed without compromise. �
QNX®DELIVERS QNX delivers the speed 
of a dedicated real-time executive as 
well as multi-tasking, integrated net­
working and a multi-user development 
environment as rich and powerful 
as UNIX. 

SPEED The tightly coded QNX kernel 
performs 3200 task switches/second 
on an AT, with full pre-emptive 
prioritized scheduling. 

TASK COMMUNICATION QNX is 
based on a message-passing archi­
tecture, radically more innovative than 
PC-DOS, UNIX, or OS/2. User tasks 
and system tasks use the same 
messaging interface. This results in 
a single unified environment. 

INTEGRATED NETWORKING On 
the QNX network, any task can send 
messages to any other task anywhere 
on the network. This direct communi­
cation is not available on other net­
works. The resultant "feel" of the QNX 
network is that of a homogeneous, 
tightly connected array of computers, 
rather than a collection of computing 
islands strung together on a network 
with compamtively limited functionality. 

DEVELOPMENT ENVIRONMENT 
QNX comes with a rich set of utilities 
including a.powerful full-screen editor, 
C compiler, symbolic debugger and 
multiple full-screen windows. 

RUNTIME ENVIRONMENT QNX archi­
tecture is modular not monolithic. The 

system consists of a set of tasks that 
provide services. Software developers 
can easily write tasks that add services 
to suit their specific application needs. 
It is straightforward to write tasks that 
interface to hardware through interrupts, 
1/0 ports, OMA and dual-ported memory. 

TECHNICAL SUPPORT Technical 
support is provided free of charge, and 
updates can be downloaded 24 hours/ 
day from our online BBS. 

QNX is now installed at over 60,000 
. sites in North America and Europe for 

manufacturing, process control, process 
monitoring, point-of-sale and many 
other applications. 

Eliminate compromises in your real­
time applications. Call for details today. 

THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

Multi-User 10 (32) serial terminals per PC (All C Compiler Standard Kernighan and Ritchie. 
Multi-Tasking 64 (150) tasks per PC (AT). Flexibility Single PC, networked PC's, 
Networking 2.5 Megabit token passing. single PC with terminals, 

255 PC's and/or A T's per network. networked PC's with terminals. 
10,000 tasks per network. No central servers. Full sharing 
Thousands of users per network. of disks, devices and CPU's. 

Real Time 3,200 task switches/sec (AT). PC-DOS PC-DOS runs as a QNX task. �

Message Fast intertask communication Cost From US $450. �
Passing between tasks on any machine. Runtime pricing available. �

THE HP VECTRA, AND COMPATIBLES. 

For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 

Quantum Software Systems Ltd.• Kanata South Business Park •175 Terrence Matthews Crescent• Kanata, Ontario, Canada• K2M 1W8 

ONX Is a reg1s1ered trademark ot Quantum Sohware Systems Lid. Circle 196 on Reader Service Card �
UNIX is a registered trademark of AT & T Bell Ubs. IBM. PC. AT. XT3ndPS/2 , PC·OOSand OSl2 aretrademark!,ptlntern&t1ona1 Business Machines. HP <rd Vectra are regislereP trademarks of Hewlett-Packard Company. �



MICROBYTES �

Staf/-written highlights ofdevelopments 
in technology and the microcomputer industry 

Experimental Adder Circuit Could Speed Up Clock Cycles 

P robably the most fun­
damental operation in 

computing is the use of 
logic gates to add two register 
values. The speed of regis­
ter-to-register addition plays 
a large role in determining 
a computer's clock cycle 
speed. A typical I6-MHz 
machine would have an add 
time of 62 nanoseconds 
(this figure does not include 
register-to-register times, 
which would increase the 
number somewhat); high-

performance machines like 
the VAX typically have an 
add time of 45 ns. 

Researchers at Stanford 
University have developed a 
new adder circuit that they 
hope will speed up addition 
times to about I ns for full 
32-bit addition. The "sub­
nanosecond arithmetic 
project," directed by profes­
sor Michael Flynn, is spon­
sored by the Center for Inte­
grated Systems, a very 
large scale integration (VLSI) 

ParcPlace Hopes Smalltalk �
Makes It Big 

A !though BYTE devoted 
almost an entire issue to 

Smalltalk in August I 98 I, 
the object-oriented program­
ming environment has re­
mained relegated to academic 
and research institutions. In 
that issue 7 years ago, Dr. 
Adele Goldberg wrote that 
the "Smalltalk system is tak­
ing flight into the main­
stream ofthe computer pro­
gramming community." As 
president ofParcPlace Sys­
tems (Palo Alto, CA), a 
new company dedicated to 
promoting and enhancing 
Smalltalk, Goldberg hopes to 
make good on that claim, 
although somewhat 
belatedly. 

ParcPlace is working on 
new features for the environ­
ment, including expanded 
libraries of "reusable parts" 
and "reusable frameworks" 
(a series of interacting re­
usable parts). These librar­
ies will enable designers of 
user interfaces to select 
graphical objects or a se­
quence of activities involv­
ing objects for use in their 
designs, similar to how a 

conventional programmer 
might call an existing func­
tion from a library foruse in 
a program. "We're trying 
to provide tools for develop­
ment of new interfaces, but 
we're dedicated to the stan­
dards of the vendors, " 
Goldberg said. Objects con­
sistent with AT&T's new 
Open Look version of Unix, 
for example, would be in­
cluded in the Smalltalk reus­
able-parts libraries. "Our 
objective is to provide a mal­
leable information environ­
ment where you can specify 
the user interface you want 
and find parts in libraries. 
Not everyone is a graphic 
artist or human factors ex­
pert," Goldberg said. 

Other projects that Parc­
Place is working on include 
graphical interfaces for 
Structured Query Language 
(SQL) database systems, 
and interfaces to object-ori­
ented databases with exten­
sible data types and "active 
objects" stored in the data­
base. An active object can 
actually interact with the 

continued 

research center funded by 
several major electronics 
companies. 

The adder circuit is 
based on a new addition algo­
rithm that combines the 
best features of three com­
monly used addition algo­
rithms: Ling's algorithm, the 
carry look-ahead algo­
rithm, and the conditional 
sum algorithm. The adder 
circuit requires only three 
gate delays (the time span 
betweentheinputandthe 
output of the final sum), 
while current adder circuits 
generally require about 
eight gate delays. 

"Ultimately," Flynn 
said, " we 're trying to create 
a technology to achieve I ­
ns cycle times ." He sees the 
adder circuit as the first 
step in that direction. How­
ever, the speed of the new 
circuit won't have much im­
pact until other major pro­
cessing bottlenecks, such as 
memory and cache access 
speeds, are also accelerated. 
The entire design ofmicro­
processors will have to 
change in order to realize 
I-ns processing speeds, 
Flynn said. 

The first prototype is 
currently being fabricated 
using emitter coupled logic 
(ECL) gates. Flynn said he 
hopes the first chip will 
yield an addition speed of 
about I .5 ns. The research 
group is also working on a 
CMOS version. The next 
phase of the project will in­
clude the development of a 
bipolar ECL floating-point 
multiplier circuit. 

The "subnanosecond" 
project is futuristic, but 
Flynn sees more immediate 
potential for application of 
the adder and multiplier 
circuits in floating-point 
coprocessors. 

Nanobytes 
• The current shortage 
of I-megabit single in­
line memory modules 
(SIMMs)-chips that are 
widely used in Apple 
Computer's Macintosh 
and LaserWriter-is 
likely to continue for an­
other year, an Apple ex­
ecutive says. Apple chief 
operating officer Del 
Yocam said it will take 
until the "middle ofnext 
year" for supply of the 
chips to reach acceptable 
levels for manufacturers . 
This could mean, 
sources said, that Apple 
will have to delay intro­
duction of new machines, 
such as an enhanced 
Mac SE. Yocam said the 
scarcity of I-megabit 
chips is due to Japanese 
failure to foresee the 
growth in demand for I ­
megabit chips and the 
Reagan administration's 
trade embargoes. The 
memory chips Apple al­
ready has under contract 
will have to be used in 
units already in produc­
tion. You can go into cer­
tain computer shops and 
buy the SIMMs, but 
you'll pay a pretty price 
for them. 
• Only 2 percent of the 
computer software sold in 
the Arab Middle East is 
legitimate, according to 
Oliver Smoot, executive 
vice president of the Com­
puter and Business 
Equipment Manufacturers 
Association. Smoot said 
the 98 percent piracy 
rate is largely among 
users working for govern­
ments and state-owned 
companies. 
• Many users didn't like 

continued 
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MICRO BYTES 

NANOBYTES 

it, but one software indus­
try executive thinks it's 
time to bring back copy 
protection for certain 
types of programs. "I 
think copy protection for 
business software went 
away prematurely," said 
Ken Wasch, executive di­
rector of the Software 
Publishers Association. 
Wasch told a group of 
Amiga developers in 
Washington, DC that 
software companies gave 
in to user demands too 
easily. "All we have to 
protect ourselves is 
moral persuasion," he 
said. Wasch added that 
the SPA uses litigation as a 
second line of defense. 
• In the future, laser 
printer engines with very 
high resolution may not 
be required, says presi­
dent Luis Villalobos of 
Conographic (Irvine, 
CA), which makes Post­
script-compatible printer 
controller cards that go 
in IBM PCs and compat­
ibles. Villalobos said he 
has seen 300- to 600-dot­
per-inch monochrome 
and color print engines, 
beyond the prototyping 
stage, that can vary dot 
size and/or intensity to 
produce apparent resolu­
tions of 1000 to 3000 
dpi. Color images pro­
duced on these systems 
can rival conventional op­
tical-based printing 
techniques, Villalobos 
said. 
• Meanwhile, CSS Labs 
(Irvine, CA) is coming 
out with a laser printer 
controller card that has 
its own INMOS Trans­
puter and could, the com­
pany says, crank out 45 
pages per minute. The 
GRIP board for IBM 
PCs and compatibles will 
work with several laser 
engines, the company 
said. When not working 
on printing tasks, the 

continued 

user when selected. For ex­
ample, active objects could 
be used to monitor the data­
base system to keep track of 
who's using it and for what 
purposes, or for more mun­
dane tasks such as automati­
cally sending electronic 
mail to other users of the 
database network. Parc­
Place is also working on de­
velopment tools for C + + 
(an object-oriented language 
based on C), which Gold­
berg said "complements 
Smalltalk-80 and gives C 

programmers the chance to 
look at extensible data 
types." 

In the last year, Parc­
Place has made available a 
version of Smalltalk-80 for 
the Macintosh, and the com­
pany expects to have an 
MS-DOS version in beta test­
ing this summer. Priced be­
tween $695 and $1295, the 
Small talk versions for the 
Macintosh and MS-DOS are 
fully compatible with the 
versions of Smalltalk run­
ning on Sun, Apollo, and 

Hewlett-Packard work­
stations. 

In any case, Goldberg 
has high hopes for Smalltalk. 
She points to software de­
velopers, such as Borland's 
Philippe Kahn, talking 
about incorporating "Small­
talk-like features" in their 
products. And she sees the 
move in the microcomputer 
world toward graphical inter­
faces and the need for por­
tability across operating sys­
tems as golden oppor­
tunities for Smalltalk. 

Synchronous SCSI Seen as Coming Standard �
for Peripherals 

A s CPU performance 
keeps increasing, the 

110 speed of disks and 
other peripherals is becom­
ing the major bottleneck in 
system performance. The 
best solution to the 110 
bottleneck is the synchronous 
small computer system in­
terface (SCSI), according to 
some product designers. 
Adaptec (Milpitas, CA), a 
major manufacturer of disk 
controllers, sees increasing 
use of embedded SCSI con­
nections in hard disk and tape 
drives, as well as in other 
peripherals such as printers, 
said product manager 
Danial Faizullabhoy. "In a 
year or so," he said, "SCSI 

will be the de facto periph­
eral interface." 

Synchronous SCSI is at­
tractive because it is about 40 
percent faster than asyn­
chronous SCSI and also out­
performs "native bus inter­
faces" such as the IBM PC 
AT bus and IBM's Micro 
Channel, proponents say. 
While the standard AT bus 
has a maximum data transfer 
rate of 1 megabyte per sec­
ond and the Micro Channel 
transfers at about 3 mega­
bytes per second, synchro­
nous SCSI clocks in at 
about 5 megabytes per sec­
ond. Although Faizullab­
hoy does not see SCSI replac­
ing native bus interfaces, he 

said that Adaptec expects 
most major computer 
manufacturers, including 
IBM, to have built-in syn­
chronous SCSI ports in the 
next product cycle, if they 
don't have them already. 

Adaptec will soon be an­
nouncing new controller 
products using synchronous 
SCSI. According to Faizul­
labhoy, the next phase in 
the development ofSCSI will 
be moving up to 16-bit 
bandwidths. In the 1990s, he 
said, we'll see 32-bit-band­
width SCSI interfaces. Mean­
while, ESDI will drop off, 
leaving primarily SCSI and 
native bus interfaces domi­
nating the market, he said. 

AM D's Database Manager Chip Replaces �
Software Routines 

A new microprocessor 
peripheral that could 

speed up database manage­
ment tasks by replacing soft­
ware with hardware has 
been developed by Advanced 
Micro Devices (Sunnyvale, 
CA). The Am95C85 Content 
Addressable Data Manager 
(CADM) coprocessor is de­
signed to take over from the 
CPU such data-manipulation 
tasks as sorting, searching, 
inserting, and deleting 

records . It could be used in 
networking and communica­
tions, file serving, high­
speed graphics systems, and 
other areas that require fast 
data manipulation. 

The Am95C85 uses 1.6­
micron CMOS technology 
and contains 1 K byte of 
RAM and a control unit. The 
control unit enables a single 
command to access the 
CADM's memory without 
having to provide physical 

addresses. According to the 
company, the chip can pro­
vide content-addressable 
searches for 8-byte fields in 
less than 10 microseconds. 
The chip 's architecture en­
ables cascading up to 16 of 
the devices for large database 
systems. 

AMD has been working 
on the processor for 4 years, 
said Dave Horton, a devel­
opment manager for the chip. 

continued 
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MICRO-CAP ll:M �
The CAE tool with fully interactive �

analog simulation for your PC. �
Spectrum Software’s MICRO-CAP IIfi is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi›
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it’s dra›
matically improved. 

Schematic &iitar 

MICRO-CAP II has faster analysis routines. 
Better resolution and color. Larger librar›
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. • 
The program has a sophisticated inte›

grated schematic editor with a pan capa›
bility. Just sketch and analyze. You can step 

Circle 225 on ReaderService Card 

11-ansienl Analysis 

component values, and run worst-case 
scenarios-all interactively. And a 500-type* 
library of standard parts is at your finger›
tips for added flexiblity. 

MICRO-CAP II is available for IBMfi PCs 
and Macintosh.N The IBM version is CGA, 
EGA, and Herculesfi compatible and costs 
only $895 complete. An evaluation version 
is available for $100. CJll or write today for 
our free brochure and demo disk. We’d like 
to tell you more about analog solutions in 
the fast lane. 

� Integrated schematic editor 
� Fast analysis routines 
� High-resolution graphic output 
� � Standard parts library of 500* types 

*IBM versions only. 

� ’Iransient, AC, DC, and FIT routines 
� Op-amp and switch models 
� Spec-sheet-to model converter* 
� Printer and plotter* hard copy 

AC Analysis 

__.._..._ ---- --- ---- --­
1021 S. Wolfe Road, Dept. E �
Sunnyvale, CA 94087 �
(408) 738-4387 

MICRO-Ci\P II is a registered lrademark 
of Spec1rum Soflware. �
Macintosh is a 1rademark of Mcintosh laboratory, Inc. �
and is being used with express pennission of its owner: �
Heralles is a registered 1u.demark 
of Hercules C.Omputer Technology �

IBM is a regisrered trademark �
of International Business Machines, Inc. �
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on printing tasks, the 
board could be used as a 
high-speed coprocessor. 
• In a move seen as a 
crucial step in U.S. ef­
forts to overtake Japan's 
leadership in the semicon­
ductor industry, the De­
partment of Defense will 
boost its funding of 
Sematech (Austin, TX), 
the chip-research con­
sortium, by $100 million 
a year through 1992. 
Sematech chairman 
Sandy Kane responded 
to criticism that the Penta­
gon will pull the group's 
research into defense­
oriented projects. "Our 
work is not going to be de­
fense-related," he said. 
According to Kane, the 
Pentagon recognizes that 
"a healthy U .S. semicon­
ductor industry will ulti­
mately be good for the 
national defense." 
• "If you ask me what 
the future of the micro­
computer is, it is in 
multitasking and parallel 
processing," says Henri 
Rubin, chief operating of­
ficer of Commodore In­
ternational (West Chester, 
PA). In an interview 
with BYTE, Rubin said 
that Commodore's use 
of coprocessor communi­
cations is an indication 
of where the company is 
going technologically. 
The Amiga maker has · 
been a leader in support­
ing both Motorola and 
Intel processors within 
the same computer, he 
said. "Some people say 
we just have two com­
puters in a box," he 
said, "but that's not true. 
It's more than that." 
• Our trend signaler 
isn't blinking brightly yet, 
but we could be seeing a 
drop in prices of galli­
um-arsenide chips. 
GigaBit Logic (Newbury 
Park, CA) has cut prices 
of its high-speed GaAs 

continued 

"We saw the need to off­
load some tasks from the sys­
tem CPU," he said. "One 
of the problems we faced, 
though, was like the chick­
en and the egg: The hardware 
people didn't want to build 
boards when there was no 
software to access the chip, 
and the software folks didn't 
want to port their code 
when there was no hardware 
to use it." 

The chip uses a new 
memory cell that's "sort of a 
cross between RAM and 

FIFO," Horton said. "The 
cells enable us to split 
memory at a certain point, 
holding all memory above 
the split constant while let­
ting us shift the remaining 
memory up or down, adding 
or deleting records." Hor­
ton theorized that the first 
PC application board prob­
ably would have one or two 
chips on-board, with sock­
ets for a total of up to I 6. 

Currently, AMD has a 
demonstration board and 
software available. The 

The Electric Cadaver 

T wo doctors at Stanford 
Medical Center have de­

veloped an electronic text­
book for anatomy students 
that clearly demonstrates 
the potential power of hyper­
text and multimedia con­
cepts in electronic publish­
ing. The Electric Cadaver 
was developed by Dr. Robert 
Chase, a specialist in anat­
omy, and Dr. Steven Freed­
man, a physician with a 
long-standing interest in elec­
tronic publications for med­
ical practice and training. 

Built on a Macintosh II 
with Apple's HyperCard, the 
Electric Cadaver is a dy­
namic cross-referencing sys­
tem that describes the 
structure and function of 
each part of the human 
anatomy. (Freedman built 
the first version 4 years ago 
on an IBM PC AT using Ash­
ton-Tate's Framework). 
Images are displayed in digi­
tized form on the computer 
screen and simultaneously in 
analog form on a videodisk 
player. The user can click on 
any part of the human body 
and then select from an index 
of topics on the screen. 

Most parts of the anat­
omy are presented both in 
x-ray and bone structure 
form; many parts are shown 
from different angles and 
magnifications. In addition, 
results of physical injuries 
can be visually described. 
For example, clicking on 

the facial nervous system dis­
plays a normal human face 
on the screen. By then click­
ing on indicated "injury 
zones" on the map of facial 
nerves, you can see the re­
sulting types of paralysis in 
the face on the screen. 

The HyperCard applica­
tion includes an indexing sys­
tem that can select any 
image on the videodisk play­
er via serial communica­
tion. The Electric Cadaver 
has a "Frame Editor" that 
lets users customize the elec­
tronic textbook by adding 
or editing frames, adding 
text, and creating animated 
sequences. The system dem­
onstrated to Microbytes in­
cluded video movies, devel­
oped by Chase, of various 
anatomical functions, as well 
as still-frame images. 

The still-frame images 
are derived primarily from a 
database of I 600 anatomi­
cal images (which was devel­
oped with the help of the 
man who invented the View­
Master). The images were 
converted in two-dimensional 
format to a videodisk by 
photographing each frame on 
a high-quality video cam­
era, adding captions with a 
character generator, and 
converting the videotape to 
videodisk. 

According to Chase and 
Freedman, the Electric 
Cadaver is a tremendous 
timesaver as a teaching and 

first commercial product that 
will use the chips will be a 
network bridge, from a Euro­
pean company, that will de­
tect packet-address informa­
tion in real time and direct 
it along the correct path in 
the network. In such an ap­
plication, there is no time for 
the conventional lookup 
table approach. 

CADM prices are $49.20 
for the 12-MHz version and 
$66.50 for the 16-MHz ver­
sion in quantities of 100. The 
chips are available now. 

reference tool for medical 
students. "Traditionally," 
Freedman said, "students 
develop their own 'meta­
books' by excerpting, com­
piling, and cross-referencing 
source material from multi­
ple text books and other ref­
erences. This is an incredi­
ble waste of time. " 

The electronic textbook 
eliminates the need for this 
kind of tedium and provides 
a much more visual and in­
structive presentation of the 
information to be learned, 
Freedman said. The system 
is also useful as a reference 
for physicians and sur­
geons; for example, a doctor 
could use the system to 
compare a CAT scan or x-ray 
of an unhealthy patient with 
a corresponding image of a 
normal anatomy in the 
Electric Cadaver. 

Chase and Freedman 
hope to digitize the 
Cadaver's images in three 
dimensions, using a system 
like Digital Video Interac­
tive, which would allow the 
graphics to be dynamic and 
adjustable so that students 
could change parameters 
(such as bone density). The 
doctors plan to add images 
from microscopic anatomy 
and are also exploring the 
use of bar code readers and 
other pointing mechanisms 
so that the system could be 
connected to a real cadaver. 

continued 
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sistona 

Here's why: �
A Sysgen"' Bridge-File1

" gives a PS/21
" full access 

to your current data and software, with unparalleled 
SW' disk drive performance and reliability. You get: 
A larger capacity drive. Two modes - a 360Kb and a 
powerful I. 2 Mb - assure you comprehensive transfer cap­
abilities and convenience for total office needs. Others, 
like IBM®'s, offeronly 360Kb. Proven reliabil ity. In 
fact, Sysgen is the choice of over 100,000 satisfied Bridge­
File and tape back-up 
users. No slot loss. 
The Sysgen SW' 
drive adapter card 
doesn't take any 
additional slot space. 
IBM's does. Built-
in flex ibility of an 
external connector. 
You can add another 
Bridge-File drive or 
Sysgen's high-performance tape back-up system, 

(As a Bridge-File owner, you receive a 
total savings of$13S on Bridge-Tape!) What's more, 

Svs11.en' footprint is smaller. A full SO% smaller than 
IBM's. Forthe best PS/2 access to SW' disks, and the 
best value at only $32S , insist on Sysgen Bridge-File. 

Sysgen offers the only complete family of data 
transfer products: Including the 3W' Bridge-File 
floppy disk drive, for transferring information from any 
PS/2 to any PC. And the Bridge-Tape subsystem that's 

PC and PS/2 com­
patible, giving you 
total tape back-up 
and data transfer 
flexibility. 

Call for Sysgen 
literature or for 
the location of the 
Sysgen dealer 
nearest you. 

INFO HOTUNE 1-800-821-2151 

SYSGEN �
IN C ORPORATED Circle 229 on 

Sysgcn Incorporated. 556 Gib raltar Drive. Milpitas. CA 95035. (408)263·4411. @ Copyright Sysgcn. Inc . . 1988. 
Trademarks: PS/2 - IBM Corporation, Sysgcn, Bridge-Tape, Bridge-File - Sysgcn. lnc. Registered trademarks: IBM - IBM Corporation. 
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YARC Claims 50-MHz Operation for Mac II Booster Board�NANOBYTES 

percent. OBL cut its 
160040 2-gigabit-per­
second Clock and Data 
Recovery chip from 
$180 to $75, and its 
120014 lK-byte static 
RAM chip (2.5-ns cycle 
time) from $92.80 to 
$45. 
• MIDI Expo West is 
set for September 10-11 
at the Anaheim (CA) 
Marriott Convention Cen­
ter. Last year's New 
York version attracted 
3500 musicians, com­
posers, software writers, 
and equipment design­
ers. This year, the pro­
gram's educational track 
will cover such topics as 
MIDI basics, computer 
music, and sampling tech­
niques. For more infor­
mation, contact Tc_1y 

continued 

YARC Systems (West­
lake Village, CA) has 

developed a coprocessor 
board for the Mac II that the 
company says can cause ap­
plications to run about 10 
times faster than on a stan­
dard Mac II. The McCray 
board is based on Advanced 
Micro Devices' 32-bit 
Am29000 processor and 
Am29027 floating-point pro­
cessor. YARC claims that a 
Mac II equipped with one of 
the $4295 boards can out­
perform many expensive 
workstations. 

The McCray takes ad­
vantage of the NuBus multi­
ple-master capability that 
enables boards to access the 
bus directly, put addresses 
on the bus, and communicate 
with other boards to facili­
tate parallel processing, said 
YARC president Trevor 
Marshall. The standard Mac­

intosh interface remains in­
tact, he said. 

