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X is the best

There’s no power like Paradox Power

PROGRAM
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Paradox saves you from
future shock

Trends for the future with Paradox

N
PARADOX 2.0

‘ PARADOX 385
' PARADOX SOL '
‘ PARADOX 0572 ;
PARADOX UNIX !

1987 1988 @ 1989 1990

Paradox 386 allows users to
take advantage of 16 Megabytes
of Memory on a 386 machine.
This allows Paradox users to
work with databases that could
in the past only be handled
by minicomputers and
mainframes.

How to make your network network
To run Paradox 2.0 or the Paradox Network Pack on a network you need:

« Novell with Novell Advanced Netware version 2 0A or higher

= 3Com 3Pius with 3Com 3+ operating System version 10, 1.1 oc higher

* 1BM Token Ring or PC Network with iBM PC Local Area Network Pro-
gram version 112 o higher

« Torus Tapestry version 14 or higher

 ATAT Starlan Network with AT&T PC 6300 Network Program version

« Other network conbigurations that are 100% compatible with DDS 31
and one of the listed networks

System Requirements lor Single User:

 DOS 2.0 or higher

* 1BM*® PS/2 and PC, Compag® PC families and other
100% compatibles

* 512K RAM

« Two disk drives, 3%-inch and 5%-inch supported

« Compalible monochrome, color, or EGA momitor with adapter

Source: Software Digest*

Your investment today in
Paradox applications is pro-
tected as new hardware and
operating systems are used in
your company. Paradox 2.0
applications will run un-
changed on Paradox 386,
Paradox 0S/2, Paradox Unix
and Paradox SQL! All versions
of Paradox will be completely
application and menu compati-
ble. Paradox SQL will allow
access to remote databases via
SOL. Users will just type in a
query as they normally would,
and Paradox will translate that
Query to SQL.

£ € Paradox 2.0 will
do for the LAN what the
spreadsheet did for the PC

David Schulman,
Bendix Aerospace 9§

System Requirements for the Network Workstation:

= DDS 31 or gher

« 640K RAM

¢ Any combination of hard, floppy, or no disk drives

¢ Compatble monochrome, color, or EGA monitor with adapler

Optional Equipment:

* EMS and EEMS Boards AST RAMpage Board,” tntel Above Board®
or other expanded memory adaplers

« Printers Compalible dot mairix, lelter quality, or Jaser printer

“Reprinted with permission by Software Digest lrom its July 1987 report
covering 12 relational dalabase programs

Paradox makes your
network run like
clockwork

Paradox is just as valuable
to multi and network users as
it is to single users. It runs
smoothly, intelligently and so
transparently that multiusers
can access the same data at the
same time—without either
being aware of each other or
getting in each other’s way. It
works exactly the same way
whether you're flying solo or
as part of the crew.

&££& Anyone who hasn’t
seen the network version
of Paradox should take a
look. Ansa has dramati-
cally advanced the state
of the art in multiuser
network databases

Phil Lemmons,
BYTE 8/87

Paradox was a delight
to use, both as a stand-
alone product and from
a local area network
server.

Don Crabb,
InfoWorld ’ ’

test was designed and executed by NSTL. A 1,000-record and a
10.000-record lile were joined A short text lield from the 1,000-record
Iile and a numeric fiekd lrom the 10,000-record lile were selected (using
the 1,000-record lile indexes). The short text liekd was grouped and
sorted in ascending order, the numeric liekf was subtotaled for each
group, and the results oulput {0 a nult printer. Test times from the last
keystroke on the command sequence unlil return of program contro!
were fecorded and averaged

Paradox 1s a registered trademark of Ansa Software Ansa 1s a Borland Inlernational
company Other brand and producl names are trademarks of registered trademarks of
their respeclive holders Copynght ©1988 Bortand Internalional, Inc Bl 12054
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Paradox:
the top-rated
relational
database
manager

in the world...




can take out of the box and
begin using right away.

Because Paradox employs
state-of-the-art artificial intel-
ligence technology, it does
almost everything for you—
except take itself out of
the box.

If you've ever used 1-2-3°®
or dBASE® you already know
how to use Paradox. It has
Lotus-like menus, and
Paradox documentation
includes ""A Quick Guide to
Paradox for Lotus users,”" and
“A Quick Guide to Paradox
for dBASE users.”

P aradox_ is once again
the top-rated program,
with the latest version
scoring even higher than last
year's top score.”’ (Software
Digest’s July 1987 Ratings
Report—an independent com-
parative ratings report for
selecting 1BM PC Business
software).

All tests for the Ratings
Report were done by the pres-
tigious National Software Test-
ing Laboratory, Philadelphia,
PA, and the message is crystal
clear: there is no better rela-
tional database manager than
Paradox.

NSTL tested 12 different

programs and amongst other - PLUE ARADOX £
results, discovered that Open Access™I® s |
Paradox is 3 times faster than RBASE System vm// olaEase ,
dBASE: 6 times faster than & Powerdase o |
R:BASE on a two-file join 2
with subtotals testt. ’ Y '
: / |
Paradox does the | |
impossible: combines ! |
ease-of-use with power L : 4
USABILITY

and sophistication

Why Paradc

£ € Paradox still offers
superior import/export
facilities using Lotus
1-2-3, dBASE, ASCII
and other file types. It
transfers between formats
with stunning speed

Rusel DeMaria, PC Week 9§

Paradox responds
instantly to “Query-
by-Example” '
The method you use to ask
questions is called Query-by-
Example. Instead of spending
time figuring out how to do
the query, you simply give
Paradox an example of the
results you're looking for. |
Paradox picks up the example
and automatically seeks the
fastest way of getting the
answer. Paradox, unlike other
databases, makes it just as
easy to query multiple tables
simultaneously as it is to

. query one.
Even lf you're a beginner' Source: Software Digest*
Paradox is the only relational Ideal programs have high levels of both
power and usability. Programs plotted in
database manager that you I;(w upper righthand portion of the diagram
ahove come closest to achieving that ideal.
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Paradox: the new
corporate standard

Paradox automatically
updates your data and
lets you control access
to information

In “"Co-Edit’” mode, changes
made by anyone are automati-
cally updated to everyone. You
can pre-set a “'Screen-Refresh™
interval to occur anywhere
from 1-second to 1-hour inter-
vals. (If you don’t make a pre-
set choice, Paradox automati-
cally updates every 3 seconds
so that your screen always
shows you updated data).

While Paradox 2.0 lets
everyone share and update
information simultaneously,
you can configure it to keep
secrets secret.

You can restrict others’ rights
in a variety of ways with safe-
guards protecting confidential
files and/or giving someone
““Read Only"" rights which is
to allow “‘View,” but prevent
“Change.”” The Paradox tech-
nique—automatic file and
record locking—ensures data
accuracy and integrity in any
multiuser environment.

For a brochure or
the dealer nearest you
call (800) 543-7543

PARADOX

A Borland Company

&€ With Version 2.0,
Paradox becomes a sophis-
ticated multiuser product
that boasts an impressive
selection of data-protection
features and password-
security levels

Rusel DeMaria,

rPcvweek 99

Get serious support for
serious Paradox applica-
tion programming

When you subscribe to the
Paradox Developer’s Resource
Program (PDRP), you get all the
resources and support you need
for sophisticated Paradox appii-
cation development: unlimited
access to our toll-free PAL
programmers support line; the
Paradox Developer’s Toolkit; a
subscription to Turbo Technix,
Borland’s bi-monthly technical
magazine; and a 20% discount
on the Paradox User’s Journal
published by the Cobb Group

Call our Customer Service
Department at (408) 438-84C0
for your free PDRP information
kit with all the details.

Circle 41 on Reader Service Card (Dealers: 42)




- Contents

Product Focus/118

65
67
89

103

113

118

131

PRODUCTS IN PERSPECTIVE
What’s New

Short Takes

Sharp PC-4521, a laptop with a hard disk drive

Sprint 1.0, Borland’s third-generation word processor
Quad386XT, Quadram’s booster board for the PC
DeskJet, a quiet ink-jet printer from HP

WordStar 2000 3.0, an upgrade with 662 features
ZCM-1490, Zenith’s high-resolution color monitor
Microsoft Windows 2.0, a step toward O0S/2

FIRST IMPRESSIONS

Microsoft Languages Update

by the BYTE Staff

These new versions of five language products
offer a bridge to 0S/2.

dBASE IV: A Paradox Killer?

by Nicholas Baran

The new version of Ashton-Tate’s package
is going to make life tougher for competitors
like Paradox and R:base.

REVIEWS

Product Focus: The Best of the 24-pin Printers
by George A. Stewart

Dot-matrix printers are now good enough

that you don’t have to

apologize for using %

one. BYTE Labs /
/.

looks at 37 of
the finest.

The WYSEpc 386

by Ed McNierney

Price, performance, and design highlight
this 80386-based system.

- , | » .'

137

144

150

163

168

181

189

193

211

Commodore Opens the Amiga

by Charlie Heath

The expandable Amiga 2000 can provide
MS-DOS compatibility.

Laser Printing Without Lasers

by Rick Cook and Paul Schauble

The Taxan Crystal Jet and the Data Technology
CrystalPrint VIII demonstrate the potential

of liquid-crystal-shutter printers.

Getting the Bugs Out

by Ross M. Greenberg

AT Probe and Periscope III—two hardware-assisted
debuggers with some unique features.

Two Fast C Compilers for PCs

by Namir Clement Shammas

Microsoft introduces an improved version
of its C Compiler and QuickC.

New Power for FORTRAN

by Carl Byington

SVS FORTRAN from SAIC and MicroWay’s
NDP FORTRAN take advantage of the 80386
and its coprocessors.

Interleaf Publisher for the Macintosh II
by Paul Kahn

This publishing system includes good

and bad features from the personal-computer
and workstation worlds.

Review Update

COLUMNS

Computing at Chaos Manor:

Memories, Memories

by Jerry Pournelle

Jerry looks at Fastback Plus, Golden Bow products,
extended versus expanded memory, and new items
from Logitech.

Applications Only: Two Big Winners

by Ezra Shapiro

Ezra highly recommends both Decision Pad

and QuicKeys.

2 BYTE * APRIL 1988

Cover illustration by Robert Tinney




" T T
: _ ..
D' 4 r:“

m”gj
In Depth/217

BUTE

APRIL 1988
VOLUME 13
NUMBER 4

Features/261

217 IN DEPTH: Memory Management

218 Introduction

219 Overview of Memory Management
by Randall L. Hyde
Many of the memory management techniques
for mainframes are migrating
to the world of microcomputers.

227 OS/2 Virtual Memory Management
by Vic Heller
A look at how OS/2’s hardware and software data
structures work together to provide virtual memory,
dynamic linking, and sharing of code.

237 Marrying Unix and the 80386
by Carl Hensler and Ken Sarno
How a Unix kernel design takes advantage
of the 80386’s memory management hardware.

249 Macintosh Memory Management
by Alan Anderson
With the Mac’s generalized design, you can use
the same software on a Mac 512KE or on a Mac II.

256 Resource Guide

261 FEATURES

263 Ciarcia’s Circuit Cellar: The SmartSpooler
Part 1: The Spooler Hardware
by Steve Ciarcia
SmartSpooler improves computing throughput
with slow peripherals.

273 Dynamic Linking in OS/2
by Gordon Letwin, Chief Architect, Systems Software,
Microsoft Corp.
Dynlinks make OS/2 programs smaller,
more efficient, and easier to upgrade.

285 When Facts Get Fuzzy
by Bradley L. Richards
Add fuzzy logic to your Turbo Prolog programs
and they’ll be able to cope with the uncertainties
of real-world situations.

293 Faster Than Fast Fourier
by Mark A. O’Neill
The fast Hartley transform is twice as fast as the fast
Fourier and uses only half the computer resources.

DEPARTMENTS

6 Editorial: The New BYTE Lab
11 Microbytes

22 Letters
32 Chaos Manor Mail
36 AskBYTE

5§51 Book Reviews
339 Coming Up in BYTE

READER SERVICE

338 Editorial Index by Company

341 Alphabetical Index to Advertisers

343 Index to Advertisers by Product Category
Inquiry Reply Cards: after 344

PROGRAM LISTINGS

From BIX: see 282
From BYTEnet: call (617) 861-9764
On disk or in print: see card after 320

BYTE (ISSN 0360-5280) is published monthly with an additional issue in October by McGraw-Hill Inc. Founder: James
H. McGraw (1860-1948). Executive, editorial, circulation, and advertising offices: One Phoenix Mill Lane,

Peterborough, NH 03458, phone (603) 924-9281. Office hours: Monday through Thursday 8:30 AM-4:30 PM, Fridsy
8:30 AM-1:00 PM. Eastern Time. Address i to BYTE L P.0. Box 7643, Teaneck, NJ 07666-
9866. Postmaster: Send address changes, USPS Form 1579, undeliverable copies., and fulfitlment questions to BYTE
Subscriptions, P.O. Box 7643, Teaneck, NJ 07666-9866. Second-class postage peid at Peterborough, NH 03458 and
additional mailing offices. Postage paid at Winnipeg, Manitobs. Registration number 9321. Subscriptions are $22 for onc
year, $40 for two years, and $58 for three years in the U.S. and its possessions. In Canads and Mexico, $25 for onc year,
$45 for two years, $65 for three years. $69 for one-year air delivery to Europe. 31,000 yen for onc-year air delivery to
Japan, 15,600 yen for onc-year surface delivery 1o Japan, $37 surface delivery elsewhere. Air delivery 1o selected arcas at
additional rates upon request. Single copy price is $3.50 in the U.S. and its possessions, $4.25 in Canads and Mexico,
$4.50 in Europe, and $$ elsewhere. Foreign subscriptions and sales should be remitted in U.S. funds drawn on & U.S.
bank. Please allow six to eight weeks for delivery of first issue. Printed in the United States of America.

Address editorial correspondence to: Editor, BYTE, One Phoenix Mill Lanc, P igh. NH03458. 1
manuscripts will be retumed if sccompanied by sufficient postage. Not responsible for lost manuscripts or photos.
Opinions expressed by the authors are not necessarily those of BYTE.

Copyright © 1988 by McGraw-Hill Inc. All rights rescrved. Trademark regisicred in the United States Patent and
Teademark Office. Where necessary, permission is granied by the copy right owner for libraries and others registered with
the Copyright Clearance Center (CCC) to photocopy any article herein for the flat fec of $1.50 per copy of the article or
any part thereof. C and payment should be sent directly to the CCC. 29 Congress St., Salem, MA 01970.
Specify ISSN 0360-5280/83, $1.50. Copying done for other than personal or internal reference use without the
permission of McGraw-Hill Inc. is prohnblwd chuem fof specnl penmssm or bulk orders should be addressed 10 the
publisher. BYTE is availabie in mi i 300 North Zeeb Rd.. Dept. PR.
Ann Arbor, M] 48106 or 18 Bedford Row, Depl PR London WCIR 4EJ, England.

orp should be w0: BYTE Service. P.O. Box 7643, Teaneck. NJ

07666-9866.

Section art by Ken Coffelt

APRIL 1988 * BYTE 3




BVIL

THE SMALL SYSTEMS JOURNAL

EDITOR IN CHIEF
Frederic S. Langa

PUBLISHER/GROUP VICE PRESIDENT
J. Burt Totaro

OPERATIONS
Glenn Hartwig Associate Managing Editor

REVIEWS (Hardware, Software, Product Focus)

Cathryn Baskin Associate Managing Eaditor, Dennis Allen
Senior Techrical Editor, Software, Curtis Franklin Jr. Senior
Testing Editor, BYTE Lab, Stephen Apiki, Testing Editor,
BYTE Lab

NEWS AND TECHNOLOGY (Microbytes, What's New, Short Takes)
Rich Malloy Associate Managing Editor, D. Barker Senior
Egitor, News and Technology, Anne Fischer Lent Senior
Editor, New Products

Peterborough: Martha Hicks Assocrate News Editor, Jeff
Merron Associate News Editor, Stan Miastkowski Associate
News Editor

West Coast: Gene Smarte Bureau Chief, Costa Mesa,
Jonathan Erickson Senior Tachnicai Editor, San Francisco,
Nicholas Baran Associate Technical Editor, San Francisco,
Jeltfrey Bertolucci Edrtorial Assistant, San Francisco

SENIOR TECHNICAL EDITORS

Ken Sheldon Features, G. Michael Vose /In Depth, Richard
Grehan At Large, Jane Morrill Tazelaar At Large, Tom
Thompson At Large

TECHNICAL EDITORS
Janet Barron, George A. Stewart, Eva White,
Stanley Wszola

CONSULTING EDITORS
Steve Ciarcia, Jerry Pournelle, Ezra Shapiro

CONTRIBUTING EDITORS
Jonathan Amsterdam Programming Projects, Mark
Dahmke Video, Operating Systems, Mark Haas At Large,
Rik Jadrnicek CAD, Graphics, Spreadsheets, Robert T.
Kurosaka Mathemalical Recreations, Alastair J. W. Mayer
Software, 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, L. Ryan McCombs, June
N. Sheidon

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

PRODUCTION
David R. Anderson Director, Denise Chartrand, Michael J.
Lonsky, Virginia Reardon

TYPOGRAPHY
Sherry Fiske Systems Manager, Selinda Chiquoine, Donna
Sweeney

ADVERTISING/PRODUCTION (603) 924-6448

Lisa Wozmak Supervisor, Lyda Clark Senior Account
Coordinator, Karen Ciliey, Linda Fluhr, Jeanne Gatcombe,
Brian Higgins, Rod Holden, Wai Chiu Li Quality Control
Manager, Julie Murphree Advertising/Production
Coordinator

ADMINISTRATION
Beverly Jackson Publisher's Assistant

MARKETING COMMUNICATIONS

Horace T. Howland Director

Laurie MacMillan Promotion Manager, Wilbur S. Watson
Marketing Services Manager, 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, Claudette Carswell Distribution
Coordinator, Karen Desroches Direct Accounts
Coordinator, Louise Menegus Back Issues

PERSONNEL
Patricia Burke Personnel Coordinator, Donna Healy
Receptionist

BUILDING SERVICES

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

B'x BYTE INFORMATION EXCHANGE

ACTING DIRECTOR
Edward A. Reno Jr.

EXECUTIVE EDITOR
George Bond

SENIOR EDITOR
David Betz

ASSOCIATE EDITORS
Tony Lockwood, Donna Osgood San Francisco

MICROBYTES DAILY

D. Barker Coordinator, Peterborough, Rich Malloy New
York, Gene Smarte Bureau Chief, Costa Mesa, Nicholas
Baran San Francisco, Rick Cook Phoenix, Jonathan
Erickson San Francisco, Martha Hicks Peterborough, Anne
Fischer Lent Peterborough, Larry Loeb Waliingford, CT,
Brock N. Meeks La Mesa, CA, Jeff Merron Peterborough.
Stan Miastkowski Peterborough, Wayne Rash Jr.
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 Bausum
Secretary, Denise A. Greene Customer Service, Brian
Warnock Custorner Service, Tammy Burgess Custorner
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

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

NEW ENGLAND
ME, NH, VT, MA, RI, ONTARIO, CANADA &
EASTERN CANADA

(617) 262-1160

ATLANTIC

NY, NYC, CT, NJ (NORTH)

Leah G. Rabinowitz (212) 512-2096
Dick McGurk (203) 988-7111

EAST

PA, KY, OH, NJ (SOUTH), MD, VA, W.VA, DE,
D.C.

Daniel Ferro (215) 496-3833

SOUTHEAST
NC, SC, GA, FL, AL, TN
Carolyn F. Lovett (404) 252-0826

MIDWEST
IL, MO, KS, 1A, ND, SD, MN, WI, NE, IN, M1, MS
Bob Denmead (312) 751-3740

SOUTHWEST, ROCKY MOUNTAIN
CO, WY, OK, TX, AR, LA
Karl Heinrich (713) 462-0757

SOUTH PACIFIC

SOUTHERN CA, AZ, NM, LAS VEGAS
Jack Anderson (714) 557-6292

Tom Harvey (213) 480-5243

NORTH PACIFIC

HI, WA, OR, ID, MT, NORTHERN CA, NV (except
LAS VEGAS), UT, WESTERN CANADA

Mike Kisseberth (415) 362-4600

Bill McAfee (415) 349-4100

TELEMARKETING
L. Bradley Browne Director
Susan Boyd Administrative Assistant

BYTE BITS (2x3)
Dan Harper (603) 924-6830

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

REGIONAL ADVERTISING SECTIONS
MID-ATLANTIC, METRO NY & NEW ENGLAND,
SOUTHERN CALIFORNIA, SOUTHEAST

Elisa Lister (603) 924-8830

MIDWEST, PACIFIC NORTHWEST,
SOUTHWEST, METRO NY & NEW ENGLAND
Scott Gagnon (803) 924-9261

BYTE DECK MAILINGS
National
Ed Ware (603) 924-6168

A/E/C COMPUTING DECK
COMPUTING FOR ENGINEERS DECK
Mary Ann Goulding (803) 924-9281

EDITORIAL AND BUSINESS OFFICE:

One Phoenix Mill Lane, Peterborough, NH 03458, (603) 924-9281.
West Coast Branch Offices: 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 York Branch Editorial Office: 1221 Avenue of the Americas, New York, NY 10020, (212) 512-3175.

BYTEnet: (617) 861-9764 (set modem at 8-1-N or 7-1-E; 300 or 1200 baud). Fax: (803) 924-7507. Telex: (603) 924-7861.
SUBSCRIPTION CUSTOMER SERVICE: Non-U.S. (201) 837-1315; inside U.S. (outside NJ) 1-800-423-8272; (inside NJ) 1-800-367-0218.

[ Otticers of McGraw-Hill C
[ tH

: Richard B. Miller. Executive Vice
Presdents: Fredenck P. Jannott, Construction ln'ofmnnon Group; Russell C. White, Computers and

Officers of McGraw-Hill Inc.: Harold W. McGraw Jr., Chairman; Joseph L. Dionne, President and Chiel
Exscutive Officer; Robert N. Landes, Executive Vice President, General Counsel, and Secretary;

Hll | Communications Information Group; J. Thomas Ryan, Marketing md International. Senior Vice
Presidents—Publishers: Laurence Aftman, Ek David J. M g News-Record. Group Vice
Presidents: J. Burt Totaro, BYTE; Frank A. Shinal, Dodge; Peter B. McCuen, Commumuﬁom Information. Vice
Presidents: Robert D. Daleo, Controller; Fred O. Jensen, Planning and Development; Michael J. Koeller, Human
Resources; Julia Lenard, Systems Planning and Technology.

4 BYTE « APRIL 1988

Serwatka, Executive Vice President and Chief Financial Officer; Shel F. Asen, Senior Vice Pmm
Manufacturing; Robert J. Bahash, Senior Vice President, Finance and ing. Frank D. P , Senior
Vice President, Treasury Operations; Ralph R. Schuiz, Senior Vice President, Editorial.

8vTE, BUTE , and The Small Systems Journal are registered trademarks of McGraw-Hill inc.



| SMARTMIORK Keeps
Getting Smarter

Smarter Artwork

Three years ago. Wintek engi-
neers created smARTWORK to
reduce the time and tedium of
laying out their own printed-circuit
boards. Thousands of engineers
have since discovered the ease of
use and sophistication that makes
sSMARTWORK the most popular
PCB CAD software available. And
thanks to them, smARTWORK keeps
gefting better.

sMARTWORK transforms
your 1BM PC into a PCB CAD system

Interactive routing, continual
design-rule checking, pad shav-
ing. and production-quality 2X
artwork have always been a part
of smARTWORK. And now that
many customer suggestions have
become a part of the software,
sMARTWORK is an even better
value. That's why we
offer it with a thirty-
day money-back
no-nonsense
guarantee.

Using an Epson or 1IBM dot-matrix
printer, you can create 2X artwork and

time hand-taping requires

1X or 2X checkplots in a fraction of the

New smARTWORK Features

[J Silkscreen layer for component
placement and identification &y,

O Text capabilities for all three
layers

OO Selectable frace widths and
pad shapes and sizes

[J User-definable library

O Ground planes created with a
single command

OO Solder-mask and padmaster
plots generated automatically

[0 Quick printer 2X checkplots

O Additional drivers for printers

and plotters

O Optional drill-tape and
Gerber photoplotter utilities
O AutoCAD® DXF file output
O Completely updated

manual

[J 800 number for free

technicai assistance

+Q2. 04, L1909

2" by 4” section of a 10” by 16” double-
sided board with silkscreen layer

< | Current Versions
~& HIWIRE
g SMARTWORK

.

VA1
V1.3r5 l

NEW

Autorouter Included
Still $895

Camera-ready
2X artwork from an Hl or HP pen plotfter

The Smart Buy. Guaranteed.

Still priced at $895, smARTWORK
is proven, convenient, and fast.
Our money-back guarantee lets
you try smARTWORK for 30 days
at absolutely no risk. Call toll free
(800) 742-6809 today and put
sMARTWORK to work for you
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EDITORIAL

The New BYTE Lab

We’ve never done much horn-blowing or
flag-waving about our original micro-
computer lab, which we’ve had for years,
because it seemed obvious that any publi-
cation purporting to offer authoritative
test results would have a well-equipped
place in which to run tests and examine
equipment without interruption or dis-
traction. A basic computer lab should be
standard equipment for any microcom-
puter publication—a basic lab is really no
big deal.

Of course, BYTE isn’t a “basic™ com-
puter publication, and as of late winter,
neither is our lab. In order to provide
meaningful and reliable analysis of in-
creasingly sophisticated hardware and
software, we're in the process of assem-
bling a truly unique and innovative testing
facility—one that will let us run tests that
no other publication is doing, and that
will let us present you with information of
unmatched depth and accuracy on state-
of-the-art computer systems and sub-
systems.

Senior Testing Editor Curt Franklin
heads the new lab. Here’s what he says
about the capabilities the new facility will
give us:

“How reliable is your equipment? It’s
almost impossible to know, prior to pur-
chase, how your new hardware will work
after extended operation—or how it will
react to temperature fluctuations. Some
hard disk drives, for example, are notori-
ous for seek errors caused by thermal ex-
pansion and contraction. Our Despatch
environmental chamber will let us exam-
ine equipment in a controlled environ-
ment and look at how well the equipment
performs after extended operation near
the limits of its operating parameters.

“BYTE readers expect us
to open up computer
systems for them,
giving them
information
they can’t find
anywhere else.

The Hewlett-Packard
16500A logic
analysis system

will let us do

just that. We’ll

be able to do
25-MHz state
analysis, timing
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analysis to 1 gigahertz, and look at wave-
forms at a rate of up to 400 megasamples
per second. The capabilities of this
equipment mean that we’ll be giving our
readers more accurate information than
ever before on computer buses, memory
and storage systems, and computer
architectures.

“Modems and other communications
equipment are increasingly important
parts of most computer systems. The
ability of a modem to deal with noise,
dropouts, and other real-world problems
may have more to do with communica-
tions throughput than the modem’s maxi-
mum rated data transfer rate. We want
you to know how well a modem really
works. With a computer-controlled,
automated test set (i.e., the Autotest 1A
from AEA), we’ll be giving BYTE read-
ers objective, comparative test informa-
tion on the next generation (or two or
three) of modems.

*“Each of us spends more time working
with the computer monitor than with any

other piece of personal computer equip-
ment. In our February issue, George A.
Stewart analyzed and compared a number
of monitors using the Superspot 100 CRT
analyzer from Microvision—the first
truly objective monitor tests ever to ap-
pear in a microcomputer magazine. We
now have a Superspot 100, so you can ex-
pect in-depth, accurate reviews of moni-
tors like you’ve never seen before.

“In addition to the ‘big’ pieces of
equipment in the lab, we've added nu-
merous other items, like power line mon-
itors (for testing uninterruptible power
supplies and letting us factor power fluc-
tuations into our other test results), hard
disk and floppy disk analyzers, and other
equipment that lets us bring readers the
technical depth and accuracy they’ve
come to expect from BYTE.”

Curt’s right. What’s more, the lab
we’re building now is not a one-shot deal.
We’ve made 2 major commitment to keep
up with developing technology and to de-
velop our own capabilities to look at the
products you’re interested in. For exam-
ple, we are now looking into ways to ob-
jectively test and report on local-area net-
works, and we’ll be adding a LAN test
facility and other technology testing to
our lab in the future.

Last—but certainly not least—are the
people Curt has hired for our lab. Steve
Apiki and Stan Diehl are electrical engi-
neers who have joined us as testing edi-
tors; they’ll help BYTE keep and improve
its reputation as a magazine written by ex-
perts for experts.

Once the last pieces of equipment have
been delivered and installed (as I write
this, several of the large items, like the
environmental chamber, are being built
to our specifications), you’ll start seeing
the results of our new lab in the Reviews
section.

The lab will also play a major role in
helping us to analyze and examine brand-
new architectures—Ilike machines based
on the 68030 and 80486 chips—as soon
as they emerge.

It’s all part of our commitment to keep
BYTE your premier source of detailed,
objective, authoritative information on
both the state of the market and the state
of the art.

You deserve nothing less.

—Fred Langa
Editor in Chief
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Discover a new world

of C performance.

At a special low
introductory price!

WATCOM announces a new team of high-
performance C language development
systems that deliver proven superior results.
Both are available now, at low introductory
prices, for IBM PCs, PS/2s, and
compatibles.

Best of Both Worlds.

Both systems are optimizers. Express C
optimizes your time, WATCOM C6.0 optimizes
your code. You win both wayst

WATCOM C6.0
Optimizing Compiler
and Tools For the
Fastest Tightest Code.

This unique development system
produces the fastest execution speeds and
smallest code available, as shown in
benchmark tests against Microsoft C5.0 and
Turbo C. It includes the new WATCOM
VIDEO Debugger which quickly diagnoses
elusive bugs without the need for extended
memory even in very large programs.
WATCOM C6.0 comes with a copy of
Express C and offers a broad spectrum of
advantages including: Extensive fine-tuning
capabilities. A sophisticated register
allocation scheme that eliminates many
costly memory references. True register
variables. Flow analysis. Altogether it allows
your code to run its quickest.

Without a doubt, WATCOM C6.0 is the
ideal choice for all memory models, small
to huge, and on systems with or without
80x87. Its flexible run-time conventions also
allow efficient interfacing with a wide range
of libraries and language processors.

Superlative Performance

2 Full ANSI C Optimizing On-line Help Text
Compiler Disassembier

) Visual Interactive Debugger Overlay Linker

] Full ANSI C Run-time Object Librarian

Library MAKE
Source Editor Express C
WATCOM C and Express ist Price:

C User's Guides é495
v] WATCOM C Language Introductory

ang Library References rice:

P
WATCOM Editor User's
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ystem Requirements
System: IBM PC, PC XT,
PC AT, PS/2, or true
compatible
Recommended memory:
512K

Operating system:
PC-DOS or MS-DOS,
version 2.0 or later.

S

With the WATCOM VIDEO debugger you can debug large applications without

extended memory.

Software Credentials

WATCOM C6.0 is the product of 20 years
of computer language experience dating back
to the creation of WATFOR in 1965. Our
commitment to technical support matches our
commitment to deliver the world's fastest and
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most productive programming tools. With more
than 400,000 software products in worldwide
use and site licensing available for muitiple
machines and networks, you simply cannot
find a better source of software development
tools.

WATCOM Express C
For the Fastest
Development
Environment.

This seamless development environment
offers high speed compilation and the
ultimate in programming ease. It is an
integrated editor, compiler, debugger, linker
and run-time system. With unexcelled
diagnostic capabilities, it quickly checks
apparently correct code and uncovers
common or difficult bugs that other compilers
miss. Express C provides you with reliable
code and exceptional productivity.

Unparalleled Productivity

Full ANSI C Compiler
Integrated Source Editor
Integrated Debugger
Full ANSI C Run-time
Library
integrated linker/loader
On:line Heip Text
WATCOM C Library
Relerence
WATCOM Express C User's
Guidf press G ise Introductory

WATCOM C Language rice:

Reference ;7 5 *

Overiay Linker
Object Librarian
MAKE

$125

WA

SPECIAL INTRODUCTORY OFFER!
__ C6.0 at introductory price $295

__ Express C, at inttoductory price $75
Please send product information.
Please contact re: site licensing and
corporate price quotes.

*Limited time introductory prices apply only to prepaid

orders. (VISA/MasterCard)
Shipping and handling extra.

10 BYTE + MARCH 1988

Dept. BY-04 , Suite 306-21
1430 Massachusetts Ave., Cambridge, MA 02138 ¢,
Availabie now. Forimmediate delivery inthe USA and CanadaCall: visa _ MasterCard __ Card # I

1-800-265-4555

Name
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Exp. Date ___ Signature
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Staff-written highlights of developments

in technology and the microcomputer industry

New Approach Could Bring Good Color

to Micro Printers

While color display technology has
sped forward, the printer technology
needed to get color from screen to
paper has not. But that could change in
the near future if printer makers can
successfully implement a new color
technology, called Cycolor, being de-
veloped by Mead Imaging (Miamisburg,
OH). Several well-known computer
printer companies, including Brother
and Seiko-Epson, have become *‘hard-
ware partners” with Mead and are devel-
oping Cycolor-based printers.

