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tTHAN COMPAQ.

THE

THE THE THE THE
DELL SYSTEM 320LX. DELL SYSTEM 316SX. DELL SYSTEM 316LT. DELL SYSTEM 320N. DELL SYSTEM 210.
ONLY $2,599 ONLY $2,099 ONLY $2,899 ONLY $3,399 ONLY $1,499
Lease $97/month** Lease $79/month** 'IT'N Lease $108/month** Lease $127/month** Lease $56/month**
* [ntel 803865X microprocessor running —— » [ntel 8C3865X microprocessor munning * *Intel 80386SX microprocessor  # Intel 80386SX microprocessar running » 80286 microprocessor running
at 20 MH:. at 16 MHz b running at 16 MHz. ar 20 MHz. ar12.5 MH:z
40MB VGA Color Plus System $2.599 40 MB VGA Color Plus System $2.099 '.'T'm“: 20MB, IMBRAM* $23%  30MB, 1 MBRAM* $£3.39 1218 20 MB VGA Monochrome

Price listed includes 2 MB of RAM*
80, 100, 190, 330 andd 650 MB hard drwe

configurations also available.

Price listad mcludes 2 MB of RAM* 20,
80, 100 and 190 MB hard drive
conhgurations also avatlable.

at $3,499.

You even have anytime, any day access to Dell's innovative
automated toll-free, 24-hour TechFax line. Just dial-up, and get
detailed information from the Dell technical library faxed back
to you. On the spot.

And if your problem can't be solved over the phone, a trained
service technician will come to you with a solution. Usually by
the next business day.

And best of all, you don't have to worry about budgeting forall
of this. Because the system price includes on-site service for a
year, and phone support forever.

But you don't need to worry too much about that. Those
Customer Satisfaction Polls consistently rank Dell tops in
reliability as well.

The right hardware for hard times.

A down economy is not the time for Compaq dealer mark-ups.

may vary Dx dell S i trademarks of (

40 and 120 MB hard drnive
conhgurations also available.
20 MHz systems alwo available starting

System $1.49
Price hsted includes | MBof RAM*
40, 80 and 100 MB hard drive conhy-

urations also available.

60 MB configurations also available.
the Dell 212N 12 MHz 286 alw available
starting at $2,399.

Which makes Dell computers look even better these days. And,
to loosen those tight budgets even more, you can take advantage
of a wide variety of credit, lease and lease-to-buy programs.

For instance, you can lease Dell computers for as little as
$56 a month. Or use the lease-to-buy plans and own the computer
at the end of the lease term. There's even a Dell Direct Advantage
MasterCard with up to a $15,000 credit limit and a way to eamn
points toward Dell products with everything you buy. Either way,
you'll get all the credit you deserve.

So if you were planning to buy a Compagq PC, take a deep

breath, count to ten and call Dell.

TOORDER.CALL. PLEASE REFERENCE #11EFI

r
800-365-9977
|
HOURS: TAM-9PM CT MON-FRI  8AM-4PM CT SAT
IN CANADA 800-387-5752. IN MEXICO 95-800-010-0664. |
L - i)

DELL

COMPUTER
CORPORATION




ROAD WARRIOR.

There you are, doing battle far from home. Armed
with your powerful new notebook computer. As you
prep for the next day’s conquest, something unexpected
happens.

Suddenly you find yourself stranded in some strange
hotel room, with your computer down. And no one
will come service it.

You wake up in a pool of sweat.

Dreams like this make it very easy to choose Dell’s
20 MHz 386SX notebook computer over the remarkably
overpriced and underserviced Compagq LTE 386s/20.

Because when you buy the Compaq system, this

| TOORDER, CALL. PLEASE REFERENCE #1IEF1. |

'800-365-9977 : It’s a real possibility.

| HOURS: 7AM.9PMCT M.F  BAM.4PM CT SAT
IN CANADA, CALL 800-387-5752. |

isn't just a bad dream.

Can you afford

[ IN MEXICO 95-800-010-0664.
{ not to buy the

Dell® 320N? At a time when everybody is cutting
budgets, can anyone afford to spend extra money?

More importantly, can you afford to go on the road
counting on service from a Compagq dealer you've never
heard of?

Especially when every Dell system comes with a full gamut
of road services. Like a toll-free technical support line that
helps users solve 90% of their problems over the phone.

And if you need help in the middle of the night, just
call Dell’s innovative TechFax line. It automatically faxes
back detailed information on your Dell computer. Even to
your hotel.

If that doesn't solve it, call for road service. A trained

With next day on-site
service in 50 states
nothing's going to
stop you.

LEASE: $129/MO**

DELL SYSTEM® 320N 386™SX 20 MH:

SYSTEM INCLUDES VGA LCD, 30 MBHARD DRIVE, 2 MBRAM

THE DELL SYSTEM 320N 20 MHz 386SX
AND THE DELL SYSTEM 212N 12 MHz 286.

* Intel® 80386SX microprocessor
running at 20 MHz (320N) and the
Intel 80C286 microprocessor running
at 12 MHz (212N).

* Standard 1 MB of RAM * expandable
to 5 MB (on the system board using
1 MB or 2 MB memory modules).

* 640 x 480 VGA LCD with edgelight.

* One expansion stot for Dell Data/FAX
maodem.

* 6.4 Ibs. with battery, dimensions are
8.5"Dx11"Wx2"H.

*3.5"1.44 MB diskette drive.

* 85-key keyboard with embedded
numeric keyboard.

* 1 serial port and external VGA monitor
port.

* Selectable parallel printer or external
5.25" disk drive/tape back-up port.

* Connector for numeric keypad or 101-kev
keyboard.

* Mouse port.

* Removable and rechargeable battery pack
utilizing Dell's “Continuous Power Battery
System” (patent pending).

212N: 20MB, | MBRAM* $2,399

320N: 30MB, | MBRAM* $3,399

40 MB hard drive configuration also

available for the 212N.

40 MB and 60 MB hard drive configurations

also available for the 320N.
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THE EISA-BASED
DELL SYSTEM®433TE.

ONLY $9,649
Lease $384/month**
* 486 microprocessor runming at 33 MHz
with 128 KB external cache.
330MBVGA
Monochrome System
Price listed includes 4 MB of RAM* 80,
100, 190 and 650 MB hard drive config-
urations also available
25 MH: systems also available starting
at $6,649.

$9,649

If we've said it once, we've said it ten times. You can get a
custom-configured Dell” computer with better service for up to
thousands less than a similarly configured Compagq system!

Everything from the award-winning 386SX laptop PCs to

THE EISA-BASED
DELL SYSTEM 433E.

ONLY $8,199

Lease $296/month**

1486 microprucessor running at 33 MHz.

190 MB Super VGA $8,199
Color System (800 x 600)

Price listed includes 4 MB of RAM *

80, 100, 330 and 650 MB hard drive

configurations also available.

25 MHz systems also available starting

at $5,749

workgroup-sized i486™ network servers.

TEN TIMES BETTEI

THE NEW
DELL SYSTEM 433D
ONLY $4,999
Lease $181/month**
*i486 microprocessor running at 33 MHz.
100 MB VGA Color Plus System  $4,999
Price listed includes 2 MB of RAM* 190
and 320 MB hard drive contigurations
also available.

With a virtually limitless number of PELL
choices of monitors, hard drives, RAM
sizes and peripherals.
But if you're still not convinced, go ’
A——r

to a Compaq dealer and compare what’s

there with what’s here.

You make the call, then we make the computer.
And because we actually manufacture the desktop computers

we sell, each one is custom configured to your exact specifications

when you order.

The Dell System 433TE i1s a Class A device sold far use in cammercial envi

only. °F

With Dell service, you get the company

that designed the computer.

THE
DELL SYSTEM 333D.

ONLY $4,199
Lease $152/month**
i P * Intel 80386 microprocessor
runnmingat 33 MH:z wich

‘usy | 64KB extemal cache.
100 MB Super VGA Color
Plus System (800 x 600) $4,199
Price listed includes 4 MBof RAM*
40, 80, 190, 330 and 650 MB hard drive
conhigurations also available.

25 MH: systems also available starting
at $2,749.

and a one-year limited warranty.

THENEW
DELL SYSTEM 3251

ONLY $2,599

Lease $97/momth**

* Intel 80386 micruprocessor running at
25MHz

40 MBVGA Color Plus System $2,599

Price listed includes 2 MB of RAM*

80, 100, 190 and 320 MB hard drive

conhgurations abso available.

33 MHz systems also available starting

at $2,649.

Then we run a configured systems check, and ship it to you

via two-day air standard. With a 30-day money back guarantee

Support that wins awards, and your confidence.

The Dell service and support package

has won PC Week's Corporate Satisfaction
Poll for PCs, laptops and servers an

unprecedented 8 times. Maybe because the

company that supports Dell computers is

the same one that designs Dell computers.

Which means you get a technical support

staff that can solve 90% of all problems over the phone. Usually

importantly, Dell’s answers.

in 6 minutes or less. You also get an electronic bulletin board that

lets you see other users’ questions about Dell systems. And more

e Enh Within the first megabyte of memory, 128 KB (3165X, 316LT ond 210) 96 KB (333D, 325P and 320N) ond 384 KB {320LX, 433E ar



COMPAQ LTE 386s/20 386SX 20 MHz
SYSTEM INCLUDES VGA LCD. 30 MB HARD DRIVE, 2 MB RAM. ACTUAL DEALER PRICES MAY VARY

technician will come to your hotel room, or office? the next
business day with a replacement system if necessary. And if
possible, your hard drive contents will be transferred to the
replacement system on the spot. All at no additional cost
for the first year you own your computer.

It’s light weight. But it’s no lightweight. Dell’s notebook
weights just 6.4 pounds. It measures a trim 82" x 11" x 27 But
technically, this is heavy artillery.

The Dell 320N features a built-in 3.5" diskette drive with
your choice of high-speed 30, 40 or 60 MB hard drives.

The display is a high quality VGA LCD. There’s an
optional, built-in Data/FAX modem. And a sliding door
that lets you easily insert a math coprocessor, RAM
modules or the modem without major surgery. (Dell also
has the 212N, 12 MHz 286 with a 20 or 40 MB hard drive.)

Even the keyboard shows touches of brilliance. It’s a
complete 85-key layout. Including the special screen
navigation keys (Home, End, Page Up, Page Down and
separate Cursor keys in the familiar inverted “T” layout)
that let you easily navigate even the most spread-out
spreadsheet. And every key is engineered for extended
travel, to provide the familiar touch of a top-of-the-line
desktop system.

Don’t worry. Be happy. One more thing to consider.
When you buy from Dell, you're dealing directly with a
company that has won PC Week’s Corporate Satisfaction
Poll for PCs, servers and laptops. Not just once. An
unprecedented eight times.

A company that will custom configure any system
to meet your needs. And then work with you to custom
configure a finance or leasing plan.?

And we back it all with a 30-day no questions asked
satisfaction guarantee.

Call today for either of our new notebook computers.

And hit the road, equipped with
a Dell.

That'll really give the guys with the

Compags something to worry about.

DELL

COMIPUTER

CORPORATION

Circle 92 on Inquiry Card.
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“Now all of my customers can

afford to put a 486ASX on every
deSk. ”? Richard D. Darrell, President, Direct Computer Corporation
I S e | W

|

/
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S

MPS PowerFlex BusinessStation
486ASX 486ASX 486ASX

Upgrade 2 ways
using ALR's
SuperCharged

486 CPU/Math §
Coprocessor

Chip.

Increase i
perfor-

mance up to 25%
instantly or

simply add a math
COProcessor.

\\V”;ﬁ _WW

ALR VEISA 25 Mtiz i486 CPU Module

ALR VEISA 33-Mliz 386 Ci1' Module 33-MHz 486 CPU Module

ALR VEISA System Board

ALR's modular system architecture
allows you to inexpensively Just Upgrade
the CPU! whenever you need more

processing power.

etna

= WINDOWS WORLD91

Booth 3034 umm'l’-'m Gaoga

Come by the ALR booth, #3034, and
cnter to win giveaways of Nintendo®
Gamceboys™, our ALR Venture/16
Notebook and the grand prize of onc
new ALR BusinessVEISA 486ASX

with Microsoft® MS DOS® 4.01 &
Windows™3.0



4.01 & Microsoft
Windows™ 3.0 with all
ALR 486ASX Models.
While supplies last.

* BusinessVEISA 486ASX prices start at $2795.
Prives and configuratons subject 10 change without
notice. Prices based on U.S. dollars. ALR is a

of A d Logic Research, 'nc.

All-mher brand and product names are trademarks or
L d of their reapective owners. ©
1991 by Advanced Lagic Research, Inc

You've got that insatiable craving
for performance that only the
power of an i486™ can satisfy.
Now, with ALR's complete family of
advanced i486SX™ systems, you
can get the full strength of a
20-MHz i486SX processor at a
price that will revolutionize the way
you view i486 technology —

S1995!

The flagship of this family is the
powerful new BusinessVEISA
486ASX™*. With its i486SX
processor, this system is truly “32-
bit ready” - it's completely compat-
ible with 32-bit versions of UNIX™,
0S/2™, and 386 mode of
Windows™ 3.0. And as a member
of ALR's award-winning VEISA™
family, the BusinessVEISA 486ASX
surrounds this innovative proces-
sor with a full assortment of
cutting-edge technology.

From its true 32-bit EISA bus to its
trail-blazing “Just Upgrade the
CPUM™"” processor upgrade tech-
nology, the BusinessVEISA
486ASX is designed to take you
comfortably into the future.

9401 Jeronimo
® Irvine, CA 92718
TEL: (714) 581-6770
[ inc’ FAX: {(714) 581-9240

ALR Power Partner
Resellers

ALR BusinessVEISA 486ASX

Suppose a year or two down the
road you need more processing
power. The BusinessVEISA
486ASX gives you two ways to
upgrade. The first, and most
inexpensive method, utilizes ALR's
SuperCharged 486™ CPU/Math
Coprocessor Socket. Just plug
an ALR SuperCharged 486™
CPU/Math Chip into the socket
found on your system's 486ASX
CPU module. You'll instantly get
all the performance (and the
integrated math coprocessor) of a
true 25-MHz Intel 1486 processor.
That’s enough power to take on
advanced database and statistical

applications, even CAD/CAM.
MIPS Benchmarks

MIPS ( gt

BusinessVEISA 486A5X 8.8

26% increase in performance

BusinessVEISA 486ASX with SuperCharge 485 CPU/Math Chip 1.

st Upgrade the CPU™ Techiology opons the door

And when you need even more
processing power you can add
64-KB of optional cache memory or
replace the 486ASX CPU module
with one of ALR's 33-MHz (or
faster) 486 modules.

There's no reason to deny your
craving for power any longer. Call:

1-800-444-4ALR

Available at these selected resellers:
Connecting Point X3’ ==g8C
ComPTER CormaS :

é‘_— WP Infarmation Systems
= Compart Sysirms Govmg

ALR ALR ALR ALR
Model PowerFlex BusinessVEISA BusinessStation  MPS
486ASX 486ASX 486ASX 486ASX
CPU 20-MHzi486SX 20-MHzi486SX 20-MHz i486SX 20-MHzi486SX
BusArchitecture  ISA EISA EISA Micro Channel
RAM Standard 1-MB 1-MB 1-MB 1-MB
Floppy Standard  1.44-MB 1.2-MB 1.2-MB 1.44-MB
Storage Bays 4 4 3 4
Total Slots 6 9 5 8
Starting List Price  $1995 $2795 $3295 $2995
Upgrade Path ALR SuperCharged ALR SuperCharged ALR SuperCharged ALR SuperCharged
486 CPU/Math Chip, 486 CPU/Math Chip, 486 CPU/Math Chip, 486 CPU/Math Chip,
25-MHz i486 Module 25-MHz i486 Module 25-MHz i486 Module 25-MHz 486 Module
33-MHz 486 Module  33-MHz 486 Module  33-MHz i486 Module

Circle 15 on Inquiry Card (RESELLERS: 16).
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COVER STORY

FIRSTIMPRESSIONS

The 486SX
Falls Short

PAGE 36

25 MICROBYTES
Is the Advanced Computing
Environment the next coming
of the PC?

36 FIRST IMPRESSIONS

42 Seven’s a Success
A long-awaited Mac OS offers
compatibility, new features,
and a future growth path.

= File Edit Format Foat Docume

Sys .08
591 ME in duk

52 HP/Apollo 9000 Series 700,
the fastest Unix system
we’ve tested

Zenith’s MastersPort 386SL
and SupersPort 486,

the first 386SL-based low-power
notebook and a loaded 486 portable

Turbo Pascal for Windows,
finally, an easy way to develop
Windows applications

GUI Programming Facility,
software that takes away some
of the pain of developing

PM applications

66 WHAT’S NEW
Desktop power for use on the
road, working in DOS on your
Mac, and more.
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124 Window Wars

The leading graphical user interfaces go head to head.
139 Tools for Window Workers

Development systems make it easier to create GUI programs.
151 Resource Guide: Graphical User Interfaces
153 Embedded Systems in Control

The proliferation of, and new trends in, embedded systems.
171 Advanced Spreadsheets

STATE OF THE ART

196 MULTIPROCESSING

Introduction
199 Multiprocessor Surf’s Up

A parallel technology that’s gone

from Real Soon Now to Here Now!
209 Catch as Cache Can

Cache coherency is a critical

element of shared-memory

multiprocessor systems.
219 Popular and Parallel

Various approaches to creating

truly scalable shared-memory architectures.
231 Scaling Up: Get the Message?

Message-passing multicomputers bypass shared memory.
245 Symmetry, Thy Name Is Unix

Unix SVR4/MP: A new standard for multiprocessing with Unix?
255 Resource Guide: Multiprocessing Systems

COVER PHOTOGRAPHY. SCOTT PARKER /AVIS PHOTOGRAPHY, INC. © 1991



REVIEWS

258 PRODUCT FOCUS
Paint for the Pros
The BYTE Lab tests eight
professional-level paint
programs for Macs and PCs.
282 No-Compromise
Notebooks with
386SX Power
From a torrent of SX
notebook introductions,
one clear winner emerges.
294 WaveLAN: A Network
with No Strings Attached
NCR’s product does away
with LAN cabling—for a price.
297 The Nextstation:
A High-Performance Graphical Workstation
with a PC Price Tag
Can Next take on both Sun and Apple?
301 Borland C++ 2.0 Moves into Windows Territory
Borland’s latest compiler produces DOS and Windows applications.
305 What-If CAD: Parametric Math Migrates to Windows
DesignView and Cedar offer CAD designers what-if analysis tools.
311 Windows Display Managers File Rough Edges from Text
How’s your face? Windows font managers finally make true
WYSIWYG a reality.
317 SOME ASSEMBLY 343 NETWORKS
REQUIRED The AIX Alternative,
The Big Index Part 2
Create an efficient keyword by Barry Nance
index for all the files The search for the right
on your disk. network-support software.
325 UNDER THE HOOD 351 BEYOND DOS:
The Evolution of PCL Windows Meets Al
Version 5 of Hewlett- by Martin Heller
Packard’s PCL beefs up Al applications come
the standard office printer. to Windows.
341 SOFTWARE CORNER 357 MACINATIONS
Just for Checking Up System 7.0—Apple
Three free utilities for DOS, Defines Its Future
Mac, and Unix systems. by Don Crabb
The Mac moves into the 1990s
369 ASKBYTE with a new operating system.

Floppy disk drives, drivers,
photography, and more.

363

THE UNIX /bin
Networking Unix
by David Fiedler
Networking on LANs
and the Internet.

BYTE (ISSN 0360-5280/9 1} is pubkshed monthly with an additional izsue in October by McGraw-Hill, Inc. U.S. subscriber rate $29.95 per year. In
Canada and Mexico, $34.95 per year. Single copies $3.50 inthe U.S , $4.50 in Canada. Executive, Editorial, Circulation, and Advertising Otfices:
One Phoenix Mill Lane, Peterborough, NH 03458. Second-class postage daid at Peterborough, NH, and additional mailing offices. Postage paid
al Winnipeg, Manitoba. Registration number 3321. Printed in the United States of America. Postmaster: Send address changes, USPS Form
3579, and tulfiiment questions o BYTE Subscriptions, P.O. Box 551, Hightstown, NJ 08520.
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USER’S COLUMN
DOS Decisions

by Jerry Pournelle

Jerry works with the Arche
Legacy 486/33 and Digital
Research’s DOS 5.0.

107 BUSINESS
CONNECTION

A LAN Away
from Home

by Wayne Rash Jr.
Your LAN: You can
take it with you.

ROUNDTABLE
Who Needs GUIs?
The pros and cons
of graphical

user interfaces.

PRINT QUEUE

A Passage from India
An intriguing biography
of an Indian genius.

STOP BIT

Windows of Vulnerability
What will the coming of

the GUI mean to the blind
and the learning-disabled?

EDITORIAL
Here We Go Again. . .

LETTERS
Unreliable software continues
to strike a nerve.

33

READER SERVICE

Editorial Index by Company
Alphabetical Index to Advertisers
Index to Advertisers

by Product Category

Inquiry Reply Cards: after 408

PROGRAM LISTINGS

From BIX: Call (800) 227-2983
From Demolink: See ad on page 373
On disk: See card after 392

INSIDE BYTE

REGIONAL SECTION
begins after page 88
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BYTE Topic Index and Author Guide

This index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.)
Combined with the table of contents (page 4) and the Editorial Index by Company (page 402), you can identify articles by type,

18, 301

66, 305

369

153

DATA COMPRESSION

18

18, 89, 351

294

311

36

25, 36
(GRAPHICS
139, 258
Gut

52,117, 124, 139, 151,416
18

42, 66, 124, 258, 357

subject, title, author, or product discussed.
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MULTIPROCESSING

196, 199, 209, 219, 231, 245

18, 107, 294, 341, 343, 363

NOTEBOOKS

52,282

OBJECT-ORIENTED PROGRAMMING

301

325

PORTABLES

66, 107

PRESENTATION MANAGER

SPREADSHEETS

171

18, 282

52, 66, 245, 297, 363

52, 66, 124, 139, 305, 351,416
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52, 89, 297
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Hz 486 PC PaCk

pu: 92 d S 33M )
J-Disk Componen
4 T“ Star Lea vell; Video and Hwrd Dis
tems Per form We
Eight Low-Cos! Sys
pavid Claborne
" [ [ . .
Tri-Star is king of the 33MHz 486 Mountain.”
PC WEEK
Analyst’s Choice, February 18,1991
Tri-Star Computer continues to FLAsSH CACHE 486 FC 425|
outdistance the pack as America’s COMPUTERS
prefered supplier of high-end 486 e $3755
Workstations. Read the reviews and FEATURES INCLUDE:
you will understand why Tri-Star is IGIEREUAEE PO
the undisputed 486 champ. gszﬁ‘(E’:‘F;a“dzb'; tf_ 122"& CC’“ ioa’d) FC433
0 g pee auc ache

“Tri-Star’s 486/25 rates honorable 210MB 15ms Hard Disk Dri $ 5
mention for its thoughtful design 1 2MB Zm.s : rFl N 399

touches, two year warranty and B hohifionby Divg
excellen/t service T 1.44MB 3.5-inch Floppy Drive

gt gl O 1024 x 768 SVGA Adapter w/1MB RAM UPGRADES:

E e 14" Non-interlaced SVGA Color Display )

Septensqber B e e Microsoft DOS 4.01 & Windows 3.0 16" CoLoR DisPLAY  $695
o B d, it 2ok 3 ’ High Rgs 400 DPI Three‘ Button Mouse 20" CoLoR DispLAY $1695
i i a(g é 9”9 ’t’ gc ’,CUTe" a- Quality 101-Key Tactile Keyboard

lon and exceiient service poicy. Two Serial Ports and 1 Parallel Port Flash Cache 33MHz 386 as above with
PC Sources Fully DOS, UNIX & Novell Compatible 4MB RAM & 125MB Hard Drive

486/33 Lead Review, February 1991 —Only $2655

Circle 332 on Inquiry Card.

— ——————— ———
| ALL FLASH CAcHE COMPUTER NTRI'STAR

SYSTEMS INCLUDE: , COMPUTER CORPORATION
| + 2 Year Parts & Labor Warranty =
| + 60 Day Money Back Guarantee ¢ 12 Month 1'800‘678 2799
On-Site Service ® Overnight Parts Replacement 707 West Geneva, Tempe, Arizona 85282
+ Lifetime Toli-Free Technical Support Tech Support 1.800.688-TECH
- :_, n)ml&rmﬁzummxommwi n::; Vﬁ(l-‘:("rl Mazl;;(avd:’y\a:‘(";m&nm ge), AM[X.S’ Telerhogoez6304zésg19i 00584
'M: A ‘;- O™ Swe s ‘eJ Alll:‘md:m:m wom 2 Yesr Wﬁl ':4" Svstem “\:"M'ﬁ;ﬂ Star X . N
e i S s o S e Monday -iriday 7:00am-7:00pm MST
e Lén‘;mmm:{ft?:‘,,"bf o b ol it of e ot i Saturday 9:00am-4:00pm MST
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When you build a better mous

Microsoft' Mouse devotees num- The kind of mouse that wins the
ber over 6 million, and counting. PC Magazine Editors Choice Award
Just what kind of mouse inspires and Technical Excellence Award.

‘988
INNE

people this way? Not to mention the [T

Well, the kind with a patented Innovation in America §
ergonomic design and high resolution, Design Award from Busi- | Oues
400-points-per-inch tracking. ness Week, the Industrial == s

Customers in Canada, call (416) 568-3503. Outside North America, call (206) 936-8661. © 1991 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo as
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EDITORIAL

FRED LANGA

HERE WE (GO AGAIN...

admire Intel. The company does a spectacular job
of advancing technologies and delivering success-
ful products based on those technologies. No mat-
ter where you stand in any of the CPU religious
wars—segmented versus flat, big-endian versus

didn’t hit us in our wallets. Consider: If Intel can take a
fully functional i486, perform extra work on it to turn
off some of the functions, and sell it to you at a low
price, Intel could sell you the fully functional 1486 at
that same price—or less, because the original chip

little-endian—one undeniable fact remains: More peo-
ple use Intel-based PCs than any other type. There’s
not even a close second. Time after time, Intel has set

the de facto standard for what

doesn’t require the extra step of disabling functions.
Once you get past the marketing games, what’s left is

the issue of price/performance. It’s not a question of the

i486SX being nonfunctional: Of course it works. With-

Intel delivers

the i486SX chip,
and the CPU waters
get murkier still

is acceptable on the desktop.
When Intel competes on
technological grounds, I'm
one of the company’s biggest
fans. Anytime Intel rolls out
new computing technology,

out the FPU and with a slower clock, what’s left of the
chip (which still does have the i486°s improved instruc-
tion set and on-board cache memory) falls between gar-
den-variety 386 chips and fully functional i486 chips.
And that’s what Intel wanted.

The first systems we’ve seen that are built around the

our options increase, we can
do more with our computers,
and the prices of older technologies go down. More
computing horsepower gets into the hands of more
people.

But sometimes, Intel competes by creating artificial
distinctions among chips—distinctions not based on
technological advances. In fact, the 386SX was techno-
logically backward: a 32-bit chip stuffed into a 16-bit
package. Intel could have served the low end by letting
prices of true 32-bit 386DX chips fall, but instead it
chose to prop up DX pricing and tried to kill off low-
end competition from non-Intel 286 chips. When Intel
ran ads that said **No 286, it really meant ‘“No Ad-
vanced Micro Devices,” and *“No Fujitsu,” and *“No
Harris.” The ads also really meant *“No competition.”

Well, the competition struck back anyway, and
AMD is now shipping a very nice, perfectly legal clone
386 chip. Other companies have clone 386 chips in the
works, and Intel is feeling threatened.

Enter the i486SX. While the original 1486 was a gen-
uine technological advance, the i486SX is retro: a
slowed-down i486 with its built-in FPU deliberately
disabled. While the rest of the industry differentiates
products through value added, Intel has chosen to dif-
ferentiate this product through value subtracted. It’s
like an auto maker taking a perfectly good V-8 engine,
disabling two cylinders, and selling it as a V-8SX.

So, like the 386SX before it, the i486SX is another
chip with no technological reason for existence, but one
that will have a huge market impact because of massive
ad campaigns (watch for them soon) and knee-jerk re-
sponses from tub-thumping publications.

This kind of marketing game might be amusing if it
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i486SX perform about as you’d expect, but they cost
much more than alternative systems that deliver equiva-
lent performance.

This price/performance gap is much wider than I'd
expected. I'd thought that—CPU pricing aside—the
other parts for a 40-MHz 386 system would be substan-
tially more expensive than the parts for a 20-MHz
486SX system. We’d gone into this 486SX versus AMD
386/40 expecting price/performance parity. But the
system designers we’ve talked to said the parts-pricing
differences aren’t significant, and the fruits of their la-
bors seem to bear this out.

In this month’s cover story, you’ll see how a Club
American Technologies system built around AMD’s
new 40-MHz 386 clone chip easily matches and/or ex-
ceeds the CPU performance of i486SX-based systems
from ALR and AST. But the Club system costs one-
third to one-half less than the ALR and AST systems.

Other manufacturers have signed up for the AMD
chip or for some of the other 386 clone chips that are in
the works. Some of these will offer performance boosts
and extra features that will leave the i486SX in the dust.
The price/performance gap will widen.

The i486SX will have its day, and systems with good
price/performance will emerge. But for now, if you
feel yourself succumbing to 486SX fever, consider the
alternatives before you reach for your wallet.

I’m waiting for Intel to return to technological lead-
ership, with this summer’s expected announcement of
the 586 and higher-clock-speed i486 chips—real ad-
vances that are worth getting excited about.

—Fred Langa
Editor in Chief
(BIX name “flanga’’)
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Consolidated Staternent of Cash Flow
Increase (Decrease)in Cashand [y
Cash Equivel

Cash flows from operating activities:

te (in thousande)

Year Ended March 31,

1993 1992

1991

Net income (loas) 902 676 453
Operating activties Adjustments:
Depreciation and Amortization 1,456 1,356 1,289

Changes in assets and llablities:
Accounts Recelvable

Invertories
Miscelloneous assets
Accounts payabile
Income taxes payable
Other

CASH PROVIDED (USED) BY OPERATING ACTIVITY

With Quattro Pro's WYSIWYG, what you see onscreen is what you get on paper.

Borland’s New Quattro Pro 3.0

WYSIWYG and WYSI

Quattro® Pro is the hottest spreadsheet on the
market. Consistently delivering the best power fea-
tures: Multiple worksheet consolidation, advanced
publishing and 1-2-3® compatibility.

Now Quattro® Pro 3.0
adds WYSIWYG, plus

Choose from a spectacular
library of fonts, colors, graphics
and clip art to creale winning
presentations. There's even
slide-show sound and transi-
tion effects!

Quattro Pro 3.0 beats 1-2-3. Again.

Feature Quattro Pro | 1-2-3r31 | 1-2-3r22

“Live" editable WYSIWYG spreadsheet Yes Yes No |
WYSIWYG page preview Yes No | No |
Banner (sideways-oriented) printing Yes No No

Print-To-Fit~ automatically on a page Yes  Yes No

Backsolver technology builtin Yes No No |
3-Dgraphs ribbon, step, bar, area, pie) Yes No No |
Worksheet zoom Yes Yes No ]
Draw package builtin Yes Yes No |
Clip art library Yes No | No

atheatre full of graphics, publishing and presentation
features that will dazzle even the most demanding
audience. And, unlike 1-2-3
r3.1, all of Quattro Pro’s fea-
tures, including WYSIWYG,

are seamlessly integrated

intoone set of menus, greatly
enhancing ease-of-use. Just

another example of how

QuattroPro’s advanced techno-
logyisbuiltin. .. not tacked on.

1-2-3 Users!

Upgrade now for only $1299%
Join the more than 3/4 million

people who have already
switched! And for an addi-
tional $49%, you can get

ProView,* the ultimate pre-

sentation toolkit.

60-day, money-back guarantee.
Order today! See your dealer or

| CALL NOW 1-800-331-0877
BORLAND

Makers of Paradox,* Quattro® Pro, ObjectVision,” Borland® C++, Turbo C++, Turbo Pascal® and Sidekick.*

“ProView includes 100 additional CGM clip art images, 20 professionally designed chart styles, a full color "how 0" pressntation guide, additional fonts and sounds, pius $100 worth of 35mm
slido service processing from Brikiant image:® Upgrade pricing in U.S. dosiars and good in U.S. and Canada only. Dealer prices may vary. Copyright ©1991 Borland. Bl 1401A
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All the monitors you’ll need for

What you see is the remarkable MultiSyne® 3D color monitor from

NEC. What you don’t see is how this one 14" monitor can accommodate

not only the broadest range of current mainstream standards, but also

the next standards to become

mainstream—8514/A and

XGA, with brilliant color

resolution of 1024 x 768.

Built around our award-

winning multiple fre-

quency technology, this

one monitor automatically adjusts to frequencies from CGA all the

way up to 8514/A and XGA. Which means even if you haven’t moved

¥hG 16 & regiatered tie Technologwes. inc

up. to 8514/A or XGA yet you have the opportunity to purchase a

. PS/2 eng 8514/ Internalioss! Businass Machines Corporel:

monitor through foresight, rather than hindsight.

CC

Computers and Communications *Otfer voud whete prohibited by law



all the resolutions you’ll need.

Especially since the MultiSyne 3D also has a microprocessor-based

digital control system that provides automatic screen configuration,

lets you select the ideal resolution for your software, and even has a

memory that recalls your

preferred screen settings.

‘, And it’s also compatible

with the IBM PC/XT/AT,

PS/2 and the Macintosh

computer systems.

Now, since NEC is ready

o

to accommodate even the newest graphics standards to emerge,

maybe the real question is: Are you?

5 a regraiered irademerk of NEC Corporation

For literature call NEC at 1-800-826-2255. For details, call 1-800-

Macintosh competibiity includes Mactntosh N, Mx, Mcx and SE/30

FONE-NEC. And in Canada, call 1-800-268-3997.

© 1980 NEC Technologies, inc.
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We'll help you keep your business rolling. With our 4 megabyte diskettes
and 3M Magnus™ 1.35 data cartridges you have a whole new generation
of data storage media for high capacity systems. So, whatever format or
capacity your data is stored in, we're ready when you are.
That’s why more business protects important information on
, 3M brand diskettes and data cartridges than any other brand in the
world. Call 1-800-888-1889 ext.4 to find out more.

Innovation working for you~

Diskettes and data cartridges require cornpatible drives. ©3M 1991,
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The IBM RISC System/

The power you've beeri seeking

It’s a never-ending quest for power seekers.
You’re always looking for ways to run your favor-
ite applications faster. Well, search no more. The
RISC System/6000” family of POWERstations
and POWERservers gives you power that soars
as high as 23 MFLOPS.

POWERStation 320 85 29.5 246

DECstation 5000-200 37 242 185

When it comes to porting, your ship
has come in. Of course, all the speed in the
world wouldn’t mean much without the applica-

tions you need. So the RISC System/6000 family
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already has more than 2,500 of the most popular
technical and commercial applications up, run-
ning and running fast. And if you think you
know a good thing when you see it, so do soft-
ware vendors. Thats why you'll also be seeing
more and more applications coming on board
the RISC System/6000 platform all the time.
And if you like to build your own solutions,
theres a full arsenal of enablers and relational
data bases from leading vendors, as well as
CASE tools and a host of popular programming
languages.

A smorgasbord of solutions. Applications
already announced include the IBM engineering

design packages CADAM; CAEDS; CBDS;

MFLOPS are the results of the double-precision, all FORTRAN Linpack test 100x100 array suite. The Dhrystone Version 11 test results are used 10 compute RISC System/6000 imeger MIPS value where 1,757 Dhvystones/second is
of en tests. All performance L i

1 MIPS (Vax 11/780). SPECmark is a ox :
1BM is a registored trademark, and RISC System/6000 and CAEDS are trademarks

data are based on

isa of

o g
tradernark of UNIX System Laboratones, inc. CADAM is a trademark of CADAM INC. CATIA is a trademark of
Equipment Corporation.

Dassauit
HAGAR THE HORRIBLE Characiens) © 1990 King Features Syndicate, Inc. © IBM Corp. 1991, all nghts reserved.

SPECmark jon C jon. UNIX is a reg
caoSisa of Bel jon. DECstation is & trademark of Oigital




6000 tamily.

for all your applications.

CATIA™ and AES. Also available are a broad
spectrum of solutions from vendors like Valid
Logic, MacNeal Schwendler, Swanson Analysis,
SAS Institute, SPSS, Wavefront, Alias, Polygen,
Cadence, Fluid Dynamics International, Western
Atlas, ECI Petro and creare.X. Scientific and
technical applications are available in arcas like
physics, structural analysis, chemistry, securities
trading, mathematics, earth resources, opera-
tions research, visualization, graphics, technical
publishing and more. Theres also accounting
software like FourGen and support for leading
UNIX™based office automation packages. And
there are key industry applications for businesses
in medical groups, retail stores, newspapers,
pharmacies and many more.

For the Power Seeker.

WN’TS RECE, VABLE l 1

Command enormous processing clout.
The RISC System/6000 family is built to boost
the performance of the software power seekers
use most. Its got the best floating point processor
in the business for numerically intensive
applications, plus a new superscalar processor
and incredible 3D
graphics capabilities.
To find out more, call
your IBM marketing
representative or IBM
Business Partner. For
literature, call

1 800 IBM-6676,
ext. 990.

.|||

Circle 143 on Inquiry Card.



The Roundtable Continues

hen I got my March issue, I turned

straight to the new BY TE Roundtable
discussion on why software doesn’t work.
A programmer by profession, I was very
curious to read what you had to say on the
subject.

Many in the forum completely missed
the boat as to the real reason why software
doesn’t work these days. They pointed to
tight schedules, poor testing, and a lack of
user uproar over bugs. These factors are important, but
the real problem is software maintenance. Software
maintenance encompasses a lot, including bug fixes,
user-requested enhancements, enhancements designed to
keep current with the market, and the like.

The degree of maintainability of a software package
has a direct bearing on how quickly, and how correctly, a
package can be upgraded or debugged and brought to
market. If poor programming practices are put in place
when the package is first written or if poor maintenance
practices are used, an upgrade is bound to have
problems.

Here’s an example: Almost every major textbook on
software maintenance stipulates that the key is to write
software in the highest-level language possible. What
are most packages written in today? C. My experience
with C is that debugging and validating chores are
orders of magnitude greater than with such languages as
Pascal or dBASE. This means that the chance a bug will
slip through even rigorous testing is much higher. I be-
lieve this is why Windows 3.0 has so many problems
even though it is called the most thoroughly tested piece
of software to date.

In all fairness, the Roundtable participants’ points
are valid. However, because of its ripple effect on the
next update of the product, maintenance cannot be over-
looked. And I also believe that the world’s fascination
with C is a step in the wrong direction toward solving
the software crisis.

Bill Jurasz Jr.
Applications Engineer
Texas Instruments
Dallas, TX

A s the owner of two AST Premium 386SX/16 boxes,
one fitted with a Conner 40-megabyte CP344 drive
and the other with a Conner 10-MB CP3104 drive, I’ve
been trying to figure out for over a year how to tell in ad-
vance whether software I need has any chance of sur-
viving in this temperamental environment. My shelves
are littered with highly rated software products that

WE WANT TO HEAR FROM YOU. Please double-space your
letter on one side of the page and include your name and address.
Letters two pages in length or under have a better chance of being
published in their entirety. Address correspondence to Letters Edi-
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You
can also send letters via BIXmail c/o “editors. "

Your letter will be read, but because of the large volume of mail
we receive, we cannot guarantee publication. We also reserve the
right to edit letters. It takes about four months from the time we
receive a letter until we publish it.
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weren’t worth the trouble created by system
compatibility quirks.

Perhaps the problem is lack of testing
and quality controls in the software, as was
suggested in your March Roundtable. I
suspect, however, that it’s not that simple.
In my case, the problems stem in substan-
tial part from the way the Intelligent Drive
Electronics (IDE) drives work and the
drive vendor’s failure to provide software
purveyors with information about quirks
that the software must accommodate.

Every time I have experienced a problem—and I have
had a lot of them—it ends up being traced either to the
IDE hard disk drive or to incompatibilities with the
memory manager I am using (currently, Desqview 386
with QEMM). At this point, I must confess that, having
been burned so many times by so -called state-of-the-art
software and hardware, I am very reluctant to purchase
anything that hasn’t been out on the market for at least
two years.

Susan A. Henderson
Chicago, IL

Two Views of DR DOS

our review of DR DOS 5.0 by Lamont Wood (“DR

DOS Offers Hope for the RAM-Crammed,” De-
cember 1990) was at the very least enthusiastic—so
much so that I ran right out and bought the product. I felt
fairly safe because the article implied that this was a
very DOS-compatible product with some nice enhance-
ments.

DR DOS 5.0 has major compatibility problems. I am
writing to you because I think you must be more careful
with these product reviews. I trusted the information I
read in your magazine. For the time being, at least, it’s
200 bucks down the drain. No major deficit here; how-
ever, the money could have been spent on a product that
works.

I hope that your reviews will be more thorough and
more accurate in the future. They are a big responsi-
bility.

J. Morton Stong
Potrero, CA

Problems are looked for and reported in reviews. On my
system I encountered a problem only with the DR DOS
COPY command, as I mentioned in the review. Further
use (up to and including the writing of this letter) has re-
vealed no other bugs.

In other correspondence, Mr. Stong has complained
of Xerox Ventura Publisher (among other packages) crash-
ing on him. I have used both the GEM and Windows ver-
sions of Ventura Publisher under DR DOS for some time
now with no hint of difficulty.

Our different experiences just serve to underscore the
fact that the PC world is a wilderness of partially compat-
ible hardware and software where tiny things like the
setting of an interrupt jumper on an add-in board can
play havoc.

What'’s remarkable is that horror tales like Mr.
Stong’s are not (as far as I can tell) the norm. But, alas,
they certainly happen. —Lamont Wood



Al this was generated
by Word for Windows.

“Word for Windows sets the standard among Windows word pro-

cessors...remains the product to beat in the Windows environment.”
—InfoWorld, January 7, 1991

“A session with Microsoft Word for Windows can make you rethink

the whole category of word processing software.”
—PC Magazine, December 11, 1990

“Word for Windows is

lead ” InfoWorld Report Card January 7, 1991
the eaaer Of the p GCx. Professional AmiPro® | Wordstar® | Word for | WordPerfect®
—InfoWorld, February 4, 1991 | word processors 1.2b 6.0 Windows 5.1

Basic editing Very good | Very good Excellent Very good
“COMPCZ%ZBS would be Ease of learning Very good Good Excellent Very good
wise to choose Word for Ease of use Verygood |  Good Excellent | Very good
VVi%dOWS, which most | Overall score 78 6.6 83 8.0

likely will become the standard for Windows word processing.”
—PC Week, December 24, 1990

“Word’s collapsible outlining and easy-to-manage formatting via style-
sheets should now have been emulated by every other word processor,
but nothing else comes close.”

—PC Magazine, December 11, 1990

“..1t is amazingly easy to learn and use.”  —InfoWorld, January 7, 1991

Murra i Worlbe Wb

Why not give us a call at (800) Windows environment. Not to
4269400, and ask for the name of the mention the most talked about.
dealer near you.Youl quickly see why M'msoﬂ ®
Microsoft* Word for Windows™is the
best-selling word processor for the Making it all make sense
T —— : m— ——r—vTTy— v —=—== rIT= =
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Compression Compatibility

I n “Getting Your Byte’s Worth” (November 1990),
Steven J. Vanghan-Nichols attempted to cover the im-
portant topic of hardware-based data-compression solu-
tions. The article began nicely and was proceeding
without flaw, when lo and behold, Vaughan-Nichols
penned a whopper. “Advanced Hardware Architectures,
InfoChip Systems, and Hewlett-Packard have also
thrown their hats into the ring. Unfortunately, their chips
are completely incompatible with each other.”

I have difficulty believing this statement because
AHA’s and HP’s data-compression chip technologies
were jointly developed and, in fact, are exactly the same
chip. If only the rest of the industry could tout such com-
patibility. The specially designed chip was based on the
“lossless” Data Compression Lempel-Ziv adaptive algo-
rithm. which was pinneered by HP. AHA and HP then
customized a version of the DCLZ algorithm, which now
offers a better than 2-to-1 average compression ratio and
an average compression rate of 2.5 megabytes per second.
That makes it the fastest data-compression product on
the market today.

John C. Overby

President and CEO

Arvanced Hardware Architectures
Moscow, ID

My face is red. My information, gathered in August
1990, was clearly incorrect. My notes indicate that I was
told by HP engineers that their chips were purely HP
creations. Clearly, I should have checked further. My
apologies. - -Steven J. Vaughan-Nichols

IDE Reliability

R oger C. Alford’s article
on Intelligent Drive Flec-
tronics disk drives (Under the
Hood, “The IDE Hard Disk
Drive Interface,” March)
was very informative but left
one key issue unresolved. He
states, “IDF drives are low-
level-formatted at the fac-
tory, and you cannat employ
any low-level-format utility to reformat the drive.” This
apparent fact has cavsed me to avoid IDE disk drives and
recommend against using them.

Alford describes logic internal to the IDE disk drive
that should improve reliability. Are there field surveys
that can be used to compare the actual rate of replace-
ment of the INDE relative to other types of disk drives? It
simply does not make sense to buy a drive when you
think there’s a fifty-fifty chance of having to replace it
within two years.

A final question: Table 3 shows Format Track as an
IDE command and says it is not optional. Does this mean
that there really are low-level-format capabilities in IDE
drives? Are there utilities available for performing a low-
level format on IDE drives? If so, it would make a big
difference in my attitude toward these drives.

David Dunthorn
Oak Ridge, TN

20 BYTE * JUNE 199}

A number of readers have expressed concern over the in-
ability to perform low-level formats on IDE drives. Many
users have encountered the infamous Sector Not Found
error message and have taken the reformatting approach
10 solving the problem. Several available hard disk util-
ities also encourage periodic low-level formatting to “re-
JSfresh” the magnetic sector ID information on the drive
Pplatters to avoid such errors.

Contrary to common belief, the primary cause of un-
reliable sector reads (often manifested through the Sector
Not Found error message) is not the weakening of the
magnetic sector ID information, but rather the misalign-
ment of the drive read/write heads 1o the sector data.
That is, the heads move slightly off the dead center of the
track. This can happen because of thermal expansion or
contraction of the drive platters or from mechanical
changes that may occur as a drive ages.

Since the only functional purpose for a low-level for-
mat is to establish the sector interleave (which is always I-
to-1 for IDE drives) and to map out bad sectors, vendors
perform this operation at the factory, and it should never
need to be done again. As I mentioned in the article,
most IDE drives include bad-sector remapping, so that if
additional sectors are determined to be defective during
the life of the drive, the sector data is recovered using the
drive’s error-correction algorithm, and the sector is log-
ically remapped to another spare sector on the drive, dis-
abling the defective sector.

IDE drives use the latest technology to achieve the
greatest possible reliability. They have been around long
enough that a substantial amount of reliability data is
now available, and many drive manufacturers will pro-
vide reliability summaries of their products on request.
The IDE manufacturers insist that the reliability of their
drives is now proven and that low-level formatting of the
drives by the customer is no longer necessary; no degra-
dation in the long-term reliabiliry will result from the in-
ability to perform a low-level format.

One of the mandatory IDE commands 1 listed in the
article is the Format Track command. This command is
mandatory because it is used by standard ST506 drive
subsystems, so the IDE drive must implement the com-
mand. Essentially, this means the drive must respond to
the command to indicate when the command operation is
complete. Originally, most IDE drives simply ignored
the Format Track command and responded immediately
with a command-complete indication. Some drives, such
as those from Quantum, now zero out the data fields of
the affected sectors (the sectors on the logical track be-
ing formatted), since some systems use the low-level for-
mat operation to remove drive partitioning information.
The sector ID fields, however, are not touched when the
sectors are zeroed. —Roger C. Alford

A Matter of Inches

M y company manufactures geographic and geodetic
products, including some software. Our work
makes it necessary to calculate the lengths of various
arcs of the earth’s surface.

In “More Mathematical People” (March), Hugh
Kenner made the statement, “If we’re calculating the cir-
cumference of the earth, the difference between a 5-
place pi and a 6-place is about half an inch.”

continued



Now, if you want to develop applications
for Windows 3.0, there’ a fast and easier
way to do it with the premiere object:
oriented programming language.
Smalltalk/V."

With Smalltalk/V Windows, you
can explore, prototype, build finished
applications and ship them runtime free.

You can tap into applications using
DDE so effortlessly you don't have to be
a Windows expert todo it.

And with one of the world’s most
comprehensive class libraries, you can

choose our objects or easily build your own.

But whatever you develop, it will
be portable between the Windows, 0S/2
and Mac versions of Smalltalk/V.

With so much at their fingertips,
more people are solving more problems
with Smalltalk/V than any other object:
oriented programming system.

At only $499.95 and no runtime
charges, you can solve them, too.

Just call us at (800) 922-8255.
And see why programming Windows has
never been easier.

Smalltalk/'VWindows
| DIGITALK _

9841 Airport Bivd,, Los Angeles, CA 90045 (800)922-8255 (213)645-1082 FAX (213) 645-1306

Smalitalk/V is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered trademarks of their respective holders.

Circle 95 on Inquiry Card.
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Everyone wants more productivity —rrim can just type
out of their computers. I RS : 'ﬁrﬁ,éﬁhodé | T — Optimize and

But not everybody is willing to i il [ ; QEMM will do
spend a fortune to get it. That's why e z - the rest.