Marshall noted that the 
McCray's 50-MHz operation 
is beginning to strain the 
current printed-circuit-board 
technology. "While the 
board is only about 12 inches 
long, propagation delays at 
50 MHz along the signal 
paths had to be accounted 
for when we were adjusting 
timing," said Marshall. 
When asked about potential 
radio-frequency interfer­
ence from the McCray, Mar­
shall said that because the 
board has no link to the out­
side, such as a serial con­
nector, radiation would not 
be a problem. 

The McCray has 2 mega­
bytes of instruction RAM in 
a "mostly zero-wait-state" 
configuration and 512K 
bytes of one-wait-state data 
memory; a daughterboard 

slated to be available soon 
will increase data memory to 
2.5 megabytes. 

The McCray requires a 
Mac II with 1 megabyte of 
memory, a hard disk drive, 
a color or monochrome 
display, the Apple 32-bit 
ROM upgrade (for early ma­
chines), and an average of 
10 watts of power. The stan­
dard operating system is the 
Macintosh Finder. An as­
sembler, linker, and debug­
ger are also available. 

You can load up all the 
available slots in the Mac II 
and expansion chassis with 
McCray boards and let the 
Mac's MultiFinder and 
68020 assign parallel pro­
cessing tasks. 

YARC, which spells 
Cray backward, stands for 
Yet Another Ruddy Copro­
cessor, the firm says. 

continued 
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The Intelligent Tool for Intelligent Application �
Development: So Powerful, Yet so Easy to Use. �

An Ounce of Innovation is Worth Expert Systems as High Level �
a Pound of Code. Programming Tools. �
As well as being an expert system tool, Intelligence/Compiler gives you unprecedented �
Intelligence/Compiler is a very high level power, flexibility and ease of use for building �
language. Programs written in it are 20 to 50 intelligent applications. �
times shorter than typical database or � It is the first and only intelligent database �
programming languages, and a lot more � system to uniformly combine logic �
intelligent. � programming, object oriented programming 

and intelligent interfaces. 
’l •s an excellent 

’ advanced 
product. ts un l �

’ � � Intelligent Interface 
effective m GI glow Vice President and 

� Dynamic MenusDr Barry as ’ led 
. Elii.abeth Graham. KnowH geMs an utton. � Pop•up Screens LehEngineer, Shearson m �

. many shells for the �
of �

we chose the ’ ’ �
I 1 the best choice. 

It was c ear Y D"ll ’ gham Vice President, �
Dr • Jeffrey 1 10 

log Corporation. �
Off•Shore Techno Y 

The Intelligence/Compiler’s �
combination of rule-based �

. and frame-based �
’ � ’ akes it a powerful 

� Links to Microsoft C � Multiple Inheritance 
state-of-the-art o{ts intelligent 
representation m f advanced 

� Fortran and Pascal � A uached Procedures 
real-world apPhcatl?ns.f cilities ’ ’ 
editing and debugging a 

� Direct Link to dBASE"’are a bonus. . Built•inReview in Al Expert Magazine, � Lotus DIF’" and Ascii FilesRelationalFebruary 1988. 
Database � SQL Queries 

The 
is so well done that it s ouTh 

parate product. e An Open Architecture for Open Minds released as a se . ment can save huge �
l m nt environ �

’ ’ 
’ deve opt eof time otherwise spent ’ 

amoun s 
on debugging. t Language Magazine, roY-E-S! I- WA-N-T T- 0- -- - 1Review m Compu er �

March 1987. � DEVEWP INTELLIGENT I 
APPLICATIONS FAST. I 

Rush me __ copies of

IIntelligence/Compiler at $490 each. 

I 
1 

Name: I
The underlying technology 

Company: --------- ›of Intelligence/Compiler is so 
outstanding, we have written a book IAddress: I 
about it. It is being used in many Telephone: - -------›
leading universities as the standard 

1 D Check or Money order is enclosed. Itext book. Ask for the book "Expert 

ID Visa D Mastercard D AMX ISystems for Experts" by K. Parsaye 
and M. Chignell, published by John Number: --------- ›
Wiley, at your local book store. 1Expiration Date: � I 

I�Shipping and handling; US: $9.00, Canada/ 
Hawaii Air: $20.00, Overseas Air: $50.00. IICalifornia residents please add 6.5% tax. IPainless Application Development System Requirements: IBM PC, PC/XT, �

Don’t look any further. Intelligence/Compiler is the tool IPC/AT or PS2 with 640K memory. I �
you need to build royalty free applications. Find out how easy IPlease send coupon to: � I
and painless it is to build intelligent applications, now! Intelligence Ware, Inc. 

19800 S. Sepulveda Blvd. Suite 730, I 
I
Los Angeles, CA 90045.IntelligenceWare, Inc. � IFAX: (213) 417-8897. 

ITelephone: (213) 417-8896. Jleading in Artificial Intelligence Applications TM � L_ ________ _ _ 
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mation, contact Tony 
Scalisi at Expocon, 3695 
Post Rd., Southport, CT 
06490, (203) 259-5734. 
• Discovery Systems 
(Dublin, OH) has cut the 
price of mastering CD­
ROM disks to $1500 and 
the cost of duplication to 
$2 per platter. The optical 
disk manufacturer says 
the CD-ROM business is 
gaining momentum, 
what with Apple's CD­
ROM drive and Tandy's 
decision to sell such 
drives in its retail stores. 
• Understanding Neural 
Networks: A Primer is 
now available from 
Graeme Publishing (Am­
herst, NH). The publish­
er says the $95 report is 
an "easy-to-read over­
view of scientific and 
commercial develop-

MICROBYTES 

Mac II Operating System Will Interface with NuBus 

Apple Computer (Cu­
pertino, CA) is readying 

a new operating system for 
the Mac II. Multitasking 
Realtime DOS (MR DOS) 
is a message-based operating 
system that can interface 
with the NuBus used in the 
Mac II. Apple is trying to 
avoid unnecessary NuBus in­
terface work on the part of 
card makers by giving them a 
standard set ofcommunica­
tion services to applications. 

Apple first used MR 
DOS internally on the Mac-

APPC card, which per­
forms LU 6.2 gateways to 
IBM machines. Diagnostics 
such as code downloaders 
and dumpers are included, 
as are the schematics for the 
board's hardware (which 
has its own 68000 processor 
and local memory). The 
card has 24 square inches of 
prototyping surface. 

"We've taken thehard 
part of making a NuBus mas­
ter and encapsulated it, pro­
viding an area where devel­
opers can add their value," 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is 
always interested in hearing about new technological and 
scientific developments that might have an impact on micro­
computers and the people who use them. We also want to keep 
track of innovative uses of that technology. If you know ofad­
vances or projects relevant to microcomputing and want to 
share that information, please contact the Microbytes staff at 
(603) 924-9281, send mail on B/X to Microbytes , or write to us 
at One Phoenix Mill Lane, Peterborough, NH 03458. 

said an Apple representative. 
"The more mundane things 
are done, so you now have a 
standardized platform. The 
operating system was re­
leased to help this standard­
ization. It also allows us to 
move various products 
across different types of 
[Apple] cards. Communica­
tions stacks for different pro­
tocols can be ported easily 
now. We are committed to 
having intelligent cards. 
That may not be the only way 
to go, but that's the way we 
are going in the communica­
tions and networking envi­
ronment at Apple." 

Since source code to the 
operating system will not be 
released, developers will 
have to depend on Apple to 
maintain the operating 
system for them as the Mac 
hardware platform 
changes. 

Computers For The Blind �
Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 

The answers can be found in "The Second Beginner's Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer's Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 

This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 

Send orders to: �
National Braille Press Inc. �

88 St. Stephen Street �
Boston, MA 02115 �

(617) 266-6160 �

$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 
NBP is a nonprofit braille printing and publishing house. 
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WINDOWS FOR DATA® �

XENIX $795. UNIX, VMS, please call. 
NO WALLS 

If you've been frustrated by the limitations of other Call: (802) 848-7731 ext. 51 
screen utilities, don't be discouraged. You won't run into Telex: 510-601-4160 VCSOFT FAX 802-848-3502 

Ilf you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the­
art user interface. 

and manage menus, data-entry forms, context­
sensitive help, and text displays - all within windows. 

�Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage­
ment Run the same source code in PCDOS and OS/2 
protected mode. 

�Build a better front end for any DBMS that has a C­
language interface (most popular ones do). 

r- -· ·- --1 
FROM END TO BEGINNING 

Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en­
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex­
clusive built-in debugging system. 

YOU ARE ALWAYS IN CHARGE 
Control functions that you write and attach to fields 

and.lor keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 

�

/,;- .,"' . OUR WINDOWS �
I' : '" < i · WILL OPEN DOORS 
i .- -- i r ! Ourwindowswillopendoorsto

11 , r-,: ' 
' . · 1. w-;;J .:"f-riJ ; new markets for your software. 

I · · · 1 
111 High-performance, source-code­l '· .i • I compatible versions of Windows 

1 • I for Data are now available for 
! PCDOS, OS/2, XENIX, 
L-- UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 

MONEY BACK GUARANTEE 
You owe it to yourself and your programs to try 

Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $495. 

walls with Windows for Data. Our customers repeated­�
ly tell us how they've used our system in ways we never Vermont � 21 Elm Ave. 
imagined - but which we anticipated by designing Win­�
dows for Data for unprQCedented adapatability. You will Creative Richford, �
be amazed at what you can do with Windows for Data. Software VT 05476�• 
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If you're the type of person who's too 
busy to read an ad, read this ad. 

Because you'll learn about a new tool 
that will help you manage people, ideas, 

Dwnpany 
m1utom, 

unrelated 
thoughts or 

into Agenda, and 
it'll help yau turn 

that i11fo,-m.ation into 
a stleam q{strn.ctured, 

actionable knowledge. 

projects, and 
information 

with incredible 
efficiency. A tool 

that will help you 
avoid slumping into 

your chair, shaking 
your head, and aslang, 

''How on earth will Iever 
get this done?'' 

We call it Lotus"Agenda:·, 
the personal information 
manager. 

Agenda allows you to 
dump randmn facts, thoughts, 

and ideas into your PC without having to 
stn1cture the infonnation in advance. 
Agenda'sfiling system is a more sophisticated version of this fi ling system. )vu can 
put.items anywhere you want. View them any way you want. And have access to 
them anytime yau want. 

You can 
record the 
thousands 
of tasks 
you need 
to address 
to put 
together a 
new prod-

File View llem Catego1y Print Utilil}' System Ou1t 
New, P.emow, Position, Assign, Discard, Undiscard 

Scratchpad Who lsslles 

• Foiward pr oduct comparison arteles kl •Joan • Competitive Ttacking 
Joan. 

I Can we get the cost of goods soldunder • Tom • Materials 
$12? 

• �BobwilJpresentten-pointincentives ·Bob ·Bonus Dollars 
program at sales conlerence. 

• Tom will have his report '1 by aweek • Tom • Dist1ibution �
from Friday:make sure 11 covers pricing, Vendors �
strategy, dtSl11bu11on. and 1mp1ica11ons Pricing �
of using oulside vendor lor typesetting �
and printing �

• �Decisionneededon researchbudgelby •Jim •Research �
end of this week- -discussoptionswith Joan �
Jim and Joan. �

Items. Dump information in manually. import it or use 
ou rpop-up capabilitywhi/einanother program. 

uct line. Or the thousands of factors you 
need to put together a new bottom line . 

Agenda will not only file these random 
items of information for you , it'11 help you 
arrange them any way you want. 

So you can understand them better, 
formulate new ideas better and extract all 
the answers you need better. 

Which means, now you can concentrate 
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RI& View llem Category Print Utility System Qui'! 2 1 00 
Column,Secti on, Management, lnlo 06/ vaa 1:____ _ _
Issues Producl Ideas Who Oepar1ment 155Ull!S Joan Priority 

•Research •Decisionneededon •High 
research budget by end ol 

• Materials f Make suresynthetic are • &.<! • Operalions 
re liable. 

-i.a.. 

• Distribution 
Venctors 

Prk:lng 

• Dlstri>ulion 

case scenarios. 

• Tomwlll hClile hiSreportinby aweek 
fn:lm Friday; ma esureiloovers 

lo< typesetting end piinting. 

f Do Tom and ad> think we need to 
distribution mix? 

• Tom • Mar1celing '.'::- : r...,anoeccdtt... 

·=?:!!.. · 

When 

•0&25/S8 

0 

01ro1/88 

•BonusDc;lars Medkln · 061'<9188• Tom • MarkeIng 
Bob Sales 

more on using and acting on your infor­
mation. And less on processing it. 

How does Agenda work? 
First, enter your items of information 

The whole idea behind Agenda is to get them all in a row. 

into your PC and assign them to catego­
ries that you create. 

Then Agenda will do all of your filing 
automatically And thanks to Agenda's 
multiple filing capabilities, if the infor­
mation is relevant in more than one 
place, Agenda will take it and put it in 
several categories at once. 

This makes it easy to view your data in 

one. �
different ways so you 
can pinpoint informa­
tion that's important
to you. Or discover 
new relationships you 
hadn't considered 
before. And anytin1e 
you change an item in 

Calegories. Agendafil.es il.emsin all relevantcalegori.es Views. Looking at the same infonnatian through 
sayoucanatuxiysfind theirifcmnatian youneed. different views gives you a more infarmed perspective. a view, Agenda will 

automatically update all other categories 
where the item has been assigned. 

In fact, you could say that Agenda recal­
culates your text the way a spreadsheet 
program recalculates numbers. 

All of which means, from now on you'll 
be able to come in every morning, check 
yourAgenda, and get right to work. 

Because you'll immediately know what 
work needs getting to. 

For $15, we'll send you an Agenda demo 
kit or videotape. Call l -800-345-1043 and 
ask for demo kit 
AGS-3058 for 
the 3.5" version 
or AGS-3053 
for the 5.25" 
version. Or ask 
for videotape 
AGS-3063. 

Introducing Lotus Agenda �
Agenda and Agenda Demo Kil require an mM•PC or compalible, with 640K and a hard disk, DOS2.0or higher. l.otusand Agenda are registered trademarks ofl.ctus Development Corporation. IBM is a registered 1rademark of IBM Corporatton. 
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Efficient Recursion 
In his article on benchmarks ("Problems 
and Pitfalls," June 1988, page 217), Al­
fred Aburto Jr. remarks on the signifi­
cant performance difference between a 
simple loop to compute Fibonacci num­
bers and the recursive algorithm used in 
the benchmark. The inference he draws 
from this, that "Apparently, recursive 
function calls are highly inefficient," is 
a common misapprehension of such data. 
Instead, it is recursive algorithms that 
are often laughably inefficient and non­
linear. A loop for the 24th number re­
quires only 24 iterations, whereas a re­
cursive algorithm for the same number 
involves 92, 735 procedure calls, typi­
cally extravagant for recursive state­
ments ofsimple problems. (Why are Lisp 
programs slow?) It seems that his func­
tion calls are in fact quite efficient if 
something done nearly 3900 times as 
often takes only 4500 times as long. 

Greg Bailey 
Santa Barbara, CA 

Bit-Map Assistance 
I have found "Better Bit-Mapped Lines" 
(March) very helpful in implementing an 
extremely· fast line-drawing routine. 
While coding the Pascal into assembly 
language, however, I noticed that the 
dx_diag and dy_diag increments in oc­
tant 4 should be interchanged (see figure 
4 on page 253). 

This could have introduced a subtle 
bug, and I thought maybe others could 
avoid problems, especially when coding 
in assembly language, where it is tempt­
ing to turn these dx and dy increments 
into INCs and DECs. 

David Miller 
Cedar Falls, IA 

Test Facilities 
I was delighted to hear about your new 
testing facili_ties (Editorial, April). 
Benchmark comparisons and manufac­
turers' statements of Mean Time Be­
tween Failures are fine for choosing 
among a group of similar machines, but 
what an ever-increasing number of peo­
ple in science and industry really need to 
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know about their potential purchase is, 
"Just how much abuse can this machine 
take?" Computers originally intended 
for home and the office are turning up in 
ever more exotic environments, with 
ever-decreasing margins between opera­
tion and failure. The big concern then be­
comes what kind of safety margin is left 
to work with. 

WE WANT TO HEAR FROM YOU . Please 
double-space your letter on one side of the 
paper and include your name and address. 
We can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 

A lab of the type you describe could 
supply people with some much-needed 
information. The thought of running ex­
pensive computer equipment into the 
ground may seem a little drastic, but the 
savings in time, money, and equipment 
might well be worth it. I hope you aren't 
reluctant to push your tests to the limit. It 
could be of value to many ofus. 

Eric J. Pilger 
Honolulu, HI 

Clearly Fuzzy 
The idea of "fuzzifying" Prolog as pre­
sented in "When Facts Get Fuzzy" by 
Bradley L. Richards (April) is certainly 
appealing. Unfortunately, the author's 
Prolog code lacks clarity and precision; 
rather than adding separate predicates 
such as fuzzyy(TruthValue) and 
threshold( ThresholdValue), itis sim­
pler to add an extra argument to each 
fuzzy fact. 

For instance, rather than 

scary(king_kong) :- fuzzy(0.5) 

it is simpler to write 

scary(king_kong,0.5) 

and then pass the truth value as an argu­
ment, rather than performing obscure 
manipulations of the database with "as­
sert'' and "retract." 

Stewart Rosenberg 
Trouy, France 

Corrected Attribution 
In Pete Wilson's otherwise interesting 
comparison of processor architectures 
("The CPU Wars," May), there is an 
error. 

The 6502 was not "originally de­
signed by Mostek." It was designed by 
M. 0. S. Technology, which did not later 
contract its name or otherwise become 
Mostek. As early as 1977, M.0.S. Tech­
nology had already been purchased by 
Commodore (copyright page and intro­
duction to The First Book ofKIM.) Mos­
tek is still a separate company. The 6502 
has been made by several companies, in­
cluding Rockwell. 

It is my understanding that the 6502 
and M.0.S. Technology were created by 
a team that broke off from Motorola, I as­
sume after losing some design arguments 
over the 6800. The team created a ma­
chine with one accumulator rather than 
two, but-far more important in the real 
world-two index registers, including 
one with the powerful capability of in­
dexing indirectly from page zero for 
rapid (if not automatic) movement of 
gstrings and blocks. The first model 
(6500) was plug-compatible with the 
6800 but priced at about one-fifth the 
6800. The second model, the 6502, was 
much better because it had a built-in 
clock, reducing the chip count. 

Perhaps most important, while Motor­
ola was uptight and bureaucratic about 
samples of its $90 chips, M.O .S. Tech­
nology gave away samples of the 6502 
($20 each, list), including to two guys 
named Steve who put it in the Apple. It 
was also put in a lot of video games and 
controllers. (So maybe the comment on 
page 239 about 6502s being in closets is 
correct. I'm writing this letter on an 

continued 



Who Says FoxBASE+ �
is Better than dBASE"? �

F.ox software-.. ·-·-··-

The Experts! Fox SOftware 
lMlil••-W..ar.... 

The Best just Got Better-Now Shipping New FoxBASE+ Version 2.10! �

Nicholas Petreley, ln,foWorld Review Board: 
"FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an "excellent" in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice." 
P.L. Olympia, Founder & President, National Dbase Users 
Group I Government Computer News: 
"FoxBASE+ is a supercharged dBASE, with all the features �
Ashton-Tate forgot. If you're into serious dBASE development �
and have not tried FoxBASE+, you are living in the dark ages �
and wasting your company's money." �
George F. Goley Iv, Cont. Editor, Data Based Advisor: �
"The product is fast, very compatible, fast, easy to use, fast, �
relatively inexpensive, and very fast. In every test, FoxBASE+ �
outperformed the other products. And people who answer the �
phone at Fox know what they are talking about." �
David Irwin, Former President/CEO, Data Based Advisor: �
"From the dBASE compatibility standpoint, FoxBASE+ is flaw­�
less. From the speed standpoint, FoxBASE+ is unbelievable. �
From the "lazy factor" standpoint, FoxBASE+ is perfect." �
Glenn Hart, Contributing Edit01; Magazine: �
"Initial tests of FoxBASE+ were simply stunning. In many �
ways, FoxBASE+ gives you the best of both worlds: all the ben­�
efits of interactive development and debugging, plus the speed �
and code protection of a compiler." �

Adam Green, Contributing Editor, Data Based Advisor, 
dB.ASE Author: 
"For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+ /Mac will set standards for innovation and leader­
ship in a new dBASE implementation." 

Don Crabb, Contributing Edit01; InfoWorld: 
"You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface." 

This is what they said about Version 2.00 of FoxBASE +. 
Imagine what The Experts will say about New Version 
2.10 with these added features: Menu-Driven Interface, Pro­
gram Documentor, Screen Painter and Template-Based 
Application Generator ... and Version 2.10 is even faster 
than 2.00! 

Join The Experts. Get your copy of the New FoxBASE + Ver­
sion 2.10 today! Now available at your nearest, quality soft­
ware retailer, or directly from us by calling ( 419) 874-0162 
Ext. 320. 

Because, when it comes to speed, compatibility and value, 
nothing runs like the New FOX-Version 2.10! 

Nothing Runs Like a Fox. �
Fox Software (419) 874-0162 Ext. 320.�Circle 91 on Reader Service Card 

FoxBASE and FoxBASE+ are trademarks of Fox Software. 118 W. South Boundary FAX: ( 419) 874-8678 �
dBASE and dBASE Ill PLUS are trademarks of Ashton-Tate. �
Macintosh is a trademark of Apple Computers, Inc. Perrysburg, OH 43551 TELEX: 6503040827 FOX �
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LETTERS 

OUR PLUG-IN CARDS 
GIVE YOU PLUG-IN 
CONTROL. 
Your IBM PC/XTIAT or 
compatible can control any 
IEEE-488 instrument. 

You can: �
0 Plug-in to BASIC, C, �

FORTRAN, or Pascal. �
D Use HP-IB plotters, �

printers, and instruments. �
D Spend less time programming. 
D Call (617) 273-1818 and put us to the test. 
Complete hardware and software solutions for just $395. 

Capital Equipment Corp. 
99 South Bedford Street 
Burlington, MA. 01803 

FULL AT&T C++: ANNOUNCING VERSION 1.2 
Guidelines announces its port of version 1.2 of AT&T’s C++ translator. As an 

object-oriented language C ++ includes: classes, inheritance, member functions, 
constructors and destructors, data hiding, and data abstraction. "Object-oriented" 
means that C + + code is more readable, more reliable and more reusable. And that 
means faster development, easier maintenance, and the ability to handle more 
complex projects. C ++ is Bell Labs’ answer to Ada and Modula 2. C ++ will more 
than pay for itself in saved development time on your next project. 

C++ �
from GUIDELINES for the IBM PC: $295 

Requires IBM PC/XT I AT or compatible with 640K and a hard disk. �
Note: C ++ is a translator, and requires the use of Microsoft C 3.0 or later. �

Here is what you get for $295: 
� The full AT&T v1.2 C ++ translator. 

� Libraries for stream 1/0 and complex math. 

� The C + + Programming Language, the 
definitive 327-page tutorial and description 
by Bjarne Stroustrup, designer of C ++. 

� Sample programs written in C + + . 

� �Improved installation guide and 
documentation. 

� 30-day money-back guarantee. 

To Order: �
send check or money order to: �

GUIDELINES SOFTWARE, INC. 
P.0. Box 749, Dept. BT 
Orinda, CA 94563 

To order with VISA or MC, 
phone (415) 254-9183. 
(CA residents add 6fI/o tax.) 

C ++ is ported to the PC by Guidelines under license from AT&T. �
Call or write for a free C + + information package. �

Apple Ile with 192K bytes of memory, 
and Apple Works with a bunch of mem›
ory is a wonderful tool: fast and easy to 
use. It’s a pity Scully doesn’t agree.) 

Mike Firth 
Dallas, TX 

WORM Standards 
I welcomed "A Quintet of WORMs" by 
Wayne Rash Jr. (February), but I was 
surprised that it said nothing about stan›
dards-or the lack of them. It seems to 
me that WORMs will not take off as a 
form of data storage until there is an 
agreed standard format, as has happened 
with the High Sierra format for CD›
ROM. There has been a massive develop›
ment of CD-ROM since the adoption of 
this standard, such that it could easily be›
come a standard feature of PCs in the 
next few years. 

I work in a social research unit, and in 
the near future I expect we’ll be using 
desktop machines to analyze large data 
sets for which we currently use main›
frames. For example, data from the next 
census in both the U.S. and the U .K. is 
likely to be distributed on CD-ROM. 
However, the initial mastering costs will 
probably make it prohibitively expensive 
to produce some of the smaller, less 
widely used data sets on CD-ROM, such 
as the U.K. General Household Survey 
or the U.S. Health Interview Survey. 
WORMs would be a convenient and rela›
tively low-cost way of distributing such 
data sets. Yet this is unlikely to be attrac›
tive to either the users or the distributors 
of such datasets when there is no stan›
dard format. With no agreement on a 
standard, presumably IBM’s own format 
will become a default standard, even 
though IBM produces only a one-sided 
WORM drive while others are producing 
double-sided drives. 