The most immediate application for
the technology will be color copiers and
35mm slide printers, with products ex-
pected to be available within the year.
Chuck Davis, director of Mead Imag-
ing’s System Group, told Microbytes
that color computer printers using the
Cycolor process are at least 2 years
away. Davis said some new printer de-
signs will have to evolve, and he sug-
gested that the use of fiber-optic CRTs
and liquid crystal shutters are likely can-
didates for bringing reasonably priced
Cycolor-based printers to the desks of
personal computer users. He declined
to speculate on end-user pricing.

Mead calls the Cycolor process a
“‘photographic-like” film technology.
Unlike conventional color photo-
graphic materials, which contain silver
halide light-sensitive salt crystals, the
Cycolor film is coated with millions of
light-sensitive microcapsules called cy-
liths. Each cylith is about 1/10 the diam-
eter of a human hair and contains a lig-
uid monomer in which a color-forming
substance called a leuco dye is dis-
solved. Individual cyliths are sensitive to
either red, green, or blue light.

In a process close to normal photog-
raphy, when the cyliths are exposed to
visible light, a latent image is formed.
But unlike conventional color film, de-
veloping the image involves no messy
chemicals or precise temperatures. The
Cycolor film and either special paper
or transparency film are compressed to-
gether through rollers. In an additive
color process, unexposed cyliths release
dyes that mix together and react with a
special coating on the paper or transpar-
ency film, producing a positive image.
One final step—heating the positive
image— *fixes”” the image and brings
out the maximum color brightness.

Microsoft Plans Object-Oriented Enhancements

We may not see a ‘““‘Quick Smalltalk” in
the near future. But Microsoft (Red-
mond, WA) does plan to add object-
oriented enhancements to its language
products. This is necessary in part,
chairman Bill Gates said, because of the
difficulty programmers are having, and
will continue to have, writing sophisti-
cated graphics-based applications.

“Because we’ve been using classic
programming languages, it is particu-
larly hard to write these applications,”
Gates explained. “That’s something that
Apple and the Macintosh market has
not yet overcome, and that’s something
we've not overcome either. What we
are going to do is extend our classic lan-
guages like BASIC and C to be object-
oriented in the same strong sense that
Smalltalk has been.”

As an example, Gates described a

word processor that allowed users to in-
sert generic ‘‘objects’ into a docu-
ment. In the past, a programmer s task
was relatively easy, said Gates. A pro-
grammer working on a word processor
simply decided in advance exactly

what sorts of things would be allowed
inside a document, and nothing else
mattered.

With the advent of objects like voice
data, new image formats, drawings,
charts, and so on, the programmer’s
job became more complex. The docu-
ment might contain, for example, a
voice object that takes advantage of the
dynamic linking capabilities inside
0S/2. When the user encounters the
voice object, he or she clicks on it, the
voice code is run through a hardware de-
vice, and the user listens to the object.

conrinued

Nanobytes

 Despite developers’ pleas,
Apple Computer (Cupertino,
CA) continues to snub Display
PostScript for its video monitors.
Developers contend that Quick-
Draw-based images on the Macin-
tosh screen don’t match the
printed output of PostScripted
LaserWriters. If the screen used
Display PostScript instead of
QuickDraw, they say, users
could have true WYSIWYG. But
*Apple has no intention of sup-
porting any imaging models other
than QuickDraw at this time,”
says Apple vice president Jean-
Louis Gassée. “We’ll keep im-
proving QuickDraw but there’s no
confusion; we won’t support it
[Display PostScript].”
¢ Gallium arsenide (GaAs)
chips promise smaller, faster com-
puters. New GaAs dynamic
RAMs being licensed by Re-
search Corporation Technol-
ogies (Tucson, AZ) could bring
that promise closer to reality.
The DRAMs, developed by James
Cooper and colleagues at Purdue
University, are one-transistor de-
vices that take up 1/5 the space
required by multitransistor static
RAMs and can operate at up to
125 degrees C. The nonprofit
RCT says the chips also make
high-density dynamic memory
available to GaAs designers.
* Motorola has published its
68030 user’s manual, chock full
of descriptions of those data and
instruction caches, the memory
management unit, applications
information, and electrical specs.
The manual costs $6. Contact
Motorola’s Literature Distribution
Center, P.O. Box 20924, Phoe-
nix, AZ 85036.
« Anza Research (Cupertino,
CA) has put a bibliography of
neural network references on
disk. NeuralBase contains more
than 2700 annotated entries.
Fortunately, the program lets you
conrinued
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search for information using 177
keywords. The disks, which run
on the IBM PC and compatibles
with at least 512K bytes of mem-
ory, sell for different prices, de-
pending on which year you want;
the entire set costs $300.

* Migent (Incline Village, NV),
maker of that cute little Pocket
Modem, has not had an easy

first year. Lawsuits and layoffs
tend to put a damper on things.
The company had hoped to get
some positive publicity with its
advanced publishing package,
Impact, which we’ve heard com-
bines editing, graphics, and page
composition. But at MacWorld
Expo, where Impact was to make
its debut, the company nixed the
intro.

¢ Thirteen companies so far

have signed up to participate in
studies of electronic applications
of superconductors at the Micro-
electronics and Computer Tech-
nology Corp. (Austin, TX). MCC
said the baker’s dozen consists

of Bellcore, Boeing, Control
Data, Digital Equipment, E. 1.
du Pont, Eastman Kodak, General
Electric, Harris, 3M, Motorola,
NCR, Rockwell, and Westing-
house.

* Logitech (Fremont, CA) has
started shipping its package aimed
at turning regular old PCs into
spiffy graphics systems. The
Logitech Graphics Subsystem
provides a mouse, EGA board
(640- by 480-pixel resolution),
AutoSync monitor (normally
$699), and Logitech Plus and
PaintShow software. All that for
$999.

* IBM (Rye Brook, NY) is of-
fering a hardware setup that hooks
to a PS/2 and voices what’s on
the screen. The $600 Screen
Reader, designed for blind and
visually impaired people, consists
of a keypad, program, and docu-
mentation in disk or audiocassette
form. A text-to-speech synthe-
sizer is required. For more infor-
mation, telephone (800) 426-
2468.

¢ CalComp (Anaheim, CA) and
Minolta Camera (Osaka, Japan)
are teaming up to design and sell
color plotters that fit on desktops.
The A- and B-size plotters will
use thermal-transfer technology.
The companies say they’ll start
shipping the units soon.
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For such applications to be devel-
oped, the operating system will have to
provide object support. OS/2 will have
added functionality that will enable the
operating system to better help applica-
tions manage data, Gates said.

*In an object-oriented development
environment,” he explained, “‘the oper-
ating system has to get involved. You
want the operating system to help you
find things and keep track of where
things are moved or tell you that you are
deleting something that is being used in
other places.”” He added that ‘‘the real
hard part of this is sending around
linked data, and nobody has been able to
make that easy. You are not going to
get the full leverage of applications
working with applications until we get
this inside the operating system.”

Gates said Hewlett-Packard’s New-

Wave system (see February Microbytes)
is an embedded object system but that
it falls short because the lack of a com-
mon subroutine library level prevents
the object management capabilities from
being fundamental to the system.
Although object-oriented languages
like Smalltalk are available, Gates has
doubts about introducing any new lan-
guages. “I question anyone’s strategy of
introducing new computer languages
after 1988 and trying to get people to
write applications in them, " he said.
*“I really think that our current languages
with object management extensions can
permit us to deal with the graphical
world. I think over the next year, we’ll
be able to make development of these
new applications virtually as easy as
normal types of development with older
applications. ”

PostScript Will Get Faster

For those of you who’ve complained
about how long it takes your PostScript
printer to produce copy, be patient.
Adobe Systems (Mountain View, CA)
has come up with ways to speed up
execution, and users should begin to
reap benefits before the end of the
year.

Adobe president John Warnock told
Microbytes that the company realized a
year ago that the version of PostScript
used with laser printers simply wasn’t
fast enough for Display PostScript, the
version of the language that creates
images on a video monitor.

Instead of patching PostScript to
work on the display, Adobe developed
new algorithms that reduce overhead
and reorganize the way Adobe PostScript
works. Because of these changes, the
program doesn’t have to go into and out
of the interpreter when performing
low-level operations, said an Adobe pro-
grammer. Warnock said that later this

year, the revised technology will be
moved to the printer version of the
language.

Adobe programmers would not com-
ment on how much performance im-
provement users would enjoy, stating
that there are too many variables (such
as type of printer and complexity of
image) involved to state speed gains
definitively.

How soon will the faster version be
available to end users? That depends on
printer manufacturers, said one Adobe
spokesperson. Warnock said it’s sched-
uled to be delivered to printer makers
in the fall but that he wants to make it
happen sooner than that if possible.
How current owners of PostScripted
printers benefit from the performance
increases will be left up to the individual
printer manufacturers. Conceivably,
manufacturers could produce new ROMs
that would then be installed in their
printers.

Chips Brings PS/2 Clones One Step Closer. . .

Chips & Technologies (San Jose, CA)
has brought clones of IBM’s PS/2 com-
puters one step closer to reality with

two new chip sets that it says are fully
compatible with IBM’s Micro Channel
Architecture. Although he wouldn’t
name any specific PS/2 cloners, C&T
chairman Gordon Campbell told Micro-
bytes that users will begin seeing

Model 50 and 60 clones by the end of the
second quarter, perhaps by Spring
COMDEX in Atlanta. He said Model 80
clones will be “a little behind” but
should be available by the third quarter.

Personal computers that are compat-
ible with IBM’s PS/2 Model 80 and built
around C&T’s new Chips/280 chip set
will be able to run at up to 25 MHz, will
use memory of up to 16 megabytes,
will provide better graphics than IBM’s
PS/2, and will be cheaper to build and
sell, the company says. One reason a
C&T-based Model 80 compatible will
be less expensive is that it will require
75 devices on the system motherboard,
117 less than IBM’s. Less-expensive
100-nanosecond dynamic RAM chips

continued
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running at 16 MHz with 0.5 to 0.7 wait
states can be used (as compared to the
more expensive 80-ns, 16-MHz, one-
wait-state DRAMs used by IBM) to
further lower system costs.

C&T’s new Model 80-compatible
chip set, called the Chips/280, consists
of a CPU/Micro Channel controller,
an advanced memory controller, an ad-
vanced direct-memory-access (DMA)
controller, data address buffers, a sys-
tem peripherals controller, a multi-
function controller, a hard disk control-
ler chip set (from Adaptec), and a
custom or standard micro chip.

C&T claims that its 280 chip set
provides several enhancements over the
IBM Micro Channel implementation,
including multilevel arbitration control
on the Micro Channel and high-perfor-

mance DMA. On 16-MHz systems, for
instance, Chips/280 DMA runs at 10
MHz, while IBM DMA runs at 8 MHz.

C&T says that machines built
around its Model 50/60-compatible chip
set, the Chips/250, will be able to run
at up to 20 MHz and use memory of up
to 8 megabytes. A C&T-based PS/2
compatible will require only 68 devices
on the system motherboard, 51 less
than IBM’s. The chip set uses less
expensive 200-ns 10-MHz DRAMs as
compared to IBM’s 120-ns 10-MHz
memory chips. (The 250 can also use
either 150-ns 12-MHz DRAMs or 120-
ns 16-MHz memory.)

The 16-bit Chips/250 set uses a
“matched memory” implementation that
C&T claims provides 50 percent faster
Micro Channel memory cycles than on

the IBM equivalents. Because the 250
is tightly coupled with VGA, a fast VGA
cycle cuts I/0 and memory cycles by
50 percent as well, C&T engineers say.
Memory above 1 megabyte is treated
as LIM 4.0 expanded memory, and ap-
plications requiring large amounts of
memory can incorporate up to 8 mega-
bytes. This includes on-chip EMS sup-
port with four mapping registers and up
to four external EMS mapper chips for
full implementation. Memory cycles that
run at 187.5 ns are supported. A four-
way page interleave memory architecture
allows for slow DRAMs that can oper-
ate at higher clock speeds with wait
states between 0.5 and 0.7. Address re-
covery and memory remapping logic are
included, as is automatic BIOS reallo-
cation of bad blocks.

. . . But Who Will Be First to Take That Giant Step?

The $40 Million Question is: Who will
be the first to produce a Micro Channel
clone? C&T’s chief, Gordon Camp-
bell, would not comment on who the
company’s customers might be for its
Micro Channel-compatible chip set. But
it's a good guess that C&T’s current
crop of OEM customers—companies
like Tandy, for instance—would be
possible cloners.

Tandy certainly seems like a good
bet. Recently, a member of Tandy’s
R&D department told us that the com-
pany has big plans concerning product
announcements in the third quarter,
the time when the Texas company tradi-

tionally introduces new products.
When asked what could be bigger than a
386 clone and a laser printer, which
the firm introduced last year, the Tandy
staffer would say only that those previ-
ous announcements would “pale in com-
parison” with the coming introduction.
Industry watchers have said that the first
to produce a PS/2 clone will be a com-
pany with enough money to fund the re-
quired research and engineering, as
well as any legal fees that might arise if
IBM claimed its property was being in-
fringed upon.

With the tools now available to
readily put together PS/2 clones, PC

manufacturers—at least those who are
C&T OEM customers—can now begin
making more concrete plans and an-
nouncements. Manufacturers have pri-
vately told Microbytes Daily that they
plan to introduce Model 60 clones first
because they believe these machines
offer the greatest sales potential. Ac-
cording to what potential cloners have
told us, the second most popular PS/2
compatible will be the Model 80, while
they see the Model 50 as offering the
least market potential of the three sys-
tems. So far, only one manufacturer has
indicated that it will focus first on

a Model 80-type machine.

Game That Inspired Red October Coming to Computers

Back in 1981, a Maryland insurance
agent by the name of Tom Clancy took
some time out one weekend to play a
board game called Harpoon, which in-
volved naval warfare between NATO
and the USSR. Within the next few
weeks, Clancy became friends with
Larry Bond, the game’s author and a
member of the Naval War College. Out
of their friendship came The Hunt for
Red October and Red Storm Rising,
two of the best-selling books in this
decade.

Bond’s latest project is a computer-
ized version of his board game, which
we saw demonstrated at the winter
Consumer Electronics Show. Bond is
working with software developer
Three-Sixty Inc. (Campbell, CA) to
bring out both an MS-DOS and a Mac-
intosh version of the game, which should
be on the market soon and will sell for
around $50.
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As with the original game, the basic
premise of the computer edition is NATO
versus USSR in North Atlantic war-
fare. You act as commander of a major
NATO task force. Soviet and American
battle platforms (e.g., ships, planes, and
missiles) in use today are part of the
game, which is so up-to-date that simu-
lated Soviet submarines incorporate the
screw/drive mechanisms sold to the
Soviets by Toshiba and Kongsberg
Vaapenfabrik. You must learn about the
strategy and tactical weapons at your
disposal and acquaint yourself with the
Soviet strengths and weaknesses.

To develop the software, Three-
Sixty programmers transferred informa-
tion relating to strategy and other nec-
essary data from Bond’s database
(created with Odesta’s Double Helix
program) into Microsoft Excel for con-
version to MSF format. They then
loaded the data into McMax, a dBASE-

like package for the Macintosh from
Nantucket Corp., for manipulation and
development.

Much of the work now under way at
Three-Sixty involves data compression,
particularly of the images of ships, air-
craft, and submarines digitized from
photos and scaled to size. To generate
graphics, programmers created a library
of high-resolution pictures (digitized
from photos) of military hardware.

Although none of it is classified (the
FBI regularly checks Bond’s database),
the game contains information rarely,
if ever, seen by the general public, par-
ticularly the digitized photos and de-
tails of Soviet ships and submarines. For
this reason, Three-Sixty president Tom
Frisina told Microbytes, the game is in
many ways a lesson in current events.
*“Harpoon is not a war-gamer’s product.
It is for the general public,” he said.

continued




W@ CITIZEN

ﬁoks good on papet.

You expect excellent letter-quality print from a 24-pin printer.
And Citizen’ new precision-built Tribute™ 124 delivers.

With razor-sharp letter definition at 66 cps. Attractive corre-
spondence quality at 132 cps. As well as crisp, impressive draft
printing at 200 cps.

You might be surprised, however, to find that the versatile
Tribute 124 offers quite a bit more. Like a built-in push or pull
tractor with top, rear or bottom feed. Automatic paper loading.
Qutstanding compatibility: Push-button convenience of a front
control panel. Even optional color printing.

It also provides a wide selection of typestyles via available font
cards. And produces striking high-resolution graphics.

With all these value-a dedgfeatures and an exceptional 12-
month warranty, the Tribute 124 is very affordable. So, not only
does it look good on paper, it looks good for less paper.

For the éitizen printer dealer nearest you, call 1-800-556-1234,
Ext. 34. In California, call —

1-800-441-2345 Ext. 34. = CITIZEN

1958 Citizen Amenica Corporation. Cinzen. the Citizen

logo and Tribute ate tradematks of Citizen Watch Co.. Ltd. Printers that run llke ClOCk'WOfk.
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Better Color Displays Through Chemistry

Research into photochemical reactions
of color dyes applied to semiconductor
materials could lead to the develop-
ment of very thin flat-screen color dis-
plays. Chemists at the University of
California at Irvine have found that by
coating a substrate with a thin layer of
dye and shining light on the surface, the
dye reacts and changes color. Their
studies are also pointing toward more
efficient means of semiconductor
processing.

John C. Hemminger, professor of
chemistry at UCI and director of the
recently formed Institute for Surface
and Interface Science, said that one ex-
periment consists of electrochemically
depositing Prussian white dye on the

surface of common semiconductor sub-
strates, such as strontium titanate. Nor-
mally, electrons in the dye and semi-
conductor remain stable because they do
not have enough energy for migration.
But when light strikes the dye, the added
energy causes electrons to migrate into
the semiconductor material.

The loss of these electrons from the
dye initiates a chemical reaction that
changes the white dye into blue wher-
ever the light hits the dye film. Applying
a small neutralizing voltage returns the
dye and substrate into their previously
stable condition and changes the Prus-
sian blue back to Prussian white. “What
we are able to do is modify a dye film
in a reversible manner and use it to write

images on its surface,” Hemminger
said. Experiments have indicated that
other dyes and wavelengths of light
might react to produce a full color
system.

The chemistry also shows promise
for semiconductor processing. Experi-
ments have shown that passivating—
placing a protective coating on—semi-
conductor material can be accom-
plished without using complex masking
and etching procedures. In the future,
laser light might activate thin chemical
films to produce protective coatings on
a wide variety of materials. Hemminger
said that already chemists have experi-
mented successfully with passivation of
the material used in infrared sensors.

Computer Companies Think There’s No Place Like Home

Home offices and home-based busi-
nesses are quietly emerging as a major
segment of the mass-market computer
and electronics business. Companies
like Blue Chip, Sharp, and NEC are all
vying for a share of it. Sharp and NEC

have already set up divisions targeting
the home-office market.

What attracts companies is the size
of the potential market. Most manufac-
turers believe the basic hardware re-
quirements of a home office include a

personal computer, printer, fax ma-
chine, copier, voice mail, and telephone.
*“People involved in home-based busi-
nesses spend an average of $5200 a year
on business equipment and software,”
continued

With Mapinfo, More Ways
Than Ever To Map Your Data

Pin Map. Automatically use your existing
database (from dBASE IIl or others)
with street maps that we can supply
Maps from over 300 U.S. cities and
towns contain all addresses, accurate to
the correct block and side of the
street. Type any address and Mapinfo
will find it for you. Call to the screen
your complete record.

Thematic. Use our boundaries {state
or county) or draw your own (sales
regions, election districts, etc.). Create
a database for the region (population,
average income, etc.) Color code
boundaries or entire regions based on etc.
parameters you define.

Presentation. Use powerful graphics
commands to add your own titles,
legends and text. Create arrows,
windows or callouts. Tum on or off labels
of points, streets, bridges, regions,

Visual Database. Draw anything from
a floor plan to aircraft design. Store data
on any point or region. Create multiple
layers to add flexibility to your display.

And that's just a sample. If yov need to map your data, Maplinfo can do it for as little as $750. IBM PC or
100% compatibles, with 640K memory, a hard disk drive, and graphics capability.

Map o
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To order, call 1-800-FASTMAP In New York State, call 1-518-274-8673 (Telex 371-5584).
Mapinfo Corp., 200 Broadway, Troy, NY 12180

dBASE It is a trademark of Ashton-Tate. IBM and IBM PC are trademarks of Intemational Business Machines Comp.
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FROM
CREATION

You've created a file or document on your
PC. Now what?

Because most business information needs
to be communicated, most people print the
computer file and send the papers by mail,

courier or fax. Or maybe send a floppy disk.

If the recipient needs to manipulate or
revise the data, it must be rekeyed.

That's the time-honored—and the time-
consuming—way of doing business.

What's a faster, cheaper, better way?
Western Union EasyLink® service.

COMMUNICATION

—

western union

Easylink

Western Union EasyLink lets you send
and receive data and documents between
computers. Without a detour onto paper or
the inconvenience of a courier. And vou
can be sure what you send is exactly
what's received

You can use EasyLink to move the infor-
mation that moves your business in sec-
onds. You can move orders and text files.
Receive reports and graphics. Even send
product specs and spreacsheets.

Fast revislons—without rekeying

EasyLink connects the computers you use,
regardless of type or location. Files on one
computer can be sent to other computers,

eliminating the need to rekey data.

More than just computer
communications

EasyLink even iets you send messages to
fax machines. Reach vour company’s

IFYOU CREATE ITONA PC
SENDITONA PC
WITH EASYLINK

© 1988 Western Union Corporation
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mainframe. And communicate between
offices or businesses.

Best of all, the cost of sending a message
is comparable to a postage stamp. And
unlike telephone, the distance makes no
differance.

Western Unlon—a leader
in elactronic communication

With EasyLink, we're bringing proven
reliability to today'’s technology. And you'll
get added value with EasyLink services
like InfeMaster® the largest electronic
library with more than 800 databases.

Let EasyLink take your PCs from creation
to communication. To learn how your
business can benefit, return the coupon.
Or call:

1-800-624-9000, oxt. 7182

YES, tell me more

Shew me how EasyLink can turn my company's
PCs into an efficient, economicai new way to
communicate

Nare

Title {rlease print}

Compeny

Bus. Address

Bus. Phone ( )

Mall to: Western Unlon EasyLink
PQ. Box 37472
Omaha, Nebraska 68137

|
|
|
= City/Seate/Zip
|
|
| Or call: 1-800-624-9000, ext. 7182




HARMONY COMPUTERS

2357 CONEY ISLAND AVE..

(BET. AVES. T & U) BKLYN. NY 11223

ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888
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MICROBYTES

Julian Cohen, chairman of the American
Home Business Association, told
Microbytes.

With over 13 million home busi-
nesses in operation today, that translates
to a possible $67 billion industry.
Cohen conceded that not all home-based
businesses currently use personal com-
puters, but he did claim that 70 percent
of them do, up from 50 percent just 3
years ago.

Blue Chip president John Rossi said
his company, which markets low-priced
IBM-compatible computers and pe-
ripherals through mass-merchant chan-
nels such as Target and Wal-Mart, has
made a major commitment for 1988 to
attack the home-business/home-office
market. Blue Chip will introduce a laser
printer, a fax card, and a voice-mail
card over the next few months.

Cohen and Rossi agree that software
remains a stumbling block for home-
based businesses. “The industry is not

writing software for the comprehensive
needs of the home business,” said
Cohen. “There are software programs to
help individuals keep track of their
personal investments. Why not programs
designed specifically to help home-
business owners keep track of the ge-
neric functions of their enterprises?”’

*““How does someone justify paying
$500 for a software package when they
only paid about $500 for the com-
puter?” Rossi asked. (Blue Chip’s entry-
level personal computer sells for
$599.) He added, however, that when
the performance benefits justify it,
home-business owners do buy the high-
end word-processing and spreadsheet
programs, even if they will be running
them on low-price computers.

While there might be no place like
home for working, the costs of setting up
an office are not trivial. Some opera-
tors of home businesses estimate an out-
lay of $5000 to $7000. *“You can get by

pretty cheaply if you settle for used fur-
niture,” said one man who runs a busi-
ness out of his house. * You can spend
the money on a fax machine or a laser
printer instead.”

Some observers expect those costs to
drop. As more companies get into the
business of fax boards for personal
computers, for example, they could
drive the prices down.

However, some members of the
computer industry, many of whom work
at home, said they’ve heard it all be-
fore: another big booming business that
goes bust. One industry watcher said,
*“Sure, there are lots of people who want
to set up shop at home and who’d like
to buy this equipment. But all it takes is
one recession, or a couple months of
less work than usual, to wipe out the
savings that these people would use to
buy this equipment. In their enthusiasm,
some of the prognosticators forget to
factor in things like reality.™

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and

scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes,
or write 1o us at One Phoenix Mill Lane, Peterborough, NH 03458.
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We’'re Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can help you
upgrade your programming technology with
some of the best software tools available.
Comprehensive Buyer’s Guide. The CONNECTION,
our new Buyers Guide, contains prices and up-to-date
descriptions of over 600 programmer’s development
tools by over 200 manufacturers. Each description
covers major product features as well as special re-
quirements, version numbers, diskette sizes, and
guarantees.

How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
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. Upgrading your programming technol-
ogy could be one of the wisest and most
profitable decisions you’ll ever make.

386 products List Oues
386 ASM/386 LINK by Phar Lap Software 495 377
386 DEBUGGER by Phar Lap Software 195 129
NOP C-386 by Mcroway New 595 529
NDP ForTran-386 by Microway . New 595 529
PC-MOS/386 Sngie-User by The Software Link 195 155
PC-MOS/386 5-User by The Stftware Link 595 539
PC-MOS/386 25-User by The Software Lnk 995 869

blaise products
ASYNCH MANAGER Specity C or Pascd.......... 175 135
C TOOLS PLUS/S5.0.... 129 99
PASCAL TOOLS/TOOLS 2 175 135
Turbo ASYNCH PLUS/4.0 129 99
Turbo C TOOLS... 129 99
Turbo POWER TOOLS PLUS/4.0. 129 99
VIEW MANAGER Specify C orPascal 275 199
borland producls
EUREKA Equaton Soiver ... . . 167 105
Paradox 1.1 ayAnsa/Bonano 495 359
Paradox 2.0 by Ansa/Bortand............ 725 525
Paradox Network Pack ayAnsa/Bomnd 995 725
Quattro; The Professional Spreadsheet 195 125
Reflex: The Analyst ... 150 99
Sidekick.............. . 85 57
Superkey . 100 64
Turbo Basic Compder 100 64
Turbo Basic Support Products A¥ Vanetes 100 64
Turbo C Compiler............ 100 64
Turbo Lightning ... . 100 64
Turbo Lightning Word Wizard. . 70 4
Turbo Pascal .. 100 64
Turbo Pascal Database Toolbox ... 100 64
Turbo Pascal Developer's Toolkit ... 395 259
Turbo Pascal Editor Toolbox ... 100 64
Turbo Pascal Gameworks Toolbox. 100 64
Turbo Pascal Graphix Toolbox ........ 100 64
Turbo Pascal Numerical Methods Toolbox . 100 64
Turbo Pascal Tutor...... 0 4
Turbo Prolog Compiler .............. 100 64
Turbo Prolog Toolbox ... 100 64
¢ langua ge
C_talk by CNS .... e New 150 119
Eco-C88 Modelmo Compllerayfcosafr ... 100 69
Lattice C Compiler vers. 3.2 from Lattice. 500 265
Mark Williams Let's C with FREE csd. 75 54
Uniware 68000 C Cross Compiler by SOS 995 829
Uniware Z-80 C Cross Compiler by SOS ............... 995 829
database management

Clipper by Nantucket....................... 695 379
dBASE U1t Plus by AShton-Tate ........................cc..cees 695 389
dBFast dBASE W Pus Comp by dBFast... New 69 59
dBXL by Systems . 169 99
FoxBASE + by Fox SOMWATE .......................... 395 249

Canada 800-225-1166
Ohio & Alaska (Collect) .................. 216-494-3781
International 216-494-3781
TELEX 9102406879
FAX .......ccsswaniimiiimminns 216-494-5260

Upgrade Your Technology

USA........800-336-1166

Business Hours: 8:30 AM to 8:00 PM EST Monday through Fricay
Prices, Terms and Conditions are subject to change
Copyright 1988 Programmer’s Connection incorporated

FoxBASE +/386 by Fox Software

Genifer by bytel.

QuickSilver by WordTech Systems

R:Base 5000 by Mcronm

R:Base System V by Micronm

Tom Rettig's Library by Tom Rettig & Assoc
Ul Programmer by Wallsort

digitalk products

New

SmalltabiV ...
EGA/VGA Color Option
Goodies Diskette #1
Goodies Diskette #2
Goodies Diskette #3
Smalttalk/Comm ...

Smalltalk/V 286...

golden bow producls
Veache.............
Viealure Hard Disk Ubity ...
Vieature Deluxe ... .
Vopt Hard Disk Optimization Ullh!y

kompulerwerk products
Finally BASIC routines ... .

Finally Modules.
Finally XGraf

logitech products

LOGIMOUSE 4/ variaties .

LOGITECH Modula-2 Development Syslem
Modula-2 Compder Pack .
Modula-2 Toolkit.

mlcroporl products
DOSMerge286 Specity 2-Users or Unlimited
DOSMerge386 2-Users .
DOSMerge386 Unimted Users .
System V/386 Complete Package .. ..
System V/AT Complete Package ...................... .

microsoft products
Microsoft C Compiler § w/CodeView
Microsoft COBOL Compiler with COBOL Too's .
Microsoft Excel . :
Microsoft FORTRAN Opnmnq Canpllel
Microsoft Macro Assembler
Microsoft Mouse A/ Vanetes
Microsoft Pascal Compiler
Microsoft QuickBASIC 4.
Microsoft QuickC.
Microsoft Windows ..
Microsoft Windows 386
Microsoft Windows Oevelopment Kit
Microsoft Word . ...
Microsoft Works

120

149

495
799
549

450
700
495
450
150
CALL

300
99
99
9

195
500
450
195
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465

285

express shipping rates.

qualified US accounts only.

tax or provide proof of tax-exemption

products. Call for more information
SOUND ADVICE.

tailored to your needs

countries

to

Programmer’s Connection
Order Processing Oepartment
7249 Whipple Ave NW
North Canton, OH 44720

periscope producls
Periscope | with Board
Periscope Il with NMI Breaxout Switch
Periscope II-X Software ony
Periscope Il 8 MHz version
Periscope [l 10 MHz version

peter norton products
Advanced Norton Utilities
Norton Commander
Norton Editor .
Norton Guides Specify Language ...
Norton Utilities

sco products
SCO FoxBASE+
XENIX System V for PS/2 by SCO
XENIX System V 286 by SCO .
XENIX System V 386 by SCO ..

soft warehouse products
muLISP-87 Interpreter.. ... ...
muLISP-87 Interpreter & Compiler.
mMuMATH-83

New
...New

other producls
Brief by Soiution Systems .
Carbon Copy Plus by Meridian 7ecinology
Cross Assemblers Varous by 2500 AD.
Oan Bricklin’s Demo 1 by Software Garden
Desqview /rom Quarterdeck .

Oisk Optimizer by Softlogee Systems ...
Oisk Technician by Prime Solutions

Disk Technician+ by Pime Soistions.
Flow Charting I+ by Patton & Patton
Instant Replay il by Nostadamus ..
MiniProbe by Atron . .

Mace Utilities by Paul Mace So!mre
MathCAD by MathSoft .........

Opt-Tech Sort by Opt-Tech Data Proc
Peabody by Copia intl, Spectly l.anguage
Quinn-Curtis Products A/ Varieties ...
STATGRAPHICS by STSC ..........

TLIB by Burton Systems Software

Turbo Programmer by ASCiI

Ventura Deskiop Publisher by XEROX
XenoCopy-PC by XENOSOFT ...

New
. New

ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call for

NO CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card
is charged when your order is shipped. Mail orders
please include expiration date and authorized signa-

ture

NO COD OR PO FEE. CODs and Purchase Orders are
accepted at no extra cost. No personal checks are ac-
cepted on COD orders. PQOs with net 30-day terms
(with initial minimum order of $100) are available to

NO SALES TAX. OQrders outside of Ohio are not
charged sales tax. Ohio customers please add 5% Ohio

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 manufac-
turers restrict us from offering guarantees on their

Our knowledgeable technical staff
can answer technical questions, assist in comparing
products and send you detailed product information

INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-
ping carrier’s standard rate. Since rates vary between
carriers, please call or write for the exact cost. Inter-
national orders (except Canada), please include an ad-
ditional $10 for export preparation. All payments must
be made with US funds drawn on a US bank. Please
include your telephone number when ordering by mail.
Due to government regulations, we cannot ship to all

MAIL OROERS. Please include your telephone num-
ber on all mail orders. Be sure to specify computer,
operating system, diskette size, and any applicable
compiler or hardware interface(s). Send mail orders

345
75
145
995
1095

150
5]
5

100

100

795
CALL
1295
1495

300
400
300

195
195
CALL
195
130
70
100
130
229
150
395
9
349
149
100
CALL
895
100
289
895
80

CALL for Products Not Llsted Here

545
CALL
979
1145

229
499
69
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Nobody ever said programming
PCs was supposed to be easy.