Quarterdeck productivity software QEMM 386 is
is outselling everyone elses— incorporated into /)
including Mls:rosoft . DESQview 386t0  Number one.
DESQview Multitasks provide the
and Windows optimum operating environment for
on Your PC productivity oriented users of 386,
LS 3865X and i486 PCs.

s arly 2s 198 computer QEMM 50/60 i designed to
enthusiasts found our el I Over 1,000,000 users multitask their programs ~ work in IBM® PS/2™ Model 50 and 60
helped them set up their ideal working with DESQuiew. PCs with specific IBM adapter boards.
environment. Since then, step-by-step, QEMM is the #1 selling util
we've imprl(():ed 1D(liESQ\t/)ilew int(; whiilt QEMM Breaks accord- 15 the#l selling utility
some very knowledgeable people ca . : 1024K(  System ROM smem R(m
“the best alternative to 0S/2”. the 640K Bamer ' glgti? o

Today’s DESQuiew W I?ireak ?Sfmfiba'mer in DD%Ss—or in o ton 8 ; ' :
allows you to multitask incows v and glve your LB Pro- < ources
multiple programs in grams up to 130K more room within the In fact..
windows side by side— gg?(t n;eggbyte o TEmory, plus. anto ther it was.
text programs; graphic of video memory, in some instances. .| o
programS. But best Of a]l’ ' QEMM takes buffers, network ) number o 4 o
you don’t have to buy a lot of new drivers, TSRs and other memory-using one Before After
hardware and software to use it. utilities and moves them into idle areas selling
DESQview works with the PC and the between 640K and one megabyte. sofware package in the PC industry in
programs you now own. It's not complicated. It’s easy. You April, May and June 1990.

I noinninn aemm 36 | [ INFR] | |
mﬁg TR )] ’_’ )1 !_‘ n PCComputing TECH ) ' WORLB. B".I.E PCComputin

of the ’M* ‘ -‘M :Soluuons Asvand ‘

Year GAZINE R ZINE! 7INE | [ 199 (AWEEK ‘ 0 AWARDS
1986. 1987, | S| (S - B Operaiy Al
1968.1989 NN o  Eos SN0 esswsscesws 00T SCORESS | TP ARE || oee EXCELLtNLt —

These are some of DESQuiew’s most recent awards These are some of QEMM's most recent awards

Microsoft is a trademark of Microsoft Corporation. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is a trademark of Central Point Software. 80286, 386, 3865X and 486 are trademarks of Intel Corporation.
©1991 Quarterdeck Office Systems.



your PC

Manifest Gives You
in-Depth Knowlege
of Your PC

|

A

Our newest utility is Quarterdeck
Manifest, the best way to discover every-
thing you ever wanted to know about
your PC. Manifest shows you around
‘under the hood’, pointing out how
memory is used, comparing memory
speeds, and indicating how you can gain
more room for your programs to work.

It can point you to as much as 130K
of additional RAM your programs can
use. It shows you which memory areas
are faster. It even helps you compare
add-in memory board performance.

QEMM 386 | INF Manifest does

3 j j I for memory what

- v PC Tools Deluxe
% A& does for disks. And
SCORES.6 |&2 W SR |  t's easier to use.

Manifest has been quick to win recognition

QRAM Optimizes the
Memory of 8088 and
80286 PCs

Once you know where you can move

those memory-hogging utilities, QRAM
lets you do it. It even works on
8088, 8086 and 80286 PCs with
EMS 4.0 or EEMS memory
boards.

QRAM and Manifest help
you get every last 'K’ out of the
hardware you own.

In fact, all our products are
designed to give you more pro-
ductivity out of the system you
already have, whether it's an
8088, 8086, 286, 3865X, 386, or i486.

Quarterdeck.
Products for
Everyday Heroes

Our mission is to protect your
investment. Whether your PC is 8 years
old or fresh out of the box, our products
make it more versatile, more flexible;
and help deliver performance dividends
from your computer investment. Qur
products help fine-tune your PC which
helps you do your work better, which
makes you look good.

A Glimpse of the Future:
DESQview/X

We're also looking ahead to the next
wave of computer development:
enterprise computing. Our new

T e e ——

DESQview/X allows different
computers with different operating
systems to work together. Using the
advanced X-windows environment, it
lets users run programs on remote
computers and watch them run in their
PC’s windows. DESQview /X will be
avalable later this year.

Quarterdeck products. The best way
to get the most out of your PC today.
And tomorrow.

150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851 Fax (213) 399-3802

Circle 267 on Inquiry Card.
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This appeared suspect to me, as our calculations for
arc lengths, using Taylor-series approximations of elliptic
integrals, require at least 10 significant digits to achieve
National Geodetic Survey standards of accuracy of 1 mil-
limeter. I typically program using the IEEE 80-bit
floating-point format of Turbo Pascal (19 significant
digits).

When I calculate pi to 5 decimal places, the circum-
ference is 1,577,755,230 inches; calculated to 6 decimal
places, the circumference is 1.577,756,736 inches. The
difference is 1506 inches, or about 125 feet. While in rel-
ative terms this is a small error (about 1 second of lon-
gitude), in our field it would be disastrously large.

I'enjoyed Kenner’s article nonetheless. Doubtless he
could find numerous deficiencies in the sentence struc-
ture of this letter! I just could not resist pointing out his
mistake, remembering all the Cs I received in English.

Brad Neff, President
Neff Scientific
Lebanon, TN

You are quite right. So was my calculation. Two days
later, though, I somehow misread my notes.
—Hugh Kenner

LANTtastic Tale

erry Pournelle likes LANtastic, and so do 1. We use

the network mainly for printer sharing and file trans-
fer, and it had not given us any trouble in the two years
it’s been running, until last week. We installed a Tecmar
QT60e tape streamer for backup. With a QMS JetScript
driver using Interrupt Request 7 addressed as LPT2,
printers on LPT1 and LPT3, LANtastic using IRQS,
and DOS-reserved interrupts, I expected problems using
the Tecmar default interrupt IRQ3. But everything
worked fine.

Trouble came later that day. I had to install the LAN-
tastic server on the local machines so the Tecmar station
could see their hard disk drives. Suddenly, my local ma-
chine could log onto the server and read the server’s hard
disks but couldn’t find any of the attached printers. Other
local machines were OK. I didn’t solve the problem that
night, and when I came in the next morning, nothing was
wrong. Temporary amnesia, silicon variety.

Then a day or so later someone else reported prob-
lems. He could log onto the server, write to the server’s
disks, and print on the shared printers, but not read
from the server’s hard disk. I removed the Tecmar card
from the server, but the problem didn’t go away. I
moved the local machine physically, and the problem
moved with it—the cabling wasn’t at fault. I tried set-
ting up another machine as server and logging onto that—
exactly the same problem. I switched LANtastic cards,
and the problem didn’t move with the card.

Finally, I noticed by chance that the problem ma-
chine was running an earlier version (1.91) of LANbios
than another machine known to work (1.95). I installed
a homogeneous LANDios version throughout the network,
and the problem hasn’t been seen since. The Tecmar
station still works perfectly, too.

I phoned the Swedish LA Ntastic supplier, who hadn’t
heard that problem variant before but warned me that
there are at least two LANDbios versions available later
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than 1.95 which are not compatible either with earlier
versions or with each other. In all your justified praise
of an excellent LAN, you might find room to warn those
who expand their LANtastic network and find them-
selves with a mixed bag of LANbios versions.
Francis Markey
Uppsala, Sweden

Thank you for the story. As I've noted before, LANtastic
does have problems dealing with some devices, including
my WORM drive. I have never had real problems with it.
Artisoft recently got a lot of new capital and is putting
new people on the job, and I suspect you'll soon see
some big improvements in what has always been a very
good product.—Jerry Pournelle

Stimulating C

or years, I've liked Jerry Pournelle’s columns in
BYTE because of their lively, thought-stimulating
style. But I disagree with some of his remarks about C.

In “The BYTE Summit” (September 1990) he says
that C is one of the biggest obstacles to the future of
programming as it is ““the last attempt of the high
priesthood to control the computing business.” I know
many people who after years of using other languages
have started programming in
C, while I have not yet met a
single person who was a good C
programmer and then stopped
using it. What sinister plot in a
free society could possibly
brainwash so many intelligent
people into switching to a new
programming language devoid
of any redeeming features?

Cis not a perfect language, and maybe much better
ones will be coming. But I believe that one of the biggest
obstacles to the future of programming could be a frame
of mind that looks at the language instead of the ideas
expressed in it, and a priori considers as unreadable any
listing printed in an unfamiliar language, instead of feel-
ing the desire to learn enough to understand it.

Dr. Gerd Blaesser
Ispra (Varese), Italy

You may be right, of course. Once again I can only go by
experience. At the annual Hackers conference, I can get a
good fight going by discussing C, which is interesting
given that I get about as much support as opposition, and
this among some of the best programmers in the world.
—Jerry Pournelle

FIX
i

In the article “Oberon” (March), the word CASE was
inadvertently expanded to the acronym “computer-aided
software engineering” on page 138. The correct sen-
tence should read “a failing guard is fatal, like an array-
bound violation or a failing CASE selector.” ®




INTRODUCING THE NEW GATEWAY 2000 COMPUTERS

NEW MINI DESKTOP 286 AND 386SX MODELS ARE BIG
ON PERFORMANCE!

Sometimes the best things come in small packages. This saying
definitely applies to Gateway 2000°s spunhy little 286 and 386SX
computers. These systems now come in a space-saving mini desktop model
that's sizzling with powerful new features.

The motherboard in the 286 and 386SX systems was custom-designed
and manufactured for Gateway 2000 using ASICs (Application Specific
Integrated Circuits) o create i cleaner. more reliable board, We integrated
the floppy drive controller. the video chip set and the 1/0 card on the
motherboard. to leave five 16-bit slots open in the standard configuration.

The Gateway 2000 286 system operates at 16 MHz. rather than 12 MHz.
for better performance. Our 386SN is available as a 16 Milz or a 20 Mz
system. The 386SX-20 includes a 32K cache. which makes this system
another truly outstanding Gateway price/performer,

HOT-PERFORMANCE 386 AND 486 SYSTEMS ARE IN ICY
GRAY. CURVILINEAR MODELS
Although Gateway 's 386 and 486 svstems look entirely new. we limited

changes on the inside to fine-tuning performance and reliability. In the

Midwest. we firmly believe in the adage. “If itaint broke. don't fix it.”

And these award-winning. price/performance systems did not need fixing.
Al 386 and 486 systems include a fast and reliable IDE (Integrated

Drive Electronics) hard drive with built-in cache. For added refiability and

lower RF emissions. we've incorporated ASICs in the design of our

motherboards whenever the change improved cost/performance. Because

our 386 and 486 computers already include the fastest. most refiable video

card on the market. the enly way we could improve video performance

was to increase the size of video RAM. So we did. All Gateway

2000 386 and 486 systems come standard with 1 MB video RAM.

We also made our new Crystal Scan 1024N1 color monitor standard

with these systems. The 1024N1 is non-interlaced. giving vou a Micker-

free video display with up to 1024 x 768 resolution.

INTRODUCING THE AWESOME ANYKEY™

We call our new 124-key programmable hevhoard the AnyKey because
any hey can be programmed to perform any function — anthing vou can
imagine. quichly and easily. Or vou can remap the keys to create vour own
hevboard lavout. 1Us a revolutionary new concept designed to let you talk
10 vour personal computer in a very personal way.

The AnyKey includes a numeric pad and a separate. full-function cursor
pad with diagonal hevs. plus two sets of function heys located along
the top and left side.

The Anyhey's ; /
versatility is i / o

W
N

rivaled only
by its simplicity. You
can learn to program it in just
a few minutes. [f vou goof. you can
easily reset the hevboard to a normal config-
uration. And if vou hate the idea of programming
anything. you'll still love the feel and extra hevs on the AnyKey. The
AnyKey hevboard is an option with all Gateway 200K) computer systems.

EXPANDED SERVICE HOURS

We've also expanded our telephone technical support hours to provide
vou with even more tlexibility and better service. We're here (0 help vou
from 6 a.m. 1o midnight weehdays and 9 am. 10 2 p.m. Saturdays.

BETTER-THAN-EVER VALUE

Possibly the most dramatic news about our new product line is price.
When a manufacturer introduces a new product line. you expect 10 see an
eruption of price hikes. But then you've come to know Gateway is not like
most manufacturers. Prices on systems in our new line are hetier than ever.
And that goes for quality and service too. mahing the hottest value in the
industry even hotier.

LOOKING AHEAD

The introduction of our new product line represents almost a vear of
design and engineering. Butit's just one phase in a process of continuous
improvement that we employ at Gateway. Each day. Gateway 2000
employees come to work with one primary goal in mind: to provide you
with better prices. performance. yuality and service. We're commitied 1o
making Gateway 2000 the only logical choice in microcomputers.




GATEWAY 2000 SYSTEMS

I16MHZ 286 VGA 16MHZ 3868X VGA 20MHZ 3865X CACHE |l 25MHZ 386 VGA

Intel™ 80286 Processor

2 MB RAM

1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
40 MB 17ms IDE Drive
with 32K Cache

16-Bit VGA with 512K
14" Crystal Scan 1024
Color VGA Monitor

1 Parallel/2 Serial Ports
1 PS/2 Mouse Port

101 Key Keyboard

MS DOS™ 3.3 or 4.01

$1395

Intet 80386SX Processor
2MB RAM

1.2 MB 5.25" Drive
144 MB 3.5" Drive

40 MB 17ms IDE Drive
with 32K Cache

16-Bit VGA with 512K
14" Crystal Scan 1024
Color VGA Monitor

1 Parallel/2 Serial Ports
1 PS/2 Mouse Port

101 Key Keyboard
Microsoft™ Mouse

MS DOS 3.3 or 4.01
MS Windows™ 3.0

$1595

Intel 80386SX Processor
32K Cache RAM

4 MB RAM

1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
80 MB [ 7ms IDE Drive
with 32K Cache

16-Bit VGA with 512K
14" Crystal Scan 1024
Color VGA Monitor

| Parallel/2 Serial Ports
1 PS/2 Mouse Port

101 Key Keyboard
Microsoft Mouse

MS DOS 3.3 or 4.01
MS Windows 3.0

$1995

Intel 80386 Processor

4 MB RAM

1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
80 MB 17ms IDE Drive
with 32K Cache

16-Bit VGA with | MB
14" Crystal Scan 1024N1
Color VGA Monitor

I Parallel/2 Serial Ports
101 Key Keyboard
Microsoft Mouse

MS DOS 3.3 0r4.01
MS Windows 3.0

$2295

25MHZ 386 CACHE 33MHZ 386 CACHE 25MHZ 486 CACHE 33MHZ 486 CACHE

Intel 80386 Processor
64K Cache RAM

4 MB RAM

1.2 MB 5.25" Drive
1.44 MB 3.5" Drive

80 MB 17ms IDE Drive
with 32K Cache

16-Bit VGA with | MB
14" Crystal Scan 1024N]
Color VGA Monitor

1 Parallel/2 Serial Ports
101 Key Keyboard
Microsoft Mouse

MS DOS 3.3 or 4.01
MS Windows 3.0

$2595

Intel 80386 Processor

64K Cache RAM

4 MB RAM

1.2 MB 5.25" Drive

144 MB 3.5" Drive

200 MB 15ms IDE Drive with
64K Multi-Segmented Cache
16-Bit VGA with | MB

14" Crystal Scan 1024N}
Color VGA Monitor

1 Parallel/2 Serial Ports

101 Key Keyboard

Microsoft Mouse

MS DOS 3.3 0or4.01

MS Windows 3.0

Intel 80486 Processor with
Co-Pro and 8K Internal Cache
64K Cache RAM

4 MB RAM

1.2 MB 5.25" Drive

1.44 MB 3.5" Drive

200 MB 15ms IDE Drive with
64K Multi-Segmented Cache
16-Bit VGA with | MB

14" Crystal Scan [024NI
Color VGA Monitor

| Parallel/2 Serial Ports

101 Key Keyboard

Microsoft Mouse

MS DOS 3.3 or 4.01

MS Windows 3.0

$3495

MAUALING
EDITURS
| CHOWE

- T

Intel 80486 Processor with
Co-Pro and 8K Internal Cache
64K Cache RAM

8 MB RAM, Expands to 64 MB
1.2 MB 5.25" Drive

1.44 MB 3.5" Drive

200 MB 17ms IDE Drive with
64K Multi-Segmented Cache
16-Bit VGA with | MB

14" Crystal Scan 1024NI
Color VGA Monitor

I Parallel/2 Serial Ports

101 Key Keyboard

Microsoft Mouse

MS DOS 3.3 or 4.01

MS Windows 3.0

$3995

STANDARDSERVKES

* Frec on-site service to most locations in the nation

+ Replacement parts sent via ovemight shipping
free of charge

+ Leasing options for commerical customers

We custom-build each Gateway 2000 computer to customer specifications. We'll gladly provide vou with a quote on your configuration.
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Will ACE Become King of the Workstations?

Agroup of 21 major computer and software companies—led by Compagq,
Microsoft, Mips Computer Systems, DEC, and The Santa Cruz Opera-
tion—has publicly revealed its intention to develop a set of specifications meant
to define an “advanced computing environment” for the 1990s and beyond. De-
spite the big names, it’s too early to determine what ACE will really mean to
computer users and buyers. The group is still working on its technical specifica-
tions, and resultant products are 12 to 18 months away. Besides the headlining
quintet, the other ACE members are Acer, Control Data, Kobuta, NEC, NKK,
Olivetti, Prime, Pyramid, Siemens Nixdorf Informationssystemes, Silicon
Graphics, Sony, Sumitomo, Tandem, Wang, and Zenith Data Systems.

The ACE group proposes that computer systems be based on the Intel
386/i486 architecture and the upcoming Mips R4000 64-bit RISC CPU. ACE
machines will run either OS/2 3.0 (the “New Technology” version being devel-
oped by Microsoft) or SCO Unix (with the Open Desktop interface).

So far, the group has divulged only two relevant technical developments: a
definition of a standard implementation for the Mips RISC CPU, which will be
used by Compag and others in new uniprocessing and multiprocessing systems
(no sooner than 1992), and the first announced port of OS/2 to a non-Intel plat-
form.

The ACE group has released few details about its Advanced RISC Computing
specification, the part of ACE that defines binary compatibility for Mips ma-
chines. And none of the companies has said what kinds of capabilities or fea-
tures might be typical of ACE machines—not even what size and shape they
might take; nor have they ventured even approximate pricing.

The only major detail revealed was, however, of huge importance, especially
in political terms: ACE will specify that compliant systems use a “little-en-
dian” byte order, which is the one Intel chips use. Microsoft chairman Bill
Gates said that adhering to the same byte order would simplify the interchange
of data between Intel- and Mips-based machines and would make it easier to
port applications from one machine to another.

Only DEC currently uses Mips chips in their little-endian mode; all the other
Mips users use big-endian byte ordering, which means that their systems will
not comply with ACE. This, plus some Mips customers’ desire to support Unix
System V release 4 rather than SCO Unix, has already resulted in the emergence
of a dissenting faction within ACE. This “Apache Group,” which includes
seven ACE members, has something going for it: On the same day as the ACE
announcement, Unix Systems Laboratory (USL) revealed its effort to standard-
ize Mips-based systems operating under SVR4.

Systems companies, including DEC, Silicon Graphics, NEC, Prime, and
Tandem, have used Mips processors (R2000 and R3000) in incompatible de-
signs. The different Mips-based systems lack a standard-applications binary in-
terface, which would let software run unmodified across them. ACE and USL
(like 88open and SPARC International) are both now proposing to supply the
means by bringing *shrink-wrapped” compatibility to RISC workstations. The
ACE environment would do that job for Mips chips.

Here’s one angle of the ACE plan that holds the greatest promise for users and
developers alike. Since OS/2 3.0 and SCO Unix will run on both the Intel and
Mips chips, the ACE group says that it will be easier to construct mixed net-
works of DOS, Windows, OS/2, and Unix machines than by using competing
choices. Software developers (and end users) will gain the benefits of binary
compatibility across multiple implementations of the Mips processor within a
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Releasing sales figures for the
first time, Steve Jobs gave an up-
beat appraisal of Next's first
quarter of 1991 and forecast a fab-
ulous year. Next shipped 8000
units for the period ending March
31, Jobs told reporters recently;
according to Next estimates, that’s
the same number DEC shipped
in the fourth
quarter of 1990.
Jobs predicted
Next will sell
40,000 systems
this year. Next
now concedes the
¢ scientific and

‘ engineering work-
station market to Sun, Hewlett-
Packard, IBM, and DEC. Instead,
Next is targeting the professional
workstation market, made up of
publishing, database, legal, and
financial applications. “I think
that Next's estimate of 40,000
units is realistic, and perhaps
somewhat conservative," said
Bruce Webster, author of The Next
Book. “*My personal guess is that
Next will ship at least 50,000 units
this year.”” Nick Baran, editor of
Baran's Tech Letter, a newsletter
for Next users, said, “Those pro-
jections are definitely optimistic,
but the Nextstation is better suit-
ed for the market than the original
Cube.” O

A veritable who's who of com-
puting in Japan has joined a group
that IBM Japan formed to pro-
mote IBM computing standards
there. Members of the new Per-
sonal Computer Open Architec-
ture Developers Group include
the following: Toshiba, Hitachi,
Fujitsu, Sony, Sanyo, Sharp.
Canon, Ricoh, Matsushita, Mitsu-
bishi, and Oki Electric. Observ-
ers say the objective is to form a
united front against their com-
mon competitor, NEC, the IBM
of Japan. [
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given operating system.

ACE says that it will offer near-com-
patibility across different hardware plat-
forms within a given operating system.
This means that Windows and OS/2 ap-
plications will be able to run with a sim-
ple recompilation by the developer on
either the Intel- or Mips-based systems,
and the same will hold true for Unix ap-
plications on either hardware platform.
Thus, the promise goes, customers may
be able to buy a single box of shrink-
wrapped software that contains two
ready-to-go versions of the same applica-
tion.

However, users and developers will
still face incompatibilities between OS/2
and Unix, even on the same hardware.
The ACE group did not announce any
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plans to release tools or libraries to facili-
tate porting applications between the two
operating systems.

At this point, ACE is primarily a polit-
ical action: the establishment of a new
group of companies, many of them com-
petitors, banding together to challenge
the power of Sun Microsystems and, to a
lesser degree, Intel, IBM, and Hewlett-
Packard. For Compagq, it’s also a busi-
ness strategy for moving beyond com-
modity PCs into RISC workstations. The
ultimate deciding factor in ACE’s for-
tunes will be user acceptance and per-
ception of the new systems, based on
their price/performance, the features
they include, and adherence to whatever
standards are prevalent in 1992.

—Andy Reinhardt

Intel Cuts Cost, Capabilities of i486;
Will Offer Companion Math Chip

fter a year of rumor and specula-

tion, not to mention the arrival of
a real alternative to the profitable 386,
Intel last month announced its cut-down
version of the 1486 processor. Like the
386SX, it is a less powerful version of its
parent, but this time the drop in power
comes from leaving off the math copro-
cessor rather than from reducing the bus
width. (Despite the SX notation, the
i486SX is a full 32-bit chip.)

Besides not having a math coproces-
sor, the i4868X differs from the i486 in
one way: It’s slower. The chip is avail-
able only at 20 MHz (the i486 comes in
20-, 25-, and 33-MHz speeds, with 50
MHz in the wings). Significantly, the
i486SX retains the 8K-byte on-chip
cache of the i486; as a result, it should
offer respectable integer performance.

The i486SX retains other features of
the i486, including the 32-bit burst-mode
bus and the full 32-bit integer core. Intel
claims that the new chip can achieve 16.5
MIPS, compared with 11.4 MIPS for the
386 at 33 MHz and 20 MIPS for the i486
at 25 MHz. The i486SX costs about the
same as the chip it’s most comparable to
in real-life system performance: the 33-
MHz 386. In 1000-unit quantities for
OEMs, the i486SX costs $258, com-
pared to $214 for the 33-MHz 386 (and
$671 for the 25-MHz i486).

The i1486SX will be available in much
less expensive plastic quad flat-pack
packaging (as is AMD’s 386) rather than
the more traditional ceramic pin-grid ar-
ray, Intel says. This should result in an
even lower cost once it is in full produc-
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tion. Like Intel’s other chips, the i486SX
is implemented in 1-micron CMOS, but
faster versions could appear when Intel
gets its 0.8-micron facility on-line.

For those users who want the floating-
point functions, Intel has plans to offer
a companion math coprocessor, the
487SX. Having a separate coprocessor
would normally slow down operation,
but Intel says that it gets around that be-
cause the 487S8X is really a full-blown
i486DX, with all processing capabilities
built into one chip. The coprocessor will
take over for the main processor, thereby
avoiding the bottleneck of CPU talking
to FPU.

Intel officials say they expect manu-
facturers to build two sockets onto their
i486SX-based motherboards; one for the
CPU and one for the FPU. The 487SX
will not be offered to OEMs; it will be
sold only to end users, who are expected
to plug the chip into that second socket.
They will have to really want those math
capabilities, because the chip’s sug-
gested retail price is $799. As some ob-
servers pointout, if you think you’ll need
the math, buy a regular i486.

Intel says that for the 1992 time frame
it plans other products that could plug
into the second socket and upgrade the
i486SX functionality in other ways.
Company officials refused to speculate
on the sorts of things they might come up
with to fit in this spare slot, but it’s not
too hard to imagine an intelligent sec-
ondary cache and controller that could
pop in there.

—Owen Linderholm
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The DOS Protected Mode In-
terface Committee has started
shipping DPMI 1.0, an expanded
version of the interface specifica-
tion for protected-mode DOS ap-
plications. DPMI defines a stan-
dard interface that lets protected-
mode DOS applications multitask
on Intel-based PCs. DPMI-com-
pliant operating environments in-
clude Microsoft Windows 3.0,
Desqview, OS/2, Unisys CTOS,
Merge, VP/ix on Unix 386, and
Ergo DOS. The DPMI Commit-
tee—Borland, Ergo Computing,
IBM, IGC, Intel, Locus Comput-
ing, Lotus Development, Micro-
soft, Phar Lap, Phoenix Technol-
ogies, Quarterdeck Office
Systems, and Rational Systems—
said that it has added enhanced
memory management support to
version 1.0 to take advantage of
the paging and protection features
of the Intel 386/i486. O

Apple Computer has again low-
ered the U.S. prices of certain
Macintosh models—as much as

31 percent on some. The high-end
Mac IIfx shed $1800 on a model
with an 80-MB hard disk drive; it
now costs $8069. A similarly
equipped Ilci fell $700 to $6669.
And an SE/30 with a similar
drive dropped by $1700 to $3869.
Such cuts usually signify new
systems coming soon. Apple’s next
big launch is likely to be its
68040-based Macs. [

NCR, one of the developers of
the SCSI connection, is now offer-
ing an assortment of SCSI-based
disk-array products that should
help boost the acceptance of Re-
dundant Array of Inexpensive
Drives. Two of the products are
controller chips that, with NCR’s
SCSI chip set, will let system de-
signers implement SCSI RAID
disk arrays. The third is a RAID
controller board for OEMs that at-
taches to a SCSI port and pro-
vides transparent control of a disk
array using RAID 3, RAID §, or
RAID 1 (conventional mirroring).
A disk array uses small, inexpen-
sive drives and distributes data
among them. O
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String of 486SX Systems Begins

I s the i486SX this year’s sliced bread?
Or is it more a marketing move by
Intel, hoping to generate a mass delusion
that the 386 is deader than Intel wishes
AMD were?

The truth, near as it can be approxi-
mated, will lie in the computers based on
the i486SX. Several companies have an-
nounced systems based on the new chip,
several told BYTE that they plan to do so
in the next few months, and others said
that they’ll make their decisions based on
chip availability and user interest. Offi-
cials at those companies said that they
like the new Intel chip because its low
price lets them build low-cost systems
that have the i486 tag.

Besides the Advanced Logic Research
and AST Research machines that are
covered in this month’s First Impres-
sions, early 486SX systems will come
from IBM, Everex, and Acer. Sources
close to Everex said that the company
was readying two new 486SX machines:

Acer’s new AcerPower 486SX is one of
the first systems to use Intel’s new chip.

one in the Step line and one in the Tempo
line. The Step model would be designed
for upgrading to a full i486 or adding a
487SX, sources said. Prices weren't set-
tled at press time, but one source said
that the machines would sell for about the
same as a 33-MHz 386 PC. This was the

price point mentioned most often by
companies that said they're working on
486SX systems.

Acer introduced its AcerPower 486SX
the day after Intel announced the chip.
The desktop system comes with Micro-
soft Windows, 2 MB of RAM, a VGA
chip set on the motherboard, and the
usual assortment of interfaces. There are
two coprocessor sockets: one for Intel’s
new 487SX and one for Weitek’s WTL-
4167. Prices start at $2745.

IBM has already started selling its
486SX-based PS/2 Model 90s. The sys-
tems are a good bit more expensive than
the other 486SX machines announced so
far, but IBM says that they’re about 25
percent less expensive than the com-
pany’s 486-based counterparts. The
486SX Model 90s start at $8345.

Twinhead has “some sample systems
using the i486SX"" and plans to introduce
a machine later this year, a product
marketing manager said. The company
planned to show a desktop system at
Spring Comdex. A color laptop is slated
for Fall Comdex, he said. Northgate is
currently running the new chip in test
systems. *“We’ll certainly offer it as part
of our line,” said company president Art
Lazere. CompuAdd has a product under
development but is waiting “to see if the
customer demand is there,” a spokesper-
son said.

Expect new arrivals from Dell (which
staged a “technology demonstration™ of
a 486SX system the day after the chip’s
debut), Compaq, NEC, Texas Instru-
ments, and Toshiba, with other makers
following the pack.

As preliminary BYTE Lab tests in-
dicate, in most ordinary operations, us-
ers will not be able to tell if their PC’s
engine is a 40-MHz Am386 or a 20-MHz
Intel i486SX. But some vendors say the
i486SX lets them design systems that can
be easily upgraded to an i486. These sys-
tems will show whether the i486SX is a
price/performance leader or just a num-
bers game with a little SX appeal added.

—D. Barker

JVC and C-Cube Show Video Decompressor

that Goes Beyond MPEG

VC and C-Cube have demonstrated
what could be the first Moving Pic-
tures Experts Group video decoder/pro-
cessor chip. MPEG is an emerging tech-
nique and proposed ISO standard for
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compressing motion video at rates of up
to 50 to 1. The prototype processor can
decompress full-motion digital video in
real time, said Mauro Bonomi, C-Cube's
manager of product marketing. C-Cube
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It’s the information system you
can wear. Designed by PC innova-
tor Lee “Osborne 1" Felsen-
stein, Red is an
assemblage of
small components
that make up a
mobile informa-
tion system. The
¥ $2500 package
consists of a
slim CD-
ROM/CD audio
drive; a propri-
etary 16-bit
computer; a

' Smart Card
drive; a pressure-sensitive mouse-
like device; and Reflection Tech-
nology’s Private Eye, a tiny screen
that attaches to headgear and
hangs a few inches in front of the
eve, creating the illusion of a
high-resolution computer screen
floating in front of you. The idea
is to provide an image that you can
look back and forth at while con-
centrating on something else. For
example, a mechanic might have
a page from a repair manual on the
screen while working on an en-
gine. The repair manual would be
stored on CD-ROM. Red will run
for about 3 hours on its recharge-
able nickel-cadmium batteries,
Felsenstein said. Red is being sold
by Reddy Information
Systems. O

Slowly but surely, the CD ROM
industry continues to grow. Ac-
cording to the research group In-
fotech, the installed base of CD-
ROM drives grew to 1.25 million
in 1990 and 2250 titles (up from
1500 in 1989). Industry sales
more than doubled, reaching more
than $1.5 billion in 1990, accord-
ing to Infotech. O

Based on a survey taken at the
recent Federal Office Systems
Expo, Datapro Research esti-
mates that CD-ROM use in gov-
ernment installations will take

a giant leap in the next year. Only
26 percent of those polled said
they now use CD-ROM products,
but 82 percent said they plan to
use them in the coming year. 0



Introducing the PanaSync” CIL. 381 Monitor:

8514/ resolution.
VGA price.

If you want the ultimate VGA graphics standard. and you've resigned yourself to paying a premium of hundreds of
dollars to get it, you'll find our newest monitor pleasant viewing indeed.

The PanaSync C1381 gives you a sharp 1624 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution.

It's compatible with the most popular VGA boards, as well as analog RGB, MCGA. SuperVGA, and — of course — 8514, A
standards”

It's comfortable in virtually any IBM-compatible or Mac Il environment.™*

And it's 2 masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black-
matrix screen.

All this at a suggested retail price comparable to many Peripherals, Computers, Printers,
of the ordinary VGA monitors on the market right now. For Copiers, Tipewriters and Facsimiles

more information, simply call toll - free 1-800-742-8086. P
anasomc

ffice Automation/
PanaPro™Monochrome Desktop Publishing Monitors with Video Adapters. = v

PanaSync™Multiscanning Color Monitors.
M1900 * VG4, MCGA and 85144 are trade-
A?r ‘ } MIS()O marks of International Business
N ' AT Cl 581 Machines Corp.
N | * IBM XT, AT and PS/2 are registered
- trademarks of International Business

Muachines Corp. Macintosh §s a reg-

istervd trademark of Apple Computer

Inc. An optional cable is required
(IBM XT/AT & PS/2 Model 30) Jor Macintosh.

Circle 230 on Inquiry Card.




demonstrated the technology at the
recent Microsoft Multimedia and CD-
ROM conference.

The chip is not a compression device.
It is strictly for decompressing and play-
ing back video that has been generated
and compressed by other means. Com-
pression will be handled primarily by the
content provider; for example, the com-
pany that wants to squeeze moving pic-
tures onto a CD-ROM will have to have
the compression, or encoding, equip-
ment. Users will need only the decoding
device.

The C-Cube/JVC decoder will also
implement the JVC Extended algorithm,
which does MPEG one better with a
transfer rate, after decompression, of 4
to 6 Mbps. MPEG’s specified data rate
is 1.2 Mbps. JVC Extended can handle
four times the number of pixels specified
by MPEG, Bonomi said. MPEG “is good
for windowed broadcast-quality video”
but is not fast enough for full-screen,
broadcast-quality video, said Richard
Young, JVC director of marketing. JVC
says that its approach speeds up transfer
of digital video to the point where it’s
fast enough and sharp enough to look like

NEWS

broadcast-quality images.

JVC and C-Cube are working together
on the decoder chip. They’ve essentially
added JVC Extended mode to the MPEG
chip that C-Cube has been working on.
The demonstration at the Multimedia
and CD-ROM Conference was just that:
a demonstration; the chip won’t be a
product until late this year, C-Cube offi-
cials said. Most observers at the confer-
ence said that they thought C-Cube was
prematurely making an MPEG-related
announcement, since the specifications
are not finished yet. “Being early to
market always involves some risk,” Bon-
omi said.

While the demonstration of the MPEG
circuitry was impressive, C-Cube’s de-
livery dates, like the images in the de-
compressed video clip, are known to
move. The company has delayed its Joint
Photographic Experts Group compres-
sion chip several times.

Sony and Philips are working on an
MPEG decoder, and according to ru-
mors in Silicon Valley, Apple is working
on its own technology for compressing
images.

—D. Barker

Client/Server Architecture Seen as

Not Catching On

hy isn’t client/server architecture

being more readily accepted?”
When product managers raise that kind
of question—as an Oracle product man-
ager did at the recent DB/Expo confer-
ence—there must indeed be a problem.
Of some 1700 people at one Expo confer-
ence session, only about 100 said they
had implemented a successful client/
server database application.

Despite a steady release of new client/
server products, industry consultants in-
terviewed at the Expo were downbeat
about the future of the architecture. Ac-
cording to consultant Jeff Tash, “The
tools are not there. The experience is not
there.” Structured Query Language
standards are still an issue. The architec-

Quantum’s Write Cachin

but Is It Risky?

uantum is incorporating write-
caching technology in its new line
of 314-inch hard disk drives. Used in
high-capacity drives for minicomputer
and mainframe systems, write caching
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ture requires that the buyer deal with
multiple vendors for a single application.
And then there are the problems with
LANs. “Client/server computing is just
dressed-up LAN, and people don’t have
enough LAN experience,” said consul-
tant Shaku Atre.

Presentations at DB/Expo by Oracle
and Microsoft featured corporate testi-
monials for client/server solutions. This
indicated that real, live companies are
really using real, live client/server appli-
cations. But not everyone is sold. When
asked for his view on client/server archi-
tecture, database expert and consultant
Richard Finkelstein said, “I’m not sure
I'm ready to recommend it to clients.”

—Ellen Ullman

g Offers Speed,

speeds up performance and frees the
CPU to do other things. Critics, how-
ever, say that it entails certain dangers.
Write caching is similar to read cach-
ing in that data recently read from the
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Just as the chrome bulldog guar-
antees it’s a Mack truck, this new
logo will certify it’s a Multime-
dia PC. A system that meets the
MPC standard
(prime movers:
Microsoft and
Tandy) of at
least a 286
processor, 2 MB of RAM, a 30-
MB hard disk drive, a CD-ROM
player with audio capability, and a
VGA card and monitor, will
qualify to wear the MPC brand. O

Multimedia PC

With so many 386s and 486s out
there, how can a company distin-
guish its PCs? Amkly Systems,
headed by AST Research co-
founder Albert Wong, is trying
to sell serviceability. Amkly's
new 386s and 486s are based on
a modular architecture that fea-
tures a removable CPU complex
with on-card single in-line memory
modules, an EISA bus backplane,
and a “peripheral platform,” or
removable mass-storage cage.

The design simplifies making up-
grades, from the quick-release
thumbscrews that secure the
cover, to the snap-in disk drive
cage, to the programmable system
ROM.

Five vendors are forming a co-
operative agreement to develop
compatible applications based on
Sun’s Network File System proto-
cols for letting different types of
computers read each other’s data.
These applications will address
areas not covered by existing pro-
tocols and applications. The ven-
dors are Beame & Whiteside, for
DOS; FTP Software, for OS/2;
InterCon, for the Mac; Interlink,
for IBM mainframes; and TGV,
for DEC VAX minicomputers run-
ning VMS. The companies said
that they will release specifications
for the protocols to other vendors
and develop “reference implemen-
tations” in Unix that others could
use to develop similar applications
for their systems. The new appli-
cations could provide functions
such as letting a remote user re-
trieve E-mail, said David Kashlan,
president of TGV. O
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universal solution.
When you create an inter-
face with Vermont Views,
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used with any database
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to create charts, graphs,
and other images to enhance
text displays.

L3 Vermont
Rt wa Creative
LAl Software

Pinnacle Meadows,
Richford, VT 05476
Phone: (802) 848-7731
FAX: (802) 848-3502

Circle 348 on Inquiry Card.

* *®

WE GUARANTEE
YOUR SATISFACTION.
FOREVER.

We're so sure you'll
love Vermont Views that
we make this iron-clad,
money-back guarantee. If
youre ever dissatisfied
with Vermont Views, for
any reason, return it for a
prompt, no-questions-
asked refund. (All you
have to do is certify that
you haven't incorporated
our code into any ap-
plication.)

BhERk Rk R RBRE

Call for your FREE
demo kit!

800-848-1248

(Please mention “Offer 128")

Don't take our word for it. Put
Vermont Views to the test by
calling for your personal, free
demonstration kit. Or fax us at
(802) 848-3502.
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© Copyright 1990
Vermont Creative Software




hard disk is put into a memory buffer,
where it can be accessed quickly, signifi-
cantly reducing the overall access time.
With write caching, however, data is
written to a memory buffer instead of di-
rectly to disk. This frees up the processor
to move on to other tasks more quickly.
Then the data gets copied from the mem-
ory buffer to the hard disk separately,
while the processor does something else.

Some companies have found this tech-
nique too risky. If something interrupts
the process after the processor writes the
data and before the data gets to the disk,
the processor thinks the data is safe
when, in fact, it is not. If a drive fails
completely during a write operation, the
processor will have written data to the
cache that hasn’t yet made it to the disk
surface—but as far as the processor
knows, the write has been successful.
Quantum officials acknowledge this
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problem but say that the state of hard disk
drive technology is good enough now
that such an event is unlikely.

Quantum is offering a version of write
caching, called WriteCache, on certain
models of its ProDrive (200 MB or high-
er). Quantum claims that the technology
can achieve improvements of between 50
percent and 200 percent in data through-
put on write operations. WriteCache lets
the drives finish a random write opera-
tion completely after it is issued in about
23 ms; the processor, however, com-
pletes the write to the data buffer in 3 or
4 ms, Quantum says.

WriteCache can simultaneously write
data to disk from the buffer and write
data to the buffer from the processor,
Quantum says. This allows for a continu-
ous data flow in a similar manner to the
way a streaming tape drive operates.

—Owen Linderhoim

Diamond Transistors and Coolers Come Closer

D iamond is coming closer to being a
practical material for use in elec-
tronic applications. Scientists at Varian
Research Center (Palo Alto, CA) have
fabricated diamond transistors, and a
company called Diamonex (Allentown,
PA) is nearing commercialization of dia-
mond heat sinks to help keep high-speed
electronics cool.

Diamond transistors are potentially
faster and can take more heat and radia-
tion than even gallium arsenide devices.
A diamond’s hardness, high-insulation
value, and superior heat-transfer proper-
ties make it important as a substrate and
heat sink for electronics.

Varian researchers are now working
on their second generation of diamond
transistors. The first, which was an-
nounced last fall, was the first diamond
transistor that could be turned off. The
new transistor is similarly built by dop-
ing a natural diamond crystal with bo-
ron, but it’s small enough to fall within
the range of current ICs.

Varian is building metal semiconduc-
tor field-effect transistors. The transis-
tors are three gold-titanium contacts ap-
plied to the surface of the boron-doped
region of the diamond. The outer con-
tacts, the source and drain, are annealed
to make ohmic contact with the doped
diamond. The central gate contact is
not annealed. When a reverse voltage is
applied to the gate, the current flow
through the device can be reduced to
zero. According to Varian officials, this
is the first time that this has been done in
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a diamond transistor.

Varian’s work is still experimental.
The company hasn’t built a commercial
diamond semiconductor, and neither has
anyone else, although both the Japanese
and the Soviets have similar projects.

Meanwhile, artificial diamond could
show up in electronic equipment in a few
months in the form of thin-film heat
sinks. (Natural diamonds are already
used in some electronic applications, but
they are very expensive.) Diamond’s
thermal conductivity is more than four
times higher than the best presently used
material, beryllium oxide. The chips are
bonded to a small piece of diamond that
spreads the heat from the chips to a larger
conventional heat sink.

Diamonex has distributed samples of a
diamond-coated heat sink to potential
customers. According to David S. Hoov-
er, vice president of technology, prod-
ucts built on the company’s diamond heat
sink could be in production by the end of
the year. The first market, Hoover says,
is “things like laser diodes and high-
power FETs ([field effect transistors].”
Next, there would probably be multichip
modules and eventually very dense cir-
cuits such as microprocessors using emit-
ter-coupled logic.

The company grows its diamond films
by passing a heated mixture of hydrocar-
bon gases (e.g., methane, ethane, and
acetylene) over a substrate. If the process
is properly controlled, diamond forms
instead of graphite. ®

—Rick Cook

NANOBYTES

Three-dimensional graphics
like those seen on workstations
will be coming to personal com-
puter users as a result of a new
pact between Microsoft and Sili-
con Graphics, the companies say.
Microsoft has licensed Silicon
Graphics’ Iris Graphics Library
technology to incorporate it into
its own systems and applications
software. The Iris Graphics Li-
brary provides tools for developing
applications that let users manip-
ulate high-resolution, 3-D color
images. “Silicon Graphics and
Microsoft intend to integrate tech-
nology from the Iris Graphics Li-
brary with appropriate future
Microsoft software products,” a
Silicon Graphics spokesperson
said. [

With Sun’s optimizing compilers
priced at around $2000, Lucid
should attract attention by offer-
ing its new ANSI C optimizing
compiler at $495. Lucid C for
Sun Sparcstations and compatibles
offers ANSI C conformance and

a Kernighan & Ritchie mode. A
transition mode is also available,
letting you write ANSI C code and
link it with most K&R files. Lu-
cid plans to release a C++ com-
piler later this year, as well as a
C/C++ integrated applications
environment. I

One of the most talked-about new
titles at the Multimedia and CD-
ROM Conference was Desert
Storm, Warner New Media's au-
diovisual CD
covering the war
with Iraq. As-
sembled in con-
e =38 junction with
Time, the CD includes the text of
unedited dispatches from Time
correspondents and the resulting
stories as they appeared in print;
audio segments, such as news re-
ports and presidential sound
bites; and about 300 photos. You
can search the material using
either an index or a time line. The
$39.95 CD is out first for the
Macintosh; a Windows version will
be released later, a spokesperson
said. m
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People are always looking for

affordable ways to make a better impression.

Soon a lot more people will
be looking their best. Because
now the best features of the
HP LaserJet III printer are
more affordable.

The new LaserJet IIIP printer
features HP’s exclusive Reso-
lution Enhancement tech-
nology. An innovation that
provides 300 dpi print quality
superior to that of ordinary
laser printers. The PCL5
printer language, with font
scaling and HP-GL/2, brings

even more to your documents.

Fourteen bit-mapped and
eight internal scalable type-
faces give you thousands of
options. And, to make things
even more interesting, the
LaserJet IIIP produces pat-
terns, shading, spirals,and
mirror images. In portrait or
landscape.

HP has picked up the through-
putspeed ofthis4 ppm printer.
Due to a considerably faster
I/0O rate, the LaserJet IIIP
accepts data as quickly as your
PC can transfer it. So you not

Call 1-800-752- 0900, Ext. 2255 for your nearest authorized HP dealer.
Adobe and PostScript are registered trademarks of Adobe Systems Inc. in the U.S. and other countries.
* Suggested U.S. list price. ©199]1 Hewleti-Packard Company PE 12109

only get your output faster, you
get your screen back faster.
The LaserJet IIIP also has
anew 16 MHz processor and
PCL5 for on-the-fly typeface
scaling and fast vector
graphics. These advancements
mean this compact printer




Tell them about
the new LaserJet [1IP

requires less time to print than
many laser printers with
higher ppm rates.

For versatility, the LaserJet
IIIP has a multisized paper
tray that accepts various sizes
of paper and envelopes. An
optional Adobe"® PostScript’
cartridge is available. And, of
course, the LaserJet IIIP is com-
patible with all major software
and HP LaserlJet accessories.

The good looks you get with
the newest HP LaserJet look

even better when you con-
sider the price. Just $1,595*
For a faxed data sheet, dial
(208) 344-4809 from your FAX
machine and enter document
[.D. number 9600. Now every-
one can add a little polish to
their work.

HP Peripherals
When it’s important to you.

/A packarc

Circle 480 on Inquiry Card (RESELLERS: 481).
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The 4865X
Falls Short

MICHAEL NADEAU AND ALAN JOCH

Surprise! A 40-MHz
AMD 386 system
offers better
prlcelpérformanéé

than either of two

new 486SX systems

Hold onto your hats. The PC industry is in for
another CPU war. After Intel effectively bur-
ied the 286 in favor of the 386SX, the PC CPU
king appears to be positioning the new 20-
MHz i486SX to do the same to its 386DX chip.
Perhaps not coincidentally, this move comes
at the expense of Advanced Micro Devices
(AMD), as it did with the 386SX.

AMD is a licensed second source for the
286, which generated a great deal of revenue
for the company in the 286°s heyday. To coun-

ter the declining 286 market, AMD has cloned the 386DX—so well, in fact, that
it can reliably boost the clock rate to 40 MHz; the best Intel offers is 33 MHz (see
*“The 386 Gets a Competitor,” March BYTE).

Intel’s i486SX is simply your garden-variety 1486 sans working FPU functions
(they are disabled) and running at 20 MHz. To add an FPU, you must buy an
80487SX, which is really an i486 CPU with its math coprocessing capabilities
intact. An 80487SX retails for $799. An Intel 33-MHz 80387 math coprocessor
(a 40-MHz version is not yet available) retails for $994.

The 386SX took sales away from the 286 because it let system vendors build
more powerful PCs ata price competitive with those of 286-based machines. And
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the surging popularity of Windows 3.0 ac-
celerated the demand for more powerful,
inexpensive systems. But the case of the
1486SX versus the Am386 will be differ-
ent. BYTE has made preliminary tests on
two prototype 486SX systems, from Ad-
vanced Logic Research (ALR) and AST
Research, and a prototype Am386 system
from Club American Technologies. Per-
formance differences are minimal. All
will run most business applications under
DOS or Windows without working up a
sweat. This battle will be won primarily
on price and availability.

These machines also create a new per-
formance niche between standard Intel
33-MHz 386 systems and 25-MHz 486
systems. The price range varies signifi-
cantly, with the 486SX systems on the
higher end. All three systems should be
available by the time you read this.

ALR and AST:

Similar Design, Different Prices
Comparing the ALR BusinessVEISA
486ASX and the AST Premium IT 486SX/
20 is interesting as much for their similar-
ities as for their differences. Both feature
expandable CPUs, offer a similar range of
options and base configurations, and have
roughly equal performance.