The other drawback, from the user’s 
point ofview, is the proliferating number 
of drives that seem to be required-flop›
py disk drives, CD-ROM drives, and 
WORM drives-not all of which are 
likely to fit into one box. I have noticed 
that WORM cartridges look quite differ›
ent from CD-ROM disks . Is it at all like›
ly that there will be a single drive that 
will read both CD-ROMs and WORMs? 

Charlie Owen 
London, England 

Hartley’s Limitations 
Before you discard the Fourier transform 
in favor of the Hartley, be aware of some 
serious limitations ("Faster Than Fast 
Fourier" by Mark A. O’Neill, April). 
The trivial nature of the so-called cas 

continued 
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It's A 
Matter Of 
Security 
With Everex tape backup products, users of IBM" �
PC™/XT™/ATs", compatibles or PS/2s'"can easily �
protect the valuable information stored on their �
systems. A variety of options are available including �
external and internal units with 40MB to l 25MB of �
capacity in cartridge, cassette or mini-cartridge �
drives - all at affordable prices. �

Everex has been an industry leader in tape backup 
systems since 1984. Our popular half-height, internal 
units are designed to fit inside 5 1/4-inch disk drive 
slots. There's even a mini-cartridge drive that fits right 
into a disk drive slot and runs off an existing floppy 
controller. 

With Everex tape systems, you have the flexibility to 
save or restore all information on your hard disk, 
including DOS and all other operating systems. 
Backup can be done file-by-file or as an entire mirror 
image, and you can restore individual files from image 
backups. If you have an assortment of PC/XT/ATs, 
compatibles and PS/2s, you can cut down on costs by 
using one Everex tape backup unit and a controller 
card in each computer. 

When you buy an Everex tape backup system you get 
everything you need. This isn't true with other tape 
units on the market today-their extra costs can add as 
much as $250 to a system. 

When it comes to securing your data, it 's easy to see 
why Everex has the answer. 

For more information or the name of 
your nearest Everex dealer please call: 

in Calif. 1-800-821-0807 
in U.S.A. 1-800-821-0806 

Everex is a lrademark and EverforEXcellence is a registered �
trademark ofEverex Systems, Inc. IBM and AT areregistered �
1rademarksand PC. XT and PS/2 are trademarks of lniemational �
Business Machines Corp. ©1988 Everex Systems. Inc. �
All rights reserved. � 415-498-1111 48431 Milmont Drive, Fremont, CA 94538 
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LETTERS 

D BUSINESS 1-EZ·FORMS business form Igeneration, completion and printing program. 
D CAD 3- The PC-Flow 1 .0 computer aided flow­

chart generation program. Color graphics required. I 
[[] COMM 4a,b ,c ,d ,e - (5 disks) Join the world of 

sysops with RBBS Bulletin Board System 14.1 D. I 
(gJ DATABASE 1a,b -(2 disks) File Express 3.8 

menu driven general purpose database manager. I 
D EDUCATION 1-lnteracb've DOS tutorial for new I 

PC users. Makes learning DOS painless. 
[[] FINANCE 1 a,b-(2 disks) PC Accountant 2.0 I �

personal bookkeeping and finance management. �
D GAMES 1-3-D Pacman, Kong, Spacewar, Janit- I �

Joe, futuristic Flightmare and more. Color required. I 
D GAMES 2-0ubert, Pango, Centipede, dun­

geons and dragons style Zoarre, etc. Color req. I 
D GAMES 3-Blackjack with customizable rules, 

Armchair Ouar1erback (you call plays), and more. I 
D GAMES 4-Star Trek, the Castle adventure 

game, and the original Colossal Caves Adventure. gi I 
D GAMES 5-The Hack adventure game from the 1i'i 

universities. Like Rogue, only much richer. 1I; I 
D GAMES 6-Pinball, Othello, Dragons, Sopwith I �

(fly a Sopwith Camel) and more. Color required. �
[[] INFO 1a,b-(2 disks) Cooking recipes database I �

with keyword/ingredient retrieval. Add your own. 
[[] MUSIC 2a,b--(2 disks) PianoMan 3.0 polyphonic I 

music recording and playback program. 

D ORGANIZER 1-DeskTeam, a Sidekick clone, I 
and the Judy personal calendar program. 

D PRINTER 1-Resident print control and font I 
utility, intelligent spooler, banner maker. and more. I 

0 SIMULATION 1-Maze making program, MIT's 
Life simulation, starfields, etc. Color graphics req. I 

D UTILITIES 1-A collection of invaluable general 
purpose DOS utilities. An absolute must for all. I 

0 UTILITIES 2-More invaluable DOS utilities in- I 
eluding screen burnout, ram disk, and more. 

D UTILITIES 3-A comprehensive set of debugging I 
and diagnostic utilities for monitoring your computer. 

NEW RELEASES/UPDATES 
D BUSINESS 2-Expressgraph business graphics. 

Chart your data and find trends. Color graphics req. 
[[] CAD 1a,b-(2 disks) Fingerpaint 1.2 advanced 

painting and Altamira object oriented design. Color. 

[[] CAD 2a,b-(2 disks) DanCad3d, an advanced 
2D/3D drafting program w/animation. 640K, color. 

[[] COMM 2a,b-(2 disks) Procomm 2.42, an excel­
lent modem program with terminal emulation. 

D EDUCATION 3-PC-Fastype 1.20 typing tutor, 
ideal for beginners and advanced students alike. 

[[] FINANCES 3a,b-(2 disks) Express Cale 3.12, 
a powerful and user friendly spreadsheet program. 

D GAMES 8-Striker helicopter attack and Risk, the 
game of world domination. Color required. 

D GAMES 12-Backgammon (play the computer) 
and Wheel of Fortune based on the gameshow. 

D GRAPHICS 1-Record and play back screen im­
ages' Excellent for demo. etc. Colorrequired. 

@] GRAPHICS 2a,b ,c-(3 disks) An excellent 3-D 
surface modelling and shading program. Color. 

[[] INFO 2a,b--(2 disks) Zlp·Pticne. national 
areacode/prefix to cross reference. 

(gJ LANGUAGE 3a,b-(2 disks) The A86 3.09 
macro assembler and debugger for 8088/86/286s. 

[[] SHELL 4a,b-(2 disks) Automenu and HDM II 
4.04 hard disk prog. for custom full-screen menus. 

D UTILITIES 5-Hard disk utilities for verifying, for­
matting, parking and optimizing your disk drives. 

D UTILITIES 6-Advanced utilities including 
Mark/Release (remove resident progsw/o reboot!)

D UTILITIES 7-More advanced utilities including 
Masterkey (undeletes files from hard disks). 

[[] WORD 1a,b-(2 disks) PC Write 2.71, a powerful 
word processing system w/spell checker, laser supt. 

Most software listed is shareware or user-supported. 

fP!*·''''k'lffidlitlitttlME:li&tJ.dtfr#l.J#Wl·lil·Elil 
I MicroCom Systems Cost of items __ I �

3673 Enochs Street Shipping $3.oo�
I Santa Clara, CA CA res tax I�
I 95051 Total encl. I �
a.; ___________ ;.mI I, I 1111 
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function (cosine x + sinex) should give 
rise to some suspicion: It is no more than 
a "colorized" sine function, with 45 de­
grees added to the angle and an ampli­
tude equal to the square root of 2. The 
plain sine function would serve just as 
well. 

The Fourier transform uses cos x + j 
sin x, which preserves all the original 
signal information in two orthogonal 
functions-but which the Hartley simply 
lumps together. Consequently, any at­
tempt to take the inverse transform is 
fraught with hazard-the original infor­
mation has been lost. (The sum of two 
numbers is 7-what are the numbers?) 

Anyone considering using this trans­
form should be aware of its limitations. 

John C. Polasek 
Orlando, FL 

Bigram vs. N-Gram 
I read Roy E. Kimbrell's "Searching for 
Text? Send an N-Gram!" (May) with 
interest. 

I wonder whether the developers con­
sidered using a "least-common bigram" 
(LCB) approach similar to that described 
by E. Onderisin (Proceedings ofthe ACM 
Annual Meeting, 1971) and implemented 
at !ITRI (LARC Reports, 7 (1), 1974). 
The LCB method yielded improvements 
over traditional methods. Perhaps an 
LCB or a "least-common trigram" ap­
proach would be simpler and less re­
source-intensive here, too. 

Peter Halpin 
Great Falls, VA 

You Call That Fast? �
Mark O'Neill ("Faster Than Fast Fou­�
rier," April) claims that the fast Hartley �

transform (FHT) is twice as fast as the 
fast Fourier transform (FFT). The tim­
ings in table 1 compare O'Neill's algo­
rithm with a simple (complex number) 
FFT for one forward and one reverse 
transform. 

These timings show that there's more 
to speed than a smaller number of arith­
metic operations. In particular, speed of 
array access is often crucial in "real" nu­
merical applications. 

In a comment on Bracewell's work, 
Bold (Proceedings of the IEEE, 73 (12), 
1863-4) points out that a real FFT can be 
performed by a complex FFT on n/2 
points, considerably faster than the times 
above. If speed really is crucial, FFT al­
gorithms can be tuned to the architecture 
ofthe machine in use. 

B. D. Ripley 
Glasgow, Scotland 

Elusive Shareware 
I have been given a copy of a very good 
backup program called Hardsave 1. Oa. 
It has a message saying "Shareware from 
Andrew P . Wimple , Donations $20 
please." 

I would like to send Mr. Wimple a do­
nation, but he has not left his address 
anywhere in the software. Do you or any 
of your readers know where he can be 
contacted? 

Jeremy Brown 
Leichhardt, Australia 

Data Liberation 
I am writing this letter to request a new 
Freedom of Information Act. I am refer­
ring to the availability of data structures 
for software. 

continued 

Table 1: Timings comparing O'Neill's algorithm with a simple (complex 
number) FFTfor one forward and one reverse transform. 

IBM PS/2 60 
Turbo Pascal 4.0 
+ 80287 

RM NimbusVX 
16-M Hz 80386 
+ 80387 

Atari ST 
Prospero Pascal 2.1 2 

Sun 3/160 + 68881 
+ 1164/5 

VAx.8650 

n = 256 

FHT 

5.16 

0.88 

2.47 

0.33 

5.36 

0.32 
0.25 

0.085 

FFT 

3.62 

1.09 

1.76 

0.33 

4.01 

0.38 
0. 18 

0.050 

n = 1024 

FHT 

23.51 

4.02 

10.98 

1.54 

24.75 

1.55 
1. 17 

0.420 

FFT 

19.56 

5.54 

9.28 

1.81 

21 .03 

1.90 
0.83 

0.270 



The change �
to a pure language �

Now, C programmers can move 
over to C++ JVith Zortech C++ 
- the JVOrlds first 'true' C++ 
compiler for MS-DOS machines. 

Zortech C++ is a 'true' 
compiler and fully conforms to 
Bjame Stroustrups specification 
as outlined in his book 'The C++ 
Programming Language: 

Previous implementations of 
c++ JVere actually 'translators' ­
only able to translate C++ source 
code into C. Ofcourse, this JVas 
unacceptable due to the long trans­
lating and compiling times. 

Now, C++ comes ofage JVith 
the introduction ofthe JVorlds first 
true C ++ compiler- from Zortech! 

. . ...... . . . . ...... . . . . .. . . . . . . . . 
;ZORTECH 

I OSFON \O ND ON ,.ANU UU G f N f VA 

• Object Oriented Programming 
C++ is to CJVhat Modula 2 

is to Pascal. C++ brings 'classes' 
to C, so you can create separate 
modules that contain their own 
data and data-related operations. 
These 'classes' then become neJV 
types that can in turn be used to 
create further modules - this 
alloJVs you to practically create 
your own language. 

• ANSI C Superset 
You don't have to throw away 

your existing C programs - C++ 
is a superset ofANSI C. Now, you 
can takeyour Microsoft C or Turbo 
C compatible programs and easily 
migrate to c++ to take full advan­�
tage ofthe new C++ features. �

A 

, . ...

; beloJV: ' 
D Zortech I ·++ D c++ Book 

$99.95 $29.95 
VISA/MC/COD/CHECK ACCEPTED 

• 'Codeview' Compatible 
Zortech C++ is compatible 

with 'Codeview' -Microsoft's 
industry standardsource code 
debugge1: 

• Improved Program Structure 
As stated in 'The C++ 

Programming Language; by using 
C++ "It would not be unreason­
able for a single person to cope 
with 25,000 lines of

• Other benefits 
Heres just a few: Operator 

overloading, overloading function 
names, default arguments to 
functions and better type checking. 

Circle 258 on Reader Service Card , Name.......................... ... .. .. .............. ... .............................. .. .. .. ' �

; VISAorMC............... .. .......................... ..... .. .................. Exp.Date .......................... ' �
To: ZORTECH INC. 361 Massachusetts Ave., Arlingtoi 

Tel: 617-646-6703. Fax: 617-648-0603. 

_,, CALL THE ORDER HOTLINE 1-800 



• for the 80386 There's a 
revolution taking place in desktop computing. Arevolution 
that's been launched by asquare wafer ofsilicon known as the 
80386 microprocessor chip. It puts minicomputer potential at 
PC users' fingertips. It's afact that virtually every leading PC 
manufacturer has built a"box" around this chip. And it's afact 
that the "New Operating System" will, supposedly, even run 
on it. But, it's also afact that thei.r system wasn't designed for 
the 80386. Ours is. And it's called PC-MOS/386:M 

1 

\ 

4 Thousands of DOS Programs PC-MOS/386™ 
1 gives you the best ofthe past, and the best for your 

future. Which means that while PC-MOS/386™ totally replaces 
your old DOS, you won't have to replace the programs you've 
spent alot of time learning. 

And it all happens so effortlessly. You'll continue 
to reap the benefits of your favorite DOS programs, 
while entering anew arena of power. 

ANumberofReasonsANumber �

1Designed 

Thinkofit! Programs like dBASE III, 
WordPerfect, Lotus 1-2-3 and Sym­

phony, WordStar, MultiMate.. .literally 
thousands of DOS programs-all com­
1tible and multi-user available. 

2 PCandPS/2 5 Familiar 
•Commands• Compatible 

Like DIR and COPY 

I 

In designing PC-MOS, we 
knew our first priority was Just as you don't have to 
to exploit the minicomputer learn awhole new array of 
capabilities of80386-based software to take advantage of neither do you 
PCs & PS/2s. But we went have to learn an entirely new set ofcommands. 
further, and developed a Instead, the system builds on the knowledge you already 
system which would be fully have. "COPY" still copies files, and "DIR" still gives you a 

compatible with the millions of existing PCs, PC ATs, and directory listing. As you might expect, we didn't stop there. 
PC-compatibles. Power without sacrifice. You'd expect There's awealth of features that have strengthened the com­
nothing less from the new standard bearer. mands you know, making them more powerful and easier to use. 

COPY 

- .. . - -·-· 

3 One, Five, Up to Twenty-five Users,1.iii•J--;J..iiiiiiiiifl You can choose from avariety ofwork­
• From the beginning, PC-MOS/386™ iWas .Jmiiiiiii.(- .l! stations. Mix and match dumb terminals 

designed as aversatile operating system which costing under $500 each with PCs and 
could support twenty-five users as easily PS/2s running our terminal emulation 
as it supports one. The system comes in software. 
single, five, and 25-user modules, so All ofthe host's resources can be 
you're able to start with what you need shared. Programs, data, hard disks, 
and expand when you're ready. -==>--== tape backup units &printers (including 

In amulti-user setting, PC-MOS/386™ uses the high speed laser printers) are suddenly available to all 
computing power of the host PC to drive workstations users. An 80386-PC has minicomputer potential. 
linked to standard RS-232 ports. With PC-MOS/386™ you can "mini" your micro. 
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And consider this. 

u 

ofUsersWdlChoose PC-MOS/386: �
It's been said that information is 

6 Concurrently Supports Virtual 8086 and 
1 80386 32-Bit Mode 

·-111111 
_,_T-,,.';......

80386-based PCs &PS/2s are dual-personality computers. To 
run DOS programs, they act as PCs with a640K memory limit. 
But to take advantage oftheir minicomputer capacity, they operate 
in true 80386 mode which lets them address up to four gigabytes 
ofmemory. PC-MOS enables the 80386-host and its workstations 
to independently switch between these modes-making DOS 
compatibility and 80386 power simultaneously possible. 

7. �

• While it's true you could look else­�
where for multi-tasking, why would you �
want to? The other multi-tasking opera ...._iiiiF== �

system is not now, nor is it planned to be, �
multi-user. It won't even run multiple DOS appli­�
cations in multi-tasking mode. �

Now consider At the touch ofakey: 
you can switch between up to 25 different tasks. And if you have 
workstations connected to ahost, they get multi-tasking, too. 
Finally...asystem that won't hold you back. 

8 File/Record Locking and 
• Security When you decide to 

implement either anetwork or amulti­
user system, there's atwo-fold problem 
which must be solved: protecting 
your work from accidental misuse 
and securing it from intentional theft. 

PC-MOS/386™ solves both aspects ofthis problem. Password 
protected security allows you to assign file, directory, and task 
access to each use1: Plus, files and records are locked using either 
PC-MOS' proprietary system or NETBIOS emulation. 

9•Access 

power. ..which makes PC-MOS/386TM adeadly weapon to your 
competition. Imagine on-the-road salespeople being able to file 
call reports and access your latest inventory data. Picture execu­
tives being able to access your corporate database from across 
the country, or around the world-giving them the information 
they need, when they need it. 

Visualize branch offices tapping time-critical data with 
nothing more than amodem and aworkstation.Working at a 
home office in the evening or over the weekend suddenly gets 
awfully productive. And that makes good business sense. The 
kind ofsense you can't afford to be without. 

0 The Price...As you
J; • evaluate operating systems, 

ask yourself ifit's reasons you're consider­
ing...or rhyme. Ask if you're getting a 
system for tomorrow, or one that was made 
for yesterday. See ifyou're being forced to buy 
new hardware because of their software. 

11

Only one operating system in the world can 
eyou the raw power, features, and functionality that you 

demand. Its name is 
And it's immediately available in 
one, five and 25-user versions starting 
at $195. 
PC-MOS/386N isa trademarkofThe Software Link, Inc. PS/2, PC AT, NETBIOS, dBASE III, 
MultiMate, WordPerfect, Lotus 1-2-3 & Symphony, & WarlStar are trademarks of IBM Corp., Ashmn:fote, 
WordPerfect Corp., Lotus Development Corp., & MicroPro, respective!}( Prices and technical specifications 
subject m change. Copyright © 1987. All Rights Reserved. 

For the dealer nearest you, In Georgia: International/OEM Sales: Resellers/VARs: �
CALL: 800/451-LINK 404/441-2580 404/263-1006 404/448-5465 �

-MODULAR OPERATING SYSTEM­

THE SOFTWARE LINK 
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LETTERS 

As a software developer and consul­
tant, I am often called upon to aid indi­
viduals converting from one software 
package to another. The only problem is, 
very often it's difficult or impossible to 
obtain the data structure of the existing 
software package. 

Recently I was asked to help a physi­
cian convert from one medical billing 
and insurance program, sold by one of 
the largest companies in the U.S. , to a 
different package from a different ven­

dor. This physician had used the original 
program for several years and had accu­
mulated several thousand patient ac­
counts in the system. 

Both a colleague and I contacted the 
vendor and requested a map of the pro­
gram's data structure. We did not re­
quest source code or any proprietary in­
formation, and we were willing to pay 
any necessary costs. Our request was 
firmly refused, and no amount of plead­
ing, cajoling, or threatening could pry 

Ifyouthink Y.OU canbuya 
better Ccompiler, don't. 
We'll buy it for you. 

Buy Let's C® with csd'" �
for just $75. Ifyou're �
not satisfied, get �
Turbo Cor QuickC. Free.* �

Why making this incredible offer? Because we"re absolutely cer­
tain Lets C and csd C Source Debugger are the best C programming tools 
you can own. 

Rest assured that. like its competition. Lets C features incredibly fast 
in-memory compilation and produces extremely tight. high quality code. 
The differences lie in how much faster you can perform other programming 
chores. 

Our debugger. for example. can cut development time in half. But thats 
not all: 

'"csd is close to the ideal debugging environment ... a dg!nite aid to 
learning C and an indispensable tooljor program development."' 

-WilliamG. Wong. BYrE 
And comparatively speaking: "No debugger is included in the Turbo C 

package . . . a serious shortcoming.'" 
-Michael Abrash. Programmer's Journal 

Unlike our competition. Lets C includes its own full-featured assembler, 
features documentation with complete examples and technical support with 
complete answers-thej!rst time you call. 

LET'S C AND csd FEATURES csd:
LET'S C: 

• Fuil UNIX compatibility and complete • Debug in Csource code, not assembler: editor libraries • Provides separate source. evaluation. 
automalicallypointstoerrors program and history windows· including make,• Includes both small and large memory • Abihly lo sel trace points and monilor 
model • MicroEMACS lull screen editor with variables 

• Integrated environment or command source code included • Caninteractively evaluale any C expression 
line interlace •Supported by dozens of third party • Can execute any Cfunction in your program 

• 8087 sensing and support libraries •Trace back !unction 

So if you're thinking about buying any other C compiler, think again. 
But this offer is only available for a limited time. So think fast. Andseeyour 
software dealer or call 1-800-MWC-l 700 soon. { 1-312-4 72-6659 in Illinois.) 
lb Lets C and csd forlllrbo C or QuickC. return registration ard within 15 days of purchase 

on telephone orders. 

11111 Mark 
Williams'IJ�Company 

1430 West Wrightwood, Chicago, Illinois 60614, 312-472-6659 
1988 Mark Williams Company 
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the data structure from this prestigious 
vendor. Needless to say, the resulting 
data conversion was difficult and expen­
sive, and it involved a great deal of man­
ually reentering data. 

I honestly do not know why this com­
pany refused our request, but I have run 
across this response countless times with 
numerous software houses. Could it be 
that paranoia has become so widespread 
that it totally obscures the judgment of 
major software developers, or are they 
simply so petty that they will hold their 
existing users as unwilling captives so 
they can continue to milk them for up­
grade and maintenance fees? 

Whatever the reason is, it has no justi­
fication. It is inconceivable to me that 
any software vendor could refuse to fur­
nish a data map, particularly when the 
data is as vitally important as accounts 
receivable. 

Furnishing the data structure of a pro­
gram is not at all comparable to furnish­
ing source code. The data structure tells 
little, if anything, about how the pro­
gram works-it merely shows the owner 
of the data just where and how it is 
stored. Furthermore, a map of the data 
structure is useful only to individuals 
who already own the program. In no way 
could furnishing data structures ad­
versely affect the sales or proprietary 
rights of any software vendor. Quite the 
contrary: In my opinion, the failure to 
furnish data structures should serve as a 
strong deterrent to buying the program in 
the first place. 

I think the time has come for all soft­
ware vendors to furnish data structures 
with their programs. As more and more 
people become increasingly dependent 
upon computers for storing their vital 
data, they should have freeaccess to that 
data. Even the most wonderful program 
might be obsolete next year, and even the 
largest vendor may be in Chapter 11 next 
week. 

I strongly advise individuals consider­
ing the purchase of any software that may 
have a major impact on their lives to de­
mand that the data structure of the pro­
gram be furnished at the time of pur­
chase. Whether they are programmers or 
not, if they need to convert to a different 
program in the future, they'll have to pay 
a programmer far less if the data struc­
ture is already available. 

Evan P. Provisor 
Sharon, CT 

Quattro and Benchmarks 
Your comparison review of Quattro and 
Surpass ("Double Threats to Lotus 

continued 
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• FAST . . The A Tl internal 2400 Baud PC modem uses data compress ­
ion techniques providing data throughput speeds in excess of 4800bps. 

• ERROR FREE .. Uses high level MNP5 
hardware error correction procedures to guaranty 
100% error-free data. 

• DEPENDABLE . . Built by the manufacturer of 
the world famous EGAWONDER graphics cards, 
the 2400etc has full compatibility with popular 
communication software. 

• SMART .. Every modem includes a FREE 
copy of Mirror II communications software which 
allows users background tasking for receiving 
Electronic Mail or Data transfers concurrently 
with screen applications. 

J239
Smart price to pay for Smart technology 
AVAILABLE FROM LEADING COMPUTER DEALERS. Technology you 

Inc.. 3761 Victoria Park Ave. Scarborough. Ontario. Canada M 1W 352 
(416)756 0711. Tix, 06-966640(ATI1\JR) fax, (416) 756-0720 

ATlisa regis!ercd lrademark or All Tecl'lno1ogies Inc MN Pis a lradcmark olMicrocomCorporation. Mmor II 1s atraoemarkol Softklone Ois1ribu11on CorPorJl1on. 
Crosstalk- 01Q1laJ Communicalions Associates Inc Smar1com 11- Hayes Micro Computer Prnducts Inc. 



LETTERS 

ONLY FORTRON �
COMES WITH �

ONE FULL YEAR �
OF SERVICE. �

FREE. ON-SITE. �
When you buy any Fortran 286 and 386-based IBM-compatible, 
one full year of service at your site is part of the package. Just call 
the service hotline, and we'll take care of you from a network of 
300 service locations throughout the country. 