But does it have to be tedious
and time-consuming, too?

Not any more.

Not since the arrival of the
remarkable new program in the
lower right-hand corner.

Which is designed to save you
most of the time you're currently
spending searching through the
books and manuals on the shelf
above.

It's one of a quintet of pop-up
reference packages, called the
Norton On-Line Programmer’s
Guides, that actually gather your
data for you—on OS2 Kernel API
or your favorite programming
language.

Each package comes complete
with a comprehensive, cross-
referenced database crammed
with just about everything you
need to know to write applications.

Not to mention a wealth of wisdom from
the Norton team of top programmers.
(PC Week used the words “massive” and
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A
for people

“authoritatively detailed” to
describe the information

0S/2 KERNEL API (M of data)
u Kernel API: Describes all 05/2 API

u Structure Tables: Lists all of the 0$/2
datz structures used in the Kernel API.
® Conversion Guide: DOS-to-0S/2 table
shows which O%/2 calls replace DOS
and ROM BIOS services.

ASSEMBLY (600K of data)
® DOS Service Calls: All INT 21h serv-
ices.interrupts, error codes and more.
® ROM BIOS Calls: All ROM calls.
® Instruction Set: All 803&/86 instruc-
tions, addressing modes, flags, bytes per
instruction, clock cycles and more.
a MASM: Pseudo-ops and assembler
directives.

BASIC (270K each database)

4§ = [BM BASICA. Microsoft QuickBASIC

and TurboBASIC.

® Statements ard Funcitions: Describes
all statements and built-in library func-
tions.

DATA AND FEATURES

services: DOSx. KBDx,MOUx and VIOx.

C (600K each database)
® Microsoft C and Turbo C: Describes
the C language.
® Library Functions: Detailed descrip-
tions of all functions.
® Preprocessor Directives: Describes
commands, usage and syntax.

PASCAL—Turbo (360K of data)
® anguage: Describes statements.syn-
tax, operators, data types and records.
® Library: Describes the library proce-
dures and functions.

FEATURES (all versions)
8 Memory-resident —uses just 71K.
® Full-screen or moveable half-screen
view,with pull-down menus.
u Auto loo]fup and searching.
u Tools for creating your own databases.
® More data: All five Norton Guides fea-
ture a variety of tables, including ASCII
characters, line-drawing characters,
keyboard scan codes and much more.
® [ncludes both O$/2 protected mode
and DOS versions.

e e e e e ——

contained in the Guides. If you'd rather see for

yourself, you might take a moment or two to
examine the data box you just passed.)
You can, of course, find most of this informa-

Designed for the IPM” PS/2* and PC families, and 100% compatibles. Available at most software



ate manual labor:

tion in the books and manuals on our shelf. piler —the same compiler used to develop the
But Peter Norton—who’s written a few databases contained in the Guides.
books himself— figured you'd rather have it So you can create new databases of your own,
on your screen. complete with electronic indexing and cross-
Instantly. referencing.
In either full-screen or moveable half- No wonder PC Week refers to the Guides as a
screen mode. “set of programs that will delight programmers”
Popping up right next to your work. Right Your dealer
will be de-
lighted to give
you more infor-
mation. All you
have to do is
call. Or call
T geter Norton
T—— - = omputing.
tsc?ef}ﬂ‘ r‘gﬁlﬁi&ﬁ?ﬁ‘ blue) pops ap on cjé‘r’r‘ii’,‘,%'%fa'éifé‘#;?ﬂi?{‘an. And ask
B e A ey oF mformarian ¢ for some
guidance.
where you need it.

This, you're probably thinking, is precisely
the kind of thinking that produced the classic
Norton Utilities.

And you're right.

But even Peter Norton can’t think of m
everything. r

Which is why each version of the Norton COMPUTING
Guides comes equipped with a built-in com- ]

dealers, or direct from Peter Norton Computing, Inc,, 2210 Wilshire Blvd. #186, Santa Monica, CA 90403.213-453-2361. Visa and MasterCard welcome. ©1988 P’eter Norton Computing
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This Time for Sure

Thank you for printing my letter (‘*‘Forth
and the NC4016,” Letters, December
1987). However, in transcribing the code
from my letter to your magazine, numer-
ous errors appeared. See listing 1 for the
correct code.

When writing Forth code, it is impor-
tant to keep the spacing between
“words.” If this code was entered as it
appeared in the magazine, it would not
run, because the interpreter would not be

able to recognize the “words” defined. .

Also, in the word FIBTEST, the letter O
was used instead of the number zero (0),
which, of course, would play havoc with
the interpreter.

Also, the last statement in the word
FIBTEST would be better written in co-
lumnar form, as follows:

CR." Fibonacei("
NUM2U.R." ) ="U.;

Douglas Ross
Greenbelt, MD

100 CONSTANT NTIMES
24 CONSTANT NUM
: FIB ( Ul -- U2 ) RECURSIVE

ELSE DROP 1
THEN ;

: FIBTEST ( -~ )
CR NTIMES U.

CR ." Fibonacci ("
NUM 2 U.R ." ) =" U, ;

Listing 1: Reader Douglas Ross’s correct Forth code.

( NUMBER OF TIMES TO COMPUTE FIB VALUE )
( BIGGEST ONE WE CAN COMPUTE IN 16 BITS )

DUP 2 > IF DUP 1 - FIB SWAP 2 -~ FIB +

." ITERATIONS: "

0 ( MAKE SURE SOMETHING IS ON STACK )
NTIMES 1 - FOR DROP NUM FIB NEXT

A Tale of Two Integers

As a delighted user of QuickBASIC ver-
sions 2.0 through the incredible 4.0, I
find it an increasingly valuable program-
ming tool. However, while running some
existing GWBASIC programs through
QuickBASIC 4.0, I found the following
problem:

10 B%=30
20 A=B% x B%

will work perfectly, but changing B% to
300 will not. It seems that multiplying
any two integers forces the product vari-
able to integer type, regardless of declar-
ing or implying it, using double-precision
floating point, or whatever else you can
think of. The same thing happens with
addition if the sum is outside acceptable
integer range. This turns out to be true in
QuickBASIC 2.0 and 3.0 also, though
it’s not a problem in various “street”
BASICs.

I wrote the people at Microsoft about
this problem and asked if they had any
solutions. A very pleasant fellow called,
and, after going over it a bit, he guessed
that it was a storage problem and said that
the company would look into it.
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I dislike modifying any debugged,
lengthy programs unnecessarily; it takes
so long to get the new bugs out. The best
kludge I have found so far is to convert
the integers to floating point before the
calculation, as follows:

10 B%=300
15 B=B%
20 A=B % B

When this popped up, it drove me crazy
until I remembered that an elderly PDP-
11 FORTRAN compiler did something
similar and, fortunately, was docu-
mented. I pass this along to apprise others
of the problem and to see if anyone can
suggest a more elegant solution.
Peter Crosby
Claremont, NH

Thanks for the IBM Issue
Congratulations for an uncommonly ex-
cellent IBM special issue (Inside the IBM
PCs, Fall 1987). I have seldom seen a
magazine issue that contains so many
original features.

I concur with the tone of the lead edito-
rial. Systems Application Architecture
will be accepted when there are applica-

tions that use it, and these applications
provide benefits that are not realized in
any other way.

Michael Geary’s “Spying on Win-
dows ” gets my vote as the best article. I
know of at least six Windows developers
who got a copy of Spy and put it to work
immediately. Greg Weissman’s “Com-
paring Disk-Allocation Methods” de-
scribed differences between the DOS 2.x
and 3.x file-allocation schemes that are
little known outside of Redmond, Wash-
ington, and they’re useful to me in my
work. Ray Duncan’s, Jeremy Sagan’s,
William J. Claff’s, and Cohen and
Hanel’s articles all provided useful in-
sights in their respective areas. Richard

continued

LETTERS POLICY: When submitting a let-
ter for publication, double-space it on one
side of the paper and include your name and
address. Express your comments and ideas as
clearly and concisely as possible. We can
print listings and tables along with a letter if
they are short and legible.

Because we receive hundreds of letters
each month, we cannot publish all of them.
We cannot return letters to authors. Gener-
ally, it takes four months from the time we re-
ceive a letter until we publish it.




Who Says FoxB

+

is Better than dBASE ?

For PCS ana BT Companiies

Fox Software

g v (e # P

Nicholas Petreley, /njoWorld 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 / 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, Contributing Editar, 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, Date 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 Editor, PC Magazine:

“Inijtial 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.”

FoxBASE, FoxBASE+ and FoxBASE+ Mac are trademarks
of Fox Software, dBASE and dBASE I PLUS are trademarks
of Ashton-Tate. Macintosh is a trademark of Apple Computer, Inc.
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The Experts! —

Pat Adams, Founder, National Dbase Users Group/NYPC
Consultants SIG:

“Imagine a dBASE without bugs! Imagine a dBASE that is at
least six times faster and comes with its own runtime ‘com-
piler.’ Imagine a company whose tech support department is
reachable on the first telephone call, and whose staff knows
what it is talking about. Imagine all that—and more —and you
have FoxBASE+.”

Adam Green, Contributing Editor, Data Based Advisor,
dBASE 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 Editor, 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.”

Why not join the experts—get your copy of FoxBASE+ now!
Visit your nearest quality software dealer, or order directly
from us by calling (419) §74-0162.

Because when if comes to speed, compatibility and value,
nothing runs like a FOX!

Fox Ssoftware—

Nothing Runs Like a Fox.

Fox Software, Inc. Perrysburg, OH 43551
118 W. South Boundary  (419) 874-0162
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NEW

COBOL..

VERSION 4.0 (3)

For IBM* PC's, XT's, AT's and other DOS machines. 6 ; u
This is the one you've heard so much about — with fast
compile times, small object code modules, no royalties,
and clear error messages. Version 4.0 1s based upon
ANSI-74 standards with new features including:
@ Indexed files (ISAM) with up to 24 keys. This advanced feature requires the software
package Btrieve* which is optionally available @ $190.00.
e Windowing, pop-ups, color and overlays. This advanced feature requires the software
package Saywhat?!™ which is optionally available @$45.00.
e ACCEPT (1,5) numerics with decimal point alignment, numeric checking, AUTO-SKIP,
SECURITY, LENGTH-CHECK, EMPTY-CHECK.
e Fast memory mapped DISPLA’'s (1,5) ERASE, BEEP, ATTRIBUTE.
e An easy-to-use, COBOL source code EDITOR with auto line numbering, A-margin, B-
margin tabbing with full screen cursor control.

Also available: Utah SuperSort® @$39.95, a fast sort program callable from Utah COBOL;
Utah FORTRAN @$39.95; Utah BASIC @$39.95; Utah PASCAL @$39.95; Utah PILOT
@%39.95. Used by 50,000 professionals, students and teachers in 40 countries.

— Since 1977

— Ellis Computing,Inc.
To order call: 5655 Riggins Court, Suite 10
(702) 827-3030 Reno, Nevada 89502

IBM is a registered trademark of International Business Machines, Inc. Birieve is a registered trademark of Novell, Inc
Saywhat?! is a trademark of The Research Group. SuperSort is a registered trademark of Micropro International Corporation
Utah COBOL is a trademark of Ellis Computing, Inc. © 1987 Ellis Computing, Inc
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What s a Best tern?

INDEPENDENT
WORLDWIDE
LODGING

€\

The right place at the right price.

INDEPENDENT

Make reservations at any Best Western, WORLDWIDE

see your travel agent, or call toll-free

1-800-528-1234

LODGING

“World's largest chain of
independently owned
and operated

hotels, motor inns and resorts”
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Wilton's article on PS/2 video displays is
commendable, too. More of the same!

Ben Myers

Harvard, MA

Byte, Dyte, Fyte
Whenever I read *“16-bit word” or “32-
bit word,” I wonder, “Why not use
something else instead of these cumber-
some expressions?” My solution is to
make new words. How about “dyte” for
“16-bit word” (double byte) and “‘fyte”
for *“32-bit word™ (four bytes)?
Wasya Maslyucoff
Irkutsk, East Siberia, USSR

Electronic Pen Pals

Congratulations to your editorial team for
the well-written Microbyte on electronic
mail at Coopers & Lybrand (January,
page 12).

Your staff was able to highlight the
content and capture the spirit of a lengthy
address informatively, interestingly, and
succinctly. E-mail is growing rapidly and
will become increasingly visible over the
next 3 years. The role of the personal
computer has been and will continue to
be vital to E-mail’s success.

Walter E. Ulrich
Coopers & Lybrand
Houston, TX

Fascinating Fractals
*“A Better Way to Compress Images’ by
Michael F. Barnsley and Alan D. Sloan
(January) was fascinating, but the accom-
panying BASIC program didn’t work
under Microsoft QuickBASIC. I have
made a few changes to automate x and y
scaling for each IFS code sequence, han-
dle sequences of any length, and speed up
the program in general. The updated ver-
sion (see listing 2) contains a section that
needs to be run only once for any IFS
code sequence. It calculates the x and y
scale and offsets. In-line documentation
explains its use.
P. Leslie Aldridge
Milltown, NJ

.. . Provocative, Too

I found ““A Better Way to Compress
Images™ interesting. The concept of
using fractals to reduce image storage by
finding underlying patterns is provoca-
tive. It seems to me that in a large data-
base there should exist compressible
patterns, and Barnsley and Sloan’s tech-
nique seems to be a good way to find
those patterns.

With database compression, the object
is also not just compression but to find an
insert faster than before. I have begun to
use this technique in experiments on
small databases, and, even in the worst

continued




More Network Guts

Than Most Network Boards

With advanced power and five times more
speed, LANLink 5X™ has emerged.

Coming from award-winning, state-of-the-
art technology, the new LANLink 5X™ boldly stands
up to the challenge posed by costly, hardware-
dependent networks.

That takes guts for a software-driven net-
work. But we're confident.

Because we've discovered a high-speed
networking channel that’s already built into most
PCs...the standard parallel port.

The High-Performance Alternative to
Network “Boardom.” Half a Megabit per second,
with over 500 feet between connections. That’s the
astonishing rate at which LANLink 5X™ transfers
data between PCs or PS/2s using ordinary
parallel ports.

But you're not restricted to parallel ports.
The very same sockets you'd use for modems...
connect PCs at 115 Kbps. Plus, you get remote
access support and multi-tasking performance
under PC-MOS/386™cr PC-DOS.

Circle 258 on Reader Service Card (DEALERS: 259)

Superior Results at Inferior Costs.
LANLink 5X™ fets network users share data, 1000s
of DOS programs, files, and printers. For about the
same cost as one network board, you can install a
five-user LANLink network. Without special hard-
ware...and in less than two hours.

Get Network Guts Without Network
Boards. LANLink 5X™ is immediately available
and comes with a money-back guarantee. Its
price of $595 includes a server and a satellite mod-
ule plus the network operating system.

Call The Software Link TODAY for complete
details on the fastest software-driven network
that’s ever been available.

CALL:B00/451-LINK

In Georgia:  International/OEM Sales: Resellers/VARs: FAX:
_ 404/441-2580 404/263-1006 404/448-5465  404/263-6474
3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK
The Software Lmk/Canada CALL 800/387-0453

@ THE SOFTWARE LINK

DEALER INQUIRIES INVITED

LANLink, LANLink 5X, & PC-M&S/386 are trademarks of The Software Link, Irc. PS/2 & PC-DOS are trademrarks of IBM Corp. Pric:es and tecknical specifications subject to change.
Copyright ©1988. All Rights Reserved
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OUTSTANDING

SOFTWARE

For IBM PC's and Compatibles

PER PER
$350 DISK $300 DISK |
Small Quantities For Ten or More

SHIPPED WITHIN 24 HOURS!

Satisfaction Guaranteed or Money Back!
] BUSINESS 1—EZ-FORMS business form

I __ generation, completion and printing program. '
[] CAD 3—The PC-Fiow 1.0 computer aided flow-

chart generation program. Color graphics required.
(5] COMM 4a,b,c,d,e—(5 disks) Join the world of
sysops with RBBS Butlstin Board System 14.1D. l
[2] DATABASE 1a,b—(2 disks) File Express 3.8
I ___ menu driven general purpose database manager. I
| EDUCATION 1—interactive DOS tutorial for new
~_ PC users. Makes leaming DOS painless.
I [2] FINANCE 1a,b—(2 disks) PC Accountant 2.0 I
__ personal bookkeeping and finance management.
GAMES 1—3-D Pacman, Kong, Spacewar, Janit-
__Joe, futuristic Flightmare and more. Color required.
| GAMES 2—Quben, Pango, Centipede, dun-
I __geons and dragons style Zoarre, etc. Color req. I
__| GAMES 3—Blackjack with customizable rules,
' __ Armchair Quarterback (you call plays), and more. '
|| GAMES 4—Star Trek, the Castie adventure
__ game, and the original Colossal Caves Adventure. §
| GAMES 5—The Hack adventure game from the <
__universities. Like Rogue, only much richer. E
| GAMES 6—Pinball, Othello, Dragons, Sopwith
I __{fty a Sopwith Camel) and more. Color required. I
1 [2] INFO 1a,b—(2 disks) Cooking refdpes database |
with keyword/ingredient retrieval. Add your own.
| [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic 1
~_ music recording and playback program.
Il [ ] ORGANIZER 1—DeskTeam, a Sidekick clone,
__and the Judy personal calendar program.
L_| PRINTER 1—Resident print control and font
utility, intelligent spooler, banner maker, and more.

[N ]
r

| | SIMULATION 1—Maze making program, MiT's
I __ Life simulation, starfields, etc. Color graphics req.
_| UTILITIES 1—A collection of invaluable general
I __ purpose DOS utilities. An absolute must for all.
_| UTILITIES 2—More invaluable DOS utilities in-
I cluding screen bumout, ram disk, and more.

[] UTILITIES 3—A comprehensive set of debugging
I and diagnostic utilities for monitoring your computer. I

NEW RELEASES/UPDATES

| ["] BUSINESS 2—Ex¥xessgr%oh business graphics.
Chart your data and find trends. Color graphics req.
I (2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced
__ painting and Aftamira object oriented design. Color.
| [2] CAD 2a,b—(2 disks) DanCad3d, an advanced |
20730 drafting program w/animation. 640K, color. I
| [2] COMM 2a,b—(2 disks) Procomm 2.42, an excel-
I __ lent modem program with terminal emutation. I
| EDUCATION 3—PC-Fastype 1.20 typing tutor,
I ideal for beginners and advanced students alike. I

[2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
_ apowerlful and user friendly spreadsheet program.
[ | GAMES 8—Striker helicopter attack and Risk, the
I _ game of world domination. Color required.
| [ ] GAMES 12—Backgammon (play the computer) I
_ and Wheel of Fortune based on the gameshow.
I || GRAPHICS 1—Record and play back screen im- I
ages! Excellent for demo, etc. Color required.
)| GRAPHICS 2a,b,c—(3 disks) An excellent 3-D
surface modelling and shading program. Color.
| INFO 2a,b—(2 disks) Zip-Phone, national
areacode/prefix to zip-code cross reference.
| 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 Il

(N (o]

1 |

‘ |
4.04 hard disk prog. for custom full-screen menus. l

|| UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives. I
UTILITIES 6—Advanced utilities including
Mark/Release (remove resident progs w/o reboot!) '
UTILITIES 7—More advanced utilities including I
Masterkey (undeletes files from hard disks).

|2/ WORD 1a,b—(2 disks) PC Write 2.71, a powerful l

word processing system w/spell checker, laser supt.

Most software listed is shareware or user-supported. I

L

I

3.5" format add $1 disk

I MicroCom Systems Cost of items I
3673 Enochs Street Shipping $3.00

I SantaClara, CA  CArestax_____ ||

i 95051 Total encl. i

e (408) 737-9000 \@J

Mon-Fri 7am-9pm, Sat-Sun 8am-5pm
[N N N N N N N §N N N |

26 BYTE « APRIL 1988

LETTERS

Listing 2: Automated scaling program.

DIM a(4), b(4), c(4), d(4), e(4), f(4), p(4) DATA 4
a b c d e f P
DATA .85, .04, -98.84, .85, @, 1.6, .85
DATA .2, -0.26, .23, .22, 8, 1l.e, .07
DATA -8.15, ©8.28, 8.26, .24, @, .44 .97
DATA 9, 9, o, .16, o, @, .81
READ m%
pt = @
FOR j% = 1 TO m%
READ a(j%), b(j%), C(j%), d(j%), e(j%), £(j%), pk
Pt = pt + pk
p(j%) = pt
NEXT 3j%
SCREEN 2
x = @
y=28
maxy = 8: maxx = 9: miny = 8: minx =8:

~

~

For each new set of IFS codes:

To get the proper values for xscale,
xoffset, yoffset remove the comment
characters from the FOR loop below and run

breaking at the end of the loop after the
calculations for scaling.

yscale,

‘FOR n% = 1 TO 2508

’
’
’
’
’
’
’

’

‘pk = RND
‘FOR k% = 1 TO m%
"IF pk <= p(k%) THEN EXIT FOR
'NEXT k%
‘'newx = a(k%) * x + b(k%) * y + e(k%)
'newy = c(k%) * x + d(k%) * y + f(k%)
X = newx
'y = newy
*I7 x > naxx THEN maxx = x
*IF x < minx THEN minx = x
*IF y > maxy THEN maxy = y
‘1F y < miny THEN miny = y
NEXT n%
«scale = 648 / ABS (maxx - minx)
yscale = 280 / ABS (maxy - miny)
xoffset = ABS(minx * xscale)
yoffset = ABS(miny * yscale)

To get the proper values for scaling and offset
breakpoint here

xscale = 132.5282: xoffset = 288.6788: yscale =
28.00657: yoffset = @
x = 0:y =20
CLS
FOR n%¥ = 1 TO 19
pk = RND
FOR k% = 1 TO m$%
IF pk <= p(k%) THEN EXIT FOR
NEXT k%
newx = a(k%) * x + b(k%) * y + e(k%)
newy = c(k%) * x + d(k%) * y + f(k%)
X = newx
Y = newy
NEXT n%
FOR n% = 1 TO 18008
pk = RND
FOR k% = 1 TO m%
IF pk <= p(k%) THEN EXIT FOR

continued




Did You Know?

Everex supplies a complete line
of modem products

Whether you own IBM® PCs, XTs™,
ATs® or compatibles, PS/2™ systems
or Apple® Macintosh™ computers,
our complete line of Evercom™
modems will work for you.

From the early days of the IBM PC,
Everex has delivered quality add-on
products at affordable prices. Our
most recent introductions are the
pocket size, full-featured Mini
Modem and one of the first internal
modems for PS/2 systems.

Everex, Evcn:om Mlnl Modem lnd Bverfax nre trademarks, and EVER
for k of Everex Systems, inc. 1BM and
AT are rqmend lndem.rh and PC. XT and PS2 are tmdemarks of In-

ternational Business Machines Corp. Apple is a register~d trademark and

Macintosh 1e a trademark licensed to Apple L-omputer, Inc. MNP is a
trademark of MICROCOM, Inc. @ Copyright 188 Everex Lystems, inc. All
rights reserved.

Quality and Features
at Affordable Prices

If you need an internal modem for
your home system, a Mini Modem™
for the road, or a rugged external
modem for work, an Everex modem
can satisfy all your data commu-
nications needs.

Everex modems are a cost effective
way to add data communications
capability to your personal compu-
ter. Being a large volume supplier
of modems, Everex has extensive
experience in developing and
supplying modem:s.

Industry Compatible
Each Everex modem assures
you of compatibility with existing

standards no matter where you
are in the world. Our Everex
engineers are active on national
and international committees
developing communications
protocols and the latest standards.
This involvement strengthens our
commitment to the industry and
assures our customers 100% com-
patibility with other modems.
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The Latest Technology

The Everex family of data modems
now includes FAX capabilities with
our EverFax™ product. The EverFax
12/48 offers the simplicity of Fax
communication through your PC
with over two million facsimile
machines. When you can’t afford
any transmission errors, Everex has
MNP ™ error correction modems (in-
ternal or external) at 2400 bps for
PC/XT/AT and PS/2 computers.

Our Commitment to
Data Communications

The name Everex has come to mean
quality, reliability and outstanding
customer support in modems. So
whatever your data communications
needs, Everex has the right

product for you.

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

musa 1-800-821-0806
in car. 1-800-821-0807

———=EVEREX—

EVER for EXcellence ®

48431 Milmont Drive, Fremont, CA 94538
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NEXT_;%

newx = a(k$%) * x + b(k%) *
newy = c(k%) * x + d(k%) *
X = newx
y = newy

PSET (x * xscale + xoffset,
NEXT n$%
LCCATE 24, 35
PRINT "End.™;
WHILE INKEYS$ = »"
WEND

SCREEN @
END

y + e(k%)
y + f (k%)

y * yscale + yoffset)

NOWT

Expert systems aren’t
just for experts anymore.
Thousands of our customers
use 1st-CLASS" to help
troubleshoot complex equip-
ment, assist with telephone
support, analyze financial
applications, and prepare
complex documents.

I1st-CLASS Expert
Systems are the recognized
industry leaders in ease of

1=CLASS

Expert Systems, Inc.

For more information, or to order, ca

(1-617-358-7722 in MA) 286 Boston Post Road Wayland, MA 01778

HERE’S A
EXPERT SYSTEM EVEN
THESE GUYS CAN USE.

use. They require no training
to use, and no royalty pay-
ments when you distribute
your work.

Whether you're saving
money for your company or
making money selling knowl-
edge systems, we’ll make
your performance 1st-CLASS.

For IBM*PC and DEC
VAX"®computers. Priced from
$495 10 $1295.

I toll-free today: 1-800-872-8812
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case, compression seems to be 100 to 1,
which translates into access times being
sped up at least 100 to 1. I wonder if any-
one with a truly large database would be
interested in helping out with such
experiments.
Robert McLaughlin
Leesburg, VA

Fast Data Access

In response to the article entitled **Fast
Data Access” by Jonathan Robie (Janu-
ary), I would like to offer the following
suggestions:

Any programmer competent in BASIC,
dBASE, or other languages can build in-
dexes to a large database where an index
requires only 2 bytes of memory and/or
disk per record, even when the index rep-
resents several fields and hundreds of
characters of data. Virtually any number
of indexes can be “open™ at the same
time, since all the index stacks can be
written to a single file.

These are known as “‘string-stack” in-
dexes, and their performance is easy to
calculate. Using a 20-millisecond access
hard disk drive, the time needed to add a
record to an existing 60,000-record data-
base is less than 0.5 seconds per index.
Finding the first record in a sequence
takes about 0.3 seconds, and subsequent
records in indexed order are retrieved at
the rate of 50 records per second.

Flat-file management takes on a whole
new meaning when a user can feasibly
maintain 10, 20, or more multifield in-
dexes on-line at all times. Even the rela-
tional systems could use this technique by
including an extra byte to point to differ-
ent files.

Fully implemented examples of this
system are available in a number of
BASIC dialects and should convert easily
to other common languages.

Dale Thorn
Ventura, CA

From Humber Beginnings

Thank you for **Managing Immense Stor-
age” by Theodor H. Nelson (January). I
found the concept of ‘‘humongous num-
bers,” or ‘‘humbers,” as the author
termed them, intriguing. After finishing
the article, I sat down and started playing
with humbers at my computer.

As of this writing, I have implemented
algorithms in Modula-2 that provide the
basic arithmetic and 1/O operations for
humbers. I am willing to make available
my source code to any BYTE reader who
cares to write to me.

I did the programming in Workman &
Associates’ FTL Modula-2 (Large Mem-
ory Module), but it should be usable in
any Modula-2 environment because I

continued




. . .and a complete line

of graphics adapters

Everex is the only graphics board
vendor you need. Whether you are
selecting your first personal com-
puter or buying hundreds for your
office, choosing the right graphics
card is easy with Everex. With
PGA, VGA, EGA, CGA, MDA, or
ultra-high monochrome resolution,
Everex has just what you need.
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Everex has been there
From the Beginning

Everex introduced the Graphics
Edge™ graphics card for the IBM®
PC in 1983, providing the then
unique capability to run CGA and
Hercules® programs on the same
monochrome monitor. Since those
early days of the PC, Everex has
continued to innovate graphics
technology, bringing new products
to the marketplace.

Compatibility with
Existing Standards

All Everex graphics adapters are
fully compatible with all the existing
graphic modes established by IBM.
And while we include unique
features on many of our graphics
products, we make sure that none
of the established standards

are compromised.

Everex and Graphics Edge are
trademark of Everex Systems, Inc. [BM is a regis PCisa

Advanced Engineering

The Everex dedication to excellence
has led us to develop our own pro-
prietary chip sets. This allows us
greater control in the design of our
graphics cards. Our use of ASIC
(Application-Specific Integrated
Circuit) technology reduces chip
count for cooler operation and
improved reliability.

Most important, our own chip

sets enable our design teams to
incorporate the many special
features you have requested, while
maintaining the standard features
you have come to expect from
Everex products.

Fully Tested with
a Human Touch

We hand test every Everex graphics
card for true color and tone on a
video monitor in our factory before
it‘s shipped. So before you ever
install your Everex graphics card,
we’ve made sure that it’s just right

,uuu1uuumnmuuwm: -
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of International Business Machines Corp. Hercules is a

tndfnuriole:ulu

registered
Computer Technology, Inc. © Copyright 1988 Everex Systems, Inc. Al rights reserved.
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For more information or the name
of your nearest Everex dealer please cali:

nusa 1-800-821-0806
in car. 1-800~821-0807
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EYER for EXellence®

48431 Milmont Drive, Fremont, CA 94538



LETTERS

didn’t use extensions. My system runs on

IBM PC-DOS 3.3, so the disks will be

DOS-compatible. Readers should en-

close a check for $7.95 to defray the cost
of the disk, postage, and so on.

Mark S. Niemczyk

Arete Systems Inc.

2431 Aloma Ave. , Suite 111

Winter Park, FL 32792

Context Sensitivity

In “Natural-Language Processing” (De-
cember 1987), Klaus K. Obermeier, in
discussing whether English is a properly

context-sensitive language, gives the fol-
lowing example string: “The programs
compiles slowly.” He then comments,
“You can add additional rules to the
grammar that would disallow such sen-
tences, but these rules would destroy its
present simplicity.” This is both incor-
rect and irrelevant. It is incorrect because
all the grammar types under discussion
are monotonic—addition of rules can
only increase (or leave unchanged) the set
of strings generated, not decrease it. And
it is irrelevant, since the simplicity of a
grammar for a language has no bearing

Ifyouthink you canbuya
better C compiler, don't.
We'll buy it for you.

Buy Let’s C° with csd™
for just $75. If you're

not satisfied, get

Turbo C or QuickC. Free *

Why are we 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, Let's C features incredibly fast
in-memory compilation and produces extremely tll§ht. high quality code.
The differences lie in how much faster you can pe

chores.

Our debugger. for example, can cut development time in half. But thats

not all:

“csd is close to the ideal debugging environment... a definite aid to
learning C and an indispensable tool for program development.”

And comparatively speaking: “No debugger is included in the Turbo C

package... a serious shortcoming.”

—Michael Abrash, Programmer’s Journal

Unlike our competition. Let's C includes its own full-featured assembler,

features documentation with complete examples and technical support with
complete answers—the first time you call.

orm other programming

~William G. Wong, BYTE

LET'S C:

* Now compiles twice as fast

o Integr: edit-compile cycle: editor
automatically points to errors

* Includes both small and large memory

model
« Integrated environment or command source code included
fine interface
« 8087 sensing and support libraries

LET'S C AND csd FEATURES
« Fuil UNIX compatibiity and complete
Ilizams ful ublities includi ke,
 Many powerful utilities ing make.
assembler, archiver =
* MicroEMACS full screen editor with varia
+ Supported by dozens of third party

csd:

« Debug in C source code, not assembler

 Provides separate source, evaiuation,
program and history windows

« Ability (0 set trace pownts and monitor

« Can interactively evaluate any C expression
« Can execute any C function in your program
« Trace back function

So if you're thinking about buying any other C compiler, think again. But
you only have until Feb. 29 to order and take advantage of this special offer.
So think fast. And call 1-800-MWC-1700soon. (1-312-472-6659 in Illinois.)

*Offer available on telephone orders only from Feb. 1. 1988 to Feb. 29, 1988. To exchange Let’s C and csd for
Turbo C or QuickC, reiurn registration card within 15 days of purchase date. notify Mark Williams Company
that you are returning products and receive a return authorization number. Products must be returned

Mark
Williams
Company
1430 West Wrightwood, Chicago, Nlinois 60614, 312-472-6659

within 30 days from shipping date.