The main differences are in price and
in the way the CPU and FPU upgrades are
implemented. The ALR uses EISA archi-
tecture, while the AST has ISA slots;
ALR also offers ISA and Micro Channel
architecture versions of the Business-
VEISA 486ASX. Both companies were
among the first to offer an expandable ar-
chitecture. (For a comparison of the com-
panies’ architectures, see “Two to Grow
On,” June 1990 BYTE.)

The BusinessVEISA 486ASX came
with 5 megabytes of RAM, a 150-MB
hard disk drive, 5%- and 3%-inch floppy
disk drives, a Super VGA adapter and
monitor, and an UltraStor Ultra 22C
EISA caching ESDI hard disk drive con-
troller. As configured here, the ALR unit
sells for about $7800 (pricing on the con-
troller was not set at press time). Asanin-
troductory offer, ALR is bundling Win-
dows 3.0 and DOS 4.01 with the system.

We also had ALR’s SuperCharged 486
CPU/Math Chip (retailing for $1095). It
is actually a fully functional i486/25
CPU that plugs into an empty socket on
the CPU module. You can use a20-MHz
80487SX in the same slot as the i486/25
(the module has both 20- and 25-MHz os-

PHOTOGRAPHY: SCOTT PARKER /AViS PHOTOGRAPHY ® 1991
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cillators), but for about $300 more than
the price of the 80487SX, ALR isoffering
what amounts to a CPU upgrade.

We clocked the upgraded system’s
CPU index at 6.28-—a respectable score
for a 486/25 system. Doing the upgrade is
not quite as simple as pulling one board
and inserting another: The CPU module
is actually two boards plugged into two
proprietary slots and held together by one
screw that threads into the floppy disk
drive support. We had to remove the cach-
ing hard disk drive controller to gain ac-
cess to that screw.

AST sent us the Model 213V, equipped
with a 210-MB Intelligent Drive Elec-
tronics (IDE) hard disk drive, a 3%-inch
floppy disk drive, 4 MB of RAM, and an
integrated Super VGA adapter and moni-
tor. This system will sell for $5090 witha
monitor, Although ALR’sbase unitissig-
nificantly cheaper than AST’s, there is
little price difference between fully con-
figured versions.

The unit will make use of AST’s Cupid
CPU boards, which lets you upgrade the
system by swapping boards. The Pre-
mium II 486SX/20 uses a slightly differ-
ent design than previous models. Prices
for upgrade modules are not set, but AST
expects them to be somewhat lower than
earlier versions.

The AST machine edged out the ALR
machine on the CPU index: 5.14t0 5.02.
Both scored lower than the Club’s 5.41,
although mere mortals aren’t likely to no-
tice the differences in their applications
among these systems. The AST and ALR

AST Premlum i

systems showed better hard disk drive and
video performance, which reflects more
on the quality of the components used
than on the CPU.

The ALR machine was ruggedly built.
Its metal cover and frame make for a rigid
construction. It is, essentially, the basic
desktop BusinessV EISA design that ALR
has been using for some months now. The
AST machine is notas rugged as either the
ALR or the Club. Its plastic base flexed
considerably with the cover off, and it did
not sit evenly on a flat surface.

The AST machine offers a few advan-
tages that the ALR machine doesn’t. It
comes standard with a set of excellent sys-
tem utilities, as do all AST systems, n-
cluding a software disk cache and system
diagnostics. The Premium II's integrated

Club American Eagle

Club American Eagle
Series 3/40

Without hard disk drive or
monitor, $1895 (desktop)
and $1995 (tower); with
100-MB IDE hard disk drive
and Super VGA monitor

and adapter, $2895 (desktop)
and $2995 (tower)

Club American
Technologies, Inc.

3401 West Warren Ave.
Fremont, CA 94539

(415) 683-6600

fax: (415) 490-2687

Circle 1174 on Inquiry Card.

ALR BusinessVEISA
486ASX

Model 101 (no hard disk
drive or monitor), $2795;
Model 80 (80-MB IDE
hard disk drive), $3495;
Model 150HP (150-MB
ESDI hard disk drive,
Super VGA controller, and
5 MB of RAM), $6195

Advanced Logic Research,
Inc.

9401 Jeronimo

Irvine, CA 92718

(800) 444-4257

(714) 581-6770

fax: (714) 458-0532

Circle 1172 on Inquiry Card.

AST Premium I1
486SX/20

Model 3V (no hard disk
drive or monitor), $2995;
Model 83V (80-MB IDE
hard disk drive), $3695;
Model 213V (210-MB IDE
hard disk drive), $4395

AST Research, Inc.

16215 Alton Pkwy.

P.O. Box 19658

Irvine, CA 92713

(714) 727-4141

fax: (714) 727-9363

Circle 1173 on Inquiry Card.
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[ PRELIMINARY BYTE BENCHMARK SCORES

While the Club’s AMD Am386 CPU was a little faster than the i486SX in
either the ALR or AST, the latter two systems outperformed the Club in both
the disk and video tests. We 've included the CPU and FPU scores for the

ALR with the SuperCharged 486 CPU/Math Chip installed. Note that the ALR
had an optional caching hard disk drive controller, which inflated its disk
index. For each index, an 8-MHz IBM AT = 1.

CcPU FPU Disk I/0 Video
ALR BusinessVEISA 486ASX 5.02 N/A 8.69 13.70
ALR BusinessVEISA 486ASX

(with SuperCharged Chip) 6.28 24.71

AST Premium Il 486SX/20 5.14 N/A 2.91 11.12
Club American Eagle Series 3/40  5.41 N/A 2.76 8.04
Tandy 4033LX (33-MHz 386)* 3.10 N/A 2.49 5.41
Compaq Deskpro 486/25* 6.40 24.80 3.80 16.20

* For comparison only.

VGA frees an expansion slot and allows
for pass-through 8514/A graphics, should
you want to use it for, say, CAD applica-
tions. A graphics controller is an extra-
cost option from ALR.

Clone Afterlife

Club’s new Eagle Series 3/40 systems
preach a gospel of life after the 286 for PC
clones. The 40-MHz Am386 DXL CPU
controls Club’s new tower system and a
sleek desktop model. Based on our look at
the desktop system, this CPU may offer
enough performance and price difference
to make potential customers think twice
before committing to low-end 486s.

Out of the box, the Club does a yeo-
man’s job as a midrange PC. A full con-
figuration, at $2895 (well under similarly
configured 486SX systems from ALR
and AST), includes 4 MB of RAM, 64K
bytes of cache memory, a 100-MB IDE
hard disk drive and controller, a 1.2- or
1.44-MB floppy disk drive, one parallel
port and two serial ports, a Super VGA
monitor and graphics adapter, on-site ser-
vice, keyboard, mouse, DOS 4.01, and
Windows 3.0. Club also offers a stripped-
down version without a hard disk drive,
graphics hardware, or on-site service for
$1895. The tower version costs $100
more in either configuration.

In our evaluation unit, Club matched
the CPU with Cyrix’s FasMath 83D87
coprocessor, a price and performance al-
ternative to another Intel product (for a
detailed comparison of math coproces-
sors, see “FPU Face-Off,” November
1990 BYTE). The Eagle motherboard
also accepts Weitek’s 3167 coprocessor.

Club’s Rainbow 4000 Super VGA
adapter uses the Tseng ET4000AX chip
for 800- by 600-pixel and 256-color reso-
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lution. This brings a welcome clarity to
text and graphics applications. You can
expand the standard 4 MB of system
memory to 32 MB on the motherboard
and a maximum of 64 MB using add-in
cards. The standard power supply is a ser-
viceable 200 watts. The motherboard pro-
vides one 32-bit slot (for memory up-
grade) and seven 16-bit expansion slots.

Test Results

The alternative CPU/FPU team posted
respectable results in the BYTE bench-
marks (see the table). For starters, the
Club machine posted a CPU index score
twice as fast as the Tandy 4033LX’s, a
386/33 machine. Disk index scores for
the Club were marginally higher than the
33-MHz system, while the Club video in-
dex ranged about one-third faster.

The marketplace will also make com-
parisons to the new 486SX challengers,
and in this competition, the Club faired
well. It shined in the CPU tests and almost
matched the AST in disk tests. But the
ALR’s optional caching hard disk drive
controller made itaclear winner in the lat-
ter category. Video test results placed the
Club behind the two challengers, particu-
larly in the text display component. Over-
all, performance is not an overriding fac-
tor segmenting the systems.

Frugal Stability

Aside from a slight dark patch on the dis-
play screen and a lightweight chassis that
borders on flimsy, the Club Eagle was
clean and well designed. The company
will use it to stake out low-range and mid-
range CAD, animation, solids modeling,
and fluid dynamics applications, where
high-end performance isn’t mandatory
but economical pricing is important.

Club says that 40-MHz 386 chips plug
into the same basic system as its slower
33- and 25-MHz 386 computers without
any added costs for cooling or RFI shield-
ing. Thus, the lower initial cost of the
386/40 chip compared to the i486 is not
mitigated in the manufacturing process.

Confusing the Marketplace?

New CPU versions always seem to tempo-
rarily confuse the marketplace. Now, we
have two new CPUs that offer roughly the
same level of performance from two dif-
ferent companies. On top of that, one ap-
pearsto have asignificant price advantage
to both system vendors and end users.

By comparing the three systems here,
we can begin to predict where systems
using either the i486SX or the Am386 will
fall in the PC hierarchy. Performance-
wise, there is no secret. All three fall be-
tween 386/33 and 486/25 systems at the
CPU level. Advantages inherent to the
i4868X (e.g., its built-in 8K-byte cache)
will give it the edge in some applications.
The AMD’s faster clock speed will do
likewise in others.

If you absolutely, positively must have
the Intel logo on your CPU, you’ll be sat-
isfied with the performance of both the
ALR and AST systems. (In fact, both ma-
chines had higher CPU scores than some
486/25 PCs we’ve tested. ) Both also offer
better-performing subystems (e.g., video
and mass storage) than the Club. How-
ever, prices on 486/25 systems are fall-
ing, and you can find some with prices as
good as, if not better than, the ALR and
AST systems’ full retail price.

The Club Eagle will appeal to those
hungry for more processing power but on
a tight budget. The fact that its CPU is a
386 type and not an i486 should not be a
big drawback. If you really need every-
thing an i486 has to offer, you are better
off buying a 486/25 or 486/33 in terms of
price/performance.

These three systems will all appeal to
the same kind of user: the businessperson
or professional who wants the power to
run today’s demanding applications and
operating environments without paying
top-of-the-line prices. Whether the mar-
ket goes toward the i486SX or the Am386
matters mostly to Intel and AMD. Forend
users, the competition between the two
will mean more power at lower prices. In
our book, that’sa win. @

Michael Nadeau is managing editor of
the BYTE Lab, and Alan Joch is a techni-
cal editor for the BYTE Lab. They can
be contacted on BIX as “miken” and
“ajoch,” respectively.
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“A consistently strong performer across
all tests, the Tangent model 433e stands
out in this group.”  rc Magazine April 16, 1991 Tangent Multi-Server 433ms
! Capable of replacing 5 to 10 conventional servers.

PC Magazine, April 16,1991 * Intel 486-33 MHz EISA
TANGENT COMPUTER INC. * Upto 64 MB RAM
o SCSI Drive Arrays Up to 12 GB
Tangent Model 433e ¢ Continuous 1-3ms Average Access
| by Bill O'Brien * Up to 4 Ethernet Ports or 96 Serial Ports
EDITORS® + UNIX or NOVELL Configurations Priced from $14,900
CHOICE Tangent Computer's foray into the
April 16, 1991 realm of the EISA bus _is represented Tangept 433e / 4256. o 1 . 4
Tangent 433e by an investment-quality machine. Our high-end, award winning engineering workstation.

* Intel 486-33 or -25 MHz EISA
¢ 200 MB to 2.4 GB of Disk Storage

“The blg winner is the Tangent...” * EISA Caching 32 Bit Disk Controller )
BYTE, October, 1990 * Non-interlaced SuperVGA Monitor Priced from $5,995
‘ 1 Tangent 433i/425i
X D A 486 at a 386 price.
o o * Intel 486-33 or -25 MHz ISA
= = ' * 105 MB Up to 2.4 GB of Disk Storage
Compag Desapro 486 25 tfﬂ 84 [a8 | 61 103 122 | 82| 51.6 ¢ Choice of IDE, ESDI or SCSI
Tansen asees el [ e ar? + Non-interlaced SuperVGA Monitor Priced from $3,695
e [ - = " 1% 486 your way. Tell us your applications and operating environment

w ' — o B B B and we'l! configure a system to meet your needs 100%. Then we'll build,
test and ship your system. Pronto.

We're here when you need us. Our sales and support engineers are

When the editors got through writing about Tangent 80486 gaesic 0N teephoncy

systems, they didn't leave us a lot to say. Except price. First, Tangent is your first call for affordable high performance.
compare performance. Then compare price. What you'll see
is that Tangent is the price-to-performance leader in 486 Call toll free: 1-800-223-6677

systems, with a range of models designed to fit any need. ‘

All pricing subject to change without notice. ©1991 Tangent Computer. = C O "M P U .T E R

Tangent is a registered trademark of Tangent Computer, Inc. 486 is a - ——

registered trademark of Intel Corporation. Other product names may be the g = 197 Airport Blvd., Burlingame, CA 94010
trademarks or registered trademarks of their respective companies. Phone: 415/342-9388 FAX: 415/342-9380
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POPULAR PRAISE FOR
THE PORTABLE DESKTOP

This new generation
PC is remarkable for the
performance and practi-
cality it provides. Carry
it from the office, to
home, to multi-site
locations so all your
programs and files travel
conveniently with you.

Customers and critics
alike are praising the
Brick far its portability,
elegant design, whisper
quiet operation and
screamingly fast power.
This diminutive PC with
the unforgettable name is
designed for the way
you always wanted to
do compiting.

Here’s a sampling
from recent articles on
the Brick.

“Every once in a while a PC
product comes along in
which the performance,
design and concept are so
uncommon that a little
voice inside you says you
really want to have one.”

Jon Pepper,
PC Sources, 11/90

“Engineered with the way
people actually work in
mind. It answers the
question of how to trans-
port an entire environment
to and from several work
sites, something no other
product handles elegantly.

PC/Computing, 12/90

"

“Overall the Brick repre-
sents a clever counter to
conventional notebook
designs. It solves the
fundamental problem of
two-location computing.
You get to keep your home
and away files in sync
because they are the same.”

Tracy Licklider
BCS UPDATE, 7/90

“Ergo’s Brick maintains the
functionality of a desktop
PC within a small form-
factor...the Brick is a real
performer, consistently
outperforming both
Compaq’s and IBM’s 16 MHz
SXs on PC Labs computer
benchmark tests.”

Matt Ross,
PC Magazine, 9/25/90

“The Ergo Brick—that
delightfully small, full-
featured 3865X™ machine.
It’s almost silent, it’s fast...
a great personal computer
in every other respect t0o.”

Bill Machrone,
PC Magazine, 1/15/91

“The Brick is the first real
innovation in DOS based
computers in a long, long
time.”

Computer Shopper,
1/91

“The philosophy behind the
Brick is so obvious that I'm
surprised that no one has
thought of it before...you
can keep a monitor and a
keyboard at each work
location, carrying only the
computer guts (and your
own data) between loca-
tions...in a world of boring
and utilitarian PCs, the
Brick stands out for both its
elegance and its technologi-
cal sophistication.”

Stan Miastkowski,
BYTE, 6/90

THE

BRICK



“The
Brick is a
simple idea that is beauti-
fully executed, resulting in a
machine whose time has
clearly come. You get the
convenience of a laptop
with the uncompromising
performance of -
a desktop.”

Jon Pepper,
PC Sources,
11/90

“An ideal
system for
those who split
their working
time between
home and
office...The
stylish “black
granite” and beige cases
look as if they came straight
from the pages of a Sharper
Image catalog.”

PC Week, 9/24/90

One Intercontinental Way
Peabody MA 01960

TEL: {508) 535-7510 g
FAX: (508) 535-7512 C

“The Brick is first
class all the way. lts
appearance and feel
suggest even higher
quality than that of
the Toshiba and
Compagq... This svstem

provides an amazing

amount of features and
support for the price.”

Peter Varhol,
Personal Workstation

11/90

“..everyone who sees it

“Using the Brick is a
pleasure. In fact, several
things about the Brick are
terrific. By any standard
it's a well equipped and
competitively priced 386SX
desktop; when you add the
appeal of its diminutive
size, it becomes adorable.”

Eric Grevstad.
Portable Office, 12/90

“The beauty of this
arrangement is that
you never have tc
worry about the
consistency of your
data files... you just
take it all with you.”

Henry Fersko-Weiss,
PC Magazine, 3/9]

Hi-res video drivers are included for over 25 major apolications
inciuding Windows 3.0, WordPerfect, Ventura, Autoc ad, Cadkey,
and Lotus. The Docking Terminal ($349) permits instant hook-
up of aM cables and adds another 16-bit 3/4 length sfot.

falls in love with it...

Recommended.’

Jerry Pournelle,
BYTE, //9]

/

“Only slightly larger
and heavier than a
college dictionary, the
Brick is a faux-granite-
finished portable CPU that
explores the middle ground
between desktop PCs and
portable computers.”

Fred Paul,
/ PC/Computing,

8/90

Or to receive information via FAX, 24 hours,
OMPUTING
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INCLUDES

16 MHz Intel 386SX

4 MB RAM (exp to 8 MB)
44 MB 28ms hard disk
2,400 bps modem

1024 x 768 VGA adapter
with 1 MB video RAM

A 35" floppy/1.44 MB

& 16-bit hatf card exp. slot
A DOS33o0r4.01

A 1 year warranty
A
A

> >

30 day money back guarantee
Freight Prepaid
Plus Your Choice of:
A Windows 3.0 with
Adobe ATM, Mouse
or: ]
A DESQview/386 with QEMM,
Manifest, TreeB6, Cache86
A All software campletely set up.
Ready to go

Options: |
A 14MB24msHD  add $395
A 212MBl6ms HD  add $995 J
A 20 MHz Brick add $250
A 8MB total RAM add $396 r
A 387SX Coprocessor
16 MHz add $395
20 MHz add $445 1
A 12" 640 x 480 mono |
VGA monitor & 101 l
keyboard-beige add $218
A 14" 640 x 480 color |
VGA monitor & 101
keyboard-beige add $464

A Color coordinated VGA
monitor & keyboard,
as shown

A Docking Terminal

add $195
add $349

For further information

BY691

or to request our FREE Catalog

CALL TOLL FREE

1-800-633-1925

CALL 1-800-THE-BRICK
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Seven’s a Success

TOM THOMPSON AND OWEN LINDERHOLM

.s,y_s tem 7_'0 olf_e rs_ ___ Back in 1984, the Mac was the first microcom-
compatibility, puter to make a windowing operating system
—_— - available to a large audience. Over time, the
new features, and a Mac OS was enhanced with features such as
futlire growth pé{h- " hierarchical menus and 24-bit color. However,

___ certain parts of the interface began to show

signs of age, and by the late 1980s, some ex-
pert computer users were already running into the operating system’s 8-megabyte
memory limit.

In 1989, Apple announced its successor to the then-current version 6 software:
System 7.0. It would fix the limitations while providing new capabilities. System
7.0 was supposed to be available in about a year, but some delays pushed back the
launch date. However, Apple was making preparations for System 7.0’s arrival:
The base hardware configuration of the Mac LC and Mac IIsi made these ma-
chines ready for System 7.0.

System 7.0 has finally arrived, and the wait has been well worth it. System
7.0’s new features make it an upgrade that is as significant for Mac users as Win-
dows 3.0 was for Intel-based microcomputer users. What does System 7.0 offer,
and why should you switch to it? Here are a few reasons:

e A more consistent interface that makes the Mac even easier to use.
e Compatibility with existing software. Since System 7.0 is a revision of the
tried-but-true System 6.0.x, many existing Mac applications, desk accessories
(DAs), and cdevs continue to work. You can immediately take advantage of its
high-resolution TrueType outline fonts or peer-to-peer file sharing with no modi-
fication to the software. New interface features will completely change your Mac
working habits.
e OId limitations removed. Suitably equipped Macs can run System 7.0 as a 32-
bit operating system, expanding the program address space from 8 MB to 1 giga-
byte. Virtual memory support—where the contents of inactive portions of RAM
are swapped out to a hard disk and copied back into RAM as needed—Ilets you run
applications that are larger than the computer’s physical RAM.
e Future extensions. While System 7.0 preserves all existing OS calls for com-
patibility, it also augments its capabilities by supplying numerous new calls that
let applications share data and communicate to
m other applications or computers. You’ll be able
to use off-the-shelf applications that dynami-

System 7.0 cally exchange data with each other and pro-
Personal Upgrade Kit, $99; vide seamless access to remote databases.
Group Upgrade Kit, $349

Apple Computer, Inc T.he System 7.0 beta 4 software we saw oc-
20525 Mariani Ave. cupies eight 800K-byte floppy disks. Its hard-
Cupertino, CA 95014 ware requirements are simple: a Mac Plus or
(408) 996-1010 better with 2 MB of RAM and a hard disk
Circle 1167 on Inquiry Card. drive. The Installer application is an enhanced

version of the one used since System 6.0.4. It
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automatically identifies the Mac it’s run-
ning on and offers to install the complete
set of System software, utilities, and
printing services. Installation is just a
matter of feeding in the Mac disks until
the job is done. A Network Install appli-
cation lets you install System 7.0 over a
network.

Not Just Another Pretty Interface
After you restart a color Mac, you’re in
for a surprise. The Desktop icons are in
color. We’re not talking about the seven
color shades that you could use to tint
icons using System 6.0.x. These icons
sport many different hues, which imparts
a dramatic three-dimensional effect to
Desktop obijects.

Similarly, the scroll and title bars on
windows exhibit 3-D features, much like
Windows 3.0 or Motif (see the screen
shot). Naturally, Macs with black-and-
white screens use the old bit-mapped
icons and window dressing.

An application icon located on the right
side of the menu bar hints that you're run-
ning MultiFinder. You have cooperative
background tasking at all times now (see
Don Crabb’s Macinations column for
further details). This new Finder has
taken on additional interface duties be-
sides managing the screen and files,
while all the tasking switching code has
been moved into a hidden Process Man-
ager (more on this later). Clicking on the
application icon presents a pull-down
menu that lets you pick from a list of run-
ning applications.

Returning to the menu bar, a new icon
next to the application icon resembles a
balloon. Clicking on this icon gives you
access to Balloon Help, a built-in context-
sensitive help mechanism. When Balloon
Help is enabled, cartoon-style voice bal-
loons appear as you move the mouse over
the screen. The balloon’s tip points to the
object selected by the mouse, and inside
the balloon is a brief descriptive explana-
tion of the object’s function.

Consistency Is the Key

Apple has rediscovered the value of the
keyboard: The cursor keys let you navi-
gate around the Desktop, aniconatatime.
Or, you can type the first character of a
filename or folder name to selectan item.
This closely copies the behavior of the
ubiquitous Standard File dialog box, and
it provides a consistent way to select files
whether you’re in an application or at the
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TapeXpress ™
SCSland Cipher

HE]

TapeXpress ™
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3000i with Autol.oader
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5.7 Gigabytes/ 54 MB/min

-
The Complete Solution
For 9-Track & 3480 Tapes
On Your PC

® Transport data between locations
regardless of system type

= Saves the high cost of data
conversion

®» Flexible, easy to use software

® Doubles as a high performance,
high capacity backup device

= Superior service and support.
Cipher offers field service and
a 1 year factory repair warranty

® Cipher product connectivity
includes: SUN, APOLLO, DEC,
NCR, AS/400, RISC/6000,
ALTOS, Motorola

= Accessories and media

Cipher Data Products, headquartered in
San Diego, California, is a subsidiary of
Archive Corporation, the largest indepenad-
ent tape dnve manufacturer in the world.
Cipher has been a leader in the computer
tape drive and subsystem business for the
past 22 years with over 60 distributors
worldwide.

With one of the broadest productlinesinthe
industry, Cipheris theleading suppliertothe
largest computer companies in the world.

For the solution to your interchange and
backup needs, call Anita or Kim now at

1-800-4-CIPHER

(1-800-424-7437) for US Sales,
Spares & Repairs information,
for Europe, call 44-734-775757 (UK)

for Technical Support information,
call 1-619-693-7700

cipher

The choice of the world's leading computer companies
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Desktop. A new Desktop button in the
Standard File dialog box gives you an
overview of all the Mac’s mounted vol-
umes (i.e., disk drives, floppy disks, and
servers), and, like the new application
icon menu, it lets you choose from the list.

When you view a crowded folder’s con-
tents as text, new visual indicators help
you sort through the blizzard of names.
Folder names are prefaced by a right-
pointing arrowhead. Clicking on the ar-
rowhead opens the folder, showing its
contents as text names indented slightly
to the right. The arrowhead then points
downward, indicating that the folder is
open. This gives you a useful visual hier-
archy of folder directories.

System 7.0 handles DAs and cdevs ina
consistent manner. DAs were formerly
invoked from the Apple menu, and cdevs
hid out within the Control Panel DA’s
window. This made for a confusing inter-
face for novices. DAs and cdevs now be-
have like miniapplications: Double-click-
ing on them launches them. The Apple
menu can still be used to start DAs, even
though they aren’t part of the System file
now. Instead, they live in a special Apple
Menu Item folder. Cdevs are no longer ac-
cessed from the Control Panel DA, but
from the Finder within their own Control
Panel folder. This normalizes the Mac in-
terface so that you can access files, launch
applications, or modify system features
the same way.

Easy Changes

System 7.0 also simplifies how you cus-
tomize your system. Adding new fonts or
DAs to a System 6.0.x file required the
use of a Font/DA Mover application. Add-
ing new sounds meant using either Res-
Edit, a developer’s tool, or third-party
INITs. Now you simply drag DAs, fonts,
or sound resource files into the System
Folder to install them.

New folders within the System Folder
organize the population explosion of spe-
cialized files. The previously mentioned
Apple Menu Item folder places objects on
the Apple menu and is where DAs are cop-
ied by default.

The Control Panel folder is where
cdevs go, and an Extensions folder holds
the system extensions (e.g., AppleShare,
printer drivers, and INITs). A Prefer-
ences folder contains all those preference
files that applications create to store user
settings. A Startup folder holds those ap-
plications and DAs that you want
launched when the Mac starts.

The System file now lets you add or re-
move certain items easily. Double-click-
ing on it opens a window, displaying all
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the fonts and sounds. You can add sounds
and fonts by dragging the files to this Sys-
tem window, or you can remove them by
dragging the selected objects out of the
window. However, the System file still
does its old job of packing essential re-
sources that the Mac OS needs to operate.
A peek inside the System file with Res-
Edit 2.1 shows dozens of different re-
sources. The System file window lets you
view and manipulate resources (i.e.,
sounds and fonts) you’re likely to change.

he System file
now lets you add
or remove certain
items easily.

New on the Menu

If you go mousing around through the
Finder menus, you’ll discover some new
items on the File menu: Sharing, Make
Alias, and Find. The Sharing item lets
you make a volume or folder available to
any user on an AppleShare network on a
peer-to-peer basis. You select the object’s
access rights in a window that appears.
For folders and applications, the icon
changes to indicate that it’s shared. Users
access these shared objects by connecting
to them through the Chooser, exactly like
file servers.

The Make Alias item lets you create
and manage your information through the
use of alias files. An alias file points to
another Desktop object (e.g., a volume,
folder, or file). Alias files are treated ex-
actly as if they were the original files, but
their names are italicized so you can tell
them apart from the real files.

The Apple menu is hard-wired to
launch DAs inside the Apple Menu Items
folder. The exception is the Control Panel
“DA,” which is actually an alias to the
Control Panels folder. This implementa-
tion of the Apple menu thus provides you
with a way to access your most frequently
used documents, folders, and applica-
tions. Drag any document or application
(or its alias) to the Apple Menu Items fold-
er, and it immediately appears in the
Apple menu. Now anything you need is
only a menu choice away.

The Find item does just what it says: It
finds files. It has Boolean search opera-
tions for multiple files and can be set to
locate files on a particular volume by
name, kind, or date.

New Changes Inside

The changes to System 7.0’s graphical
user interface (GUI) are obvious. How-
ever, there are numerous modifications to
the Mac OS internally that, while not as
obvious, are just as significant. First, the
Desktop file, with all its size and speed
problems, is gone. All of a file’s bundle
information (the icon to display and the
file’s creator and type) is collected into a
Desktop database.

Unlike the old Desktop file, which re-
tained the icon of every file copied to the
disk, the Finder updates the database as
files are added or removed. Files and fold-
ers dragged to the Desktop are stored in a
hidden Desktop folder, and Trash itself is
now a folder.

There are a number of enhancements
to existing Mac OS managers. The File
Manager now assigns a file a unique ID
number. Applications use this ID number
to locate a file, even when it is moved to a
new folder or renamed. New File Man-
ager calls perform special file saves (so as
not to alter the ID number), handle cata-
log searches, and control file access rights
on foreign file systems, such as Unix vol-
umes.

The Event Manager’s role has been ex-
panded beyond simply dealing with low-
level events such as keystrokes or mouse-
clicks. It helps to handle a new class of
events called high-level events, which
transmit commands to other applications.
Another new event class, OS events, is
used by the Process Manager and coordi-
nates application switching (suspend/re-
sume events).

The Resource Manager has new calls
that enable it to read portions of a resource
into memory, edit it, and write it back to
disk. Formerly, the Resource Manager
had to read an entire resource—regardless
of its size—into RAM.

The new Memory Manager supports
both 24- and 32-bitaddressing modes. All
applications that are “32-bit clean” (i.e.,
that use all 32 bits of the address and don’t
manipulate a memory block’s character-
istics directly) will run in the 32-bit mode
without modification. Only Macs with
32-bit-clean ROMs (i.e., the Ilci, IIsi,
and IIfx) can operate in the 32-bit mode.
System 7.0 operates in a 24-bit compati-
bility mode to support older Macs. The
Memory Manager also supports virtual
memory on 68030-based Macs or 68020-



Free i860™ Processor and i860/APX Software!

By now, you've probably heard about our industry-first
4860™ MotherBoard that packs the power of the Intel
80486 CPU with the Intel 80860 RISC processor
(i486™+ i860=4860).

What you haven't heard is that,

for alimited time, when you buy

4 4860 MotherBoard with 8MB of RAM,
Hauppauge will give you an i860 RISC
processor and the i860/APX operating
system at no additional cost.

Why give you this capability? Because
you'll enjoy a level of processor perform-
ance never before seen in a PC. Our bet
is that you'll be so impressed, you'll
come back for more!

A PC Revolution: In the PC environment,
the 4860 is a 486-based MotherBoard with the new
EISAI/0 bus. It runs over 2 times faster than 386 com-
puters and delivers mainframe power for applications
including CAD, LAN and desktop publishing. This board
is fully compatible with DOS, IBM’s 0S/2, Novell
Netware and SCO UNIX. What’s more, Hauppauge’s
4860 supports up to 64 MBytes of memory withouta
RAM expansion board.

RISC-Y Business: The i860 processor is ideal in com-
plex applications, performing up to 25 million floating-
point operations per second. It adds to the power

of the 480, s0 you can run rings around ordinary PCs.

By adapting Intel’s APX (Attached Processor Executive)
software to our 4860 MotherBoard, we've created
away to exploit the power of the i860 to give

you practical multiprocessing. In fact, i860/APX
provides a base for entirely new appli—
cations made possible by the advent

of the i860 RISC processor.

Technical Features: 25 or 33MHZ
486/860- 4 Mbytes of high speed

RAM expandable to 64 Mbytes shared
between i486 and i860 processors

- Socket for optional Intel Turbo Cache
485™and Weitek 4167 - 7 EISA /0
slots- 64-bit expansion slot for
optional high-speed graphic frame
buffer- 1 parallel, 2 serial ports and

a built-in PS/2-style mouse port.

Enjoy a RISC-free investment. Our 4860 MotherBoard
is designed with the world’s highest performing
microprocessors. So you can have the world’s highest
performing PCs and workstations.

For more information, call 1-800-443-6284.

Hauppauge Computer Works, Inc.
91 Cabot Court

Hauppauge, NewYork 11788 !
Telephone: 516-434-1600 Haup p auge-
Fax: 516-434-3198

1n Europe (49) 2161-17063
In Australia: (7) 262-3122

Available at your local computer dealer.

See us at PC Expo, Booth 1628
Trademarks: 05/2: 1BM - Intel 386, 486, i860 and Turbo Cache 485™: 1ntel Corp. - DOS and Xenix: Microsoft Corp. - 4860, 4860 MotherBoard: Hauppauge
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based Macs equipped with a paged mem-
ory management unit.

The AppleTalk Manager now has
AppleTalk Phase 2 network addressing
and AppleTalk Data Stream Protocol (a
full-duplex communications data stream)
support built in. It also has enhanced pro-
tocol drivers and an Ethernet driver for
Apple’s EtherTalk NB board. System
6.0.x users need special INITs or cdevs
to enjoy any of these network features.

The Font Manager now uses TrueType
font technology to produce high-quality
text up to 32,768 points in size on both the
Mac’s screen and any output device, re-
gardless of the device’s output resolution.
The Font Manager achieves this by using
special outline fonts that are similar in
function to (but not compatible with)
PostScript Type 1 outline fonts. Since the
Font Manager is an integral part of how
the Mac displays text, all applications im-
mediately gain TrueType’s benefits.

New System Additions

As you might expect, System 7.0 requires
some new managers to implement many
of its new features. Here’s a quick run-

FIRST
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down on some of them.

The Alias Manager creates and uses
special alias records that store a file’s di-
rectory and volume information. A file’s
ID number is unique only on the volume
the file resides on; the Alias Manager
keeps track of files across volumes or
from backup devices by using an exten-
sive set of search algorithms.

A Data Access Manager lets a Mac ap-
plication access data sources on remote
computers. Applications thathave no con-
cept of using a database (database-naive)
can access database information by using
a query document and DAM. This query
document contains commands and data
that organize an application’s information
request into a format suitable for the data-
base. DAM establishes contact with a re-
mote server, opens a query document,
sends the query, and receives the returned
data. Certain applications can also send
data to the remote server.

An application can access different
databases simply by using different query
documents, and a Data Access Language
(formerly called CL/1) supplies a Struc-
tured Query Language interface for com-

Last Year A Patchwork Document
Imaging System Might Have
Cost You $250,000.

Now There's A Powerful
Turn-Key Solution For
Less Than $35,000.

EEF
Elex Electronic Filing

Get the full picture on page 53.
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municating with database applications.
The long-range potential of this manager
can’t be overestimated: DAM provides
the basis for any Mac application to access
databases or other data sources, whether
it’s located beyond a network gateway or
on a distant mainframe.

A Process Manager handles the Mac’s
cooperative background-tasking environ-
ment, a job formerly accomplished by
MultiFinder. It’s responsible for building
a partition in memory for an application,
loading the code, launching it, and sched-
uling CPU time for it. It also manages ac-
cess to shared resources. DAs, now con-
sidered applications, are launched into
their own memory partition. The Process
Manager assigns a 64-bit process serial
number for each process and maintains
context information on the process. Ap-
plications can use Process Manager calls
to launch other applications and to obtain
information on other processes.

Can We Talk?

One of the most promising features of Sys-
tem 7.0 is its support of Inter-Application
Communications. IAC lets applications
exchange “live” (continually updated)
information, unlike the static data snap-
shots taken during existing copy-and-
paste operations. System 7.0 provides this
IAC facility on several levels.

A Publish/Subscribe feature will see
immediate use in office work. An appli-
cation that is System 7.0-aware lets you
“publish” (make available) all or a por-
tion of your document. Other users ““sub-
scribe” to your document, and as you
make changes to your work, they are re-
layed to the subscribers. Data flow is not
two-way: It always progresses from the
publisher to the subscriber.

The Event Manager description men-
tioned a new class of high-level events that
are used for handling application commu-
nications. These are AppleEvents, and
they’re used by applications to request
services from another application, re-
spond to requests, or send messages. IAC
is organized as a client-server relation-
ship, where the requesting application is
the client, and the application processing
the request is the server. The Edition
Manager uses other AppleEvents to sup-
port Publish/Subscribe operations.

A Program-to-Program Communica-
tions Toolbox lets applications communi-
cate at a low level for tightly coupled con-
trol or to obtain services the Event Man-
ager can’t provide, Two applications use
the PPC Toolbox to open communications
ports and then establish a session.

Apple has provided a solid foundation



“My Dolch 486
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ee us at Booth 1630
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mmmmm”;‘%m portable that lets me get my work
May 20-23, 1991 « Atlanta, Georgia done anywhere. Not just a few files . .
.everything I had on my desktop!”

“Powerful?> You bet! AfterI
downloaded all my desktop stuff, on
it's 200 MB HD, I still had plenty of
room left and it screamed through
everything at 11 MIPSP”

“My Dolch P.A.C. is setting new
‘rules’. It's portable, fast and I still can
add 4 full-size internal expansion
cards. Wow!”

“You have to see the brilliant display
— I mean really see it. TFTis the latest
color technology, that's fully VGA
compatible.”
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“Get a Dolch today, choose a
286™. 386SX™, 386DX™ or a 486™
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—where and when you want.”

Why Wait?. . .Call today.
(‘§00)528 -75006 US; (800) 233 2077 CA

In Canada call Laptech 1-800-561-4527
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Dolch Computer Systems 372 Turquoise Strect * Milpitas, CA 95035 * Tel: 408-957-6575 * Fax: 408-263-6305
™ 286, 3865X,386DX, and 486 are registered trademarks of Intel Corporation
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The two folders with cable icons indicate that their contents are shared across the
network. An icon shows that someone is accessing the Shared documents folder.

of Mac OS-supported tools where appli-
cations can seamlessly exchange infor-
mation or access data sources. It will be
up to third-party vendors to lay the bricks
of new applications on this foundation.

Road Test

Our tests of System 7.0 included four
Macs: a Mac IIci with 8 MB of RAM and
equipped with a SuperMac Technology
19-inch monitor and a Spectrum/24 PDQ
board, a Mac IIfx with § MBof RAM and
equipped with an AppleColor 13-inch
monitor and an 8024 GC board, a Mac
SE/30 with2 MB of RAM, and a Mac SE
with 4 MB of RAM. We found that you’re
going to need at least 4 MB of RAM to
reap the benefits of System 7.0. On the
Mac SE/30, the Mac OS used about 1.5
MB, leaving only 500K to 800K bytes of
RAM free.

Many of our favorite applications (e.g.,
PageMaker 4.0, FreeHand 3.0, Illustra-
tor 3.0, and MacWrite II) worked fine.
Lots of DAs worked, including Zedcor's
DeskPaint 3.03 and CE Software’s Disk-
Top 3.0.1. QuicKeys 2.0 works, but some
features (e.g., a utility for mounting file
servers) signaled an error and quit. INITs
and cdevs were a mixed lot: Some per-
formed fine in the Extensions folder, but
others, such as Shiva’s configuration
INIT and Adobe Type Manager (ATM)
2.0, look for auxiliary files and must be
placed in the System Folder.
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System 7.0’s Sharing feature worked
reliably, and even System 6.0.x users
were able to access shared folders and vol-
umes. Our networking links to Unix via
a Cayman GatorBox and to DOSdom via
NetWare still worked. A beta copy of Far-
allon Computing’s Timbuktu 4.0 worked
fine, relaying color screens across a Lo-
calTalk network. In fact, users running
System 6.0.x can attach, view, and con-
trol System 7.0 Macs, getting a color pre-
view of the situation. We use Shiva’s
networked NetModem to dial remote
sites, and it operated fine, once we sorted
out where the cdev had to go.

The TrueType fonts produced excel-
lent output on both an Apple StyleWriter
and black-and-white laser printers using
the Adobe PostScript interpreter, and you
can actually mix both font types in a word
processing document. The new Laser-
Writer 7.0 driver no longer uses a Laser
Prep dictionary file, and it remembers
whether your last print job required color
or just black and white. Bitstream gener-
ously provided us with a number of differ-
ent TrueType fonts that produced gor-
geous results, proving that the TrueType
technology works.

ATM 2.0 still operates, so you have ac-
cess to both PostScript fonts on top of the
TrueType fonts. Adobe’s Illustrator 3.0
also works, but if you use a TrueType font
with its text tool, the text fails to appear.
Adobe is working on a fix. FreeHand 3.0

works with both PostScript and TrueType
fonts, down to setting the text’s fill and
stroke colors. However, printing color
TrueType text from FreeHand 3.0 to a
Tektronix Phaser II color printer (which
uses a PostScript clone interpreter) gave
the printer fits. We could print the file to
an NEC Colormate PS, which uses Adobe
PostScript 51.9. Both Illustrator 3.0 and
FreeHand 3.0 printed color text and
graphics fine on the Phaser II using Post-
Script fonts.

The upshot of these results is that, for
most applications, TrueType does well.
People who use graphics-intensive appli-
cations with text should check for poten-
tial problems, although the FreeHand 3.0
results hint that the situation isn’t as bad
as it seems. A bigger question mark for
TrueTypeisifyou have to send your work
to a typesetting service, but for now the
solution is to stick with PostScript fonts.

Should You Switch?

What does it cost to switch? Final pricing
wasn’t set when we went to press, but the
latest figures provided by Apple indicate
that the Personal Upgrade Kit, which in-
cludes eight floppy disks, manuals, and
telephone support, is available for $99. A
Group Upgrade Kit includes the Personal
UpgradeKit, plus software on a CD-ROM
and the NetWork Install application. It
costs $349.

It’s crucial in these days of blazing pro-
cessors and more powerful microcom-
puters to understand that hardware alone
doesn’t provide you with a working solu-
tion. Equally important is the software
that makes the system go. Apple’s System
7.0 solves the immediate problem of soft-
ware compatibility while providing new
interface and networking features that
you can use immediately. Apple is to be
commended for pushing the envelope for
making its tried-and-true GUI more con-
sistent and easier to use.

Over time, you can expect System 7.0~
aware applications that will cooperate
with one another in a powerful synergy.
These applications will have transparent
access to databases and exchange infor-
mation with other applications, all while
letting you work cooperatively with
others in the office. Apple has taken the
lead in showing that the office computer
can still be a productivity solution—and
notaproblem. ®

Tom Thompson is a BYTE senior editor at
large, and Owen Linderholm is a BYTE
senior news editor. They can be con-
tacted on BIX as “tom_thompson” and
“owenl,” respectively.
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If You Have Windows 3.0... If you don’t already have a CD-ROM drive,

/ Corel offers a package that includes
You Should l’-,lave CoreI.DRAWb CorelDRAW, a high-performance CD-ROM
CorelDRAW 2.0. It's the award winning P drive and an easy to use CorelDRIVER SCSI

graphics package that's easy to learn and
use. If you're artistic, you can create your
own graphics from scratch with CorelDRAW's
powerful drawing tools. In a hurry? Choose
from CorelDRAW’s collection of over 4000
clipart images and symbols, or use
CorelTRACE to automatically trace scanned
images and bitmaps. You can even import
graphics from other packages and jazz them
up in CorelDRAW.

And the CD-ROM version of CoreIDRAW
comes with over 3500 extra clipart images
from ArtRight — a $2000 value.

Thanks to the large storage capacity of the
CD-ROM, we are able to offer top quality
images and symbols in uncompressed
format, for easy and instant access.

interface kit. Corel offers you powerful plug
and play solutions for all your CD-ROM
needs, as well as access to the hundreds of
exciting CDs available.

Ride the CD-ROM and multimedia wave today!

’.0531572%!50

FAX: (613) 728-9790
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Dimensions: 7.5 x 9.75 x .25"

$249

No leasing plan available.

Speed: 20 wpm

200 pages of —

non-expandable memory

Multiple, non-glare,

paper-white screens

WWVE FOUND A NOTEBOC
THAN THE NEW 20 M
WWERE STILL LOOKING FOR (

As you can see, there are few notebooks more affordable
than the new 20 MHz Tandon NB/386sx. That’s because our

companyss larger computers.
And while the Tandon notebook may be extremely small,

new notebook’s only $3,495, a price thousands of its extra large 9 inch, non-glare VGA display makes
dollars less than most other computers in its class. IMMEDIATE | even the most complex graphics easy to read. The
And in addition to great savings, you get a superi- DELIVERY paper-white screen, specially designed to reduce
or, full-functioning computer with standard AVAILABLE. | eye strain, provides a sharp, bright image using

features that are options on most other notebooks.

The ready-to-go Tandon NB/386sx boasts the 20 MHz
Intel® 80386SX processor, the highest level of power you
can get in a battery-powered notebook today. But that’s just
for starters. You also get a 30MB IDE hard drive and a 3.5"
internal floppy drive, 2 MBs of memory expandable to a
whopping 16MBs, and three hours of battery life. Not bad
for a 6.5 Ib. machine small enough to fit on this page.

The NB/386sx is extremely versatile, too. It has one par-
allel port and two serial ports. So you can plug into a large
combination of devices like a printer, mouse, graphic tablet,
or modem. At the office, you can connect up to an external
monitor and keyboard, or even communicate with your

triple super twist LCD technology.

Of course, with any Tandon Computer you also get the
support you expect from a $400 million corporation. Prompt
delivery, a one year limited warranty, and helpful toll-free
tech support. We even offer a special leasing program. And if
for any reason you're not pleased, you get a full refund with-
in the first 30 days.

So if you're interested in a great little portable computer
with desktop performance, call us today about the new
Tandon NB/386sx or the Tandon NB/386sx. Model 60 with
a 60MB hard drive, for only $3,995.

There are other ways to save thousands of dollars on a note-
book, but just none quite as practical.



Dimensions: 8.5 x 11 x 2.1

Speed: 20 MHz

H

\

-

" $3495

| ": Lease: As low as $123/month

Non-glare, paper-white
VGA screen

2 MBs of memory
expandable to 16 MBs

{WITH A BETTER PRICE
1z TANDON NB/386sX.
VE WITH BETTER FEATURES.

66Tandon moves to the head of the class
when you compare Notebook features you

get for the dollars spent.?? Byte, March 1991

MaxRAM | 16MB 10MB T oMB

Base RAM | 2MB 2MB ["amB

Hard Drive | 30MB | 30MB | 20MB

Hard Drive - ‘

Option | 60MB 60MB 40/60MB

Screen | VGA \GA VGA

Dimensions | 8.5"Dx 11”L| 85"Dx 11”1, | 8.5"Dx 11"
x2.00 | x2.2"H x 1.8"11

Weight 7.51b. 5.71b.

*List prices published by IDC, and Hard Facts, April 1991.
Actual dealer prices may vary.

landon

TO ORDER DIRECT, CALL NOW:

800-800-8850

FAX 805-529-8408

Tandon reserves the right to amend specifications without notice. Tandon 486, Tandon 386, SL386sx, SL 486, LT/286,
LT/3866x, 396sx/N, 206/N, NB/386sx Tandon Tower 386, Tandon Tower 436, PowerPoster, MuiCACHE and MIAT are
f T: )

by
©1991 Tandon Corporation, Moorpark,
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A New Workstation Standard

ot since the introduction of the IBM

RISC System/6000 has there been
such an impressive introduction in the
RISC workstation market as the HP/
Apollo 9000 Series 700. But, unlike the
RISC System/6000, the Hewlett-Packard
Precision Architecture (PA) RISC pro-
cessor is not completely revolutionary;
earlier versions have been used in HP
minicomputers since 1986.

In the Series 700, the CPU board con-
tains three fin-cooled large-scale CMOS
chips: the FPU, the CPU, and the mem-
ory and I/O controller chip. High-speed
graphics-related operations are integral
to the design of the CPU board rather than
being implemented as a separate unit. The
FPU has special instructions for three-
dimensional graphics, including inverse
square root. The CPU includes the integer
processing unit and the memory manage-
ment unit. The memory and I/0 control-
ler chip is specially designed for high-
speed graphics, including z-buffering.
The 256K bytes of data cache and 128K
bytes of instruction cache (256K bytes on
the Model 750) are separate chips.

The CPU board can hold 64 megabytes
of RAM (128 MB with a daughterboard
on the Model 750). Because of the large
amount of memory involved, HP/Apollo
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uses error-checking and correcting
RAM. Any multibit memory errors can
be diagnosed, and any single-bit errors
are both diagnosed and corrected.

A few elements of the new PA-RISC de-
sign have migrated from Apollo’s PRISM
design: the multiply/add and multiply/
subtract compound instructions (the
RISC System/6000 has similar instruc-
tions) and graphics operations that are
closely integrated with the CPU instruc-
tion set. The PA-RISC design does not in-
clude innate multiprocessing, a feature of
Apollo’s PRISM RISC. Unfortunately,
the use of PA-RISC in the Series 700 sig-
nals the death of the PRISM.

Software designed for older versions of
PA-RISC can run on the newer versions
without recompilation. Therefore, more
than 3500 applications are immediately
available for the Series 700 workstations.

The HP/Apollo 9000 Series 700 con-
sists of three models: the 720, a desktop
design running at 50 MHz; the 730, a
desktop design running at 66 MHz; and
the 750, a deskside design also running at
66 MHz, but with an internal capacity of
192 MB of RAM and 2.6 gigabytes of disk
storage. The system box for desktop de-
signs is 20 inches wide by 17% inches
deep by 4% inches high. All systems are
highly modular: The separate ele-
ments (i.e., disk, CPU, power,
communications, and video) are
built as drawers that slide out of the
back of the units. The SCSI-2 link
between the disk drive module and
the communications module is

created with a short external cable rather
than through an internal communications
bus.