Because we design and build our systems right here, ourselves, �
you always know exactly who to call for any kind of support you �
need. And you'll get it. Fast. �

Call toll -free for more information, and for the name of your 
nearest Fortran dealer: 800-821-9771. In California, (408) 432-1191. 

Small Footprint 80286 
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performed. With the Quattro debugger, 
users can execute macros in slow motion 
(step by step), pausing as they go along, 
and set breakpoints that "freeze" a 
macro when it reaches a cell or satisfies a 
given condition. Users can execute a 
macro at full speed until it reaches a 
breakpoint, then continue either in slow 
motion or at full speed until the next 
breakpoint. 

Your benchmark appears to be a his­
torical "all cells dependent on one cell" 
model and is not representative of a real­
world spreadsheet. 

Lastly, your review summed up Quat­
tro as being the first-time user's 
choice. On the contrary, our research 
shows that more than 50 percent of cur­
rent Quattro users are previous Lotus 
1-2-3 users. 

Becky Jones 
Product Manager 

Borland International 
Scotts Valley, CA 

We 're glad you mentioned the bench­
marks: Our traditional spreadsheet 
benchmarks are deliberately not opti­
mized for any one kind of operation­
historically, we've made no assump­
tions about how a spreadsheet will be 
used. While this approach has the ,ad­
vantage ofbeing open-ended and allows 
head-to-head comparisons of spread­
sheets over time, these benchmarks cer­
tainly aren't perfect. For one thing, they 
lack fine detail that might allow readers 
to, for example, differentiate between 
performance in routine business mat­
ters versus performance in statistical 
number crunching. 

We 're changing our benchmarks: In 
our June issue, out BYTE's new 
system benchmarks for hardware. These, 
the first second-generation micro­
computer benchmarks, produce results 
(from the most general to the most de­
tailed levels) that are valid indicators of 
real-world performance in a variety of 
applications. 

We 're now in the process ofdoing the 
same thing for our suite of software 
benchmarks. Watch for our new, second­
generation software benchmarks later 
this year.-Eds. 

FIXES �

Sorry, Wrong Number 
In the June What's New on page 88, we 
printed the wrong telephone number for 
Plu*Perfect Systems. The correct num­
ber is (213) 395-4584. 

1-2-3" by Diana Gabaldon, June) re­
quires some amplification. 

First, you didn't mention the two add­
ins that are bundled with Quattro at no 
extra charge: Menu Builder and Tran­
script. Menu Builder lets users create 
menu trees that are customized to their 
specific needs. Quattro is shipped with 
both its own menu tree and one that emu­
lates Lotus 1-2-3. 

Ifyour readers have ever lost valuable 
data, they'll appreciate Transcript. It 

provides a log file of keystrokes and com­
mands selected throughout the spread­
sheet session. Errors can be handled eas­
ily with the undo command. Transcript 
also protects against power failure or sys­
tem crashes and audits changes made to a 
spreadsheet. 

Second, Quattro provides a macro 
record and debugging environment. The 
macro record is an excellent way to 
create macros quickly and easily. It sim­
ply records the user's actions as they are 

80386, 16 MHz or 20 MHz 80286 12, 16, or 20 MHz 

2380 Qume Drive, Ste. F 
San Jose, CA 95131 
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Compaq presents 
high-perforrnance computing 
for everyone. �



Introducing the 
COMPAQ DESKPRO 386s. 
New technology delivers affordable 80386 
performance for anyone considering 
80286PCs. 

...........t off to a �
fast 

Now, breakthrough technology from Compaq brings the 
power and potential of 80386-based personal computing 
to millions of business PC users. 

Introducing the COMPAQ DESKPRO 386s. It's the 
first personal computer powered by the revolutionary 
new Intel"' 386SX* microprocessor. It's also the first 
designed specifically as an affordable, high-performance 
alternative to 80286-based PC's. 

The COMPAQ DESKPRO 386 swill run the software 
you have today-such as MS-DOS"' and Microsoft"' Oper" 
ating System/2 from Compaq-up to 60% faster than 
most 10-MHz 80286 PC's. It will also run the 32-bit 
software that 80286 PC's won't run at all. Microsoft 
Windows/386, for example. 

• 
You can tailor the COMPAQ DESKPRO 386 s to your 

exact needs. Choose high-performance storage options 
such as 20-, 40-, or HO-Megabyte Fixed Disk Drives. 
Tape backup options. Evendiskettedrivesin 51/4-inch and 
31/2-inch sizes. 

VGA graphics are built in. So is one megabyte of high­
speed memory, expandable to 13 megabytes without 
using a single expansion slot. You can also add a mouse , 
printers and more without using additional slots. 

All these features and more are packed into a sleek 
new design that fits places the competition can't. 

So get into the PC passing lane, and head for all the 
80386 power and performance you really want, with the 
revolutionary new COMPAQ DESKPRO 386 s. 



Introducing the 
COMPAQ DESKPRO 386125. 
The most powerful 
PC available. 

-­-

-

- --=-­ -

Never look �
back. �

Once again, Compaq introduces a PC that leaves every 
other in the dust. With its new Intel 25-MHz 386* micropro­
cessor and exclusive 32-bit COMPAQ Flexible Advanced 
Systems Architecture, the new COMPAQ DESKPRO 386/25 
runs up to 60% faster than most 20-MHz 80386 PC's. 

FLEX Architecture uses separate memory and 
peripheral buses opera ting in concert to maximize system 
performance, while maintaining compatibility with 
industry-standard hardware and software. The 25-MHz 
cache memory controller keeps data instantly accessible, 

You can go from one standard mega of high-speed 
RAM to 16 megabytes. And, for storage-hungry applica­
tions such as most networks and multiuser systems, you 
can get up to a massive 1.2 gigabytes of storaget Internal 
tape backup options are also available. 

For CAD/CAE, as a file server and for multiuser . 
systems, the new COMPAQ DESKPRO 386/25 is the ulti­
mate solution. And, for intense PC users who don't have a .. 
millisecond to spare, nothing less will do! ' 

so the processor works at 0 wait states 95% of the time. 
With the addition of a 25-MHz Intel 387* or Weitek™ r11mPAa 

coprocessor, you can match the numeric processing of a �
dedicated workstation, at a fraction of the cost. It simply works better. �



Now there's room �
for everyone �

on the fast track. �

When Compaq 
pioneered high ­

performance personal 
computing and introduced 
the industry's first 80386­
based PC's, we gave 
performance-hungry busi­
ness users, engineers, 
analysts and software 
developers the tools they 
needed to perform intense 
applications faster and better. 

Now, with the new 
C0\1PAQDFSKPR0386sand 
COMPAQ DESKPRO 386/25, 
we're not just pushing 
80386 technology forward; 
we're widening it. So 
that PC users at every 
level can take advantage 
of the industry's highest 
performance-Compaq 
80386 performance. 

The new COMPAQ 
DESKPRO 3868 lets anyone 
considering 80286 PC's 
head straight for 80386 per­

formance . The 
original COMPAQ 

DESKPRO 386 and 
COMPAQ DESKPRO 386/20 
deliver even higher per­
formance for more de­
manding applications. 
And now, at the top of our 
line is the new COMPAQ 
DESKPRO 386/25. The 
most powerful personal 
computer available. 

Together, they create 
the highest-performing PC 
line available. In each one, 
our exclusive design lets 
every component run at 
optimum speed. This pro­
vides a substantial per­
formance edge, while 
maintaining compatibility 
and connectivity with your 
current hardware and 
software. 

Now, you'll run your 
current MS-DOS"' applica- · 
tions at top speed. Plus new 
80386 software, such as 
Microsoft Windows/386 . 
With MS"' OS/2, UNIX"' or 

you'll simultane­
ously run multiple programs, 

switching 
between them 

instantly. And, with a 
COMPAQ 80386 PC, you'll 
do it all faster. 

Now, with legendary 
Compaq performance and 
quality available to every­
one, the fast track is wider 
than ever. So accelerate. Call 
1-800-231-0900, Operator 
64. In Canada, call 1-800­
263-5868, Operator 64. 
We'll give you the location 
of your nearest Authorized 
COMPAQ Computer Dealer 
and a free brochure for any 
COMPAQ 80386 -based 
computer. 

COMPAQ• and COMPAQ DESKPRO 386° are 
trademarks of Compaq Computer Corporation. 

XENIX• and MS• are 
trademarks of Microsoft Corporation. MS• OS/2 
and MS" Windows/386 are products of Microsoft 
Corporation. Product names mentioned herein 
may be trademarks and/or registered trademarks 
of their respective companies. •Registered U.S. 
Patent and Trademark Offi ce. COMPAQ 
DESKPRO 386/25 graphics ©1988 Accent Soft· 
ware, Inc. ©1988 Compaq Computer Corpora· 
tion. All rights reserved. 

'Hereafter referred to as 80386SX, 80386 and �
80387 respectively. �
t Using two optional COMPAQ 300·/600· �
Megabyte Fixed Disk Drive Expansion Units. �

romPAa �
It simply works better. 
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Four ways wbuilJl 

CHAOS MANOR �
MAIL �

Jerry Pournelle answers questions about his column 
and related computer topics 

BIX in Europe? 
Dear Jerry, 

I'm a student of economics and com­
puter science, studying at the University 
of Karlsruhe. 

There are three reasons why I'm writ­
ing to you. First, I really enjoy reading 
BYTE, because it's one of the best (ifnot 
the best) available computer magazines. 

My second reason for writing is be­
cause I'd love to take part on BIX, but as 
you know, the German Bundespost 
("post" is the "abbreviation" for Public 
Organization for the Suppression of 
Technology) is very restrictive concern­
ing computer communications and, of 
course, is charging fairly high fees for 
any long-distance call. 

Perhaps BYTE or McGraw-Hill could 
encourage activities to bring BIX to Eu­
rope. I'm thinking of a BIX bulletin 
board somewhere in Europe, whose con­
tents would be sent to America once or 
twice a day and vice versa. This would 
already be a big leap forward, although it 
would not be as interactive as the original 
BIX. 

Perhaps-and now I might just be day­
dreaming-HIX could advance to be­
come IBIX (International BYTE Infor­
mation Exchange), bringing together 
computer users from all over the world. 

My third reason to write to you is that 
I've recently bought an inexpensive add­
on board for my IBM PC AT. To find out 
what kind of board I'd bought, I went 
through all my issues of BYTE to locate 
any reference to Definicon Systems, the 
name on the board. I was lucky to find a 
pointer to an older BYTE in which the 
DSI-32 coprocessor board had been re­
viewed. I was very glad to realize that I 
now own a "tiny VAX" to plug into my 
computer (a DSI-32 board running at 10 
MHz, complete with memory manage­
ment unit and 2 megabytes of RAM). 

I've already written to Definicon Sys­
tems for further information and soft­
ware, and I hope to get enough to help get 
the board running . Since BYTE tried to 
encourage buying this board by having 
arranged special prices for Green Hills 
software, I believe there still may be 

many people who use the DSI-32 board. 
Perhaps some of them would be willing 
to exchange information or programs 
with me. Readers can get in contact with 
me at the address below. 

Axel Mock 
Dahlienweg BE 

7513Stutensee1 
Federal. Republic ofGermany 

Thanks for the suggestions. I find De­
finicon stuffblazingly fast. 

I passed your comments on to George 
Bond, executive editor of B/X, who had 
this to say: 

"We 're interested in worldwide partic­
ipation in BIX, too. Already BIX has 
members from North and South America, 
Europe, Africa, Asia, and Australia. We 
do recognize the high costs of B/Xing 
from outside the U.S. , and we are contin­
ually Looking for ways to help users re­
duce them. 

" Incidentally, although BIX is not 
available directly in Europe, another 
BYTE service-BYTEnet Listings-is. 
BYTEnet Listings is a BBS with code de­
scribed in BYTE articles in its download 
areas. There currently are BYTEnet List­
ings boards in more than 30 nations 
worldwide. "-Jerry 

Solving Problems with ASK 
Dear Jerry, 

Last year, you wrote about having 
troubles with your resident software and 
gave an example of a batch file that re­
writes the AUTOEXEC.BAT file. That's one 
solution, but I think I've got a better one. 

The advanced edition of the Norton 
Utilities includes the program ASK, 
which is very useful for solving such 
problems in a tidy way . With ASK, you 
can build menus in a batch file, input into 
the batch file, and set the errorlevel 

continued 

Jerry Pournelle holds a doctorate in psy­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future. 
He can be reached clo BYTE, One Phoe­
nix Mill Lane, Peterborough, NH 03458. 

better Cprograms... 

�
SCREEN 

$129 
Features: 

Screen UO manager. 
screen painter virtual screens 

data validation context sensitive help �
unlimited screens definable keys �

& much more! �

CToOLS �
PLUS �
$129 �

Full featured function library. 
For Microsoft C5.0 and 

Featmes: TSR support direct video access 
VGA and EGA support windows and 

menus DOS memory allocation interrnpt 
service routines &much more! 

CAsYNCH �
MANAGER �

$175 �
Asynchronous communication manager. 

Features: speeds to 19.2K baud 
XON/XOFF protocol hardware 

handshaking XModem fi le transfer 1/0 
buffers up to 64K &much more! 

TURBOC �
ToOLS �

$129 �
Full featmed function library. �

For Borland's 1\1rbo C. �
Features: TSR support direct video �

access VGA and EGA support windows �
and menus DOS memory allocation �

interrnpt service routines &much more! 

We're !liaise Computing, manulit!'lurers of high quali ty 
function lihmries clesignecl to reduce the time ancl technical 
expertise required for serious applications development. 

All of our packages include a comprehensive user refer· 
ence manual with extensive examples, ancl sample pmgmms. 

Satisfaction guarnnteecl or return wit hi n :JO clays for a 
fu ll rel'uncl. 

We have a full line of prnclucts lilr C ancl Pascal. For a 
free hrochu re or l11 orcl er call 

800-333-8087! 

BLAISE COMPUTING INC. 
2560 Ninth StrL-c l. Suite .116 Berkeley. CA 947111 14 15 ) 540-5441 
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CHAOS MANOR MAIL 

according to your input. (For a better ex­
planation, just look it up in the Norton 
Integrator.) A better solution to your 
problem could look like this: 

ECHO 1. Ready!, SuperKey, SideKick 
ECHO 2. Lightning, SideKick 
ECHO J. DESQview 
ECHO 4. Windows 
ASK "What shall I load, "1234 
if errorlevel 1 then goto .... . 
if error level 2 then goto .... . 

If you want to stick to your method, 
you could write a little program that re­
boots the system via interrupt 25. 

When you're using DOS 3.3, you can 
write better code using call instead of 
goto. This way your code will be much 
more readable. 

Now to your discussion about word 
processors. I do almost all my editing 
with the Norton Editor (yes, I'm a Peter 
Norton fan), which can do all I need and 
is very small. It also supports a mouse if 
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connected. Just press the left mouse but­
ton, and you can move the cursor around; 
press the mouse button again, and you 
drop the cursor at the new location. I find 
that very useful. When it comes to out­
put, I use TEX. My second-choice editor 
is MicroStar from the Turbo Editor 
Toolbox because it cooperates with 
Lightning so nicely. 

P.S. Just in case you are interested, I 
am �14 years old. 

Konrad Neuwirth 
Vienna, Austria 

Actually, I find that DESQview does 
pretty well on an 80386 for nearly every 
normal operation; when I want to run 
without DESQview, I generally want to 
change the CONFIG.SYSfile as well, and 
ASK won't do that. 

I'm a Peter Norton fan also.-Jerry 

XyWrite's the One 
Dear Jerry, 

With rising frustration, I have read all 
the columns in your series on your search 
for a word processor that is transparent to 
you as a writer and yet has all the features 
that you as a hacker might want. 

I am a practicing attorney, and as such 
I need to create nonstandard documents 
from scratch with reasonable regularity . 
I also lecture and have to prepare appro­
priate outlines in varying detail, tailored 
to the particular course. 

Six or so years ago, I was introduced 
to XyWrite by the head of our word-pro­
cessing department, in which we ran 
Atex at the time. I switched over from my 
then-beloved WordStar, and I've stuck 
with it ever since. 

The key to XyWrite, which I don't be­
lieve you have yet had an opportunity to 
appreciate, is the ability to configure the 
program in just about any way you 
choose. 

Do you want a keyboard that gives you 
all the editing functions without remov­
ing your hands from the keyboard? 
That's what I have. The keyboard driver 
for XyWrite is an ASCII file that loads 
when the program boots and can be re­
written to put all the editing functions 
under whatever mnemonic or ergonomic 
design you choose. 

Suffice it to say that I have assigned to 
the Control key (or, in a few cases, Con­
trol-Alt or Alt-Shift) combinations of my 
choice all the following functions: 

• Cursor movement: one space up, 
down, forward, or back; one word for­
ward or back; one sentence forward or 
back; one paragraph forward or back; top 

continued on page 201 
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11 Important Reasons �
CProgrammers Use �

Our File Manager �
1. It’s written in C. 
Clearly the growing language of �
choice for applications that are fast, �
portable and efficient. All of �
db_VISTA’s source code is written in C. �

2. It’s fast-almost 3 times faster �
than a leading competitor. �
Fast access that comes from the �
unique combination of the B-tree �
indexing method and the "network" or �
direct "set" relationships between �
records. A winning combination for �
fast performance. �

3. It’s flexible. 
Because of db_VISTA’s combination 
ofaccess methods, you can program 
to your application needs with ultimate 
design flexibility. Use db_VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time . 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 
db_VISTA is also well behaved to 
work with most any other C libraries! 

4. It’s portable. 
db_VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
writeapplicationsformicros, minis, or 
even mainframes. 

5. Complete Source Code 
available. 
We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 

6. Ituses space efficiently. 
db_VISTA lets you precisely define 
relationships to minimize redundant 
data. It is non-RAM resident; only 
those functions necessary for opera›
tion become part of the run-time 
program. 

7. Royalty free run-time. 
Whether you’re developing applications 
for yourself or for thousands, you pay 
fordb_VISTAordb_QUERYonly 
once. If you currently pay royalties to 
someone else for your hard work, isn’t 
it time you switched to royalty-free 
db_VISTA? 

cb_VISTA’" 
Features 

� Multi-user support allows flexibility to run on 
local area networks 

�File structure is based on the B-tree indexing 
method 

�Transaction processing assures multi-user 
consistency 

�File locking support provides read and write 
locks 

� SQL-based db_QUERY is linkable 
�File �transfer utilities included for ASCll, 

dBASE optional 
�Royalty-free run-time distribution 
�Source Code available 
� Data Definition Language for specifying the 

content and organization of your files 
�Interactive database access utility 
�Dat a base consistency check utility 

File Management Record 
and File Sizes 

�Maximum record length limited only by acces›
sible RAM 

�Maximum records per file is 16,777,215 
�Maximum file size limited only by available disk 

storage 
�Maximum of 256 index and data files 
�Key length maximum 246 bytes 
�No limit on numberofkeyfieldsper record 
�No �limit on maximum number of fields per 

record 

Operating System �
& Com piler Support �

�Operating systems: MS-DOS, UNIX. 
XENIX ,,ULTRIX, Microport, VMS. �
Macintosh �

� C � compilers: Lattice. Microsoft. IBM. 
Aztec. Turbo C. XENIX. UNIX 
and LightspeedC 

8. SQLbased db_QUERY 
is the query and report writing 
program that provides a relational 
view of db_VISTA databases. 
Use ad hoc or link into your C 
applications . Royalty-free . Source 
code available. 

9. Free tech support. 
60 days of free technical and application 
development support for every Raima 
product. Ofcourse, extended support 
and training classes are also available 
at your place or ours. 

10. Upward database 
compatibility 
Start out with file management in a 
single-user PC environment-then 
move up to a multi-user LAN or a VAX 
database application with millions of 
records. You’ll still be using db_VISTA. 
That’s why so many C programmers 
are choosing db_VISTA. 

11. WKS LIBRARY 
The WKS LIBRARY PROVIDES 
THE MOST EFFICIENT WAY FOR C 
and BASIC programmers to interface 
with 1-2-3, Symphony and dBASE. 
t Reads & Writes WKS & WK! Files 
t Reads & Writes DBF Files 
t 1-2-3, Symphony & dBASE compatible 
t Source Included 
t No Royalties 

30-day Money Back Guarantee! 

Price Schedule db_ VISTA db_OUERY 

D Single user $ 195 $ 195 
D Single user w/Source $ 495 $ 495 
D Multi-user $ 495 $ 495 
D Multi-user w/Source $ 990 $ 990 

NEW: 
D WKS LIBRARY for 

Lotus 1-2-3 $ 195 

Call Today! 
Ordering is easy - simply call 
toll-free. We’ll answer your technical 
questions and get you started. 

1 (800) db_RAIMA 
(800) 327-2462 or IVISA I 

(206) 828-4636 

For international orders: 
In the U.K . call � Systemstar Ltd.: (0992)500919 

FAX: (0992)554261 

In Switzerland call Comptronix AG: 0172504 10 
FAX: 01 7258777 

In France call � ISE-CEGOS: (1) 46 09 2828 
FAX: (1) 46 09 2800 

In Belgium call � Lemnie S.A.: (02) 720.96.57 
FAX: (02) 721.12.00 

In Germany call � ESM GmbH: 07127/5244 

RAIMA™ 
CORPORATION 

3055 - ! 12th NE, Bellevue, WA 98004 USA �
FAX: (206) 828-3131 Telex: 6503018237 MCJUW �

' 1988 Raima Corporation �



When you want to talk computers .. �
AT ARI COMPUTERS AMIGA SOFTWARE MS/DOS SYSTEMS 

65XE 64K Computer ... .. .. . . 109.99 Mimetics NEC APC-IV Powermate . . .. 2,399.00 
130XE 132K Computer ....... 149.00 Amigen Gen Lock ... .. ... . . . 159.00 � PC-TOO 80286 1.2MB, 512K .. 899.00 
520ST-FM Monochrome Syst. . 699.00 New Tek Inc. Toshiba T-1 000 Laptop ...... 799 .00 
1 040ST Color System . . . . . . . .. Call Digi-View 2.0 . . .... .. ..... .. 149.00 � Zenith Laptops . . . ...... . . . Call 
SF124 Monochrome Monitor .. 169.00 Digi-Paint ......... . . ... . . . .. 44.99 
SF1224 Color Monitor . . . . . .. 329 .00 Sub-Logic Corp. 

Flight Simulator II ... 
Word Perfect Corp. 
Word Perfect ..... . 

MACINTOSH PRODUCTS 

NEC 
Multispeed­
HD $2489 

Includes: 520ST·FM, 51 2K RAM with 3112" Drive 
Built-In , Basic, RF-MOD, Atari Mouse, and MULTIFUNCTION CARDS 
SF-1224 Color Monitor. 