© 1988 Mark Williams Company
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on whether the language is, or is not,
properly context-sensitive. Nor is the size
of the set of rules required relevant. If a
grammar with a finite set of context-free
rules can be given for a language, then
that language is not properly context-
sensitive.

Obermeier also refers to the grammar
in his figure 2 as *‘a simple context-sensi-
tive grammar,” which is true, but mis-
leading. The grammar concerned is, in
fact, a context-free grammar and thus
trivially also a context-sensitive gram-
mar. However, referring to it as a “con-
text-sensitive” grammar, as Obermeier
does, implies that it is not (merely) con-
text-free.

Gerald Gazdar

Professor of Computational Linguistics

The University of Sussex
Brighton, UK

FIXES

¢ In the February BYTE on page 236, we
labeled XLISP as “public domain,” and
we neglected to mention its author, David
Betz. XLISP is actually a copyrighted
program that is freely distributable for
noncommercial use.

* The phone number we published for
Toshiba America in the review of the To-
shiba T3100/20 (January) is wrong. The
correct number is (714) 583-3000.

® The NEC MultiSync Plus, which we
included in the review of multiscan moni-
tors (February), is not intended for use
with CGA. The unit worked fine in our
CGA test, but NEC says the unit might
not work with all CGAs. The same holds
true for the MultiSync XL. NEC says its
MultiSync II ($899) is intended for use
with CGA and higher-frequency adapt-
ers, such as EGA and PGC.

We said the Mitsubishi AUM 1371A
had a 17 percent change in line displace-
ment, and the NEC MultiSync Plus and
Conrac 7250 monitors had 0 percent
change. That should be a O-millimeter
change for the NEC and Conrac and a
0.17-mm change for the Mitsubishi.

Finally, Taxan’s Multivision 770 Plus
monitor has a maximum resolution of
800 by 600 pixels, not 640 by 480 as
stated in the review.

¢ SuperMac Technology’s phone num-
ber that we published in “*Screening Mac-
intosh II Color Monitors” (March) is in-
correct. The correct number is (415)
964-8884, and the scanning frequency of
its monitor is 48 KHz by 60 Hz. ®




. . .and a complete line
of tape backup products

Since 1984, Everex has been an
industry leader in the PC tape
backup market. Every day, Everex
tape products are used to protect
data on IBM® PCs, XTs™, ATs® or
compatibles, PS/2™ systems and
Apple® Macintosh™ computers.

A Wide Selection

Because we know that everybody’s
backup requirements—and
budgets—are different, Everex
provides a wide selection of tape
drive models. You can choose from
cassette, mini-cartridge, or cartridge
tape drive models that have
capacities ranging from 40MB to
125MB.

And, to reduce your overall backup
equipment costs, you can share one
external tape drive among several
PC systems by installing controllers
in each system and rotating the
tape unit from PC to PC.

PC to PS/2 and
Back—Effortlessly

With our Micro Channel ™ tape
controller, Everex provides backup
capability for the PS/2 family of
personal computers. And, because
we maintain the same data
recording format between PCs and
PS/2 systems, you are assured of
error-free data migration between
PCs and PS/2s.

Backup Software that
Thinks for You

Everex supplies easy to follow,
menu-based software with all of
its tape systems. You can save or
restore an entire mirror image of
your disk, including non-DOS
information. Or you can restore
individual files from a tape that
contains a complete image
backup. Backup and
restoration of data over

Everex is a trademark and EVER for EXcellence is a registered trademark of
trademarks

Apple is a regh W(F:P
Apple Computer, Inc. Nwﬂulwumdeﬂlm
© Copyright 1988 Everex Systems, Inc. All rights reserved.

and PS/2, PC, XT

Circle 102 on Reader Service Card (Dealers: 103)

Novell® networks, including the
Bindery and Trustee files that
contain Novell network security
information, is another standard
feature.

And, our software-guided
installation and configuration of
both hardware and software makes
installing our tape system a breeze.
The tape diagnostic utilities are the
most extensive available, and if you
get lost, we offer context sensitive
on-line help information.

Friendly, Knowledgeable
Support

In case you might need help, our
knowledgeable Technical Support
Staff is ready to answer your
questions. They know our products
inside and out and are ready to
provide expert assistance whenever
you need it.

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

nusa 1-800-821-0806
in cat. 1-800-821-0807

———=EVEREX—

EVER for EXcellence
48431 Milmont Drive, Fremont, CA 94538
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Create Powerful
Programs with

Blaise TOOLS

Whether you’re an expert or a novice, you can
benefit from using special tools to enhance your
programs, make them reliable, and give them a
professional look. With windows, menus, pop-up
memory resident programs, and communications
support, Blaise Computing offers you a wide
range of programming tools to let you take full
advantage of the Microsoft and Borland pro-
gramming environments. All language support
packages include fully commented source code,
compiete comprehensive manuals and sample

programs.
C TOOLS PLUS/5.0 $129.00

Full spectrum of general service utility functions
including: windows; menus; memory resident
applications; interrupt service routines; interven-
tion code; and direct video access for fast screen
handling. Specifically designed for Microsoft C
5.0 and QuickC.

$129.00

Turbo C TOOLS
Windows and menus; ISRs; intervention code;
screen handling including EGA 43-ine text mode
support; direct screen access; and memory resi-
dent applications. Carefully crafted specifically
to complement Turbo C.

$129.00

Turbo POWER SCREEN
NEW! General screen management; paint screens;
block mode data entry or field-by-field control
with instant screen access. Now for Turbo Pascal
4.0, soon for C and BASIC.

Turbo POWER TOOLS PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Screen, window, and menu management includ-
ing EGA support; DOS memory control; ISRs;
scheduled intervention code; and much more.

Turbo ASYNCH PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Interrupt driven support for the COM ports. /0
buffers up to 64K; XON/XOFF; up to 9600 baud;
modem and XMODEM control.

$175.00

ASYNCH MANAGER
Full featured interrupt driven support for the
COM ports. 1/0 buffers up to 64K ; XON/XOFF;
up to 9600 baud; modem control and XMODEM.
For Microsoft C, Turbo C or MS Pascal.

KeyPilot $49.95
“Super-batch” program. Create batch files which
can invoke programs and provide input to them;
run any program unattended; create demonstra-
tion programs; analyze keyboard usage.

PASCAL TOOLS/TOOLS 2  3175.00
Expanded string and screen handling; graphics
routines; memory management; general program
control; DOS file support and more. For MS-

Pascal.

EXEC $95.00
NEW VERSION! Program chaining executive.
Chain one program from another in different
languages; specify common data areas; less than
2K of overhead.

RUNOFF $49.95
Text formatter for all programmers. Written in
Turbo Pascal: flexible printer control; user-defined
variables; index generation; and a general macro
facility.

TO ORDER CALL TOLL FREE
800-333-8087!

BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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CHAOS MANOR MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Wants Electronic Support
Dear Jerry,

I have been reading BYTE and other
computer magazines since 1984, and 1
have noticed one very large problem with
computer manufacturers. They rarely
electronically support their software, and
when they do, it’s usually through a ser-
vice that costs lots of money. Only one
commercial company that I know of sup-
ports its customers via a free service:
USRobotics, the founder of the FidoNet
National Communications Echo.

Why don’t other companies get in-
volved in such phenomena? Certainly
they’re cheaper, and you probably get a
larger segment of the human communi-
cating population. It certainly would be
nice if, once the companies have got our
money, we didn’t have to pay even more
money to ask them questions.

I have also read your gripes about
Microsoft Word. I wrote this letter using
Word, and I like it. I think I know why
you have a problem with it and I don’t. I
use the original IBM PC keyboard, and 1
don’t use a mouse. I also type with 5.33
fingers. This means that all the keys are
easy to reach (to delete this parenthetical
remark, I'd reach over with my left
pinky, hit the F6 and F8 keys in rapid
succession, then reach over with my right
pinky and hit the Delete key). Maybe the
new keyboard is not so enhanced after
all.

I also don’t like the cost of sending you
this letter. If you had (or, at least, pub-
lished) a FidoMail or Usenet address, it
would cost me only 14 cents. If the folks
at BIX gave us FidoNet people a link into
their mail system, it would still cost only
14 cents. As it is, this letter costs 22
cents. Eight cents can add up quickly.

Garrett A. Wollman
Burlington, VT

It’s a lot easier for me to deal with
paper mail when the time comes to select
mail for replies. I doubt that I could
handle the volume I'd get on FidoNet or
Usenet.—Jerry

Merely a Z-100
Dear Jerry,

A while back, you were looking for an
IBM PC-compatible that could read your
8-inch disks. I am writing this letter on
just such a machine. In earlier times, it

was a mere Z-100. Now, with the Scottie
board and the Heath User Group ZPC
software, it runs most IBM PC programs
right out of the box, giving me adequate
compatibility with the IBM PC XT at
work.

The text processor is the IBM PC ver-
sion of Galahad, originally made for the
Zenith at Clarkson College and ported to
the PC. I regularly run VP-Planner, VP-
Info, and the PC version of Turbo Pascal
using the ZPC simulator. With a few key-
strokes, the machine again becomes the
old reliable 768K-byte Z-100. The 8-inch
disks can be used from either side.

I know you have mentioned this ma-
chine before. It will be some time before I
outgrow it. When I bought the 8-inch disk
drives, they were less expensive than a
hard disk drive. Also, I was sharing the
machine with other family members. As
long as each one of us kept our world on a
pair of 8-inch disks, we could never harm
each other’s worlds.

For disk-intensive activity, I pay a pen-
alty. But other than that, I have 2.5 mega-
bytes available at any time, and when a
long session is over, a simple COPY C:*. ¥
D: does a neat job of creating a second,
reliable copy of everything that
happened.

This machine is what we euphemisti-
cally call “mature technology”—not the
very latest, but it works and works and
works. And for a few of us mavericks,
that is what counts.

Leon R. Case Il
Portland, CT

The Z-100 is still one of the best ma-
chines around, provided that you know
something of what you’re doing. Of
course, Zenith brought it out just before
IBM decided to saturate the market with
its DOS machines, and it took a long time
before the need for, and the ability to
have, PC compatibility was achieved. By
then, even Zenith had sort of given up on
the Z-100; but it’s sure a nice machine.
—Jerry

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 c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458.




Everex

Whatever you need for your PCs,
XTs™, ATs® or compatibles,

PS/2™ systems and Apple®
Macintosh™ computers, Everex has
the answer. Everex designs and
manufactures products to enhance
the power and capability of your
system.

From modems to graphics adapters
and tape backup, Everex makes
more than 100 products—including
our popular hard disks, tape
backup and memory/multifunction
boards. Everex can provide the
right solution—at the right price.
And Everex products support the
newest technologies, from OS/2™
to EMS 4.0. We also have advanced
20 MHz/80386 and 16 MHz/80286
personal computers.

Everex is a trademark and EVER for EXcellence 1s a registered trademark of Everex
Systems, Inc. PC. X1, PS/2 and OS/2 are trademarks and AT is a registered
tudem.:rh d In!rrmhorul Bunne” Machines Corp. Apple is a registered

Ixensed to Apple Computer [nc. ©
Copynght ms Everex Syntcms Inc. All nghts reserved.

has the Answer

From our beginning in 1983, the
people at Everex have provided
quality products at affordable prices,
with a commitment to personal ser-
vice. Our honest, straight-forward
approach has transformed Everex
into a multi-hundred
million dollar company
employing over 1300
people worldwide.

?-

With more than 175 engineers
involved in research and
development, we consistently
develop the innovative PC products
that you need. And because 100%

innovation, and service assures
you of the best value in personal
computers and enhancement

of all Everex products undergo final products.

assembly and test in our 250,000

square foot headquarters in So, whatever your personal
Fremont, California, we offer computing needs, Everex has
unparalleled quality, response and the answer.

service to our rapidly growing
family of dealers.

A staff of over 200 service-
oriented people is available to
answer your questions and
insure that orders are processed
and ready to ship within 48
hours. Everex also has

knowledgeable people to help
with technical support, too.

From initial design through
manufacturing, testing, and
after-sale support, Everex’s
complete dedication to
quality, affordability,

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

musa 1-800-821-0806
n cait. 1-800-821-0807

———=EVEREX—

EVER for EXcelience®

48431 Milmont Drive, Fremont, CA 94538
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Another RAM-Resident Solution
Dear Jerry,

In the September 1987 column, you
wrote about having troubles with your
resident software and gave an example of
a batch file that rewrites the AUTO-
EXEC.BAT file. I think I’ve got a better
solution.

The Norton Utilities (at least the ad-
vance edition) includes a program called
Ask, which can be used to solve problems
like yours in a tidy way. Ask lets you
build menus in a batch file, input into the
batch file, and set the error level accord-
ing to your input. A better solution to
your problem could look like this:

ECHO 1. Ready!, SuperKey, SideKick
ECHO 2. Lightning, SideKick

ECHO 3. DESQview

ECHO 4. Windows

ASK "What shall I load", 1234

if errorlevel 1 then goto ___

if errorlevel 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.

I do almost all my editing with the Nor-
ton Editor, which can do all you need and
is very small. It also supports a mouse if
one is connected. Just press the left
mouse button, and you can move the cur-
-sor around; press the mouse again, and
you drop the cursor at the new location. 1
find that very useful.

When it comes to output, I use TEX.
My second choice is MicroStar from the
Turbo Editor Toolbox; it cooperates with
Lightning nicely. '

Konrad Neuwirth
Vienna, Austria

Your solution is more elegant. Among
other things, it takes up a lot less mem-
ory, since the minimum size file under
DOS 3.x is 2K bytes.

1 fear you are beyond me with TEX; 1
have so far found it to be a black art.
—lJerry

WordStar 4.0 Wrinkles
Dear Jerry,

I wrote to you previously to describe a
problem with WordStar 4.0 not properly
supporting the extended character set
when used for program source codes.
Further investigation shows that Word-
Star 4.0 assigns three characters for each
extended character. A hexadecimal dump
of a WordStar 4.0 file that has the ex-
tended characters shows that each ex-
tended character is preceded by hexadeci-
mal 1B and followed by hexadecimal 1C.

MicroPro has notified me that it will
provide a program to take a file having
the extended character set and print it to
disk so that the offending 1B and 1C
codes surrounding each graphics charac-
ter are removed. This solution should be
workable, but it seems awkward. A better
solution seems to be to use a program
such as WordStar 2000, which does not
have this feature. Other than this anom-
aly, I have found WordStar 4.0 to be an
excellent program.

One other point that is somewhat frus-
trating is that the version of Word Finder
supplied with WordStar 4.0 supports
only WordStar 4.0. Microlytics’s generic
version of Word Finder does not support
WordStar 4.0, so if I want to use Word
Finder with other programs, such as
SideKick, I have to maintain two Word
Finder programs and dictionaries on my

hard disk. This seems ridiculous, since
the dictionaries appear to be identical. I
suppose this is another form of copy
protection.
Thomas S. Cox
Greenville, SC

I expect it is some kind of publication
protection scheme. The chaps at Micro- -
lytics are generally good guys and don't
use copy protection. I’ll have to ask about
this.

People who like WordStar seem to like
WordStar 4.0 a lot. There’s a dance in
the old girl yet.—lJerry

CP/M Plus Source?
Dear Jerry,

I bought a TeleVideo I Portable with
CP/M Plus, and although I wrote to the
Professional Computer Group in Bangor,
Maine, no one ever answered. (I have
written several letters—even one with re-
ceipt requested, which was received but
not answered.)

The problem is that the CP/M Plus
software is for a different machine, so the
128K bytes is useless!

Is there anybody in the U.S. who is
willing to support the old CP/M? Is there
anything like the Norton Utilities for
CP/M? .

Alex Korth
Buenos Aires, Argentina

Workman and Associates (1925 E.
Mountain St., Pasadena, CA 91106,
(818) 791-7979) and Spite Software
(4004 Southwest Barbur Blvd., Portland,
OR 97201, (503) 228-8223) try to sup-
port CP/M systems. There are probably
others, but 1 don 't know who.—Jerry &

BYTEK's

BVITIERK

Call us today at:
1-800-523-1565

in Florida: (305) 994-3520
FAX: (305) 994-3615
TELEX: 4998369 BYTEK

H] ®  CORPORATION
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INSTRUMENT SYSTEMS DIVISION

NEW 135 MULTIPROGRAMMER™ OFFERS 18/12 PROTECTION PLAN

Computer Devices.

BYTEK'’s 135 programs virtually any 24-, 28-, & 32-pin (E)EPROM
from 16K to megabit devices. Sets of devices, 16- & 32-Bit Wide,
can be downloaded into RAM via the RS232 & programmed in one
easy operation. As a stand alone Gang Duplicator, up to 8 EPROMS
can be copied at one time, (optional 16 EPROMS).

UNIVERSAL: With standard 256K x 8 RAM, expandable to 2
MegaByte, the 135 supports more devices than any other produc-
tion programmer on the market today. Options available to program
40 pin EPROMS, (E)PLD/GALs, Bipolar PROMs, & 40 pin Micro

18/12 PROTECTION PLAN: BYTEK offers a full 18 Month Warran-
ty, & 12 Month FREE Device Updates.

1021 South Rogers Circle, Boca Raton, FL 33487
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One forall.

Automatic

mode switching Resolve your graphics needs. With

. . . one graphics board. MultiEGA by BOCA
Software drivers Compatible with delivers 640 X 480 high resolution to
included digital and multiple  multiple frequency monitors, and pro-
frequency monitors vides EGA, CGA, HGC and MDA standard
resolutions for compatible monitors. With
up to 16 colors displayed simultaneously
) L from a palette of 64, you'll get sharp,
; clear graphics that seem to jump out of
the screen.
Multi-featured. MultiEGA also brings
added versatility. Just a sample of
NS software provided includes auto-
P matic display mode switching
for ease of use; Microsoft
Windows and AutoCAD
drivers for high resolu-
tion, 640 X 480
pixel graphics:
plus four Lotus
1-2-3and
Symphony text
modes and
one for WordStar
to display text up to 132
columns by 43 lines. Special
utilities are included for design-
ing and downloading your own
character fonts, and a screen save
feature helps protect your monitor.
Hardware features include advanced
design with fewer chips, allowing greater
speed while reducing the chance of
component failure. MultifGA also in-

cludes 256K of onboard video memory,
a light pen port, two RCA video jacks
and a feature connector.

‘ Built-in quality. MultiEGA is made,

serviced and supported in the USA
using high-quality, high-reliability com-
ponents. It requires one expansion slot
of any IBM PC, XT, AT or compatible.
Installation is easy, and if you have a

Advanced chip
set/low
chip count

)

s Supports s problem or question, MultiEGA’'s two-
Manulacturer/ S § S s/ & year warranty includes free technical
Product {g\. '? é\' 45? &y é: 5 &*? $ support.
When you add up all these features,
Genoa Systems you'll get one answer: MultiEGA. To
Super EGA ylyl|y YES 21 | $399 order your own MultiEGA, see your
dealer or contact us directly.
Video Seven MuuiEGAisatrademarkofBocaResearch,Inchllotherreterences
VEGA Delure y|v|v| Yes |22 839 Suned o e respocie mamdactirers,
Paradise Systems
AutoSwitch EGA 480 N|lY]|Y YES 27 | $349
Boca Research
MUltiEGA by BOCA y|yly YES 14 | $299 m
P ot L T e 6401 Congress Ave., Boca Raton, FL 33487

Phone: 305-997-6227, TELEX: 990135
FAX: 305-997-0918
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ASK BYTE

Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

Seeing-Eye Computers
Dear Steve,

Practical speech synthesis appears to
be lagging behind image processing. A
blind social worker here at Texas A&M
University would benefit greatly from a
talking computer. We can easily access
the hospital mainframe, but we’ve had
difficulty locating a good speech-synthe-
sis system. Those that have been cailed to
our attention seem outdated.

Do you know of any hardware or soft-
ware that will enable a sightless person to
effectively use a computer? Just making it
talk is not enough. The system must be
able to use word-processing and data-
management software—preferably under
MS-DOS—and possibly interface with a
high-level language. We might start with
a desktop model, but a laptop is our ulti-
mate goal.

David Lemper
Temple, TX

I think the current state-of-the-art
speech-synthesis hardware is quite capa-
ble of generating understandable speech.
The real problem you are referring to is
the ability to use this hardware technol-
ogy in an integrated fashion to remove the
barriers a sightless person has in using a
computer. Perhaps the real need is for
software, such as a word processor, to
Sunction with a speech module as an out-
put device to replace the visual informa-
tion normally received from the screen.

There is far more involved here than
merely echoing the screen information.
In fact, the words on the screen represent
only part of the information, since posi-
tioning and other visual clues are just as
important.

While I have seen some limited demon-
stration software, I have not seen a truly
general-purpose solution to your prob-
lem. I think this type of question deserves
a broader research effort than I can give
you. But let me make some specific sug-
gestions about where you can look.

Two computer retrieval databases
cover your area of interest: ABLEDATA
and REHABDATA. Both are supplied by
the National Rehabilitation Information
Center, located at the Catholic Univer-
sity of America in Washington, DC. You
can access these databases through com-
mercial on-line research services, such
as Dialog Information Services (3460
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Hillview Ave., Palo Alto, CA 94304,
(800) 334-2564; in California, (415)
858-2700) or BRS (1700 Route 7,
Latham, NY 12110, (518) 783-1161).
You may want to contact a research li-
brarian at Texas A&M for more informa-
tion. —Steve

Hand-Holding for a Hand-Held
Dear Steve,

I have a Texas Instruments CC-40
hand-held computer. Unfortunately,
there are no service manuals available for
it—at least not here in Austria. According
to the user’s manual, I could program the
computer in assembly language, but I
don’t have any information about how to
do this. Do you know the address of a TI
retailer or computer club that I could
write to? I’ve already written to TI’s cus-
tomer service department, but I've re-
ceived no reply.

Walter Schrabmair Jr.
Salzburg, Austria

For the most part, Tl has been out of
the retail computer business for some
time. However, users groups still flour-
ish here in the U.S. to support TI
machines.

TI PPC Notes (P.O. Box 1421, Largo,
FL 34294-1421) supports programmable
calculators made by TI. The Houston TI
Users Group (c/o Kim Peterson, 3107
Bafing, Houston, TX 77099-2244) pri-
marily supports the TI99-4A computer. |
think you might be able to get some useful
information for your machine from these
sources. —Steve

Bit by Bit
Dear Steve,

I have tried for a long time to buy a
computer, but I can’t come up with the
big chunk of cash necessary. I have there-
fore decided to buy it piecemeal, compo-
nent by component. I would like to end up
with something more than an IBM PC
XT, or at least something that I could
simply upgrade by just a motherboard re-
placement. This precipitates several
questions.

First, do XT and AT cases accept dif-
ferent motherboards? If so, do you know
of an XT-compatible motherboard (pref-
erably with an 8088-1) that fits in an AT
case, has keyboard-selectable 10-MHz
speed, and uses an AT power supply so

that I can turn my system into a 286/386

machine with a simple motherboard

swap? Finally, what is the difference be-

tween regular ATs and so-called mini- or
baby-ATs?

Jim Freeman

Salt Lake City, UT

For the most part, XT and AT cases ac-
cept different-size motherboards. How-
ever, some firms do sell AT mother-
boards that fit into XT cases. I can’t make
any recommendation on particular
boards because 1 am not familiar with
them. However, if you search through
Computer Shopper magazine, you will
find many clone vendors.

Regarding your second question, I am
not aware of any XT motherboards that
fit your exact description. But consider
that an XT clone motherboard might sell
for $100 10 $200 and an AT motherboard
Sfor $300 to $500. You might be better off
to bite the bullet and get the AT right from
the start.

A regular AT has a larger motherboard
and case compared to a mini- or baby-
AT. The intent is to have a smaller foor-
print on your desk. Functionally, they are
the same, though the mini-AT may have
Jfewer expansion slots. —Steve

It’s All in the Handshaking
Dear Steve,

I need to know how to test my printer’s
status—whether it is on-line, off-line,
turned off, or otherwise unavailable—

continued

IN ASK BYTE, Steve Ciarcia, a computer con-
sultant and electronics engineer, answers
questions on any area of microcomputing and
his Circuit Cellar projects. The most repre-
sentative questions will be answered and pub-
lished. Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

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, Rober: Stek, and Mark Voorhees.




California Digital

17700 Figueroa Street ® Carson, California 90248

Color Monitor

Better
Than

1289

Igeal for CAD/CAM and Desk Top publishing applications. The Roland
CD/240 color morstor has a resolution of 720 pixels by 400 lines ona 31mm
dot pitch 12” non-gtare screen. VGA specifications in text mode EGA in
graphic mode.
Comparable monttor and card packages retail at over $1095. Calforma
Digrtal has made a special purchase and 1s able to offer the CD/240 and 132
column VGA/EGA graphic card for only $389.
Also Available:Amdek ® Conrac @ Hitachi ® Magnavox
Mitsubishi®NEC ® Panasonic ® Princeton ® Samsung®Sanyo
Sony@®Tatung @ Taxan ® Thompson® Zenith

» 'ﬂ $ 2495

80 Character 44 29

Daisy Wheel Printer

These Fujtsu Dasy Max 830 were manufactured for Motorola's Computer
Drwvision. The purchase order was canceled and Fujitsu was forced to iquidate
these 80 character per second daisy wheel printers at “fire sale” prcus.
Features: bullet proof constructhon, your choice of either Centronics parellel or
RS-232 senal interface, Diabio 630 wheels and commands, programmabie line
spacing in mcrements of 1/96” and column spacing of 1/120 . The pnnter is
also capabie of undersconng, boid overpnnt, shadow pant, centers ad justifies
along with vector ploting.

Factory suggested price of the Daisy Max 830 was $2495, Califomiu Digita 1s
offering this hquidated special at only $629. Tractor and sheet feeders available.

HPGL @ 11" by 17"

. $795

Western Graphtec Model 2000 operates under the Hewlett Packard graphic
language and has both parellel and serial interface. Size "B" plotter, 11°

by 17" flat bed with eight setf capping color pens Maximun plotting speed 10
per second, resoiution .05mm with repeatability of 004

To blow out the remammg inventory, Califorria Digrtal has slashed the price of
MP/2000 to $795. Hurry! only 180 plotters lett

9600 BPS Modem

The Amdaht synchranous modem 1s CCITT compatble and operate 9600 bps
on a four wire dedicated phone fine.

Amdanl suggested pnce 1s$1495. Limited quantities available at only $379
Also gvatlable 19 2 cbps units. Please phone for addrtional information

The Xerox Sunrise 1810/18151s by far the best value we have ever seenina
laptop computer. This 1s the 1deal computer tor students, journalists or
anyone who has to capture cata away from their desk The Sunnse is a se¥
contained battery and AC partable The Xerox Sunnse was originally pnces
at $2995. Xerox has since eigcted to drop the computer from their produc
hne. California Digital has purchased all the remaining inventory and 1
making the unit available at a fraction of its onginal cost
This laptop features a built it three line 80 column hiquid crystal display, 64k
of memory along with both RF monitor and television outputs. The interna
300 baud Bell 103 fult duplex and 1200 baud Bell 202A halt duplex modem |
capabie of auto dialing. The units has both centronics parallel and a senial
port programmabie to 19,20C baud. Self contained micro cassette is capabl -
of capturing data from the kevboard as well as doubling as a audio recordes
for dictating messages
An optional dual floppy disk drive module 1s available for only $159 Als:
available, for $591s an 80 col..mn printer that mounts in the drive module Th:-
Sunrise features a CP/M opsrating system which aliows the operator to us-
g ram in Xerox 54 * format and over 5000 CP/M programs available it
lic domain. While files from the Sunnse may be transfered to IBM/P(

rype computers, the 1810 1s NOT compatibie with the IBM/PC computer
HEWLETT

- - LASER JET i

1725

Standard features of the new Hewlett Packard Senes It Laser pnnter: 512
byte memory expandable to 4 Megabytes, both senal and paralle! ports. _st
Pnce $2495 Califomia Digit::t pnce $17 15. Memory upgrade. type fonts snd
oner cartndges available.
Other Laser Pnnters available
Texas Instruments @ Okidata ® Apple @ Ricoh
Qume @ AST Research @ QMS @ Xerox @ Canon
Quadram @ Centronics @ CIE C.ltoh @ DataProducts

Smarteam 2400

The Smarteam 2400 offers all the teatures of the Hayes Smar Modem 2400
for a traction of the nrice. Now 1s your opportunity to purchase a 2400 baud
maodem for only $23'+. Also available: The MiniTeam 1200 at only $129

MODEMS
Avatex 1200E external, Hayes compatible $89
CTS 1.200 baud modem .89
Hayes Smartmodem 2400 baud modem 529
Smartsam 2400 Hayes Compatible .259
Smartaam 1200 Hayes Compatibie, 300/1200 19
Smartsar 12008 {BM 1200 baud card 119
UltraLnk 1200 data and voice, Bell 202 99
Prometheus 1200 super features . 289
U.S. Fobotics 9600 ops Couner HST 199
Signa'man Mark VI, 300 baud internal PC 35

21 Magabyfe Gold Card

The Gold Card trom Silicon Valley Computers features shock mounted auto-
matic head unloadieg, 15 watt dnve coupled with a 2K/byte sector buffer and
advariced OMTI controller for maximum rehability. 30,000 hour MTBF and tull
2yea warranty —~ the best cost per megabyte hardcard available

Also available the 30 Meg. Gold Card at only $419

oTTERe ko v "
£rder Comouste SP/1000 HPGL 2% PoanaOXY 40 8 cour L]
reare P/ b 8 Poired DXY 930 110y 17 @pwn [l
oy 17 779 CaComg 104G puone 208
m‘mmmw byl B 529 Heetet Facumd 7440A 8 Pan 1000
ek MR/ CD T4ty 3 297 Mwwie Fachard 74754, 4 Pen 1528
m-w- e DIMPS175244° CO, + Moo e P 0
Voo ravrman CMS8 E 10 4 Oy 44 L% Taxan 7108 HPGL venen srerice e
- —
- -

One Two Ten

Sony CD/ROM

539

21 Megabyte Hard Disk Kit

The "IIMSIDER21 is ashock mounted 21
Megabwte hard drive kit. Complete with
shortcard controller, software utilities, in-
structions and cable, the "INSIDER 21
is ready for immediate installation

This ragged system handles 40 G's and
includes a SAS| interface that allows
tape bixck-ups and other peripherals to

‘269

TECS501 ‘% height sgl.side 49 39 35 -
be addad t0 r system. Manufactur
TANDON 65L/2 360K, Vaht. 79 75 72 O 2 CaE YEAR ~arranty included, all
Taybgnﬂnl"ull ht.96TPI. 99 89 79 Corpac Fe8 B v ol D this fcr only $269
FUJIT 5% half height 95 89 82 pact disk is arelatively new medium for storage of read-onl
MITSUBISHI new 501 half ht. 119 109 105 ,‘3,‘2,;*;'1,,‘“;"0,‘3;‘; AP oo sy i g
MITSUBISHI S04A AT comp. 149 139 135 Thinol Chovporanolnmm;zhrsgz:%%z‘edcll)e/z:gsundcomnTa:! c::s:
tec as avalable the nve. 1s hat
TEAG FDSSFV 56 TPy, Ralf ht. 119 109 103 |1Sitis, o7 ocr e ettt oy s i
'y . n Al
TEAC FD55GF for IBM AT 149 139 135 Othy CO/ROM Products Availuble: Amdek Laserdnve/1 system
PANASONIC 455 Half Hoight 109 98 8 (5575wt cOf (3l mondh s ol Wicheste Contrlles o NMIPC @
PANASONIC 475 1.2 Meg./96 119 115 109 |manufacturers. Ask for list of p Er XEBEC 1220 with floppy controller 189
5witchin' power supply 49 and technical publications aviulable on compact disk - DTC 5150CX 119
Dual enclosura for 5V drives 59 AT R LA T OMT) 5520 half card 99
3%” DISK DRIVES pfﬂgﬂﬂ COM’l’bf — Price does not includs contruller.  sach two+  MT) 5527 RLL controller 128
SEAGATE 225 20 Meg. 2 Ht. 269 259  ADAPTEC 2070 RLL controller 179
SONY MP-53W 720K/Byte 129 125 119 SEAGATE 238 30'Meg. RLL 299 289  ADAPTEC 2010A 159
?grgaug,::?,gb%"ﬁ' :-;bg ::2 ::!r: SEGATE 25151 M. 40mS. 419 399  WESTERN DIGITAL WD/1002WX2 89
(. e SEAGATE 4051 %1 M.35mS_ 695 659 1
TEAC 35HN/30, 2 Meg. 159 149 145 \..,___m SEAGATE 4096 o6 M. 35mS_ 795 779 o oS\ WRchesior Tormlers &
5Y%,” form factor kit 20 | Compatible with most Radic Shack Color Computer so MINISCRIBE 3425 25m 85ms. 278 247 L poreny 0\GITAL 1002-05E5%" 289
5 Manutactured by the Tano Corp. under hicense of the Bntish MINISCRIBE 365¢ 50m 61mg 419 399 OMTI 20L 89
8” DISK DRIVES Broadcasting Company MIN'SCRIBE 60B% 90 meg. 795 779
QUME 042 doublesided 168 178 175 | MeDrogmcon mepen o ooy e | FUITU iz S 0 1 @ Midhetrhcesais ©
singie s FUJITSU 2243 86 M.35mS. 1695 1619  Installation Kit with manual 10
SHUGART 851R dbi. sided 319 309 299 | Ticiocomeuler laatures Molotois adanted 0008 M0 en | RODIME RO-204E 53Meg. 835 853  Winchester enclosure and supply 138
REMEX RFD4000 dbl. sided 189 179 165 manager, and a complete ward processing package, The compu MAXTOR XT1140 140 Meg. 2195 2129  Qual 20/34 cable set 25
OLIVETTI 851 189 179 165 ‘Ef outputs color composite veo along with R.F.video thataliows | TDSHIBA MKS670 M.30mS_1789 1729  Switching power supply 439

e unit to be used In conwunclion with any color television.
Shipping: First five pounds $3.00, each additional pound $.50
Foreign orders: 10% shipping, excess will be refunded.
California residents add 6%:% sales tax. ® COD’s discouraged.
Open accounts extended to state supponed educational institu-
tions and companies with a strong “Dun & Bradstreet” rating.