Besides the SCSI-2 port, the communi-
cations module includes two serial ports,
a Centronics parallel port, thin and thick
Ethernet ports, an audio speaker jack,
and the HP interface loop jack for the key-
board, mouse, and user input devices.

The high-end models include from one
to four EISA slots. Besides the array of
existing third-party EISA boards, youcan
order a Series 700 with an optional fast
SCSI-2 bus that delivers 10 MB per sec-
ond.

When we designed the Unix bench-
marks (see “The BYTE Unix Bench-
marks,” March 1990), the DECsystem
3100 was the fastest machine in the desk-
top workstation class. Our benchmarks
seemed to have plenty of headroom for
higher performance. Less than a year
later, however, we found that the RISC
System/6000 (with more than 50,000
Dhrystones) had driven the benchmarks
to the limit, so we began developing a new
set of benchmarks.

The HP/Apollo 720 exceeded many of
our original tests. Unofficial tests show
that it was giving more than 80,000
Dhrystones. Unfortunately, our new
benchmarks are not yet released, so we
can give only rough numbers on perfor-
mance. But there is no question that these
machines outperform not only all the Sun
machines in their price range, but also the
RISC System/6000, MIPS machines, and
others. The HP/Apollo machine showed
even higher floating-point performance
over the RISC System/6000. We will pub-
lish actual figures along with our new
Unix benchmarks. For the time being,
there is no reason to doubt HP/Apollo’s
claims of from 57 to 76 million integer in-
structions per second (depending on the
model) and from 17 to 22 million float-
ing-point operations per second.

The Model 720 CRX with two 210-MB
hard disk drives and 32 MBof RAM is the
fastest workstation BY TE has looked at to
date. Even with the low-end color display
board, the Motif displays are instanta-
neous. Because the display processing is
integral to the CPU design, the display
speed is nothing less than phenomenal.

The User’s Perspective

Despite IBM s effortto capture thelead in
the RISC work station market, Sun Micro-
systems still has a firm grip on the posi-



EEF

ELEX ELECTRONIC FILING

The ELEX Electronic Filing System
(EEF) is a hardware/software sys-
tem designed to reduce the fright-
ening volumes of paperwork that
burden businesses on a daily basis.
As paper is eliminated, transactions
are made in a fraction of the time
required by traditional means, costly
storage facilities are reduced, data
security and integrity is enhanced,
and work quality and quantity is
increased. These factors all give
companies and individuals the com-
petitive advantage they need to ex-
cel in the business environment of
the 90’s.

Filing vs. Archiving

Document image processing is a
new technology which has just be-
gun to evolve. The myriad of hard-
ware devices on the market, and the
lack of an industry standard proto-
col for communicating between
them, make the integration of an
electronic filing system a formidable
task. And without intelligent soft-
ware to control all aspects of the
storage, management, and retrieval
of documents, the filing system will
be nothing more than a micro-fiche
machine in disguise.

With these considerations in mind,
EEF was designed as a turn-key so-
lution which relieves the clients of
all the intricacies involved in inte-
grating a truly functional electronic
filing system. Yet its flexible design
allows continuous and smooth up-
grade as the users needs grow and
change.

Open Architecture

EEF is designed as a totally open
architecture system. Rather than
being a closed package, EEF is com-
posed of individual building blocks
defined by their area of electronic

filing functionality. These blocks are
not bound to specific hardware/
software limitations. As such, they
can be combined in a variety of
forms on each of the following op-
erating platforms, to achieve opti-
mal satisfaction of an application’s
specific demands:

e A single user workstation under
the DOS or the OS/2 operating
system.

e A local area network - Novell
NetWare 286 and higher or any
DOS 3.1 compatible network.

e A host computer under the
UNIX, VAX/VMS or IBM AS/
400 system with a PC connection.

Input

Scanner, Fax, Word Processing,
'Host Computer, Etc.

Processing

Document Manager, Retrieval
Engine, Hyper-Media, Database
Application Generator, Turn-key

Solution.

Output
Printer, Plotter, High Res. Display,

Fax, Host Computer

EEF Applications

The EEF system opens a vast new
world of opportunities for you. The
possible applications are limitless,
and to name a few:

Management Systems

Any application which requires
original documents and forms (e.g.
verification of signatures and L/C
in the banking area).

Scientific and Engineering Data

Any application in these fields
that requires maps, charts, logs,

sketches, etc.

Medical Uses

The kind of visual information
which is so essential for medical ap-
plications is handled by EEF in a
natural, straightforward manner.

Art Catalogs

Making multi/media presentations
of art works, for example at auc-
tions, can provide an exciting new
display method.

Real Estate | Travel Agency

EEF can be used to take the custom-
ers on an on-site electronic tour
without ever leaving the office, thus
shortening the process of selection.

EEF Pilot System

For prospective clients wishing to
enter the field, we have prepared a
pilot system, enclosing in one pack-
age the full range of functions nec-
essary for electronic filing. The sys-
tem components are:

Hardware

386 base micro-computer at 33MHz
with 64K cache, 8 MB RAM, 1.2GB
with access time of 0.8MS (disk cach-
ing), proprietary scanner and printer
interfaces, high resolution (1660 x
1200) CRT display, laser printer 300
dpi at 8 ppm, scanner 300 dpi with
100 page feeder.

Software

The EEF software package, includ-
ing the document manager, the
retrieval engine, the hypermedia
interface, and 20 hours of customi-
zation services.

Total cost for the pilot system is
30,000 USS.

For further details and literature,
please contact:

EUROPE: ELEX INFORMATION SYSTEMS SA

65, Rue de Lausanne 1202
USA: EL

Geneva Switzerland Tel. + 41 22 738 11 88 Fax. + 4122 738 11 90
EX INFORMATION SYSTEMS INC.

125-127 North 4th Street Philadelphia, PA 19106 USA Tel. + 1 215 627 7202 Fax. = 1215 627 2342.

Trademarks: DOS, 0S/2, Microsoft Corp; Net Ware, Novell, Inc.; UNIX, SCO Co
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rp; AS/400, IBM Corp; VAX/VMS, Digital Equip. Corp.



tion. Motorola-based workstations from
HP and Apollo are commonplace, but
they’re certainly no match for the RISC
market, which is dominated by SPARC-
and MIPS-based machines. SunView and
OpenWindows have attracted many de-
velopers and purchasers. Motif may be
pretty, but it leaves much to be desired
when compared to the Sun interfaces.
Motifrequires additional software for file
management and session control.

HP’s VUE has everything that is miss-
ing from Motif, including an excellent file
manager that not only looks better than
Looking Glass (Visix Software) and
X.Desktop (IXI), but uses windows in an
economical way. An outstanding (for Mo-
tif) feature of the VUE file manager is the
drag-and-drop action associated with the
file icons: Drag a text file to the printer
icon, and the file prints. Drag it to root
(background), and you are editing it.

The Work space Manager is completely
configurable, but only with some editing
of two quite technical description files (a
trait found with most Motif applications).
But the default design and two other sam-
ples will cover the taste range of most
users. The default VUE Work space Man-
ager control bar includes a clock, date,
system load plot, mail, hpterm, printer,
file manager, application manager, trash
bin directory, help, terminal lock, re-
sources control (Style Manager), and vir-
tual screen menu.

The system administration and docu-
mentation interfaces aren’t nearly as im-
pressive as VUE, but they’re still the best
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you will find on
any system.

IMPRESSIONS

The version of
HP-UX (HP’s li-
cense of Unix)
seems particularly
robust. Unlike
Apollo’s Domain,
this is a real Unix
kernel and operat-
ing system, with
HP’s own mix of
Berkeley Standard
Distribution and
System V utilities
and system calls.
HP is very much
part of the Open
Software Founda-
tion camp and,
along with DEC, is
promoting the move to OSF/1. HP-UX 8
complies with more elements of more
standards than I care to list here. I’l] just
say that this system will fit into any Unix
environment. The speed of the display
and X Window System implementation is
so fast that applications running on re-
mote machines are at least as fast as on the
host, and in most cases faster.

The only criticismthat I have as a useris
focused on an inexpensive, although im-
portant, component: the keyboard. The
keys feel loose, the tactile feedback is
minimal, and the Escape key is combined
with the Delete key (shifted) and placed in
an unconventional position in the lower
left.

Potent Portables for Power Purchasers
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Prices start at $11,990 for a diskless
version of the Model 720 with 16 MB of
RAM. The unit I saw lists at $34,490.

—Ben Smith

THE FACTS

HP/Apollo 9000 Series 700
$11,990 to $118,190

Hewlett-Packard Co. Inquiries
19310 Pruneridge Ave.
Cupertino, CA 95014

(800) 752-0900

Circle 1168 on Inquiry Card.

Since its acquisition last year by
Groupe Bull, Zenith Data Systems

has been unusually quiet. Once known for
regularly rolling out innovative computer
products, the company s apparent lack of
activity led some pundits to assume that
ZDS’s aggressive days were over. Wrong.
It has come blasting back with a raft of
new computers. I had a chance to take an
early look at two trailblazing products:
the first shipping notebook computer
based on Intel’s cutting-edge 386SL chip
set, and a top-of-the-line i486-based
portable.

The MastersPort 386SL is an example
of the first truly innovative technology
for PCs in years. It’s based on Intel’s
386SL, a two-chip set that lets computer
makers build portable PCs with a mini-
mum of parts. Although this means less



WE CAN'T ALL WORK IN THE SAME SHOES.
Why SHouLD WE WORK WITH THE SAME MOUSE?

Canlg'|79 on I-th Card lRESEI.I.ER? 180).
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When you think about it, a one-size-
fits-all mouse makes as much sense
as a one-size-fits-all shoe. Thats why
Logitech™ created MouseMan™the first
line of mice designed fo fit different
kinds of hands. All MouseMan prod-
ucts are ergonomically shaped for
comfort and ease of use. They're
also totally plug compatible with the
Microsoft® mouse. Of course, all come
with Logitech’s legendary quality and
lifetime warranty.

MouseMan for

the Right Hand
( ) g

MouseMan for 4 f-
the Left Hand

MouseMan
Cordless
Radio Mouse

For more information, call:

800-231-7717 ext. 2606

In CA: 800-552-8885 ext. 2617.
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Tools That Power The Desktop.




A PC that looks good in
your otfice won’t look good
for long out in the plant.

Heat murders micropro-
cessors. Dust decimates
disk drives. Vibration
victimizes video cards.

Any or all can wreck your
entire operation.

Mission Critical Workstation
1448: Combines a CRT and
CPU into one rugged NEMA-4
system with 9 option slots and . :
2 drive bays. A complete 3865X The Texas Micro line of
system from $7395. rugged, reliable ISA Bus
products and systems are specifically engineered
for those brutal industrial environments that eat

pretty PCs for breakfast.

Durability bulit in from scratch

To ensure maximum durability we design and
manufacture from scratch practically everything
that goes into our systems, like passive backplanes
which we pioneered for microcomputers in 1983.
These backplanes accommodate a full complement
of convenient, plug-in components, all compat-
ible with Compaq DeskPro® They're why our
Mean Time To Repair (MTTR) is a phenomenal
10 minutes.

You won't find passive backplanes —or lower
MTTR —in any of the leading office PCs.

More options mean more choices

We also build industrial-strength option cards to
handle myriad functions, in addition to our 286,
386SX ™ 386DX™ and 486™ CPU cards in a full
range of processor speeds. Our CPU card designs
use Very Large Scale Integrated circuits and pro-
grammable array logic devices to reduce compo-
nent counts by 50-60% which enhances reliability
and resistance to physical stress. Ultimately, the
design contributes to our remarkably long Mean
Time Between Failures (MTBF): 70,000-100,000
hours, calculated against the MIL Standard
Handbook 217E.

You won't find that kind of card selection—or
MTBF — among the leading PC makers.

We pretest, test, and then retest

You won't find them tor-
turing their systems like we
torture ours either. Not
only do we perform exten-
sive “shake, rattle and roll”
tests on each new design,
we pretest all our systems

Mission Critical Rackmount
3014 & 8014 (above) each has
14 option slots, 3 drive bays. For

computing where desktops die.

Acomplete 3865X 3014sysem  Defore they leave our dock.
from $4395 A complete 3865X <

8014 syoiem oo £3675. We burn them in at 55C/

131F for 48 hours straight

Without monitors.



| want FREE information about the Tough Choices
in PC systems available from Texas Micro.

Iam very interested! [J Call me to discuss specifications. [JSend me free information.

Name Title
Company Phone
Address City State Zip

Areyoua/an [(JEnduser [JCorp.purchaser [(JVAR [OConsultant [JGovernment Agency [JDP/MIS [JGovt. contractor
What product(s), service(s) do you provide

Applications you arer

1. How many PCs does your company plan to purchase?
Timeframe: [ Within next month O Within three months O Withinsix months
Quantity:
2. What type of configuration are you interested in?
O Rack-mount workstation [ Benchtop workstation O Tower system [ Industrial workstation O CPU Cards
3. Which processor do you require in your system?
O 286-based systems O 386-based systems O 486-based systems O Other

4. How many expansion slots do you need?

5. What specifications are most important to your application?

O Heat O Dust O Shock O Vibration O High availability [ Fault tolerant O Other
B-5-91
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Tou

just to make sure they can take the heat.

What’s more, we shock mount our disk drives to
stand up to vibrations surpassing Richter scale pro-
portions and we use only high-reliability power
supplies that can go for 100,000 hours MTBF.

Our guarantee is your guarantee

With all this reliability designed into our prod-
ucts, is it any wonder that we guarantee better
support than any of the other leading PC makers?
Every system comes with a full one-year, on-site
warranty. Theirs don’t. We also offer a toll-free
number for technical and sales information, a
regional network of sales engineers and engineering
support for system integration.

Why the competition Is no competition

Both systems similarly configured with 2MB RAM, Texas Micro-104MB hard drive,
COMPAQ-84MB hard drive, 1.2MB floppy, VGA graphics, keyboard, monitor not
included, purchase price discounts may vary by quantity and reseller.

Texas Micro™ is a rademark of Texas Microsystems, Inc. All other trade names rofevenced are the service mark, trademurk, o registered rad

Tough systems at gentle prices
The leading office PCs may
look prettier than ours. But
our industrial-strength sys-
tems are designed to be more
reliable, and to do it for no
more money than it costs for

the fancy office system. )
Which makes a Texas AT e
Micro PC look a wholelot = ca U]

Mission Critical Bencl;top

better in two places where it Json ot e s and

really counts: 2 drive bays the 2003 makes
. . Aocl 41 N}
Your production line and ~ deskiop compuine s
- in extreme environments. A
your bottom line. complete 386SX system from
$3950 without monitor.

For technical or sales information, call:

1-800-627-8700
b a

TEXAS
BEEmicho

.10618 Rockley Road, Houston, TX 77099 & Tel 713-933-8050, Fax 713-933-1029

7k of the respective
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power, there’s a lot more than meets the
eye in the 386SL. The 20-MHz processor
and its associated I/0 subsystem control-
ler have quite a few power-saving tricks
up their sleeves.

ZDS engineers have always specialized
in designing systems with pioneering
power-saving technology. They ve taken
the 386SL chip set, pushed it to the limit,
and then added their own bells and whis-
tles. The end result is a system that you es-
sentially never need to turn off. There are
standby and rest modes that will save your
work for what the company claims is up to
three weeks. This is done using a variety of
interesting tricks.

For example, the system state is stored
in two places. First, ZDS uses slow-re-
fresh (128-ms) RAM that’s one-eighth
the speed of conventional RAM (and uses
less power). Also, the system state is
saved in a special secure area of the built-
in Conner Peripherals 60-megabyte Intel-
ligent Drive Electronics hard disk drive.
The SL chipsetcanalsodynamically turn
ports on and off as they’re needed.

Admittedly, few of us would leave a
machine unused and turned on for three
weeks. What the design of the Master-
sPort 386SL really means is that it’s the
first notebook that you can use battery-
powered for a full day of note taking and
other work. It’s important to note that
there’s nothing particularly special about
the battery system; it’s all done through
power management. When the system is

MastersPort 386SL
about $5800
SupersPort 486SX
about $9000
SupersPort 486
about $11,000

Zenith Data Systems

2150 East Lake Cook Rd.
Buffalo Grove, IL 60089
(800) 553-0331

(708) 808-4300
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resting, it draws a paltry 40 milliamperes
of power. This sort of thing just wasn’t
possible before.

Physically, the system is a little wider
than the now-standard 11%% inches of
most notebooks. Its 12%-inch width
leaves room for an almost-full-size key-
board. And it still fit easily into my brief-
case. The MastersPort 386SL weighs inat
6% pounds and comes standard with 2
MB of RAM, a 1.44-MB floppy disk
drive, and a 32-shade gray-scale VGA
backlit supertwist display. There’s also
room inside for an optional 2400-bps
MNP level 5 modem.

Innovation isn’tinexpensive. Although
the exact price of the MastersPort 386SL
hadn’tbeen set at press time, it’sexpected

to retail for about $5800.

ZDS also introduced a top-of-the-line
portable: the SupersPort 486. It’s avail-
able in two incarnations: one based on the
new 25-MHz i486SX chip (sans math co-
processor), and the other with a full-
fledged 25-MHz i486 chip. If you remem-
ber the TurbosPort 386 (the first 386
portable), you won’t be surprised by the
design. The new machine is similar, with
a detachable keyboard. The keyboard has
a built-in IsoPoint, the interesting “roll-
and-slide” substitute for a mouse.

The SupersPort 486 is loaded: 4 MB of
RAM, a 120-MB hard disk drive, and a
64-level VGA display are standard. There
isevenroom inside the case for a % -length
ISA add-incard. The unit—complete with
a magnesium case—weighs 15 pounds
with its standard battery pack. Detach the
pack, and it weighs 10 pounds. Most users
are likely to use this behemoth near an AC
plug, and there’s an optional docking unit
(with ports and power supply) for the
deskbound SupersPort user. Its price
hasn’t been set yet.

Systems like these show that ZDS
hasn’t been sitting still while the rest of
the industry moves ahead. With the Mas-
tersPort 386SL, it has leapfrogged the
competition in one fell swoop. Certainly,
many other manufacturers will soon in-
troduce SL-based systems, but if you want
one now (and I sure do), ZDS is the only
game in town.

—Stan Miastkowski

Turbo Pascal Makes Windows Programming a Breeze

—tlodule: MDIFILEEDITOR File: HFILEAPP .PAS 32

A t last someone did it—brought out a
relatively mainstream compiler

THDIFilefipp = object(TApplication)
procedure InitMainMindow: virtual:
procedure Initlinstance: virtual:
end; [ 1=0b ject Hierarc]
i, JTHINDONSOBJECT

that runs in the Microsoft Windows envi-
ronment and produces Windows pro-
grams. The surprise is not just the com-
pany that did it, Borland, but also the
language, a Borland mainstay—Turbo
Pascal. Many people considered it a sur-
prise that Microsoft didn’t have a Quick-
BASIC for Windows included as part of

virtual ca_Firs Windows 3.0. It left a programming gap

Procedure Opesta) . = that couldn’t quite be closed by the likes of
end: i . TT0 The Whitewater Group’s Actor or Micro-
soft C 6.0 and the Windows Software De-
velopment Kit. Fortunately, Turbo Pas-
cal for Windows goes a long way toward
closing that gap.

The program operates completely
within the Windows environment. How-
ever, one major part, the debugger, is still
a character-based application running

{ Declare THDIFileN
PHDIFileMindow = T
THDIFileMindow = ob
function InitChil
procedure NewFile

( Construct a TFileMindow as an MDI child window. )
function THDIFileNindow.InitChild : PHindowsOb ject:
begin

InitChild
end:

:= New(PFileNindow, Init(@Self, ’"file child’)):
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Brian Chu
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: ]
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D=pt. Manager De

Tektronix introduces the first color printer that’s workstations. At the same time. And, like all our other
software-based PostScript-compatible for less than printers, it's upgradeable so you'll never outgrow it.
$5000. Our new Phaser I SX is great for individuals or So give usa call at 1-800-835-0100, Dept. 14] for
small groups. It works with Windows 30 or Macintosh  more information. Because no other color printer looks

QuickDraw using brilliant 300 dpi thermal-wax color. -— =
For bigger businesses, we have the Phaser 11 PX. =

It's PostScript-compatible with HP-GL and licensed E

by Pantone. It works with Macs, PCs, and UNIX ——

this good on paper.

Tektronix

The best and the brightest.

PostScript is i registered trademark of Adobe Systems, Inc. Phaser is a trademark of Tektronix, Inc. Copyright © 1991 Tektronix, Inc. All rights reserved.
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under Windows, rather than a fully Win-
dows-based program. In terms of the lan-
guage, little has been changed. Many reg-
ular Turbo Pascal for DOS programs that
stay incharacter mode will run right away
with one tiny change—renaming the Crt
unit as the WinCrt unit. These programs
run in a default window under Windows
that acts like a view onto a text screen but
which can be moved, resized, scrolled,
and so forth.

Programs that use the Borland Graph-
ics Interface are out of luck, as are those
that try to play lots of tricks with DOS or
directly access machine hardware. They
will have to be completely rewritten to use
Windows calls instead. It also isn’t possi-
ble to write applications that are intended
to run just under DOS. Turbo Pascal for
Windows will write programs to run only
under Microsoft Windows.

Fortunately, Borland goes a long way
toward making this aneasy task. Only one
tool, The Whitewater Group’s Resource
Toolkit, is required. It is included and
also runs under Windows. Best of all,
Borland has included a powerful and

easy-to-use object library for Windows
programming called ObjectWindows.
ObjectWindows abstracts the develop-
ment of Windows interface code so that it
is much easier for the Turbo Pascal pro-
grammer to deal with. For example, a
Hello World program written using
Turbo Pascal and straight Windows calls
takes about 100 lines of code. An identi-
cal ObjectWindows program takes only
16 lines of code. I found ObjectWindows
a great benefit, especially for the user
new to Windows programming.

Turbo Pascal for Windows can also
write and use Windows dynamic link li-
braries. This lets you make use of existing
code from other languages or write sec-
tions of another program in different lan-
guages, as appropriate. Anin-line assem-
bler is included, as is a command-line
version of the compiler for use with make
files. Full context-sensitive help is
included.

Allinall, Turbo Pascal for Windows is
a powerful and straightforward way to do
Windows programming, especially for
the Pascal enthusiast. It offers a great deal

of power and a good deal of help in deal-
ing with the complexities of Windows.
While it’s not as powerful for program-
ming Windows in depth as Borland’s
C + + or Microsoft C, it does make Win-
dows programming more approachable.
—Owen Linderholm

Turbo Pascal for Windows
$249.95

Requirements:

A 286 or better with Windows
3.0, 2 MB of RAM, and a hard
disk drive.

Borland International, Inc.
1800 Green Hills Rd.

P.0O. Box 660001

Scotts Valley, CA 95067
(408) 438-8400

fax: (408) 438-8696
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GPF Shortcuts Presentation Manager Development

hen I think of France, I think of

the cathedrals at Chartres and
Mont-Saint-Michel, of the wines, and of
bicycles and racing cars. I didn’t think of
software in connection with France, until
now. From Microformatic in Montreuil-
Sous-Bois comes the GUI Programming
Facility (GPF), one of the more complete
application generators for OS/2 Presenta-
tion Manager (PM) I've seen.

It’s more than a little work

to write an OS/2 PM applica- =R = ]
tion, especially one that [0 Cecopprn overs NN =N
queries databases. You have to Animator R L —
copy the code skeleton from a Generatur el N e LR
. . . Conpilet Sample List {Stal vl
sample application, edit your o e list il =l
own menu structure, design 10 Sonders 20 Mae 18357.50 ...t
all your dialog boxes, and fi- it o bl i LRI B
nally write the code to tie ‘ .90 ..
menu actions and dialog box RS Ul ety
controls to actual operations. | (-
Once you get to the point of [ Greop—— Yis
writing code, the edit-com- ! Name : Noie ned =
pile-link test for a PM applica- | | o

tion of any size can be tedious.
On a fast machine, even a
small PM program can take
several minutes to build; on a
not-so-fast machine, a sizable
PM program can take hours to

i | i
l [t Shaw Statt l

build. Using embedded Structured Query
Language slows down the process even
more by adding SQLPrep and SQLBind
steps to the already time-consuming com-
pile, link, and resource compile steps.
GPF shortcuts the PM development
process in several ways. First, you don’t
have to write any user-interface code. You
design the menus and dialog boxes in
GPF, and it generates all the Ul and SQL

source code you need: not only the re-
source files, but also the C code (with
comments and embedded SQL), a skele-
ton help file for the Information Presenta-
tion Facility, and a make file.

Second, you don’t have to go through
the code-generation, compile, and link
steps very often. GPF has an *“animator”
that interprets your interface definitions
to simulate an actual running program.

And finally, you don’t have to

Chatic [ Bold

5

do nearly as much bookkeep-
ing and debugging with GPF
as you would writing the code
by hand. GPF keeps track of
all the information in one cen-
tralized database, and it al-
ways generates the correct
code for the interface you’ve
designed.

Quite a feat, actually. GPF
combines a design facility
with a design interpreter and a
code generator. Add to that a
large assortment of prede-
fined actions, and you have a
tool that can really save you
time.

The version I'm working
with has about 45 predefined

Aboul
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RECENT STUDIES SHOW THAT 50%
OF THE PEOPLE WHO STORE VITAL DATA
ON DISKSARE G

It's no joke. A survey conducted

among computer users recently mvealed  example. Tl

that half of them have lost time and
monev because of accidental data loss.

Perhaps that explains why so
many people have felt compelled to
make the jump.

From other disks to Verbatim®

\fler all, no other disks in the
world guard against accidental data
loss hetter than ours.

Teflon® is a DuPont registend trademark

Take our DataLifePlus* disks, tor
> the only disks on
earth protected by an exclusive Tetlon®
coating. Which means you can actually
wipe fingerprints, dnst, even pencil
shavings off the recording surface.
Without wiping our vour valuable data.
Even more rermarkable is our
5k-inch Rewritable Optical Disk. It has
the capacity to store twelve file drawers
full of paperwork. Yet because it uses

OING TO LOSEIT.

N

AN

laser technology; if's virtually incapa-
ble of losing data. \erbatim also ofters
high perfarmance data cartridges,
color disks and mae.

And all of our products are certi
fied 100" error free and backed by a
lifetime warranty:

So nexl time, insist on Verbatini.

Becanse trustiig vour data to any-
body else would definitely be a step in
the wrong Hirection.
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GUI Programming Facility
$3500

Requirements:

0OS/2 Extended Edition 1.2 or
higher, 6 MB of RAM, IBM or
Microsoft C compiler, and OS/2
toolkit.

Microformatic U.S.A., Inc.
26 Plains Rd.

P.0O. Box 571

Moodus, CT 06469

(203) 873-1950

fax: (203) 873-2171

Microformatic, S.A.

2 Rue Navoiseau
Montreuil-Sous-Bois
93100 France
011-33-1-4870-1900

Circle 1171 on Inquiry Card.

action objects, which are pieces of code to
doaspecifictask—inother words, a func-
tion. I’m told that list is about to double,
and it will continue to grow as the product
evolves. Buyers of GPF get automatic up-
dates for one year from date of purchase.

I should also mention GPF’s support of
the IBM OS/2 Database Manager. GPF
knows all about making SQL database
queries and automatically includes the
SQLPrep and SQLBind steps when gener-
ating code for the DBM. That’s a big plus
for the product. The GPF Animator can
run the SQL queries interpretively—an-
other big plus.

On the negative side, the Animator re-
quires you to have IBM’s SQL dynamic
link library on your machine, whether or
not you want to develop database code.
So, if you want the benefits of the Anima-
tor, you must have Extended Edition. You
can use GPF without the Animator on
Standard Edition, but you will waste a lot
of time waiting for the C compiler. (A
spokesperson for Microformatic says
there will soon be a full-fledged version

that will run on Standard Edition.)

GPF is similar to the less expensive
CASE:PM from Caseworks, but it does
more. GPF has its own window and dialog
box editor; CASE:PM doesn’t. GPF gives
you more control over presentation ob-
Jects, supports SQL, lets you place con-
trol in client windows (not just in dialog
boxes), and animates your design. GPF’s
predefined action objects save you writ-
ing a lot of UI code that you would have to
write with CASE:PM. And GPF links
your custom code to the design at the de-
sign level, so you never have to edit the
generated code; CASE:PM forces you to
fiddle with the generated code, although
it can usually recognize and preserve
your custom code when it regenerates.

If you care at all about developing ordi-
nary PM applications, GPF is atool worth
considering, assuming you can deal with
the prerequisites. But if you want to de-
velop small, fast PM applications that ac-
cess IBM’s DBM, GPF is likely to save
you a lot of time and money. m

—Martin Heller

e ~Red
4‘"&{,

LUNCH BOX
PLASMA VGA

1.2MB or 1.44MB FD

42MB hard disk

Plasma VGA 640x480 screen
Plasma VGA card

Serial and parallel

86-key detachable keyboard
200W power supply

Fortune 1000 companies,
Universities and
Governments purchase
orders welcome

VGA LAPTOP $1,595

286-12MHz CPU

IMB RAM

1.44MB floppy drive
42MB hard disk

LCD VGA 640x480 Paper
white LCD

External monitor
connector

86-key keyboard

One 16-bit expansion slot
One 2400 Baud modem
expansion slot

Serial and parallel
Removable, rechargeable
battery Run 150 min.
3"(H) X 14"(D) X 12.5"(W)

Notebook 286-12
Notebook 386SX

$1,595
$1,895

OFFICE HOURS: MON-SAT 8:30AM-5:30PM PST

CRT 286-12MHz $995
386SX-16MHz .....$1,295
386-25MHZ oo $1,595

$1,845

1.2MB or 1.44MB FD

42MB hard disk 28ms
9"TTL monitor

Mono display card

Serial and parallel

84-key keyboard

200W power supply

Color VGA display ...+$1000
Carrying Bag................ +$55
Larger hard drive is available

All systems come with 2
years labor + 1 year
parts warranty.
Free lifetime toll free
technical support.

PCI VGA System
286-12MHz.coerorrn $1,045

1.2MB and 144MB FD
42MB hard disk

16 bit VGA card

14" VGA color monitor
Serial and parallel and
game ports

101-key keyboard
200W power supply
65MB. 100MB. 150MB.
200MB and 320MB

HD option

Mono System is available

LUNCH BOX
LCD VGA
286-12MHZuumrrursonn $1,275

1.2MB or 1.44MB FD

42MB hard disk

LCD 640x480 screen

LCD VGA display

Serial and parallel

86-key detachable keyboard
200W power supply

945"(H) x7.9"(D) x 15.7"(W)

el |G )

Price Subject To Change Without Notice

PACIFIC COMPUTERS
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9945 LOWER AZUSA, TEMPLE CITY, CA. 91780
TOLL FREE 800/346-7207 » FAX: 818/442-9112
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Actor is an interactive develop-
ment system for both beginning
and advanced Microsoft Win-
dows programmers. Relying on
the most modern object-ori-
ented programmingtechniques,
Actor boils down the complexi-
ties of the Windows APlzo afew
simple, but powerful, principles
called ObjectWindows™. Actor
delivers ObjectWindows™ in
an easy-to-use programming
environment ideal for learning
Windows while writirg your
programs one steJ at a time.
Add to this support for C librar-
ies and DDE, and you've got the
fastest route to Windows.

Q%8 Actor 3.1
with Object-
Windows'

Everything you need to start devel-
oping Windows applications. The
quickestwaytolearn about Windows
programming. Runtime generation
system not included.

List: $249

Oues: $98*

call Actor 3.1
Professional with
Object-Windows'

Includes Actor 3.1, The Whitewater
Resource Toolkit'. Object-Graph-
ics™ class library, and runtime gen-
eration system. Everything you need
to develop and distribute unlimited
copies of your Windows applications.
List:: $495 Ours 5288

A Division of Voyager Software Corp
1163 Shrewsbary Ave., Shrewsbury, NJ 07702

"Actor is a key tool for ushering in the next generation of graphical applications.”
—Technical Excellence Awards, PC Magazine, 1/91.

"The Actor programming environment for Windows is exceptional...Using Actor,
vou can do most of the things vou do with C in Windows ir a lot less tine.”
—Gary Entsminger, Computer Language, 3/91.

"If vou need 10 do Windows progranuning, I believe that [with
Actor] there has never been a better time or beiter way. "
—Joe Borkoles, .EXE Magazine, 11/90.

"Using Aclor has cut our development time by at least 75%."
—Michael Fannin, Chairman, Open+Voice Inc., 12/90.

"Actor is the onlv way 10 develop applications for Micrasoft’
Windows that is worth the trouble it takes. Period.”
—Jeff Duntemann, Dr. Dobb's Journal, 12/89.

Actor is an award winning product:

Finalist. Technical Excellence Award. 1988. 1990
’C Magazine

LANCGUAGE Winner., Progranuner's Productivity Award, 1990
PRODUCTIVILY .
Computer Language Magazine

;? Best in its Class, 1989
2 Info World

SPECIAL OFFER!!
Actor 3.1 = $99

Reg. List Price $249
*For u limited time only Exp. 6/30/91

Call Programmer's Paradise Now!

@ The Whitewater Group *
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1-800-445-7899
Corporate: 800-422-6507
{CORSOFT Division
Inteinational; 908-389-9228
Customer Service: 908-389-9229

Canaca: 800-445-7899
Fax: 908-389-9227

POLICIES

Phone Orders

Mon-Fri 8:30 AM-7 PM EST, Sat 9:30-2:3C
EST. We accept MC,Visa, AMEX. Domestic
shipments, please add $5 per item for
shipping/handling by UPS ground. Far
domestic COD shipments, please add 83
Rush service available.

Mail or FAX / International / POs
Phone number required with order.

Cal from your FAX telephone, and follow the
insiructions to receive more information on
the products featured above!

Corporate Accounts

Caf CGRSOFT, our corporate sales division
Ask about volume purchase agreements.
Returns

Subject to $25 processing charge

* All prices subject to change without notice



WindowsMAKER'*' PROFESSIONAL

The fastest way to create Windows
applications. Generates the Windows ®

-EXE w/ complete source & production

files (no royalties). Point & Click to

definethe userinterface. Animate your

design to instantly test its ook & feel.

Make changes on the fly without com-

piling. Custom code is preserved during code regeneration.
A state-of-the-art programming tool. Supports C++.
List: $995 Ours: $795

WATCOM C8.0/386

Unleash 386 power on your Microsoft C

code with WATCOM C8.0/386, a 100% ANSI

C optimizing compiler and run-time library

generating applications for 32-hit 386 pro-

tected mode. With C8.0/386, you can go

beyond the 640K DOS limit. Library and

source compatibility with MicrosoftC sim-

plifies porting 16-bit applications to the

386. Significant features include: full-

screen source-level debugger; protected mode version of the
compiler; execution profiler; linker; graphics library. Run-time
compatible with WATCOM F77/386.

Standard List: $895 Ours: $719

Professional List: $1295 Ours: $969

CLEARFOR C

Automatically creates accurate flowcharts, treecharts and source
prints from any code, no matter how old, big or complex. Can save
days ofreading listings and taking guesses.

Also provides instant presentation-quality

documentation which increases perceived

value of your work and impresses clients

or managers. Powerful features: 3 prepro-

cessor options, function cross-references,

prototype files, detail control. Full support

for most C compilers.

List: $200 Ours: $169

BRIEF 3.1 New Version!

The programmer's editor, from Solution
Systems, adds support for Microsoft
mouse, EMS caching, and step-for-step
Redo to all the features that have made
BRIEF the editor of choice for over
120,000 PC programmers worldwide.
BRIEF features multiple windows, tem-
plate editing, smart indenting, ;‘\
search/replace, complete keyhoard

configurability, editable keystroke macros, a C-like macro language
with source-level debugger and a powerful Undo for faster, more
productive programming.

List: $249 Ours: CALL

-

-

T
18

LIST
DEVELOPMENT SOFTWARE
386 Development Tools
386 VMM 295
386/D0S Extender SDK 495
Intel 386 C Code Builder 695
Lahey F77L-EM/32 {w/ 0S/386) 1390
MetaWare High C 386 995
08/386 Developer's Kit 695
'ATCOM Prof 1295
w/ 386 1790
WATCOMC 803 895

WATCOM FORTRAN77/386 1095
Zortech C++ Devel. Ed. 386 995

Assembly Language

Advantage Disassembler 295
MS MacroASM 150
Sourcer w/ Pre-Processor 170
SpontaneousAssembly 199
Turbo Debugger & Tools 150
C++

Borland C++ 495
C++/Views 435
Rogue Wave Tools.h++ 200
Turbo C++ 100
Win +4+ 249
Zinc for DOS 200
Zinc for DOS & Windows 300
Zortech C++ 200
Zortech C++ Database 300
Zortech C++ Developer's Ed. 450
C++ Bundle

Borland C++ and 3in 1 C++ 975

C-Communications

Essential Communications 39
Greenleaf CommLib 359
SitverComm °C” Async Library 249

C-Compilers

Instant C 5.0 435
Microsoft C 6.0 495
w/ MS Software Dev. Toolkit 749
w/ Objective-C 699

MS QuickC w/ QuickAssembler 199
WATCOM C 8.0 Professional 435
WATCOM C 8.0 Standard 395

C-File Management

Codebase IV 295
c-tree Plus 595
dBCII Plus 500

Essential B-Tree w/ source 198
The Toolbox - Prof. Edition 1095

The Toolbox - Special 695
C-General Libraries

C Function Library 99
CTOOLS PLUS/6.0 149
C Utility Library 249
Greenleaf Functions 29
Greenleaf SuperFunctions 299
Turbo C TOOLS/2.0 149
C-Screens

C-Worthy 399
Greenleaf DataWindows 395
Vermont Views 495
Vitamin C 395
VC Screen 149

OURS

265

489
115
919

969
1399
nyg
929
849

219
105
139
169
105

215

415

539
539
139
419
335

219
475
439
149
799
509

CALL
315
415
289
125

LIST
C-Utilities/Other

Bar Code Library 389
c-poc 189
INTERWORK 189
Label Master a9
MKS LEX & YACC 249
COBOL

COBOL/2 Compiler & Toolset 1800
Microsoft COBOL 900
Realia COBOL 995

Database Development

Clarion Personal Developer N
Clarion Prof. Developer 2.1 845
Database Graphics Toolkit 295

dBASE IV 795
R&R Code Generator 150
R&R Report Writer 249
Say What?! 50
SilverComm “C" Interface 9
SilverComm Library 2.0 249
Debuggers (DOS)
Periscope Debuggers CALL
Trapper 200
Editors

/ &9
MKS Vi 149
Multi-edit Standard 99
Multi-edit Professional 179
Sage Professional Editor 295
VEDIT PLUS 185
Wylbur 199
Embedded Systems
C6toPROM 149
Link & Locate ++ 395

Link & Locate ++ Extended LY
Pharlap 286/00S Ext-SDK 435

FORTRAN Language

FORWARN 399
FORTRAN Dev. Tools 149
Graphoria CALL
Lahey F77L 595
Lahey Personal FORTRAN 77 99
MS FORTRAN 450
SALFORD FTN 77 CALL
Graphics Libraries

Essential Graphics 399
Graf/Drive Plus Oeveloper's 299
GrafPrint Developer's 300
GrafPrint for Graphoria 95
GrafPrint Personal 75
GrafPrint Plus 150
graphics-MENU 179
graphics-MENU Data Entry 9
GX Graphics 149
HALO 395
HALO Professional 595
HALO Window Toolkit 535
lcon-Tools/Plus 150
PCX Effects 99
PCX Programmer's Toolkit 195
PCX Text 149
Super Pro-Pak 899
Turbo Geometry Library 200
Z-PHIGS Lite 199

Z-PHIGS Professional 79

OURS

319
169
169
165
399
197

1699
629
849

n
549
265
495
129
219

39

89
209

CALL
179

CALL
129
89
159
249
15
179

139
329
389
439

3719
139
CALL
479

299
CALL



800-445-7899

LIsT
Linkers/Librarians
Blinker 249
PlinkB6+ 395
RTLink/Plus 435
0S/2 Tools
CASE:PM for C or C++ 1995
MS 08/2 Pres. Manager Tkt. 500
Smalltalk/V PM 495
PASCAL Language
Object Professional 189
Topaz 99
Topaz Multi-user 149
TurboMAGIC 199
Turbo Pascal 6.0 150

Turbo Pascal 6.0 Professional 300
Turbo Pascal for Windows 250

Turbo Vision Toolkit 149
Prototyping

Dan Bricklin's Demo |1 249
Version Control Sys.
Sourcerer's Apprentice 499
Professional PVCS 435
TLb 99
Windows (MS) Tools

3-n1C 99
3-In-1 C++ 159
Actor 3.1 249
Actor Professional 495
Asymetrix ToolBook 395
CASEW 435
dBFast Windows 435
DbxSHIELD 595
DemoSHIELD 495
DialogCoder 499
Drover's ToolBox 295
InstallSHIELD 395
(nowledge 695
LogSHIELD 395
Magic Fields 295
MemSHIELD 395

MS Windows Development Kit 500
w/ Whitewater Resource Tlkt 635
ObjectVision for Windows 100

Paradox Engine 2.0 CALL
ProtoView 695
Sage Control Pak 595
Sitback for Windows 140
Smalitalk/V Windows 500
Spinnaker Plus 495
TbxSHIELD 295
WindowsMAKER 795

Professional 995
WinTrieve 395

OURS

169

-
g2

BBEasEELEEEBIE5554E

-
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BEBRIER

A Division of Voyager Software Corp

1163 Sh

bury Ave., Sh

bury, NJ 07702

LIST
APPLICATION SOFTWARE
Communications
BLAST I 250
Crosstalk Communicator 99
Crosstalk for Windows 195
Crosstalk MK.4 245
Crosstalk XVI 195
Paranet 80
Mathematics
Derive 250
Mathematica 386 695
Op. Sys./Environments
DRDOSS.0 199
MS DOS 5.0 CALL
05/286 Developer's Kit 695
08/286 DPMI Developer'sKit 935
05/386 Developer's Kit 695
08/386 DPMI Developer's Kit 935
VM/386 245
Spreadsheets
Lotus 1-2-33.1 595
Microsoft Excel 435
Quattro Pro 495
Utilities
386MAX5.0 130
BlueMAX 155
Central Point Backup 99
DIS DOC Professional 249
Dynamic Memory Control 80
Grasp 4.0 349
Hidaak 2.0 199
Hold Everything 199
MKS Toolkit 249
Norton Anti-Virus 18
Norton Commander 149
Norton Utilities 5.0 179
Opt-Tech Sort/Merge 149
PC Tools Deluxe 6.0 149
PreCursor 9%
SideKick 2.0 100
Squish Plus 100
SunShow EDSUN CEG CALL
Switch-It 99
Tree 86 90
Zeno 269
Word Processing
Ami Professional 495
Microsoft Word for Windows 495

WordPerfect 495
...Thousands more products

available! Call or fax today
for your FREE catalog.

1-800-445-7899

Corporate: 800-422-6507

(CORSOFT Division)
International: 908-389-9228
Customer Service: 908-389-9229
Canada: 800-445-7839

Fax: 908-389-9227

KnowledgePro WINDOWS

Use KnowledgePro to build fast, roy-
alty free Windows applications in
record time. Interactive design tools
and a rich object-oriented language
combine rapid development with
low-level control. Built in hypertext
and expert system features let you
create smart, easy-to-use solutions.
Use DDE to create intelligent front-

ends for Windows programs like Excel, Word and Superbase, Add
your own extensions with DLLs written in C, or C++.

List: $695 Ours: $629

3-in-1 C++ VERSION

The first case tool for window programmers. It consists of a Screen

. Designarand a C++ Code Generator. the C++ Version emphasizes the

window object-oriented design rather
than just window programming. The
detailed examples discuss the advan-
tages of object-oriented design of data
encapsulation, inheritance and dy-
namic 2inding. The design difference
between C and C++ code provides you
an excellent instruction to master ob-

ject-oriented design.

List: $159 Ours: $139

Bundle Offer: 3-in-1 C++ and Borland C++

List: $634 Ours: $429

ATTENTION CORPORATE CUSTOMERS

Call

(800) 422-6507

« Select from over 5,000 titles—and we special order too!

« Get quick delivery at great prices on Microsoft, Borland,
Lotus...etc. We buy software directly from all the major
publishers, and keep plenty of stock on hand. And we're
now an authorized IBM software dealer!

« Ask about volume purchase agreements, contracts, and
personally assigned inside & outside sales representatives,

CORSOFT is a Division of Voyager Software Corp

POLICIES

Phone Ocders

Mon-Fri 8:30 AM-7 PM EST, Sat 9:30-2:30
EST. We accept MC, Visa, AMEX. Domestic
shipments, please add $5 per item for
shipping/handling by UPS ground. For
domestic COD shipments, please add $3.
Rush service available.

Mail or FAX / International / POs
Phone number required with order.

Circle 258 on Inquiry Card.

FAXcetera (908) 389-8173

Call from your FAX telephone and follow the
instructions to receive more information on
the products featured above!

Corporate Accounts

Call CORSOFT, our corporate sales division.
Ask about volume purchase agreements.
Returns

Subjecto $25 pracessing charge.

* All prices subject to change without notice.



Powerina
PeeWee Package

he PeeWee, a system

that measures 1% by 10
by 8 inches and weighs just
over 4% pounds with a 40-
MB hard disk drive, is de-
signed to be transported
without a monitor and key-
board. The manufacturer
says the PeeWee is not a
portable PC but a powerful
system for office and home.

Each 12-MHz 286 unit

includes 1 MB of on-board
memory (expandable to 2
MB), a 40-MB Intelligent
Drive Electronics hard disk
drive (expandable to 200
MB), a 9- or 14-inch mono-
chrome monitor, and a key-
board. Its zero wait states
include dual speeds, and it
has a built-in 110-/220-V
switching power supply, two
serial ports, a parallel port,
and a 3%-inch floppy disk
drive. Color and mono-
chrome VGA monitors and a
LAN adapter for E-Net are
also available.
Price: $1095.
Contact: SAI Systems Lab-
oratories, Inc., 911 Bridge-
port Ave., Shelton, CT
06484, (800) 331-0488 or
(203) 929-0790; fax (203)
929-6948.
Circle 1287 on Inquiry Card.

Hand-Held with a
Switchable Axis

w eighing less than 1%
pounds with batteries
and measuring 7% by 4 by
1% inches, the CT1000

\

’ available from Toshiba. Run-
The CT1000’s battery-

backed SRAM cards act
as its disk drive.

NEW)S

WHAT'S NEW +« SYSTEMS

The lightweight PeeWee is geared for home and office.

hand-held computer oper-
ates at 10 or 4.77 MHz. The
IBM XT-compatible device
has 640K bytes of static
RAM and uses memory
cards in place of a disk drive.
The CT1000 includes a
serial and a parallel port, a
math coprocessor slot, and
a clear resistive matrix
touchpad over a 240- by
128-dot supertwist LCD.
The display is software
switchable for vertical or
horizontal use. Current
run-time libraries support
only C, but you can develop
an application in any lan-
guage on your PC. Custom
options are available.
Price: $2495; development
kit, $4995.
Contact: CogiTech, Inc.,
10 Birch Court, Goffstown,
NH 03045, (603) 497-
8898; fax (603) 497-8899.
Circle 1288 on Inquiry Card.

More Power
for the T1200XE

40-MB hard disk drive
version of the T1200XE
286 notebook computer is

ning at 12 MHz, the system
has 1 MB of RAM (expand-
able to S MB) and a 3'4-
inch floppy disk drive.

Its sidelit supertwist LCD
has a 640- by 400-pixel
resolution.

Price: $3799.

Contact: Toshiba America
Information Systems, Inc.,
9740 Irvine Blvd., Irvine,
CA 92718, (800) 334-3445;
in Canada, (800) 387-5645;
fax (714) 583-3437.

Circle 1289 on Inquiry Card.

Travel Light with
a Touchscreen

he 4% -pound Trav-

eLite 286 menu-driven
touchscreen computer has a
full-size backlit display with
touch overlay and internal
nickel-cadmium batteries. It
has bar code, serial, paral-
lel, keyboard, and docking
connectors. Other features
include integrated mouse em-
ulation, zero wait states,
1 MBof RAM, and a
512K-byte EPROM. Options
include digitized voice, a
docking unit, and an inte-
grated keyboard and case.
Price: $2495.
Contact: DFM Systems,

Inc., 1601 48th St., West Des
Moines, 1A 50265, (515)
225-6744; fax (515) 225-
7183.

Circle 1290 on Inquiry Card.

Desktop
Features
on a Laptop

12-MHz 80C286 lap-

top with 1 MB of single
in-line memory module
memory (expandable to 4
MB), the 9000LT uses a
Chips & Technologies NEAT
chip set and a 40-MB hard
disk drive. The 640- by
480-pixel VGA page-white,
backlit screen includes
16 gray scales.

The 9000LT’s internal
rechargeable nickel-cadmium
battery runs for more than
3 hours on a single charge,
according to the company.
The 163% -pound unit comes
with a battery-status report,
a low-battery alarm, auto-
matic shutdown of the hard
disk drives and screen, and a
110-/240-V auto-switching
power supply.

The unit’s full-size key-
board features 80 keys, 12
function keys, and an em-
bedded numeric keypad. Its
one serial and one parallel
port let you attach an exter-
nal keyboard or monitor so
you can create a Docking
Station or use the laptop as
a desktop computer.

Price: $1699.