EVEREX AST 
60MB Tape Backup $899 6-Pak Plus 576 Board . 149.00 AT ARI ST SOFTWARE Hot Shot 286 Accelerator ... . . 349.00 
Hard Drives HerculesAccess CMS Color Card . ... ... .. . . . .. . . . 169.00 �Leaderboard Golf .. ... ... . .. . 24.99 MacStack 60 . .. .. . . .. . . . ... 899.00 Graph ics Card Plus . . . . . . ... 199.00Antic Everex IntelCAD 3D ..... . ......... . .. . . 29.99 � 40MB SCSI ... . ... .. .... ... 999.00 � Inboard 386 Board .......... 799.00�PCPC .Avant Garde 5th GenerationPC Ditto (IBM Emulation) . . . ... 64.99 MacBottom HD45 ... .. . ... . 1149.00 Logical Connection 256K ..... 339.00 Batteries Included Floppy Drives Quad ram Degas Elite . . .. ... . . . . .. .... 39.99 Central Point Quad386XT 80386 PC-Upgr ... 799.00 Soft Logik Corp. Magnum 800k ..... .... . ... . 209.00 � Video 7 Publishing Partner . .. .. . . . .. . 64.99 Mirror Technologies Vega V.G.A. Adapter ........ 299 .00 �Timeworks BOOK Floppy External . .. . .... 199.00 Zuckerboard Swiftcalc/Wordwriter ... ... .... 4 7 .99 Monitors I Color Card w/Parallel Port . . .. . 89.99 VIP Network Specialties 

Professional Gem ..... . ..... 139.00 High Top FPD . . . . . .. 1199.00 MS/DOS SOFTWARE Word Perfect Corp. Radius 
Word Perfect .. . .. .... . . . .. . 189.00 Full Page Display . .. .. . .. . . . 995.00 Ashton-Tate 

Two Page Display ... . .... . . 1595.00 d-Base Ill+ . . . ......... 389.00 �
BorlandAMIGA ·SOFTWARE Sigma Designs 

Laser View Display for II . . . . 1,749.00 Quattro . . . . ..... . . . . . .. ... 129.00 
Absoft Memory Upgrades 5th Generation 
AC Basic .... . ............. 139.00 � Dove Computer Fastback Plus ..... . . . .. . . .. . 84.99 
Aegis Development Mac Snap 2SE . . . . . ... 359 .00 Fox Software 
Animator/Images .. . ..... .. .. . 89.99 Scanners Fox Base & Development .. . . 219.00 
Draw Plus .... . ..... .. . .. .. 149.00 AST IMSI 
Sonix . . . . . . . . . . . . . . .. 49.99 Turboscan . ...... ...... .. 1,349.00 � Optimouse w/dr. Halo ... . .. .. .89.99 
Discovery Software Datacopy Logitec 
Marander II . . . . . . . . . . . .. 31 .99 730 Flatbed Scanner . . ..... 1 , 199. 00 Hi-Res Buss Mouse . .. . . .. ... 99.00 
Electronic Arts Lotus 
Deluxe Video 1 .2 . . . . . . .. 89.99 MS/DOS SYSTEMS Lotus 1 .2.3 .... . .... .. ..... 299 .00 
Gold Disk Software Software Publishing 

Ast Premium 286 & 386 .. .... .. CallPagesetter w/Text ed. . .. .. ... 89.99 First Choice . .... .. .. . . .... . . 99.99 �
Compaq Desk pro and Portbls . . . . Call Micro Illusions Word Perfect Corp. 
IBM PS/2 25, 30, 50, 60, 80 . ... . Call Dynamic Cad ... . ... . ...... 349.00 � Word Perfect 5.0 ..... . .. . .... NEW
Leading Edge ..... ... .... .. 899.00 

v 
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.........When you want to talk price. �
MONITORS 

0 

MODEMS PRINTERS · 

Amdek 
Video 21 OA 12" Amber ... .. .. 89.00 
Video 410 12"A/G/W ... . (ea.) 139.00 
Magnavox 
7BM623 12" TTL Amber ...... 99.00 
CM8505 14" RGB/Composite . 189.00 
CM8515 14" RGB/Composite . 269.00 
9CM053 14" EGA .. . ... . .... 379.00 
9CM082 14" VGA Display .... 459.00 
NEC 
GS-1400 14" Monochr. TTL .. 219 .00 
JC-1402 Multisync-11 ... . ..... 599.00 
Packard Bell 
PB-1418F 14" Flat TTL A/G/W . ... 
.. ........ ...... ..... (ea.) 119.00 

PB-1420CG 14" Mid-Res CGA 269.00 
PB-1422EG 14" Hi-Res EGA .. 369.00 
PB-8426-MJ Uniscan Monitor . 399.00 
Princeton Graphics 
Max-12 12" TTL Amber ...... 149.00 
Seiko 
CM-1430 14" VGA Display .... 649.00 

Magnavox CM 8762 $
14'' RGB/Comp. 269 

DRIVES 

Anchor 
6480 C64/128 1200 Baud . .. 99.99 
520 ST520/1040 1200 Baud . . 129.00 
1200E 1200 Baud External .. . 129.00 
Atari 
XMM301 XL/XE 300 Baud . . .44.99 
SX-212 St Modem . 99.99 
Avatex 
1200 He External . . .... 99.99 
2400 External ..... . ........ 189.00 
Best Products 
2400 Baud 112 Card w/software 149.00 

, Everex 
Evercom 2400 Baud External . 209.00 

Practical Peripherals$
2400 Stand Alone 189 
Hayes 
Smartmodem 300 Ext. .. . . .. . 159.00 
Smartmodem 1200 Int. .. . .... 279.00 
Packard Bell 
1200 External ... . . .. .. . . .... 89.99 
2400 External . . ....... . .... 169.00 
Practical Peripherals 
1200 Baud External .... .. .. . 119.00 
1200 Baud Internal. . ... 79.99 

Atari 
XDM-121 Letter Quality XL-XE 209.00 
XM-M801 XL-XE Dot Matrix .. 199.00 
XM-M804 ST Dot Matrix ...... 199.00 
Brother 
M-1109 1 OOcps Dot Matrix . . 169.00 
M-1509 180cps 132col. .. . ... 389.00 
HR-20 22cps Daisywheel ..... 379.00 
Citizen 
1200 120cps Dot Matrix .. .... 159.00 
Premier-35 35cps Daisywheel . 479.00 
Epson 
LX-800 150cps, 80 col . .. . .... 179.00 
FX-86e 240cps, 80 col. . . ....... Call 
FX-286E 240 cps, 132 col . ... .. Call 
LQ-500 180 cps, 24-wire ........ Call 
LQ-850 330 cps, 80 col ......... Call 
LQ-1050 330 cps, 24-wire ....... Call 
FX-850, FX-1050 .. .. . ......... New 
Hewlett-Packard 
2225A Thinkjet . . . ........ 369.00 �
NEC 
P2200 Pinwriter 24-wire ...... 379.00 
P660 Pinwriter 24-wire . . . .. 459.00 
P760 Pinwriter 132 col ...... . 679.00 
Okidata 
Okimate 20 color printer .. 129.00 
ML-182 180 cps, 80 col ...... 249.00 
ML-320 300 cps, 80 col ...... 379.00 
ML-390 24 wire, 270 cps .... . 519.00 

Supra 
2400AT 2400 Baud Atari ..... 169.00Atari 
U.S. RoboticsAA314 DS/DD ST Disk . . . . ... 219.00 
Direct 1200 Baud External .... 109.00 SHD204 20MB ST Hard Drive .619.00 

C.LTD (For Amiga) Direct 2400 Baud External . . .. 199.00 
C.L TD 20MB (A2000) . ....... 769.00 � Panasonic KX-P1080i C.L TD 33MB (A2000) .. . ..... 879 .00 DISKETTESC.LTD 44MB (A2000) .. .. ... 1099.00 144 cps, 80 col. S169 
C.L TD 50MB (A2000) ....... 1139.00 � Maxwell PanasonicC.L TD A500 SCSI Controller .. 179.00 MD 1-M SS/DD 5 Y4" . .. . .. ..... 8.49 � KX-P1091i 194 cps, 80 col .... 199.00 

I Indus MD2-DM OS/DD 51/4'' . .. . . ... .. 9.49 KX-P 1092i 240 cps, 80 col .... 339.00GT Disk Drive Atari XL/XE ... . 199.00 MF1-DDM SS/DD 3112'' ........ 12.49 � KX-P1595 200 cps, 132 col. .. 479.00GTS-100 ST Drive . . ... .. . .. 219 .00 
MF2-DDM DS/DD 3112'' .. . . ... 18.49 Star Micronics Racore 
MC-6000 DC-600 Tape . .. ..... 23.99 NX-1000 140 cps, 80 col . .... 179.00Jr. Expansion Chassis .. ... . . 299 .00 
Sony NX-1 OOOC C64/128 Interface .. 179.00 Seagate Technologies 

NX-15 120 cps, 132 col ...... 329.00MD1D SS/DD 5112' ' . . .... . . .. . . 6.99 ST-225 20MB Drive ......... 249.00 �
ToshibaMD2D OS/DD 5112'' .. .. ...... .. 7.99Supra 
P321-SL 216 cps, 24-wire .... 499.00Atari ST 20MB Hard Drive .... 589.00 MFD-100 SS/DD 3112'' ... . . ... 11.99 
P351 -SX 300 cps, 24-wire .... 999.00I Amiga 2000 20MB Hard/Drive . 629 .00 MFD-200 OS/DD 3112'' .. . .. . . . 16.99 

In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950 �
Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 �

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 �
CMO, 101 Reighard Ave., Dept. A1, Williamsport, PA 17701 �

OVER 350,000 SATISFIED CUSTOMERS • ALL MAJOR CREDIT CARDS ACCEPTED • CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP 
POLICY: Add 30/o (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery, use your credit card or send cashier's check or bank money order. Credit cards are not charged until oNe ship. Pennsylvania residents 
add 6% sales tax. All prices are U.S.A. prices and are subject to change, and all items are subject to availability. Defective software will be replaced with the 
same item only. Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee com­
patibility. All sales are final and returned shipments are subject to a restocking fee. We are not responsible for typographic or photographic errors. 
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ASK BYTE �
Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 

A Drive for All Seasons 
Dear Steve, 

I'm looking for a 31h-inch floppy disk 
drive capable of coping with the IBM 
1.44-megabyte format as well as the 
Apple SOOK-byte format. I have asked 
most of the major brand representatives 
in Europe about this, but so far I've been 
without luck. I think there must be quite 
a market for such a device, so I don't 
understand why it should not exist. 

H. Anjou 
Gothenburg, Sweden 

There's an old saying in this country 
that there's an oddball in every crowd. In 
the computer crowd, the oddball is Apple 
Computer. Apple's disk system for all its 
computers uses an unusual data encoding 
method called group coding, whereas 
modified frequency modulation (MFM) 
encoding is the basis for the dominant in­
dustry standard dictated by IBM. Apple's 
method is very software-intensive, using 
a variable-speed 80-track drive to obtain 
its BOOK-byte-per-disk capacity. 

The IBM 1.44-megabyte disk drive 
uses industry-standard controllers. The 
differences between the systems make de­
signing a single drive to work with both a 
bit adventurous. At least two companies 
have attempted to market controllers that 
permit industry-standard 40-track dou­
ble-sided drives to be used with the Apple 
I I series; both failed. It seems highly un­
likely that anyone will design and market 
a disk drive that works with both kinds of 
controllers with acceptable reliability. 
I'm not saying it can't be done-just that 
no one is likely to do it. -Steve 

Alive and Kicking 
Dear Steve, 

Do you know where I can get software 
to let me use my Osborne 1 with a hook­
up to an IBM PC XT? I've tried several 
sources without success. 

Steven Takle 
Fridley, MN 

I don't know ofany specific software 
package that links Osborne or other 
CPIM machines to IBM PCs. Maybe you 
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can find something on CPIM bulletin 
board systems (BBSes), CompuServe, or 
The Source. You can find a large list of 
user groups and BBSes in Computer 
Shopper magazine. 

You can operate a PC from a remote 
computer of almost any type with some 
communications programs. Procomm, for 
example, has a host mode that provides 
many of the features ofBBS control pro­
grams, and it has a shell-to-DOS func­
tion that allows the remote user full ac­
cess to the PC. All 110 is redirected to the 
COM port. This would allow you to use 
Modem7 or some other program on your 
Osborne to run the PC remotely. Pro­
comm is available on most local BBSes, 
or you can order it from Datastorm Tech­
nologies, Inc., 1621 Towne Dr., Suite G, 
Columbia, MO 65205. One advantage of 
downloading from a local BBS is that you 
can try it before you buy it. -Steve 

IN ASKBYTE, Steve Ciarcia, a computer con­
sultant and electronics engineer, answers 
questions on any area ofmicrocomputing and 
his Circuit Cellar projects. The most repre­
sentative questions will be answered andpub­
lished. Sendyourinquiryto 

Ask BYTE 
One Phoeni"x: Mill Lane 
Peterborough, NH 03458 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech­
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 

Protocol Problems 
Dear Steve, 

My computer is a Hewlett-Packard 
IPC, a machine that is apparently a poor 
stepchild. 

My problem concerns connecting an 
external disk drive. According to the 
manuals, any drive that uses the Amigo 

or SS-80 protocol can be directly con­
nected (via the HP-IB or IEEE-488) and 
operated using drivers in the operating 
system. Since I don't want to pay HP's 
price for its drives, I've been looking for 
another source. Unfortunately, no one 
has heard of the required protocols. 

Do you know of a source of informa­
tion? I've already tried HP and local 
dealers. I've also written to drive manu­
facturers, to no avail. 

James A. Hazel 
Bremerton, WA 

A field that is evolving as rapidly as 
microcomputers creates its inevitable or­
phans and unsupported, expensive, and 
hard-to-find products. 

For a number ofreasons (but mostly by 
accident), the Seagate ST506 and ST412 
hard disk drive interfaces have largely 
dominated, with a strong showing by the 
Shugart Associates system interface 
(SAS/) and small computer system inter­
face (SCSI). The HP-IBIIEEE-488 inter­
face, though usable with hard disk 
drives, was developed to connect labora­
tory instruments to minicomputers; it is 
therefore less than optimal for hard disk 
drive applications. The newer, simpler 
Seagate and SCSI drives have dominated, 
with run length limited (RLL) coming on 
fast as a variant. 

With this in mind, it should be no sur­
prise to you that I haven't been able to lo­
cate any third-party drives that would be 
compatible with your system. Your 
choices would seem to be as follows: Go 
without a hard disk drive, buy HP's ver­
sion, or get a different computer-such 
as a PC or PC compatible-for which 
bargain-priced drives are offered by 
dozens ofsuppliers. -Steve 

Identical Printers 
Dear Steve, 

What is the difference between Epson­
and IBM-compatible printers with regard 
to the Centronics interface? Is this differ­
ence a hardware- or software-dependent 
feature? 

Also, is it possible to interface an 
continued 



USA ........ 800-336-1166 �
Canada .... ...... .... ............................800-225-1 166 �
Ohio & Alaska (Collect) ..................216-494-3781 �
lnternalional ................................... 216-494-3781 �
TELEX ............................. .............. ... 9102406879 �
FAX .. ............ .. ..... .. .... ................... 216-494-5260 �

Business Hours: 830AMto 8:00 PM tsTMonday through Fnday 
Pnces. Termsand Conditions are sub1_cct to change. 

Copynght 1988 Programmer'sConnection Incorporated 

Establis hed 1984 �

DGE!.POMIER �
We're Programmer's Connection, the leading 
independent dealer of quality programmer's 
development tools for IBM personal com­
puters and compatibles. We can give you the 
knowledge to help you make the best software 
buying decisions possible. 
Informative Buyers Guide. The CONNECTION, our 
comprehensive buyers guide and catalog, contains 
prices and up-to-date descriptions of over 750 
programmer's development tools by over 250 
manufacturers. Each description covers major 
productfeatures as well as special requirements,ver­
sion numbers. diskette sizes, guarantees, and more. 
In addition, the CONNECTION features interesting ar­
ticles by leaders in the programming industry. 
How to Get Your FREE Copy: 1) Use the reader ser­
vice card provided by tllis journal; 2) Mail us acard 
or letter with your name and address; or 3) Call one 
of our convenient toll free telephone numbers. 
If you haven't yet received your copy of the 
Programmer's Connection Buyer's Guide, act 
now. Increasing your knowledge about these 
products could be one of the most powerful 
things you'll ever do. 

386 products 
386 ASM/386 LINK by P/1ar lap So/Mare ............. ... 
386 DEBUGGER byPnarlap Software.. ......... ........... 
NOP C-386 byM1cmWay .. ... ............................ . 
NQP ForTran-386 by MiclOWay .............•......•.....•. 
PC-MOS/386 Single-User by The Sof/wa1eUnk... 
PC-MOS/386 5-User by 71le So/Mare Unk ... 
PC-MOS/386 25-User by lhe Unk .. . 
VM/386 by/GC .... .................. .... ........ .. ......... .New 

blaise products 
ASYNCH MANAGER Speofy Cor Pascal.. ........... .. �
CTOOLS PLUS/5.0 ... ........................................ . �
PASCAL TOOLS1TOOLS 2 .. ................................. . �
Turbo ASYNCH PLUS/4.0 ...................................... �
Turbo CTOOLS .................................................... �
Turbo POWER SCREEN ..................... . �
Turbo POWER TOOLS PLUS/4.0 .................. �
VIEW MANAGER Speofy Cor Pascal ...................... . �

borland products 
EUREKA fqua/1on Solver ... ....................................... �
Paradox 2.0 by Ansa/Borland ... ............................... . �
Paradox 386 by Ansa/Borland .......... ....................... . �
Paradox Network Pack by Ansa/Bo1/and... ............... .. �
Quattro: The Prolessional Spreadsheet. .............. �
Sidekick Plus... ... .. ....................... �
Turbo Basic Compiler... ........................................ . �
Turbo Basic Suppor1 Products All va11ebes .............. . �
Turbo CCompiler................................................ . �
Turbo Pascal Compiler ......... ... .............................. �
Turbo Pascal Database Toolbox ............................. �
Turbo Pascal Developer's Toolkit .. .. ....................... �
Turbo Pascal Editor Toolbox ...... ....... ....................• �
Turbo Pascal Gameworks Toolbox ........................ �
Turbo Pascal Graphix Toolbox. .. . ...................... �
Turbo Pascal Numerical Methods Toolbox �
Turbo Pascal Tutor ......... ............ . . �
Turbo Prolog Compiler. .. .. . .... .. ... .New Version �
Turbo Pro kJg Toolbox ......................................... . �
Other Borland products.. ............................... �

c language 
C_talkbyCNS .. ... ... ....... ..... .................................. �
Eco-CBS Modeling Compiler byEcosof/ ... ...•......•.. .. �
Lattice CCompiler from/;J//1ce ... ...................... ...... �
Mark Williams Let's CWilh FREE csd... ................... �
Uniware 68000 CCross Compiler b)'SOS �
Uniware Z-80 CCross Compiler by sos ..... �
WATCOM C6.0 byWATCOMGroop ........................... �

database management 
Clipper byNan/uckel ...................... ..... .................... �
dBASE Ill P\usbyAshlon·Tate. �
dBFast dBASE !II Plus Comp bydBFasl ... .. ... .Nr:.v Ve1s �
FoxBASE+ ...................... �
FoxBASE+/386byFox Sol/\Vaie .. ............................ �

Circle 182 on Reader Service Card 

List Ours 

495 389 �
195 145 �
595 529 �
595 529 �
195 179 �
595 539 �
995 869 �
245 219 �

175 135 �
129 99 �
175 135 �
129 99 �
129 99 �
129 99 �
129 99 �
275 219 �

167 115 �
725 525 �
895 639 �
995 725 �
247 179 �
200 125 �
100 68 �
100 68 �
100 68 �
100 68 �
100 68 �
395 285 �
100 68 �
100 68 �
100 68 �
100 68 �
70 49 �

150 115 �
100 68 �

CALL CALL �

150 129 �
100 69 �
450 289 �

75 54 �
995 899 �
995 899 �
295 269 �

695 379 �
695 439 �
99 89 �

395 249 �
595 399 �

FrontRunner by Ashton-Tate . . ..... .. New �
Geniler bybytel. .. . ... .... ..........•...•...............•..... �
Tom Rettig·s LibrarybyTcm Re/lig &Assoc ..... .. ........ �

digitalk products 
SmalltalkJV .. ......................................................... �
Smalltalk1V 286.... .. .. ... . . . . .................. . �
Smalltalk/V Suppor1 Utilities Alf Vaneties ............. .... . �

golden bow products 
Vcache.................................................................. �
Vleature Hard Disk Uliflty.....•.....................•.... ......•... �
Vleature Deluxe Harri Disk utility. �
Vopt Hard Disk OptirrizaJ1on utility... ........................... . �

komputerwerk products 
Finally BASIC IDU/ines ... ................................. ········ �
Finally Modules . . . . . . . . . . . . ......... ........ ...... �
Finally XGral .... ..................................................... �

lahey computer products 
F77L-EM/16 ... ....................................................... �
F77L-EM/32 .. ........................................................ �
F77L-FORTRAN Compiler .............................. ...... . �
Lahey Personal Forlran 77. .................................... �

wiYI Toolkit.. ... ................ .................................... . �

logitech products 
Logitech HI REZ Mouse . ... .. .Nr:.v �
Logitech Mouse with Plus Software .. �

W11/JLOGICAOO . ... .... ............. .... . �
W1/h LOGICAOOand LOG/PAINT ...... ... .................... �
Wtlh LOG/PAINT .. ... . 

Logitech Series 2Mouse with Plus Software... .. .... . 
Other Logitech Products ....................................... 

microsofl products 
Microsott BASIC Compiler .. ....... ... ....... Nr:.v Ver;ion �
Microsott CCompiler 5w/Cr:JJr#ir:.v .............. . �
Microsott COBOL Compiler w1tfJ COBOL Tools ... ........ �
Microsott FORTRAN Optimizing Comp .. ................... . �
Microsott Macro Assembler... ................................ �
Microsott Mouse All Varieties ................................... �
Microsott OS/2 Programmer's Toolkit .................... �
Microsott Pascal Compiler ... ...... ........................... . �
Microsott QuickBASIC 4 .. ..................................... . �
Microsott QuickC ... ................................................ �
Microsott Windows .... .. ... .... ................... ........... . �
Microsott Windows 386... ...................................... �
Microsott Windows Development Kit .. .................. . �
Other Microsott products .... ..... . . . . .................. . �

persofl products 
SmartMOVE ......... ...... ..... ............ ....... .. .... .... New �
SmarTERM 220 ... . ... .... .. Nr:.v �
SmarTERM 240 .... . .. .. ....... .. ............ .... .. ... ...... Nr:.v �

195 CALL 
395 �
100 �

100 �
200 �

CALL 

60 �
80 �

120 �
60 �

99 �
99 �
99 �

695 �
895 �
477 �
95 �

119 �

149 �
119 �
189 �
21 9 �
149 �
99 �

CALL �

295 �
450 �
700 �
450 �
150 �

CALL �
350 �
300 �
99 �
99 �
99 �

195 �
500 �

CALL �

149 �
195 �
345 �

CALL for Products Not Listed Here 

249 �
89 �

84 �
175 �

CALL �

55 �
74 �

111 �
55 �

85 �
85 �
85 �

639 �
799 �
429 �

85 �
99 �

119 �
98 �

153 �
179 �
119 �

79 �
CALL �

219 �
299 �
465 �
299 �
105 �

CALL �
239 �
199 �

69 �
69 �
69 �

129 �
329 �

CALL 

135 �
179 �
309 �

ORDERING INFORMATION �
FREE SHIPPING. Orders within the USA (including 
Alaska & Hawaii) are shipped FREE via UPS. Call 
for APO, FPO, PAL, and express shippi ng rates. 
NO CREDIT CARD CHARGE . VI SA, MasterCard 
and Discover Card are accepted at no extra cost. 
Your card is charged when your order is shipped. 
Mail orders please include expirat ion date and 
authorized signature. 
NO COD OR PO FEE. CODs and Purchase Orders 
are accepted at no extra cost. No personal checks 
are accepted on COD orders. POs with net 30-day 
terms (with initial minimum order of $1 DO) are 
available to qualified US accounts only. 
NO SALES TAX. Orders outsi de of Ohio are not 
charged sales tax. Ohio customers please add 5% 
Ohio tax or provide proof of tax-exemption. 
30-DAY GUARANTEE. Most of our products come 
with a 30-day documentation evaluation period or 
a 30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 
SOUND ADVICE . Our knowledgeable technical 
stall can answer technical question s, assist in 
comparing products and send you detailed product 
information tailored to your needs. 
INTERNATIONAL ORDERS . Shipping charg es for 
International and Canadian orders are based on the 
shipping carrier's standard rate. Since rates vary 
between carriers, please call or write for the exact 
cost. International orders (except Canada), please 
include an additional $20 for export preparation. 
All payments must be made with US funds drawn 
on a US bank. Please include your telephone num­
ber whe n ordering by mail. Due to government 
regu lat ions. we cannot ship to all countries. 
MAIL ORDERS . Please includ e your telephone 
number on al l mail orders . Be sure to speci fy com­

andanyap­
plicable compiler or hardware interface(s). Send �
mail orders to: �

Programmer 's Connection �
Order Processing Department �

7249 Whipple Ave NW �
North Canton, OH 447211 �

periscope products 
Periscope I w1//1Board .......... .......... ....... �
Periscope II with NM/ Breakout �
Periscope 11-X Software only .. . ................. .. ........ �
Periscope 11110 MHz ve1sion ... ................................ . �

peter no 
Advanced Norton Utilities ........... ............... 
Norlon Commander .... .......................................... 
Norlon Editor ........ .. . ......................... .. ........... .... . 
Norton Guides Specify 

ForOS/2 ......... ................................................. . �
Norton Utililie! ............. .................... �

txm products 
DATABACK . ..... .. ........... .... ..... ........ .. ....... New �
MACK DDS .. . . .. ....... ..... ... ... ...... ....... ..... .. .... New �
Turbo GGRAPHICS Development Library ....... .New �

wilh Sowce Cooe .. ......... ................ . ...... .... New �

other products 
Actor by l11e .. ................................ �
APL•PLUS PC byS7SC . . ..... ............................. ..... �
Briel by Solution Systems. ....................................... �
Dan Bricklin's Demo ll bySo �
Oesqview lrom Quarterdeck .. ..... ......... .................... �
Oesqview API Products A// Vane/le! . �
EXTEND FDRT77 Extens byDesign l �
Flow Charting II+ by Pal/on & Palla .. �
GRASP byPaul Mace So/Mare . ................................ �

�
Instant Replay Ill by Nos1raolam1 
MaceUtilitiesbyPau/MaceSol1 ..................... 
MathCAD byMathSolt . .. ................................ ....... . 
Microcompatibles Products Al/ Vi 
Microport Products All V;yic/1es 
MICROSTAT-11 S/a/IS//CS Pack byEco: 
Opt-Tech SorlbyDpl·Tecnoa1a Proc 
Peabody Dy Cop1a11111. Specify t.aogu, 
PC Tools Deluxe DyCeolr.1>lfhm1St 
PMI Products All tta11er1es . 
Quinn-Curlis Products All 
STATGRAPHICS bySTSC 
TUB Version Control Dy B, 

5 s1at1on tAN.............. .............. 
TurboGeometry Library by Disk sa11wa11 
XENIX System VAll Var1et1csbySCO.. .. 