TOLL FREE ORDER LINE

(800) 421-5041
TECHNICAL & CALIFORNIA

(213) 217-0500

Telefax
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I Printers Plus has been satisfying

°
sively concentrating on computer
printers. We're not just order tak- | @

1
I
customers since 1982 by exclu- |
|
I
|

ers - we're experts! Call today!

*\ IT'STIME YOU SAw | *
THE B
ALPS |
[ J
" ALQ 218
-”uum r l °
-%é%gﬁggmr[;-=::::?gisg.

ol

correspondence/
80 cps letter quality

|
a Optional snap inout 24-pin print head : Lg
® Easy front panel control |
UIST PRICE: $595 | ®
PRINTERS s |
PLUS
PRICE °®

NEC LC-890: .
. @«\\\w i

u35 forts
__,,,;__,,.

lﬂs&nﬂ
FOR PRINTERS |

m PLUS PRICE |

-—— e ——— - ——— - °®
THE WORLD'S LARGEST SELECTION OF PRINTERS!
We guarantee to match the lowest in-stock prices in |
thisissue of PC MAGAZINE! i you don't see it, CALL!
PRINTERS
FUJITSU

Fre—

OLYMPIA

BROTMER NEC P;
PRMAGES

NLQ"
El OKIDATA TOSHIBA
WE'RE LASER EXPERTS
APPLE HEWLETT.

AST PACKARD
BROTHER KYOCERA
CANON C

O:EVS
L OKIDATA

GREAT PRICES WITH A GUARANTEE TO MATCH

NASONIC
PRINTERS PLUS

T
XEROX

1
FAXNUMBER: |
(703) 734-3859 | @

PRINTERS PLUS, INC.
8486-C TYCO RD., VIENNA, VA 22180

HOURS: MON-THUR: 10 AM-7 PM EST
FRIDAY: 10 AM-5 PM

(703) 734-0236

WE'LL CREDIT COST OF
LONG DISTANCE TELEPHONE CALL l L4
WITH ANY PRINTER PURCHASE. |
Visit our 7 retail showrooms for best local prices. | [ J
15% restocking fee applies to all retumed or
refused merchandise.

Pﬁ/g{f[ﬁs PLUS A,vo COMPI/fEﬁ PAPER |
REGISTERED TRADEMARKS OF
PRINTERS pu/s //vc VIENNA, VA |

e
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ASK BYTE

Program.. .
type
Register Type = record
case integer of

Listing 1: Skeleton of Turbo Pascal code needed to query printer status.

1l: (AX,BX,CX,DX,BP,DI,SI,DS,ES,Flags :
integer);
2: (AL,AH,BL,BH,CL,CH,DL,DH

etc. }
{ call the BIOS }
{ Get result byte}

end;
var
Registers : Register_Type;
Status : integer;
with Registers do begin
AH:=82;
DX:=$1lptn; { @ for LPT1,
Intr($17,Registers);
Status:=AH;
end;

: byte):

1 for LPT2,

Table 1: Bit settings and their
significance for the Status
variable returned in listing 1.

Bit Indication

7 Not busy

6 Ack has been received from
printer to acknowledge last
character sent

5 Paper out

4 Printer selected, on-line

3 110 error

2 Not used

1 Not used

0 Time-out error

from within a program. It’s irritating to
have the system hang up while attempting
to send a command to the printer when it
turns out the printer was off-line.

I am using Turbo Pascal 3.01. My
printer is a Star SG-10, set up as LPT1:,
and my computer system is an XT clone
with 640K bytes of memory and two
floppy disk drives.

Bruce Bauder
Tillamook, OR

You need to call a BIOS routine to re-
turn the printer status. In Turbo Pascal,
the code would look like that in listing 1.
The variable Status will have certain
bits set, based on the printer’s condition
(see table 1). By decoding these bit com-
binations, you can alert the operator to
the printer’s condition. Also, although
this is undocumented, bit 1 seems to
indicate a nonexistent device. —Steve

Not a Good Day for Printers
Dear Steve,

Recently, I tried to use my IBM PC
compatible with my Smith Corona TP2

daisy-wheel printer. After printing a cer-
tain number of characters (about 260 to
320), the printer loses two characters, al-
ways in the same place. If I use the MS-
DOS PRINT SCREEN command, the
printer loses one character.

If I execute mode 1ptl:,,p, the prob-
lem goes away. As explained in the DOS
manual, the p option causes the operating
system to continually try sending output
if the printer is not ready. I thought the
parallel interface protocol required an ac-
knowledge from the printer before the
computer would send another byte.

The problem occurs when I'm running
the computer at 8 MHz or 4.77 MHz.
The printer has a 256-byte buffer. What
is it about the Centronics interface that I
don’t understand?

Robert Ziller
New Richmond, Wi

Troubleshooting a problem from a dis-
tance is sometimes difficult. Your IBM
compatible/Smith Corona TP2 problem
could be due to several possible causes.

The lost characters (every 260 to 320),
coupled with the fact that the TP2 has
256 bytes in its buffer, indicate a buffer
overflow condition (the difference in the
error position may be due to varying line
lengths and return time). Thus, the pri-
mary failure is probably in the handshak-
ing between the computer and the
printer.

The Centronics format actually sup-
plies three possible controls to the
printer:

® ACK (pin 10): A low on the pin indi-
cates that the printer has finished pro-
cessing the current character.
® BUSY (pin 11): A high on this pin indi-
cates a buffer-full condition.

continued




Power to go the distance...
Whatever that distance mightbe -~
- e

From real time embedded
applications to comprehensive
commercial applications on
Macintosh, IBM PC, Amiga,
Atari, and others, Aztec C has
earned a well-deserved reputa-
tion as an innovative, tough to
beat, rock-solid C development
system.

But don't just take our word for
it—try it yourself. We know that
the best way to understand what
puts you ahead with Aztec C is
to use it. That's why Aztec C

systems purchased directly from
Manx come with a 30-day, no
questions asked, satisfaction
guarantee. Call for yours today.

We can also send you informa-
tion that details the special fea-
tures and options of Aztec C
Plus information on support soft-
ware, extended technical sup-
port options, and all of the
services and specialized sup-
port that you may need when
you're pushing your software to
the limits and ... beyond.

Targets:

® 6502 family

e 8080-8085-Z80-Z2180-64180

® 8088-8086-80186-80286/8087-80287
® 68000-68010-68020/68881

Components:

o C compiler for host and target
o Assembler for host and target
o linker and librarian

® Unix utilities make, diff, grep
® Unix vi editor

e debugger

® download support

MS-DOS Hosted ROM Development Systems
Host + Target: $750 Additional Targets: $500

Features:

o Complete development system

® Fast development times

® Prototype and debug non-specific
code under MS-DOS

® Compilers produce modifiable
assembler output, support inline
assembly, and will link with assembly
modules

® Support for INTEL hex, S record, and
other formats

o source for UNIX run time library

® processor dependent features

® source for startup

Aztec C Micro Systems

Aztec C is available for most micro-
comguters in three configurations:
The Professional; The Developer: and
The Commercial system. All systems
are upgradable

Aztec C68k:Am .... Amiga
source debugger--optional

Aztec C68k-Mac ... Macintosh
MPW and MAC Il support

Aztec C86 ......... MS-DOS
source debugger « CP/M libraries

The followng have special pricing and
configurations Call for details

Aztec C68k.At ... .. Atari ST
Aztec C80 ......... CP/M-80
Aztec C65 .........

Standard System
o C compiler

® Macro Assembler
® over'ay linker with librarian
e dabugger

o UNIX and other libraries
e utiites

Devetoper System
® all Standard System features
® UNIX utilities make, diff, grep
® UNIX vi editor

Commercial System
e all Develooer features

® source for run time libraries
® one year of updates

. v EER

d W2

C.OD.. VISA, MasterCard, American Ex-
press, wire (domestic and international), and
terms are available. One and two day deliv-
ery available for all domestic and most
international destinations

Circle 154 on Reader Service Card
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Manx Software Systems
One Industrial Way
Eatontown, NJ 07724

Aztec C is avaiiable on a thirty-aay money back guarantee. Call
now and find out why over 50,000 users give Aztec C one of the
highest user-satisfaction ratings in the industry.

Call 1-800-221-0440

In NJ or outside the USA,
call 201-542-2121

Telex: 4995812 Fax 201-542-8386
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Ultrasvne.
You'r¢ looking at the rew star
in display tecnanology.

Actual varetouched screen image.

World Radio History



A screen star is born.

Introducing Ultrasync. The high-resolution, autosynchronous
color monitor that’s PC and PS/2 series compatible.

Ultrasync, with its exceptionally fine ((28mm) dot pitch,
creates a picture of incomparable clarity. Capable of displaying infinite
shades of brilliant color with striking contrast and dimension.

But the real beauty of Ultrasync is its versatility. It has the greatest
autosynchronizing frequency range combination available with 45Hz
to 120Hz vertical scan range (NEC’s Multisync starts at SOHz and
peaks out at 75Hz) and 15KHz to 35KHz horizontal scan. |

Plug Ultrasync into any IBM PC/PS series, Apple Mac 11, or
practically any computer system and it will adjust automatically to the
standard you are using. There’s no fiddling with switches or knobs.
Our automatic picture sizing feature prevents display distortion and shrinkage.
A simple built-in text switch is provided for your convenience. What'’s
more, you'll enjoy the ease and comfort of Ultrasync’s ergonomically
advanced design.

Nobody but Princeton Graphic Systems could bring you an
image with such star quality at a suggested retail price that’s remarkably |
affordable. $795. After all, we've been doing it all along. ‘

PRINCETON

GRAPHIC SYSTEMS
THE VISIBLE EDGE

601 Ewing Street, Building A, Princeton, New Jersey 08540 (609) 683-1660
Circle 212 on Reader Service Card
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integrand’s new Chassis/System 1s not another
1BM mechanical and electrica: clone. An
entirely fresh packaging design approach has
heen taken using modular construction. At
xesen, over 40 optional stock modules allow
vou to customize our standard ctrssis to nearly
any requirement. Integsand offers high quality,
advanced design hardware along with
applications and technical suppont afl at prices
competitive with imports. Why settle for less?

Rack & Desk
PC/AT Chassis

Rack & Desk Models B

Accepts PC, XT, AT Motherboards and
Passive Backplanes

Doesn’t Look Like IBM
Rugged. Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC

204 Wan Supply, UL Recognized
145W & 85W also available
Reasonably Priced

|

Call or write for descriptive brochure ard prices:
8620 Roosevelt Ave. « Visaliz, CA 93291
209/651-1203
TELEX 5106012830 {INTEGRAND UD)
EZLINK 82926572
We accept BankAmericard/ VISA and MasterCard

14M, PC, XT, AT trademarks of Internations! Busines. Machines.
Dnives anc vomputer boards nat inchwed
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e FAULT (pin 32): A low on this pin indi-
cates that some problem exists (some-
times this pin goes low when the buffer is
full; it depends on printer design). Note:
This pin’s data is valid only for some cus-
tom-made cables; the standard IBM Cen-
tronics-to-DB-25 cable leaves this pin
open.

Your printer manual will show the
DIP-switch configuration changes neces-
sary to implement handshaking. First,
check the configuration of the printer,
then verify the cable connections (pins 10
and 11 correspond to the connections on
each end of the standard IBM cable. If
the pin 32 connection is implemented, it
should be DB-25 pin 11).

You can’t rule out a failure of either the
port or the printer hardware. Ask a
friend (or your friendly local computer
store) 1o test the printer on another ma-
chine (try to use WordStar with a docu-
ment that you know fails). This will let
you determine which is at fault—the
printer or the computer.—Steve

Cheap 200-watt UPS Wanted
Dear Steve,

How about coming up with a 200-watt
uninterruptible power supply (UPS) for
us IBM XT/AT users? It should use gel-
cell batteries of the type widely available
in the surplus market and should cost less
than $100.

William Schreiber
Kailua-Kona, HI

The world seems to be afflicted with
power problems, if my mail is an accu-
rate reflection. There is considerable in-
terest in such devices as constant voltage
transformers and uninterruptible power
supplies.

Small uninterruptible supplies with 60-
Hz sine-wave output are relatively easy to
design and build (see the January issue of
Radio-Electronics for a 40-watt UPS
construction project). As the supplies get
larger, the linear amplifiers needed to
support the output grow larger and more
complex, and they generate more heat.
These factors increase the expense to an
extent that is most efficiently countered
by the economies of high-volume produc-
tion. Thus, I'm afraid your desire for a
200-watt UPS for less than $100 is a bit
unrealistic.

The economies of volume production
have made such supplies available at
prices much lower than in the past. SM
Industries (535 West Wise Rd., Schaum-
berg, IL 60193, (312) 894-5331) is cur-
rently advertising a 200-watt unit for
3179, for example. The advertisements
in publications such as Computer Shop-
per magazine show comparable prices

for similar units from various other
sources. These units make more sense
than something I could design and fea-
ture as a Circuit Cellar project. —Steve

Dialing for Digits
Dear Steve,

I plan to build and use your ImageWise
video digitizer (May 1987 Circuit Cellar)
to transfer pictures over the telephone
with modems, and I have a few questions
in this regard. What is the most economi-
cal modem I can use? How long will it
take to transmit a picture (at various data
transfer rates)? Finally, can you give me
some idea of the transmission time you
save by compressing the image?

R. Blau
Brooklyn, NY

You'll find that 2400-bit-per-second
modems are getting cheaper all the time.
Many are now priced at under $200.

Ar 1200 bps, an uncompressed picture
requires about 8.6 minutes of transmis-
sion time; at 2400 bps, it’s 4.3 minutes;
and at 9600 bps, it’s about 1 minute. But
300 bps is out of the question—the trans-
mission time is about 40 minutes. The
2400-bps modems with MNP (Microcom
Network Protocol) error correction have
an additional advantage: they prevent
nearly all errors from phone-line noise
from garbling the picture.

Data compression reduces the size of
the image 2 to 4 times, so a 1200-bps
transmission would take 2 to 4 minutes.
The compression factor depends on the
complexity and detail of the image, as
well as the amount of noise in the video
camera. A well-lit scene produces less
noise in the camera, so ultimately it re-
duces transmission time.—Steve

Meteorology on the Micro
Dear Steve,

I have a couple of unrelated problems
that I hope you can help me with.

I have an Amiga 1000 (512K bytes of
RAM) with one external 3'-inch floppy
disk drive and one external 5%-inch flop-
py disk drive. I am using one of the old
Epson MX-80 printers (circa 1982 to
1983) with Graftrax installed. I have
Amiga BASIC, True BASIC, Lattice C,
and Amiga Pascal as programming
languages.

I am a weather forecaster with the U.S.
Air Force stationed in Myrtle Beach,
South Carolina. Myrtle Beach is a typical
tourist town with more fast food, beach-
wear stores, and golf courses than you
can shake a stick at. Unfortunately, the
amount of research material available is
severely limited.

I am interested in receiving the Navy

continued




““The Compatibility
iIs Guaranteed...”’

“The Stanford s a solid perlformer . . .
top speed and support for a

sood value.”

SYSTEMS
Basic System Features

HD/FD Controller ® 1.2 MB floppy drive ® Serial
port (Com 1) and parallel port ® Optionai 2nd serial
port (Com 2) & optional game port ® 200 Watt P/S
@ High quality metal case ® Hardware reset switch
and turbo L.E.D. e Optional digital L.E.D. e
Clock/calendar  w/battery back-up ® Complete
documentation ® Enhanced keyboard (101 keys)
®Heavy duty packaging.

- Stanford 386-18

9/18 MHz 21 MHz Throughput

Intel 32 Bit 80386 CPU (18 MHz) 9/18 MHz
software (keyboard) switchable clock e
Norton SI (Ver 3.0): 23 (processor speed)
oCMOS memory, 16 channel Interrupt, 7 DMA
channels ® 512K interleaved 32 bit RAM on
board ® RAM can be expanded to 16 MB of
32 bit high speed interleaved memory ® 2-32
bit, 4-16 bit and 2-8 bit expansion slots
Supports 80387 Math co-processor ® Award
BIOS e (Phoenix BIOS optional} e Pius basic

system features. $2149
Stanford 386-16

Same configuration as in system 38618 except:
socket for 80287 math co-processor ® Plus basic

system features. $1 999

Stanford 286-16
8/12 MHz - 16 MHz Throughput

Intel 80286—12 cpu, 8/12 MHz software
(keyboard) switchable clock ® Award BIOS,
Norton Sl (Ver 3.0): 15.8 @ DRAM can be
expanded to 1 MB on M/B e Selectable be-
tween 0 wait state or one wait stcte ® 8 expan-
sion slots (5-16 bits, 3-8 bits) ® Socket for
80287 math co-processor ® Plus basic system

features. $1 1 19*

Stanford 286-12

6/8/10/12 MHz 1 Wait State

Same configuration as in 286/16 except: Intel
80286-10 CPU, 6/8/10/12 MHz software
(keyboard) . Switchable clock ® Plus basic sys-

tem features. $989*

*System price does notinclude memory (DRAMS).

WORLD

B lﬂ-‘:ﬁ- 9

NETWORKING

Stanford Intelligent Net-II Card

Ether Net/Cheaper Net specificafion ®
80186 processor & 82586 LAN co-proces-
sor ® Data transfer rate: 10 MB/S. Net-
work software compatibility: PC-NET, MS-
NET, Novell. $499

Xenix Multi-Terminal Card

Microprocessor-based intelligent terminal
controller. Z-80B CPU e 16 KB dual port
RAM, 8 KB local RAM e 6 asynch. seriai

channels. $599

» Stanford = &

386-18 System, . -
9/18 MHz

21 MHz Throughput =&

4

Special Offer w/System Purchase!
Dr. Halo Hl. . . $49.99 (retail value $139.95)
or Desktop Publishers’ Graphics . . . $59.99
(retail valve $195.00)

Stanford Systems will run 0S:2. MS DOS, Xen x, Unix, MicroSoft Excel. AutoCad Ver &€, Lows and D-Base i)

reg

SYSTEM OPTIONS ™

Seagate/Miniscribe/Micrapolis HD Drives
Thomson/Samsung Monitors -
EGA/VGA/CGA Video Graphic Cards
EEMS Memory Expansion Cards
30071200/2400 Baud Modems
Optical Mouse/No Slot Clock
Panasonic Printers
Panzsanic Facsimile Cards

International

Dealer Inquiries Welcome.

€all us for Velume/ Dealer/
Reseller Discounts
Ask us for our Optional On-Site Service
FREE Shipping and credit card usage
TO ORDER CALL:
1-(800)248-4786

IN CALIFORNIA: (415) 651-3300

Tech Support: (415) 651-3330

FAX (International Sales): (415) 651-3388
TELEX (International Sales): 4943373 WASAE
Hours: Mon—Fri 8:00 am — 5:30 pm P.S.T.
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STANFORD
SYSTEMS

758 COMPEIER COMPRNY
1887 O'Toole Avenue, € 108, San Jose, CA 95131

C° your memney back I Stanford Systems

Pprove Incompatibie, retuns the system with ongiral published version of the: so'tware mentoned witten 30 davs of invoics date We wil replace with a compatible
system, or at our option. refund purchase price Prices, terms of saie, and specificatins @ sutiect 1o charge without sofice Wa reserve me nght 0 substtute
equivalent or batier prodiicts Errors and omissons are exceprad. All rademarks axe oo mghted by thew respective owners
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PowerStation' 240 $435
VT240 style keyboard and ZSTEM VT240 Emulation Software

Optional WPS labelled keys (GOLO KEY MOOEL) add $30

ZSTEM pc™ - VT240 Emulator  Emulation Software only $295
VT240/241 Emulation Software with all the features of ZSTEM V1220 plus
ZSTEM 4014, sixel and ReGIS graphics

PowerStation™ 220 $289
VT220 style keyboard and ZSTEM V1220 Emulation Software

Optional WPS labelled keys (GOLO KEY MOOEL) add $30
ZSTEMpc™-VT220 Emulator  Emulation Software only $150
All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts,
user defined keys, full natonaV/mutt-national modes Extended macros-
Iscnpt fanguage  True 132 columns on Hercules, VGAS, Super EGAs, and
standard EGAs using the EGAmate option 128 columns on CGAs 43 line
support on EGAs Enhanced keyboard support Ungermann Bass Net/One
and VMS Services for MS-D0S support
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PowerStation

A Complete VT220 / VT241 Work Station
Upgrade for the IBM PC/XT/AT and PS/2

“Now true 800
pixel wide VT241

display and
support for
N, VMS Services
A S for MS-DOS.”
EGAmate™” $39

0aughterboard option for 132 columns and true 800
pixel wide ReGIS display on standard EGA adapters

PS22012 $19
Keyboard adapter cable for PS200 on PS/2 systems
ZSTEMpc'“-4014 Emulator $9
Use with ZSTEM VT100, VT220. or stand-alone
Interactive zoom and pan Save/recall images from
disk Keypad, mouse, digiizer, pninter, plotter, and
TIFF support 4100 color and line Style color mapping
640 x 400 and 640 x 480 on some 'adapter/monitors
ZSTEMpc™-VT 100 Emulator $99
High performance COLOR VT100 True double
high/wide, smooth scroling  ISO and  attribute
mapped color XMODEM and KERMIT, softkey/MAC-
ROS. DOS access

KEA Systems Ltd.
#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9
Telephone (604) 732-7411  Telex 04-352848 VCR Fax (604) 732-0715

Order Toll Free (800) 663-8702
30 day money back guarantee AMEX/MC/VISA
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weather facsimile maps at home and dis-
playing them on my Amiga. I ordered the
transmission schedule from Alden Elec-
tronics (it's free, and the people there
were very friendly), so I know the fre-
quency and schedule, but I don’t know
the format. What I need is a guide to help
me decode the signals and build the re-
quired hardware. The programming end
would be no problem if I could only find
the information. (If any of your readers
want to contact Alden, the address is
Alden Electronics, 40 Washington St.,
Westborough, MA 01581.)

The second problem concerns hard-
ware. I need to know if there is any way to
construct a device (without any exotic
parts) that will “clamp’ to a phone line
and let me pick up a 1200-bps signal
without any physical connection to the
wires. In other words, I don’t want to
have to cut the phone line.

Michael Street
Myrtle Beach, SC

Weather facsimile maps on the high-
frequency band are fairly easy to receive
with any HF shortwave radio, as you may
have noticed from the information sup-
plied 10 you by Alden Electronics. You
can accomplish conversion of the signal
to a printable format in many ways.

The signal itself is an AM-modulated
carrier, centered at 2400 Hz, with the
picture information moving at about 4
lines per minute. Several articles have
appeared in amateur radio magazines on
assembly of WEFAX (weather facsimile)
converters to use with a computer; you
might check your local library for back
issues of QST and 73 magazines. Also,
check out Keith H. Sueker’s article,
“Apple Fax: Weather Maps on a Video
Screen” in the June 1984 BYTE.

I have found that The Weather Satellite
Handbook (third edition) by Dr. Ralph
Taggart is a good overall source of infor-
mation on this subject. While the book is
aimed at satellite WEFAX reception, you
can apply many of the techniques and cir-
cuits to HF reception. Copies are avail-
able for $12 plus 50 cents for shipping
and handling from Dr. Ralph Taggart,
602 South Jefferson, Mason, MI 48854.

If you would prefer to use a precon-
structed unit, Advanced Electronic Ap-
plications (P.O. Box 2160, Lynnwood,
WA 98036) sells a multimode data con-
troller (model PK-232) that will decode
WEFAX HF transmissions and pass them
to your printer or computer. Price varies
with the dealer; you might consult a re-
cent copy of QST or 73 or a local ama-
teur radio operator for the location of a
dealer in your area.

With regard to your desire to induc-

continued




Assemblers/Simulators/Compilers

Series 3 Simulator- ] C Library
Series 3 runs under CP/M 80, Macro Cross Assemblers Debuggers C Compilers C Librarys| Source

CP/M 86 and MSDOS. This Series Series 3 Series 4
has Full Listing Control, Condi- VMS vMS vMS

tional Assembly & Built in Cross Software (CP/M80 ULTRIX ULTRIX ULTRIX
Reference. There is Unlimited Product |CP/M86 MSDOS| SUN SUN SUN All-Systems
Program Size, Number of Sym- 2 199 5 _ 499 5

peslaciiiociccyiellinees 26" |19950| 19950 | 90509 499,50
output: Intel Hex, Extended Intel 17 gg 199.50 [ 199.50 | 995.00 499.50 2000.00
Hex, Tektronix Hex, and Motorola  |z.2g0 299.50 [1250.00 2250.00
S19, 528 and S37 formats. Z-8000 299.50 | 299.50 {1250.00
Series 4 1802 199.50 | 199.50 | 935.00
Series 4 requires at least 640k of ~ |6301 199.50 | 199.50 [ 995.00 2000.00
memory. These products have all 64180 199.50 | 199.50 | 995.00 2000.00
the features of Series 3 plus: 32 6501 199.50 1 199.50 | 995.00
Character Labels, User Defined 6502 199.50 1 199.50 | 995.00
Sections, Local Labels and a 65c02 199.50 | 199.50 | 995.00

. . . 65816 299.50 {1250.00
Librarian. The Linker outputs 680028 |199.50 | 19950 | 995.00
Intel Hex, Extended Intel Hex,

T e At Vel S5 6801,3 199.50 | 199.50 | 995.00 2000.00
0 ' 6804 199.50 | 199.50 | 995.00

S28 and S37 fo_rmats as well as 6805 199.50 | 199.50 | 995.00
Global, Abbreviated Global, 6809 199.50 | 199.50 | 995.00 2000.00
EA'CfOt?k iﬂ?‘ Zax Symtt))ol T?b'e 68C11 199.50 | 199.50 | 995.00 2000.00
ormats. Listings can be relo- 68000,8,10] 299.50 | 299.50 {1250.00
catedto reflect run-time addresses. |gg020 399.50 [1500.00 2500.00
Simu'ator.bebuggers 8400/c00 | 199.50 | 199.50 | 995.00
The Simulator has 16 Breakpoints 8044/51/52{ 199.50 | 199.50 | 995.00 2000.00
with optional Counter Field. The 80451 199.50 | 199.50 | .995.00 2000.00
Symbol Table is limited only by 80515 199.50 | 199.50 | 995.00 2000.00

the amount of memory. Buffers of gogg }gggo Jgggo 98288
256 bytes may be opened for /0 |80 lY 90i1 (999,

ports. The Simulator-Debuggers 2882/88 13328 18828 132888
run with 512k of memory. ' ' )

80186/286 | 199.50 | 199.50 [1250.00
C Compiilers 80386 299.50 [1250.00
The C Compilers support in-line 83351 199.50 [ 199.50 | 995.00 2000.00
assembly language and ROMable {8748 199.50 | 199.50 | 995.00
code, and includes the following:  [740 199.50 [ 199.50 | 995.00
Macro Processor, full Floating Cops 400 | 199.50 | 199.50
Point support, complete Assem-  |F8/3870 [ 199.50 [ 199.50
bler, Linker, Librarian and NCR32 199.50 [ 199.50

Libraries. Library Source Code NEC7500 ]199.50 [ 199.50
Purchases require a signed NSC800 | 199.50 | 199.50 2000.00
license agreement. 32000 199.50 | 199.50

More formats available

Name Product _ Operating System
(Please Print)

Company Series Amount $§

Address Shippng$ __ Total $

City Zip Signature
Check [ COD (U.S. Only) O

Phone

MC/VISA #

Educational discount available.
To order, call toll free in U.S. {(including HI, PR and VI):

1 43-8144
Pomemane | 2500ADSOFAARE

TELEX: 752659/AD
For more details, ask for a free brochure. 109 Brookdale Avenue
(Shipping is $31.00 per unit for overseas orders. Toll Free number does PO Box 480
not apply to overseas. 2500AD pays COD charges.) Buena Vista, Colorado 81211
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Now there’s a smart way to
connect more than one printer

Forget those dumb A/B boxes and You just add a simple code to
those expensive switching devices.  your program or printer setup string.

Now you can connect up to six Or, select a printer from a pop-up
paralle! printers to your computer window utility that's included.
and let your programs do the switch- SmartPrint recognizes the code
ing intelligently for only $119. and makes the switch.

SmartPrint automatically sends So, call now and use your Visa,
your output to the correct printer. MasterCard or AmerEx.
It's smart!

1-800-368-7737

(Anywhere in the United States or Canada)

SmartPrint)>

The Intelligent Printer Switch

Dresselhau
COMPUTER PROOUCT s 8560 Vineyard Avenue, Suite 405, Rancho Cucamonga, CA 91730

&

A software-controlled printer switch for IBM PCs and compatibles

OUR PLUG-IN CARDS
GIVE YOU PLUG- IN
CONTROL.

Your IBM PC/XT/AT or
compatible can control any
IEEE-488 instrument.

You can:
{J Plug-in to BASIC, C,
FORTRAN, or Pascal.
(J Use HP-IB plotters,
printers, and instruments.
] Spend less time programming.
(] Call (617) 273-1818 and put us to the test.
Complete hardware and software solutions for just $395.
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Capital Equipment Corp.
99 South Bedford Street
Burlington, MA. 01803
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tively couple to a phone line 1o enable use
of a modem, various methods have at-
tempted to accomplish this feat, with min-
imal success. The connection is simply
not reliable enough to warrant the spe-
cialized circuitry required.

Finally, mv new publication, Circuit
Cellar Ink, is running a series of articles
on just this subject. Volume 1, issue 3 has
an article that deals exclusively with
weather facsimile services and tech-
niques for displaying these weather
photos on a personal computer.—Steve

Hot-Rodding the Apple
Dear Steve,

In the August 1987 Ask BYTE, Ber-
nard Paul Sypniewski asked if it was pos-
sible to switch the 65802 and 6502 pro-
cessors to get more power from his
Franklin ACE computers. You answered

| that he would have timing difficulties and

would not notice any difference unless he
did his own programming.

JDR Microdevices advertises a 3-MHz
version of the 6502 called the 6502B.
Can I replace my 6502 (or 65C02) with a
6502B and make my Apple run 3 times
faster?

Michael de la Maza
Irvine, CA

While a 6502B microprocessor will
run ar 3 MHz, you have to feed it a 3-MHz
clock signal 10 make it do so. The Apple
computer provides a nominal 1.023-MH:
clock speed that you cannot change
without messing up the video timing.
Thus, while vou could plug a faster 6502
into vour motherboard’s microprocessor
socket, it would execute programs no
faster than what you have now.

The most practical way to speed up
vour Apple computer is to add an accel-
erator board containing a faster proces-
sor and separate RAM; this would avoid
the video timing problems that you would
encounter if vou changed the main Apple
board. Several good speed-up cards use
processors ranging from fast 6502s to
68000s. One of the more popular cards is
the Transwarp from Applied Engineering
(P.O. Box 798, Carrollton, TX 75006),
which contains a 3.6-MHz 65C02 and
fast RAM, with an optional 65816 pro-
cessor upgrade.

As with any hardware changes, soft-
ware compatibilitv problems are a dis-
tinct possibility, and you should run tests
10 be absolutely certain that the software

| you want to use is compatible (prior 10

purchasing the upgrade, of course).

The November 1987 issue of The
APPLE Review contains a report on
Transwarp, including a discussion of
known software compatibilities and in-
compatibilities. —Steve R




The new family of Olympia printers with

a prestigious technological heritage.

Olympia is first in making lasting
impressions for a good reason.
Forover 80 years we'vebeen a
leading innovator in typing tech-
nology for the office. Now every-
thing has changed. And nothing
has changed. Our technology

is as new as the dew. Our com-

mitment to reliability, efficiency -

and service is as solid as ever.

The Olympia dot matrix printers
produce clean, crisp printing at
speeds from 130 CPS to 240 CPS
for a wide range of applications.
And our daisy wheels are unsur-
passed in printing quality.