Contact: Leading Technol-
ogy, Inc., 10430 Southwest
Fifth St., Beaverton, OR
97005, (800) 999-5323 or
(503) 646-3424; fax (503)
626-7845.

Circle 1291 on Inquiry Card.
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Personal
Printing
on the Mac

ow-cost, high-quality

laser printing for the
Mac is what GCC Technol-
ogies says you get from its
$999, 4-ppm Personal La-
serPrinter II. The PLP II fea-
tures six Bitstream outline
font families that let you re-
duce and enlarge text from
25 percent to 400 percent in
1 percent increments and
rotate characters to any
angle.

The print engine in the
PLP II includes a patented
toner recycling system,
edge-to-edge printing, and a
user-defined sleep mode. It
also has an interactive LCD
panel. An 8-ppm PLP IIS
and a 4-ppm Business Laser-
Printer II (BLP II) are also
available.

Price: $999; PLP IIS,
$1499; BLP II, $1999.
Contact: GCC Technol-
ogies, 580 Winter St., Wal-
tham, MA 02154, (800)
422-7777 or (617) 890-0880;
fax (617) 890-0822.

Circle 1292 on Inquiry Card.

CD-ROM Drive
Comes Outfitted

n external CD-ROM

drive for less than $500
is available from Genesis.
The GenStar 2000 drive
comes with Microsoft DOS
compact disc extensions,
audio software, device
driver software, a caddy,
computer cable, audio
cables for stereo hookup, and
an interface card.
Price: $499; bundled with
CD-ROM software, $699.
Contact: Genesis Inte-

NEW)S

WHAT’'S NEW -

PERIPHERALS

The low-cost Personal LaserPrinter Il is for Mac users.

grated Systems, 1000 She-
lard Pkwy., Suite 270,
Minneapolis, MN 55426,
(800) 325-6582 or (612)
544-4445; fax (612) 544-

4347.

Circle 1293 on Inquiry Card.

A Graphics
Display in Three
Frequencies

he Model RE9514

Super VGA color moni-
tor for the PC offers three
horizontal scanning frequen-
cies (31.5, 35.2,and 35.5
kHz) and vertical frequencies
of from 50 to 90 Hz. Com-
patible with VGA, Super
VGA, and 8514/A cards, it
has interlaced and noninter-
laced resolutions: 1024 by
768 interlaced and 800 by
600 or 640 by 480 non-
interlaced.

The monitor’s 0.28-mm
dot pitch of unlimited colors
is combined on a nonglare
screen with 90 degrees of de-
flection. Geometric distor-
tion is held to less than 1.5
percent. Additionally, the
Model RE9514’s casing has a
tilt-and-swivel base and a
shallow silhouette.

Price: $695.
Contact: Relisys, 320

South Milpitas Blvd., Milpi-
tas, CA 95035, (408) 945-
9000; fax (408) 945-0587.
Circle 1294 on Inquiry Card.

A Desktop Video
Publisher
That’s Portable

ediator, from Video-

Logic, converts com-
puter graphics to NTSC or
PAL video output. Able to
change most PC or Macin-
tosh display output signals
into a composite or S-video
signal, Mediator lets you
record the output to VHS,
S-VHS, Hi-8, and Video 8
tapes or display it on color
or LCD video projectors,
video monitors, or TVs.

The lightweight plug-

and-play converter is easily
transportable and automati-
cally determines if the input

source is PC graphics or a
Mac. Using its backlit key-
pad menu, you can overscan
or underscan, freeze a frame,
sharpen the picture, align
the graphics, and select the
output.

Price: $2995.

Contact: VideoLogic,
Inc., 245 First St., Cam-
bridge, MA 02142, (617)
494-0530; fax (617) 494-
0534.

Circle 1295 on Inquiry Card.

Feed Your Data
to a Panther

ased on Tandberg’s

TDC 3800 and TDC
3600 quarter-inch tape
drives, the Panther Tape
Backup Systems have ca-
pacities ranging from 60 to
525 MB. Backup/restore
rates range from 5 MB per
minute to 12 MB per min-
ute. The high-end Panther
model can back up 525 MB
of data in less than 45 min-
utes, according to Tand-
berg.

For the PC, the Panther
systems are available in inter-
nal and external configura-
tions. Panther software is
compatible with DOS,
0S/2, Novell, Unix/Xenix,
Pick, and LAN Manager.
Price: 60-MB internal sys-
tem, $995; 525-MB external
system, $2695.

Contact: Tandberg Data,
Inc., 2649 Townsgate Rd.,
Suite 600, Westlake Vil-
lage, CA 91361, (805) 495-
8384, fax (805) 495-4186.
Circle 1296 on Inquiry Card.

Tandberg’s Panther
quickly backs up
your data to tape.
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Motherboard
Convertibility

two-in-one mother-

board lets you have a
386 or 486 machine at the
snap of a CPU. The board is
based on the 386/i486 AT
chip set from United Micro-
electronics. You can up-
grade the board from a 386 to
a 486 by changing the CPU
and some jumpers.

The board includes se-
lectable cache memory from
64 to 256K bytes and eight
single in-line memory mod-
ule sockets for up to 64 MB
of RAM. It supports shadow
RAM and the 80387.

Price: $635, without a
CPU.

Contact: Zeny Computer
Systems, Inc., 4033 Clipper
Court, Fremont, CA
94538, (415) 659-0386; fax
(415) 659-0468.

Circle 1297 on Inquiry Card.

This Digitizer
Captures in Color

he VIP 640C video

digitizer board captures
resolutions of 640 by 480
pixels with a color resolution
of up to 24 bits. Designed
for AT compatibles, the
board lets you capture, ma-
nipulate, and store images
from a source such as a
video camera.

The color-enhancement
hardware on the VIP 640C
simulates more than
125,000 colors and produces
real-time display of the
video image on any standard
VGA monitor. The com-
pany bundles the board with
Fotofiler image-database
management software and
Picture Publisher Plus.
Price: $449.

WHAT’S NEW +« ADD-INS

new motherboard.

Snap out a 386 CPU 1o make way for an i486 CPU on Zeny's

......

Contact: Ventek Corp.,
31336 Via Colinas, Suite
102, Westlake Village, CA
91362, (818) 991-3688; fax
(818) 991-4097.

Circle 1298 on Inquiry Card.

A Cache Card
for the Mac lici

1%- by 4% -inch cache

card for the Mac Ilci,
Cache-In uses only nine ac-
tive components, increasing
its reliability while decreas-
ing power consumption. The
company says that perfor-
mance gains should be most
noticeable when you use ap-
plications such as CAD,
desktop publishing, and
programs requiring re-
calculation.
Price: $299.
Contact: Applied Engi-
neering, 3210 Beltline Rd.,
Dallas, TX 75234, (214)
241-6060.
Circle 1299 an Inquiry Card.

Refresh Quickly
on a Super VGA
Board

Hé6 Technologies has

released the PH6 Super
VGA board. The 16-bit
board, with 1 MB of on-
board memory, has a re-
fresh rate of 70 Hz, which is
said to be easier on the eyes

than the standard 60-Hz rate.

Designed to provide up
to 1024- by 768-pixel resolu-
tion in 256 colors, the board
has a palette of 16.7 million
colors. Features include
automatic backup of the Set-
up program and built-in
password protection. It sup-
ports CAD, desktop pub-
lishing, and word processing
applications.
Price: $245 to $395.
Contact: PH6 Technol-
ogies Corp., 5819 Uplander
Way, Culver, CA 90230,
(213) 216-0055; fax (213)
216-4931.
Circle 1300 on Inquiry Card.

The VIP 640C'’s
color-enhancement
hardware produces

real-time display
‘\ of avideo image
\ on any standard
VGA monitor.

Work in DOS
on Your Mac

he Orange386, a DOS

coprocessor for the Mac,
is a single-slot card that
works in any Mac II, includ-
ing the IIsi. The card,
which features a 16-MHz
386SX processor and 1 MB
of expandable RAM, lets you
run DOS in a Macintosh
window as if it were a Mac
application.

Two AT slots on the card
let you attach any half-size or
three-quarter-size (depend-
ing on your style of Mac)
IBM add-on card, accord-
ing to the company. You can
also add an optional 80387
math coprocessor. The ex-
pandability of the RAM
allows fully independent pro-
cessing, according to
Orange Micro, letting the
Mac and the Orange386
work simultaneously on dif-

ferent applications.

An optional peripherals
kit includes PC interface
hardware.

Price: Starts at $2299; pe-
ripherals kit, $199.
Contact: Orange Micro,
Inc., 1400 North Lakeview
Ave., Anaheim, CA 92807,
(714) 779-2772; fax (714)
779-9332.

Circle 1301 an Inquiry Card.
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db_VISTA

[: Get High Performance
Under Microsoft
Windows 3.0™ With
db_VISTA III DBMS.
Develop Windows applications
that are better, faster, and more
profitable. db_VISTA III
combines speed, flexibility, and
productivity into one DBMS tool
for C and Windows programmers.
Add db_VISTA III's high-speed
SQL retrieval to your application
and watch your users enjoy power
they've never experienced before.

Built For Windows.
db_VISTA III for Windows 3.0
follows all of the Microsoft

db_VISTATII

Database Management System

guidelines for memory use.
Dynamic linked libraries (DLL),
multi-tasking, and multi-user
environments are all supported.
For even faster development, use
db_VISTA III with products like
ToolBook®, Windowcraft®, or
Actor®.

No Other DBMS Opens
Windows Like db_VISTA III!
* Speed. Benchmarks show
db_VISTA I significantly
outperforms any DBMS under
Windows.

+ No Royalties. Increase your
profits; decrease your overhead.

* C Source Code Available.

For total programming flexibility.

* Portability. db_VISTAIII
supports most environments.

lll for Windows 3.0" ™

data models suap(mi Relational SQL query and
No myalties. Supports: MS Windows. MS-DOS,

Specifications: Single & multi-user. Automatic recovery. Automatic referential integrity. Relational and network
writer. Complete revision capability. € source code is available.
2. VMS, UNIX, BSD. QNX, Sun0S, Macintosh.

Raima Corporation 3245 146th Place S.E.,

™
ket

Version 20 Compatibe P -

Learn more
about db_VISTA Il

The Raima
Technologies
Conference
August 4-7, 1991
Swattle, WA

Call 1-800-336-1247
for more details

| Special $195 Developer's Edition

| For a limited time only, you can get
our db_VISTA database engine for

| Windows for only $195. Call today

| and ask about our Developer's Edition

| andexperience how db_VISTA III

|

can open Windows for you.
Developer license only; not for distribution.

Call 1-800-db-RAIMA
(1-800-327-2462)
In Washington State call: ¢206) 747-5570
Ask for extension 143.

Full Raima Support Services -
Including Training. Develop
your applications even faster with
Raima Training Classes:

June 10-14,1991 - NYC, NL

June 12-14, 1991 - Switzerland
June 18-20, 1991 - SantaClara
June 19-20, 1991 - United Kingdom
June 24-28,1991 - New Orleans

1 [E‘ RAIMA®

CORPORATION

Bellevue, WA 98007 USA  (206)747-5570  Fax: (206)747-1991 Telex: 6503018237 MCI UW

Raima European Sales Office: 31 3480 31377 Fax: 31 348031277 International Distributors: Australia: 61 24197177 Austria: 43 22 43 81851 Belgium: 3227349818  Brazil: 55 11 829 1687 Central America: 506 28 07 §

64 Denmark: 4542887249 Finland: 358 042051 France: 33 | 46092784 Germamy: 49 7022 34077 Italy: 39 49 8291239 Japan: 81 3 865
8855 Singapore: 65298 2308 Sweden: 46 13 111588 Switzerland: 41 64 517475 Taiwan: 886 2 552 3277 Turkey: 901 (520516 United Ki
Copyright ©1991 Raima Corporation, Al rights reserved. db_ is registyred in the U.S.Patent and Trademark Office. Windows L0 Tsolbivik

Circle 270 on Inquiry Card.

2140 Mexico: 5283495300 The Netherlands: 31 2503 26312  Norway: 47244
ingdom: 44 992 500919 Uruguay: 598 292 0959 USSR: 01 22 359907; 8122927210 E
Windowcraft, and Actor are trademarks of their respective compantes.



Add Hand-Drawn
Datatoa
Computer Image

c olor Writer, a color
electronic chalkboard,
lets you add hand-drawn
comments to a projected
computer image. The board
combines your hand-drawn
information with the com-
puter image. It then simulta-
neously sends the combined
image to a projector and to a
local computer monitor.
With Color Writer, you
can combine eight colors and
four line sizes as well as
highlight, hide, or reveal
portions of the computer
image. You can also use the
product as a remote mouse.
Color Writer is compat-
ible with VGA, MCGA,
EGA, CGA, MDA, and
Hercules graphics monitors.
It work's independently of
your operating system and
application.
Price: $2995.
Contact: Chisholm Corp.,
910 Campisi Way, Camp-
bell, CA 95008, (800) 888-
4210 or (408) 559-1111; fax
(408) 559-0444.
Circle 1302 on Inquiry Card.

Create
Multipart Forms
on Your Printer

n alternative to stan-

dard cut-sheet paper,
carbonless paper for laser
printers lets you quickly
create multiple-part forms.
You load the cut laser sheets
as you would conventional
paper. The paper is available
in two sizes: 8% by 11
inches and 8'% by 14 inches.
Price: Starts at $20.85 per

WHAT'S NEW « OTHER HARDWARE

Color Writer merges your handwritten input with a projected
computer image.

500-sheet package of 8'%- by
11-inch paper; starts at
$26.50 per 500-sheet pack-
age of 8'%- by 14-inch
paper.

Contact: Great Lakes Busi-
ness Forms, 2480 Walker

Data Linkage in the Palm of Your Hand

Data transfer and storage are
now possible between systems
normally regarded as incom-
patible, according to Cadent
Technology. A hand-held
data-transport device with

64K bytes of RAM, Data-
lync is designed to transfer
data between systems and
devices with fixed-media
storage or between sys-
tems with incompatible
disk formats.

Completely self-con-
tained in a palm-size
case with a replace-
able 9-V battery, Da-
talync uses an RS-232
interface. It captures,

Ave. NW, P.O. Box 1157,
Grand Rapids, MI 49501,
(800) 950-9530 or (616)
791-0100; fax (616) 791-
1131.

Circle 1303 on Inquiry Card.

stores, and transmits data by emu-
lating a file server or bulletin
board. The unit’s embedded soft-
ware supports standard modem transfer protocols.

Price: $379.

Contact: Cadent Technology, 2021 West Commonwealth
Ave., Fullerton, CA 92633, (714) 738-7756; fax (714) 738-

7992.
Circle 1306 on Inquiry Card.

Vacuuming
Tools Fit for Your
Computer

f you’re wondering how

to easily and safely rid
your computer of accumu-
lated dust, you may find the
answer in a set of minitools
from Eureka. The mini vacu-
um attachments are avail-
able in a kit.

The minitools fit onto a
36-inch clear flexible tube
that attaches to your vacu-
um cleaner. The specialized
tools include an oval brush
for screens, a round brush for
keyboards, a straight exten-
sion pipe, a curved extension
pipe, and a crevice tool for
hard-to-reach areas.

Price: $10.87.

Contact: Eureka Co., 1201
East Bell St., Bloomington,
IL 61701, (800) 525-9991
or (309) 828-2367.

Circle 1304 on Inquiry Card.

An Oscilloscope
on a Bus Card

c ompuScope Lite is a
single-slot bus card that
adds full digitizing oscillo-
scope functions to your PC.
It lets you store, analyze,
print, and communicate the
data you acquire. The
CompuScope Lite also can
digitize 40 million samples
per second on one channel
and 20 million samples per
second on two channels, as
well as provide auto-cali-
brated A/D conversion.
Price: $595.

Contact: Gage Applied Sci-
ences, Inc., 5465 Vanden
Abeele, Montreal, Quebec,
Canada H4S 181, (514) 337-
6893; fax (514) 337-8411.
Circle 1305 on Inquiry Card.
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INSTANT WORKSTATION.
JuST ADD OPEN DESKTOP

ake a look at the vast majority of graphical workstations In a single, easy-to-use, fully supported—and completely
developed over the past decade and you'll see something integrated—package, Open Desktop delivers:

e TG « the full 32-bit, multitasking computing power of SCO UNIX

An integrated UNIX® System environment. System V/386, designed to meet C2-level security
Now take a look at the vast majority of businesses that have put « compliance with POSIX™ and X/Open® standards
computing power directly onto their office desktops over the

past decade, and you'll see something they all have in common: * an OSF/Motif “-based, Presentation Manager-

Industry-standard personal computers. compatible, graphical user interface

t doesn't take a computer to forecast the platform that's going » distributed SQL database management services

to put graphical workstations on the vast majority of business » compatibility with existing DOS, XENIX®, and UNIX System
and engineering desktops in the next decade: applications and data files
An integrated UNIX System environment for industry-standard « NFS™ TCP/IP, and LAN Manager networking facilities

personal computers.

And that's what Open Desktap® is all about, And all at an unbelfevably affordable price.

pen Desktop is the complete graphical operating system iscover the complete graphical operating system that

that's built on the most popular UNIX System platform of leading companies w,oddw1de are _chOOSlng as lh?ll" devel-
all time—SCO®. And it lets you create your own networked, opment platform for the ‘90s—and using to turn their 386 and
icon-driven workstation environment using the industry- 486 PCs into instant workstations today.
standard 386 or 486 computers and peripherals of your choice. Open Desktop from SCO.

e w500

ext, 8400 _—
The Complete Graphical Operating System

THE SAN'&\ CRUZ OPERATION
(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: 408) 458-4227 E-MAIL: .. launet'scotinfo info(@ sco.COM

SCO, the SCO logo, Open Desktop and the Open Deskiop logozare registered irademarks of The Santa Cruz Operation, Inc., in the US.A. and other countries. UNIX is a registered trademark of UNIX System Lahoratories, Inc. in the US.A. and sther courtries. POSIX is a
trademark of The Institute of Electrical and Electromes bagineers X/Open is a registered trademark of X/Open Company Lid. GSF/Motif is a trademark of The Open System d: Inc XENIXisa d of Microsoft C NFSisa of
Sun Microsystems, Inc.

1991 The Santa Cruz Operation, lnc. All Rights Re~erved. The Santa Cruz Operation, [r., 400 Encinal Street, P.0. Box 1900, Santa Cruz, California 95061 USA The Santa Cruz Operatior. Inc., Federal Systems Group, 2100 Reston Parkway, Suite 102, Re<ton, Viginia 22091
USA, (703) 715-8700, FAX: (703) 715-8750 SCO Canada, nc., 130 Bloor Street West, 10th Floor, Toronto, Ontario MSS INS Canada, (416) 922-1937 FAX: 16} 922-8397 The Santa Cruz Operation, L1d., Croxley Centre, Hatters Lane, Watford WDI RSN, Great8ritain + 44 (0)
923 816344, FAX: +44 (0) 923 81778 TELEX: 9173725COLON G 291
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Weve launch

solve probie

N 4

The new Microsoft BallPoint mouse
represents one giant step for you and your
laptop computer. F—

That’s because new [ %ﬁ%&ﬁ
BallPoint is the firstand [ Vo
only mouse specifically de- A
veloped for laptops. It’s rereom
compact, yet includes all
the features that made the

© 1991 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo are registere.



>d amouseto
mS in space.

Microsoft Mouse the industry leader: COMPAQ notebook or laptop PC.

Simply attach it to either side of vir- Just call (800) 541-1261, and ask for
tually any laptop keyboard, and adjustitto  Dept. P40.They’ll send you everything you
the most comfortable angle. Thenthumb  need to know about the mouse designed to

your way through Microsoft Windows' go where no mouse has gone before.
graphical environment version 3.0 and all Anywhere.

your favorite mouse-driven applications.
And for a limited time, you can get a (/4 °
free BallPoint mouse when you purchase a Making it all make sense

ademarks and BallPoint, Making it all make sense and Windows are trademarks of Microsoft Corporation. COMPAQ is a registered trademark of Compaq Computer Corporation.



Replaceable
RIMs for Token
Ring Adapter

4-Mbps Irmatrac

Token Ring Adapter
that’s convertible to 16
Mbps is available from
Digital Communications
Associates. The interface
card uses the company’s
Ring Interface Module tech-
nology, which lets you
switch between 4 and 16
Mbps by removing one
RIM and replacing it with
the other.

The Irmatrac 4-Mbps
provides dual ISA and Micro
Channel architecture bus
support, bus-master support,
on-board processing of logi-
cal link control, Token Ring
industry-standard support,
IBM software interface com-
patibility, and 128K bytes
of on-board memory. The
board also supports 10Net
Plus, PC LAN, LAN Man-
ager 2.0, 3+ Open, and
NetWare 286 and 386.
Price: $795; 16-Mbps
RIM, $99 with coupon; $195
without coupon.

Contact: Digital Commu-
nications Associates, Inc.,
1000 Alderman Dr., Al-
pharetta, GA 30202, (800)
348-3221 or (404) 442-
4000

Circle 1307 on Inquiry Card.

You can convert the Irmatrac 4-Mbps Token Ring adapter to 16
Mbps by changing the Ring Interface Module.

Faxes Change
Direction
in Windows

anFax Redirector for

Windows uses print redi-
rection to convert Windows
files into fax format and
transmit them to any fax
machine worldwide. LAN
users send the WYSIWYF
(what you see is what you
fax) messages peer-to-peer.

Available for 8, 25. or

unlimited users, LanFax Re-
director for Windows is
compatible with Novell,

-ial
2]

PIC SuperFax MCA *

The WYSIWYF* PC/Fax

5000000 ;
5000000 +

430000 +

N0

SuperFax for OS/2 views faxes locally before sending them out.

3Com, Banyan, and IBM
systems and the NetBIOS in-
terface. It supports intelli-
gent fax cards such as Spec-
traFax, Satisfaxtion, and
Connection Coprocessor.
Price: Starts at $995.
Contact: Alcom Corp.,
2464 Embarcadero Way,
Palo Alto, CA 94303, (415)
493-3800; fax (415) 493-
6185.

Circle 1308 on Inquiry Card.

A Micro Channel
Architecture and
0S/2 Fax Team

s uperFax for 0S/2 is a
complete Micro Channel
bus-master fax communica-
tions package, according to
its manufacturer. The com-
bination of Micro Channel
architecture and OS/2 lets
you easily use such applica-
tions as Lotus 1-2-3/G,
WordPerfect, and PageMaker
while SuperFax works in

the background.

On a network, SuperFax
works in a variety of config-
urations. With SuperFax on
the server, any workstation
running in OS/2 or running
Windows within a DOS shell

can use the respective soft-
ware version to send and re-
ceive faxes via the server.
Price: Stand-alone, $750;
with hardware, server soft-
ware, and four work station
licenses, $995.

Contact: Pacific Image
Communications, Inc., 1111
South Arroyo Pkwy., Suite
430, Pasadena, CA 91105,
(818) 441-0104; fax (818)
441-2370.

Circle 1309 on Inquiry Card.

Transparent
Printer Language
Switching

wo connected PCs and

an AppleTalk network
can share the Hewlett-Pack-
ard LaserJet IIISi printer via
the BridgePort 2674 intel-
ligent switching device. Once
the device is connected, you
can send files to the printer
without designating
whether you’re using Post-
Script or Printer Command
Language.

On a printer equipped
with the Adobe PostScript
upgrade kit from HP, the
BridgePort 2674’s automatic
language switching trans-
parently senses and analyzes
the data stream to deter-
mine the language of the in-
coming data. It then config-
ures the printer for the
appropriate language.

The BridgePort 2674
plugs into the modular I/0
slot of the HP LaserJet
ITISi. Its three input ports are
a mini-DIN-8 AppleTalk
port, a 36-pin Centronics
port, and a port that incor-
porates Extended Link.
Price: $595.

Contact: Extended Sys-
tems, 6123 North Meeker
Ave., Boise, ID 83704,
(208) 322-7575; fax (208)
377-1906.

Circle 1310 on Inquiry Card.
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WATCOM (8.0/386
Optimizing C Compiler and Tools
for 386 Extended DOS

WATCOMC/386
for Windets

[ Interactive source- Experts Agree on WATCOM C:
level debugger “When Novell went looking for a 32-bit compiler for use with the NetWare 386 developer’s kit, the
. company selected WATCOM’s...It's clear that Novell chose wisely; this product is a winner””
& Generates high- Fred Hommel, BYTE, December 1989

perfqrmance code for “WATCOM (/386 is a fantastic new ANSI C compatible compiler for 386-based PC’s....If you have
32-bit protecledi mode written your application in Microsoft C, you will love this compiler.”

q Richard Hines, Electronic Test, December 1989
N Microsoft source and ’

. atibl “Microsoft library- and source-compatibility makes WATCOM C7.0/386 ideal for porting DOS
llbrary comp tible appllcanons to 32-bit native mode. This compiler enables full 386 performance without 640K
N Fast, tight code limitations.”

Richard M. Smith, Presudent, Phar Lap Software, Inc.

Pr
m ofiler “WATCOM is definitely the leader in object-level optimiza
X Protected-mode WATCOM C showed shining performance.” :

0 . y er L b ;
version of compller Computer Language, February 1959

X Graphics library WATCOM C8.0/386 Professional ATCOM C/386 for Windows
* 100% ANSI C optimizing compiler * Protected- NI Enables 32-bit Windows 3.0 GUI applications
N 100% ANSI C and maode version of compiler » 386 run-time library A Interactive debu for 32-bit Window
SAA com atible object cade « Windowed source level debugger ractive debugger tor . n s
P GUI applications

. . * Profiler « Editor « 386 graphics library
m Run-time Compatlble * MAKE ¢ Linker * Object-cade librarian

. * Object-code disassembler  Supperts Phar Lag
with WATCOM and ERGO DOS extenders

FORTRAN 77/386
1-800-265-4555
WAT-—=—==

415 Phillip Street, Waterloo. Ontario, Canada N21. 3X#
Tel. (519) 88G-3700 Fax (519) 717-4971
WATCOM € is a rademark of WATCOM Systems Inc

Trademarked names are the propertiss of their respedtive owners.
Capyright 1990 WATCOM Products Iy

& Ideal for porting 32-bit Unix application
to Windows

' 32-bit flat model simplifies
Windows memory management

N Royalty-free run-time license

& Requires Windows 3.0 SDK,
does not require DOS extende
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TOSHIBA

m "

For the whole sweep of advanced,
Redefining the price-performance demanding applications: CAD/CAM,
ratio in bigh-resolution color monitors  graphic design, desktop publishing,
medical and scientific imaging, and
Windowing,
Flat square technology and inno-
vative focus system virtually eliminate
distortion and flicker and reduce eye

strain. Both 17" and 21" monitors ofter
brilliant color and automatic scanning
over wide frequency ranges (30-65KHz).
VGA-. 8514A- and Mac Il-compatible
with resolution up to 1280 pixels x 102
lines. Smart, compact design with handy
controls and easy adjustments.

All this at undeniably realistic prices.




Toshiba FS. Recreating Reality, Affordably:

At $3499 list the 21" is $1000 less than

the competition. At $2100 list the 17" 21" $3499 list
delivers far more monitor than anything 17" $2100 list

else in its price range. Seeing is believing. -

Try a Toshiba at your deuler's. For more

information phone or fax today: In Touch With Tomorrow

18002535420 L e TOSHIBA

Extension 321 708-541-1927 fax

Toshiba America Consumer Products, Inc. 1010 Johnson Drive, Buffalo Grove, IL 60089 © 1991 Toshiba America, Inc Circle 318 on Inquiry Card (RESELLERS: 319).




Let Your Laptop
Take the Bus
to the LAN

xternal Ethernet and

Token Ring LAN adapt-
ers from Megahertz con-
nect to the 100-pin bus con-
nector on Toshiba 1000SE,
XE, and LE, 1200XE, and
2000SX notebook com-
puters. The adapters are
completely compatible with
existing software packages,
according to the company.

The 10-MB Ethernet
adapter supports thick and
thin Ethernet cabling via a
10Base-5 15-pin female con-
nector and a 10Base-2 BNC
connector. It uses Western
Digital’s Ethernet chip set.
Systems supported include
NetWare, 3+ Open, Vines,
OS/2 LAN Manager, and
Unix.

The 4-MB Token Ring
adapter includes software
drivers for PC LAN and
NetWare version 2.1x. It also
supports the NetBIOS
interface.

Price: Ethernet version,
$599; Token Ring version,
$999.

Contact: Megahertz Corp.,
4505 South Wasatch Blvd.,
Salt Lake City, UT 84124,
(800) 527-8677 or (801) 272-
6000; fax (801) 272-6077.
Circle 1311 on Inquiry Card.

The external laptop Ethernet adapter connects to the Toshiba’s

100-pin bus-expansion connector.

Full Fax
Featuresona
Modem Board

he Twincom 24/96

modem/fax board with
Rockwell International’s
RC9624 chip set combines a
Hayes-compatible 2400-bps
data modem with a 9600-bps
Group 3 send/receive fax
modem. Bundled with Quick
Link IT Fax, Twincom
24/96 features true back-
ground fax operation, pull-
down menus, mouse support,
full call-progress monitor-
ing, macros, and automatic
answer/dial and log-on
scripting.
Price: $149.
Contact: Image
Communications,
6 Caesar Place,
Moonachie, NJ
07074, (800)
666-2496 or (201)
935-8880; fax
(201) 935-6548.
Circle 1312
on Inquiry Card.

The Twincom 24/96 uses the Rockwell
RC9624 chip set.

Protect
Your LAN Line

wo LAN data-line

surge protectors avail-
able from Patton are the
Model 531 for Ethernet and
the Model 533 for ARChnet.
Both surge protectors are for
thin coaxial cable and can
handle 1.8K watts of energy

.
] — |
per wire.

Key to the design of the

protectors are silicon ava-
lanche diodes in the pas-
sive, high-speed hybrid cir-
cuitry. These SADs allow
the devices to respond in less
than 5 ns. The devices, en-
cased in ABS plastic, do not
require additional cables for
hookup. Configurations
available are in-line and
T-splitter.

Price: Starts at $50.
Contact: Patton Electronics
Co., 7958 Cessna Ave.,
Gaithersburg, MD 20879,
(301) 975-1000; fax (301)
869-9293.

Circle 1313 on Inquiry Card.

Integrated
Motherboard
for Workstations

wo new 16-MHz Tri-

umph 386SX worksta-
tions are available for use
on Novell NetWare LANSs.
The Triumph SX-Lite and
Triumph SX-Tra feature a
motherboard with an inte-
grated Intelligent Drive Elec-
tronics hard disk drive con-
troller; a floppy disk drive
controller; a VGA chip set;
and serial, parallel, and
mouse ports.

Each workstation comes
with 1 MB of RAM (expand-
able to 8 MB) and 40 MB of
hard disk storage (expandable
to 135 MB). Each includes
a Phoenix BIOS, math copro-
cessor support, and a 14-
inch monochrome VGA
monitor.

The Triumph SX-Lite,
measuring 2% by 14% by 15
inches, has two half-height
disk drives (one floppy and
one hard) and one expan-
sion slot. The Triumph SX-
Tra, which measures 5% by
14% by 16% inches, has one
full-height 5 %-inch and
one half-height 3%-inch
floppy disk drive or three
half-height 3 Y2-inch floppy
disk drives, plus four ex-
pansion slots.

Price: Basic configuration
of 1 MB of RAM, 40-MB
hard disk storage, and a
floppy disk drive, $1395;
with VGA color monitor,
$1625.

Contact: The Network
Connection, 1324 Union Hill
Rd., Alpharetta, GA
30201, (800) 327-4853 or
(404) 751-0889; fax (404)
751-1884.

Circle 1314 on Inquiry Card.
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COMPUTEX-TAIPE!

JUNE 4-10, 1991

TWTC EXHIBITION HALL
5 HSIN Y1 ROAD, SEC. 5
TAIPE], TAIWAN, ROC.
BOOTH: CT14, C813

CARRY-I

%-/ / e %Z//(/([?(/

The Carry-1 9000 series comes complete with 803865 X/80286-16/
80286-12 microprocessor (Co-Processor optional). 1024 x 768
VGA/MGA & CGA display interface, 1/2/4 MB RAM, one 3.5
1.44 MB FDD or one FDD plus one 40/80 MB HDD, one 8 bit
expansion SLOT. one parallel and two serial 1/0 ports, and one
30W auto range switching power adapter, all in the traditional
240mm x 185mm x 45mm (9.4 x 7.3 x 1.8") casing of Carry-
1. Each package includes two mini-tower stands and a carry bag.
The 81 key mini keyboard with 101 functions and 9 inch color
or monochrome VGA monitor are optional.

Other Carry-1 products include the 8000 series XT & AT book-size
personal computers and the 6000 series XT and AT book-size
LANstations. All Carry-I product lines are bundled with DR DOS
5.0

FLYTECH GROUP INTERNATIONAL

See us at

(O COMDER "9

The World's Leadng Computer Trade Show for Reseers and End-Users

Georgia World Congress Center, Booth # 4458

Germany  : TEL# 69-746081, 748453 FAX# 69-749375

Hong Kong : TEL# 305-1268 FAX# 796-8427

Taiwan . TEL# 2-7852556, 7827538  FAX# 2-7852371, 7837970

USA. . TEL# 408-7277373, 7277374 FAX# 408-7277375
DISTRIBUTORS

ISTRIBUTORS: Belgium Colem Teld1.676434 Faxd1.676515 Beazil Microfoce Sysems Tel21-3258589 Fax2i-3259354 Canado Budgetron Teld16.5647800 Faxd16.5642679 Chile G&G Computacion Tei56-22271518 Fax56-3676153 France MIC L Informatique du Succes Te
1-48271%76 Fax1 42355916 Greecs Altec Tel301.8832017 Fax301-8816187 HongKong Porkly Technology Tel852.3051268 Fox852.7968427 India Unicorp Industnies Tel11-6831341 Fax1 16845828 Beeta Expons Tel852-3678153 Fox852.7240843 lsraet MIL Computer Systems
Tel37515511 Fox37516615 haly Prima Computer Trading lhalia Tel522-518599 Fax522-518599 Korea Mccoy Trading Corp. Tel2.7436055 FaxB2.7431896 Molaysia Communication Technotogy Tel03-2748888 Fax03.2749988 Netherlonds K
296884141 Fox2065-97436 New Zeclond Tl Systems Telé4 9685805 Foxtd-9665803 Norway Secus Data 1e12.722510 Fx2.72251 5 Paroguay Microloce Systems Tel 305.4770222 Fox305-4773206 Singopore Tronsniko Teld758408 Faxd 71 3803 South Africa PC Mart Comp
Tel 11.444 3270 Fox11.444-3274 Switzeriand ESS Sottware Trading Tel022.622020 Fax(22.615650 United KingdomiCenterpnse International Tel256-463754 Fax256.843174 West Germony Macrotron Tel89-4208233 FoxB9-423745 Ausiralia Sigma Data Corporation Tel2
9573777 Fax 2-9066414

Circle 114 on Inquiry Card.




Control
for Controls

ialogCoder, the Win-

dows 3.0 programming
tool for managing how dia-
log controls should interact
with the end user, now lets
you test and simulate your di-
alog without compiling or
linking. Using Dialog-
Coder’s point-and-click in-
terface, you can design and
then generate the source
code for dialog controls
ranging from simple
WYSIWYG dialogs to those
with stacked, overlapped,
hidden, and disabled controls
with multiple triggers.

DialogCoder 2.0A inte-

grates with Caseworks’
Case:W and Blue Sky’s
WindowsMaker application
builders. It generates code
for Microsoft C and Borland
C++2.0.
Price: $499.
Contact: The Software Or-
ganization, Inc., 56 Kirkland
St., Suite 3, Cambridge,
MA 02138, (617) 354-2012;
fax (617) 354-0667.
Circle 1271 on Inquiry Card.

Create 32-bit
Applications
for Windows

ith Objectworks\

Smalltalk release 4 for
Windows 3.0, you can de-
velop true-color graphical in-
teractive applications for
Windows, the Mac, and Unix
without needing intimate
knowledge of the low-level
windowing application pro-

WHAT’'S NEW « PROGRAMMING SOFTWARE

_ DinlogCeder - CAWIN3O\CODER\TCASES\ant.diy
flle Mndlw Processing  Yiew Qptions

Modern At Catalog
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DialogCoder 2.0A4 adds enhanced edit-control validation,
optional generation of dynamic link libraries, and trigger/link

relationships involving bit maps.

gramming interface for each
platform. Applications
created for Windows will run
unchanged on a Mac or a
Unix workstation running the
X Window System, Parc-
Place says.

The environment is the
first to exploit the 32-bit lin-
ear mode of Windows 3.0,
the company says. While you
could previously write ap-
plications to take advantage
of 32-bit capabilities by
using the Winmem32.DLL
dynamic link library in the
Windows Software Develop-
ment Kit, Objectworks\
Smalltalk has the tools to
make the job much easier.
The environment also pro-
vides a migration path to
future 32-bit versions of
Windows.

Objectworks\ Smalltalk
provides more than 350 types
of Portable Objects and
7400 reusable methods. It

WindowsMaker
Pro’s embedded
dialog box editor
lets you interactively
move, size, and
align controls in

a dialog box.

also has third-party tools
from Tigre Object Systems
and for creating graphical
user interfaces, and Synergis-
tic Solutions’ SQLTalk/80,
which provides a link be-
tween SQL Server and the
Objectworks environment.
An Objectkit\Smalltalk ad-
vanced programming kit has
analysis and programming
tools, additional browsers
and classes, and terminal-
emulation capabilities.
Price: Objectworks)\
Smalltalk release 4,

$3500; Objectkit\ Small-
talk, $500.

Contact: ParcPlace Sys-
tems, 1550 Plymouth St.,
Mountain View, CA 94043,
(415) 691-6700; fax (415)
691-6715.

Circle 1272 on Inquiry Card.

WindowsMaker
Turns Pro

w indowsMaker, the
application C code
generator for Windows 3.0,
now includes an animation
test mode and the ability to
work interactively. With the
animation test mode, you
can simulate your designs

without wading through the
traditional compile/link pro-
cess, Blue Sky says.

WindowsMaker Pro lets
you attach functionality to
your buttons, custom con-
trols, bit maps, and icons. It
supports almost unlimited
nesting for menus. Blue Sky
also lets you collapse all the
nested menus with one key-
click.

WindowsMaker Pro re-
quires Borland C++, the
Microsoft Software Devel-
opment Kit 3.0 with Micro-
soft C 5.1 or higher, or
Zortech C++ 2.1.

Price: $995.

Contact: Blue Sky Soft-
ware Corp., 2375 East Tropi-
cana Ave., Suite 320, Las
Vegas, NV 89119, (702) 456-
6365; fax (702) 434-0580.
Circle 1273 on Inquiry Card.

CASE for
Real-Time Mac
Applications

E xcel’s new CASE pack-
age for the Mac provides
real-time analysis, object
analysis, and a requirements
database.

By generating state-tran-
sition diagrams, decision
tables, process-activation
tables, state-transition matri-
ces, and state-transition
tables, MacAnalyst/Expert
lets you more quickly de-
velop time-critical real-time
applications for embedded
control systems, avionics, de-
fense, and manufacturing,
the company says. With the
database, you can identify,
specify, and trace require-
ments throughout the devel-
opment cycle.

The program supports
C++, Object Pascal, and
other object languages on
a Mac.

Price: $1595.

Contact: Excel Software,
P.O. Box 1414, Marshall-
town, IA 50158, (515) 752-
5359; fax (515) 752-2435.
Circle 1274 on Inquiry Card.
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REQ-650 with
Opticase Disk Holder

Thereisno optical illusion when choosing the best

rewritable optical storage svstem. Pinnacle Micro's
REO-630 was rated the #1150/ ANSI standard
optical drive bv PC Digest & NSTL (National
Software Testing Laboratories) - and for good

reason. Pinnacle is 1004 dedicated to leading

O A YN I AT

the optical storage revolution.

With Pinnacle’s optical drive solutions, there

is no need for hard disk or tape drive svstems

ever again. Optical mass storage technology

provides fast reliable storage for the future.

The REO-630 is ideal for storing on-line, network

or backed up databases. Each optical disk can hold

630 Megabytes of spreadsheets, CAD/CAM files or

millions of pages of desktop publishing graphics. Since optical disks

are removable, the applications and capabilities are virtually endless.

£(800) 553-7070

St S Al r S tal | gaepment RNt Tateenatinal Busing s Abaohines Conpaation Macsntish o Appis € ompate

Now all of this is Novell Lab's Tested
and Approved. This allows users

to utilize removable media in a
network environment.

Pinnacle offers the largest selection of
optical storage svstems, from the world's
first 3.5"optical drive, to the most popular
5.25" optical drives.and disk changers.
Interface Kits are available for 1BM, MAC,
SUN, and DEC computers.

[nvest in vour data’s future with the optical storage leader.

Calltodav to receive vour Pinnacle 1991 Optical Catalog.
P 8

15265 Alton Parkway * Irvine, CA Y2718 + In CA(714) 727-3300 ¢ Fax (714) 727-1913

THE OPTICAL STORAGE COMPANY

Circle 249 on Inquiry Card (RESELLERS: 250).




WHAT’'S NEW =«

The Relaxing
Legacy of No
More Downtime

Ithough top-quality

disk drives experience
an approximate failure rate
of only 6 percent per year,
even this relatively high re-
liability is unacceptable to
many businesses with in-
stalled networks. Mirroring
is one solution, but it re-
quires you to invest in twice
as much storage to hold
your data and programs.

RAID (redundant arrays
of inexpensive disks) offers
another solution to this
problem. RAID provides im-
proved performance and
the ability to withstand the
failure of a single disk drive
by means of check bytes,
which reconstruct the failed
drive’s data from the remain-
ing drives.

Tense Lectronix says that
its Legacy Array Software
1.0 achieves Level 5, the
highest level of RAID. LAS
1.0 lets you rebuild a re-
placement drive in the back-
ground while reads and
writes continue, making it
suitable for transaction pro-
cessing, financial institu-
tions, and other businesses.

The system supports
DOS, Novell NetWare, Unix,
SunOS, and 0S/2. For
RAID Level 5, LAS runs on
the Legacy Hot Fix Device
(HFD) SCSI-based storage
subsystem that connects di-
rectly to file servers and
workstations.

Price: $1495 to $1595.
Contact: Tense Lectronix

NEWS

With the Legacy HFD storage subsystem and complementary

Ty

27772777 i

RAID software, you can store up to eight backup devices and
replace a failed drive without downtime.

Corp., 200 Butterfield Dr.,
Unit B, Ashland, MA
01721, (508) 881-6442; fax
(508) 881-4116.

Circle 1275 on Inquiry Cord.

SQL Added
to Windows
Database

recision adds an em-

bedded Structured
Query Language command
set to the new version of its
Superbase 4 Windows data-
base. The SQL command set,
along with the new Super-

Superbase 4
Windows 1.3 lets
you build custom

dialogs and connect
to several SQL
database servers.

base SQL Library, lets ver-
sion 1.3 of the database link
to and operate on popular
SQL database servers.

Precision says that the
new SQL support, along with
support for Windows Dy-
namic Data Exchange and
dynamic link libraries, lets
Superbase act as a graphical
database center for busi-
nesses. A revised networking
scheme is based on stan-
dard DOS locks.

The library now supports
Microsoft SQL Server on
0S/2; Sybase; and Gupta
SQLBase on DOS, 0S/2, and
Novell NetWare’s NLM. A
future release will support
other servers.

Price: SQL Library, $495;
Superbase 4 Windows, $695;
network extension, $995.
Contact: Precision Soft-
ware, 8404 Sterling St., Suite
A, Irving, TX 75063, (214)
929-4888,; fax (214) 929-
1655.

Circle 1276 on Inquiry Card.

BUSINESS SOFTWARE

New R:bhase
Acts as a
Control Center

icrorim’s Express
3.1A R:base upgrade

lets you run any dBASE,
word processing, spread-
sheet, or graphics applica-
tion from within a database.

For network administra-
tors, the company developed
R:scope, a database, diag-
nostic, and network utilities
package that uses Dynamic
Application Integration to
bind itself to R:base.
Price: R:base, $795; Up-
grade Express subscription
(three a year), $129; indi-
vidual upgrades, $99 each;
LAN Pack users, $149 per
subscription, $99 for run-
time; R:scope, $129.
Contact: Microrim, 15395
Southeast 30th Place, Belle-
vue, WA 98007, (206) 649-
9500; fax (206) 746-9350.
Circle 1277 on Inquiry Card.

Link the Wizard
and B.0.S.S. to
Windows PIMs

w ith IntelliLink/DDE,
you can link the Sharp
Wizard or Casio B.O.S.S.
with a Windows 3.0-based
personal information man-
ager and upload and down-
load information between
the two. You can use Intelli-
Link/DDE to upload and
download from the hand-held
PC either through an Asy-
metrix Toolbook application
or via Dynamic Data Ex-
change to applications such
as Excel and Microsoft
Word for Windows.

Price: $99.95.

Contact: IntelliLink, 7
Parker St., Acton, MA
01720, (508) 264-9943; fax
(508) 369-6900.

Circle 1278 on Inquiry Card.
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“THE MOSI
POWERFUL
COMPUTERS

ARE THE

ONES PEOPLE
ACTUALLY
UL




First off, let'sget one thing straight.

We totally agree with Apple!
A truly powerful computer is meas-
ured in how often its used.

IFYOU LISTEN
T0 APPLE, THIS
IS THE MOST
POWERFUL
COMPUTER IN

THE WORLD.

But while Apple has taken great
strides in making the personal com-
puter more useful, weve gone sub-
stantially farther.

Introducing the T20008X
notebook computer.

Quite simply, theT2000 SX isa more
useful personal computer because
it allows you to work how you want
to work. When you want to work.
And where you want to work.

Painstakingly engineered with
you clearly in mind, the T2000SX
will help you work more efficiently
than ever before.

Virtually every feature you can
find on a desktop computer, you will

R 1l

S —

Our technolo; Lully supenor battery can be
fully recharged in a mere ninety minutes.

find on the T2000SX: An 80386"SX
processor with a math coprocessor
socket, VGA compatible display, 1
MB (expandable to 9MB) of 80 nsec
RAM, a 40 MB hard disk with 19
msec access time and 1.5 MB/sec
data transfer rate.

The T2000SX has
a 40MB hard

disk with 19 msec
access time.

But more im-
portant than the
specs themselves,
is the way the
' T2000SX lets you
use them. Whlch is more often.

Our fluorescent side-it screen provides even
distribution

of light. i

(Actual
size,)

T20005X

Welcome to the next

generation in
personal computing.

Because the T2000SX can fit easily
into a briefcase (it weighs a scant 6.9
pounds), you can take it anywhere
you go and use it in more ways than
you can imagine.

Need to make revisions to a

Paintbrush - EVOLUTN.
Elle »Edn View Font Style Size Options

© 1991 Toshiba America Information Systems, Inc. 386 is a trademark of Intel Corporation. "PC WEEK 2/25/91 issue. Apple is a registered trademark of Apple Comprater Corporation.
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Our internal AutoResume back up batery
automatically saves your work if your main
battery runs owt.

business proposal? The T2000SX
gives you the freedom to do it from
a train. The client wants an estimate
on costs? You can give it to him right
then and there—wherever there is.
No more wasting time running

back to the office. Because the office
is always with you.
But just in case there’s something

‘ _r (YMB

Our user-installed memory card allows you
to add up to 8 MB of memory yourself.

back at the office you still
need, you can get back toit
with our optional built-in
modem. Which supports
industry standard error cor-
rections and data compres-
sion (CCITT V42,VALbis,
MNP? 5). It even supports
cellular data communica-
tions via our optional smart
cable adapter.

The T2000SX also hasa
unique feature you wont
find on any other computer
in the world. Itis called

AutoResume.

AutoResume: Think of
it as a bookmark
for your computer.

AutoResume automatically
saves whatever youre work-
ing on whenever you turn
the computer off. And it lets
you go directly to the pro-
gram you were using last
when youre ready to start
up again. So you don'

have to reboot, restart

your application and
reload your files.

AutoResume

w
The T2000SX has
an optional modem
thatallows data
communications via

a cellular phone.

Circle 321 on Inquiry Card.

also helps save
on battery life
and it allows you
to change bat-
teries without

Hyporas U uments

DOCTMENTATION

losing an ounce
of information.

Asfor batter- ﬁ;?,e;nﬁ?ﬂe ff,:,) *
ies, the T2000SX  documentation.
touts the latest in battery technology
—Nickel Hydride. Nickel Hydride
delivers 22% more watt-hours per
pound than NiCad and it doesnt
suffer from memory effect.

In keeping with the Toshiba tra-
dition, the T2000SX also offers
superior ergonomics. Like full-size,
standard-spaced keys on a key-
board which has a full set of 12 dedi-
cated function and 8 cursor con-
trol keys. And a VGA compatible,
reversible black on white or white
on black high resolution display.

Okay, lets wrap
this thing up.

The T2000SX

These are just a few of the reasons
why we believe the T2000SX is

the most useful, and therefore, most
powerful computer in the world.
And why PC.Week Labs said, ‘the
T20008X offers performance
comparable to the LTE 386s/20, plus
many of the design features that

have made Toshiba a market leader
in portable
PCs”

We invite you to learn more
about the T2000SX and Toshibas
best-selling line of portable comput-
ersby calling us at 1-800-457-7777
for a complete information kit.

In closing, wed like to thank you
for reading our ad.

We'd also like to thank our friends
at Apple for giving us such a wonder-
ful endorsement.