455 369 �
175 139 �
145 105 �

1395 1119 �

150 89 �
75 55 �
75 59 �

100 65 �
150 109 �
100 59 �

70 67 �
60 58 �
BO 75 �

150 135 �

495 439 �
695 529 �
195 CALL �
195 179 �
130 115 �

CALL CALL �
149 129 �
229 189 �
99 85 �

325 CALL �
150 129 �

99 85 �
349 319 �

CALL CALL �
CALL CALL �

395 359 �
149 99 �
100 89 �
79 69 �

CALL CALL �
CALL CALL �

895 699 �
100 89 �
300 269 �
100 89 �

CALL CALL �
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Integrand's new Chassis/System is not another 
IBM mechanical and eh1ctrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports. Why settle for less? 

Accepts PC, XT. AT Motherboard5 and 
Passive Backplanes 

Doesn't Look Like IBM 

Rugged. Modular Construction 

Excellent Air How & Cooling 

Optional Card Cage Fan 

Designed to meet FCC 

204 Wa!/ Supply, UL Recognized 

145W & 85W alm available 

Reasonably Priced 

·- ·---------·--­�····. -· ..... ··-. --· ----···· ....-...w -.. 
RESEARCH CORP. 

Call or write for descriptive brochure and prices: �
8620 Roosevelt Ave. • Visalia, CA 93291 �

209/651-1203 �
TELEX 5106012830 (INTEGRAND UD) �

EZLINK 62926572 �
We accept BankAmericard/VISA and MasterCard �

IBM. PC, XT. AT tiadcmarks of International Busincs-; Machines. 
Drives and computer boards not included. 
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ASK BYTE 

Epson-compatible printer with an IBM 
PC? If so, how is this done? 

Finally, I'd like to know the intrica­
cies involved if you use a serial interface 
(RS-232C) for the printer. 

V. Shyamasunder 
Bangalore, India 

The hardware for an Epson interface is 
identical to an IBM-compatible printer 
interface. This interface was originated 
by Centronics. The commonly used sig­
nals include 8 data bits, an active-low 
data-available strobe, an active-low ac­
knowledge strobe, an active-high level 
busy signal, and ground signals. The dif­
ference between the two types ofprinters 
lies in the graphics mode each supports; 
the graphics mode is controlled by the 
computer via the high bit ofdata sent to 
the printer. 

In graphics mode-high bit set-an 
IBM-compatible printer will reproduce 
the high-ASCIIscreen graphics character 
of the IBM PC family; a non-IBM-com­
patible Epson will produce different 
characters. In text mode, high bit clear, 
the two printers will produce the same 
output. You can use an Epson-compatible 
printer with an IBM-type computer, ifthe 
IBM graphics characters are not re­
quired, simply by connecting the com­
puter and printer with a cable that has 
suitable connectors at the ends, typically 
either a 36-pin Amphenol-type connector 
or a DB-25 connector. 

You can use a serial printer with an 
IBM-type computer via a COM port and a 
suitable . cable-usually with a DB-25 
connector on the printer end and a DB-9 
or DB-25 connector at the computer end. 
Since many serial printers follow DTE 
(data terminal equipment) protocol 
rather than DCE (data communications 
equipment), you'll need a null modem 
adapter or cable for successful opera­
tion. These adapters interchange thedata 
and handshaking lines. While it's easy 
for experienced users to construct cables 
and adapters for serial interfacing, it is 
frequently frustrating and time-consum­
ing for novices. Sources such as Jameco 
Electronics and JDR Microdevices (both 
advertise in BYTE) carry ready-made 
cables and adapters that will prevent or 
eliminate most problems.-Steve 

Polylingual Clone 
Dear Steve, 

I'm interested in buying an IBM AT 
clone. However, I need the system to op­
erate in English and Japanese (my key­
board has four character types: English, 
kanji, katakana, and hiragana) . In Japa­
nese mode, I need to be able to select the 

character I need from a shift/function 
key and have this character displayed on 
the CRT or printer. 

Many printers can print in different 
languages (e.g., the Epson can print in 
German and French), but Epson USA 
couldn't help me. I need this system to 
operate as a regular computer or word 
processor. 

M. J. Cavanaugh 
Steger, IL 

A PC clone that writes in English and 
three different Japanese character sets 
sounds like a tough item to find in the 
U.S. market. The old Epson MX-80 
printers sold in the U.S. a few years ago 
did include a katakana character set, but 
I haven't seen any otherprinters with this 
feature. 

You may be able to use Microsoft Win­
dows ifyoucangeta copy ofthe Japanese 
version. Microsoft Systems Journal 
(March 1988) contains an article on im­
plementing Windows for Japanese com­
puters. The article vaguely implies that a 
Japanese version ofthe PC AT or clone is 
required. It is not necessary for the 
printer to have the Japanese characters, 
however, because Windows uses its own 
fonts and prints in graphics mode when 
you use a dot-matrix printer. 

You may be able to find out if this ap­
proach_is feasible by calling Microsoft at . 
(800) 426-9400.-Steve 

Computerized Slide Show 
Dear Steve, 

I am attempting to store some docu­
ments that are four to eight pages long on 
my IBM PC. The documents contain 
mostly text, but some have line drawings, 
graphs, and maps. I'd like to retrieve 
these documents and display them on the 
screen with as little extraneous display as 
possible . Most word processors and 
desktop publishing software display 
more than the document on the screen. 
What options do I have for storing and 
displaying documents in this manner? 

I'm using an IBM PC AT with an EGA 
card. 

Doyle L. Jones 
Clinton, MS 

If I understand correctly, you want to 
display documents page by page on your 
PC, but not necessarily for editing. In 
other words, you want a slide show. 

There are a few programs that are de­
signed especially for this kind of task. 
Two are Show Partner and Show Partner 
Professional by Brightbill-Roberts & 
Co., 120 East Washington St., Suite 421, 

continued 
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Every Proteus is American made from 
the ground up. And ,guaranteed 

compatible with all IBM PC/AT 

NASA FLIESWITH 
AND SO CAN YOU PROTEUS 386A opt. lOMHz 

''.4 16MHz, zero lt'ait state 
'hot rod'!" ''.4111011g the top 

software and add-on prod­
ucts. As well as with 
DOS, OSfl, UNIX, 
XENIX, NOVELL and I
terns. None 
is alien to 
Proteus! 

SATISFACTION 
GUARANTllD. 

If -you're not fully 
satisfied with your 
Proteus purchase, re­
turn it during the first 
30 days for a full 
refund. 

THE MOST lXTRAORDINARY 
SUPPORI' IN THE INDUSTRY. 

We don't leave you out in orbit 
after we make the sale, either. 
Proteus has a contract with a nation­
wide computer maintenance company. 

If something should go wrong with 
your Proteus system during the fie.t 15 
months, we'll send a qualified techni­
cian to your site to fix it. Free! 

just call our toll-free technical support 
hotline any time you have aquestion or 
need help. We'll take care orthe rest. 

100 products of the ycar1" 

MONOCHROMlSYSTlM $2908 
WITH A 40M8, 28MS HARD DISK ............ 

lGACOLORSYSTlM 3329 
WITH A 40M8, 28MS HARD DISK ......... 

VGA SYSUM (800x600) $3966 
WITH A 40M8, 28MS HARD DISK .......... .. 

PROnUS 

\ 
CACHE x

STANDARD fEAJURIS: 386A 386 GTX \ 286E 
INTILCPU 80386 80386 

SPUD MHZ 20/16/6 10/16/6 

MITSTATt ZERO ZERO 

SYSJ(MMtMORY 1024Klol6MB 1024K to16MB 

OCHtMIMORYSIZE 64KB 64KB 

KBD.SEllCTABUSPUDS Yts Yts 

COPROWSORSUPPOl!I 80187/387 80387 

3l:llTSLOTS - 1 

16-BITSLOTS 6 4 
8BITSLOTS l 1 

StRIAlPORTS l l 

l'i\IAlltlPOI!! I l 

llAl1l DISK/JD. CTU. Yts Yts 

l.2MB5'/4''0R 1.44MB 3.5"m. Yts Yts 

ROMllA'iIDStlUP/DIAGllOSTICS Yts Yts 

POWll SUPPLY ZOOW lOOW 

lNHANCtD 101 ·KtYKBD. Y£S Yts 

80286 

ll/O 

ZERO 

640Kto 16MB 

3lKB 

Yts 

80287 

-
" 

6 

2 

2 

l 

Yts 

Yts 

Yts 

lOOW rYts 

80186 

8/6 

1 

640Kto16MB 

-
Yts 

80287 

-
6 

l 

2 

I 

Yts 

Yts 

Yts 

200W 

Yts 

i 

i 

INFO 
WORLD 

MONOCHROME SYSTlM $1995 
WITH A 40MB HARD DISK ___............. 

lGA COLOR SYSTlM $1495 
WITH A 40MB HARD DISK _ ............... . 

VGA SYSUM (800x600) $2795 
WITH A 40MB HARD DISK ................... 

SEAGAll, MlNISCllll, MAXTOR HARD OlS«S fll0."1 Sl19. \l'.iMGA AIW'IORS: VIDlO 7, SK".\IA, All, MllX 
lllOM S149. MIMORY Ul'f.IADts, cor.lCl.SSOIS, MOOIMS AT LOW PRIC1S. 

CUSTOM CONFIGURED WITH 
TOMORROWS TECHNOLOGY. 

PROTEUS 286( 
"I11e Proteus 286£ is the clear il'i1111cr. 

We reco111111cnd it." -

. Proteus computers were custom con­
figured to meet NASA's specs. And EGA COLOR SYSTEM $2095 

whether you need only one system WITH A ZOMB HARD DISK ............... ······ 

or a hundred, we'll custom config­
ure to your exact specifications, too. 

From a long list of third party, 
brand name components. 

Including 3.5 microfloppy 
drives, high-speed 1: l interleave 
controllers with ESDI and SCSI 
hard disks and 800x600/640x480 
resolution VGA graphics. 

ORDER BY PHONE. lrs EAsY. 
You don't even have to leaveyour desk 

to order a Proteus.system. Or systems. 
Just call us direct. 

The exact configuration you want will 
quickly land on your doorstep. All you 
have to do is plug it in, tum it on and 
blast off into wild, blue yonder! 

THE INTELLIGENT CONCLUSION! 
377 Rt.17 So, Airportl7 Ctr, Hasbrouck His, NJ 07604 •Telex 510·610·0960 •FAX 201-288·9518 
Electronic rnlalog and 24-hourlech support: sel your modem lo 1200B/118/N dial 201-288·8577 
VARJRe>ellerlvo]umediscounlsavailable. Payment methods: credit card, COD, company POs 
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DATABASE MANAGEMENT 
Clipper . . . . . . . . . . . . . $ 36B 
dBase 111 Plus . . . . . . . . . . . 369 
dBase 111 LAN . . . . • . . . . . . 599 
DB·XL Diamond . . . • . . . . . 105 
Eureka . . . . . . . . . . . . . . BB 
Genifer . . . . . . . . . . . . . . 1BB 
Nulshell .. .. .. .. .. .. .. 72 
Paradox 2.0 . . . . . . . . . . . . 415 
PFS: Professional File . . . . . . 119 
Q&A ............ . .. 1B5 
Quickcode Plus . . . . . . . . . . 129 
Rapid File . . . . . . . . . . . . . 179 
Revelation. . . . . . . . . . . . 459 
Revelation Bump Disk . . . . . . 239 
R:Base Clout (New Ver.) . . . . . 175 
R:Base For DOS . . . . . . . . . 425 
Reflex .. . .... ... .. . . 7B 
VP Expert . . . . . . . . . . . . . Call 
VP Info . . . . . . . . . . . . . . 56 
PROJECT MANAGEMENT 

Harvard Total Project Mgr. II .. $ 309 
Microsott Project 4.0 . . . . . . 2B7 
Timeline 2.0 . . . . . . . . . . . . 259 

WORD PROCESSORS 
Easy Extra . . . . . . . . . . . . $ 52 
Word (Microsott) . . . . . . . . . 1B5 
Multimate Advantage II . . . . . . 249 
PFS: Professional Wrile . . . . . 102 
Volkswriter 3 . . . . . . . . . . . 132 
Volkswriler Deluxe Plus . . . . . 57 
Webster New World Writer . . . . 53 
Websler Spell Checker . . . . . . 32 
Webster Thesaurus . . . . . . . . 37 
Word Perfect . . . . . . . . • . . . Call 
Word Perfect Executive. . . • . . . Call 
Word Perfect Library . . . . • . . . Call 
Wordstar Pro Pack 4.0 . . . . . . . Call 
Wordstar 2000 Plus Personal . . 205 

DESKTOP PUBLISHING 
Newsmasler II ...... . .. . $ 39 
Pagemaker . . . . . . . . . . . . Call 
PFS: First Publisher . . . . . . . 65 
Ventura Publishing • . • . • . . . 475 

GRAPHICS 
Energraphics ..... . .... . $1B6 
Freelance Plus . . . . . . . . . . 309 
Generic CAD w/Dot Plot 3.0 . . . 72 
Harvard Graphics 2.1 . . . . . . . 239 
ln·A·Vision . . . . . . . . • . . . 259 
Microsott Chart 3.0 . . . . . . . . 229 
News Room .. .. .. .. .. .. 30 
News Room Professional . . . . . 42 
Printmaster Plus . . . . . . . . . 29 
PrinlShop . . . . . . . . . . • . . 32 
Turbo Graphix Tool Box . . . . . 5B 
VP Graphix . . . . . . . . . . . . 56 
Windows Drawl! w/Clip Art . . . . 159 

MICE 
PCMouse w/Paint 

(Buss or Serial) . . . . . . . . . B5 
PC Mouse 

w/Autosketch (Buss or Serial) . 99 
Microsott Buss Mouse 1.0 . . . . 92 
Microsott Serial Mouse 1.0 . . . . 92 
MS Buss Mouse w/CADD . . . . 107 
MS Serial Mouse w/CADD . . . . 107 
MS Buss Mouse w/Windows . . . 122 
MS Serial Mouse w/Windows . . 122 
Oplimouse 

(PC Mouse) w/Dr. Halo Ill . . . 7B 

INTEGRATIVE SOFTWARE 
Ability Plus . . . . . . . . . . . $ 137 
Enable 2.0 . . . . . . . • . . . . 352 
Framework II . . . . . . . . . . . 349 
MS Works . ..... . . .. . . .• 113 
PFS: 1st Choice . . . . . . . . . 76 
Smart Sottware System .. Best Price 
Symphony . . . . . . . . . . . . 435 

ACCOUNTING 
ACCPAC ......... . . . . Call 
Computer Associates . . . . • . . Call 
DAC Easy Accounting . . . . . . 52 
DAC Easy Payroll . . . . . • . . 3B 
ln·House Accountant . . . . . . 105 
One Write Plus 2.0 . • . . . . . 117 
One Write AIR, A/P, Payroll . . . 117 
Time Slips Ill . . . . . . . . . . . 109 

MONEY MANAGEMENT 
Dollars &Sense w/Forcast . . . . $ 92 
TobiasManagingYourMoney4.0. 114 

UTILITIES 
1DIR Plus ... . ........ $ 46 
Bookmark .. .. .. .. .. .. . 56 
Brooklyn Bridge . . . . . . . • . . 69 
Carousel 2.0 . . . . . . . • . . . 3B 
Copy II PC . . . . • . . . . . . . 1B 
Copywrite .. .. .. . .. • .. . 39 
Corefast . . . . . . . . . . . . . . B9 
Cruise Control . . . . . . • . . . 29 
Cubit .. .. .. . .. .. .. .. Call 
Disk Optimizer 2.0 . . . • • . . . Call 
Disk Technician . . . . . . . . . . 56 
Double DOS 4.0 . . . . • . . . . Call 
OS Back-Up Plus . . . . • . . . . 46 
Fastback . . . . . . . . . . . . . 75 
Fastback Plus . . . . . . . . . . . B6 
Keyworks .. .. . .. .. .. .. 53 
Mace Utililies . . . . . . . . . . . 47 
Microsott Windows 2.03 . . . • . 57 
Norton Commander . . . . . . . . 35 
Norton Editor . . . . . . . . . . . 35 
Norton Utilities 4.0 . . . . . . • . 46 
Note It Plus . . . . . . . . . . . . 45 
PC Tools Deluxe . . . . . . . . . 36 
Printworks for Lasers . . . . . . . 67 
Referee . . . . . . . . . . . • . . 3B 
Sidekick Plus . . . . • . . . . . . Call 
Sideways . . . . . . . . . . • . . 37 
Smart Notes . . . • . . . • . . . 43 
SQZ Plus .. .. .. .. . .. .. 53 
Superkey . . . . . . . . . . . . . 5B 
Take Two MGR . . . . . . . . . . 66 
Turbo Editor Tool Box . . . . . . 5B 
Unlock AT . . . . . . . . . . . . . 36 
Unlock DPlus . . . . . . . . . . 49 
XTree Professional . . . . . . . . 61 

COMMUNICATIONS 
Carbon Copy Plus . . . . . . . $ 105 
CompuServe Subscriplion Kit . . 19 
Crosstalk XVI . . . . . . . . . . . B7 
Crosstalk Mark IV . . . . . . • . . 109 
Mirror II . . . . . . . . . . . . . . 33 
Remote . . . . . . . . . . . . . . B7 
Smartcom Ill . . . . . . . . . . . 136 

ACCESSORIES 
Copy II Option Board Deluxe . . . $ 99 
Masterpiece .. .. .. .. .. . 79 
Masterpiece Plus . . . . . . . . 92 
Masterpiece Remote • • • • • • • 1OT 

LANGUAGES 
Basic Compiler (Microsott) . . . 
CComplier (Microsott) .... . 
Cobol Compiler (Microsoft) . . . 
For1ran Compiler (Microsott) 4.0. 
Latlice C Compiler . . . . . . . 
Macro Assembler (Microsott) .. 
Pascal Compiler (Microsott) .. 
Quick Basic 4.0 . . ...... . 
Quick C ...........•. 
Ryan McFarlan Fortran . . . • . 
Ryan McFarlan Cobol ..... 
Turbo Basic . . . . . . . . . . . . 
Turbo C . . ...... .. .. . . 
Turbo Pascal 4.0 . ..•.... . 
Turbo Prolog . . . . . . . . . . . 
Turbo Prolog Toolbox . . . . . . 

TRAINING 
Chuck Yeager 

$ 175 
259 
415 
259 
209 

B6 
175 
57 
57 

379 
609 

5B 
5B 
5B 
5B 
5B 

Adv. Flight Simulator . . . . . . S 25 
Lets C. . . . . . . . . . . . . . . 3B 
Mastertype ....... . .. . . 
Mavis Beacon Typing . ..... . 
MS Learning DOS . . . . . . •. 
MS Flight Simulator . . . . . . .. 
PC Logo .. .. .. .. .. .. . 
Turbo Tutor 4.0 .... •..... 
Typing Instructor II . . . . . . . . 
Typing Tulor IV .... .. . . . . 

SPREADSHEETS 

23 
29 
29 
29 
79 
42 
27 
27 

Cambridge Analyst . . . . . . . . $ 79 
4 Word . . . . . . . . . . . . . . 55 
HAL ................ B9 
Lotus 1-2-3 Ver. 2.01 . . . . . . . 295 
Lotus Manuscript . . . . . • . . . 309 
Lotus Report Writer . . . • . . . . 67 
MS Excel . . . . . . . . . . . . . 2B5 
Multiplan 3.0 (Microsoft) . . . . . 113 
PFS Professional Plan . . . . . . 52 
Quatlro . . . . . . . . . . . . . . 13B 
Supercalc 4 . . . . . . . . . . . . 275 
Twin Classic . . . • . . . . • . . 32 
VP Planner . . . . . . . . . . . . 47 
VP Planner Plus . . . . . . . . . Call

::::::::::::::: 
:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·::::::::::::::: IE=cJ M cMEMBEMR No Charge for VISA and Mastercard All products carry only manufacturer's warranties. We do not honor 
:·:·:·:·:·:·:·: ...._ We Do Not Charge Your Card Until Your Order is Shipped guarantees, rebates, trial period priviledges or promotional programs 

;::..:;: ..= You Pay the Ground Shipping $6.00 (except Alaksa and Hawaii) offered by manuafactures...::= ... l• I MICROCOMPUTER We Pay the Air Difference No APO, FPO, or international orders, please. 
·:·:·:·:·:-:-:-:·. • • MARKETING COUNCIL Call before submitting P.O.'s Ask for National Accounts 
::::;:;:;:::;:;::::.. Personal and Company Checks Will Delay Shipping 3weeks 
::: :::::;:::;:;:::;:;:;.. Prices, Tenns &Availability Subject to Change Without Notice 

::::::::: rr:::: ::::::r:::::::::::r:rI:::::::::rn ::::::::1::I1:m.m:::r1r::::] 
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DISK DRIVES 
Alps All models . . . . . . . . . . Call Bernoulli Box 
ASTTurbo Lazer . . . . . . . . $4310 10 Meg .. . .. .. . .. . . $ 889 BOARDS 
C.ITOH .. .... .• .. . . .. Call 20Meg ........... . 1015 AST 

Citizen Printers 40 Meg . .. . . .. . ... . 1559 Hot Shot ...... . .. .. 
120D ............ . 139 Beta Ext . . . . . . . . . . . 1015 Six Pack Plus (256K) . . . . 
180D . . . .. . .... . . . 189 Beta Int .. . .. . . . ... . 775 Xlormer . . . . . . . . . . . . 560 

MSP 40 ........ ... . 
MSP 45 . ... . .•..... 

319 
465 

PC2 Card . . . . . . • . . . . 
Seagate 

139 3G + . . . . . . . . . . . . . . 
Other Models . . . • . . . . . . 

219 
Call AST 

COMPUTERS 

MSP50 .......... . . 399 20 MG w/WD Controller . . . . 275 ATI Model 80 . . . . • . . . . . . $1695 
MSP55 ..... . ... . . . 529 251-1 . ' ' . .. ' ' . ' . ' . . 469 EGA Wonder . . . . . . . . . . 175 Model 140X . . . • . . . . . 2609 
Premier 35 . . . . . . . . . . 

Diconix 150 ..... • .... 
300 .. ......... .. . 

Epson Printers . . . . . . . . . . 
Hewlett-Packard 

Disk Jet ... ....... . 

509 
309 
480 
Call 

AT 40 MEG Full Height . . . 
Other Models . . . . . . . . . . 

Teac 
1.2 MEG AT ........ . . 
Floppy F55 BR . . . . • . . . . 

550 
Call 

89 
79 

VIP Plus . . . . . , . . . . . 

Hercules 
Color Card . . . . . . . . . . 
Graphics Card Plus . . . . . . 
lncolor .. .. .. .. .. .. . 

265 

145 
175 
209 

Model 140 . . . . . . . . . . 2815 
Model 340 . . . . • . . . . . 4205 
Model 390 . . . . • . . . . . 5839 
Other Models . . . . • . . . . . Call 

NEC 

Lazer Jet Series I . . . . . . 1775 Toshiba Intel Multispeed EL II . . . . . . . 1495 

NEC 3.5 Dr 720K . . . . . • . . . . 95 Inboard 386 PC . . . . . . . . 719 Powermate . . . . . . . . . . . Call 

P2200 .... ...... .. 
850 Silent Writer . . . . . . . 

329 
1539 

3.5 Dr 1.4MB . . . . . . . . . . 

DISKETTES 
115 Inboard 386 w/cable . . . . . . 

4020 .............. 
979 
375 

Toshiba 
T-1000 . . . . . . . . . . . . 749 

Other Models . . . . . . . . . . 
Okidata . . . . . . . . . . . . . . 

182 + .. . . . . • . ' . . ' ' 
192+ . . . . . . . . . . . . . 
292.............. 
294 . ' . ' . ' ' ' . ' ' . . . 

Panasonic 
1080 I M2 . . . . . . . . . . 
10911 M2 . .. . •. ... . 
10921 . ' . ' ' . ' ' ' ' ' . . 
1524 
1592 
1595 
3131 
3151 . ' ..... . .. .. ' 

Call 
Call 
209 
325 
355 
715 

165 
199 
325 
560 
409 
469 
305 
475 

Maxell MD-2Qty. 100 . . . . . . Call 
Maxell MD-2HD Qty. 100 . . . . . Call 
Sony 5'!. Qty 100 . ... .. .. $ 65 
Sony 3112 Qty. 100 . . . . . . . . 159 

MODEMS 
Hayes 

1200 . ' .• . .. . ' .. ' . 
1200B .... .. . •. .. . 
2400B . ' . . . .. . . ' . . 

Prometheus 
1200B w/Soflware . . , . . . 
2400B w/Software ..... . 

$ 280 
245 
385 

75 
119 

Other Models . . . . . . . . . . Call 
US Robotics 

Password 1200 . . . . . . .. 175 

80287­6 ... ' ' ' • . . . . . . 

Orchid 
Designer EGA . . . . . . . . 
VGA . . . . . . . • • . . . . . 

Paradise 
Autoswitch 350 . . . . . . . . 
VGA + .. ... ...... . 
VGA Professional 

Video-7 
VGA .......•.... . 
Vega Deluxe . . . . • . . . . 
V-RAM . . . . . . . . . . . . . 