Our new Laserstar 6 is com-
pact, versatile, compatible and

offers the latest in desktop print-
ing technology. :

In short, whatever you need
we’ve got. So don’t go shopping
without the big new name in
printers on your list.

Olympia. We'll make a good
impression on you.

Then for you.

OLYMPIA€;
The Competition  _.

Advanced Engineering from Germany

! Get acquainted with our family. And a gift for you:
The fabulous Fisher Space Pen!

See all the Olympia models in our brochure “Printers  printers on earth. Call 1-800-999-6872 or send
That Make Quality Impressions.” Along with ourbro-  this coupon to: (USA) Olympia, P.O. Box 22, Dept. Adv.,
chure we'll tell you how to get a Fisher Space Pen—  Somerville, N.J. 08876 (or Canada) Olyrupia, 58 Prince
free! The pen that went to the moon—from the finest ~ Andrew Place, Don Mills, Ontario, Canada M3C 3A2.
Mr. Mrs. Ms. (Please Print)

{ )

Name First Last Title Phone
\

Company Address \I

City State Zip :
<
Printer make(s) used now | plan to make a printer purchase in month/year | ‘§
934 | 3
[ e e e P e P, e o e o J 3
H
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“When you bave a department of one-man bands
all you produce is a chorus of chaos.”



P
wiring make it easy for vou to add veice and data
stations the same way you add staft: as needed.

And by connecting vour STARLAN Network to
AT&Ts Information Systems Network, virtually all the
information-processing equipment in your company

can become a fully integrated, cost-efheient system.

© “9BR AT

To find out more, call 1 800 247-1212.
From equipment to networking, from computers

to communications, AT&T is the right choice

== ATsT

=— | he right choice.

———
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The Graphics Toolkit for
Contemporary Software Developers

| Already the fastest and most
powerful graonics toolki- on the
market, the new HALO® delivers
subroutires and device support for
exciting, contemporary applications
in publ:shing, office autemation,
vision, and image processing,.

HALO '88 :s a device independent
library or 190 graphics subroutines
It is compatible with 18
programiring languages, and over
140 hardware dewvices such as image
scanners; graphics, vision, and
imaging boards; printers and
plotters; and mice. HALO ’88 is
designed for the complete 1BM
compatible micrccomputer line
including the PS2 and VGA.

Today’s Tools for
Tomorrow’s
Applications

HALO "88 has new subroutines
which control scanmers and scanned
images — ever. images which are
larger than screen resolution and
available memory. Extended
character set supvort enables
software developers to address IBM’s

full 255 characters in graphics and to
design foreign language fonts.
Among contemporary HALO &8
epplications are CAD, Computer-
Based Training, Presentation
Graphics, Graphic Arts, Mapping,
Machine Vision, Silicon Wafer
Manufacturing, Sound System
Design, Vehicle Scheduling and
Routing, and Real Estate.

Join the HALO Family

HALO has an installed base of
60,000+ end-users, hundreds of
site-licensed corporations,
government agenc:es, universities,
and national laborzatories and most
importantly, over 220 Independent
Software Developers (ISVs) whe
market applications written with
HALO.

HALQ ’88 provides the software
designer with the richest
environment of graphics functions;
the programmer with reliable and

“HALO

infinite possibilities in
graphics and tmaging

Circle 166G on Reader Service Card (DEALERS: 161)

well-documented tools, and DP
managers with continuity of user
interface and database format.

Reach for the Future

If vou need high performance
graphics development software that
provides a migration path to OS/2
and other future technology, follow
the industry leaders — call (800) 992-
HALO (4250).

HALO ’88 is just 5323 and includes
all device drivers, 20 fonts, your
choice of one compiler binding,
completely new documentation, an
interactive tutorial and free 8J0#
technical support. Update from
HALO for $150.

Ask about the new HALO
Programmers’ Workbook which
provides C program examples for
HALO ’88 applications developers.

media cybernetics
8484 Georgia Ave.

Silver Spring, MD 20910

(301) 495-3305, (800) 992-HALO

HALO is a registered trademark of Media Cvbernetics, Inc.
1BM PS2, VGA and OS 2 are registered trademarks of
International Business Machines Corpr




BOOK REVIEWS

DEBUGGING C
Robert Ward

THE PROGRAMMER'’S
GUIDE TO WINDOWS
David Durant, Geta
Carlson, and Paul Yao

FAST ACCESS\
WORDPERFECT
Rhyder McClure

DEBUGGING C
Reviewed by Rudy Bazelmans

Que Corp., Indianapolis, IN:
1987, ISBN 0-88022-261-1,
400 pages, $19.95

n Debugging C, author

Robert Ward says, *To
write programs that work, you
must know how to debug. It’s
that simple. In fact, if you pro-
duce working programs, you
will spend at least half your
time debugging.” He goes on
to say that “‘good debugging
skills are requisite to success-
ful programming.” With re-
gard to C programming, this
statement seems especially
true.

Debugging C discusses
general techniques for debug-
ging programming errors and,
specifically, how to debug the
most common C programming errors. The author accomplishes
this with an easy-to-read writing style that includes numerous
examples and just the right amount of metaphorical references.

The information is easily accessible. Ward’s examples of ac-
tual executions and transcripts of debugging sessions use such
tools as static analyzers, debuggers, and interpreters. He also
uses charts, itemized lists, and clear diagrams. He clearly has a
good understanding of C and the problems of programming.

But Debugging Cis not without its faults. In a book on debug-
ging, it’s a shame to find numerous examples of poor program-
ming style, which leads to programming errors. For example,
page 175 of the book contains four examples of poor program-
ming style: the use of multiple statements on a single line, espe-
cially if statements; poor indentation style used for control
constructs; poor use of white space to separate lines of related
function; and a scarcity of in-line comments. Ward should have
read Thomas Plum’s book C Programming Guidelines (Pren-
tice-Hall, 1984), which spells out a more readable and less
error-prone coding style.

Ward begins Debugging C with a discussion of the founda-
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tions used in the debugging
process. He then describes
program testing and how to
recognize bugs. Three chap-
ters concern language-inde-
pendent techniques for locat-
ing bugs, and they are fol-
lowed by three chapters that
discuss why debugging C is
difficult and how to apply to C
the general techniques de-
scribed in the previous chap-
ters. The final two chapters
discuss several commercial
debuggers and an interpreter
and how to use them in de-
bugging.

Although this organization
of the material makes sense,
the links between chapters are
weak. As I read the book, I
had very little sense of its pro-
gression. This flaw is particu-
larly obvious because the
book does not clearly follow
the taxonomy of debugging
described in the chapter on
foundations.

According to Ward, at vary-
ing levels, Debugging C is for
everyone, and I agree. Begin-
ners will find the book useful,
even though some of the ad-
vanced sections are confus-
ing. Experienced program-
mers will also find a number
of chapters worth reading.
Readers will need a good un-
derstanding of C 1o comprehend the entire book. I think non-C
programmers will also find parts of this book interesting—par-
ticularly the introductory chapters on foundations, testing, and
general debugging techniques.

A Four-Step Process
Ward divides the task of debugging into four phases: testing,
stabilization, localization, and correction.

Testing, the process of discovering which bugs exist, should
precede debugging (the actual process of removing the bugs).
As such, I think Ward made a mistake in including a chapter on
testing. He should have relegated the topic of testing to other
texts, as he did with other topics, such as design techniques. His
20-page discussion on testing is completely inadequate, espe-
cially compared to a definitive discussion on testing such as
Glenford Myers’s The Art of Software Testing (John Wiley &
Sons, 1979). Ward’s discussion on testing would be more ap-
propriate if he reduced the scope to testing as it specifically re-
lates to debugging.

continued
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Stabilization, the act of producing an easily reproducible test
case to demonstrate a bug, is a prerequisite to finding a bug.
Unfortunately, the discussion on the stabilization of bugs is lost
in the chapter on testing techniques.

Localization involves narrowing down the test cases suffi-
ciently to find the problem, and Ward’s separation of this topic
from stabilization makes sense.

The final phase of debugging is correction, during which the
bug is fixed. Ward trivializes this phase by first saying that most
bugs are easy to fix and then by devoting only two paragraphs to
the topic. If correction is a phase of debugging, then Ward
should have devoted at least a small chapter to it. I also consider
it a mistake to ignore the retesting requirements during the cor-
rection phase. I’m sure I’'m not the only person to add one or
more new bugs while attempting to remove an existing bug.

Ward introduces another useful concept, that of proximity:
Every effect (problem) in a program is proximate (near) the
cause. The proximity can be based on the distance between the
source code of two routines, the distance between the execution
of two routines, or the distance between two references to a data
item. These principles are well defined, and the concepts are
used throughout the book.

How to Spot a Bug
Ward divides his discussion on bug searching into finding com-
pilation errors and finding coding errors.

For beginners, the chapter on finding compilation errors is
particularly helpful. I haven’t seen this material discussed
anywhere else, and the chapter has some good advice. In addi-
tion to the compiler, Ward describes several other programs that
can help programmers find compilation errors. These include a
brace checker (used to find mismatched or incorrectly nested
braces), a lint program (used to find examples of poor coding
style or obscure bugs), and the compiler’s preprocessor (used to
find macro processing errors).

Ward also describes techniques that you can apply with little
or no tool support. Much of the discussion surrounds tracing
program execution through the instrumentation of control struc-
tures with print statements and the clever use of the C macro
facility to control levels of trace output. Although tracing source
code is a useful technique, Ward seems preoccupied with it.

Advanced Techniques

Debugging C does an excellent job of addressing the issues in-
volved in C debugging. The process is difficult for a number of
reasons: C is a weakly typed language that allows mismatched
variables on expressions and mismatched function parameters;
the use of pointer variables is error-prone; uninitialized vari-
ables are not flagged by the compiler; subscripts on arrays are
not checked at run time; and in unprotected environments, stray
pointers can accidentally modify code.

Ward discusses how to recognize and find each of these prob-
lems. In a table on page 209, he has the start of a great debug-
ging aid. The table lists the commonly observed program
behaviors, their probable causes, and suggested debugging tech-
niques for each one. Ward should have expanded this gem to
include more entries.

Particularly informative is the section on organizing the stack
during the execution of C programs. The diagrams and related
text are clear and well organized.

Debugging Tools

In the tools section, Ward discusses three popular debugging
tools: sdb (the source-level debugger for System V Unix by
AT&T), CodeView (the new multiwindow source-level debug-
ger for MS-DOS from Microsoft), and C-terp (the interpreted C

continued
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environment for MS-DOS from Gimpel Software).

Here, the book is weak. The coverage of sdb should have
been an overview of the capabilities; instead, it is a poor tutorial
with a description of each debugger command, which seems un-
necessary in a general book on debugging C. The author would
do better to talk about features and leave the description of the
command set to a more complete tutorial.

Compared to the 40 pages that Ward devotes to sdb, the 8-
page discussion on the more interesting debugger, CodeView,
seems to be an afterthought. Nor are the discussions of sdb and
CodeView structured alike.

I found the discussion of C-terp more interesting than those of
sdb or CodeView. Ward discusses the differences between in-
terpreters and compilers, along with the debugging functions of
C-terp and some of the commands. The relevance of the com-
mands and functions to finding particular bugs is clear and sup-
ported by short examples.

Source Code and Other Resources

Debugging C contains an annotated resource list of texts on C
and software development. Although the books and articles ref-
erenced are popular, the list is inappropriate for a book on de-

. bugging. The only ones that seem somewhat appropriate are the

sections related to C.

Ward also provides the source code for a full-featured debug-
ging system. The debugger is a small command interpreter that
is linked with your program. The commands control the watch
and stop points that you code into your program. Ward also in-
cludes the source code to a poor man’s Ctrace, a text filter that
you can insert into your program calls to a debugging system
like the one supplied. It is amusing to note that the coding style
requirements on the programs input to Ctrace will not accept the
author’s programs because the break and return statements
are concatenated on the ends of other statements. This is con-
trary to the statement in the text that says that the programs com-
ply with Ctrace’s input requirements.

The book contains 30 pages of source code listings in the ap-
pendixes and a reference to a public domain brace checker. The
publisher should have considered offering readers a copy of the
source code on disk.

Since I am interested in doing further reading on debugging, I

- checked out the bibliography. To my disappointment, there

wasn'’t a single reference to an article or book on debugging.

A Good Buy

Although Debugging C has flaws, it contains many useful in-
sights for C programmers. Many of the topics it covers—the dis-
cussion on finding C bugs, the discussion on proximity of
errors, the explanation of tracing techniques, and the explana-
tion of the organization of the stack during run time—are diffi-
cult to find elsewhere. In sum, the book is worth its cost.

Rudy Bazelmans, a software engineer for Wang Laboratories,
lives in Nashua, New Hampshire.

THE PROGRAMMER’S GUIDE TO WINDOWS
Reviewed by David Hart

Sybex, San Francisco, CA: 1987, ISBN 0-89588-362-7,
645 pages, $21.95

I f you are a programmer working with Microsoft Windows, or
you’d like to be working with it, The Programmer’s Guide to
Windows is for you. An introduction to and explanation of the
complex world of Windows programming, the book is meant to
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If you want the bes

hether you want the best portable or desktop,

the best 80286- or 80386-based personal com-
puter, there is only one choice: Compaq. Because
COMPAQ personal computers are consistently rated the
best in each class by both industry experts and sophisti-
cated users.

For instance, the COMPAQ DESKPRO 386/20 and
the COMPAQ PORTABLE 386 are the most powerful
personal computers in the world. Both are based on the
32-bit Intel” 80386 microprocessor, running at a blazing
20 MHz. Both offer the most storage and memory in
their classes. And both feature performance enhance-
ments such as concurrent bus architecture, disk
caching, and high-speed coprocessor options. All of
these features work together to deliver system perform-
ance that rivals minicomputers'

there's onl

The groundwork for these innovations was laid by
the industry's first 80386-based personal computer, the
16-MHz COMPAQ DESKPRO 386. Still outperforming
most 80386 machines, it offers high-performance capa-
bilities to users moving up to this class.

In the arena of 80286-based personal computers,
the 12-MHz COMPAQ DESKPRO 286 runs your soft-
ware up to 20% faster than most of its 10-MHz
competitors.

No one even comes close to Compaq in portable
computing. Because no one but Compaq builds portables
with all the features sophisticated users need. The 20-lb.
COMPAQ PORTABLE III is the smallest full-function
80286-based computer that truly gives you the power of a
desktop. And the COMPAQ PORTABLE II still offers more
internal expansion capabilities than any other portable.

*Based on an independent survey of major brands. tBased on an independent survey of 209 FORTUNE 1000 companies.

56 BYTE  APRIL 1988




“one choice.

Computer users at every level will find that
COMPAQ computersrepresent the best solutions. We've
consistently expanded the limits of personal computer
technology with advanced features that optimize overall
system performance. All while preserving your invest-
ment in industry-standard hardware and the world's
largest library of business software. Compagq also works
to engineer each computer to meet exacting quality and
reliability standards, soit's ready to withstand the rigors
of the real world.

These are all reasons why Compagq earns the high-
est quality ratings from computer experts. And unsur-
passed satisfaction ratings from computer users? It's
also why, this year, more FORTUNE 1000 corporations
plan to add Compagq to their approved vendor lists than
any other brand.}

personal computer

If you want the best personal computer, you have
only one choice. Call 1-800-231-0900, Operator 50. In
Canada, 1-800-263-5868, Operator 50. We'll give you a
free brochure or the location of the Authorized
COMPAQ Computer Dealer nearest you.

COMPAQ? COMPAQ PORTABLE II? COMPAQ DESKPRO 286° and COMPAQ DESKPRO
386 are registered trademarks of Compaq Computer Corporation. ®Registered U.S. Patent
and Trademark Office. COMPAQ PORTABLE III™ COMPAQ DESKPRO 386/20™ and
COMPAQ PORTABLE 386™are trademarks of Compaa Computer Corporation. Intel is a
registered trademark of Intel Corporation. ©1988 Compaq Computer Corporation.

All rights reserved.
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complement, rather than replace, the documentation included
with the Microsoft Windows Software Development Kit.

Authors David Durant, Geta Carlson, and Paul Yao have di-
vided the book into three major sections. The first section intro-
duces the Windows system and emphasizes the programmer’s
concern with the various features. The discussion is lucid and
complete, so readers gain a basic understanding of the Windows
system necessary to begin learning the specifics. This kind of
explanation isn’t available elsewhere.

The Microsoft documentation, on the other hand, written by
those who know the system inside out, assumes that you are fa-
miliar with parts of Windows not yet introduced. As a result,
gaining a working understanding is a difficult and frustratipg
challenge. The overview in The Programmer’s Guide to Win-
dows alleviates most, if not all, of that frustration.

Sample Programs

The last chapter of the first section presents a program named
Skeleton. As its name suggests, Skeleton is a framework upon
which to build full-blown Windows programs. All the sample
programs in the book are based on Skeleton, which generates
an empty window and displays an ** About...” dialog box on re-
quest. The program to accomplish that is over 500 lines long.
While it doesn’t do much useful work, Skeleton takes care of
the housekeeping—opening, displaying, repainting windows,
and so on—that all Windows programs require. Skeleton also
provides a sound structure with places clearly marked to add
code for initialization, repainting, and responding to messages.

The bulk of The Programmer’s Guide to Windows is the sec-
ond section, a collection of chapters that introduce specific fea-
tures of Windows with a sample program. The authors discuss
each topic briefly, then present a program to illustrate the fea-
ture. They explain in detail each element of the program’s code
not previously introduced. This example-rich approach makes
understanding the topic much easier than the dry explanations of
the Microsoft manuals would have us believe.

This section covers all the topics of interest to Windows pro-
grammers: text display, menus, dialog boxes, mouse input,
graphics output, child windows, file and printer I/O, memory
management, dynamic libraries, and data transfer. The descrip-
tion of dialog boxes in particular is especially revealing because
it is so much more understandable and detailed than the cover-
age in the Microsoft documentation. As is too often the case, the
Microsoft manuals describe each function well but fail to pro-
vide an adequate overview. The explanation of Microsoft’s
much-touted Dynamic Data Exchange (DDE) also stands out
for the same reason. DDE isn’t mentioned in the Microsoft
documentation, but it is fully explained with a set of sample pro-
grams in The Programmer’s Guide to Windows.

All the examples from the book—along with a few extras, in-
cluding a Windows version of the Game of Life—are available
separately from the authors on one 1.2-megabyte floppy disk for
$25 or on four 360K-byte disks for $30.

The disk does have some irritating minor errors. For one
thing, all the programs were developed from the Skeleton pro-
gram, and many of them still have comments identifying them
as the Skeleton program. Printer, the sample printing pro-
gram, contains in its resource script file a reference to
Graphics.h that should be a reference to Printer.h. As a re-
sult, the program doesn’t compile. The authors should have
taken more time to double-check their disk.

Programming Tools

The last section of The Programmer’s Guide to Windows ex-

plains the operation of the programming tools used to develop

Windows programs. Sample command lines are given for the
continued




MERGER!

UDS Puts Sync & Async
Protocols on a Single Board

One expansion siot on your i8M PC or com-
patible can now do double duty. UDS has
packaged both synchronous and asynchro-
nous protocols, pius a V.22 bis compliant
modem, on a single Sync-Up™ card. The unit
also provides true synchronous autodialing
via bus-directed commands and responses.
In the asynchronous mode, the unit is com-
patible with the AT command set.

For the user, this means unparalleled flexi-
bility in micro-to-mainframe, micro-to-mini and
micro-to-micro communications. Data fate
(2400, 1200 or 600 bps synchronous; 2400,

1200, 600 or
0-300 bps asynchro-
nous), private line or dial-up
operation and RTS/CTS delay are
software selectable options.

The device provides full-duplex operation
over either two-wire private or dial-up circuits;
2780/3780/3270 BSC and 3270/3770/5251 SNA
software is available. The unit is compatible
with most asynchronous communication
packages, including Mirror |I.

For additional specifications, quantity
prices, and information on other Sync-Up
products, contact Universal Data Systems,
5000 Bradford Drive, Huntsville, AL 35805.

[I":‘i Universal Data Systems
ey

(M) MOTOROLA INC.

Information Systems Group

PHONE 800/451-2369

Circle 283 on Reader Service Card

APRIL 1988  BYTE 59




Circle 55 on Reader Service Card (DEALERS: 56)

C programmers are talking about C_talk™
The easy way to add the POWER of

OBJECT-ORIENTED Programming to C

C_talk extends your C compiler to a real Object-Oriented Language (OOL).
It is not a new language; it simply adds Smalltalk-like features to C:

Q  Encapsulation

QO Messaging (Dynamic Binding)

Q Inheritance Oﬁ‘Jq

C_talk offers all of the advantages of OOLs: ‘AQ 95

Q A highly modular software design methodology
‘ ) PRy
“l

Q R ble software
O Extendabl
C_talk consists of an application development environment with:
Q A powerful Smalltalk-like Browser for browsing, defining and editing an
applicanion’s object class hierarchy

p
software comp

Plus the advantages of C:
Q Specd, size, flexibility
Q Ease of application delivery
Q  Access to C libraries and C tool sets

Q A Preprocessor for converting object class descriptions into standard C
programs that are compatable with popular C compilers

Q  An integrated, semiautomatic Make utility for controlling the preprocessing,
compiling and linking of an application, object classes, C files or libraries

C_talk is designed to run on an IBM® PC (or compatable) with one of the following C
compilers: Microsoft® C, Lattice C, Turbo C, or C86. A system configured with a hard
drive and mouse is highly recommended.

To order:

CNS, Inc.

Software Products Dept.
7090 Shady Qak Road
Eden Prairie, MN 55344
(612)944-0170

14 meOblemt 1 The d o heabject i nsert Inoihe o ©
Credit Cards: Master Card, Vita
Shippeng: 35 - US T Sievs

BOOK REVIEWS

Microsoft C Compiler, the Windows Linker (Link4), and the
Windows Symbolic Debugger (Symdeb).

The Microsoft C command lines given in the book are differ-
ent from those on the optional disk, though they are functionally
equivalent. The Link4 command lines in the book are also dif-
ferent from those on the disk. In this case, however, the book’s
version is incorrect. One of the command-line switches (param-
eters) is in the wrong place, so the linker gives an uninformative
error message. Most of the Link4 command lines on the disk
are correct, but a few follow the example of the book, and there-
fore they don’t work. The Symdeb command lines are all cor-
rect. The moral here is to follow the examples from the Win-
dows Software Development Kit disks.

The Programmer’s Guide to Windows is a useful book that
can save many hours in training programmers new to Microsoft
Windows. It is also a useful reference for a quick brush-up on a
particular topic. The optional disk costs more than the book, but
its cost isn’t difficult to justify if you plan on doing much Win-
dows programming, since it could save hours of typing in exam-
ples. The erroneous Link4 command lines in the book and the
errors on the disk are irritating, but if you’re doing serious Win-
dows programming, you don’t want to be without the book or
the disk.

David Hart lives in Chestertown, Maryland, and writes fre-
quently about Windows and Windows applications.

$25 - Inlemauonal [ T re————
B S FAST ACCESS| WORDPERFECT
— Reviewed by John Unger

Brady Books, a division of Simon & Schuster, New York, NY:

1987, ISBN 0-13-307489-7, 200 pages, $12.95
,,a.*:e N 34//0 ast Access'\ WordPerfect by Rhyder McClure takes advan-
¥ B O ; 4.8 4,;”/ tage of the fact that WordPerfect, like other powerful word-
X by ! processing programs, is not easy to learn to use in an intuitive
0.0 way. The book is designed to help beginning WordPerfect users

ThHE 3,57 CONNECTIONI

This internal 720K 35" disk drive is a "drop-in" replacement
for 5.25" drives! It's the ideal solution for exchanging data
between your PC/XT/AT and the new generation of laptops.
Disk format is compatible with IBM, Toshiba and Zenith
portables. The Model 853W drive kit contains everything you
need, including interface adapters, premium SONY drive, and
complete documentation. Uses your existing disk controller
(no additional slots required). Requires DOS 3.2 for maximum
performance. Ask about our Model 873W (1.44MB).

‘ i3
$$ SAVE $§ ‘ Troni 159.95
SONY DISKS ‘9E’ rﬂnlﬂs +$FRT. & TAX
INCORPORATED
400 Daily Lane
\& PO. Box 5210 VISA
Grants Pass, OR 97527 N

WENGSY IMMEDIATE DELIVERY!
MOY™" call 503-474-6700 or 503-474-6701
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overcome some of the hurdles that prevent them from getting the
most from this software. Experienced WordPerfect hands will
not get much from the book; there are no arcane secrets to be
learned here.

McClure’s writing style is light and easy to read. The book is
organized alphabetically into separate chapters from one to six
pages long. The chapters describe major WordPerfect com-
mands, such as Cut/Copy a Column, Go to Key, or Undelete.
Each chapter follows the same format: First the author presents
a clear explanation of the WordPerfect command, then at least
one easy-to-follow example and a description of the result of the
command’s action.

The final 40 pages of the text contain step-by-step examples of
11 useful WordPerfect macros; this section will give readers the
confidence to use this powerful feature of WordPerfect for their
own applications.

Presumably, because of the book’s A-to-Z structure, Mc-
Clure decided that an index would be superfluous. This was an
unfortunate oversight, because the absence of an index seriously
reduces the book’s usefulness. An index should be an essential
part of a reference text like Fast Access\ WordPerfect. 1f Word-
Perfect’s on-line help is too terse for you and the WordPerfect
manual is too difficult and time-consuming to use routinely,
then a book like Fast Access'\ WordPerfect may be just what you
need to get the most out of WordPerfect. @

John Unger lives in Hamilton, Virginia. He writes graphics soft-
ware and uses computers to study the structure of the earth’s
crust.




CompuTterExpo

TEXAS’' =1 IBM COMPATIBLE COMPUTER CENTER

EXPO SUPER TURBO

875

30MB

SYSTEM

SYSTEM
INCLUDES:

FCC
APPROVED

* 640K RAM

* 360 FLOPPY DRIVE

* AT STYLE KEYBOARD

* MONO GRAPHICS PARALLEL

* GREENVJAMBER MONITOR

* MINI AT STYLE CASE W/RESET
*OPERATING MANUALS

= 30 MB SEAGATE

--Additional Options--

CGA w/ Samsung

Color Monitor Add $1 gg
40MB SEAGATE $CALL
AWESOME DEAL

SPseagate

ST-225 20 MBKIT

20 MB Hard Drive System
Includes: Controller,

Cables & Instructions

+ ST - 238 30 MB Kit

30 MB System Includes:
Controller, Cable & Instructions

MotherBoard

8088 - 2 (4.77/8MHz @K $99
8088 - 1(4.77/10 MHz) @K $139
20286 - 10 (6/10 MHz ))OK $335
B0386-16 (6/10/16 MHZ) @K  $1795
80286-12 (INTEL (8/10/12) OK $395
80386-16 (MYLEX w/imb) $1595|
80386-20 (MYLEX wMB) $2495

$267
$297

EXPO TURBO 286
Seagate

5o

12 MHz
e THRUPUT
¥ 6/8/10
- MHZ
SYSTEM INCLUDES:
-INTEL 80286
+ 840 K RAM
+1.2 MB FUJITSU FLOPPY DRIVE
« AT STYLE KEYBOARD
+ WD FLOPPY/HARD CONTROLER
+ 200 WATT POWER SUPPLY
+ AT STYLE CASE
- OPERATING MANUALS
+ 3 HOURS FREE TRAINING

--ADDITIONAL OPTIONS--
Mono/graphic/parellel adapter

w/Samsung Monitor $1 28

40 Meg Seagate (28 MSC) $450

EGA BOARD & EGA Monitor $595

EXPO PORTABLE 286/10

f¢$1395

; 12 MH:z
] THRUPUT
BASE SYSTEM
INCLUDES
~NTEL 30286 =40K RAM
«- CCMPACT SIZE 9" AMBER GREEN
CMACNOGRAPHICS 720 X 348 HIGH RES
+1.2 MB FLOPPY DISK DRIVE
+ 7 FULL-LONG INTERFACE CARDS
« 200 W PCWER SUPPLY 41°0220 V)
LIGHTWEIGHT_RUGGED CHASSIS
MENSIONS 17 3™ W .X 82
HY X 6 I (D)
* CLOCK /CALENDAR
- WEIGHT 2818S
QPTIONS--

20 Meg. Saagate Drive $1 697
0 Meg. Seagata Dnve $1 897
15" F oooy 720K $139

SCRTABLE 385

SCALL

HARD DRIVE SALE!

*AT Drive

- 28 MSC ST-251
ST 4026

20 MB AT DRIVE

40 MB High Speed

(Full Height 38 MSC)
- (Controller Optionzl)

30 MB

$419
$299

MEMORY BOARD
® 2.5 MB Multi Function @K

(16 BIT), SRIAL, PARALLEL

GAME PORT $149
o 2MB LIM CARD (16 BIT) @K

INTELABOVE BOARD

COMPATIBLE $139

o4 MB AT OR 386 Memory Card
(16 BIT) OK $275

0384 K MF CAARD SER/PAR/

CLOCK GAME PORT @K $95

/O CARD

®SERIAL RS - 232 ADAPTER  $40
®SERIAL PARALLEL ATXT  ¢co
GAME PORT S0
©2ND SERIAL OPTION KIT
eMULTI 1/0 $80
FLOPPY /SERIAL PARALLEL/
CLOCK/GAME PORT
© DUAL GAME CONTROLLER $40
® JOY STICK KRAFT-3 $20
®GRAVIS SUPER JOYSTICK  gac

» ST - 40338

(Fu' Height 38 MSC)

*ST - 4096
80 MB

ORDERS LINE ONLY
1-800-622-EXPO
INQUIRE
(713) 784-0990
SERVICE
(713) 784-7817

EXPO 386

<~ $2397

24 MHz
THRUPUT
. SYSTEM

SYSTEM INCLUDES:

+80386 CPU (32 BIT)
« KEYBOARD SWITCHABLE SPEED
«1 MB RAM (32 BIT RAM

UP TO 4 MB ON BOARD)
<64 K CACHE MEMORY 0 WAIT
«1.2 MB FLOPPY DRIVE
« SERIALPARALLEL/ICLOCK
- AT 101 KEYBOARD
« 40 MB SEAGATE (28MSC.)

20 MHz INSTOCK SCALL
- a4

R~—

$499

(Full Height 28 MSC)
{CONTROLLER 1S OPTION)

$895

VIDEO CARD

@ MONO GRAPHICS
Wi PARALLEL CARD
HERCULES COMPATIBLE

@ COLORGRAPHICS
PARALLEL CARD RGB
OR COMPOSITE

@ £GA (640 X 400 RES )
MDA/CGA/EGA

@ GENOASUPEREGA +
800 X 400 RES W/GEM
GRAPH
NEW VGA COMPATIBLE.,
MDA, CGA, EGA, PGA

$50

$60
$149

$226

MAGNAVOX MULTI
SCAN MONITOR

BA$495

14" Diag. Screen « Compatabie with all
Graphic Cards Including IBM CGA, IBM
EGA, AT&T Graphics and IBM PCG - 3
Frequency Modes « Resolution 926 Hor.
x 580 Vertical - with Autio input - Speaker
and Headphone Jack « 1 Year Warranty

MONITOR

® MONO. TILT 8 SWIVEL
GREEN AMBER

@ FLAT TILT 8 SWIVEL
AMBER

® RGB COLOR SAMSUNG

@EGAWITILT &
SWIVEL - SAMSUNG

® MAGNAVOX EGA

GENIUS MOUSE
FREE
PAINT SOFTWARE
HOUSE g e

HALO PAINT

$95

EXTENDED SERVICE CONTRACT
NOW AVAILABLE

THRU NATIONWIDE!

WE SERVICE:

IBM, COMPAQ, AT&T,
BROTHER, EPSON, NEC,
SEAGATE, EVEREX,, AST

WE SELL & SERVICE!

MODEMS

EVEREX 1200 B INTERNAL $85
ANCHOR 1200B INTERNAL  $75
EVEREX 2400B INTERNAL $169
ANCHOR 2400B INTERNAL $179
EVEREX 2400B EXTERNAL s$210
HAYES 2400 B IN STOCK

ALL MODEMS

INCLUDE SOFTWARE

3 1/2" Floppy Drive 720K
0S/2 DATA TRANSFER

$139

360 K5 1//4 FLOPPY DR $85
1.2MB5 1/4 HIGH $110
DENSITY DRIVE $195
1.4 MB 3 1///2 FLOPPY DR

EXTERNAL DRIVE SCALL

BROTHER PRINTERS
& LASERJET Il

- M 1709 (240 CPS)

SINGLE SHEET FEEDEA NLO MODE
LIMITED QUANTITY IN STOCKI ~ $4(G9
FIRST COME. FIRST SERVED BASIS

LASER JET Il - 'W/1 MB RAM
HP LAZER JET COMPA lBLE
FREE TONER CARTRIDGE

$1845

*§ Sug. Ret. $295

EPSON SEIKOSHA

Tawe $195
$450

120 CPS
TRACTOR, NLQ

* MP - 5300

300 CPS, 132 Col.
TRACTOR, NLQ
SINGLE SHEET FEED
SUG. RET. $705

60 MB AT/286/386
Mode! 165D

$575

10 MB XT/86
Model 110D

$179

Works with PC/XT/AT T Compag and Clones.