In Touch with Tomorrow

TOSHIBA




WHAT'S

Grabert Blitzes
the AutoCAD
Stair-Step Effect

he AutoPack Blitz

combines software
drivers for AutoCAD and
Edsun Laboratories’ Contin-
uous Edge Graphics tech-
nology to let you display
photo-realistic graphics on
VGA-type displays. The com-
bination of drivers and a
single-slot board eliminates
the stair-step effect in
AutoCAD drawings by mix-
ing more than 750,000
colors and shades at a virtual
resolution of 2048 by 2048
pixels.

AutoPack Blitz also pro-
vides BirdsEye View capabil-
ities; its display-list capabil-
ities let you pan, zoom, and
generate images as much as
10 times faster than with
AutoCAD alone, the com-
pany claims.

Price: $595.

Contact: Gribert Systems,
Inc., 4330 North Civic Cen-
ter Plaza, Suite 203, Scotts-
dale, AZ 85251, (800) 521-
0240 or (602) 949-9722;

fax (602) 949-9937.

Circle 1279 on Inquiry Card.

AEC Products
for Generic CADD

oftdesk, developer of

AutoCAD add-ins for
civil engineering, survey-
ing, and other architectural,
engineering, and construc-
tion disciplines, now offers
similar add-ins for Generic
CADD 5.0 for the PC.

The GenCADD architec-
tural program performs such
tasks as layouts, drawing of
walls and footings, addition
of doors and windows, and
the creation of building

NEWS

NEW -

On a normal VGA display, this CAD drawing would appear

Jagged. Bur AutoPack Blitz, which uses Edsun Labs’ technology.
displays the drawing at a virtual 2048- by 2048-pixel resolution.

elevations. The GenCADD
FF&E module provides fur-
niture, fixtures, equip-
ment, and other symbols.

GenCADD CoGo per-
forms coordinate-geometry
tasks, such as setting
points, drawing lines, per-
forming closures, and la-
beling metes and bounds.

Other products will in-
clude Landscape, Structural,
HVAC (heating, ventilation,
air conditioning), Electric,
Plumbing, Data Collection,
Input Reduction, Site De-
sign, and DTM (digital ter-
rain modeling).

GenCADD programs in-
clude the Generic CAD 5.0
engine. If you already have
Generic CADD 5.0 or an-
other GenCADD program,
modules without the CAD
engine are available at a
reduced price.

Price: GenCADD pack-
ages, less than $1000 each;
GenCADD modules, less
than $500 each.

Contact: Softdesk, Inc.
(formerly DCA Software), 7
Liberty Hill Rd., Hen-
niker, NH 03242, (603) 428-
3199; fax (603) 428-7901.
Circle 1280 on Inquiry Cord.

‘‘Hydrate’’ Your
CAD Applications

th Graphics’ Hydra

View/AC visualization
software lets you view,
shade, and rotate images
from within AutoCAD 386
release 11. You can render
the model, check it for de-
sign flaws, and hot-key back
to AutoCAD for quick
editing.

A stand-alone version
called Hydra View works
outside AutoCAD and
works with VersaCAD,
MicroStation 3-D, and
AutoCAD release 10 and
11 models.

Price: $595; Hydra View,
$495.

Contact: Nth Graphics,
1807-S West Braker Lane,
Suite S, Austin, TX 78758,
(800) 624-7552 or (512) 832-
1944; fax (512) 832-5954.
Circle 1281 on Inquiry Card.

CAD AND GRAPHICS SOFTWARE

Hit the Road,
Mac

v ector Systems’ latest
version of the MacRoad

interactive road-design
package lets you lay out
multiple roadbeds on a sin-
gle contour map. The pro-
gram can now save draw-
ings in the DXF format for
use in AutoCAD. For log-
ging companies, Vector has
added support for survey-
data entry in standard
forestry survey formats.
MacRoad 3.6 supports
digital terrain modeling, pro-
filing, cross-section views,
plan drawings, and the ability
to calculate earthworks
quantities.
Price: $4000.
Contact: Vector Systems,
Inc., 3700 Vanguard Dr.,
Fort Wayne, IN 46809,
(219) 478-8088; fax (219)
747-5894.
Circle 1282 on Inquiry Card.

New ASG
Applications

SG’s new surveying,

terrain modeling, and
road construction modules
now support AutoCAD 386
release 11. ASG CoGo
(surveying) features multiple
traverse and sideshot capa-
bilities. ASG Topo (terrain
modeling) incorporates 3-D
digital terrain modeling tech-
niques for cross-section
modeling and slope analysis.

ASG Roads features pro-

grammable design templates
for earthworks calculations
and multilane highway de-
sign. The programs require
the ASG Core program.
Price: CoGo or Topo,
$1250; Roads, $2900; Core,
$750.
Contact: ASG, 4000
Bridgeway, Suite 309,
Sausalito, CA 94965, (415)
332-2123; fax (415) 332-
2146.
Circle 1283 on Inquiry Card.
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Everything You Ever Wanted In UNIX.

And Less. 39995 S

OK. We know it’s hard to
believe. So just consider this.
Coherent™ is a virtual clone of UNIX.
But it was developed independently
by Mark Williams Company. Which
means we don’t pay hundreds of dol-
lars per copy in licensing fees.

What’s more, Coherent embod-
ies the original tenet of UNIX: small is
beautiful. This simple fact leads to a
whole host of both cost and perform-
ance advantages for Coherent. So
read on, because there’s a lot more to
Coherent than its price.

SMALLER, FASTER...BETTER.

Everybody appreciates a good
deal. But what is it that makes small
so great?

For one thing, Coherent gives
you UNIX capabilities on a machine
you can actually afford. Requiring
only 10 megabytes of disk space,
Coherent can reside with DOS. So
you can keep all your DOS applica-
tions and move up to Coherent. You
can also have it running faster, learn it
faster and get faster overall perform-
ance. All because Coherent is small.
Sounds beautiful, doesn’t it?

But small wouldn’t be so great if
it didn’t do the job it was meant to do.

Coherent For  Santa Cruz
LESS the IBM-PC/AT Operation’s
and compatible XENIX 286,

IS MORE! 2860r386 Version 2.3.2
based machines.

No. of Manuals 1 8

No. of Disks 4 21

Kernel Size 64K 198K

Install Time 20-30min.  3-4 hours

Suggested Disk Space 10meg  30meg

Min. Memory Required 640K 1-2meg
Performance* 38.7sec  100.3sec
Price $99.95 $1495.00

*Byte Execl benchmark, 1000 terations on 20 MHZ 386.
Hard ts: 1.2 5" or14 V" fl and
hard k. Do ot rom o1 Micrachannc machings. 77"

EVERYTHING UNIX
WAS MEANT TO DO.

Like the original UNIX,
Coherent is a powerful multi-user,
multi-tasking development system.
With a complete UNIX-compatible
kernel which makes a vast world of
UNIX software available including
over a gigabyte of public domain
software.

Coherent also comes with Lex
and Yacc, a complete C compilerand a
full set of nearly 200 UNIX commands
including text processing, program
development, administrative and
maintenance commands plus UUCP.

CRITICS AGREE: IT’S
AN INCREDIBLE VALUE!

“Mark Williams Co. seems to have
mastered the art of illusion; Coherent
comes so fully qualified as a UNIX
clone, you find yourself thinking ‘I
can’t believe it’s not UNIX’ ”

—Sean Fulton, UNIX Today!,
November 26,1990

“...(Coherent) may be the best thing

that has happened to UNIX yet.”
—William Zachmann, PC Week,
November 5, 1990

“If you want to come as close as you
can to real UNIX for a low price,

COHERENT can’t be beat.”
—~Warren Keuffel, Computer Language
Magazine, November 1990

“If you want a UNIX-like develop-
ment and learning system for less
than $100...I don’t see how you can
go wrong with Coherent.”
—David Fiedler, BYTE Magazine,
November 1990
EXPERIENCE, SUPPORT
AND A 60-DAY
MONEY BACK GUARANTEE.
Wondering how something as
good as Coherent could come from

NEW COHERENT RELEASE 3.1
NOW WITH....

—elvis: vi editor clone

—SCSI (Adaptec AHA 154x series
and more on the way.) and
ESDI support

—UUCP Bulletin Board System
—RAM disk support
—And much, much more!

OVER 20,000 SATISFIED USERS!

nowhere? Well it didn’t. It came from
Mark Williams Company, people
who’ve developed C compilers for
DEC, Intel, Wang and thousands of
professional programmers.

We make all this experience avail-
able to users through complete techni-
cal support via telephone. And from
the original system developers, too!

Yes, we know $99.95 may still
be hard to believe. But we’ve made it
fool-proof to find out for yourself.
With a 60-day money-back no-hassles
guarantee.

You have to be more than just a
little curious about Coherent by now.
So why not just do it? Pick up that
phone and order today.

You’ll be on your way to having
everything you ever wanted in UNIX.
And for a lot less than you ever
expected.

1-800-MARK WMS

(1-800-627-5967 or 1-708-291-6700)
FAX: 1-708-291-6750
60-DAY MONEY BACK GUARANTEE!

m Mark Williams
Company
60 Revere Drive

Northbrook, IL 60062

Plusshl%m handling. Coherent is a trademark of Mark
pany UNlesatrademarkofAT&T XENIXis a




WHAT’S NEW

Travel
to the Planets
on Your Mac

D-ROM Voyage to the

Planets, a collection of
three CD-ROM s full of
images from Mars, Jupiter,
Neptune, and other planets,
is now available for the Mac.

Each disc has more than

500 images. Volume 1 con-
tains images of Jupiter, Sat-
urn, Uranus, and its moons;
Volume 2, Mars; and Vol-
ume 3, Neptune and its
moons. Each disc (also
available for the PC with a
VGA, SVGA, or EGA dis-
play) provides 3-D displays,
zoom, and histogram
analysis.
Price: For the PC: $120
each volume, all three for
$300; for the Mac: $180
each, all three for $400.
Contact: Astronomical Re-
search Network, 206 Bell-
wood Ave., Maplewood,
MN 55117, (612) 488-5178.
Circle 1284 on Inquiry Card.

Unix GUE
for Real-Time
Engineering

A new graphical user en-
vironment (GUE) for

the aerospace and manufac-
turing community lets you
develop front-end displays
of real-time or database-re-
siding data in a distributed
computing environment over
several platforms and oper-
ating systems.

The Sammi GUE lets you
modify the display without
requiring complex pro-
gramming and source code
modification. Unlike tradi-
tional graphical user inter-
faces, the Sammi GUE is
not embedded into the code
of applications software
programs, Kinesix says.

Sammi consists of a run-
time environment, a format
editor, and an application
programming interface

NEWS

The CD-ROM Voyage to the Planets, for Macs and PCs, displays
an image of Dione, a satellite of Saturn.

(API). With Sammi, you
can create a graphical inter-
face in front of application
data in a client/server com-
puting environment. It does
this through the X Window
System version 11 and re-
mote procedure calls.

The system lets you ac-
cess and modify a series of
color-coded meters and
gauges, bars and graphs,
push buttons, and other
widget objects. The system
also supports data plotting
and alarm handling. Through
windowed displays, you can
view data in a format tailored
for the operator or industry.

Building an interface
with the included format edi-

tor first involves defining
the background, using either
your drawing created with
Sammi’s tools or a scanned
X bit-map, GIFF, or CGM
file. Without programming,
you can define dynamic
fields using the library of ob-
jects that are tied to data.

If you need complex rela-
tionships with the data
source, the included API
utilities let a C programmer
create a customized inter-
face between the data-source
application and Sammi.
Sammi acts as a stand-alone
task.

Sammi will run on a va-
riety of IBM, Sun, DEC, and
Hewlett-Packard/Apollo

The Sammi
graphical user
environment lets
you create
applications
such as this
pipeline-control
system without
programming.

SPREAD THE WORD

Your new product is important to us. Please address information
to New Products Editors, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Better yet, use your modem and mail new
product information to the microbytes.hw or microbytes. sw
conferences on BIX. Please send the product description, price,
ship date, and an address and telephone number where readers

can get more information.

* SCIENCE /| ENGINEERING SOFTWARE

platforms.

Price: $12,500 to $25,000,
depending on configuration.
Contact: Kinesix, 10333
Richmond Ave., Suite 1100,
Houston, TX 77042, (713)
953-8300; fax (713) 784-
4159.

Circle 1285 on Inquiry Card.

Labtech
Expands to Unix
and Windows

abtech Notebook, for

data acquisition, analy-
sis, and control, and Lab-
tech Control, for industrial-
process monitoring and
control, are now available
for Windows 3.0. The new
versions support virtual
memory and flexible multi-
tasking, Laboratory Technol-
ogies says.

The company has also re-
leased Chrom/RT, a program
for gas, high-pressure liq-
uid, and ion chromatography.
Chrom/RT supports the X
Window System, Windows
3.0, and Presentation Man-
ager under 0S/2.

Another new program,
Notebook/XE for DOS, X
Window, Windows 3.0, or
0S/2, supports multiple real-
time screen displays, re-
mote instrumentation sup-
port, and real-time data
transfer to foreground
programs,

Price: Notebook for Win-
dows, $1495 before July 31;
Control for Windows, un-
determined at press time;
Chrom/RT: DOS/Windows
or OS/2 version, $2495 be-
fore July 31, $2995 after;
Unix version, $7000; Note-
book/XE: $2495 and up.
Contact: Laboratory Tech-
nologies Corp., 400 Research
Dr., Wilmington, MA
01887, (508) 657-5400; fax
(508) 658-9972.

Circle 1286 on Inquiry Card.
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Seminars & Conference in Object-Oriented Programming

THE LARGEST OBJECT-ORIENTED
CONFERENCE ON THE EAST COAST,
EVER.

fleet the pioneers, inventors, leading practitioners,
id vendors in object technolagy. 47 tutorials, lec-

es, & technical sessions including an OOP-in-
RacTice track. Come for all five days, or any one.

Preconference Tutorials (fu!l day)
Monday, June 24
erview of 0-0 design with C++, David Bern
O analysis & design, James Odell
first look at C++, Bruce Eckel
it dev using Smalitalk, John Pugh & Paul White
esign & mgt of C++ class libraries, Arthur Riel

Tuesday, June 25

bject-oriented analysis, Stephen J. Mellor

++ strategies and tactics, Rob Murray

++ for C programmers, William M. Miller‘

0 approach for requirem'’ts def, Paul T Ward
hat mgt needs to know, Jon W. Hopkins

Wednesday, June 26, Lectures & Tutorials
eynote: Planning Soft Indust Rev, Brad Cox
hjects by teamwork, Larry L. Constantine
++ using multiple inheritance, Richard Wiener
ass libraries for GUI dev, Charles Duff
buidelines and pitfalls of C++, Paul Gross
ilding fielded applications, Nancy Maitin
valuating object langs & env'mnts, Scott Moody
av'ging code: 0-0 software reuse, Cliff Swiggett
@ databases in PC env'mnt, Thomas Atwood
table infrastructure for objects, J. Michael Connell
aking 0-O development work, Burt L. Rubenstein

Thursday, June 27, Lectures & Tutorials
DDBMSs & coop computing, Timothy Andrevss
B0:20 . Mgt:Tech :: Success: X, Marie A. Lenzi

tro to OOP on the Macintosh, David Neal

eal-world apps in Smalitalk, Barbara Noparstak
aking a project from C to C++, Tony Hansen

tegrating objects w/relat’l tech, Mary Loomis
f\y nlying OOP to corporate MIS, Jeffrey Bonar

t bought the hype! Now what?, Doug Bennett
-0 structured design, Anthony |. Wasserman

++ libraries for industrial apps, Jiri Soukup
Panel: 0-0 analysis — quality before design

Friday, June 28, Lectures & Tutorials

OP in Practice Tracks

&S Windows development with C++, Jim Schwarz
D0 reengineering: theory & pract, Adrian Bowles

aximizing software reuse. Kim R. Harris
Bnalltalk for embedded systems, Brian Barry
D-0 modeling and design, James Rumbaugh

Sponsored by
OBJECT MAGAZINE,
OURNAL oF OBJECT-ORIENTED PROGRAMMING,
& The Wang Institute of Boston University

June 24-28, 1991

East RUTHERFORD, NJ
508 649-9731 or 212 274-0640

Circle 600 on Inquiry Card.

And another door opens.
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WHAT’S NEW .

NEWS

FRONT ENDS /| GROUPWARE

A Familiar Look
for Your Desktop

new front end for Win-

dows takes desktop fa-
miliarity to the extreme
with the goal of expediting
the learning curve for new
Windows 3.0 users. The
deskMinder program pro-
vides the ability to launch ap-
plications, managers, and
utilities from what appears to
be an actual office desk.

You can place up to four
applications on the desk-
Minder bookshelf and con-
figure four shelves so that
you can launch up to 16
Windows and non-Windows
applications from your hard
disk. On top of the desk, you
have access to a notepad,
time manager, help file, and
clock. By clicking on the
pencil cup, you activate a
paint program, and by
clicking on the PC that re-
sides on the deskMinder
desktop, you open a link to
your file server, minicom-
puter, or mainframe. When
you click on the phone, you
can take phone messages or
activate the modem.

In the file drawer, you
can create folders to hold
your files and projects,
indicate which application to

With the deskMinder front end, developed with Asymetrix’s
ToolBook software construction set, file drawers are
file drawers, a notepad is a notepad, and a clock is a clock.

launch from each file, and

search and sort through files.

Clicking on the out basket
activates E-mail.

Of course, when you’re
done working in the desk-
Minder environment, the
way that you quit is by turn-
ing out the lights.

Price: $199.

Contact: TechSoft Sys-
tems, Inc., 1375 Kemper
Meadow Dr., Suite 11,
Cincinnati, OH 45240, (800)
825-8386 or (513) 825-
8386; fax (513) 825-9726.
Circle 1002 on Inquiry Card.

The Visual User Environment for Unix now supports Sun
Sparcstations. The five basic VUE tools are shown here.

Pinboard comes
with more than 40
styles of notes,
such as phone
messages, to-do
lists, and urgent
memos.

A New VUE
for Sun

H ewlett-Packard will
soon have a version of
its Visual User Environ-
ment that will support Open
Look and Motif applica-
tions running on Sun Sparc-
stations.

HP VUE, previously
available only for HP com-
puters, offers multiple
workspaces, a front panel
that holds frequently used
applications, and systemwide
help. Five main compo-
nents include a log-in
manager, file manager,
workspace manager, style
manager, and help manager.
Price: $550.

Contact: Hewlett-Packard
Co. Inquiries, 19310 Prune-
ridge Ave., Cupertino, CA
95014, (800) 752-0900.
Circle 1004 on Inquiry Card.

Join the 1990s
with Electronic
Click-It Notes

f the personal computer

was supposed to automate
the office environment,
why do you still put sticky
notes all over your desk and
computer?

A new groupware pro-
gram, called Pinboard, lets
you create on-screen notes
for pinning to the Windows
desktop or sending over the
network.

On a network, each Pin-
board user can password-pro-
tect a private board, while
shared boards are accessible
to several people simulta-

neously. Pinboard supports
all disk-sharing networks,
including LAN Manager and
Novell NetWare. For power
users, Pinboard supports Dy-
namic Data Exchange. You
can also attach programs and
documents to a note.

Perhaps the best thing
about Pinboard is the way it
lets you dispose of mes-
sages: When you receive a
nasty note from your boss
or colleague, after you read it
and place it in the wastepa-
per basket, you can watch it
burst into flames.

Price: $129.95; 25-user
extension, $1495.
Contact: Raindrop Soft-
ware Corp., 845 Arapaho,
Suite 105, Richardson, TX
75081, (214) 234-2611; fax
(214) 234-2674.

Circle 1003 on Inquiry Card.
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The Atron Evaluator makes

software testing so easy you can even
do it with your eyes closed.

Imagine being able to design software tests during the The Atron Evaluator works with virtually any terminal
day and then run them at night while you sleep — literally. emulation package. You can test software running on worksta-
You can with Cadre’s Atron Evaluator® tions, minis or mainframes right from your PC or PS/2

The Evaluator is much easier, faster, and more efficient platform.

than any test tool you’ve ever used. It helps

you produce products of much higher quality
while devoting your intelligence to higher-

And the Evaluator supports MS-DOSS
0S/2% Presentation Manager % Windows®
and other operating environments. So
| whichever one your team develops for, the
Atron Evaluator from Cadre has you covered
all the way.

Tired of losing sleep over testing

level problems.
And even though you’re increasing

quality, you can still cut development time

significantly. You can devote fewer re-
sources to turning out a better product faster. The Evaluator is a hardware-based problems? Put Cadre’s Atron Evaluator to the

The Evaluator is non-intrusive, unlike e tatwillwork with any GUL ot Call 1-800-733-6036 today fora free
software-based testers. Which means it doesn’t use any of evaluation and a look at what

your system’s memory or slow your system in any way. the Evaluator can do for you. CA D R E
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Software Tester
for Character
Applications

utomator QA, the

CASE-like tool for test-
ing software, is now avail-
able in the U.S. The program
provides software testing
that will improve your ap-
plication, increase your
productivity, reduce develop-
ment time, and cut valida-
tion and quality-assurance
costs, Direct Technology
says.

The program offers a
full range of test services:
Regression, which ensures
that features of a previous
release are still present;
Performance, which checks
minimum, average, and
maximum acceptance crite-
ria; Response, which
checks interference, error
handling, and math and
system functions for adher-
ence to specification; and
Volume, which provides the
benefits of beta testing at an
earlier stage by testing over
a wide range of tasks with
random or sequential input.
The product resides in a PC
workstation, which is typi-
cally attached to the host
as a terminal.

Automator QA was de-
signed for testing complex
character-based applica-
tions. You can test any appli-
cation that is accessible
from a PC workstation in ter-
minal-emulation mode, in-
cluding MVS, VM, VMS,
and Unix. Test-system re-
quirements include a 286- or
386-based system with
640K bytes of RAM, DOS
3.0, and an 80-MB hard
disk drive.

Price: $5495.

Contact: Direct Technol-
ogy, 10 East 21st St., Suite
1204, New York, NY
10010, (800) 992-9979 or
(212) 475-2747; fax (212)
529-4941.

Circle 1008 on Inquiry Card.

WHAT’S NEW ¢« PROGRAMMING TOOLS
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With Quinn-Curtis’s real-time graphics tools, you can simulate
real-world applications, such as this dashboard.

Real-Time Graphics, Control
for C and Pascal

The Real-Time Graphics and Measurement/Control Tools
for Microsoft C, Turbo C, Borland C++ 2.0, and Turbo
Pascal combine real-time graphics routines with measure-
ment and control algorithms. Quinn-Curtis says you can use
the tools to create graphics-based programs that perform
process-control, data-logging, and instrument-interface op-

erations.
Price: $200 each version.

Contact: Quinn-Curtis, 21 Highland Cir., Needham, MA
02194, (617) 449-6155; fax (617) 449-6109.

Circle 1005 on Inquiry Card.

Add Breathing
Space for Your
Applications

R ational’s new utility,
called Oxygen, binds
the company’s DOS extend-
er technology to Microsoft’s
C compiler and linker.

The utility lets you com-
pile and link large applica-
tions from Windows, your
editor, or the Programmer’s
WorkBench without having
to remove network drivers,
TSR programs, and other

tools from your environment.
With Oxygen installed, the
Microsoft compiler and link-
er consume less than SOK
bytes of the first 640K bytes
of RAM, with the remain-
ing portion running in ex-
tended memory.

Oxygen conforms to the
Virtual Control Program In-
terface, DOS Protected
Mode Interface, and EMS in-
terface standards. It oper-
ates alone or with Windows
3.0, QEMM, 386Max, and
other extended memory man-
agers with Microsoft C 6.0.
Price: $199.

Contact: Rational Systems,
Inc., 220 North Main St.,
Natick, MA 01760, (508)
653-6006; fax (508) 655-
2753.

Circle 1007 on Inquiry Card.

Brief Gets
Expanded,
Redone

olution Systems adds

mouse support, EMS
caching, a Redo command,
enhanced window capabili-
ties, and support for Micro-
soft’s C 6.0 Advisor in the
new Brief text editor for
the PC.

By supporting EMS,
Brief 3.1 lets you edit larger
files and hold macros in
memory throughout the edit-
ing session. Mouse support
provides faster cursor place-
ment and the ability to con-
trol where and how your win-
dows appear on the screen.

A new Redo command
complements the Undo com-
mand. Other features in-
clude support for more than
40 compilers, smart indent-
ing, and template editing.
With template editing, you
can type in an abbreviation,
and Brief will expand it into
a programming construct.

The company has also re-
leased Charge, a profiler
with a direct interface to
Brief. You can use Charge to
identify often-used routines
and optimize them for a
faster-executing appli-
cation.

Price: $249; Charge, $99.
Contact: Solution Systems,
a division of Software Devel-
oper’s Co., Inc., 372 Wash-
ington St., Wellesley, MA
02181, (800) 821-2492 or
(617) 431-2313; fax (617)
740-0089.

Circle 1006 on Inquiry Card.
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ETWORKING SOLUTIONS

he Network

Connection

introduces its

new line of 386
workstations with SX
appeal. The TRIUMPH
SX'’s are designed as the
ultimate desktop work-
station running at 16
MHz and available in two
new sleek case sizes.

Both workstations

include:

W 2-35” or
1-35”/2-5.25" Drive
Bays

B 150 Watt Power
Supply

H 1 MB Ram

H 2 Serial/1 Parallel
Port

H IDE HD/FD Controller

B VGA Adapter

M 101 Enhanced
Keyboard

B MS DOS 33 or 4.01

H 40 MB IDE Drive

H Bus Mouse Port

@ Monochrome or Color
Monitor

SEE US AT PC EXPO
BOOTH #5345

THE NETWORK CONNECTION

1324 Union Hill Road, Alpharetta, Georgia 30201
800-327-4853 ¢ Atlanta, GA (404) 751-0889  Massapequa, NY (516) 797-4317

SXtra Desktop Workstation |

T-24 Protection Plan
Over and above the
1-year warranty offered
by The Network
Connection on all its
systems is our unique
T-24 Protection Plan. We
will advance replace any
component or the entire
system overnight — in 24
hours. That means your
system is guaranteed
nearly 100% uptime.

\|
\ Fully Novell %
;\ NetWare Compatible

NOVELL

Circle 603 on Inquiry Cord.
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WHAT’S NEW + DESKTOP PUBLISHING /| WORD PROCESSING

E-Mail in Prepare
. ProWrite Plus - DEMO.PWP <] 4]
Windows Word At Documents
Processor 1 :en: gu:nnl D:r.;menl - il‘l unix GU'S
end Selected Je
fter composing your ) Wiot TGS CTH Concertang vots te »——?::; s:::::;m ees x| ntended for technical and
L S from 5 nHle et A i) heen e

business users, Asterix 1.1
offers low-cost but power-
ful document processing,
with capabilities falling
somewhere between those of

document with Profes- B fhiticaon ¢ o cummer: and temrs ik o¢ yuls TENT 0
sional Write Plus for Win-
dows, you can activate an in-
tegrated E-mail function to
send the file anywhere in a

ehmmimeert WO QualRy

hit putisw monty
Cellular Phone Sales to Dale
140 ¢ — ————y
120 -

network without exiting the
word processor. The pro-
gram from Software Pub-
lishing uses technology li-
censed from Samna in a
one-time deal to let you
retain the file’s formatting
and graphics.

You can paste graphics or
text on frames that you can
drop anywhere on the page,
with surrounding text wrap-
ping around the frame.
Software Publishing added
document- and image-file
filters to support its own
applications, including Har-
vard Graphics and First Pub-
lisher. The E-mail front
end supports any Message
Handling Service-based
system.

Price: $249.

Contact: Software Publish-
ing Corp., 1901 Landings
Dr., P.O. Box 7210, Moun-
tain View, CA 94039, (415)
962-8910; fax (408) 980-
0729.

Circle 1009 on Inquiry Card.

Check Your
Government
Style

he new version of

Grammatik Windows
2.0, Government Edition,
for Windows works within
Microsoft Word for Win-
dows and Ami Pro from
Lotus, letting you check
your spelling, grammar, and
style without quitting your
word processor. The spelling
checker includes more than
1000 government-specific
spellings and acronyms and

pliomng pare@aph from yowr leer |
o0t of owr tesumordals

Body Text

Professional Write Plus’s E-mail front end lets you send and
receive a portion of a working document without exiting your

word processor.

a proposal proofreading style
for government contractors,
Reference Software says. The
new version also locates
thousands of additional
errors, including redundant
phrases, clichés, and syntac-
tic mistakes.

The Windows version
and the standard Grammatik
IV 2.0 Government Edi-
tion, which are available for
DOS, the Mac, and Unix,
let you access the user spell-
ing dictionary of most word
processors, allowing the
checkers to recognize
words, acronyms, and other
special words that you’ve
already added.
Price: Single-user version,
$99; Government Pack for
five users, $245; standard
version, $99 and $245.
Contact: Reference Soft-
ware International, 330
Townsend, Suite 123, San
Francisco, CA 94107, (415)
541-0222; fax (415) 541-
0509.
Circle 1012 on Inquiry Card.

Correct
Your Grammar
in Windows

K eeping track of the
players in the word pro-

cessing market is like rid-
ing a merry-go-round. Lotus
acquired Samna, but not
before Samna licensed tech-
nology to Software Publish-
ing. Now WordStar has
bought Lifetree, maker of
the Correct Grammar check-
er. Lifetree will become
part of WordStar’s new Writ-
ing Tools Division.

That division’s first
product is Correct Grammar
for Windows, which was al-
ready available in DOS and
Mac versions. By using Dy-
namic Data Exchange, Cor-
rect Grammar lets you
check any text, in any appli-
cation, on the Windows
Clipboard, WordStar says.
You can select and check
just a portion of a document,
such as a sidebar.

Price: $99.

Contact: WordStar Interna-
tional, Inc., Writing Tools
Division, One Harbor Dr.,
Suite 111, Sausalito, CA
94965, (415) 332-8692; fax
(415) 332-8780.

Circle 1010 on Inquiry Card.

a high-end word processor
and a full-blown desktop
publishing system. The sys-
tem for Unix workstations
runs under Motif and Open
Look on SPARC-based and
DEC RISC systems, the
Sun-3, the Hewlett-Packard
9000 series 300, and Mips
RISC System workstations.

Asterix Words is a
WYSIWYG word processor,
with style guides, X Clip-
board cut and paste, ad-
vanced formatting, and
book production capability.
Asterix Graphics lets you
create, edit, and modify
graphics. You can create
drawings in the graphics
module or capture Hewlett-
Packard Graphics Language,
TIFF, or Encapsulated
PostScript screen images.

An optional spreadsheet
module supports inter-
spreadsheet data links, pro-
jected tables, goal seeking,
and multiple views.

The Asterix application
set has a common group of
macro tools and a program-
ming language. Other fea-
tures include audio for
voice annotations, color
images, fax support via
macros, and interprocess
communications. The com-
pany is also developing E-
mail capabilities.

Price: $695; with optional
spreadsheet, $995.

Contact: Applix, Inc., 112
Turnpike Rd., Westborough,
MA 01581, (800) 827-7549
or (508) 870-0300; fax (508)
366-9313.

Circle 1011 on Inquiry Card.
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Reasons to buy an
LSI PROFESSIONAL
COMPUTER

030 Day Satisfaction
Guarantee

QO Satisfied Customers Like...
BOEING
ROCKWELL INTL.
CHRYSLER
ARCO

QToll Free Tech Support

U Top Rated MICRONICS
Motherboard
Options Available

0 Complete line of 386 and
486 ISA and EISA Systems

Upgrades From 486/386 33MHz Standard System

Standard VGA {640x480. 16 color)
Super VGA {1024x768. 16 color)
Super VGA 1MB (1024 at 256 colors)
Sony 1304/1MB VGA(non-intertaced)

ARD.F

80486 33MHz 32 Bit Intel CPU

101 Enhanced Keyboard

4MB RAM-Expandable to 64MB 12" Hi-Res Monochrome Monitor 200MB Hard Drive (IDE 18ms)
MICRONICS Motherboard, Phoenix BIOS Monochrome Graphies Card 200MB (IDE 15ms)
64K Cache (expandahle to 256K) 1.2 or 1.44 MB Floppy Drive AR o)
Desktop Style Case (Tower Option availahle) ~ 100MB 18ms Hard Drive 760MB (ESDI above w/ EISA Controlier)
8 Expansion Slots (ISA 16 bit) Serial, Parallel & Game Ports 760MB (SCS! 16ms)
EISA System -- Add $900.00 (486 only) Full 1 Year Limited Warranty e R )
w/ 7-32 Bit EISA slots, 1-16 hit ISA 486-25, as abwve onty $2995.00 HD Upgrades are from 100MB...add $250 addL to 40MB System
220W Switching Power Supply Call For Stand Alone Pricing
MS-DOS 3.3 or MS-DOS 4.01 add $50.00 : =
" MICRE&NICS
- COMPUTERS INC

" AlL LS Professional )
{ Systems Are FCC Certified . S —
Complete 386 33MHz System ‘-———J ponérs

Components / Accessories

: Logitech Mouseman Serial  $ 69
Configured as 486 386 25MHz Non Cache System g
§.50 SRERE Btk y Logitech MousemanBus ~ $79

64K Cache 40MB HD, 1IMB RAM, Monochrome Logitech Trackman Seriai  $ 89

00 Logitech ScanMan Plus $179
MICRONICS System 1 295 ° Logimouse w/Windows 3.0 $149
ACP Motherboard OUR LOWEST PRICE EVER! Supermouse w/Windows 3.0 $ 89
vcnthtg:lll Boag@) ot DTC 3280 SCSI cntrl. $150
Mt [ DTC 6280 ESDI 32K Cache $150
{MB RAM 386SX 20MHz system IDE cntrl. with 1O $45
Expandable to 16MB | 40MB, 1MB, Monochrome UltraStor ESDI 32K Cache  $175
00 Utltra EISA/ESDI cntrl. $795

8 Expansion Slots, l $ 1 1 45 A Printers

All 16 bit

er 1324 (24 pin, 9 font 259
2 Serial, 1 Parailel Port Pibsher 15200 (L o8

286 12MHZz system Epson L05'04(2‘2‘ pin) 23(7)3
Panasonic 1124 (24 pin) ;
Our Best Value! 40MB, 1MB, Monochrome Citizen GSX 140 (24 pin) $289
$ 00 $ 795 00 Color Kit for Citizen $50
19 9 5 S Laser Printers (incl. toner)
g Brother HLSe (IMB, HPGL) ~ $1195
HP Series 111 $1595
Quality Service and Support Since 1984 \ m—
Locations Nationwide @ -
- < y — > Y
28 | / A W\ [ ‘ | & (
P - v* J VJ j! ‘a! 2. \4/ ®
- 1701 Greenville Ave: #602 ) Hours Mon-Sat
- \ - - -
LUCKY STAR INTERNATIONAL Richardson, TX 75081 1 800 966 5825 (L-U-C-K) 9am-6pm C.S.T./PS.T.
2132 N. Collins 4151 Beltline Rd. #120 10773 SW Beaverton-Hillsdale Hwy. 14220 NE 20th #D 17338 Southcenter Pkwy.
Arlington, TX 76011 Addison, TX 75244 Beaverton, OR 97005 Bellevue, WA 98007 Tukwila, WA 98188
1-800-966-4056 1-800-966-7687 1-800-348-5825 1-800-336-5825 1-800-367-5825
Copyright 1991 Lucky Computer Company. Lucky Star intemational. MS-DOS. Intel. Micrenice, EC'S, DTC wre trademarks of their respective ies. All Prices/ Specifications subject (o change
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NEWS

WHAT'S NEW =«

New Clipper
Library Supports
Vector Objects

lipper 5.0, the graphics
library for Clipper de-

velopers, now lets you in-
clude vector objects (e.g.,
circles, polylines, and
boxes) and text in a drawing.
The library lets you create
maps, facility layouts, and
other CAD drawings to bet-
ter display data in your ap-
plication, ProWorks says.

The company improved
Flipper’s printing capability
by adding a PostScript
driver and a virtual print
driver that lets you print at
the resolution of the printer,
instead of at the lower reso-
lution of the traditional print
screen, the company says.
You can also place PCX files
anywhere on the screen.

Other Flipper features
include 2-D and 3-D graph
types, auto-scale axis and
log scales, and unlimited
points on a graph.
Price: $295.
Contact: ProWorks, P.O.
Box 1635, Hermiston, OR
97838, (503) 567-1459; fax
(503) 567-8820.
Circle 1013 on Inquiry Card.

Analyze Paradox
Scripts

s criptView 2.01 pro-
vides Paradox users with
an advanced tool for ana-
lyzing and documenting
scripts, Farpoint says. The
utility generates graphical
diagrams and comprehen-
sive reports, including action
diagrams, hierarchical-tree
flowcharts, procedure rela-
tionship reports, and exten-
sive variable cross-references
and tables.

The new version supports
the new language extensions
of Paradox 3.5, including
the Structured Query Lan-
guage commands.

Price: $149.95.

NEmEErIEN
QOO0

Flipper 5.0 lets you put a CAD-like interface on your database
application. By clicking on a green on the golf course, you can
access watering and maintenance data.

Contact: Farpoint Systems
Corp., 335 Grove, Suite 260,
Jersey City, NJ 07302,

(201) 659-7613.

Circle 1015 on Inquiry Card.

Communications
Library
for Clipper

ilverClip SPCS (Silver-

Ware Professional Com-
munications Series), Silver-
Ware’s newest communi-
cations library, brings
interrupt-driven control of
asynchronous communica-
tions to Clipper applications.
SilverClip SPCS lets you
access an unlimited number
of communication ports and
comes with source code.

Features include support

for a 115,000-bps baud rate.
Supported hardware in-
cludes DigiBoard’s 4-, 8-,
and 16-port boards, the
AST 4 Port, and the IBM
Dual Async Adapter. Ter-
minal emulation includes
ANSI, TTY, VT100, and
VT52. The library also sup-
ports XMODEM, YMO-
DEM, YMODEM batch, and

ASCII. Other features in-
clude interrupt 14 re-
direction, for LAN com-
patibility.

Price: $299.

Contact: SilverWare, Inc.,
3010 LBJ Freeway, Suite
740, Dallas, TX 75234,
(214) 247-0131; fax (214)
406-9999.

Circle 1115 on Inquiry Card.

More Than
90 Commands
for xBASE

he xBASELIB com-
mand library enables

you to perform low-level
DOS and BIOS commands
from the dot prompt, the
FoxPro commahd window,
and programs like Fox-
Base +, dBASE III Plus, and
dBASE IV version 1.1.

Sparkle developed the li-
brary to help you support and
install your application and
to help your application com-
municate with the printer.
If you include the GETPC-
ENV.PRG program in the
application, for example, you
can quickly obtain informa-
tion about your client’s PC
environment.

The xBASELIB com-
mands are written in assem-

DATABASE PROGRAMMING

bly. You can move the com-
mands from one version of
dBASE to another without
modifying them, Sparkle
says.

Price: $195.

Contact: Sparkle Software,
610 East Bell Rd., Suite
2136, Phoenix, AZ 85022,
(602) 780-2208.

Circle 1014 on Inquiry Card.

More Than 1000
dBASE Utilities

MS Professional

Shareware Libraries’
dBUtility Library has more
than 1400 public domain and
shareware utilities designed
specifically for dBASE lan-
guage developers, including
dBASE III/IV, FoxBase,
FoxPro, Clipper, QuickSil-
ver, and others.

The product includes a
database and search program
for these and 800 additional
commercial dBASE-related
utility programs. With the
database, you can search by
name, type, vendor, or any
text string when you need to
find a particular type of
utility or code routine. This
way, if you can’t find the
utility you need in the
shareware library, you can
find it in the database of
commercial vendors. The
dBUtility Directory also lists
dBASE BBSes, journals,
and other information
sources.

Price: $99.50.

Contact: EMS Professional
Shareware Libraries, 4505
Buckhurst Court, Olney,
MD 20832, (301) 924-3594;
fax (301) 963-2708.

Circle 1016 on Inquiry Card.
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THE UNIX MULTIUSER
PLATFORM *"'s 4,999

UX Multiuser Host and LAN/ Client Server

"‘p Powerful Hybrid System Puts Unlimited
xpandibility in Your Hands.

¢ looking for an inexpensive XENIX/UNIX multiuser solution
business. DTS’s SOLUTION/ 16 is the right choice. For less
the price most companies would charge you, you will have
nt combination of performance, quality and reliability.

LUTION systems come with SCO XENIX/UNIX V/386
EEDBOARD 11
have to do is

16 includes:
, 1.2MB

4’ mono-
v/ 386
bsystem.

businesse s

cqnalsobe "N

a lA‘N(wcaI Area -

Network) file d
sized businesses and those-
more departments.

@ 60-38.4K bps
® Modem supported by each channel

@ This is a bargain you won'’t regret.
Pick up the phone TODAY and take
advantage of our 30-day trial period.

DATATRANS SYSTEMS,INC.

35-28 154th STREET FLUSHING, N.Y. | 1354
Tel. 718-445-6970 Fax. 718-461-2822

1-800-368-1688
Circle 584 on Inquiry Card (RESELLERS: 585).
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HELP

THE AMERICAN FOUNDATION
FOR THE BLIND

HELP YOU!

The American Foundation for the Blind’s National Technology Center (NTC) maintains
a Job Index/User Network which features information from over 1100 blind and visually
impaired people who use adaptive equipment in a variety of jobs.

The NTC is looking for additional participants. Biind and visually impaired individuals of
allages who have hands-on experience with computers, low vision aids, talking prod-
ucts, or other adaptive devices are needed as resource people and/or evaluators.

As a resource person, other users may contact you to share your knowledge and
experience. As an evaluator, you may be asked to evaluate both existing and newly
developed or adapted devices. Evaluations are published in the “Random Access”
section of the Journal of Visual Impairment & Blindness.

If you are interested, please fill out the form below or call our hotline, 1-800-232-5463
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job
Index/User Network.

Your response will be followed by a brief, confidential telephone survey. The informa-
tionyou provide will be used for NTC purposes only and willinclude the equipment you
use, your experience with it, training and employment.

Your assistance willenable the Job Index/User Network to continue as amaijor informa-
tion and support system for blind and visually impaired people nationwide.

Mail to: American Foundation for the Blind, National Technology Center, 15 West 16th Street, New
York, NY 1001, Attn; A, Hypolite

Name

Address I _ - .

cty_ _ State _ _Zip

Best time to contact i Telephone




THE UNIX MULTIUSER
PLATFORM °"'s 4,999

YAUX Multiuser Host and LAN/ Client Server

R Powerful Hybrid System Puts Unlimited
Fxpandibility in Your Hands.

: looking for an inexpensive XENIX/UNIX multiuser solution
sur business. DTS’s SOLUTION/ 16 is the right choice. For less

in half the price most companies would charge you, you will have

nt combination of performance, quality and reliability.

DLUTION systems come with SCO XENIX/UNI

X V/386
EEDBOARD Il
commurf have to do is

16 includes:
, 1.2MB

4” mono-
v/ 386
bsystem.

\ Rt

Networmlehd

sized busines‘ses:: nd those with—— ¢

@ 50-38.4K bps
more depaﬂments' ® Modem supported by each channel

B This is a bargain you won't regret.
Pick up the phone TODAY and take
advantage of our 30-day trial period.

DATATRANS SYSTEMS, INC.

35-28 154th STREET FLUSHING,N.Y. | | 354
Tel. 718-445-6970 Fax. 718-461-2822

1-800-368-1688
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Make Your
Graphs Leap
off the Page

Y ou’ll gain perspective
on your graphical data
when you use Bloc Publish-
ing’s chart maker to plot it.
3-D Charts To Go! is com-
patible with Windows 3.0
and lets you create pie, bar,
ribbon, and area charts. Each
chart can exhibit a value
range of up to 15 by 150
units, and you can merge up
to 10 charts into a single dis-
play. A split-screen func-
tion lets you see your data as
you produce a chart.

3-D Charts lets you
transfer data from Windows
software (e.g., Excel and
Wingz) without leaving the
program. You can also im-
port directly from Lotus
work sheet files.

The program offers 17
chart-drawing patterns, as
well as eight foreground
and eight background colors.
It supports Windows Meta
File, PCX, and Windows Bit
Map formats, so you can
add clip art to your charts.
You can rotate, size, or
move the charts in different
dimensions and use differ-
ent colors, sizes, and fonts
for all text.

3-D Charts To Go! re-
quires Microsoft Windows
2.0 or higher, a display
adapter that supports Win-
dows, 640K bytes of RAM,
and a mouse or tablet.

Price: $99.95.

Contact: Bloc Publishing,
800 Douglas Entrance, Exec-
utive Tower Penthouse,
Coral Gables, FL 33134,
(305) 445-0903; fax (305)
444-5010.

Circle 1017 on Inquiry Cord.

NEWS

WHAT’'S NEW -

GRAPHICS

=] 3D CHARTS TO GO
File Edit Text Drsw  View

rry | _Qpllnn Window

(et Hout)

3-D Charts To Go! gives your data depth and individuality with
a wide range of color and art options.

An Eyeful
of Imagery
for the Mac

ew clip-art collections

from Newton Technol-
ogy and SoftAge Publish-
ing bring finesse to your pro-
fessional presentations.

Newton Technology’s

GEOvista creates color or
black-and-white maps that
display information geo-
graphically on the Mac.
You can import data from
text files, spreadsheets, or
databases and assign it to the
maps that are included in
the program. GEOvista fea-
tures pull-down menus, cut-
and-paste editing, and inter-
faces with most Mac word
processors and desktop pub-
lishing applications. The
program is CD-ROM-com-
patible.
Price: $249.
Contact: Newton Technol-
ogy, Inc., 70 Walnut St.,
Wellesley, MA 02181,
(617) 239-8202.
Circle 1018 on Inquiry Card.

rofessional Clip Art

Gallery, from SoftAge,
features 1000 images for
either Mac or DOS systems.

The program features 18
categories of images, includ-
ing business, sports, and
holidays. Clip Art Gallery
will support any program
that imports DOS PCX or
Mac TIFF files, including
WordPerfect 5.0 and Page-
Maker. SoftAge also offers
a 77-image sampler of Clip
Art Gallery’s artwork.
Price: $299; Sampler Pack,
$24.99.

Contact: SoftAge Publish-
ing, 1753-C East Palmdale
Blvd., Suite 433, Palmdale,
CA 93550, (800) 736-7103 or
(805) 945-0051; fax (800)
869-1434 or (805) 723-7156.
Circle 1019 on Inquiry Card.

Presentation
Team Makes
an Impact

resentation Team 2.0

offers slick improve-
ments to its predecessor,
thanks to Novell NetWare
support and integrated text
charting, drawing, and
graphing. The program in-
cludes hundreds of clip-art
images that can be im-
ported to and exported from
many applications, includ-
ing GEM and Windows Meta
Files.

Presentation Team lets
you create, edit, and store
images in a single file, let-
ting you page through a series
of visuals as you would a
document. You can use Pre-
sentation Team to create
overhead transparencies,
35mm slides, printed copy,
and on-screen presentations.
The package offers direct
software linkup via modem
with MAGICorp, a com-
pany that will create presen-
tation materials from your
visual files.

Price: $495; each network
site, $395.

Contact: Digital Research,
Box DRI, 70 Garden Court,
Monterey, CA 93942, (408)
649-3896; fax (408) 646-
6248.

Circle 1020 on Inquiry Card.

ANIMaxx Brings
Graphics to Life

NIMaxx brings low-

cost animation to your
PC. The program runs
under Windows 3.0 and is
compatible with Autodesk
Animator .FLI format. The
program comes with eight
animations, or you can de-
sign your own.

ANIMaxx features frame
flipping, single frame step-
ping, and continuous cycle
functions, and it will animate
images at rates of up to 15
frames per second. The pro-
gram supports up to 256
colors and works with 2-D
graphics tools or 3-D
shapes and volumes.

ANIMaxx will runona
286, but a 386 is recom-
mended. The program re-
quires a VGA, Super VGA,
EGA, or 8514A video
board.

Price: $33.95.

Contact: North Coast Soft-
ware, P.O. Box 343, Bar-
rington, NH 03825, (603)
332-9363; fax (603) 332-
2137.