TERMINALS 

175 

299 
220 

130 
239 
355 

269 
180 
475 

T-1200F . . . . . . . . . . . 1565 
T-1200FH. . . . . . . . . . . 2285 
1200FB . . . . . . . . . . . . 2415 
T-3120 . . . . . • . . . • . . 3068 
T-3200 ... . ......... 3789 
T-5100 .. •. ... . ... .. 4899 

Wyse 
386 .............. 2735 

MONITORS 
Amdek Monitors . . . . . . . . . Call 

NEC 
Multisync II . . . . . . . . . . $ 589 
Monographic System . . . . . 1299 
Other Models . . . . . . . . . . Call 

•:••.• ····· ·1·s•.'•.•.•:-: ..•.•.' 
:-··········.:··::::::::·::::::: 
·=·=·=·===·=··:··:·:·:·:-:·:-:·.· 
················'::::::::::::::::: 
················:·:·:·:·:·:·:·:·: ·:·:·:·:·:·:·:·:·.....·•·•·•·:::::::::::·:·:·:
·:·:·:·:·:·:·:·:· 
······•··········::::::::::::::::: 
············•···· 

::::::::::::::::: 
Lazer 4450 . . . . . . . . . . 1635 

Star Micronics . . . . . . . . . . Call 
Toshiba 

321 SL . . . . . . . . • . . . 489 

Courier 2400 ..... . . • . 
Courier 2400E . . . . . . . . 

KEYBOARDS 
Keytronics 

289 
335 

Wyse 
30 .. ...... . .. .. .. 
50 . .. . •. ' .... ' .. ' 
85 . . .. . . ' . ' ' . . ' .. 

285 
369 
439 

Princeton Ultrasync . . . . . . 
Samsung . . . . . . . . . . . . . 
Sony Multiscan (1303) . . . . 
Mitsubishi 

485 
Call 
545 

341 SL '. . . . . . . . . . . . 
351 sx . ... ' . . . . . . . 

655 
945 

KB5151 . . .. ... . ... . 
KB5153 .. . ... . . .. . 

$ 119 
149 

HARD CARDS 
Plus 20 MG . . . . . . . . . . . $ 525 

Diamond Scan . . . • . . . . 
Zenith 

499 

Page Lazer . . . . . . . . . . 2415 KB101 .... . , . .. . . . 79 Plus 40 MG .. .. .. .. .. . 659 1490 . . ' ' . ' ' ' ' . ' ' ' . ' 609 

To Place an Order: 1-800·528·1054 • Order Processing (602) 944·1037 -
To Follow Up on an Order: (602) 944-2552 10:00 a.m-3:00 p.m. Mon.-Fri. 
Order Line Hours:Monday-Friday 7:00 a.m.-6:00 p.m. ic;;'ic;;'i i iwii ORDER LINE 
Saturday 9:00 a.m.-1 :00 p.m • We Do Not Guarantee Machine Compatibility 

Mailing Address: .::::::;::::::::::::: 
.::

8804 N. 23rd Avenue I Phoenix, Arizona 85021 1-800-528·1054 .:::::::::::::::::::::::: 
.·:·:-:·:·:·:·:·:·:·:-:-:-:· 
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Syracuse, NY 13202, (315) 474-3400. 
Another is EGA Paint with EGA Slide 

by RIX Softworks, Inc., 18552 MacAr­
thur Blvd., Suite 375, Irvine, CA 92 715, 
(714) 476-8266. 

These products are widely available 
from mail-order suppliers or in computer 
stores. -Steve 

Communication Problems 
Dear Steve, 

I recently purchased a Macintosh SE, 
and I was under the assumption that such 
a sophisticated machine would hook up 
to my printer, a Toshiba Pl340. I also as­
sumed that any software-such as Micro­
soft Works and Lotus's Jazz-would also 
operate with the printer. No such luck. 
Although I have just begun searching, I 
have had equally poor luck in unearthing 
any information that will help me solve 
the problem. 

My Toshiba is a good product, and I'd 
like to continue to use it with the Mac. I 
have an Apple Ile and have had no prob­
lems with any of the printers I have used 
with it. I can't understand why a superior 
machine would present such a frustrating 
limitation. 

I do have an Orange Micro C/Mac/GS 
linked between my Panasonic 1091 and 
the Mac. However, printing is so slow 
that I could write the documents by hand 
faster. I don't consider this a realistic 
solution. I'd appreciate any suggestions. 

David T. Barrat 
Acton, MA 

The success of the Macintosh com­
puter, after an under-powered beginning, 
has been one ofthe more interesting phe­
nomena of the post-1985 computer scene 
(parallel with, and quite distinct from, 
the overwhelming continued dominance 
of the IBM line and its clones). Perhaps 
the most distinctive characteristic of the 
Mac is its penchant for doing nearly 
everything in a non-IBM way. What 
works with IBM won't work with the Mac, 
and vice versa. 

The individuality, though perhaps 
somewhat interesting, creates problems 
that aren 't easily solved. Attempting to 
use the Mac with other than its own spe­
cially designed printers graphically illus­
trates some ofthose problems. 

Your desire to use your Toshiba printer 
with the Macintosh is understandable, 
but it may not be possible. The Macintosh 
uses software drivers to communicate 
with devices like printers; these drivers 
can be found in the system folder. Apple 
Computer supplies drivers only for its 
Imagewriter and LaserWriter printers. 
To use a d{fferent printer, the appropriate 
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driver must be installed in the system 
folder of the Macintosh. So far as I can 
determine, there is no driver available for 
your Toshiba printer. Unless you create 
your own driver (a nontrivial task), or 
one becomes available from another 
source, your Mac and Toshiba won't sing 
the same song or speak the same lan­
guage. -Steve 

Joyless Joystick 
Dear Steve, 

I'm trying to interface an external de­
vice to my Amiga 500 through the second 
joystick port. I have experimented and 
read a few books on the Amiga, but I 
can't find any way of doing output 
through the port. I've experimented with 
pokes and peeks, and I've found that I 
can input information through the port 
with the following code: 

LOOP: PRINT PEEKW( 14614540) 
POKEW 14614582, 0 
GOTO LOOP 

Could you show me how to do output 
through the port or refer me to some 
source? 

Virender Dayal 
Hoboken, NJ 

I understand your desire to use an un­
used joystick port on your Amiga for out­
put. Tinkering with hardware and explor­
ing new applications is one of the true 
joys ofcomputing. Your desire to get out­
put, however, isn't practical. 

There are essentially two kinds ofcon­
nections to electronic circuits: inputs and 
outputs. Except in the case ofspecialized 
devices, like transceivers and analog 
switches, the two functions aren't inter­
changeable. The Amiga 500's joystick 
port is for input only, and there is no 
way-short of redesigning, cutting, sol­
dering, and praying-that you can 
change this. -Steve 

Do-It-Yourself CAD/CAM 
Dear Steve, 

I am an amateur engineer and designer 
with some professional experience in 
FORTRAN programming. I'm inter­
ested in knowing if I could construct a !­
megabyte computer that would have the 
capability for CAD/CAM operations and 
FORTRAN programming. I don't think I 
would need BASIC for my application. 

My goal is to use CAD/CAM software 
to construct an item on the monitor, then 
cut the item in selected locations and use 
FORTRAN to make an engineering 
strength analysis. I could then redesign 
as necessary without removing the item 

from memory or even from the screen. 
I see various companies that sell com­

puter components. Can I buy a keyboard, 
motherboard, monitor, and other com­
ponents to put together a system to help 
me with my engineering? I don't need the 
extra space and chips that I guess are 
needed for BASIC or, say, Symphony-I 
would use those resources for CAD/ 
CAM and FORTRAN. 

Joseph Weiss Jr. 
South Hutchinson, KS 

While I think you could construct a 
computer along the lines that you de­
scribe, I think it would be far more prac­
tical to purchase a standard one. There 
are a few things you haven't considered 
that make the decision fairly simple. 

It turns out that all computers are 
pretty much the same under the hood, so 
any machine that can run FORTRAN or 
CAD/CAM programs will also run 
BASIC and other languages. You don't 
need additional hardware gizmos for 
those other programs; as far as the com­
puter is concerned, they 're all just 
programs. 

By the same token, Symphony and all 
the other programs will run on the same 
IBM PC clone that will handle FOR­
TRAN or AutoCAD, simply because 
they 're programs written to use that 
hardware. In fact, you'll find that the 
CAD programs tend to have more strin­
gent hardware requirements, because 
they need high-resolution displays, plot­
ters, printers, digitizing tablets, and mice 
to handle complex graphic I 10. 

Ifyou 're interested in CAD work, plan 
to buy at least an IBM PC AT clone with a 
40-megabyte hard disk drive, a VGA­
compatible monitor, and a mouse. That's 
the minimum hardware for reasonable 
performance. Hard copy output can go to 
either a laser printer or a plotter; the for­
mer can handle word processing with 
ease. But the tab will run about $5000 for 
all that hardware, and you won 't realize 
sign{ficant savings by assembling parts 
from several vendors. 
-Steve 

Sounds in the Silence 
Dear Steve, 

I want to communicate by telephone 
with my cousin, who is hearing im­
paired. I'd like to be able to use my com­
puter and a modem, but my cousin has 
only teletypewriter (TTY) equipment, 
and I understand that there is no modem 
that can connect to a TTY. 

The president of the Maryland State 
Society for the Hearing Impaired tells 

continued 



We've got a whole new family
of tape backup systems. 
Whether you've got an IBM, a compat­
ible, or a Macintosh, you can cotmt on 
1allgrass. We back you with all the 
storage capacity you could ask for, plus 
all the features, all the support, and all 
the speed you'll ever need. And we 
make tt easy to protect your valuable 
data. Since all operations are automatic 

and unattended, you can just set it, 
and forget it. 

Best of an, we stand behind 
our products with the industry's
only 3-year warranty. 
But there's one other reason why so 
many more people are asking for 
1allgrass. It's because the competition is 
asking so much more for their products. 

'Rll(gr= makes 
intemal and e.xtemal 
tape backup !f'!Stems 

far the IBM PC/XTIAT, 
PS/2 er compatibles. 

and an extemal 
unit far )OUT Mac 

Plus. SE or fl 

Let 1allgrass start backing you up. 
D ll 1-800.:rAL-GRAS. Or write to: 
Tullgrass 'Technologies, Inc. 
11100 \!\est 82nd St. 
Overland Park, KS 66214 

r!JJTALLGRASS 
B TECHNOLOGIES �

1988 T;ilglass tCcln'IOlog>es, Inc ·1BM" is a reglSlered 1ra<1ernmk of lrwarnahonal Bvs111ess Machines. Inc. "Mac1111os.h- and ..M.1c Plus- a.re tiademasM ol Apple Cornpulttt. Inc. When it's worth soving, it's worth Tallgross 
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Save Hundreds of 
Dollars When 

You Re-Ink 
Costly 

Printer Ribbons 
Now you can re-ink fabric ribbons again and again-for just pennies each time! 
So, don't throw away expensive ribbons-re-ink them and save, save, save. 
Bede Tech Ribbon Inker comes with FREE 4-oz. bottle of black ink (lasts 50·100 
re-inkings), FREE ink roller and FREE roller cover. 

[CIJ CUSTOM 
1= "'' RIBBON INKER S6495 

Factory Set For Your Ribbon-Call 
with Printer Manufacturer and Model 
EPSON PRINTER RIBBON INKER $52.95 

IMAGEWRITER PRINTER INKER $49.00 

INK & RIBBONS 
Black Ink, 4 oz. bottle $ 4.50 �

Black Ink, Pint 16.50 PRINTER SILENCER S2995/ �
lmageWriter ribbons, uninked 2/10.00 Reduce irritating-printer noise up to 90% ! �
lmageWriter ribbons, inked 2112.00 Attractive wood grain finish, 200 lb. test �

corrugated cdb. Ideal for light and medium Colored Ink, Multi-Color Ribbons CALL 
use of printers up to 17.5" x 13.5" x 5". 

$32.95 
r= =I Printer/Monitor Stand $12.95 
PC/Mac II CPU Vertical Stand $19.95 
Mac II Monitor & CPU 

Ext. Cables $32.95 
Mac II Keyboard Ext. Cable $25.95 
PC Monitor/Keyboard Ext. 

Cables $32.95 
3V2" Disk Holder w/Velcro 

Mounting $ 6.95
HI-CAPACITY, LOW-COST 51/4" Disk Holder w/Velcro 

Mounting $ 7.95 DISK ORGANIZERS Mac, Mac Plus, Mac SE 
Sturdy, stackable 200 lb. test corrugated System Stand $19.95 
cdb. dividers, lid. Specify High-Gloss Apple/Mac Security Cable Kit $32.95 
White or Satiny Wood-Grain finish. Hard Keyboard Covers. 

Specify: Mac, Mac Plus, 51/4" FLOPPY DISK ORGANIZER 
Mac SE Mac II, Apple II Gs $ 9.95 Holds 100 disks $5.45 4/$19.95 
Mac SE or Mac II Extended $12.95 

3.5" DISK ORGANIZER 
Holds 100 disks $7.45 4/$24.95 DJ El GLIDER™ PAD FOR 

3.5" DESK TOP DISK ORGANIZER t= "'' YOUR TEFWN MOUSE
Holds 50 disks $4.45 4/$14.95 

Designed specifically for the new 
COMPACT DISK ORGANIZER Mac II and SE Teflon padded mouse. Will 

Holds 50 C.D.s $3.95 4/$13.95 also put new life into your old mouse. 
Specify platinum, maroon or royal blue. 

MacWorld Expo Booth #5056 EZ GLIDER MOUSE PAD $11.95 
SEE US AT THE WORLD TRADE CENTER STANDARD MOUSE PAD(royal blue) $5.95 

FREE Illustrated Catalog With Many More Items 
• 24 Hour Shipment • 30 Day Money-Back Guarantee(BJ .we Don't Bill Yau Unlit we Ship Ta Yau 

HO= 
Division, Bede Industries, Inc. • Established 1976 • 8327 Clinton Rd. • Cleveland, OH 44144 
lmageWriter is a trademark of Apple Computers, Inc. BYS 
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me that the Bell Telephone System has a 
very expensive converter that will allow 
modems and TTYs to connect. He tells 
me further that the deafcommunity uses 
machines that are based on the TTY code 
because (a) such machines are readily 
and economically available, and (b) most 
of the members of the deaf community 
cannot afford the Bell System converter. 

I think you can make an enormous 
contribution to the many people who are 
hearing impaired and to the microcom­
puter community as well. If such a con­
verter exists, surely you can design 
equipment that will serve the same func­
tion and that can be made from economi­
cal and readily available parts. 

George Allison 
Essex, MD 

I've received many useful suggestions 
for Circuit Cellar projects from readers 
such as yourself I will seriously consider 
your suggestions concerning modem/TTY 
compatibility. 

There are definitely some possibilities 
that deserve consideration and explora­
tion. The microcomputer world is fre­
quently afflicted with incompatibilities, 
and the differences between current 
microcomputer modems and the older 
TTY-based equipment illustrate the situ­
ation nicely. 

While there are viable markets for var­
ious computer modems and TTY equip­
ment, there is a much smaller market for 
protocol converters for the two communi­
cations methods. The small size of the 
market limits the amount ofdevelopment 
you can accomplish without going broke. 

As you said, there seems to be no gen­
eral-purpose equipment on the market, 
other than the expensive converters sold 
by the phone company, that permits com­
munication between a typical microcom­
puter and a TTY unit used by hearing­
impaired individuals. Modifying existing 
commercial equipment is usually imprac­
tical unless the TTY capability has been 
designed into it from the beginning. 

At one time Novation made an internal 
modem called the Apple Cat for Apple II 
series computers. After a simple factory 
hardware mod(fication, you could use it 
with special software (available on disk 
from Novation) to work with the 45.5­
bit-per-second, Baudot-coded (5-bit) 
protocol used by TTY. However, Nova­
tion no longer makes it. Texas Instru­
ments also has a software package avail­
able for the TI Professional that lets that 
computer emulate a TTY terminal, but it 
works in conjunction with unique TI 
hardware and thus has little generality. 

-Steve• 
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COMPLETE 12 MHz �
ZERO-WAIT 286 SYSTEM �

WITH 3'1MB HARD DRIVE! �
Can you believe it? Tus you can! 

32 MB hard drive. 12 MHz ZERO Wait State. Fully AT 
compatible. Our romp/et,e ’286 system ready to plug in and 
fly right out of the box! At the amazing price of only $1,295! 

How is it possible? By buying direct from the manufac›
turer that’s how. ZEOS International offers you the finest, 
best-backed fully AT compatible systems available ... at 
fa.ctmy direct, prices. 

We think you’ll agree, this is the very best value you’II 
find anywhere. 

ZEOS® Customer Assurance Program 
Compare notonly our features but �
the ZEOSfi Customer Assurance Pnr �
gram as well: 1. Full refund within �
30 days of shipment ifyou are not �
absolutely satisfied. 2. One full year �
limited warranty on parts and la›�
bor. 3. Federal Express replacement �
of any failed parts for your first �
year of ownership. �

And every ZEDSfi system is fully assembled, burned-in 
and tested in our own laboratories. We would like to build 
one for you. Give us a call today! 

OTllR ZEOS OPTIONS: 
�BasicSystem Only: Everything except HDD/IIDC. 

$995 
� � Complete 64 MB hard drive system! Only $1,595 
� � .EXiA Upgrade. 14" EGA color monitor with ZEOS .EXiA 

card. Fully tested. Add $495 
� � Many other drives and options available. Call Tull Free 

for details, 800-423-5891. 

NM! ZEOS® '386 Tower System 
Available now! ’IR.osfi 386 Tower Sys›
tem! Complete with 64 MB HDD; 
Adaptec 2372 HDC, 1:1 interleave, 
800 KB/sec transfer rate; 1 MB 
RAM, ’IR.ro-Wait, cache memory, 1.2 
FDD, High Resolution tilt swivel 
monitor, 101 key keyboard, and 
more. Complete 20 MHz System 
$3,495! 16 MHz $2,995! 

AT is a registered trademark � ’ / { { J . J'7'!! j } ­

Call for complete ..I 
warranty details. 

In Minnesota Call: 612-633-4591 
FAX Orders Dial: 612-633-2310 ZEOSORDER NOW TOLL FREE INTERNATIONAL, LTD 

530 5th Avenue NW. Suite 1000 800-423-5891 � St.Paul. MN 55112 
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As portable PCs go, ours may look a 
bit on the skinny side. But they're by no 
means undernourished. 

After all, each 286 and 386 powered 
Toshiba portable has an easy-to-read gas 
plasma screen. Each is IBM-compatible. 
And eachgives you a widerange offeatures 
you'd expect only from a desktop PC. 

The T3100/20, for example, weighs a 
scant 15 pounds, yet has an abundance 
of power. It comes with an 80286 micro­
processor and 640KB of RAM thatS ex­
tendable to 2.6MB. Plus, there's a built-in 
20MB hard disk. 

Our T3200 has the advantages of a 
12MHz 80286 microprocessor, an EGA 
display system, a 40MB hard disk and lMB 
of RAM expandable to 4MB. Also, its two 
IBM-compatible internal expansion slots 
let you connect your PC to mainframes, 
LANs and more. But whats even more im­
pressive is how we managed to fit all this 
into a slim, 19-pound package. 

Then there's our T5100. As amazing as 
it seems, we managed to squeeze a 16MHz 
80386 microprocessor into a slim package 
that weighs less than 15 pounds. To that 
we added an EGA display system and a 29 

msec 40MB hard disk. As your thirst for 
power grows, its 2MB RAM can be up­
graded to 4MB. And for a limited time, 
your T5100 entitles you to buy 
the powerful Paradox 386® database 
software for only $299 (nearly $600 off 
the retail price). 

For more information on Toshiba com­
puters and printers, call l-800-457-7777. 
And rest assured that whichever Toshiba 
PC you choose, you'll be getting the kind 
of power once reserved for cumbersome 
desktop computers. 

All of which proves you can maintain 
a position of great power without having 
to throw a lot of weight around. 
Toshiba PCs are backed by the Exceptional Care program (no-cost enrollment 
required). See your dealer for details. IBM is a registered trademark of International 
Business Machines Corp. Paradox is a registered trademark of Borland Corp. 

In Touch with Tomorrow 

TOSHIBA �
America Inc.. lnJOm1ation Systems Division 
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CoMPLITERE,XPO® 

TEXAS # I IBMS COMPATIBLE COMPUTER CENTER 

EXPO 286 ALR40 MB SYSTEM 
86/20

386 Monochrome& Systems 
• Intel 80386 processor 20 MHz• 80286 CPU FCC 12 MHZ THRUPUT 
• IM8 RAM

APPROVED • 200 watt power supply
• 512K (640K- Add 575.00) • AT 101 key enhanced keyboard
• 1.2 MB FLOPPY DRIVE • 1.2 megabyte floppy disk drive 
• 40 MB SEAGATE HARD DRIVE • Dual floppy/hard disk controller 

• System clock/calendar & battery backup• MONO/GRAPHICS/ ­
• Serial/parallel portPARALLEL ADAPTER/CLOCK 
• High resolution monochrome moni torCALENDAR 
• Monographics printer adapler•HI-RES GREEN/AMBER 

(Hercules CompaliblelMONITOR 
• AT KEYBOARD With 40 MEG Seagate Dr. 
• 1 YEAR WARRANTY With 60 MEG Seagate Dr. 
• 3 HOURS FREE TRAINING With 80 MEG SEAGATE OR. 

With 130 MEG DRIVE 

s267 
• Controller Cables 

MB KIT ...s320 f._• JO MB ALL Ha<d O"ve _ _:---: . \1..1q\\ 
System mcludes l ·· 

• Controlle r Cables · . ., ._._ : :.:./\ .. 
• lnstruclrons .;... --- · 

U.S. MADE 
• INTEL 80286/10 MHZ CPU 
• 512K RAM (640K, Add $75) 
•COMPACT SIZE 9" AMBER 
• MCNOGRAPHICS 720x348 HI-RES 
• 1.2 MB FLOPPY DRIVE 
• 7 FULL-LONG INTERFACE CARD 

SPACE 
• 200 W. POWER SUPPLY (110/220V) 
• LIGHTWEIGHT, RUGGED CHASSIS 
• DIMENSIONS: 

17 .3" (2w)x8.2" (H)x 16.9" (D) 
•CLOCK CALENDAR 
• WEIGHT 28 LBS. 
• 3 HOURS FREE TRAINING 
20 MB SYSTEM COMPLETE 
40 MB SYSTEM COMPLETE 

ST 251 $ 

• 80286/12 

• 512K RAM (1MB RAM-ADD $195) 
• HI-RES LCD DISPLAY 

• 640 X 200 PIXEL (80 X 25 LINES) 
•AUTO SELECT 110/220V 
• FIVE EXPANSION SLOT 
• EXTERNAL RGB/COLOR PORT 
• DIMENSIONS 8'!.(H) X 91;, 

(W) X 1531.(D) 

• ST-4038 s49930 MB Drive 

(Full Height 38 MSC.) 

419 sa2s �
(Full Height 28 MSC) 

AST Premium/286 

A5.r s2395 
10 MHZ/WAIT 

40MB 
:· SYSTEM 

• 1 MB RAM 
• 1.2 MB Floppy Drive 
• 40 MB Seagate (28 MSC) Drive 
• Serial/Parallel/Clock 
• 101 Enhance Keyboard 
• MS DOS 3.2+ Basic 
• 1 Year Nationwide Warranty 

AST PREMIUM 386 NOW 

l!!JI'"1 

RlgeMoker 
Version 3.0 

Available Now! 

$545 

lSrother 
PERSONAL FAX 

4 Easy Controls $ 
985• PCC Approved 

• Compatible 
w/Group 3 Fax Machines 
Hands Free. non-monitored 
operation 
Fine detail 

FAX · COPIER· PHONE 

MONITORS 
Mono TTL Amber 

Samsung s95 
RGB Color (IBM 

Compatible) S275 
Magnavox Multiscan 

926x580 Res s495 
Mitsubishi 

00x600 Res s495 
19" Monitor 

Genius Mouse $69 
w / paint software .. . 

Optimouse $97 
w,1Dr Halo Paint .... 

HANDY 
SCANNER 

WITH DESKTOP SOFTWARE
$249 PUBLISHING 

WE SERVICE/REPAIR �
GUARANTEED QUALITY SERVICE �

'i''i=i:O:;: 1¥91RAA19 A'Tllo T �
'il'HIMI �
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BOOK REVIEWS �

The Armchair 
Universe 
by A. K. Dewdney 

W. H. Freeman & Co. , New 
York: 1988, 330 pages, $19. 95 
cloth, $13. 95 paper 

Reviewed by Hugh Kenner 

F or nearly two years, a 
Turbo Pascal program I 

play with on my Zenith Z-100 
has been accumulating short­
cuts and speedups. It exam­
ines areas near the border of 
the famous Mandelbrot set and 
represents their detail with 
colored patterns. It began as a 
direct translation into Pascal 
ofa program that, being in in­
terpreted BASIC, was far too 
slow. The authorofthe BASIC 
program had been guided by a 
short algorithm in the August 
1985 Scientific American. My" 
copy of that issue was long ago 
swiped by someone, and the li­
brary copy I recently con­
sulted had lost the article to a 
vandal's scissors. I was 
pleased to find it reprinted in 
this first collection of A. K. 
Dewdney 's Computer Recrea­
tions columns. 