Model 145D

5475

IRWIN TAPE BACKUP
40 MB/286/386

IRWIN TAPE BACKUP

EXTERNAL CASE POWER SUPFLY Add $195
‘teagate. Inwin. XT AT iRML AT & T are il Reg Trademark s of ther Aecpectve rompanies
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NowApple speaksIBM.
Three th‘HII)gS fass%er than IBM.

Introducing
PC Transporter.™
The Apple® II expansion
board that lets you
run MS®-DOS programs.
Now your Apple II can run
over 10,000 programs you could
never use before. Like Lotus®
1-2-3® MultiMate® dBASE il
PLUS® Even Flight Simulator®
With PC Transporter, MS-DOS
programs run on your Apple 11
like they do on IBM® PC’s or
compatibles. With one important
difference. PC Transporter runs
most of those programs three
times faster than an IBM PC/XT®
Plus, to speed through number-
crunching tasks, you can use
our optional 8087-2 math co-
processor chip. It plugs into a
socket on the PC Transporter.
Less expensive than an
IBM clone.
Sure, a stripped-down IBM
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AT

clone costs about the same as
the PC Transporter. But the pe-
ripherals it takes to get the clone
up and running make the clone
cost about three times what our
American-made card costs.

You don’t have to buy new
hardware to use PC Transporter.

Works with the hardware you
already own.

With PC Transporter, MS-DOS
programs see your Apple hard-
ware as IBM hardware. You
can use the same hardware you
have now.

With IBM software, your Apple
hardware works just like IBM
hardware. Including your drives,
monitors, printers, printer cards,
clock cards and serial clocks.

You can use your Ile® or Higs™
keyboard with IBM software. Or
use our optional IBM-style key-
board (required for the II Plus).

You can use your Apple mouse.
Or an IBM compatible serial
mouse.

Plenty of power.

PC Transporter gives you as
much as 640K of user RAM
and 128K of system RAM in the
IBM mode.

PC Transporter also is an Apple
expansion card, adding up to
768K of extra RAM in the Apple
mode. The Apple expansion alone
is a $300 value.

Easy to install.

You can install PC Transporter
in about 15 minutes, even if
you've never added an expansion
board. You don’t need special
tools. Simply plug it into an Apple
expansion slot (1 through 7 ex-
cept 3), connect a few cables and
a disk drive, and go!
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PC Transporter taps into the worlds largest

software library. Now your Apple can
run most of the IBM software you use
at work. And it opens a new world of
communications programs, games and
bulletin boards.

A universal disk drive
controller.

PC Transporter supports 3.5"
and 5.25" MS-DOS and ProDOS

formatted diskettes. You'll shift in-

stantly between Apple ProDOS
and IBM MS-DOS.

You'll need our versatile 5.25"
360K drive system to run IBM
applications from 5.25" floppy
disks. Use your Apple 5.25" drive
for Apple 5.25” disks.

An Apple Disk 3.5 Drive will
support the new 3.5"disks
whether they’re IBM MS-DOS
formatted or Apple ProDOS for-
matted. The PC Transporter acts
like an Apple Disk 3.5 Drive disk
controller for 1IGs, lle, and 11
Plus users.

PC Transporter supports
up to 5 drives in a number of
combinations.

For example, you can connect
a 5.25 Applied Engineering 360K
dual-drive system directly to the

card. Then plug two daisy-chained

Apple 3.5 Drives (not the Apple
UniDisk 3.5) to the dual-drive
system. For a fifth drive, use a
ProDOS file as an IBM hard disk.

PC Transporter controls Apple and IBM
compatible disk drives It supports 3.5" and
5.25" MS-DOS and ProDOS formatted
diskettes.

Appic I Plus must be FCC Certificd. [BM and PC/XT ase
trademarks

of i Business \ LoAus and 1-2-3 arc

Versatile data storage.

PC Transporter reads MS-DOS
and translates it into Apple native
ProDOS. You can store IBM pro-
grams and data on any ProDOS
storage device including the
Apple 3.5 Drive, Apple UniDisk ™
3.5, Apple 5.25" drive, SCSI or
ProDOS compatible hard drives.
(You can use the Apple UniDisk
3.5 with its own controller card
for storing programs and data,but
not for directly booting an IBM
formatted disk.)

You can even use our 360K PC
compatible drive for ProDOS

Make your Apple speak IBM.

PC Transporter memory choices.
RAM in RAM in

Apple mode: IBM mode: Price:
384K 256K $489.00
512K 384K 529.00
640K 512K 569.00
768K 640K 609.00

Note: The IBM mode is 128K less because
the PC Transporter uses 128K for system
memory.

IIGs Installation Kit 49.00
e/l Plus
Installation Kit 39.00

PC Transporter Accessories
5.25" IBM Format 360K

Drive Systems
Single-Drive System 269.00
Dual-Drive System 399.00
Half-Height Drive 135.00
(add to Single-Drive system to make
Dual-Drive )
IBM-Style K 139.00

(required for Apple 11 Plus. Requires
IBM Keyboard Cable.)

IBM Keyboard Cable 34.00
Sony RGB Monitor 499.00
Analog RGB Cable 39.00
(for use with Sony monitor)
Dl ital RGB Cable 39.00
or use with Sony monitor)
Dngntal RGB Adapter 24.00
ColorSwitch 44.00

(included with IlGs Installation Kit)

128K ZIP 40.00
PC Transporter per set
Memory Expansion
Chip Set

8087-2 Math
Co-processor 229.00
Chip

Heavy Duty 69.00
Power Supp!

(e and II Plus only)
See your dealer or call or send

check or money order to Applied
Engineering. MasterCard, VISA and
COD welcome. Texas residents
add 6Y5% sales tax.

of Astton B, Inc. MS and Flight

PC Transporter produces better IBM grapbics
than IBM. Analog is sharper than digital.
So with an analog RGB monitor, PC
Transporters CGA grapbics and text are
superior to IBM’ digital display — even
while running 1BM software!

And, you can also use an Apple composite
monitor in IBM text or grapbics mode.

storage and a 143K Apple 5.25"
drive for MS-DOS storage.

Created by Apple’s original

designers.

The brains behind PC Trans-
porter were also behind your
Apple 1L

The PC Transporter design
team includes the former project
managers for the creation of the
Apple Ile and llc. The co-designer
of the Apple II disk controller.
And the first full-time Apple
programmer and author of the
ProDOS operating system.

So you know the PC Trans-
porter and your Apple were made
for each other.

- Support and service from the
leader in Apple add-ons.

Applied Engineering sells more
Apple peripheral boards than any-
one else — including Apple
Computer. So you know we’ll be
around after the sale.

PC Transporter comes with a
15-day money back guarantee. If
you’re not fully satisfied after
using it, return it for a full refund.
PC Transporter also comes with a
l-year warranty.

How to get your PC
Transporter today.

See your dealer. Or call Applied
Engineering any day between
9 am. and 11 p.m. CST at
214-241-G0060.

E Applied Engineering
The Apple enbancement experts.

PO. Box 798, Carrollton, TX 790006
214-241-6060

A Division of AE Rescarch Corporation.

of Lotus De

Circle 21 on Reader Service Card

MuliiMate and JBASE 11 PLUS ane regstered

o Micrusoft, Apple Tie and ProlX% arc registercd trademarks and Hos and Lo ohic ane tmadcmarks of Apple Computer
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WHAIT YOU'RE DOING.

Introducing UniLab 8620 analyzer-emulator with InSight.

®  Theres nothing like InSight™ A feature

of the new 8620 that lets vou actually watch T tedection Controltes
vour program go through its paces. So vou ¥ x?

can debug faster. And speed up micropre

development. For demanding applications like ‘e o

the automotive controller sliown. A

aavance
rate

B Anexcitingindustry first. InSight blends
analyzer ‘emulator techniques to give vou e oo T o 2
continuous, real time monitoring of kev pro- "

cessor funetions. See changing register contents,
1/0 lines. ports, user-defined memory win-
dows. With vour own labels. And all at once
Interactively

Without stopping

VOUr program.

& InSightis made possible by the 8620's
advanced bus state analyzer, its 2730-bus-cycle
trace buffer. and a new high-speea parallel
interface that eliminzates RS-232 hottlenecks.

®  The fastinterface also speeds data
throughput. Erom vour hard drive, vou can
load a 64k pragram into emultion memory
in five seconds.

B Ontop of that, you get a new. crystal
controlled 1 pusee clock for super precise
event timing.,

Circle 197 on Reader Service Card

®  Computer integrated instruments from
Orion prove debugging needn’t be costly or
tedious. For more than 156 progessors. Like all
our analvzer-emulators, the 8620 debugs by
svmptom. Via advanced truth table triggering,
Alway s included is enough breakpointing

and sinde stepping (row faster than ever)

to assure optimum efficiency: We even provide
astimulus generator and built-in EPROM
prograntmer to help finish the job.

| et serious about priee/performance.
Save big on design, test, and support costs.
Unilab 8620 analvzer-emutator.

®  Lookintoit.

Toll free: 8O0/ 245-8500. InCA: 415/361-8883.

Computer Integrated Instrumentation
702 Marshall Street. Redwond City, CA 94063
Telex: 530042

*InSight s 2 trademark of Orion Istrungents, Inc
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Products in
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67
89

103
113

118
131
137
144

150
163
168
181
189

193

211

What’s New

Short Takes

Sharp PC-4521

Sprint 1.0

Quad386XT

Desk Jet

WordStar 2000 3.0
ZCM-1490

Microsoft Windows 2.0

First Impressions
Microsoft Languages Update
dBASE IV: A Paradox Killer?

Reviews

The Best of the 24-pin Printers
The WYSEpc 386

The Commodore Amiga 2000
The Taxan Crystal Jet

and the Data Technology
CrystalPrint VIII

AT Probe and Periscope I11
Two Fast C Compilers for PCs
SAIC SVS FORTRAN

and MicroWay NDP FORTRAN
Interleaf Publisher

for the Macintosh II

Review Update

Computing at Chaos Manor
by Jerry Pournelle

Applications Only
by Ezra Shapiro
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IT’S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!

mm.lﬂﬁa-mdv_sr
, B
:ROBﬁs ";Ie"" atros’s B83BE Sowrce Probe UVersios 1.00
ar and pull-

down menus set a :.u()
new standard for e o e e
debugger . f-m.uu Jouer bound, upper bound,
interfaces. [nit (Qlower, dupper. dstep):

S
Print table header.
printr T 0N
PROBE has ="
source-level
debugging to let

you “C” your
program.

/!
Prist tadle. é
e

fabr = lower: )
while (fabr <= wpper) { ﬁ
<

S8 %
Compute celsfus tewperaturt. "%

o it o

——

¢lcome to your nightmare. Your company has bet
\N’ the farm on your product. Your demonstration
wowed the operating committee, and beta ship-

ments were out on time. Then wham!

All your beta customers seemed to call on the same day.
*“Your software is doing some really bizarre things they say.
Your credibility is at stake. Your profits are at stake. Your
sanity is at stake.

THIS BUG’S FOR YOU

You rack your brain, trying to figure something out. Is it a
random memory overwrite? Or worse, an overwrite to a stack-
based local variable? Is it scquence dependent? Or worse,
randomly caused by interrupts? Overwritten code? Undocu-
mented “‘features’™ in the software you're linking to? And to
top it off, your program is too big. The software debugger,
your program and it’'s symbol table can’t fit into memory at
the same time. Opening a bicycle shop suddenly isn’t such a
bad idea.

THIS DEBUGGER’S FOR YOU

Announcing the 386 PROBE ™ Bugbuster, *from Atron. Nine
of the top-ten software developers sleep better at night
because of Atron hardware-assisted debuggers. Because they
can set real-time breakpoints which instantly detect memory
reads and writes.

Now, with the 386 PROBE, you have the capability toseta
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don’t
have to be halted by breakpoints from legitimate areas. You
can even detect obscure, sequence-dependent problems by
stopping a breakpoint only after a specific chain of events has
occurred in a specific order.

*Vensions for COMPAQ. PS/2-80x and compatibles. Copyright

tE—

© 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK and 49-8-985-8020 in West Germany.

POP registers up
and down with a
) single key.

and .

v

NN, < |

=~ £
e ,_._.\ me"“"“""".*
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R — 21

This is an
out-of-range
memory-overwrite
bug. Since it is
interrupt related,
it only appears in
real time.

a ;J““

]

Then, so you can look at the cause of the problem, the 386
PROBE automatically stores the last 2K cycles of program
execution. Although other debuggers may try to do the same
thing, Atron is the only company in the world to dequeue the
pipelined trace data so you can easily understand it.

Finally, 386 PROBE's megabyte of hidden, write-protected
memory stores your symbol table and debugger. So your bug
can't roach the debugger. And so you have room enough to
debug a really big program.

COULD A GOOD NIGHT’S SLEEP
PUT YOU IN THE TOP TEN?
Look at it this way. Nine of the top-ten software products in
any given category were created by Atron customers. Maybe
their edge is — a good night’s sleep.

Call and get your free, 56-page bugbusting bible today.
And if you’re in the middle of a nightmare right now,
give usa purchase order

number. We’ll FEDEX
you a sweet dream.

= & AIEN

- R
| “® BUGBUSTERS
‘.’4 ' »
s B »
A division of Northwest Instrument Systems, Inc.
Saratoga Office Center ® 12950 Saratoga Avenue
Saratoga, CA 95070 e Call 408/253-5933 today.

TRBA
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WHAT’S NEW

SYSTEMS

Mac Tower Packs
Gigabytes

he Giga Tower from

Giga Cell Systems/Nu-
Data is a line of ultra-high-
capacity hard disk systems that
incorporate Apple’s complete
Macintosh II system, including
the monitor and keyboard.
Besides the heart of the Mac II,
the basic setup includes a 40-
megabyte tape backup system,
a 10-megabyte removable-
media drive, and a single
800K-byte 3'4-inch floppy
disk drive.

The Tower’s hard disk
storage is available in five fla-
vors: 270 megabytes, 580
megabytes, 870 megabytes,
1.16 gigabytes, and 1.45
gigabytes. The entire system
comes with a full range of
software including memory
management, hard disk com-
pression and optimization, and
full backup software.

Price: From $18,950 to
$34,950.

The Giga Tower includes a
Mac I1.

Contact: Giga Cell Systems/
NuData Inc., 4201 Burton Dr.,
Santa Clara, CA 95054,

(408) 727-1049.

Inquiry 751.

Unicorn Gallops at
30 MHz

he Unicorn B/200 is

Microproject Internation-
al’s multiuser system that
runs at 30 MHz using AT&T’s
WE 3220X chip set. Support-
ing 50-plus users, the Unicorn
is object-code- and media-
compatible with AT&T’s 3B
computers, which have over
1000 applications programs
available.

The Unicorn runs Unix
System V/VME 3.1, which has
new features including shared
executable libraries, remote
file sharing, media indepen-
dent networking, and a streams
communications interface.

The system includes a
VME processor board with the
30-MHz WE 32200 proces-
sor, the 3.5-MWHETS
WE 32206 math coprocessor,
and the WE 32201 MMU/
cache, which combines a
99.8 percent hit rate, multi-
user, memory management
unit with 4K bytes of two-way
set-associative, zero-wait-
state, physical data cache.

To reduce bus traffic and
speed data transfers between
peripherals and main mem-
ory, the Unicorn also has a
68020-based disk controller

This Unicorn runs Unix at 30 MHz.

that has a 32-bit direct-mem-
ory-access (DMA) controller
and 128K bytes of buffering.
There’s also a serial commu-
nications module to assist inter-
rupt-intensive tasks.

Unicorn includes 4 to 16
megabytes of RAM, a SCSI in-
terface, multiple hard disk
drives with capacities of 85 to
760 megabytes, high-density
floppy disk drives, a 9-track or
streaming-tape cartridge, 2 to
66 RS-232C serial ports, and
Ethernet.

Price: $20,000 to $45,000.
Contact: Microprcject
Corp., 4676 Admiralty Way,
Suite 610, Marina del Rey,
CA 90292, (213) 306-8000
Inquiry 752.

SEND US YOUR NEW PRODUCT RELEASE

We 'd like to consider your product for publication. Send us full in-
Sformation, including its price, ship date, and an address and rele-
phone number where readers can get further information. Serd to
New Products Editor, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Information contained in these items is based
on manufacturers’ written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each prod-

uct mentioned.

Hyundai’s First
File Server

he Super-286. Hyun-

dai’s first LAN-related
product, is also configurable
as a stand-alone persoral com-
puter. It has six 16-bit and six
8-bit expansion slots, and space
for five half-height drives.

The speed of the Hyundai

is switchable between 8 and
10 MHz with zero wait states.
Standard features include
1 megabyte of RAM on the
motherboard, a single 1.2-
megabyte floppy disk drive,
a 101-key keyboard, MS-
DOS 3.2, and GWBASIC 3.2.
An 80287 math coprocessor
is optional, and Hyundai has
optional hard disk drives
available in capacities of 20,
30, 40, or 70 megabytes.
Price: $1999.
Contact: Hyundai Electron-
ics America, 4401 Great
America Parkway, Santa

Clara, CA 95054, (408)
980-7561.
Inquiry 753.

continued
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WHAT’S NEW

PERIPHERALS

Remove That
Hard Disk

f you own an Amiga,

Atari, or Macintosh, you can
hook it up to Supra Corp.’s
SupraDrive FD-10, a
10-megabyte hard disk system
that uses 5'-inch floppy
disks.

With an average access
time of 80 milliseconds, the
company says the FD-10 ap-
proaches the speed of a normal
(nonremovable) hard disk
while letting you easily trans-
port data or make backups.
The FD-10 comes with soft-
ware and cables ready to plug
in and use. On the Amiga and
Macintosh, it connects to the
SCSl interface; on the Atari, it
connects to the DMA port.
Price: For Atari and Macin-
tosh, $895; for Amiga, $1095.
Contact: Supra Corp., 1133
Commercial Way, Albany, OR
97321, (503) 967-9075.
Inquiry 754, ‘

Apple Wages Laser War

pple’s new laser printers

are named the Laser-
Writer IINTX, the Laser-
Writer IINT, and the Laser-
Writer IISC. They range from
a $6599 model to a $2799 Post-
Scriptless model. In the mid-
dle is a $4599 PostScript
model. You can upgrade the
low- and mid-range printers for
more functionality by simply
slipping out and replacing their
controller boards.

The three printers each
weigh 45 pounds. They are
built around the Canon LBP-
SX printer engine and print at a
maximum rate of 8 pages per
minute. The NT and NTX
models both come with 2
megabytes of RAM; the SC has
1 megabyte.

Apple has also improved
the paper-handling capabilities
of its laser printers with these
new models; the LWII line has
automatic paper handling
with a 200-sheet paper cassette
with face-up or face-down
output trays. Each input cas-
sette can hold up to 200
sheets of 20-pound paper; let-

Add a hard disk drive to your Amiga, Atari, or Mac.

ter, legal, A4, BS, and enve-
lope cassettes are available.
According to Apple, the
duty cycle provides for a mini-
mum life expectancy of
300,000 pages with unlimited
monthly output.
Price: LaserWriter IISC,
$2799; LaserWriter IINT,
$4599; LaserWriter IINTX,
$6599.
Contact: Apple Computer
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014, (408)
996-1010.
Inquiry 758S.

Husky Mac Displays
Assault the
Old Standard

wo large-screen moni-

tors for the Macintosh are
becoming more prevalent.
Each takes a vastly different
approach for users with dif-
ferent needs.

The MacGenius is a 15-
inch full-page display that's de-
signed to work with the Mac-
intosh 512, Plus, and SE. With
a black-on-white page
display, the monitor displays
up to 720 by 1008 pixels at
100 dots per inch using a 1-to-1
aspect ratio.

Compatible with virtually
all Macintosh software, you
can use the MacGenius in
concert with the Mac’s built-in
9-inch screen. With both
screens active, you can use the

Mac’s main screen to hold
desk accessories, tool palettes,
and document windows.

The monitor is noninter-
laced, with a 60-Hz refresh
rate. Its horizontal scan fre-
quency is 62.76 kHz, and it has
a video bandwidth of 100
MHz.

Price: $1795.

Contact: Micro Display Sys-
tems Inc., 1310 Vermillion St.,
P.O. Box 455, Hastings, MN
55033, (800) 328-9524; in
Minnesota, (612) 437-2233.
Inquiry 756.

he MacLarger takes a

slightly different, lower-
cost approach to big Mac
screens by simply enlarging the
image 60 percent over the
standard Mac screen while re-
taining the Mac’s standard
512- by 342-pixel resolution.

The monitor is shipped

along with a video board that
the company says you can in-
stall in about 15 minutes
without making any major
modifications to your Mac 512,
Plus, or SE. Another stan-
dard feature is that the video
board has a composite video
output, which you can use to
drive a standard monitor or
projection television (though,
of course, at much lower res-
olution than the standard Mac
screen).
Price: $449.
Contact: Power R, 1606
Dexter Ave. N, Seattle, WA
98109, (206) 547-8000.
Inquiry 757.

A Duet of Drives
for the Mac SE

f you own a Macintosh SE,

you now have an increas-
ingly wide selection of hard
disk drive options for your
electronic beast, with higher
and higher capacities fast be-
coming the norm. Here are
two examples:

Jasmine Technologies’
InnerDrive 40/SE is a 40-
megabyte drive that you in-
stall inside the SE's case. It sits
above the Mac’s dual internal
drives, so you don’t need to
remove a floppy disk drive
for it.

According to its manufac-
turer, the InnerDrive 40/SE
has an average access time of
29 ms. It’s shipped with a
mounting bracket, cables,
and other installation hard-
ware, as well as 9 megabytes
of public domain and
shareware programs, and a
backup program.

Price: $999.

Contact: Jasmine Technol-
ogies Inc., 555 De Haro St.,
San Francisco, CA 94107,
(415) 621-4339.

Inquiry 758.

f you have gigantic Macin-

tosh data-storage needs, Re-
lax Technology is shipping
what it claims is the fastest and
largest hard disk drive for the
Mac SE. With a capacity of 91
megabytes, the Relax SE 91
has an average access time of
16.5 ms.

The SE 91 takes the place
of the upper 800K-byte drive in
the SE, and you'll have to
have a dealer install it. The
drive comes with firmware
self-diagnostics that automati-
cally locate, isolate, and re-
allocate bad sectors.

You can also install the
Relax SE 91 in a Mac II.
Price: $1795.

Contact: Relax Technology
Inc., 3101 Whipple Rd., Suite
22, Union City, CA 94587,
(800) 848-1313; in California,
(415) 471-6112.

Inquiry 759.

continued
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For problems involving engineering calculations or scientific analysis,

the answer is MathCAD?°

Transporting an iceberg to Southern
California is a formidable task. Calculat-
ing the variables is just as demanding.
How many tugboats would be needed
to tow the ice mass? At what cost? How
much fresh water would be lost?

Innovative solutions require extra-
ordinary tools. For problems involving
calculations or what-if analysis, the
answer is MathCAD.

MathCAD is the only PC-based soft-
ware package specifically designed to
give technical professionals the freedom
to follow their own scientific intuition.
Requires IBM® PC or compatible

You decide how to solve the problem -
MathCAD does the “‘grunt work."

a Ends programming and debugging.
o Recalculates as variables change.

o Generates quick plots.

Easy to learn and use, MathCAD
operates interactively in standard math
notation. And its built-in functions pro-
vide all the power you need to solve
real-world problems. MathCAD handles
matrix operations, solves simultaneous
equations, works with real and complex
numbers, does automatic unit conver-
sion, displays Greek characters and

HOW

other math symbols, performs FFTs
and much more.

There’s never been a better way to
get fast, accurate solutions to analytical
problems. That's why 20,000 engineers
and researchers are using MathCAD
daily in applications as diverse as fluid
mechanics, signal processing and
molecular modeling.

To find out what MathCAD can do for
you, call us today for a free demo disk:
1-800-MathCAD (in MA, 617-577-1017).
Or write to MathSoft, Inc., One Kendall
Square, Cambridge, MA 02139.

Math ngt

T4+ V - = x
Software Tools for Calculating Minds

MANY GLASSES
OF WATER

1BM® International Business Machines Corporation. MathCAD® MathSoft, Inc. © Copynght MathSoft, Inc. 1988,

CANTHIS
ICEBERG SUPPLY
TOL.A?
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WHAT’S NEW

PERIPHERALS

Draw Easy with EASYL

ASYL PC is a pressure-

sensitive 1024- by 1024-
pixel tablet that you can use
to draw or trace directly into
your computer just like using
a normal pen or pencil on
paper. Typical applications
include desktop publishing,
presentation systems, design,
art, animation, and touch con-
trol. It sends coordinate pairs
to your computer at speeds of
up to 200 pairs per second.

EASYL PC runs on any
IBM PC or compatible and is
designed to run in either
EGA or CGA mode using most
graphics software such as PC
Paintbrush or Dr. HALO. It
also works with software that
runs under GEM or Windows.
The tablet comes with its

own driver software, but it can
also emulate both the Sum-
magraphics MM961 and Bit
Pad One. You set all EASYL
PC options via software; there
are no DIP switches.

With the EASYL PC tab-
let, you also get a half-length
interface card. The card has
two ports: one for the graphics
tablet, and one for any stan-
dard RS-232C serial device
such as a mouse, modem, or
serial printer.

Price: $539.

Contact: Inforite Corp.,
1670 South Amphlett Blvd.,
Suite 201, San Mateo, CA
94402, (415) 571-8766.
Inquiry 760.

Laser Printer
Tackles the Big Jobs

utputting 15 pages per

minute and with a rated
monthly output of 40,000
copies, the Kentek K-2+ laser
printer is designed for heavy-
duty use. The printer is
shipped with a megabyte of
internal RAM for full-page
300- by 300-dpi graphics.
RS-232C, RS-422, and parallel
interfaces are standard. The

K-2+ also has a built-in 1.2-
megabyte floppy disk drive
that lets you load customized
data into the printer’s mem-
ory, including up to 30 font
sets, and macros for images
such as forms, signatures, or
logos.

Although the K-2+ uses
the proprietary Kentek Com-
mand language, it also emu-
lates the HP LaserJet Plus,
Diablo 630, and Plot 10.
GSS/CGI emulation is
optional.

One unique feature of the
printer is a job-recovery func-
tion that lets you reprint the
page that’s stored in the
printer’s memory even in the
event of a printer error. A bit-
mapped page remains in the
printer’s internal memory until
it receives a signal indicating
that paper has exited.

You can feed up to 550
sheets of letter- or legal-size
paper from the primary cas-
sette, and up to 250 sheets
from the secondary cassette.

hat has to be the Cad-

illac of joysticks isn’t
even called a joystick. Tac-
tron Scientific calls its de-
vice the Tactron F3 Series
Force Stick. More conven-
tional pointing devices such
as joysticks, trackballs, tab-
lets, or mice usually employ
wheels, mechanical link-
ages, or optical sensors. But
the Force Stick uses semi-
conductor strain gauges:
very expensive yet sensitive

and accurate circuits that are
integrated into the Force
Stick’s apparently rigid con-
trol rods.

The strain gauges are vir-
tually identical to those used
in military applications,
such as the control stick on
the Air Force’s F-16 fighter
jet. Unlike ordinary point-
ing devices, which sense po-
sition, the strain gauges in
the Force Stick sense the
force applied. The company

{

.
%
A

Force Sticks are the closest thing to flying an F-16.

FORCE STICK BORROWS MILITARY TECHNOLOGY

says the result is that the
Force Stick has the seeming-
ly contradictory capability
of being so sensitive yet easy
to control and position.
Each Force Stick is 5% by
7% inches and is housed in a
jet-black anodized alumi-
num case. Two models—2-
and 4-axis versions—are
available, each with six
microswitches. Hidden in
the case are an on-board
microprocessor and signal-
conditioning circuitry that
lets you choose linear or ac-
celerated force modes. The
Force Stick plugs directly
into an RS-232C port and
emulates the Microsoft
Mouse, Mouse Systems
Mouse, and the Summa-
graphics MM series.
Price: 2-axis version, $765;
4-axis version, $965.
Contact: Tactron Scientific
Inc., 7265 Mountain Trail,
Dayton, OH 45459, (513)
434-4117.
Inquiry 763.

Optional 1200-sheet primary
and 550-sheet secondary cas-
settes are available. The Kentek
K-2+ weighs 132 pounds
and measures 14 by 26 by
184 inches.

Price: $8970.

Contact: Kentek Information
Systems Inc., 6 Pearl Court,
Allendale, NJ 07401, (201)
825-8500.

Inquiry 761.

Two Color Printers
from Honeywell

H oneywell Bull Italia has
two new color printers:
the 4/40 and the 4/41, which
use standard-width and wide-
width forms, respectively.
Both have three print modes:
draft at 300 characters per
second, near-letter quality at
180 cps, and letter quality at
70 cps.

Both printers have bottom-
feed push tractors that let you
load fanfold paper from rear
or bottom trays, and a straight
paper path that makes it easy
for you to use heavy paper
stock, multipart forms, or
labels. And speaking of multi-
part forms, the printers use
what the company calls a
stored-energy print head to
handle up to six-part forms
with a thickness of up to two
hundredths of an inch.

The printers let you feed
individual sheets, cut forms,
and envelopes without having
to unload fanfold paper. If that
isn’t enough, you can get any
of three optional cut-sheet feed-
ers. Both the 4/40 and 4/41
emulate the Epson JX-80, IBM
Proprinter XL, and the IBM
Graphics Printer. Using the
front panel and its alphanu-
meric display, you can choose
the printer setup as well as set
the page format and print
modes.

Price: 4/40, $1195; 4/41,
$1395.

Contact: Honeywell Bull
Italia, 120 Howard St., Suite
800, San Francisco, CA
94105, (415) 974-4340.
Inquiry 762.

continued
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“Those who are considering
purchasing 1-2-3 will be
better off with Quattro™

—John Walkenbach, InfoWorld

Here’s what InfoWorld had
to say about Quattro

=

)

q3%

€6 There are some
clear advantages

in choosing Quattro
over the 1-2-3 of
today: easier instal-
lation, no copy pro- 2
tection, improved speed, much
better macros, excellent graphics,
a customizable command interface,
and direct compatibility with
industry standard file formats. If
cost is a factor, you can get five
copies of Quattro for the same
money that would buy two

1-2-3 packages.”

At
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Features: Improving the
industry standard

“Quattro takes the industry stan-
dard and improves upon it in the
areas that count most. It addresses
many of the weaknesses of 1-2-3
and adds quite a few of its own
unique touches.”

“Perhaps Quattro’s main advan-
tage over most other spreadsheets
is its minimal recalculation capa-
bility. When you make a change in
your spreadsheet, only affected
cells are recalculated, greatly
speeding things up in most cases.”
“Other Quattro features that
improve upon the 1-2-3 standard
include auto-record macros, vastly
superior graphics, and easy
installation.”

Performance: Markedly
superior to 1-2-3

“Qur benchmark tests show
Quattro markedly superior to
1-2-3 in file saves and retrieves."

“Quattro’s graphics are a
sight to behold.”

“Quattro makes working with
macros practically painless. If
you're into complex 1-2-3 macros,
the debugging feature alone is
good reason to make the switch

to Quattro.”

“No one can argue that Quattro is
anything less than an excellent
spreadsheet value. ¥4

Excerpts from John Walkenbach's
review of Quattro™ in InfoWorld,
January 11, 1988.

60-Day Money-back Guarantee*

For the dealer nearest you or to order,

Call (800) 543-7543
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WHAT’S NEW

ADD-INS

Get a Safety Bubble
for your PC

D esigned primarily for
use in harsh environments
or where memory downtime
would cause critical problems,
the PCB-76 PC bubble ex-
pansion board from MemTech
adds solid-state, nonvolatile
bubble memory to your IBM
PC, XT, AT, or compatible.
The card needs a full-length
slot and comes in either
512K-byte or 1-megabyte sizes.
The board is shipped with
an I/O driver in EPROM that
makes the board look to your
computer like a standard hard
disk drive, albeit with a much
slower access speed. The
driver is compatible with ver-
sions 2.0 through 3.2 of both
MS-DOS and PC-DOS. If
your application calls for read-
only use, you can use a
jumper to write-protect the in-
dividual 512K-byte bubble
memory devices.
Price: 512K, $995; 1 mega-
byte, $1695.
Contact: MemTech, 3000
Oakmead Village Dr., Santa
Clara, CA 95051, (408)
980-5300.
Inquiry 764.

MemTech adds up to 1 megabyte of bubble memory.

ports. Designed for multiuser
systems, multiple-point data
acquisition, and other multi-
1/0 applications, the Digi-
Board PS-COM/X mounts up
to 16 RJ-45 connectors in a
compact shielded extension of
the board that extends
through the card slot.