Circle 1021 on Inquiry Card.
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Microcom Computers

MADE IN THE

An HRW Technologies Company
Credit Same As Cash 6 ELL
Mouse for $19.99 with any system purchase USA I Authorized Reseller

Microsoft

Authorized Dealer saiutes our troops

IMICROCOM'S NEW 386SX/16 VGA NOTEBOOK (W/2 MB RAM) $2,099
- Intel 803865X/16 CPU w/2 MB RAM Standard (Expandable to 6 MB) - Parallel, Senial, VGA Display & Keyboard Ports
- Backiit supertwist LCD Display w/VGA Resolution (640 x 480 in 16 Gray Shades) - NiCad battery & AC power/auto recharging adaptor
- Rugged 20 MB Hard Disk & 3.5" 1.44 MB Floppy Drive - Welghs Only 6.3 pounds ERbASX
SPECIAL: Non-Interlaced 1024 x 768 14" Hires Monitor w/1024 x 768-256 Color Graphics Card (1 MB) $599
Non-Interlaced 1024 x 768 14* Hires Monitor Features:
- Flawless & Flicker-free Non-Interfaced Graphics at up to 1024 x 768 Resolution - Non-glare etched Scresn w/0.28mm dot pitch
Tseng Labs 1024 x 768-256 Color Video Card w/1 MB RAM Features: e
- Utilizes Tseng Labs revolutionary ET-4000 Chip & 1 MB of Video RAM - Adv. Drivers included for Windows 3.0, Autocad, WordPerfect & many others
- Up to 1024 x 768 Resolution in 256 Astounding Colors * Upgrade from Hires System Packages for $200

Standard Systems include:
1 MB RAM - Choice of Teac 5.25" 1.2 MB or 3.5" 1.44 MB Floppy Drive - 1:1 Interieave Hard Disk/Floppy Controller - Enhanced 101-key Keyboard - 2 Serial Ports
1 Parallel Port - Real-time Clock/Calendar w/Battery Backup - Small Footprint Case (286-386SX-386/25) or Towsr Case (386/33C-A386/40C-486/25C-486/33C,

Microcom Desktop Systems i )
Standard System - Hard Dnive - Monitor & Video Card M’cr ocom DBSkI 0” P ackage Sneclals
Z‘Z /"{ 1D’ ves: 4”32/55 8’021EB b 52/51 . 2;[3/5; ’ 35*3/012 Standard Desktop System Features plus:
5 ’ ; . - 3

266/12 Mono VGA $799 $949 $999 $1,299 $2,149 42 or 105 MB Hard Disk - 16-bit 1024x768 Graphics Card - 14" Hires Monitor
286/12 Hires Special | $1,149 | $1.199 | §1499 | $2,349 | Mlcrocom 286/12 Package (42 MB HD) $999
286716 Mono VGA $.19 $999 | 31049 $1,349 | $2,199
286736 Hires Special | §1,199 | $§1,249 | $1,739 | $2,399 Microcom 286/16 Package (42 MB HD) $1,049
6SX/16 Mono VGA $1,099 | §1.249 | §1.299 1 $1599 1 $2.429| Microcom 3865X/16 Package (42 MB HD)  $1,299
3865X/16 Hires Special $1,449 $1,499 $1,799 $2,649
386/25 Mono VGA 57,299 S35 31991 SI7W | 3258 | mcracam 3352 £ac:aae l%sMB L] s;,:gg
386725 Hires Special | $1,649 | Special | $1.999 | s2a49 | Microcom 3 ackage (105 MB HD)  $1,699
Microcom Tower Systems (Cache) Microcom Tower Package Specials
Standard System - Full-size Tower Case - Hard Drive - Monitor & Video Card Standard Desktop System Features plus:
386/33C w/64K Cache - A386/40C w/128K Cache g i gty
486s w/External 256K Cache & Internal 8K Cache SRl e ey B
g Dves s Te—T—TFsor T rzo—| Microcom 386/33C Package (105 MB HD)  $1,949
MBMs 42/25 105/13 21016 | 34016 | 676116 | Microcom A386/40C Package (105 MB HD) $2,099
386/33C Hires 31,749 | Special | $2249 ] $3,099 | $3499 i

B6/40C Fires §7.499 T SpeciaT | 32999 | $3249 T 349 | Microcom 486/25C Package (105 MB HD)  $2849
486/25C Hires $2,649 | Special | $3,149 | $3999 | 34,399 | Microcom 486/33C Package (105 MB HD)  $3,349
486/33C Hires $3,149 | Special $3,649 $4499 | $4,899
Introducing Microcom's A386/40C Tower System Introducing Microcom's 486E EISA Workstations
A386/40C Tower System/128K Cache 486/25E EISA Workstation/256K Cache $6,499
Utilizing AMD's New Am386DX/40 CPU 486/33E EISA Workstation/256K Cache $6,999
- Fast 40 MHz Operating Speed using AMD's New Am386DX-40 CPU - Standard System Features w/Full-size Tower Case
- Over 9 MIPS (Million Instructions Per Second) Throughput - 4 MB RAM (Expandable to 64 MB) w/256K Cache for Super Performance
- Over 20% Faster Than 33 MHz 80386 Systems - Advanced 32-bit EISA Bus Architecture
- Standard System Features w/Full-size Tower Case - Hi-Perfirmance 676 MB ESDI Hard Disk
- 1 MB RAM Standard (Expandable to 32 MB) - EISA Bus Master ESDI Disk Controller (33 MBytes/Sec. Burst Transfer)
- 128K Cache Standard for Optimal Performance (Expandable to 256K Cache) - Hires Tseng Labs 1024x768-256 Color VGA Graphics Card w/1 MB
- Ploase see Tower Systems Price Marix for Pricing - Non-interlaced 1024 x 768 14" Hires Monitor w/0.28mm dot pitch

Microcom Computers' Customers Include:

Xerox, GTE, Motorola, Raychem, General Electric, Hewlett-Packard, Eastman Kodak, SEGA of America, Toshiba, Genentech, Bechtel, Siemens A G., Holiday Inn, Pacific Gas & Electric,
Pacific Bell, Adobe Systems, Seiko Instruments, Wells Fargo Bank, Johnson & Johnson, Wal-Mart Stores, Koret of Califomia, Miller Freeman Publications, Stanford Telecommunications
Applied Materials, Spectrum Holobyte (Sphere), Orick, Herrington & Sutcliffe, City & County of San Francisco, NASA, U.S. Navy, U.S. Army, U.S. Dept. of Health & Human Services,

U.S. Dept. of Agricutture, U.S. Dept. of Energy, U.S. Court of Appeals, U.C. Berkeley, U.C. San Francisco, U.C. Los Angeles, U.C. Davis, Stanford University, Princeton University, Oxford
University, Washington University, University of Pittsburg, University of Vermont, Lawrence Livermore National Laboratories, John Muir Medical Center & thousands of other customers.

— To Order - Call Toll Free 1-800-248-3398
=n Open from 9:00 A.M. to 6:00 P.M. PST, Monday-Friday
48890 Milmont Drive, Suite 103D, Fremont, CA 94537 - 3650-18th Street, San Francisco, CA 94114 - Fax: (415)623-3628

Prices are subject to change without notice. Not responsible for typographical errors. CA Residents, please add 7.00% sales tax. No surcharge on credit card purchases. Personal and company checks fequire 14
days to clear. All trademarks acknowledged. Microcom Computers reserves the right to substitute any and all tems with equivalent or better parts. Prices do not includes shipping & handling.

9%

K3t

Circle 592 on Inquiry Card.



Sync Sound
to Autodesk
Animations

he MediaSync multi-

media system for the PC
lets you attach trigger
points to spoken words and
phrases or to other events in
a soundtrack, synchronizing
animations and images to
sound. The trigger points can
actuate an audio response
from a video event or vice
versa, Genesis says.

The program’s Frame-
Accurate Audio Scheduling
feature lets you synchronize
soundtracks, audio effects,
and volume changes from
one or more frames in an
Autodesk Animator or Au-
todesk 3D Studio animation.
With the system, you can
assign voice annotations to
key frames during a build-
ing walk-through and syn-
chronize footsteps and
other sound effects right in
the PC, eliminating the
need to manually dub audio
to the video portion after
you record it to tape.

The MediaSync system
includes a digital audio cap-
ture and playback board
that samples at 16 kHz, of-
fers 10-bit resolution, and
uses S00K bytes of hard disk
space for 1 minute of digital
audio. A professional version
of the program lets you or-
ganize presentations into in-
teractive, hypermedia ap-
plications. If you don’t
require full-fidelity audio,
the company offers Media-
Sync: Sound Blaster for
owners of the 8-bit Sound
Blaster audio card who
want to play . VOC files.
Price: $695; professional
version, $895; Sound Blaster
software, $199.

Contact: Genesis Develop-
ment Corp., 15850 West
Bluemound Rd., Suite 307,
Brookfield, WI 53005, (414)
796-1005; fax (414) 797-
0727.

Circle 1022 on Inquiry Cord.

NEWS

The MediaSync Recording Studio lets you vary the volume of
a sound effect for Autodesk’s Animator and 3D Studio.

A Librarian
for Your
Floppy Disks

F or that moment when
you need a file but can’t
determine on which floppy
disk the file resides, Stuart-
Matlock developed Floppie
Librarian V.

The utility helps you
manage your floppy disks by
letting you locate any file
on any disk sorted by disk
number, category, user
code;, and disk description
title. The company claims
you can categorize a disk in
3 seconds, or about 500
disks in 2 hours. When you
put the floppy disk in its
drive, the program seeks out
and identifies executable,
data, and other files to create
the database. A memo pad
lets you attach a description
of up to 65,000 characters
for each disk.

Floppie Librarian V gen-
erates five reports, including
disk directory, evaluation,
capacity, category, and
comprehensive media in-
formation.

Price: $59.95.
Contact: Stuart-Matlock

Corp., P.O. Box 541, Mt.
Laurel, NJ 08054, (609)
866-7699; fax (609) 866-
7598.

Circle 1023 on Inquiry Cord.

BYTE-Article
Database
on a Disk

new program for the

PC lets you search for
BYTE articles by selecting
from over 5000 keywords.
You choose a keyword from
the list or begin typing, and
Bindex will jump to the
closest keyword. Then Bin-
dex lists the volume, num-
ber, date, page number, au-
thor, title, and description
of each article in a given
BYTE year that relates to

the keyword you have chosen.

Every article is indexed,
as are Letters, Ask BYTE,
Chaos Manor Mail, Micro-
bytes, Nanobytes, What’s
New, and more. Bindex for
1990 includes references to
more than 1700 separate
articles.

Price: 1990 and 1991 edi-
tions, $49.95 each.
Contact: Esc, 6197 High-
way E, Abrams, W1 54101,
(414) 826-5362 (*‘ecolan-
tonio” on BIX).

Circle 1024 on Inquiry Cord.

Two Disk-
Duplicating
Programs

F ormGen’s disk-copying
utility offers companies,
services, and publishers a
way to quickly format and
duplicate disks. The pro-
gram manages the entire pro-
cess, including formatting,
serialization, duplication
of program masters, and
statistics gathering.
ProCopy requires a PC
with an automatic disk-
loading device. FormGen
claims the program can re-
duce disk-duplication time
to less than 10 seconds per
disk.
Price: $295.
Contact: FormGen Corp.,
13 Holland Dr., Bolton,
Ontario, Canada L7E 1G4,
(416) 857-4141; fax (416)
857-4531.
Circle 1025 on Inquiry Card.

M icro System Designs
says its DiskDupe Pro
can duplicate 62 disks per
hour, and up to 200 disks per
hour if they have been for-
matted. The company says
the utility reads the master
disk into memory and onto
the hard disk drive, making
as many copies as necessary
without having to re-read
the disk. DiskDupe uses the
hard disk as a buffer
without slowing down the
copying speed, according

to MSD.

Price: $179.

Contact: Micro System De-
signs, Inc., 4962 El Camino,
Suite 204, Los Altos, CA
94022, (415) 964-2844; fax
(415) 964-4529.

Circle 1026 on Inquiry Cord.
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If for Any Reason You’re Not Satisfied with Our Product, Return It . .

BUSINESS/HOME

CLIP ART (PCX)

EDUCATION

Unconditional
Money-Back Guarantee!
"1.75

per disk
10 dlsks or more
per disk
1-9 disks
Order Toll Free
1-800-876-3475
Information: 503-776-5777
Fax: 503-773-7803

WINDOWS 3.0

MISCELLANEOUS

WORDPERFECT 5.0/5.1

Free catalog of over 200 programs
with every order or by request.

Disk size: CJ5%"

WET No. Disks

x$_____ =
l#Shipping 3.
O Federal Express, Overnignt (add $7) $
Only {

Business/Company (if applicable)

Address O Federal 2nd Day (add $5)

[ COD (add $5)

O Canada (add $2) $
Phone [ Foreign outside U.S /Canada (add $4) §

Method of Payment: [ Check/Money Order [ Visa/MasterCard [ COD TOTAL ORDER: $.
Ali checks must be payable in US funds. We cannot accept Eurocheques.

City/State/Zip

Card No. Exp. Date Signature

® i Reasonable Solutions
2101 West Main, Medford, Oregon 97501
Toll free 800-876-3475 or 503-776-5777, Fax 503-773-7803

Circle 599 on Inquiry Card.
World Radio Histol

. Anytime, for a Full Refund!

0 3'%* (add $1 per disk if you require 3'42*)

$4.00

g @
BYTM 6/91




Circle 586 on Inquiry Card.

AUTOMATED SOFTWARE TESTING

RECORD MODE PLAYBACK MODE

Keystrokes, mouse movements, Stored keystrokes and mouse
screen and printer data are movements are replayed and screen
captured by the host and printer output verified

Automated Software Testing with the Elverex Evaluator HIGHER QUALITY SOFTWARE
The Evaluator is a software test system which automates the hand testing and SHORTER DEVELOPMENT TIME
retesting of software. Software can now be testing unattended, 24 hours a day, seven HIGHER PROFIT MARGIN

days a week.
The Evaluator has a powerful, built in test generator that eases the task of GREATER MARKET SHARE

test development and execution.
The Evaluator Test Control Language and C Test Library allows LAN

comprehensive tests to be developed from software specifications. Evaluator CA libraguo?%Eﬁ]n:‘lm?ignAsRiZavailable which can be used in

automatically generates a report for each test conducted, providing all the L X e
information necessary to maintain comprehensive test standards. Because G Tsdlern) T LO WV b ) (S by g
Evaluator can test graphics and text mode applications using keyboard and
mouse input, there are few applications Evaluator cannot work with. DOS, 0S/2,

complete flexibility in test development.
Large scale test programs can be developed in C. Examples
of applications are benchmarking, data retrieval from

Unix, Windows and Presentation Manager applications can all be tested. Usinga exteallintuba ol e T e T e

PC in terminal emulation mode, Evaluator can test minicomputer and mainframe
software just as well. i ] Supports Microsoft C, Turbo C, and C+ +

Evaluator is a non intrusive, hardware assisted software test system. No code
is loaded with the software being tested, therefore Evaluator will not affect the

behavior of the software being tested. You can rest assured that tests carried out EAS’I‘ERN SYSTEMS INC.

using Evaluator are as valid as hand testing. .
Testing with Evaluator means higher quality software, it means shorter P.O. Box 310, 117 South St., Hopkinton, MA 01748

development times, it means higher profits and greater market share. 508-435-2151 FAX 508-435-2517

PUT YOUR
CUSTOMER SERVICE CENTER
ON BIX

B BIX is more than just a great on-line information service. It's a community made up of thousands of the most serious computer users in the world;
people like your customers, who are always on the look-out for the latest innovations and information regarding both hardware and software. Now you
can set up shop in this electronic neighborhood with your own BIX Technical Support Conference. That way, you can give your customers alf the prod-
uct information and technical support they need. Use it to post updates or fixes for your customers to download at any time. If your company doesn't
operate an 800 number, a BIX conference is an inexpensive alternative. Or it can back up an existing 800 line. And when you establish a BIX confer-
ence you'll enhance your product’s value because you'll be able to offer your customers special rates on BIX subscriptions. For all the details, call

Customer Service at: 1-800-227-2983 {in NH, rall 603-924-768I).

BIX
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2 GETS YOU 3.0 witH STB

(TO MAKE THE MOST OF WINDOWS 3.0)

POWeERMEG

A High performance RAM Expansion Adapter

INFOWORLD
RECOMMENDED
_ PRODUCT
APRIL 15,1991

PowerRGRAPH ERGO-VGA

A High performance VGA Adapter

Vindows 3.0 demands memory. STB’s PowerMEG Windows 3.0 deserves spectacular graphics and
elivers. You get 32 megabytes with virtually any vibrant colors. STB’s PowerGraph ERGO-VGA
ombination of expanded, extended or backfill delivers 256 brilliant colors in resolutions up to
1emory conﬁFurations. For 80286 and 80386SX 1024 x 768. Plus, the adapter fully supports VESA

ystems with
owerMEG is the ideal solution.

You get maximum memory STB Systems, Inc.
erformance, too. PowerMEG P ———
rovides 0-wait-state operation STB Systems, Inc. manufactures
nd high speed, 16-bit memory Power Peripherals for all of today’s
ccess witﬁin the EMS window. demanding system needs: Video,
lus, when you use PowerMEG’s Memory, I/O, Drive Controllers and
xtra RAM for Windows Combination Adapters.
martDrive™, disk cacheing and With every STB product, you
Vindows 3.0 multitasking, get exceptional performance with
'owerMeg significantly improves exceptional value. That’s quality.
verall system performance with And STB backs its products with a
Vindows 3.0. two year warranty plus the service

More memory, better and support you expect from an
erformance and compatibility industry leader.
7ith LIM 4.0 in both hardware
nd software . . . only from STB’s
owerMEG. Make the most of For more information about STB’s
Vindows 3.0. Choose STB's other Power Peripherals, contact:

'owerMeg.
bl STB Systems, Inc.
1-800-234-4334

imited RAM capability, STB'’s 72Hz refresh for 640 x 480 and 800 x 600 resolutions,

and 70Hz refresh for 1024 x 768.
That’s power performance VGA.

PowerGraph ERGO-VGA
also provides 256 color support
for OS/2 Presentation Manager,
XII windows, AutoCAD,

PC Paintbrush and many more
powerful programs. And the VESA
SuperVGA BIOS Interface is
included completely in ROM

for transparent operation.

STB is an authorized Microsoft
Developer, and PowerGraph
ERGO-VGA receives full support
of VESA. Choose STB's
PowerGraph ERGO-VGA.

Circle 601 on Inquiry Card (RESELLERS: 602).

STB Systems, Inc.

STB Systems, Inc. < 1651 N. Glenville, Suite 210 « Richardson, Texas 75081

(214) 234-8750 - FAX: (214) 234-1306

In Europe Contact: STB Systems, Inc. « Lords Court, St. Leonards Road - Windsor, Berkshire SL4 3DB « England
TEL: (0753) 830839 FAX: (0753)831139

ducts registered trademarks of their respective manufacturers.,

Manufactured in U.S.A.




HELP

THE AMERICAN FOUNDATION
FOR THE BLIND

HELP YOU!

The American Foundation for the Blind’s National Technology Center (NTC) maintains
a Job Index/User Network which features information from over 1,JO0 blind and visually
impaired people who use adaptive equipment in a variety of jobs.

The NTC is looking for additional participants. Biind and visually impaired individuals of
all ages who have hands-on experience with computers, low vision aids, talking prod-
ucts, or other adaptive devices are needed as resource people and/or evaluators.

As a resource person, other users may contact you to share your knowledge and
experience. As an evaluator, you may be asked to evaluate both existing and newly
developed or adapted devices. Evaluations are published in the “Random Access”
section of the Journal of Visual Impairment & Blindness.

If you are interested, please fill out the form below or call our hotline, 1-800-232-5463
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job
Index/User Network.

Your response will be followed by a brief, confidential telephone survey. The informa-
tion you provide will be used for NTC purposes only and willinclude the equipment you
use, your experience with it, training and employment.

Your assistance willenable the Job Index/User Network to continue as a major informa-
tion and support system for blind and visually impaired people nationwide.

Mail to: American Foundation for the Blind, National Technology Center, 15 West 16th Street, New
York, NY 1001, Attn; A. Hypolite

Name

Address N

City _ S  State _Iip__

Best time to contact _ Telephone_ -




A Big Cursor
and Two
Whisker Ticklers

wo companies, Fanfare

and Numbers, have re-
leased utilities that can re-
duce the time you spend
mouse-clicking. Fanfare’s
Magic Cursor! also
diminishes squinting.

Fanfare’s Right On!, a

mouse utility for Windows
3.0, lets you make better
use of the right and middle
mouse buttons. You can set
the right or middle button to
simulate a left-button dou-
ble-click, send any keystroke,
or run any program. By
simulating a left-button dou-
ble-click with a single click,
you can save time, Fanfare
says. You can program up
to eight different actions for
the two buttons, for a total
of 16 possible settings, Fan-

NEWYS

WHAT’S NEW « WINDOWS UTILITIES

Maglc Cursort =] EI
S0 Cursod Iets you change the shape ot he moyse cursor
Cursor Shapes & Options
Select the new cursar shape from the list below:
4 a &) EE '{" v\.-‘ ‘\.‘) [J Blink the Cuirsor
I NI/ A 7~
MR Eaa )
v A= T B2 . ’ £ Slow . Fast
2 R 4 % ¢ by
I AL
0 Hi 1
i i‘fjﬁ_ c [ Entarge all other standord cursors
= 1 -~
[FA = _l [2’ {2 Start automatically with Windows
Clew [ Save ariginal cursors In memary
[ shin =
TR — =
am [Swwer] [cancet] e |
L ava

Magic Cursor! lets you enlarge a Windows arrow cursor by five
times or choose from 40 different cursor shapes.

fare says.

With the Magic Cursor!,
you can enlarge and custom-
ize a standard Windows ar-
row, making it easier to see.
Price: Right On!, $49.95;

Magic Cursor!, $49.95.
Contact: Fanfare Software,
9420 Reseda Blvd., Suite
828, Northridge, CA
91324, (818) 886-8787.
Circle 1027 on Inquiry Card.

N umbers’ enhanced
version 3.01 of Whis-
kers for Windows 3.0 lets
you reprogram the middle
and right buttons of the
mouse and simulate a middle
button on a two-button
mouse. You can assign a left
double-click to either the
right or the middle button.
You can also assign com-
mands to the mouse, as well
as instruct Whiskers to auto-
matically turn itself off in ap-
plications that already use
the right or middle button.
Developed for the two- or
three-button mouse, Whis-
kers 3.01 works with any
Windows 3.0 application.
You can toggle Whiskers on
and off.
Price: $24.95.
Contact: Numbers & Co.,
Route 1, P.O. Box 59A,
Oroville, WA 98844, (509)
476-2216.
Circle 1028 on Inquiry Card.

Attention U.S. BYTE Subscribers

Watch for the next BYTE DECK mailing that

will be arriving in your mailbox soon!

Use this as a fast, convenient tool to purchase
computer products and services. It’s loaded with

essential hardware and software products that you (

should be aware of when making your buying

decisions. . .and it’s absolutely FREE!

If you have a computer product or service, and

would like to reach 275,000 influential BYTE

magazine subscribers, please give Ed Ware a call

today at (603) 924-2596.

Here’s what a BYTE Deck advertiser has to say:

“‘Galacticomm does a lot of card-deck advertising, and the BYTE Deck
has consistently out-pulled every other deck we have ever used.”’

Timothy Stryker, Galacticomm, Inc., Fort Lauderdale, FL
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A Tool for
Manipulation

dobe’s TypeAlign for

Windows lets you cre-
atively control type by ro-
tating and shaping words
with type. You can also add
color or gray-scale effects.

You can paste the typo-

graphic effect into a Win-
dows word processor or
desktop publishing package
via the Clipboard or save it
as an Encapsulated Post-
Script file. You can take a
*“snapshot™ of the target
document and use that as a
template in TypeAlign. The
type object you create will

TypeAlign for Windows lets you conform text to fit a line or
curve around a sphere and create other typographical effects.

fit perfectly into the docu-

ment. the text on the line. Inc.,1585 Charleston Rd.,

From the tool palette, TypeAlign requires P.O. Box 7900, Mountain
you can draw straight, oval, Adobe Type Manager for View, CA 94039, (800) 833-
or curved freehand lines for Windows (ATM). 6687 or (415) 961-4400;

Price: $99; ATM, $99.
Contact: Adobe Systems,

fax (800) 235-0078.
Circle 1029 on Inquiry Card.

entering text. The software
calculates the path and puts

Facelift Gets
a Face-Lift

B itstream has answered
the wishes of WordPer-
fect users who’ve been
waiting for a version of Face-
Lift that supports on-the-
fly font generation for dot-
matrix and ink-jet printers.
FaceLift 1.5 for WordPerfect
supports the Hewlett-Pack-
ard LaserJet series of printers
plus the HP DeskJet, Canon
BubbleJet, and other printers.
FaceLift 1.5 for Word-
Perfect ships with three Sym-
bol typefaces plus the 13
typeface outlines provided in
the original package.
Price: $99.
Contact: Bitstream, Inc.,
215 First St., Cambridge,
MA 02142, (800) 522-3668
or (617) 497-6222; fax (617)
868-4732.
Circle 1030 on Inquiry Card.

Virus'€an
g Experience

' Immunize your computer with Dr. Solomon's
~ Anti-Virus Toolkit before they

and multiply .

Inoculates, Eradicates, Annihilatgs ]
Checks For Over 350 Viruses - 100 More than
the Closest Competitor - in Less Time!
Includes Network %}pport % \ ’
Detects Duplicate Infections ﬁ
». FREE Year of Quarterly Upgrades
“ V.I.P. Monthly Service Available
Backed by O.q}.rack Technical Support

i’ b
Just $279.95 uards you with a collection

1-800-752-1333

International! 612-937-1107 - Fax: 612-937-5815
6321 Bury Drive, Eden Prairie, MN 55346

multiply, and mujply L

Be A Hame

* :

>

: JICOMPLUTT R SYSTEMS]

Exclusive North American Distributor
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o FuLt Lap\o® $3 )
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MYODA IT 3555

$1,499 LAPTOP BARGAIN

B Intel 80286

|/6/12 MHZ Ci’::;p’i:’a" s
®EGA Gag Plasma display

1 MB installeq 4 MB MAX
835144 MB internay floppy driv
WaomB (28ms) harg drive ‘

B Two senay parallel CRT por
® Free carrying case

1053 Shore Road, Naperville, IL 60563

1-800-562-1071 i ra call: 1-800-875-3730

Tech Suppont: (708) 369-5331

+ One year warranty on parts and labor

« Positive technical support

+ Custom configuration

+ All systems tested and approved

+ 100% Compatability: DOS. OS/2, Novell, UNIX, XENIX, & LIM 4.0
Please see us at « 15 Day money back guarantee

Ccm @}%{. ’91 g::: :::iarsgilab-my subject to change without notice

Booth # 4452
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A Window to the
Worid of DDE

he Dynamic Data Ex-
change method of pass-

ing information to and from
Windows applications is a
powerful, yet somewhat
mysterious, communication
technique. A tool for Win-
dows 3.0 called DDEWatch
lets you monitor DDE mes-
sages and validate DDE
macros and programs.

DDEWatch lets you view
any detail of a DDE message.
It displays the message
type, the name of the appli-
cation, the topic, the item,
and the symbolic name for
each bit flag, TechSmith
says.

DDEWatch also provides
a list of all active sessions.
You can use the utility to
verify flag settings, memory
allocation, atoms, and data.

NEWS

WHAT’'S NEW ¢+« WINDOWS UTILITIES

TechSmith has also re-
leased Snaglt, a screen-and-
capture program for Win-
dows that can capture a
partial or whole screen.
Price: DDEWatch, $85;
Snaglt, $79.

Contact: TechSmith
Corp., 1745 Hamilton Rd.,
Suite 300, Okemos, MI
48864, (517) 347-0800; fax
(517) 347-0230.

Circle 1031 on Inquiry Card.

Windows Search
Utility

earcher lets you check

multiple disks using a
variety of techniques to
find files or text.

You can search for a file
created before or after a cer-
tain date, for a file larger or
smaller than a given size, or
for a specific text string.

Files that match your criteria
are displayed in scrollable
list boxes, which include file-
name, path, size, date, file
attributes, and location of the
text string in the file.

When you find the file,
Searcher lets you execute the
file’s application by double-
clicking on the data file.
Price: $14.95; site license,
$29.95.

Contact: Cognitronix,
10750 Rickert Rd., Suite 5,
San Diego, CA 92126,
(619) 549-8955.

Circle 1033 on Inquiry Card.

Four Utilities
for Windows 3.0

he Gedys Windows-
Tool File Management
package offers four Win-
dows utilities.
TextSearch locates spe-

cific occurrences of text
within files, directories,
and networks. It supports
wild-card and regular ex-
pressions.

MultiCopy lets you copy
disks without swapping. The
utility lets you copy a large
application onto your hard
disk, and it will split files
when copying onto floppy
disks. MultiCopy can also
copy disks in different
formats.

SystemlInfo graphically
depicts the amount of space
occupied by programs,
data, and directories. Hex-
Edit lets you view and edit
files in hexadecimal or
ASCII format.

Price: $98.

Contact: Oxko Corp.,
P.O. Box 6674, Annapolis,
MD 21401, (301) 266-
1671; fax (301) 266-6572.
Circle 1032 on Inquiry Card.

POSIX Programmer’s Guide

By Donald Lewine

IPOSIX

M PROGRAMMER'S
GUIDE

Writing Portable UNIN Programs

Most UNIX systems today
are POSIX-compliant be-
cause the Federal govern-

and UI agree on support
for POSIX. However,
given the manufacturer’s
documentation, it can be
difficult to distinguish
system-specific features
from those features defined
by POSIX.

The POSIX Programmer’s

ment requiresit. Even OSF |

Guide—an explanation of the POSIX standard and a
reference for the POSIX.1 programming library—will
help you write programs that are portable across multiple
UNIX platforms. It will also help you convert existing

UNIX programs for POSIX-compliance.
660 pages (estimated), $34.95

Usenix booth #403 Xhibition booth #1310

Books That Help Peaple Get More Out of Computers

Practical UNIX Security
By Simson Garfinkel & Gene Spafford

If you are a UNIX system
administrator or user who
needs to deal with security,
this book is a practical guide

' that spells out your options.

It’s complete, rational, and
doesn’t require that you be a
programmer to use it.

Practical UNIX Security de-
scribes the issues, approaches,
and methods for implement-
ing security measures—
spelling out what the varying
approaches cost and require

Computet Secwrt

PRACTICAL
UNIX
SECURITY

O'Reslly & Acunsates. I

in the way of equipment.

Filled with practical scripts, tricks and warnings, Practi-
cal UNIX Security describes Berkeley UNIX as well as
System V. 475 pages (estimated), $29.95

Call or write for a free catalog of titles.

0’Reilly & Associates, Inc.

632 Petaluma Avenue » Sebastopol, CA 95472 « (800) 338-6887 « (707) 829-0515
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*Basic Unit Features

@ 25MHz Intel 80486 CPU with
80387-compatible floating
point coprocessor

u Built-in 8KB 4-way set
Associative Cache

s 4MB Memory Standard;
expandable to 32MB on the

= 200 Watt power supply

s 101key enhanced keyboard

a 100%0MS-DOS, 0S/2, UNIX,
XENIX, Windows 3.0, Nowell
386, Vines 380 compatible

m Real time clock/calendar
with battery backup

motherboard = Front mounted contrals for
u Supports 256Kx9, 1Mx9, and speed operation, reset,
4Mx9 SIMMS keylock, and power switch

» Landmark Speed (v. 1.14):114.1
MHz,Norton Utility(v. 4.5):
41.6; Power Meter (v. 1.2):
11.072 MIPS

= High density 1.2MB-5.25"
and 1.44MB-3.5" floppy disks

m Six 16bit & two 8-bit ISA
compatible bus; one 32-bit

memory bus s MSDOS 3.3 or4.01
s Two serial & one parallel ports
Package 14" VGA GS 14" 1024x768
Pri Monochrome lCoIor Monitor &
| Frices | Monitor |VGA Board w/IMB
80MB (IDE) 18ms. | $2275 | $2509
| 200MB (IDE) 14ms. | $2625 $2859

Optional: Microsoft Windows 3.0 w/ mouse - Call for pricing

_Powerful Options ADD |

| NEC 3D Multisyn 14" Color Monitor $545 |

| NEC 4D 16" Color Monitor $1095

__Chinon Internal CD-ROM o p455

| SONY 1304 Non-interlaced Color Monitor 5635
MICROPOLIS 660/ 16MS/ SCSI Hard Drive all

ORDER NOW (908) 560-1143—0R CALL TOLL FREE

| 1800-950-6660

486

486 Power
at
386 Price

$1795*

- Quality - Performance - Service -

Compare the PRO-486 to other systems!
You won't find any system that couples such
high performance with a lower price. The
latest developmemt in high speed computers
is now being offered at a special introductory
price. Never before has such an outstanding
system been so affordable! The PRO-486 exceeds
the performance of any fully expanded 386 system.
The outstanding features will amaze you. But one
feature—the low price—won’t be around for long. So
hurry and order your PRO-486 today!

B Quality.

45-day guarantee no questions asked . Customer satisfaction is our first
priority. So each CS PROFESSIONAL system is backed by a 45-day money-back
guarantee. If you're dissatisfied, return your product for a full refimd, no questions
asked.

Compatibility. We also know how important it is that every system is fully
compatible. Our team not only uses our past productions to determine what is most
useful, but also anticipates future demands and allow every system to be flexible and
customized.

Full one-year warranty. Our products also come with a full one-year service
warranty on parts and labor, return freight included.

Technical support. Advice and technical support for your CS PROFESSIONAL
product are always only atollfree phone call away.

Computer Sales Porfessional. The right system at the right price -backed by the
service and support you need and expect -because the purchase is only the
beginning.

@

Computer Sales Professional

764 Easton Ave, Somerset, NJ 08873

Order call: 1-800-950-6660 In New Jersey call: 908-560-1143
Fax Orders: 908-356-5005

Business hrs: Mon-Thu 9AM9PM EST Fri 9AM-6PM EST
Tech Supp. & Cust, Serv. MonFri JAM-6PM EST

We accept Visa and MasterCard (no surcharge) o+ prepaid checks o Fortune
1000, government and university PO's are welconse » All name brand
components other than CS Professional systems are hacked hy thirtyday
moneyback guarantee o All money-hack guarantees do not include returned
freight; shipping charge is non-refundable o All returned items must be with a
return merchandise authorization (RMA) number and must be in original
packaging e Prices and product descriptions subjevt to change without notice.

Circle 582 on Inquiry Card (RESELLERS: 583).



Background
Images for All

mageTects has released a

CD-ROM disc with texture
maps, images, and back-
grounds for Amiga, DOS,
Mac, and Unix graphics
and desktop publishing
applications.

The ImageCEL:s disc in-
cludes images and textures
stored in subdirectories for
the following file formats:
TGA 16-, 24-, and 32-bit;
TIFF 8- and 24-bit; CEL 16-
and 32-bit; Apple PICT2
24-bit; Amiga IFF; GIF;
PCX; 116 (for Intel DVI);
and DIB 8-bit (Windows). The
disc offers more than 1150
texture maps and images.

One of the benefits of the
disc is that ImageTects has
included a proprietary
matching technology for the
seamless integration of

NEWS

WHAT’S NEW +« GRAPHICS

images in your drawing. For
example, if you need to

map a large wireframe model
of a building wall with

brick, the technology would
merge four brick swatches

so that it would appear seam-
lessly as one large brick
surface.

On floppy disk, the com-
pany offers a people module
($99) and two modules of
160 textures ($149 each),
each in DOS TGA 16-bit or
PICT?2 24-bit formats. The
company has also released
three modules of evergreen,
deciduous, and indoor plant
libraries for DOS TIFF and
TGA 16-, 24-, and 32-bit
files ($249 each).

Price: ImageCELs CD-
ROM, $395.

Contact: ImageTects, 7200
Bollinger Rd., Suite 802, San
Jose, CA 95129, (408) 252-
5487; fax (408) 252-7409.
Circle 1034 on Inquiry Card.

Mo’ Better
System 7.0
Graphics

f all software catego-

ries, painting programs
usually have a philosophy
of more is better. SuperMac
Software’s PixelPaint Pro-
fessional 2.0 holds true to
this dictum while compen-
sating with logical and intu-
itive design. The company
says it rewrote the product to
take advantage of System
7.0. The program is the first
from SuperMac Technol-
ogy’s spun-off software com-
pany, formed in March.

The program sets out to
provide approximations of
real-world artist’s tools,
such as brush and paper
types, while supplementing
these with capabilities only
achievable on computers.
Artists can duplicate the ef-

fects of watercolors, pas-
tels, and charcoal sticks, for
example. A PixelPaper fea-
ture lets you mimic painting
on different mediums (e.g.,
linen, concrete, rice paper,
and user-defined paper).
PixelPaint Pro includes stan-
dard image-processing ca-
pabilities, like color correc-
tion and contrast controls.
The program supports
the Wacom digitizer tablet
and can use its pressure in-
formation to control the flow
of ink on some of the tools.
PixelPaint Professional sup-
ports type kerning and
CMYK (cyan, magenta, yel-
low, black) color separa-
tion.
Price: $799.
Contact: SuperMac Tech-
nology, 485 Potrero Ave.,
Sunnyvale, CA 94086,
(408) 245-2202; fax (408)
735-7520.
Circle 1117 on Inquiry Card.

]

Watch it! )\ Hundreds, even thousands of
dollars are dis- | appearing from your company —
four cents ata \ time. The latest postal increase
will make your company measurably poorer—

unless you do something.

Your best move? Get ArcList and
from Group 1 Software to take advantage
discounts for ZIP+4® and Carrier Route
even postal barcoding. You can also rid
databases of costly duplicates, perform
standardization, send personalized letters, and more. Installation
is easy on your IBM-compatible PC (with 640K and hard

What’s 4¢ to a big company like yours?

disk)—theres even a LAN version available.
If you're feeling pinched by the latest postal increase, call
Group 1 Software for the dealer nearest you.

1-800-368-5806 GROUPHE

GROUP 1 SOFTWARE
6404 lvy Lane, Suite 500, Dept. P-BZ61
Greenbelt, Maryland 20770-1400

“Z1P+4° CODING @ POSTNET® BARCODING @ PRESORTING ® DUPLICATE ELIMINATION
ZIP+4® and POSTNET® are registered trademarks of the U.S. Postal Service. Al others are regis d ks of Group 1 -

Inc. ©1990 Group | Software, Inc.
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From June 2527
er 100,000 Eyes Will

eek Into

Our Windows

In 1990, PC EXPO jumped to the forefront of
computing technology with the industry’s first
Windows-dedicated trade exhibit -- less than one
month after Microsoft’s breakthrough product
announcement. We saw the need--and Windows/PM
Pavilion was born.

In’91, industry leaders cried out for more --
and once again we've responded with an even big-
ger and better Windows/PM Pavilion. More space,
more exhibitors, and perhaps the largest display of
Windows-based hardware and software solutions
you've ever laid your eyes on.

Over 300 exhibitors displaying Windows
products. Two independent pavilions and two
levels in the Jacob K. Javits Convention Center.

Now that’s something worth looking into.

And this year’s Windows/PM Pavilion
promises an even more extensive, in-depth

conference track, enabling you to set your sights on
those issues most critical to your Windows/PM
operating environment.

Windows/PM Pavilion at PC EXPO. It’s the
perfect opportunity to get an eyeful of the latest, up-
to-the-minute information available to successfully
implement your corporate computing strategies.

So ¢’mon, take a peek, and get the clearest view
to date on the Windows/PM operating environment.
For more information call 800-444-3976.

The Windows/PM
Pavilion at PC EXPO

June 25-27,1991 Jacob K. Javits Convention Center, New York

PC EXPO and the Windows/PM Pavition are produced by Bruno Blenheim Inc.
Windows is a regi of Mi Corporation.

Circle 579 on Inquiry Card.



AHEAD
OF THE

REST

HEWLETT
PACKARD

MANCH ESTER

INTRODUCING
THE NEWEST
BREAKTHROUGH IN
LASER PRINTER
TECHNOLOGY!

THE
HEWLETT-PACKARD

LASERJET HHISi
PRINTER

IDEAL FOR NETWORKS
PRINTS 17 PAGES PER MINUTE
50,000 PAGE-PER-MONTH DUTY CYCLE
WIDE RANGE OF
PAPER HANDLING OPTIONS

CHOOSE THE PRINTER THAT
DELIVERS UNDENIABLE QUALITY AND
PERFORMANCE WHILE WORKING AT THE
FAST PACED SPEED OF YOUR BUSINESS

® 14 bitmapped fonts and 13 scalable typefaces
® Faster processing of graphics.
= 1MB memory standard expandable up to 17MB
® Prints text, complex graphics, scalable fonts, & PCL5 files.
® Two 500 sheet letter size input trays let you print 1000
sheets between paper changes
® Resolution enhancement technology and microfine toner
deliver 300 dpi print quality that rivals 600 dpi printers
® Optional network printer interfaces give faster data transfer
m Call MANCHESTER today and find out more about the
HEWLETT-PACKARD LaserJet lISi printer.
o Ask for Kathy Koziol today !
SYSTEMS INTEGRATION "
NETWORKING
CONNECTIVITY s AR
CAD/CAM ;5; S
DESKTOP PUBLISHING
Authorized HEWLETT-PACKARD Dealer

MANCHESTER EQUIPMENT COMPANY INC.

The Computer Supply and Equipment Experts”
50 MARCUS BOULEVARD ® HAUPPAUGE, NEW YORK 11788 m (516) 435-1199

New York City: (212) 629-6969 W Boca Raton: (407) 241-7900 B Tampa: (813)962-8088 W Boston: (617)739-1555
Circle 591 on Inquiry Card.




USER’S COLUMN

POURNELLE

DOS DECISIONS

have major deadlines, so the phone is ringing. It

never fails: whenever I have tight deadlines and try

to write in the daytime, the phone rings. This time

it was the Los Angeles Times wanting me to sub-

scribe. The fact that I have been a subscriber for 25
years at this address means nothing to them. Their so-
licitor has a computer doing the calling, and apparently
there is no one at the Times smart enough to have their
computers cross-check with the subscriber list, thus
saving me time and them the money they pay for both
the phone calls and the solicitor. The solicitor isn’t al-
lowed to cancel subscriptions; apparently, quite a few
people get angry enough to try that. I've recently been
getting two Times calls a week, and I've begun to fanta-
size about guerrilla warfare.

As it happens, I was the keynote speaker at CASE
World yesterday, and while there I went through the ex-
hibits. It looks to me as if there are plenty of companies
who could sell the Times, at fairly low cost, computer-
aided software engineering tools that would generate
programs that could take the Times solicitor list and
eliminate numbers corresponding to subscriber ad-
dresses. It wouldn’t even cost all that much. I wonder
how I can get their attention so they’ll do that?

Arche and Friends

Years ago I was involved in studies of thinking; I be-
lieve that has since become known as cognitive psy-
chology. An early giant in the field was Sir Frederic
Bartlett of Cambridge, whose book Thinking (Basic
Books, 1958) has an experimental study of strategies
on how people approached intellectual problems. The
studies involved various games in which you try to de-
duce rules from card layouts (a very simple rule might
be one red, two black, and so forth; a more complex one
might be one heart, two black, one diamond, one
spade). The idea was to guess the rule at the earljest
possible moment, and one of the studies was the effect
on strategy caused by changing the cost of incorrect
guesses.

When we get new machines here, we tend to fill
them up with boards and use them as test-beds; this cor-
responds to the strategy of wild guessing, since, if
something doesn’t work, it’s hard to know just why
when you're trying seven new things at once. On the
other hand, it’s a lot of fun if things do go right.

When we got the Arche Legacy 486/33, we opened it
up. The machine I have is the tower configuration. Get-
ting it open required the removal of several obvious

ILLUSTRATION: STEVE TURK © 1991

screws and digging around to find two more hidden
screws. There’s nothing particularly wrong with this
arrangement, but it does slow things down a mite when
you want to make hardware changes.

The internal layout of the Arche 486 is logical and
quite solid. The VGA card has 512K bytes of memory;
it will hold more, but we didn’t have any handy, so I left
it as is. There is one fan in the case, but all the hardware
for a second fan has been in-

JERRY

cluded. I’'m thinking of get- Jerry gets yet another
ting another fan because we
stuffed the machine full of NeW computer, the
boards.

We installed a Corel Opti- Arche Legacy 486/33,
cal Disk Interface Board,
which connects to a Pioneer and ponders
DE-S7001 external optical which DOS to use

disk drive; a Sound Blaster;
an Artisoft LANtastic board;
Intel’s Satisfaxtion copro-
cessor board; and a Microsofit
Mouse on the COM2 serial
port. I wanted to put in a CD-
ROM board as well, but I
didn’t have one handy. What I
really want is to daisy chain
the Pioneer six-pack CD-
ROM drive to the DE-S7001;
Corel says that’s possible, and
they’ll send the drivers. More
next column.

DOS Hang-Ups
When PC-/MS-DOS 1.0 was
first developed from the Seat-
tle Engineering rewrite of
CP/M, it had major limits.
One was the 640K-byte mem-
ory boundary: since existing
machines could use only 64K
bytes, surely going up a whole
order of magnitude would be enough for decades,
right? Another was the 32-megabyte disk partition size.
In those days, hard disk drives were rare, and a 10-MB
drive was a big one. Even so, they should have known
better than to limit logical disk size to 32 MB. They
didn’t, though, and we were stuck with the result.

The Arche 486 came with MS-DOS 3.3, so that the
348-MB hard disk drive was partitioned into logical

JUNE1991 * BYTE 89
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Finally, a fast, powerful text
editor that integrates your
favorite
programming
tools and uses
no memory!

ef e WBLID 18
ac DFFMILT

. glouse support

+ Pull-down menus

« Columnar blocks \\\
+ 1000 Level Undo N Y
« Regular Expressions

« Small 70K, super fast

« DOS, UNIX/XENIX, FlexOS

- Also VEDIT $69, VEDIT Jr. $29

FREE Evaluation Copy
Call 1-800-45-VEDIT

The new VEDIT PLUS is the productivity
breakthrough programmers have been
looking for. Run not only popular com-
pilers, but all of your favorite tools from
within the editor. When shelling to DOS,
VEDIT swaps itself and any desired TSRs
out of memory to give you more memory
than when you entered VEDIT.

Only VEDIT gives you the advantages of
a powerful and fiexible editor without
giving up the convenience of an integrated
environment.

VEDIT offers stunning performance, ver-
satility and ease of use. Completely writ-
ten in assembly language, it's small and
lightning fast. Edit text and binary files of

any size, even 100+ megabytes. Installa-

tion is trivial; VEDIT.EXE and an optional
help file are all you need - no overlays, no
configuration files.

Other features include multiple file editing,
windows, unlimited keystroke macros,
"hot keys", context sensitive help, word
processing, automatic indenting and total
configurability. VEDIT has been the
choice of 100,000 programmers, writers
and engineers since 1980.

VEDIT PLUS adds a powerful "off the cuff"
macro programming language, complete
with source level debugging.

VEDIT PLUS - $185 for DOS, $285 for
UNDUXENIX. Call for a free demo today.

Greenview

" P.O. Box 1586, Ann Arbor, MI 48106
(313) 996-1299 * Fax (313) 996-1308
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drives C through M. I used to prefer hav-
ing a number of logical drives. Partition-
ing makes many disk operations faster.
Search programs have fewer files to look
through, and the disk heads have shorter
distances to travel. On the other hand,
partitioning can make finding things dif-
ficult. Over the years, I have come to the
conclusion that the advantages of small
partitions are outweighed by the disad-
vantages. Therefore, at some point I will
probably reorganize my main machine to
one big disk partition.

The question then becomes, what DOS
will I use when I do that? The candidates
are one of the extended MS-DOS 3.3 ver-
sions, MS-DOS 4.x, MS-DOS 5.0, and
DR DOS 5.0. We can dismiss MS-DOS
4.x immediately. It’s big, it’s slow, and it
has real problems. I don’t recommend it
to anyone.

The extended versions of MS-DOS 3.3
work pretty darned well, but their prob-
lem is that they tend to be machine-spe-
cific. The Compaq version seems to
work on most other machines, but can
you be sure it will work on yours? Com-
paq certainly isn’t going to support its
use on non-Compaq machines. Zenith’s
MS-DOS 3.3+ works fine on Zenith
equipment, but it just plain doesn’t work
on most non-Zenith machines. Similar
problems apply to every MS-DOS 3.3 ex-
tension I know of.

At present, MS-DOS 5.0 exists only in
a beta-test version. That leaves DR DOS
5.0. Up to now, I had been reluctant to
use DR DOS because it didn’t work with
LANtastic. I like LANtastic because it
does about all I need a network to do and
doesn’t eat up all my RAM doing it.
However, Digital Research now offers a
“business upgrade” to DR DOS 5.0 that
is supposed to work with LANtastic.

DR DOS has a number of advantages
on a 386 (or 486): in addition to support-
ing enormous hard disk partitions, DR
DOS stuffs the command kernel up into
high memory, thus increasing memory
available for programs. It comes with an
EMS manager, so programs that know
how to use that kind of memory can do
so. It has a neat full-screen editor to re-
place the execrable EDLIN. There are a
bunch of convenient commands, such as
using up-arrow to go back through the
most recent commands you’ve issued in
case you want to repeat one. The old Nor-
ton Utility Directory Sort works just fine
with DR DOS. And so forth.

I wasn’t sure that it would work with
LAN:tastic, but I won’t be able to link to
the Arche 486 with LANtastic for a
while anyway, so this seemed like a good
opportunity to give DR DOS a try.

Lots of Memory

DR DOS installation is simple; just fol-
low instructions. Optimizing the system
to get a maximum temporary program
area can be a bit more difficult, depend-
ing on what you’ve installed; in our case,
with all those boards stuffed into the sys-
tem, it took a while.

The biggest problem was the Corel
software. For reasons not clear to us, the
automatic installation didn’t work. (It
didn’t work with the MS-DOS 3.3 the
Arche 486 came with, either.) When we
tried doing it by hand, we got a whole
bunch of contradictory switches into the
DEVICE = line in the CONFIG.SYS
file. This greatly increased the size of
the Corel driver, which made it impossi-
ble for DR DOS to stuff the driver into
high memory.

Taking care of that problem required
phone calls, which gave me a highly fa-
vorable impression of Digital Research’s
technical support. It’s a toll call, but
when you get someone, you get someone
who really knows DR DOS. The Digital
Research people even called Corel for
us, which is how we found out that we
had contradictory switches in the com-
mand line.