I suspect that's not an un­
common scenario. Dewdney 
is very likely responsible for 
more filched and mutilated 
copies of Scientific American 
than any other current author. 
He has also prompted, world­
wide, uncountable hours of 
coding time. That's because 
he doesn't list programs; he 
states some interesting theme 
and shows you how to think 
about implementing it. At the 
back of The Armchair Uni­
verse is a list of suppliers, and 
Dewdney' stone dissuades you 
from even thinking about buy­
ing such canned software-an 
altruistic act, given that 
Dewdney himself might be 
one ofthe suppliers. He'd like 
us all to get our feet wet and 

In the Age ofthe Smart Machine: 
The Future of Work and Power 

Programmer's Guide to the Hercules Graphics Cards 

Manufacturing Intelligence 

HyperCard Power 

our minds stretched by learn­
ing to program (i.e., think se­
quentially). He wants us to 
shed the chains of "software 
slavery," a state "inadvertent­
ly encouraged" by packagers. 

This collection has some­
thing for almost everyone. If, 
like me, you're challenged by 
graphics, there are chapters 

entitled "The Mandelbrot 
Set" and "Wallpaper for the 
Mind." Higher Math? Try 
"Golomb Rulers" or "Hyper­
cubes." Artificial Intelli­
gence? Try "RACTER," 
"Facebender," "Checkers," 
more. Life? Puzzles? Simula­
tions? They're all here. Andif 
your fantasies run to aliens 

snuffing out benign systems, 
three pieces on "Core Wars" 
deal with plagues that propa­
gate through memory, zap­
ping anything they find except 
themselves. 

Good Medicine for Pros 
The great merit ofDewdney's 
approach is his patient, genial 
concentration on how to define 
a project and relax and think 
about it. His book might even 
be good medicine for pros who 
scorn the very idea of recre­
ational computing. Thus he 
cites the solution of Jon L. 
Bentley (Programming Pearls 
columnist for Communica­
tions ofthe ACM) to the prob­
lem of finding anagrams. As­
sume the computer has access 
to a dictionary (as it must, to 
know if what it has found is a 
word). The obvious way is to 
exhaust the permutations, 
checking each in the dictio­
nary. At 120 permutations for 
just 5 different letters, that's 
slow. But here's Bentley's 
"Aha!" way: Sort the letters of 
each dictionary word in as­
cending order; sort the result­
ing list; and pair its entries 
with the parent words, like 
this: 

aecrs acres 
aecrs cares 
aecrs races 
aecrs scare 
aecrt cater 
aecrt crate 

That big but uncomplicated 
job once done, any anagram 
problem is reduced to a single­
letter sort and a quick lookup. 
You want anagrams for acres? 
The sort is aecrs. The lookup 
finds cares, races, and scare. 
And that is all, so far as this 
dictionary knows. 

One pleasure in The Arm­
chair Universe problems is en­
joying them in themselves 
(every day, in countless news-

continued 
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NOTHING BEATS 

MADE IN THE 
U.S.A. 
AND GTEK®, INC. 
MAKES IT THE 

BEST'! 

ROMX·2XL EPROM EMULATOR 
GTEK's® New ROMX·2XL Eprom Emulator 

surpasses any other product of its kind 
on the market today! The ROMX· 

- 2XL emulates 2716-27010 . eproms and comes with 
comm uni cations soft·

/ ware for PC/XT/AT type 
....- computers, plus supports 

16 and 32 bit systems. So, if you 
want to save unnecessary pro· 

gramming hours and frustration, 
GTEK's® ROMX-2XL Eprom Emulator 

is just what you've been waiting for! 

MODEL 9000 EPROM PROGRAMMER ... �
If speed is what you want, GTEK's® Model �
9000 Eprom Programmer will never let �
you down. This product has been pro· . �
claimed the fastest programmer on the �
market. What's more, its quick pulse �
and intelligent programming algorithms �
give you SUPER FAST speed, and you can �
program the chip of your choice, including �
MPUs and megabit parts. �

PCSS·8X MUL TIPORT SERIAL BOARD 
The PCSS·8X Multlport Serial Board, �

brought to you by GTEK®, Inc., is def· �
initely a programmer's �

dream come true! This �
board has 100% DOS �

compatibility on all �
8 ports and an en· �
hanced interrupt �
driven device driver. �
The PCSS-8X is �
available in RS232, �

RS422 8 port and 4 port versions. �

Inc. manufactures other prngramming devices and 
has a full line of development tools available. The line 
includes eprom erasers, cross assemblers, logic 
programmers, emulators and simulators. So, if you want 
"MADE IN THE U.S.A." give us a call today and let us put 
these products to work for YOU! 

Development Hardware I Software 
P. 0. Box 2310 �

GTE K'·'"'· Bay St. Louis, MS 39521-2310 �

Order Toll Free 1·800·255-GTEK (4835) �
Fax: 1·601·467-0935 Telex 315814(GTEK UD) �

MS I Technical Support 1·601-467·8048 �

PC/XT/AT is a Registered Trademark of IBM Corp. 
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BOOK REVIEWS 

papers, anagrams entrance edge ofthegrid still have eight 
the players of a game called neighbors because left wraps 
Jumbles), and another is the · to join right, top to join bot­
light they can throw on deeper tom. Yes, that does make the 
problems . A story I especially country toroidal. I have a feel­
enjoy has Dewdney in a quarry ing this game could be imple­
marveling at a fossil trilobite, mented on a spreadsheet.) 
when a man named Smith, a "First, large blocks of votes 
professor of paleontology, develop within the grid. The 
happens by. Why, Dewdney blocks are geographic areas 
asks him, did the trilobites be­ where everyone has the same 
come extinct? Why, Smith re­ opinion." (Recall FDR's old 
joins, is the name Smith so Solid South.) "Then the 
common? Those turn out to be blocks migrate around the 
the forms of the same ques­ grid, and for a while two 
tion, and they prompt two re­ blocks struggle for domi­
lated algorithms-PALEO­ nance. Finally, the two-party 
TREE, in which genera and system collapses as everyone 
species survive, mutate, or die ends up voting the same way. 
out; and NEOTREE, in which The smaller block vanishes as 
families (and their names) be­ democracy votes itself out of 
come extinct, leaving space existence-or does it? This is a 
for Smiths to flourish in. The neat philosophical question." 
chief difference is that NEO­ Dewdney hastens to remark 
TREE has no parallel for new that as a model of the political 
species evolving. (Though process, this is "admittedly 
what about Smythe from simpleminded." He also re­
Smith? In fine-tuning that ports that even so simple a 
program, I'd insert a Vanity model leaves democracy look­
Factor.) ing pretty tough. Some readers 

Start with 1000 family reported that after an over­
names, and, by NEOTREE's night run, considerable differ­
showing, in about 23 genera­ ence of opinion lingered. In 
tions three-quarters of them Dewdney's own experience, 
will be extinct. That's because achieving unanimity takes 
it's the males who carry on the "the better part of a day": 
name, and the empirical prob­ many million acts of random 
ability is 0. 317 that a family persuasion. (And what hap­
will produce no males des­ pens, he asks, if each beset 
tined to marry. Half the fam­ voter crankily adopts an opin­
ilies are gone in some 3 gener­ ion the opposite ofthat random 
ations, two-thirds in about 10. neighbor's? He doesn't tell, 
Thereafter, attrition slows and I haven't tried it.) 
down. Will the number ever 
shrink to 1? Perhaps in Goo­ Simulation vs. Reality 
golplex years (that's 10 to the Many of Dewdney's chapters 
10th to the IOOth). Or more conjure up the besetting devil 
likely not. IfSmiths are a tena­ of Computer Simulations: Do 
cious tribe, so are Joneses. I really gain insight into real­

Then there's the Voting world events, or am I just 
Simulation dreamed up by two amusing myself with a model 
Britons. We start with a grid of so neat I can see how to pro­
randomly colored squares­ gram it? The chapter entitled 
say, blue for Republican, red "Sharks and Fish on the Plan­
for Democrat. We next as­ et Wa-Tor" is a good example. 
sume that opinions follow Fish die of being eaten by 
those of forceful neighbors. sharks; sharks die if they 
Select a voter at random; haven 'teaten recently enough. 
select one of his eight neigh­ Both have single offspring at 
bors at random; change his fixed intervals (it works best 
persuasion to that of the neigh­ when the sharks breed more 
bor. Silently and rapidly, this slowly). Bothmoveatrandom, 
simulates a lot of argument, a point to point, north, south, 
lotofmalleability, and strange east, west, with this complica­
things happen. (Voters near an continued 



Cut loose from the LAN tangle with �
SCO XENIX and SCO FoxBASE+! �

ith industry-standard SCO'" XENIX® System VandWSCO FoxBASE+,'" you'll enjoy a real multiuser system 
that runs your existing dBASE III PLUS® code faster, easier, 
more reliably-and at half the cost! 
Greater Performance. With only a single PC and none of 
the traffic overhead required by a LAN server, 
The SCO Solution is lean and fast. Users 
share SCO FoxBASE+, applications, and 
data files via inexpensive terminals-all 
with greater performance. 
Greater Profitability. The SCO Solution gives 
you more for your money for greater profit­
ability. An 8-user SCO XENIX system costs about ..,. 

I 

half as much as an 8-user LAN-and adding ,· , 
each new user costs two-thirds less! 
Greater Reliability. Because an SCO XENIX 
system is more reliable than a LAN, you'll spend 
less time solving LAN problems and more time 
creating SCO XENIX-based solutions. 
Easier to Administer. SCO XENIX systems can be easily adminis­
tered by end users. LANs are much more complicated-multiple 
PCs, multiple PC configurations, and multiple sources of failure. 

Enhanced dBASE III PLUS Functionality. SCO FoxBASE+ works 
just like dBASE III PLUS, only better. It reads and writes the same 

data files, and runs your source code at compiled speed­
without having to compile-for a shorter development cycle. 

Future Compatibility. An SCO XENIX system protects your 
investment because future compatibility is built in. 

By migrating your dBASE Ill PLUS applica­
} tions to The SCO Solution, you can cut your 

costs and increase your profits-both 
today and tomorrow. 

So cut loose from LANs and relax with a 
real mulituser solution - The SCO 

Solution-Seo XENIX and SCO FoxBASE+! 
SCO FoxBASE+ is also available for larger UNIX 9 systems, and 

FoxBASE+ is available for DOS sysIfms. 
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BOOK REVIEWS
How to get through traps with 

Quaid Analyzer 

Quaid Analyzer is a powerful diagnostic tool 
that shows what Is going on inside your com­
puter. Since we developed Quaid Analyzer to 
unravel copy-protection, we had to include ways 
of tracing i1 spite of the countermeasures used 
to block us. Some common ones are: 

Overwrite the vector for interrupt 3, so you 
can't use breakpoints. Quaid Analyzer can 
use any of the other 255 vectors for break­
points instead. 

Overwrite the vector for interrupt 1, so you 
can't single step. Quaid Analyzer scrupu­
lously saves and restores interrupt cells 
when changing them. You won't notice 
changes to vector 1 except at the one in­
struction doing the change. Step over it with 
another command. 

Checksum the program to detect 
breakpoints. Quaid Analyzer can report ev­
ery interrupt call. Since DOS programs have 
to call interrupts for au system services, you 
get control frequently, and at revealing 
places. Single stepping is unaffected by 
checksums. · 

Manipulate the t flag to stop single stepping. 
Just avoid the single step key for one in­
struction. Quaid Analyzer has two ways to 
step over a few instructions. 

Point the stack over the interrupt vectors. 
Just ask Quaid Analyzer to catch the next 
system service call interrupt. The program 
will have to fix everything first. 

Of course. your own program probably doesn't 
have any tricks to block tracing. With a tool as 
powerful as Quaid Analyzer, it should be a sim­
ple matter to diagnose it. 

Quaid Analyzer comes with a manual, and software on a 3 
inch and a 5 inch diskette. If you are not satisfied with 
Quaid Analyzer, you can return it within 30 days for a re­
fund. Quaid Analyzer is not sold by dealers in the United 
States or Canada. tt is not copy-protected. 

To order Quaid Analyzer, call us with your credit 
card, or send us a check for $200 US funds. We 
ship within a day at our expense. 

Quaid Software Limited 
Third Floor Dept 6630 
45 Char1es Street East 
Toronto Ontario Canada M4Y 1S2 

(416) 961-8243 

Warning! For advanced programmers only. 
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ti on: A shark will always move 
to (and eat) an adjacent fish 
when there is one. 

I haven ' t tried this one, 
either, though the program­
ming looks simple . What 
Dewdney reports is scenarios 
sensitive to geometry. Neither 
the initial distribution nor the 
actual movement seems im­
portant , but when a tight 
school of fish forms, then the 
sharks discover and destroy it, 
then die themselves for lack of 
food. Result: zero population 
of any kind. (Though some­
times a smaller school offish, 
elsewhere on the sc reen , 
would go unnoticed until the 
sharks were extinct. Result: 
an ocean crammed with fish.) 

An evident simplifying as­
sumption is that nothing ever 
happens to fish, save getting 
eaten by sharks. Still, the 
game exhibits cyclic ups and 
downs that resemble the fluc­
tuating numbers of predators 
and prey in situations that have 
been tabulated, as when Hud­
son's Bay Company counted a 
whole half-century's lynxes 
and hares. A lot of hares fed a 
lot of lynxes; then as hares 
drew near extinction lynxes 
died off, too, permitting a re­
surgent hare population .. . 
You see the pattern. 

A graph of some very 
smooth things called the 
Lotke-Volterra equations 
looks rather similar , and 
they've been invoked to model 
predator-prey fluctuations . 
But by Dewdney's report, 
graphs derived from the Wa­
Tor game look more like the 
Hudson's Bay data than 
Lotke-Volterra curves do . 
He's puzzled, though, by cer­
tain long-term instabilities. 
I'll leave it at that. Computer 
modeling still awaits its 
Leibniz. 

BRIEFLY NOTED 

In the Age of the Smart Ma­
chine: The Future of Work 
and Power by Shoshana 
Zuboff. Basic Books , New 
York: 1988, 468 pages, 
$19.95. The television intro­
duced to entertain may end up 

shaping the very schedule of 
our days. The microwave 
bought for convenience may 
change the type of meals we 
eat. Thus, examining a tech­
nology only in light ofits origi­
nal intentions may obscure the 
actual effects. Such is the case 
with computers: They are in­
stailed in order to increase 
productivity, but, in fact, they 
fundamentally alter the work 
environment. Shoshana Zu­
boff takes a long, careful look 
at what happens to the work­
place when computers are 
introduced. 

Zuboff has two basic ways 
oflooking. First, she uses her 
eight in-depth studies ( 1981 to 
1986) of companies that had 
recently made the transition to 
computerization. Second, she 
puts observations about the 
current work environment in 
light of a history of work in­
formed by her wide readings 
in philosophy, psychology, 
and sociology. 

Zubofftakes the body as the 
focal point of her history of 
work. At first, work was phys­
ical labor that required bodily 
effort and bodily skills. As 
work has developed-or at 
least changed-throughout the 
centuries, it has been distrib­
uted, and the types of knowl­
edge necessary have changed. 
(Zuboffs analysis of knowl­
edge develops from her de­
scription of the different ways 
one 's body inhabits one 's en­
vironment, rather than begin­
ning from an assumption that 
mind and body are fundamen­
tally apart. This approach 
proves fruitful, in line with 
the work of the French phe­
nomenologist Maurice Mer­
leau Ponty.) 

Zuboff looks to her case 
studiestofindthestateofwork 
today. Her findings are not 
surprising . For example, at a 
pulp mill where workers went 
from checking on the pulping 
process by sticking their hands 
into the vats to checking a digi­
tal readout on a computer con­
sole, the workers have traded 
bodily involvement and skill­
ful knowledge for a more ab­
stract relationship with their 

continued 
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TOLL-FREE ORDER LINE 1-800-421-3135 �
NOW AVAILABLE 

MICROSOFT MACH 20 .. . ....... $309 �
MICROSOFT WINDOWS 386 ...... $110 �
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In-A-Vision .............. . �
Microsoft �C�~� ..... .. . ... . �
NewsroomF �
Printshoo. �

Ability Plus . .$145 
Enable. .352 
Microsoft Works . . 116 
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Smart System A?Q 
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Languc;ges 
Lattice C Compiler ...... . ...... $220 
Microsoft C Compiler Ver. 5.0 . 260 
Microsoft Fortran Ver. 4.1 . 260 
Mir.rnc:.nft M::irrn Ac:.c:.i:imhli:ir �~� 1 AA 

Languages 
Microsoft Pascal .. . . 
Microsoft Quick Ba ....... 59 
Microsoft Quick C . .... ....... 59 
Ryan McFarlan For ...... 390 
Ryan McFarlan Col . ... 612 
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Word Processing 
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Multimate Advantage II . . . 259 
Q and A Write .. .. .. 11n 
Webster Spellcheck . . .. 37 
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WordPerfectlibrary2.0 . .. 65 
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Copy II PC Deluxe ............. $101 �
Curtis Ruby. ..... ... . . ..... 59 �
Logical Connectio . . 379 �
Mach Ill Joystick. �
Masterpiece . �
Masterpiece + . ........ ..... . �
50 Watt Power! 

Boards 
AST 
Advantage Premium . .$319 
Rampage286 . . 379 
Sixpac Plusw/64K . . 129 
EVER EX 
2MB Above PC/XT w/o Mem 
3MBAboveATw/oMem. .. ... 89 
HERCULES 
Graphics Plus . ........ . .... .... 179 
INTEL 
Above PC 64K .... .225 
Above 286 w/5 .. 379 
Orchid Tinv Tu1 ..... 289 

COMPUTERS 

AZ386 
80386-16 Micro Processor, 1 MB 
of Ram, Teac 1.2 MB disk drive, 
220 watt power supply, 6 layer mother 
board, RT keyboard . . ..... $2595 

AZTurbo286 
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drive, Phoenix Bias . . $999 

AZ Turbo 8088-2 
135 watt power supply, One 360K 
drive. 640K. kevboard . . $569 

AZ10 
150 watt power supply, dual360K 
drive. 10 MHZ mother board, 
340K. keyboarc' . . . . . . . $589 

AST286 Premium or �
386 Premium Computers �

512K, RAM, RTenhanced style 
keyboard, parallel , serial and clock. 
1.2MB floppy disk drive, 7 expansion 
slots. DOS 3.3 & Bas<c; 
Available Now . Best Prices 
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Genoa Hi-Res .. 186 
Orchid Designer . .. . 259 
Paradise Auto 480 . 1AO 

Paradise VGA Plus . 
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Princeton Ultra Scar ... 539 
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NEC -Multisync II . . 
Zenith 14" Flat Scre1 
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Plus 40 MB <<a 

Hard Drives 
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Seagate 30 MB w/cont . . . . 295 
Seagate 40 MBAT251-2 ......... 399 
Seagate 80 MB AT . . . 659 
Seagate ST-125 w/< ..... 329 
)eaqate ST-138 w/I ..... 39! 

Modems 
AZ300/1200w/o Soft ........... $69 
Everex300/1200w/Soft 
Everex 2400 INT 
Hayes 1200EXTw/o soft 
Hayes 1200B INTw/Soft 
Hayes 2400 EXTw/o Soft 
Novation Parrot 1200 w/Sc 
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Mice 
Genius. ...... .. ......... $49 
Logitech .... 68 
Microsoft Bus w/Paintbrush ....... 92 
Microsoft Serial ................. 92 
Optimouse w/Dr Halo ............ 89 
Optimouse w/DPE . . . . . . 185 

Monitors 
AMDEK 
410 Amber .................... $145 
MAGNAVOX 
RGB............ .. .. . .. 255 
NEC 
GS Amber. . ... 190 
SAMSUNG 
Flat Amber .. ..82 
TIL Amber w/tilt ... 76 
Colorw/tilt . . .. 249 

Printers 
CITIZEN 
MSP40 ..... .. ........ $285 �
120D ... .. . ... . . ..... .. . ... 146 
MSP50 ...... 385 
EPSON 
LQ500 .. . . ................ .349 
LQ850. . .. 559 
NEC 
P5XLP .. ... . ..... . ....... .... 869 
P5200 .. . . .. . .... , ..... .. ... 539 
P2200 . .. .. 339 
LASSERS 
NEC890 . .. ..... 3300 
AST TURBO PS. . ... 3199 
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OKI DATA 
OKl390 . ........ .. . .. . 
OK1391 
STAR MIC 
NX 1000. 
NX 1nnn r 

TOLL-FREE ORDER LINE 1-800-421-3135 
Servicing our PC buyers with Phone Hours: WAREHOUSE DATAPRODUCTS low pricing and technical Monday thru Friday 7am-9pm. 

2701 West Glendale Ave. • Phoenix, AZ 85051 experience since 1979. Saturday 9am-5pm MST 
We do not guarantee compatibility 

Circle 248 on Reader Service Card AUGUST 1988 • BYTE 55 





si•kur; a. [L. securus]: The ability to keep your �
confidential data and your whole personal computing �
environment away from prying eyes and meddling �
associates. �

Securing your personal computer desk. Your precious programs and 
files has, until now, been a com­ data remain cradled inside. Safe, 
plicated and mostly unreliable secure, and ready to use. 
matter. Not any more. The Tandon Personal Data Pac 

The Tandon Personal Data Pac is shatters the storage limitations of 
the world's first truly removable, your personal computer. When 
self-contained Winchester hard disk your first high-capacity Data Pac 
drive that pops in and out of its is full, pop in a fresh one and 
receptacle with the stroke of a key. you're ready to go on. Infinitely. 
You just lock the Personal Data Pac If you need to share your PC, 
with your entire computing environ­ software and data, the Tandon 
ment in your desk or your safe. Personal Data Pac offers the saf­

And when your business keeps est, cheapest and most reliable 
you on the move, the Tandon "network" pos-
Personal Data Pac lets you take sible for 

transferring 
high­

capacity files 
quickly and 
easily. And, you can 
make any computer 
your personal dedicated 
workstation, simply by 
inserting your own Data Pac. 

Let your Tandon Dealer show 

your office with you. It fits easily in your brief­
case or your garment bag. If the airlines lose it, 
don't fret. Backing up a 

full Personal Data 
Pac onto another 
takes only a few 
minutes. So you 
can take one and 
keep a copy secure 
in your safe. 

The Personal 
Data Pac protects 
your data well. It's 

a hearty little traveller that can take a lot of 
abuse. It can cope with the rough and 
tumble world of the postal 
system, as well as 
take an occasional 
knock off your 

[ 

you how the Personal Data Pac can make living 
with your PC more economical and productive. 
See him today, or call us at 1-800-556-1234, 
Ext.171 (in California 1-800-441-2345, Ext. 171). 

Security for a small price. 

lan'Clan �
We're redefining

I , • 
•, personal computing. . 
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Tandy Computers: 
Because there is 
no better value: 

The Tandy® 1000 TX 

. . . . . . . . ....... . .~....: ... . 

Jllllflllllllj~_ I 
:.... ­

Buy aTandy 1000 TX 
and receive a$29995 

Color Monitor... 
at no extra charge. 
Power you need at a great price 

Now, for a limited time, buy a Tandy 1000 
TX computer for only $1199 and we'll include 
our CM-5 Color Monitor. The PC-compatible 
Tandy 1000 TX features a high-speed Intel® 
80286 microprocessor for far greater processing 
power than ordinary PCs. 

Comes with its own software 
With the included Personal DeskMate™ 2 

software, you get seven popular applications: 
Text-an easy-to-use word-processing program; 
Worksheet-a spreadsheet-analysis application; 
File-an efficient electronic-filing system; 
Paint-a colorful graphics program; Music-for 
playing and composing songs; Calendar-to 
keep those important dates; and Telecom-to 

communicate with other computers and 
information services. 

Start computing 
immediately 

__ This system is ready to run 
_______. -- from day one because the TX 

-
~~-

_--:-­
comes with 640K RAM, a 720K 

31/z" disk drive, all the necessary adapters, as 
well as MS-DOS® 3.2 and GW-BASIC. 

Choose from a variety of computers 
Tandy offers a complete line of PC­

compatible computers for every need. Visit a 
nearby Radio Shack today and take advantage 
of this special offer featuring the remarkable 
Tandy 1000 TX with Personal DeskMate 2 and 
the CM-5 Color Monitor. 

ltad10lhaeK 

Offer includes Tandy 1000 TX (25-1600) and CM-5 Color Monitor (25-1043). Monitor 
appearance may v~ry. Personal DeskMate 2 communications require modem. COMPUTER CENTERS Intel/Reg. TM Intel Corp . IBM/Reg. TM IBM Corp. MS-DOS/Reg. TM Microsoft Corp 
Sale begins 6/21/88. ends 8/23/88. A DIVISION OF TANDY CORPORATION 
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