The board comes with
COMWare, the DigiBoard
communications device
driver, and software utilities.

Add 16 serial ports to your PS/2.

A Port Bonanza
for the Micro Channel

f the single serial port

that’s included with your
IBM PS/2 Model 50, 60, or
80 isn’t sufficient for your I/O
needs, the DigiBoard PS-
COM/X is a full-length Micro
Channel card that comes in
two models to add 8 or 16
serial ports to the system.

If even 16 ports aren’t
enough, you can use up to four
boards to provide up to 64

COMWare lets MS-DOS ac-
cess up to 64 communications
ports. OS/2 support is also
available. Software drivers are
available for SCO-Xenix/286
and /386, and the company
says it’s developing drivers
for the PS/2 versions of Unix,
Xenix, PICK, THEOS,
QNX, and PC-MOS.

Price: 8 ports, $895; 16
ports, $1295.

Contact: DigiBoard Inc.,
6751 Oxford St., St. Louis
Park, MN 55426, (800) 344-
4273; in Minnesota, (612)
922-8055.

Inquiry 765.

The Shack
Accelerates the 1000

f you own a Tandy 1000

SX or one of the original
Tandy 1000 personal com-
puters, you too can join the era
of speed and power with
Tandy’s 286 Express accelera-
tor card. Developed by PC
Technologies, Tandy claims
the 80286-based board in-
creases the performance of the
8088-based 1000 and 1000
SX between 200 and 600 per-
cent—making its speed ap-
proximately equivalent to an
8-MHz IBM PC AT.

The 286 Express is a half-
slot card that runs at 7.2 MHz.
It has 8K bytes of on-board
cache memory and a socket for
an optional 80287 math co-
processor. Using keyboard
commands, you can choose
either 8088- or 80286-based
processing modes, and you
can turn the cache on and off.
Tandy says the card is also
compatible with all IBM PC
hardware and software, in-
cluding EGA, expanded-mem-
ory-specification (EMS), and
LAN boards.

Price: $399.95.

Contact: Tandy Corp./Radio
Shack, 1800 One Tandy Cen-
ter, Fort Worth, TX 76102,
(817) 390-3700.

Inquiry 766.

Mac Accelerators
Exceed the Speed Limit

adius, a company

known mainly for its
large-screen monitors, now
has a 68020-based accelerator
card that runs at 25 MHz
and, the company claims,
boosts the performance of a
standard Mac SE by a factor of
6. The Accelerator 25 card
also supports an optional
68881 floating-point math
coprocessor that, when in-
stalled, can execute numeric
operations considerably faster
than a standard SE.

To achieve the perfor-
mance gains, Radius uses
write-through logic with a
high-speed cache that consists
of 32K bytes of static RAM.
This provides a 32-bit-wide
data path and zero wait states
for high-speed access to the
display buffer. Additionally,
the company credits some of
the performance gains to the
software algorithms built into
the board’s firmware.

Price: Under $2000.
Contact: Radius Inc., 404
East Plumeria Dr., San Jose,
CA 95134, (408) 434-1010.
Inquiry 767.

M eanwhile, Aox claims

its DoubleTime-16 accel-
erator card doubles the speed
of a Mac SE. At the same time,
the company claims, the

board provides complete hard-
ware and software compati-
bility at a comparatively low
price.

The board uses a 68000
microprocessor running at 16
MHz and a proprietary cache
system. It plugs into the SE’s
option-card slot, with no
cables to connect or chips to
remove. It also has a socket
for a 68881 math coprocessor
chip. You can switch the ac-
celerator between 16 MHz and
the native 8 MHz by using a
Control Panel desk accessory.
Price: $395.

Contact: Aox Inc., 486

Totten Pond Rd. Waltham, MA
02154, (617) 890-4402.
Inquiry 768.

continued
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“For students, Mzcrosoft QuickC™
is the ultimate programmmg
environment.”

“For my research work it gives me
an all-in-one product for develop-
ment, while providing interlanguage
calling as well as compatibility with
Microsoft C5.0”

Dr. Kent Chamberlin, University of New Hampshire,
Department of Electrical and Computer Engineering.

ltseemsour C

“With its integrated debugging and
on-line help, Microsoft QuickC was
the clear choice as the standard C

compiler for our courses.”

Greg Tinfow, R & D Engineer, Smart Product Design
Laboratory, Stanford University.

“QuickC'’s built-in graphics,
debugger and superb on-line help are

formidable features to overcome.”

PC Al Magazine (comparing QuickC to Turbo C),Fall
1987, by Brian Flamig, reprinted with permission.

anA.

“If you are new to C, Microsoft
QuickC can make the difference
between learning C and giving up in

frustration.”

Jim Nech, President, Houston Area League of PC
Users (HAL PC).

“QuickC is better than Turbo C?
It does everything that Turbo C does,
and then some, incorporating very
good debugging support that is totally
absent from Turbo C”

Alan Holub, Columnist,
Dr. Dobb’s Journal, October 1987,

Circle 309 on Reader Service Card
(DEALERS: 310)

Microsolt is a registered trademark and QuickC
is a trademark of Microsoft Corporation.
Turbo C and TurboPascal are registered
trademarks of Borland International, Inc.
Offer valid in the 50 United States only.

Not bad, for a $99 compiler.

Call (800) 541-1261, Dept. D51 and
we'll send you a free information
packet, including details of how to
obtain a TurboPascal® to Microsoft
QuickC translator program.

And to make QuickC even more
irresistible, how does a 30 day money-

back guarantee
grab you?
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PROTEUS 386A
16MHz / 20MHz, ©-walt.state

This very fast 80386 based computer
utilizes advanced Cache memory and spe-

cial memory mapping techniques tobring, | ¢

vou the power of a minicomputer.

" InfoWorld magazine named the %%

Proteus 386A one of the top 100 prod-

ucts of the yearl Calling it, ‘A 16-MHz, | <

@-walt-state 80386 hot rod.”

The Proteus 386A is perfect for CAD/
CAM, desktop publishing, file serving,
data base management or multi-user and

» 80386 CPU,
1620MHz. O-wait-state.

* 64K Cache memory.

* 104K RAM expandable to 4MB of
32-bit RAM on systemboard.

* Clock, calendar and battery backup.

» Dual flopoy and hard disk controller.

» 200 watt power supply, 110220V.

* ROM based setup and diagnostics.

» Socket for coprocessor.

» 2 serial and 1 parallel port.

« 1.2MB floppy drive. Free replacement
with 3.5" or 360K drive.

» Optional hard disk. See chart.

» 101-key enhanced keyboard.

» 15-month warranty on parts and labor.

* Free on-your-site maintenance.

+ 30 day, money back guarantee.

*Monochrome systems Include: 14"
high res. monitor and a 720x348
Herc. compatible graphics card
with an additional parallel port.
**EGA color systems include: High
res. EGA color monitoranda 713k
420/680x480 EGA adaptor.

rm—
e

ROTE

.
-t

The 286GTX % perhaps the fastest
12MHz computer around. Ft provides per-
fect compatibility with an overall through-
put of 16MHz.

InfoWorid said of the Proteus 286GTX,
“It Is a superb value, scores high in our
benchmark tests, and Proteus has the
best warranty and technical support.”

This high speed 80286 based computer
is ideal for networking, CAD/CAM,
desktop publishing or business

o 1750

12MHz

286GTX standard features:

» 80286 CPU, 12MHz, O-wait-state.

* 32K Cache memory.

* 1024K RAM.

» Clock, calendar and battery backup.
* Dual floppy and hard disk controller.
* 200-watt power supply, 110/220V.

» ROM based setup and diagnostics.

* Socket for coprocessor.

* 1.2MB floppy drive. Free replacement
| with 3.5 81? .Xb()K drive. P

| » Optional hard disk. See chart.

» 101-key enhanced keyboard.

+ 15-month warranty on parts and labor.

| + Free on-vour-site maintenance.

[ « 30 day, money back guarantee.

* Made in US.A.
286GTX monochrome system .. *1997*
...... 237

286GTX LGA color system

* Made in US.A. ,
386A monochrome system ... ‘2842* |
386A EGA color system ......... ’3229“K

IN NJ:(201)

« 2 serial and 1 parallel port. \

-182-8381

377Rt.17S0., Airport 17 Ctr., Hasbrouck Hts., NJ 07604 + Telex 510-601-0960 « FAX201-288-9518

OMPUTERS!

/ PROTEUS 286F

PROTEUS 286E

10MHz, ©-wait-state

10MHz

This 80286 based AT compatible is a
st, zero wait state computer roughly
15% faster than our mode] 286E.

PC Magazine said, “The 286F s an ex-
tremely fast I0MHz machine that does
what it daims to do and backs that up
with an aggressive support plan.”

The 286F is perfect for network or busi-

ness applications. 514
10MHz ..o 95

286F standard features:

» 80286 CPU, 10MHz, ©-wait-state.

* 1024K RAM.

* Clock, calendar and battery backup.

* Dual floppy and hard disk controller.

* 200 watt power supply, 110220V,

* ROM based setup software.

* Reset switch.

» Socket for coprocessor.

* 2 serial and 1 parallel port.

* 1.2MB floppy drive. Free replacement
with 3.5" or 360K drive.

* Optional hard disks. See chart.

* 101-key enhanced keyboard.

* 15-month warranty on partsand labor.

* Free on-your-site maintenance.

* 30 day, money back guarantee.

* Made in US.A.
286F monochrome system ...... ‘742
286F EGA color system .......... 2129
THE PROTEUS TOTAL SATISFACTION
’ GUARANTEE
All of our products

are guaranteed to give
100 percent satisfaction
_ % inevery way.
Return anything
" purchased from
us at any time during
the first 30 days if it proves other-
wise. We will replace it, refund your
purchase price or credit your credit card,
as you wish. In addition, there is a
15-Month wamanty on labor and parts.
Plus Free on-your-site service. If some-
thing goes wrong with your Proteus com-
puter during the first two months, we'll
| send a qualified technician. There’s also
p 2 toll-free technical support hotline
and a 24-hour electronic support line.

24-HOur CATALOG
Just dial (201) 288-8577 using your
modem set to 1200B/N/8/1.

188-8629

Our 286E provides performance and
value unbeatable by any other compara-
bly priced machine.

InfoWorld magazine sald, “For best
machine in power, the Proteus 286E is
the clear winner. We recommend it.”

The 286E is ideal for
home or office.

10MHz

186k standard features:

* 80286 CPU, 10MHz.

* 104K RAM.

« Clock, calendar and battery backup.

* Dual floppy and hard disk controller.

* 200 watt power supply, 110220V,

* ROM based setup software.

* Socket for coprocessor.

» 2 serial and 1 parallel port.

» 1.2MB floppy drive. Free replacement
with 3.5" glP §6OK drive. P

* Optional hard disk. See chart.

* 101-key enhanced keyboard.

» 15-month warranty on parts and labor.

* Free on-your-site maintenance.

* 30 day, money back guarantee.

* Made in US.A.

286 monochrome system ...... *1542*

186E EGA color system ......... ’I?29“

HARD DISKS e
Choose a hard disk % -\

for the computers and
you have a complete

turnkey system.
Brand/
type Vol.MB  time
‘Seagle  0MB  5ms $279.00
Seagate  40MB  28ms $595.00
Miniscribe  4MB~ 28ms  $665.00
‘Miniscribe  72MB 28ms $965.00
PriamRLL  100MB  24ms  $Call
Maxtor 140MB  18ms $Call

Maxtor/ESDI 150/340MB_15ms  §Call

TO ORDER

Whether you need 1 or 100 systems,
call us toll-tree at 1-800-782-8387 (VAR/
Reseller volume discounts available).

Your system will be delivered to your
door completely assembled and factory
tested for 48 hours. All you have to do is
power up and blast off into the wild, blue
yonder!

Circle 221 on Reader Service Card
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WHAT’S NEW

HARDWARE

* OTHER

Watch My (AC) Line

he slings and arrows of

outrageous AC power can
play havoc with your valuable
computer equipment. And
since information is power,
the Tasco AC Monitor will give
you the power to know all
about what's coming out of the
outlets on your wall.

The AC Monitor plugs into
any AC outlet and has a con-
sole that displays a number of
present and past conditions.
There’s a readout of your
current voltage in 5-volt incre-
ments, lights that lock on
when voltage goes above 135
volts or below 105 volts, a
light that shows if a high-volt-
age spike has occurred, and a
power-failure light.

Used regularly, the AC
Monitor may tell you more than
you want to know about your
local utility company and the
possibility of computer
damage.

Price: $138.

Contact: Tasco Ltd., 2875
West Oxford Ave., Suite 5,
Englewood, CO 80110, (303)
762-9952.

Inquiry 769.

Matchbook-Size I/0

l nto a package that mea-
sures 1% by 2 by % inches,
the Tattletale Model V
squeezes 11 10-bit A/D chan-
nels, 17 individually pro-
grammable digital 1/0 lines, a
UART (universal asynchro-
nous receiver/transmitter), and
28K bytes of RAM. The

A LITTLE MAC MUSIC

pple Computer now

has a MIDI device for
connecting the company’s
computers to electronic mu-
sical instruments. The di-
minutive unit—measuring 3
by 2 by 1% inches—is aimed
at professional musicians
and educational institutions.
The Apple MIDI Inter-
face doesn't need a separate

power supply, and you can
connect it to any model
Macintosh or Apple IIGS
computer using the com-
puter’s modem port. The
device has one 8-pin DIN
connector that attaches to
the computer and two MIDI
connectors: a MIDI-in plug
and a MIDI-out plug.
According to the com-

pany, the Apple MIDI Inter-
face is compatible with most
MIDI software currently
available for the Macintosh
and Apple IIGS.

Price: $99.

Contact: Apple Computer
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014, (408)
996-1010.

Inquiry 773.

unit’s 10-bit converter can
sample and store all 11 chan-
nels at 100 Hz.

The Tattletale needs a bat-
tery-supply voltage of between
6.5 and 15 volts. If you're
using it for a typical application
with an external current drain
of about 3 milliamperes, you
can expect about a 5-day bat-
tery life from a 9-volt alkaline
battery, or 20 days from six
AA cells.

If you're familiar with
BASIC, you can connect the
Tattletale Model V to a com-
puter or terminal and start de-
veloping applications imme-
diately. The board’s built-in
TTBASIC operating system
has special functions for data
storage and retrieval, analog
and digital I/0, and timekeep-
ing and synchronization.
There’s also an in-line symbol-
ic assembler for developing
speed-critical subroutines.
Price: $395.

Contact: Onset Computer
Corp., 199 Main St., P.O. Box
1030, North Falmouth, MA
02556, (617) 563-2267.
Inquiry 770.

Tartletale Model V communicates with the real world.

ADBridge Bypasses
Mac Peripheral
Problems

f you own an old-style

(pre-11/SE) Macintosh, you
don’t need to feel left out by
the blizzard of new accessories
available for the Apple Desk-
top Bus (ADB). At the same
time, if you have a Macintosh
1T or SE, you don’t need to
consign your old accessories
to the trash heap.

Solutions to both of these
problems come in the form of a
product called ADBridge, a
hardware interface that works
both ways. If you’re a Mac
512E or Plus owner, you can
use the new Apple Desktop
Bus mice and new keyboard
(including the Apple Ex-
tended). If you own a Mac SE
or Mac II, you can connect
older devices such as track-
balls, tablets, and joysticks to
your newer Apple computers.

ADBridge has six connec-
tions for input and output. If
you’re a Mac SE or Il owner,
all you need to do is plug AD-
Bridge into an ADB port and
connect your peripherals. If
you’re a 512E or Plus owner,
your setup will vary depending
on what you want to do.

The makers of ADBridge
claim that it’s fully compatible
with all software applications
and all input devices. It’s
shipped with a software util-
ity that does automatic config-
uration and lets older-ma-
chine users address the
additional function keys that

are available on the new Apple
keyboards.

Price: $129.

Contact: Olduvai Corp.,
7520 Red Rd., Suite A, South
Miami, FL 33143, (305)
665-4665.

Inquiry 771.

Switch to Your Heart’s
Content

atton Electronics says its

line of data switches are a
new breed that are simple to
use and useful for complex
applications.

The Micro Matrix
Switches come in both 2-
input/4-output (Model 24)
and 4-input/4-output (Model
44) versions. You can use the
two models to connect two or
four computers, respectively,
to any combination of four
printers, plotters, terminals,
or modems. The switches are
all electronic and have no
moving parts. They use DB-25
connectors and work with
serial and parallel devices.
You can switch any 4, 8,

12, or 24 conductors on each
connector, and the Micro
Matrix switch can handle data
rates up to 500 kilobits per
second. The units handle volt-
ages between +15 and —15
V DC, and there’s a momen-
tary-power-loss indicator on
the front panel.
Price: Model 24, $345 to
$595; Model 44, $495 to $995.
Contact: Patton Electronics
Co., 7958 Cessna Ave.,
Gaithersburg, MD 20879,
(301) 975-1000.
Inquiry 772.

continued
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PCs All, 286 & 386
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MS/DOS  <640K >640K
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= Tate first day
Muitiuser  Primitive ~ Mainframe
quality
Networking PC Nets PC, mim &
only mainframe
Fault You must CPU & Disk
Tolerant be kidding Recovery

r

THE LAST DBMS

ONLY $199

CALL 1-800-ORACLE1

Ornde Corporation, the world's
fastest growing software
company, has just climbed past
Ashton-Tate to become the world’s

largest supplier of database man-
agement software and services.?
Why?

¢ Because ORACLE® runs on PCs,
plus mainframes and minicom-
puters from IBM, DEC, DG, HP,
Prime, Wang, Apollo, Sun, etc. —
virtually every computer you have
now or ever will have. Ashton-Tate's
dBASE runs only on PCs.

¢ Because ORACLE is a true dis-
tributed DBMS that connects all
your computers — PCs, minicom-
puters and mainframes —into a
single, unified computing and infor-
mation resource. dBASE supports
only primitive PC networking.

® Because Oracle has supported
the industry standard SQL language
since 1979. Ashton-Tate promises
to put SQL into dBASE sometime
in the indefinite future.

® Because ORACLE takes advan-
tage of modern 286/386 PCs by
letting you build larger-than-640K
PC applications on MS/DOS today,
and run them unchanged on 0S/2,
once 0S/2 is available. dBASE treats
today's 286/386 PCs and PS/2s like
the now obsolete, original PC.

Don't go down in flames. Bail out
from dBASE. Call 1-800-ORACLE1
and order your $199-PC copy of
ORACLE? today. Or just ask and we'll
send you information on ORACLE,
the number one selling DBMS on
minicomputers and mainframes.

ORACLE"®

COMPATIBILITY « PORTABILITY « CONNECTABILITY

Call 1-800-ORACLE1,
ext. 149 today.

Dear Orude,

PC ORDER PROCESSING
Oracle Corporation
20 Davis Drive ¢ Belmont, CA 94002

1 want ORACLE to be THE LAST DBMS
for my 286/386 PC. Enclosed is my

[J Check or (] VISA (0 MC 0 AMEX
credit card authorization for $199
(California residents add 7% sales tax).
[ understand this copy is for PC develop-
ment only. Offer valid only in the US
and Canada.

Print Name Date
Title

Company

Street (PO. Bax numbers not acceptable}
City

State T p

Phone

Credit Card Number

Card Expiration Date

1 Revenue doubled In § of Oracle’s 10 ysars. * Sales rate over $200 mlllien In currant tiscal year. 2 For PC development use only. Requires » 288/386 PC plus 1-MByte axiended memory. Dftar
valid onlyIn US & Canada. © 1887 by Oracle Corp. ORACLE® I3 a reg. trademark ef Oracle Carp. dBASE Is a reg. trademark of Ashton-Tate. Microsoft & 1BM own numerous rag. tradsmarks. TRBA

J I am a value-added reseller (VAR):

Signature BYTE
OYES ONO




WHAT’S NEW

SOFTWARE

PROGRAMMING

FORTRAN for the 386

D evelop programs with
up to 16 megabytes and

run them in protected mode

on 386 systems with SVS FOR-
TRAN-386 from Science Ap-
plications International. SVS
includes a native-code com-
piler, a run-time I/O system, a
source-level debugger, and
VM-RUN, which is a 386 run-
time monitor. The program
supports the Inte] 80287/
80387 and Weitek 1167 math
COProcessors.

Science Applications Inter-
national reports that SVS cuts
the run time of a typical pro-
gram by at least half when
compared to using a 16-bit
compiler running under DOS
or 0OS/2.

The program supports
FORTRAN 77 and incorpo-
rates IEEE floating-point op-
erations, including single- and
double-precision and com-
plex arithmetic. Compiler
directives and command-line
options let you compile appli-
cations that use common,
nonstandard FORTRAN con-
ventions. The debugger lets
you examine source code, ac-
cess and modify variables by
symbolic names, set break-
points and tracepoints, and
view the traceback
environment.

Price: $895.

Contact: Science Applica-
tions International Corp., 5150
El Camino Real, Suite C-31,
Los Altos, CA 94022, (415)
960-3322.

Inquiry 774.

Low-Cost Prolog
on the Amiga

NH Prolog, ported from

the VAX-11/780 to Sun
workstations and the IBM
PC, is now running on the
Amiga. The UNH Prolog in-
terpreter is based upon the
Edinburgh standard with ex-
tensions, including real num-
bers. It supports over 100
built-in predicates, including
predicates for debugging and
tracing.

To run UNH Prolog, you

GEOS GOES APPLE

Berkeley Softworks has
ported GEOS (graphi-
cal-environment operating
system), originally devel-
oped for the Commodore 64
and 128, over to the Apple
II. This development pro-
vides a graphical interface
and operating environment
for the Apple Ile, Ilc, and
IIGS.

The system desktop has
one Clipboard for text and
one for images. It also orga-
nizes folders on pages, with
eight to a page. Also in-
cluded are geoPaint, geo-

Write, and geoSpell: geo-
Paint is a MacPaint-like
program; geoWrite is a
WYSIWYG (what you see is
what you get) word proces-
sor; and geoSpell is a
28,000-word dictionary and
spelling checker. Other util-
ities and programs include a
conversion utility for access-
ing word-processing files, a
LaserWriter/PostScript
printer driver, and desktop
accessories including a cal-
culator, notepad, alarm
clock, and disk organizer.
Berkeley Softworks re-

ports that it will release a
database, spreadsheet, and
programming utility later in
the year.

To run GEOS on an
Apple II, you need an 80-
column card and 128K bytes
of RAM. The system is
limited, at this time, to
monochrome.

Price: $129.95.

Contact: Berkeley Soft-
works, 2150 Shattuck Ave.,
Berkeley, CA 94704, (800)
443-0100; in California,
(415) 644-0883.

Inquiry 780.

need an Amiga with at least
512K bytes of RAM, al-
though at least 1 megabyte

is recommended.

Price: $75.

Contact: The Department of
Computer Science, University
of New Hampshire, Durham,
NH 03824, (603) 862-3778.
Inquiry 775.

A FORTRAN Tool
for Every Purpose

ORTRAN BASIC Util-

ities contains two libraries
of tools that provide a
BASIC-like function for
screens or interface control.
Each tool is also CodeView-
compatible.

One library is assembled
for CodeView, and one is
without debugging capabili-
ties. The program includes a
set of test programs and
source code.

To run the FORTRAN
BASIC Utilities, you need an
IBM PC or compatible, DOS
3.0 or higher, and Microsoft
FORTRAN 4.0. The com-
pany says that you don't need
an assembler.

Price: $49.95.

Contact: Silver State Soft-
ware, 1000 East William St.,
Suite 100, Carson City, NV
89701, (702) 855-8922.
Inquiry 776.

Copernicus Does DOS

opernicus is a knowl-

edge-engineering tool, ac-
cording to Tecknowledge,
and it has its own programming
language and hooks for high-
level languages. The knowl-
edge system, previously run
only on mainframes and work-
stations, is now available in a
DOS version. It runs under
Microsoft Windows on an
80286 or 80386 system and in-
cludes a DOS extender that
lets you execute in protected
mode.
Price: About $12,000.
Contact: Tecknowledge,
1850 Embarcadero Rd., P.O.
Box 10119, Palo Alto, CA
94303, (415) 424-0500.
Inquiry 777.

Find Those Files

xecloc is a utility that
helps you find MS-DOS
.EXE files. According to Vir-
tual Software, the program re-
locates all the segments as
needed to within the 8088/8086
1-megabyte memory map.
And it’s not limited to locating
just .EXE files, but can use
any extension as it checks for a
proper header signature in
the file itself.

You can operate Execloc
from the command line or from
menus. The program includes
a binary-to-hexadecimal con-
version utility.

Execloc runs on the IBM
PC and compatibles with DOS
3.0 or higher. The program is
not copy-protected.

Price: $29.95.

Contact: Virtual Software,
51 Oak Ave., Richmond Hill,
Ontario, Canada L4C 6RS5,
(416) 881-7665.

Inquiry 778.

A SANE FORTRAN
Compiler for the Mac Il

L anguage Systems Corp.
reports that its FORTRAN
compiler is the first FOR-
TRAN implementation that
fully supports Apple’s SANE
(Standard Apple Numeric En-
vironment) floating-point
routines. The compiler runs on
the Mac II and also supports
the full ANSI Standard FOR-
TRAN 77 language, plus ex-
tensions and engineering
number formatting.

Arrays can exceed 32K
bytes, limited only by memory
available, the company re-
ports. Options let you accept
Hollerith and other elements
of FORTRAN 66 syntax and
specify in-line 68881 object
code.

Price: $295 (includes the
MPW shell).

Contact: Language Systems
Corp., 463 Carlisle Dr.,
Herndon, VA 22070, (703)
478-0181.

Inquiry 779.

continued
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Will The Real
VGA

Please
Stand Up

It's easy to identify the leader in VGA resolution—just look
to the company that brought you the first 800 x 600 EGA card.

800 x 600 VGA with 256 Colors

1024 x 768, too. Either way, Genoa’s SuperVGA HiRes™ is
the best way to see VGA. And your spreadsheets will look great,
with 132 columns and 60 rows for your viewing pleasure.

Crash-free Windows

Yes, we do Windows—no problem. And SuperVGA HiRes
is compatible with both the VGA PS/2 monitors and the
EGA Multisync monitors, in VGA and EGA modes.

So don't settle for inadequate imitations. Get the highest
VGA performance at the best price, in true Genoa tradition.

For the dealer nearest you, contact: Genoa Systems
Corporation, 73 E. Trimble Road, San Jose, CA 95131
FAX: 408-434-0997 Telex: 172319
Telephone: 408-432-9090

GeNOa

s 0 SYSTEMS CORPORATION

Genoa Systems Limited (U.K.) Tel: 01-720-5064

© 1987 Genoa Systems Corporation. SuperVGA HiRes is a trademark of Genoa Systems Corporation.
Windows is a trademark of MicroSoft, Inc. Multisync is a trademark of NEC Home Electronics.

Circle 111 on Reader Service Card




WHAT’S NEW

SOFTWARE

SCIENTIFIC AND ENGINEERING

Data-Acquisition and
Control Software

C ontrol EG, an automa-
tion program for measure-
ment and control systems,
works with systems with up to
256 1/0 points. Versions of
the program are available for
PC-based hardware from An-
alog Devices and MetraByte.

The program combines the
features of data loggers, pro-
grammable controllers, and
closed-loop PID controllers.

You can use Control EG to
monitor analog and digital in-
puts, and you can graph and
log temperatures to disk in real
time. The program automati-
cally handles linearization
and/or engineering unit con-
version. You can use your own
equations or use PID calcula-
tions to set analog and digital
outputs. You can define cal-
culated points that are a mathe-
matical function of other ana-
log or digital inputs. Control
EG lets you mix transcenden-
tal functions, Boolean func-
tions, alarm conditions, and
historical values within the
same formula.

Displays include 16-chan-
nel bar graphs, scrolling his-
tory, x,y cross-plot, annunci-
ator, tag summary, operator,
and sequencer status.

Control EG runs on the
IBM PC, XT, AT, and compat-
ibles with two 360K-byte
floppy disk drives or one flop-
py drive and one hard disk
drive. You also need at least
512K bytes of RAM (640K is
recommended). A CGA, EGA,
or Hercules graphics board is
required, along with DOS 3.0
or higher. It supports the

Control EG

Mecarenot st Commet TuPanry

Control EG automates measurerent and control systems.

Intel 8087 or 80287, though it
does not require either.

Price: $500.

Contact: Quinn-Curtis, P.O.
Box 10, Newton Center, MA
02159, (617) 444-7721.
Inquiry 781.

Survey the Mac Way

C ogo Mac is a land-sur-
veying program from
Compuneering, the company
previously known as Erez
Anzel Software. Cogo Mac is
not to be confused with Mac-
Cogo, a geometric calcula-
tion program from the same
company.

Cogo Mac lets you lay out
real estate or other area plans
and calculate area and eleva-
tions. Infosmation is displayed
graphically and numerically
when you enter it. You can use
the mouse or keyboard to
change or move points. Its cal-
culations are precise to 15
digits, the company reports.

Cogo Mac is written in
MacAPP and is compatible
with MultiFinder, Laser-
Writers, and networks, accord-
ing to Compuneering. It runs
on Macs with 512K bytes of
RAM and will make use of
color on the Mac II.

Price: $595.

Contact: Compuneering
Inc., 113 McCabe Crescent,
Thornhill, Ontario L4J 2S6,
Canada, (416) 738-4601.
Inquiry 782.

A Star Is Born

TAR (structural testing,

analysis, and reporting) is
a set of four subprograms that
work with Microsoft Windows
in analyzing structures. The
subprograms include a modal
system, a structural-analysis
system, a dynamics display sta-
tion, and a computer-aided
measurement-acquisition
system.

The modal program, STAR

acNeal-Schwendler, a

leader in finite-ele-
ment-analysis (FEA) soft-
ware, has released version
1.98 of MSC/pal for the
Macintosh II and SE. The
FEA method breaks a struc-
ture into discrete elements
that the computer can study
for responses to stress, vi-

bration, and pressure.

Running on the Mac II,
version 1.98 lets you use up
to 256 colors. On both the II
and SE, you can make use of
shaded contours and hidden-
element plots.

The company also an-
nounced that a version of its
new interactive modeler,

FINITE ELEMENT ANALYSIS ON THE MAC Il AND SE

MSC/mod, is in the warks
for the Macintosh.

Price: MSC/pal 1.98,
$1495; MSC/mod, $495.
Contact: The MacNeal-
Schwendler Corp., 815
Colorado Blvd., Los Ange-
les, CA 90041, (213) 259-
3875.

Inquiry 784.

Modal, integrates curve-fitting
capabilities with the graphics
of the display station and the
data-acquisition capability of
transferring and saving data ac-
quired with the fast-Fourier-
transform analyzer, STAR
Test.

The structural-analysis sys-
tem, STAR Struct, integrates
the modal-analysis capability
of STAR Modal plus SDM
(structural dynamics modifi-
cations) and FRS (forced re-
sponse simulation). With the
structural-analysis system you
can predict how the dynamic
properties of a mechanical
structure will be affected by
mass, stiffness, and damping
modifications.

STAR View is the display
station that offers you graphics
tools for viewing modal data
from modal and finite-element
sources. Its capabilities in-
clude measurement display,
real-time animated-mode
shape display, and data
handling.

The computer-aided mea-
surement-acquisition system,
STAR Test, includes the ca-
pabilities of STAR View, plus
the ability to transfer and save
data acquired with an FFT ana-
lyzer. All other STAR system
products can access the data
acquired with STAR Test.

STAR uses vibration data
acquired from a test structure
as input, and it then identifies
the modes of vibration of the
structure from this data. The
modes are displayed in a real-
time, animated display.

Microsoft Windows en-
ables you to work in STAR and
other applications simulta-
neously by switching between
windows. You can also cut
and paste STAR graphics dis-
plays or data tables into other
Windows programs.

STAR runs on the IBM PC
AT and compatibles with at
least 1 megabyte of RAM. It
also runs on PS/2s.

Price: $6500 to $20,000.
Contact: Structural Measure-
ment Systems Inc., 651 River
Oaks Parkway, San Jose, CA
95134, (408) 263-2200.
Inquiry 783.
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The LOGITECH HiREZ Mouse—
the only mouse expressly designed for
high-resolution screens.

With a resolution of 320 dots-per-
inch (as compared with 200 dpi or less for
ordinary mice}, it covers the same area
on your high-res screen, but needs less of
your desk to do it. More than 50% less.
Saving you valuable desk space, and
effort: mouse maneuvers that used to
require a sweep of the hand are now
reduced to a flick of the wrist.

The LOGITECH
HiREZ mouse needs
50% less desk space
to cover the same
amount of screen
area as a 2007 dpi

maouse.

Which makes this new mouse a
hand’s best friend. And a more reliable,
long-lasting companion—fully compatible
with all popular software, and equipped
with a Lifetime Guarantee.

Equipped, too, with other advantages
exciusive to all Logitech mice: A unique
lightweigh