The result was that after a good bit of
tweaking, I have the Arche 486 running
the Satisfaxtion board, Microsoft Mouse,
and Pioneer optical disk drive, with over
600K bytes of usable memory.

Optical Disk Drive System

The Pioneer drive takes two kinds of car-
tridges: read/write and WORM (write
once, read many times). Both hold 330
MB (per side if double-sided). The drive
appears (on this system) as the N drive,
and so far it seems to work fine. In
read/write mode, I have copied stuff into
it, copied that back off onto the hard disk
drive, and checked that copy against the
original; all’s well. I’ve also reformatted
the read/write cartridge a couple of times
and done the tests again, with the same
result.

It works, both as read/write and as
WORM.

Having said that, let me add some cau-
tionary notes.

First, when this box is used as a
WORM drive, all’s well. WORM tech-
nology is well understood, and once a
file is written, the WORM record is as
permanent as anything done electroni-
cally canbe.

I’'m not quite as certain about optical
read/write files. Everything seems to
work, but I want to do a lot more testing
over a much longer period of time before
I’ll trust that as the only backup copy of
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an important file. It’s a newer technol-
ogy and requires a great deal more preci-
sion than WORM storage.

Incidentally, if you want an introduc-
tion and exposition on the whole optical-
storage field, A Guide to Optical Storage
Technology by John A. McCormick
(Dow Jones-Irwin, 1990) is as good as
anything I’ve seen—a good balance of
readability and technical information.

Anyway, we did have one glitch. One
way I test equipment is through visually
intensive games, and one of the best for
that is Wing Commander, which really
flogs both the computing and visual-im-
aging capabilities of the machine. When
we got DR DOS up and running, we tried
Wing Commander, which worked (as did
Sound Blaster with its game port). I then
copied Wing Commander onto the N
read/write optical drive and tried run-
ning the game from there.

The machine locked up tight, with
hardware reset required. Moreover, the
Pioneer drive was no longer accessible,
and attempts to access it hung the system
again. I had to turn the Pioneer drive off
and back on, as well as reset the com-
puter, to get things working properly. It

wasn’t the files: I copied the files from
the N drive onto the K partition of the
hard disk and ran the game off that copy;
it worked fine.

Today I had occasion to call Alex Kar-
ahalios, Artisoft’s technical expert, and
we speculated about what could cause
that to happen, but we couldn’t come to
any conclusions. “Timing errors™ is one
obvious phrase. “BIOS calls” is another;
but what those mean isn’t clear. More
when I know more. Read/write optical is
likely to be the wave of the future, and
I’m glad to have the Pioneer DE-S7001
for testing; I’l1 let you know how it comes
out. Meanwhile, my advice on read/write
optical is, “Be not the first by whom the
new is tried, nor yet the last to lay the old
aside.” Make a WORM copy of impor-
tant files.

Fooling Around

Once I had the system working under DR
DOS, it was time to experiment with
Desqview. For a few years, my main ma-
chine has been the Cheetah 386/25 with
a Distributed Processing Technology
(DPT) hard disk drive controller. Some
of you may remember that I also have a

Cheetah 486/25 with a Perceptive Solu-
tions, Inc. (PSI) controller and wonder
why I don’t use that as the main machine
here.

The answer is that I probably will, but
it’s not as simple as you think. For some
weeks now, my partner Larry Niven and
I have been working on a pair of novels.
One, Fallen Angels, is finished and ought
to be in bookstores about the time this
column comes out. The other, The Moat
Around Murcheson’s Eye, is about half
done, and we’re hard at work on it. Niven
and I are often asked how we collaborate;
we generally answer, in unison, “su-
perbly,” and let it go at that. But, in fact,
it’s a reasonable question: we have prob-
ably used every conceivable means, from
talking things out and working alone to
working in the same room with one look-
ing over the other’s shoulder.

Lately, a modification of that latter
technique has been working very well:
Larry has one machine, I have another. I
write a chapter and put in block notes
where I don’t write scenes; he goes over
that to convert notes into text and adds
notes of his own; I go over it again; and
so forth. That technique often produces a
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More and more business people are making the same connection...

that forffordability, reliability and efficiency,

LANtastic is the networking solution

Doctors, lawyers, accountants, butchers,
bakers and pottery makers... more and more
business people are connecting their PCs with
Artisoft's LANtastic. In fact, our network has
gained such a following that it was just awarded
the 1991 LAN Times Reader's Choice for peer-to-
peer network operating systems. And we couldn’t
be prouder.

After all, we designed LANtastic to make
the productive power of a full-featured LAN
accessible to anyone who wanted to streamline
their computer operations. And whether you're
connecting two PCs or 30 or 200, you can rest
assured that you are buying into a product that
will grow as you grow, with a commitment to
developing innovative products that anticipate the
needs of business people like yourself.

Just look at how smart our network is...
While many networks gobble up huge amounts of

your PC's RAM, which usually means that you'l
have to purchase extended memory, LANtastic
leaves you plenty of room for even your most
RAM-hungry applications. I fact, it's the most
RAM-efficient LAN you'll find — taking as little as
a mere 12K per workstation and 40K per server.

LANTtastic saves you money, too. For as
little as $209* per PC, you'll have everything you
need to get your network up and running. Plus,
you can share all those expensive peripherals —
not buy more of them. Better yet, because
LANtastic is a peer-to-peer network, you won't
have to spend thousands on a dedicated server
machine.

But most important, it makes networking so
easy that youll soon be taking it for granted.
You'll be able to edit and proofread your co-
worker's documents without leaving your desk.
Balancing your books will be easier because your

'Mmmﬂm;wumt«-lomwmmummmcwawmmwrmm
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entire accounting department can share the
same data base. Inventory management will be
completely streamlined because everyone on the
network can access inventory records and track
products from when they are received as raw
material, to when they are shipped as finished
products.

In fact, the only regret you may have after
you buy LANtastic is that you didn't install it last
year, last month, even last week. Don't wait any
longer. Call 602-293-6363
or fax 602-293-8065
and put the power of
LANtastic to work
for you.

The Tiny RAM hetwork

= ARTISOFT

RevolutionizingConnectivity

575 E. River Road, Tucson, Arizona 85704
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full chapter a day from absolute scratch.
It will generally be a good chapter, too,
since each of us rewrites as he goes
along, with the result that by the end of
the day, the text is as polished as it’s ever
likely to be.

The secret of this technique is two ma-
chines connected in some way: in our
case, by “sneaker net,” in that we save
off onto floppy disks and hand them back
and forth. (This automatically makes a
backup, it’s nearly as fast as any other
network would be, and I don’t have to
teach Niven anything new.) As it hap-
pens, I can’t stand to have anyone look
over my shoulder while I work; while
Larry rather likes an appreciative audi-
ence. Thus, he has grown quite fond of
the big 19-inch VGA Hitachi monitor
that goes with the Cheetah 486.

Of course, I could simply attach that
monitor to another computer, but Larry
is also used to the blinding speed of the
Cheetah 486; in particular, the PSI con-
troller saves even the largest text files so
quickly that Larry will often save them
twice, since he’s convinced it couldn’t
have saved it the first time. Even when it
writes the file to a floppy disk, that PSI
controller does it faster than many older
machines save to a hard disk.

The result is that the fastest machine in
the house is, during the day, not much
more than a dedicated word processor.
At night, after Niven goes home, it be-
comes the perfect instrument for playing
Railroad Tycoon, Wing Commander,
and War Lords, all of which are spectac-
ular on that 19-inch screen. The moral of
this story is that it doesn’t matter what
you use your computer for: once you get
used to speed and power, you never want
to give them up.

Which brings me back to the Arche
486. As you’d expect, this thing is spec-
tacularly fast; Wing Commander, for in-
stance, is simply unplayable unless you
use AT-Slow (shareware available on
BIX), a program that, as the name im-
plies, will turn your fast machine into a
slower one when you want to play the
kind of game that’s affected by speed.
The hard disk access isn’t so spectacular,
but still, it’s fast enough. However, when
I’d copy stuff from a floppy disk into the
Arche 486, it scemed to take a lifetime.
Finally, I got curious about that; what I
found is an interesting lesson in personal
psychology.

The Arche 486 doesn’t really access
floppy disks slower than most other ma-
chines in Chaos Manor; it’s just that
when you log onto the floppy disk, or ask
for a floppy disk directory, nothing hap-
pens for long enough that you notice it;

then, suddenly, it all happens quickly.
This makes it seem as if it has taken
longer. So it goes. As to copying from
floppy disks, the Arche 486 has about the
same speed as the Arche, Premier, and
Zenith 386s. Alas, that’s considerably
slower than my Cheetah 386 with its
DPT controller, and a lot slower than the
Cheetah 486 with the PSI controller.
Once again, when you get used to speed
and power, you don’t want to let go.
However, 1 have a new DPT control-

ler, which the company swears is as fast
as the PSI controller (I love it when two
good companies compete in technology
rather than lawsuits), so there’s an obvi-
ous remedy to the situation; indeed, the
DPT controller is a SCSI device, and I'm
told that I can daisy chain the Denon CD-
ROM drive to it, thus saving a slot.

Tweaking the System
If the Arche 486 ever does replace the
Cheetah 386 as my main system, it will

)

AT&T, Unisys and Zenith agree that KEAs ZSTEM is the

ZSTEM series of terminal emulation and communication
products has been satisfying strict government contract
requirements for seven years.

ZSTEM 240 offers full VT241 emulation with VT340
extensions, ZSTEM 240 runs under both MS-DOS and
UNIX 386 System V, letting you convert your MS-DOS PCs
to UNIX System V without losing access to your VAX.
ZSTEM 240 supports all standard video adapters: VGA,
EGA, CGA, MCGA, AT&T, Hercules and many extended
adapters. No matter what video adapter/monitor com-

wide characters, 132 columns, and VT340 ReGIS, sixel and
Tektronix graphics.
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+7STEM 240 is available from AT&T on SMSCRC. ZSTEM 220 for M.
Unisys on Desktop IIL ZSTEM 100 and ZSTEM 240 are available from Zenith Data Systems on GSA schedule.
KEA Systems Ltd, 3738 North Fraser Way, Unit 101, Burnaby, BC, Canada V5] 5G1
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Q What do the following three
companies agree on:

ATel

UNISYS
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data systems
Groupe Bull

A. Zstem Terminal Emulation

ZSTEM 240 connects to your favorite networks,

including Novell, 3COM, TCP/IP, Ungermann-Bass, Excelan,

Wollongong, FTP, Sun and DEC’s CTERM and LAT.

With KEA's top-notch technical support and documen-

tation, plus a solid warranty,
you can be assured of quality
products backed by quality
people. Call today about KEA's
complete line of VT emulation
and network products.

KEA Systems Ltd.
Orders: 1-800-663-8702
Phone: (604) 431-0727
Fax: (604) 431-0818
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have to run Desqview. I may one day
switch over to Windows, but not just yet.
For now, Desqview seems quite stable
and very useful.

For instance, as I write this, I have the
Norton Commander MCI Mail Manager
off uploading several MCI letters and
downloading any mail I may have, and
all that happens invisibly. In another
Desqview window, I have Samuel But-
ler’s The Way of All Flesh up on the Li-
brary of the Future CD-ROM, and I can
change over to that (or to any CD-ROM I
like) almost instantly. Info Select is wait-
ing for notes. Norton Commander is
available if I want to do file management
and can run in the background to do long
backup copies to the WORM drive; and
switching from one of those windows to
another takes less than a second. I can
open a second Q&A Write window, a
Sidekick window, or whatever I might
want in seconds. This is convenience I
simply will not give up.

The question is, then, does DR DOS
work with Desqview? The answer is yes,
but a story goes with it.

First, if you use Desqview, you will
probably want to use QEMM-386, Quar-

© 1990 Intel Corporation

terdeck’s 386 memory manager, rather
than the EMM386 that comes with DR
DOS; even Digital Research’s technical-
support people advise this, since QEMM
and Desqview have some secret hand-
shaking that other memory managers
can’t use. The easiest way to get that run-
ning is to use the Desqview installation
program, which does the job nicely.

Next, you have to edit CONFIG.SYS
to remove all the DR DOS EMM386-
specific commands and drivers. One
way to do that is to preface each line with
a question mark. DR DOS has the nifty
feature that if it sees a statement in CON-
FIG.SYS preceded by a question mark, it
asks you if you want to do that, and if you
say no, it skips it. This feature can be an
extremely handy one when you’re tweak-
ing the system, as well as a way to let you
configure the system for special pur-
poses.

What I did was to REM-out everything
nonessential and boot up with QEMM;
after which I put back in the Corel and
Intel drivers, the mouse, and all the other
stuff, and let QEMM’s Optimize take
over. I was also careful to keep a boot
floppy disk because Optimize is notori-

ous for hanging up your system, and,
sure enough, it managed to do that a cou-
ple of times. Eventually, though, that
stabilized. Then I used DR DOS’s HI-
DOS.SYS to stuff the DR DOS kernel up
into high memory. When you do this sort
of thing, make liberal use of the ques-
tion-mark preface to CONFIG.SYS
statements, and fool around until you’ve
got what you want; and if that doesn’t
seem like very precise advice, it’s still
about the best I can give.

Eventually, I had a system with over
600K bytes of free memory before load-
ing Desqview and 560K-byte Desqview
windows, with the mouse, the Pioneer
optical N drive, and the Satisfaxtion co-
processor board accessible to any of
them. This is as large a Desqview win-
dow with that many resources as I've
ever achieved with any system. That’s
the good news.

The bad news is that sometimes when I
try to quit Desqview, I manage to hang
up the system and have to reset. Now
understand, that’s hardly a fatal prob-
lem. After all, if you’re dumping out of
Desqview, you’ve presumably saved all
your work, since anything ongoing will

. . - -
altaminute.

The long modem wait is over. Announcing the
arrival of our remarkably quick 9600EX modem.

So how quick is quick? With V.42bis, data can be
compressed up to 400 percent, increasing through-
put to as much as 38.4Kbps. Which means it keeps
its telephone conversations short and saves you
money on your phone bills. And while it communicates

quickly, it also communicates clearly. The 9600EX
knows when data is being garbled and automatically
retransmits, so your data arrives error free.

Plus, the 9600EX features full-compliance with
V.32 and is downward-compatible with slower modems.
And, like our entire family of modems, the 9600EX
comes with a full, five-year warranty.
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certainly be lost when you exit. Still, it’s
annoying, and I haven’t figured out just
what’s going on. Something is clearly
overwriting something else, but that’s
like saying “timing errors”: it’s prob-
ably true, but it’s not a useful diagnosis.
Eventually, I expect I'll figure out what
is happening, and until then I’ll just keep
on playing with the system.

What I do know is that if I adapt the
Arche 486 by installing the DPT control-
ler and then hang the CD-ROM and Pio-
neer optical drives on a remote network
server accessed by LANtastic, I ought to
have enormous Desqview windows as
well as a very fast machine. More on that
next month.

Meanwhile, my tentative conclusion
on DR DOS is that it’s quite solid for sin-
gle-application users and very likely
solid under Desqview. I had a similar
problem with Desqview hanging up the
Cheetah 386 (under PC-DOS 3.3) until I
put in the statement X=C600-C7FF in
the QEMM CONFIG.SYS line (i.e., ex-
clude memory locations C600 to C7FF
from the area managed by QEMM).
Since then, this system has been as solid
as a rock, and I make no doubt that some-

thing similar will do the job with the
Arche 486 under DR DOS.

Next week, I'll test DR DOS and the
Arche 486 with LANtastic. I’ve been as-
sured by Digital Research management
that if this update version of DR DOS
doesn’t work with LANtastic, they’ll
keep on working until it does; but, in
fact, I've heard from people I trust that
this one does. More as things develop,
but my first impression of DR DOS 5.0
(with the business update revision) is
quite favorable indeed, and I'm likely to
use it on my main machine, whatever that
turns out to be.

Digital Research Grows Up
I recall my astonishment, back in 1979 or
1980, when a famous columnist said,
“Pournelle in BYTE has pronounced
CP/M the new standard, and that seems
to settle that.” It was the first intimation
I’d had that anyone in the industry took
me seriously, and since my first “offi-
cial” pronouncement was about Digital
Research, it left me fond of the company.
Lately, though, it hasn’t been the leader
it once was.

I’ve always been impressed with Digi-

tal Research’s technical capability, but
the marketing left a little to be desired; in
past years, its idea of marketing was to
develop good products and wait. If you
deserved to have anything that good,
you’d find out about it and buy it; if you
didn’t find out, it served you right.

Digital Research president Dick Wil-
liams is changing all that. He’s got an ag-
gressive marketing strategy that takes
advantage of his company’s small size
and thus quick decision times, as well as
the staff’s high technical abilities. I
think we can look for good things from
them once again.

Sound Blaster
One of the boards we installed in the
Arche 486 was Sound Blaster. With its
associated software, it has quietly (no
pun intended, but what the heck) become
the standard sound system for advanced
PCs. The Roland board has much higher
sound quality for a higher price, but for
anything short of professional music
quality, Sound Blaster is good enough.
One use, of course, is games. Sound
Blaster comes with a game port, making
it nearly ideal for Wing Commander.

All of this becomes even more remarkable
when you consider the price of the 9600EX.
Just $799. It’s a price, in fact, that rivals high-end
2400 modems. It'salso an example of Intel’s commit-
ment to affordable quality.

request Doc.#9998. But don't wait, because with
all the 9600EX offers, it will go in a second.

intel°
For more information, call 800-538-3373. Or for

information faxed to you, call 800-525-3019 and The Computer Inside.
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Some days you have
all the time in the world.

When the pressure is on, pour
on the speed. With Hewlett-
Packard’s new LaserJet IIISi
printer. A powerhouse that
delivers at a throughput speed
of 17 pages per minute.

With the LaserJet IIISj, you're
up to speed the moment you
give the “print” command. HP’s
RISC-based formatter and the
PCL5 printer language, with
vector graphics and on-the-fly
typeface scaling, yield fast

results, This printer also rep-
resents a new standard for I/O
performance with optional
Network Printer Interface cards

for either Ethernet or Token Ring.

The LaserJet I1ISi is specifically
designed for shared-use environ-
ments. Its high-volume paper
handling features include two
500-sheet input trays and a
monthly duty cycle of 50,000
pages. HP offers software-
selectable language switching

Adobe and PostScript are registered trademarks of Adobe Systems Inc. in the U.S. and other countries.

between PCL5 and optional
Adobe”® PostScript. For added
versatility, your options include




And some days you need
the new I'7ppm LaserJet I1IS1.

an envelope feeder and two- as the work load it handles. If

sided printing.

you're ready to pick up the pace,

Beyond speed and efficiency, call 1-800-752-0900, Ext. 2067
the LaserJet I1ISi delivers the ~for more information on the

sharpest 300 dpi print quality

fastest LaserJet printer and the

yet. In fact, HP's revolutionary name of your nearest authorized

combination of Resolution

HP dealer.

Enhancement technology and
new microfine toner challenges ﬁ HEWLETT
the print quality of many 600 ( /” PACKARD

dpi printers.

The price of the new LaserJet
I1ISi, just $5495; is as impressive

*Suggested U.S. list price.

1991 Hewlett-Packard Company PEI2101
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Countries of The World

The Ultimate International Reference
Full text of 106 country study books
ncluding color maps by Hammond,
national anthems (sound)t, flags & more...
opics include historical setfing. society.
environment, economy. business statistics.
govemment, politics, & security. 5495

Pioneer CD-ROM 6 Pak

Add to your CD-ROM collection with
this special Pioneer bundle of discs

» U.S. History on CD-ROM » Countries of the Word

» Sherlock Holmes » Shakespeare

* Birds of America » Software Potpouri

6 of the Bestselling discs altfor  only $389

Six Pack & Minichanger (save over $1000)  $1489

U.S. History on CD-ROM
Full text of 107 U.S. History books with 1,000
images, tables & maps !

Windows 3 compatible

5395 =

CD-ROM BUNDLES !
Get The New Philips CM-50
Drive & Any 5 Of These Discs!
Only s 97SAVE over $1200

Microsoft Bookshelf all time best seller
U.S. History on CD-ROM full text of 107 books
lustrated Encyclopedia 21 volumes, VGA
CIA World Fact Book Non classified info
Golden Immorial multi-media game
Between Heaven & Hell practical/perverse
Shertock Holmes on Disc 221 Baker St. tans
Shakespeare on Disc "compleat works*
Software Potpourri « Bible « Movie Database

CD-ROM Drives (ready fo run)
Denon DRD-253 Drive SCs!. buit in speaker  SALE Cal
Hitachi Drives- all models, PC ond Mac  Fram §5
Chinon CD-431 CD-ROM Drive $74
Pioneer Minichanger CD-ROM Drive  Lowest Price
Also: CDT, Sony, Todd, NEC, WORM & Erasable drives - Call |

Business
C Uibrary or Ada or Shareware Grab Bag
CIA World Fact Book for international “business”

Speed Dial entire U.S. Yellow Pages on one disc 3%
Microsoft Bookshelf best seling CD-ROM disc Best Price
Business Lists on Dis¢ deskiop morketing 795
PC-Sig Library new edifion, version 9 Call
Telephone Directory East or West 995

Libraries and Science
Movie Directory Database/Software Potpourri 549
Between Heaven & Hell | even stranger Sale $79
Sherlock Holmes or Shakespeare ‘compieat  Call
Grolier's Encyclopedia 21 valumes. VGA pictures  Call
McGraw-Hill Ref. Set 100,000 terms: 7,300 articles 245
Mammals inciudes pictures & text Call
Oxtord Textbook of Medicine general reference 595
Oxford English Dictionary aver 250,000 headwords! 889
Compton's Mutfi-Media Encyclopedia 895

* MORE! Over 300 different titles available *
Money back guarantee Free tech support
CALL - Bureau On:-Line CD-ROM Library,
FREE access to 12 different CD-ROM Discs

ot Overnite

Bureau of ™"

lectronic Publishing, In
Dept. P, 141 New Road, Parsippany, NJ 07054 =
A 201 -808

e 800-828-4766 orosss

201-808-2700 INFORMATION
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For more serious work, you can get the
MIDI Connector Box from Brown-
Waigh Publishing. This is a tiny thing
that plugs into Sound Blaster’s game
port. It has a joystick port continuation
(so you can still play Wing Commander),
one MIDI input, and five Thru MIDI
outputs. It also has considerable music
software. The result is that your PC with
Sound Blaster becomes a kind of music
studio. I've had a lot of fun with the in-
cluded software, and, no, I haven’t at all
given up the idea of writing an opera
someday.

There are lots of other accessories you
can get for Sound Blaster, including mu-
sical instrument software and a voice
editor. Sound Blaster has become the
standard sound board, if not for the in-
dustry, at least here at Chaos Manor.
Recommended.

Satisfaxtion

I’ve mentioned Intel’s Satisfaxtion co-
processor board before, so it suffices to
say it works fine under DR DOS. Satis-
faxtion will take a file, which can include
PCX graphics, and send it out as a fax.
This means you can send letterheads, di-
agrams, scanned images, and the like,
all created on your PC. Moreover, the
board, having its own coprocessor, will
send and receive in the background or
send your messages in the dead of night
(presuming you leave your computer on,
of course).

The manual is extraordinarily com-
plete and clear, making it quite easy to
set this system up. I do find it more con-
venient to send text-only fax through
MCI Mail (using the Norton Commander
MCI Mail Manager feature), but you can
use the built-in 2400-bps modem on Sat-
isfaxtion to do that. All in all, this board
is a great bargain. Recommended.

Language Systems FORTRAN
About a year ago, I was the keynote
speaker for a conference of supercom-
puter users. I doubt they learned much
from me, but I sure learned a lot from
them. One thing I learned is that using
supercomputers boils down to writing
FORTRAN programs. Big FORTRAN
programs. As one fluid-dynamics scien-
tist put it, “After you’ve written 60,000
lines of FORTRAN, you no longer care
much about your original problem.”

All of which is probably true, but
FORTRAN remains the Language That
Will Not Die, and I just know that 20
years from now, we’ll be programming
the Connections Machine version 22,
with 5 million parallel processors, by
feeding it a half million lines of FOR-

TRAN generated with computer assis-
tance. Seriously: anyone contemplating
going into science should be familiar
with FORTRAN, because a very great
deal of work is done with it. I'd rather
work with Macsyma or Mathematica, the
symbolic algebra programs, but I don’t
have to try to model fluid dynamics or
large weather systems, which strain the
capacity of the largest supercomputers.

I don’t say you have to learn FOR-
TRAN, but it can’t do any harm to have
some familiarity with it; and if you have
any desire to do FORTRAN on your
Mac, whether to learn the language or do
serious work (or both), there is the Lan-
guage Systems FORTRAN compiler,
which, according to Language Systems,
works on any Mac with 2 MB of RAM
and a hard disk drive. The compiler ac-
cepts ANSI 77 FORTRAN and most
large computer extensions, including
VAX. It has lots of switches for optimiza-
tion. Tools and libraries are included.

If I seem vague, I am: I haven’t done
much with FORTRAN since Z80 days,
when MacLean and I experimented with
RATFOR, the Rational FORTRAN pre-
compiler. I don’t have anything against
FORTRAN, it’s just that I don’t have a
great deal of need for it. Others, how-
ever, do; and if you have a Mac and want
FORTRAN, this is, so far as I can tell,
about as good a compiler as you’ll get. It
comes with lots of tools to access the Mac
interface and about a foot of manuals.
You can also get MPW as an option.

Say Whaaat?
You say you want to do some OS/2 appli-
cations programming, but you can't
stand C? You say you got the OS/2 Devel-
oper’s Toolkit but you never get around
to writing the programs you planned? Is
that your trouble, Bucky? Cheer up.
Help is at hand. An Italian company, Ar-
tel Informatica, has developed Pronto!
PM, a set of drawing tools for the Micro-
soft BASIC 7.0 compiler for OS/2.

Pronto! PM includes dialog boxes,
radio button status inquiries, and tools
for drawing lines and boxes. You write
your source code in Microsoft BASIC,
include the Pronto! PM library, compile,
link, and then—well, and then you sort of
have to understand the OS/2 and Presen-
tation Manager (PM) developer tools
after all, more’s the pity. You aren’t to-
tally liberated from C.

Still, this toolkit can go a fair way to
taking the sting out of PM programming.

It’s Back...
The original Sidekick was indispensable
when it first came out. I recall I couldn’t



LOOKS LIKEA JOB
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Spikes. Surges. Overvoltage.

Undervoltage. Brownouts.
These things happen. And they
can do irreparable damage to
your equipment and data.
Unless you’re protected with
Minuteman Uninterruptible
Power Supplies.

Minuteman protects all your
equipment and data. All the
time. In fact, in g
the event q B
of power 1 _—
failure, it will safely and
automatically shut down your
network, using your operating
system or our own software.
Even if you’re not there.

There’s a Minuteman to fit
your needs, large or small.
Including 220-volt international
models. And we ship orders

the same day they’re received.

o STANDBY UPS MODELS UNATTENDED SHUTDOWN = AT&T 3B2 SUNOS Sun 3
So call us. You can’t stop 300 VA 10 2300 VA Via your operating { AT&T UNIX 386 Version 4.01 & up
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msec Transfer R SCO UNIX 386 50 & up
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live without it. Then came Desqview.
After that, there was no need to have a
TSR program to give access to a calen-
dar, notebook, and address book/tele-
phone dialer because you could always
use Desqview task switching to go to a
program tailor-made for the particular
purpose. Tornado, GrandView, Time
Line, and so forth each worked better for
its particular purpose than Sidekick did
at any one of them.

There was an update to Sidekick, but I
had a lot of trouble installing it, and I
never used it; and over the years, I
stopped thinking about Sidekick, al-
though Borland says there are still 3 mil-
lion people using it.

Now it’s back, and this time it’s a bit
different. First, Sidekick 2.0 uses the
Paradox engine. Paradox is, in my judg-
ment, the relational database of choice
for PC users; that is, if you can manage
with a simple flat file manager, Q&A is
simpler to set up and learn, but if you
really need full DBMS capabilities, get
Paradox.

Sidekick 2.0 will also interact with
Quattro Pro, which is the spreadsheet of
choice, in my book anyway. The new

Sidekick will allow data exchange with
Quattro Pro and Paradox files. It will
also import all your Sidekick 1.0 and
Plus files simply and easily.

So far, of course, there’s not all that
much reason to use Sidekick as opposed
to Paradox and Quattro Pro with Desg-
view; but Sidekick 2.0 was designed in
part to work with notebook computers,
most of which don’t have and can’t use
Desqview. The new Sidekick Time Plan-
ner is easy to use, what with windowing
and pull-down menus and suchlike, and
about the right thing to put on a Poget or
other PC palmtop machine. There’s also
the Reconciler, a program for reconcil-
ing schedules, as, for instance, when
you’ve got one copy of Sidekick on the
road and another on the base machine
back home. That has always been one of
my major problems with any scheduler,
and I’m very happy to see this.

I was once a Sidekick fanatic; this new
version may convert me again because I
sure need help managing my schedule.

Sim Everything
I expect everyone knows about SimCity.
At the Los Angeles Science Fantasy So-

ciety, it got so popular that we had to for-
bid people playing it on the club ma-
chines on meeting nights; they’d get
involved with their “city” and want to
take it home, which, of course, we can’t
allow, and all kinds of arguments would
start.

I now have two more SimCity tem-
plates, Ancient Cities and Future Cities,
and I can say instantly they’re worth get-
ting. SimCity is a lot of fun, provided
that you understand it’s a game and not a
lesson in urban planning. (Having been
involved in city management, I assure
you that trash removal, which isn’t in
SimCity at all, weighs very heavily on
the mayor’s mind. . . .) The Ancient Cit-
ies packages are even less realistic, but
they sure are colorful and just plain fun.
The Moon Colony in Future Cities is also
fascinating.

The versions I have are for the Amiga;
there are versions for the Mac and PC,
but I don’t have them.

I do have SimEarth for the PC; as my
son Alex says, it’s the only game pro-
gram that ought to come with a one-week
seminar on how to use it. That’s actually
meant as a compliment: this program is

ABC Flowcharter for Windows

“Simply the easiest way to document procedures.”

ABC Flowcharter™

makes drawing and editing

flowcharts easier than ever. It’s loaded with

features that help you make and edit charts in

a fraction of the time needed with other
flowcharting or drawing programs.

ABC Flowcharter’s advanced link feature lets
you break complicated procedures into smaller,
more manageable steps. Just click on a shape to
display a sub-chart or procedure. It’s that easy.

Ask your dealer for a demonstration or call
1-800-227-0847 for more information. See for
yourself why ABC Flowcharter is quickly
becoming the standard flowcharting tool for
the Fortune 1000. Retail price $295.

2215 Filbert St.
San Francisco, CA 94123
415-563-9175
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BIGIS OUT

Introducing the Falco Infinity Desktop Computer.
The Smallest 3865X Desktop.

fyou're sizing up desktop computers, you'll Windows 3.0.What's more, you can choose from
mmediately see the advantage of the Falco Infinity™ four configurations, including a diskless network node
Desktop. It gives you 386™SX power and perform- and a full-featured model with 1.44MB floppy and
ince without dominating your deskspace. the option of 40, 100 or 200 MB hard drive.

Half the size of a standard PC, the Infinity Desktop The only thing we left out is the noise. The Infinity
aas everything you need on-board: Peripheral Desktop runs so quietly, you'll hardly know it’s on.
nterfaces like disk controllers. Memory expansion. Whether you work in close quarters or spacious sur-
Communication ports. And VGA' level graphics up roundings, the Falco Infinity Desktop covers all your
:0 1024 x 768 resolution. Plus, two AT *compatible, needs. Without covering your desk. And that’s about
16-bit expansion slots. the size of it. To get one for your desk, call us today.

It runs DOS™ 4.0, UNIX;" OS/2™and Microsoft® 1-800-FALCO4U

FALCO

1990 Falco Data Products, Inc 440 Potrero Avenue, Sunnyvale, CA 94086-4117 All rademarks are egisered to thew respective owners
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ITEMS DISCUSSED

Arche Legacy 486/33
desktop workstation ............ $6755
LOWET SEIVET ...evvevereneresennsee $6955

Arche Technologies, Inc.
48881 Kato Rd.

Fremont, CA 94539

(800) 422-4674

(415) 623-8100

fax: (415) 623-8171

Circle 1149 on Inquiry Card.

Cheetah 486/25 ................... $6871
Cheetah Computer Systems, Inc.

7075 Flying Cloud Dr.

Eden Prairie, MN 55344

(800) 243-3824

(612) 943-8690

Circle 1150 on Inquiry Card.

Pioneer Communications

of America, Inc.

600 East Crescent Ave.

Upper Saddle River, NJ 07458
(800) 527-3766

(201) 327-6400

fax: (201) 327-9379

Circle 1151 on Inquiry Card.

DRDOS S0 coisiiiesivensessiing $199
Digital Research, Inc.

70 Garden Court

Monterey, CA 93942

(800) 443-4200

(408) 649-3896

fax: (408) 649-0750

Circle 1152 on Inquiry Card.

Language Systems Corp.
441 Carlisle Dr.

Herndon, VA 22070

(703) 478-0181

fax: (703) 689-9593

Circle 1153 on Inquiry Card.

Optical Disk Interface Board ..
Corel Systems Corp.

1600 Carling Ave., Suite 190
Ottawa, Ontario

Canada K1Z 8R7

(613) 728-8200

fax: (613) 761-9177

Circle 1154 on Inquiry Card.

..$495

Artel Informatica Co.

575 Anton Blvd., Third Floor
Costa Mesa, CA 92626

(714) 432-6343

fax: (714) 557-0371

Circle 1155 on Inquiry Card.

Satisfaxtion
FSA VEIBION - o+ 2 nslssims b sisaconsa $499
Micro Channel version ........... $549
optional hand scanner ............ $399

Intel Corp.

5200 Northeast Elam Young Pkwy.

Mail Stop CO3-07

Hillsboro. OR 97124

(800) 538-3373

(503) 696-8080

fax: (800) 525-3019

Circle 1156 on Inquiry Card.

Sidekick2.0....................... $99.95
Borland International, Inc.

1800 Green Hills Rd.

P.O. Box 660001

Scotts Valley, CA 95066

(800) 331-0877

(408) 438-8400

fax: (408) 439-9344

Circle 1157 on Inquiry Card.

Maxis
1042 Country Club Dr., Suite C
Moraga, CA 94556

(415) 376-1823

Circle 1158 on Inquiry Card.

Sound Blaster ................... $239.95
MIDI Connector Box and Voyetra

Sequencer MIDI Software....$129.95
Brown-Waigh Publishing

130-D Knowles Dr.

Los Gatos, CA 95030

(800) 451-0900

(408) 378-3838

fax: (408) 378-3577

Circle 1159 on Inquiry Card.

Strategic Studies Group, Inc.
1747 Orleans Court

Walnut Creek, CA 94598
(415) 932-3019

fax: (415) 933-4327

Circle 1166 on Inquiry Card.

complex. The best way to learn about its
features probably isn’t to take classes,
though: just start it up and let it run.
Nothing will be harmed, and as you be-
gin fooling around with things—ever
want to make continents drift? send a
monolith down to aid in the development
of intelligent dinosaurs?—you learn what
you can and can’'t do. At least, that’s
what I did.

Once again, it’s a game, not a real
simulation; but it’s a pretty instructive
game, even so. Just the thing to get bright
youngsters interested in science, as well
as a good way to relax after getting a col-
umn written. Recommended.

Winding Down

The final draft of Go Tell the Spartans
(Baen Books, in bookstores as you get
this) is due this weekend: Jim Baen is
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doing the final editing and typesetting
in-house. The Great Hall is a wreck,
with the Arche 486, and unopened mail,
and software boxes, and cables and
wires, and just general junk filling all
the available space. My desk is a disaster.
I’m going to file this column and run off
to the beach house, where I hope to do
some fiction.

The game of the month is War Lords
from the Strategic Studies Group. This
features up to eight human players, but
the computer will play all but one (or
even all for that matter) part. It’s a medi-
eval fantasy, and it’s strangely fascinat-
ing, even when played as one human
against seven computer players. I fiend-
ishly gave a copy to the British author
Terry Pratchett (if you haven’t read his
Discworld novels, you are in for a treat).

The computer books of the month are

the Que Quick Reference series: I have
them for AutoCAD, Q&A, and a dozen
other popular programs, and they’re bet-
ter than the quick reference guides that
the software publishers furnish. It’s
worth having one for anything you use
alot. m

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.
Jerry welcomes readers’ comments and
opinions. Send a self-addressed, stamped
envelope to Jerry Pournelle, c/o BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters, Jerry cannot
guarantee a personal reply. You can also
contact him on BIX as ‘“‘jerryp.”



Ventura Publisher lowers prices.

————————————————1

Ours. And therrs.

Now you can get the long document power of Ventura Publisher® at substantial savings. We've lowered
the list price of our PC Editions a full $100, from $895 to $795. And for a limited time, we’re also giving you a lower
price on extra software that will expand your desktop publishing productivity. Buy any Ventura Publisher
Edition from your local dealer and use the coupon below to save money on another valuable package.

Ventura Publisher’s automated features make short work of long documents. That's why the more you have
to do, the more you need Ventura. To do even more—for less—act now to take advantage of this Special Offer.

Buy our Windows 3.0 Edition, save $376 on Core]DRAW!
The favorite draw program of PC users. Includes hundreds of type-
faces plus clip art. Corel DRAW! retail value: $695. Your price: $319.
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Buy our Macintosh 3.0 Edition, save $618 on the new NEC CDR-36
CD Reader and Type Gallery PS. A new world of image and type
storage plus new fonts. NEC retail: $1097. Your price: $479.
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Buy our DOS/GEM 3.0 Edition, save $179 on VP to the Max and
Softkicker. Get spell check, search/replace, thesaurus, and auto-
scrolling. VP to the Max/Softkicker retail value: $298. Your price: $119.
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Buy our OS/2 3.0 Edition, save $376 on CoreIDRAW!
The favorite draw program of PC users. Includes hundreds of type-
faces plus clip art. Corel DRAW! retail value: $695. Your price: $319.
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Name Send us this completed Order Form
coupon with: (1) Dated sales (Quantity of Special Offer packages ordered cannot exceed quantity of Ventura units purchased.)
Title - receipt; (2) One original 3 g ; ircle D
Bt S Ventura Publisher | Special Offer Package | Special Offer Subtotal Circle Disk
i - Reglstlatlon Card per pl”OdUCt Edition Purchased (Sorry, no substitutions) Price  Qty OrdlndJ (Pricex Qly) | Type Required
Company urchased; and (3) Payment. : = — : = —
8Ve'l] send you your Special VP Windows 3.0 | CorelDRAW! $319 | # ] 51/4" 312"
b e Offer package. 30 day VP Macintosh 3.0 | CDR-36/Type Gallery PS | $479 | # s (31/2" only)
money-back guarantee on all - . ’ | <
City products purchased. VP DOS/GEM 3.0 | VP tothe Max/Softkicker | $119 | # $ 51/4" 31/2"
s - Mail to: VP 0S/2 3.0 CorelDRAW! 8319 | # $ s1/4" 312"
tate P Ventura Software Inc. — - - -
e — § _ P.O. Box 289016 Total Price All Special Offer Packages Ordered | $
aytime phone San Diego, CA 92128-9016 — - — — -
( ) Attn: Special Offer Add Eax‘ in AZ.CA.CT.OC.FL.GA. IL. MA, MILLMN. MO. NJ. NY, PA. TX. VA, WA, Canada $ -
Shipping/Handling: add $20 per each Special Offer (325 Canada) | $
Indicate form of payment enclosed: O Check payable to Ventura Software; O Purchase el = o
order from gov't agency; Credit card— O VISA" O MasterCard O American Express Please enclose ful paymentr($ us. only);AMOUNT._ $ _
. i Good on products purchased April 15-July 31. Coupons must be postmarked by August 15.
Credit Card # Expires Allow 2-4 weeks for delivery. This offer cannot be combined with any other promotion and
does not apply to purchases of upgrades or Network Nodes. Good in USA and Canada only.
Cardholder Name ——— — — *Please remit sales tax or there may be a delay in processing your order. BYT91
Ventura Publisher® is a trademark of Ventura Software Inc., a Xerox company. XEROX® is a trademark of XEROX CORPORATION., ventur a so ftware ’nc'
All other product names and trademarks are the property of their respective owners. © 1991, Ventura Software Inc. A Xerox Company
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ALABAMA —
MADISON BOOKS & COMPUTERS
8006 MADISON PIKE

MADISON, AL 35758
205-772-9250

CALIFORNIA —

ASUC BOOKSTORE/

UNIV. OF CALIFORNIA - BERKELEY
BANCROFT WAY &

TELEGRAPH AVENUE

BERKELEY, CA 94726
415-642-7294

CODY'S BOOKS

2454 TELEGRAPH AVENUE
BERKELEY, CA 94704
415-845-3097

COMPUTER LITERACY BOOKSHOPS
20100 STEVENS CREEK BLVD. #190
CUPERTINO, CA 95014

408-973-9955

IRVINE SCI-TECH BOOKS
4040 BARRANCA PARKWAY
SUITE 140

IRVINE, CA 92714
714-733-1002

ucsD

UNIVERSITY BOOKSTORE
LA JOLLA, CA 92093
619-534-6825

UCLA BOOKSTORE

308 WESTWOOD PLAZA
LOS ANGELES, CA 90024
213-206-0763

OP-AMP TECHNICAL BOOKS
1033 NORTH SYCAMORE
LOS ANGELES, CA 90038
213-464-4322

STACEY'S

219 UNIVERSITY AVENUE
PALO ALTO, CA 94301
415-326-0681

STANFORD BOOKSTORE
PALO ALTO

135 UNIVERSITY AVENUE
PALO ALTO, CA 94301
415-329-1217

SAN DIEGO TECHNICAL BOOKS
4698 CONVOY STREET

SAN DIEGO, CA 92122
619-279-4990

COMPUTER LITERACY BOOKSHOPS
2590 NORTH 1ST STREET #108

SAN JOSE, CA 95131

408-435-1118

STACEY'S

581 MARKET STREET

SAN FRANCISCO, CA 94105
415-421-4687

STANFORD BOOKSTORE
STANFORD, CA 94305
415-329-1217

COMPUTER LITERACY BOOKSHOPS
520 LAWRENCE EXPRESSWAY #310
SUNNYVALE, CA 94086
408-730-9955

DISTRICT OF COLUMBIA —

REITER'S BOOKSTORE
2021 K STREET NORTH WEST
WASHINGTON, DC 20006

202-463-0713
GEORGIA —
ENGINEER'S BOOKSTORE

120 NORTH AVENUE, North West
ATLANTA, GA 30313
800-635-5919

OXFORD BOOKSTORE AT
PEACHTREE BATTLE
2345 PEACHTREE ROAD
ATLANTA, GA 30305
404-364-2700

MINIX 1.5

Available At These Locations!

U
\\\\

he new MINIX 1.5 operating system developed
by Andrew Tanenbaun, world renowned computer scientist
and author, is system call compatible with Version 7 of the
UNIX operating system. Versions of MINIX 1.5 are avail-
able for the IBM-PC/AT/386, Macintosh, Atari ST, and
Amigacomputers. All versions contain the complete source
code for the operating system (125,000 lines of code) as well
as: a Kernighan and Ritchie compatible C compiler, over
175 utilities, more than 225 library procedures, a shell that
is functionally identical to the UNIX Bourne shell, and a
collection of ANSI C library procedures for standard 1/O and
string handling. The package is accompanied by a 688-page
documentation manual with a listing of the source code.
MINIX 1.5 is available at the following stores.

MASSACHUSETTS — UNWERSITY BOOK CENTER

SOFTPRO STAMP STUDENT UNION

VINEBROOK PLAZA UNIVERSITY OF MARYLAND

BURLINGTON, MA 01803 COLLIZGE PARK, MD 20742

617-273-2919 301-314-7854

HARVARD COOP CUCUMBER BOOKSHOP

1400 MASSACHUSETTS AVENUE 5611 KRAFT AVENUE

CAMBRIDGE, MA 02238 ROCKVILLE, MD 20852

617-492-1000 301-881-2722

QUANTUM BOOKS NEW YORK

1 KENDALL SQUARE MCGRAW HILL BOOKSTORE

CAMBRIDGE, MA 02139 122° AVENUE OF THE AMERICAS

617-494-5042 NEW YORK, NY 10020
212-512-4100

PROGRAMMER'S SHOP

90 INDUSTRIAL PARK ROAD TOTAL ‘NFORMATION INC

HINGHAM, MA 02043 844 DEWEY AVENUE

80C-421-8006 ROCHISTER, NY 14613
80C-876-4636

MICROMUSE INC.

124 BOSTON POST ROAD BIGGER BETTER BRAINS BOOKS

SUDBURY, MA 01776 & CTHER SOFTWARE

508-443-1370 213 EAST MAIN STREET
RIVERHEAD. NY 11901

MARYLAND — 516-363-0310

MARYLAND BOOK EXCHANGE

4500 COLLEGE AVENUE NORTH CAROLINA —

COLLEGE PARK, MD 20740 GOTHIC BOOKSHOP

301 927-2510 DOUKE UNIVERSITY
DURHAM, NC 27706
919-684-3986

NCSU BOOKSTORE
NORTH CAROLINA STATE
UNIVERSITY

RALEIGH, NC 27695
919-737-2161

OHIO —
MICRO CENTER
1555 WEST LANE AVENUE

LANE AVENUE SHOPPING CENTER

COLUMBUS, OH 43221
614-481-8041

OKLAHOMA e
STUDENT UNION BOOKSTORE
OKLAHOMA STATE UNIVERSITY
STILLWATER, OK 74078
405-744-9848

OREGON —
TECHBooks

12600 SOUTH WEST 1ST
BEAVERTON, OR 97005
503-646-8257

POWELLS TECHNICAL
BOOKSTORE

33 North West PARK STREET
PORTLAND, OR 97209
800-225-6911

PENNSYLVANIA = e
QUANTUM BOOKS

138 SOUTH 34TH STREET
STORES AT PENN PLAZA
PHILADELPHIA, PA 19104
215-222-0611

TEXAS
UNIVERSITY OF TEXAS
AT ARLINGTON
UNIVERSITY BOOKSTORE
501 MONROE STREET
ARLINGTON, TX 76019
817-273-2785

UNIVERSITY OF TEXAS CO-OP
2246 GUADALUPE STREET
AUSTIN, TX 78705
512-476-7211

MAJOR'S SCIENTIFIC BOOKS
2137 BUTLER STREET
DALLAS, TX 75235
214-631-4478

TAYLOR'S TECHNICAL BOOKS
PRESTONWOOQOD CREEK

5455 BELT LINE ROAD
DALLAS, TX 75240
214-239-TECH

UNIVERSITY OF NORTH TEXAS
UNIVERSITY STORE

UNION BUILDING

DENTON, TX 76203
817-565-3194

BROWN BOOK SHOPS
1517 SAN JACINTO
HOUSTON, TX 77002
713-652-3937

COUGAR BYTE
UNIVERSITY CENTER
4800 CALHOUN ROAD
HOUSTON, TX 77024
713-749-1663

MAJOR'S SCIENTIFIC BOOKS
6640 SOUTH MAIN STREET
HOUSTON, TX 77030
713-522-1361

WASHINGTON —
TOWER BOOKS 17-387

10635 North East 8TH STREET
BELLEVUE, WA 98004
206-451-1110

WALDENSOFTWARE
ALL LOCATIONS

Prentice Hall
Professional Books

AA28
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A LAN
AWAY FROM HOME

ne of the biggest problems with business travel

is that you leave your office behind. Of course,

this may also be one of the biggest advantages

of business travel, but that depends on what

your office is like. In any case, in addition to
your office and its telephones, you leave your com-
pany’s computer system, along with the information
that’s stored on the file servers, the notes in E-mail,
and the scheduling information in the groupware pack-
age. While it’s nice to do without telephones from time
to time, it’s hard to do business without the support sys-
tem you’ve become used to having.

A few of the better hotels have started to cater to the
computer user, providing extra phone jacks and power
outlets in rooms. A few places, such as United Air-
lines’ Red Carpet Clubs, even provide personal com-
puters for the use of travelers. These services are help-
ful, but without access to information you need, they’re
not as useful as they might be otherwise.

The problem is that traveling doesn’t go all that well
with a fixed installation such as a LAN. Just what are
you supposed to do when you’re on the road with your
laptop computer, or even when you’re visiting another
of your company’s offices? In the past, you were out of
luck, but now, at least, there’s some hope.

Now that portable computers will fit into your brief-
case, and facilities exist away from home to support
them, a few products have arrived that are good enough
to cement your relationship with your office, even from
a distance.

You still need to use a modem, of course. But where
once you dialed the company VAX and emulateda VT-
100 terminal, now you can log onto your LAN and
work as if you were really attached. The difference is
new software designed specifically for this purpose,
such as DMA’s pcAnywhere IV. While packages that
mirror keystrokes and screen images have been around
for years, only now are they good enough to use in a
serious business setting.

When you arrive at some business locations, you
have exactly the opposite problem. There you are in the
office with your computer, and there’s a LAN in the
office, but because you have a laptop computer, you’re
out of luck. Fortunately, hooking your laptop computer
to a LAN has also gotten easier over the years.

Anywhere, Anytime
There was once a time when setting up a remote com-
munications facility for a LAN was difficult and expen-

ILLUSTRATION: RANDY LYHUS © 1991

sive. You needed special software from the LAN oper-
ating-system manufacturer, and you needed a lot of
dedicated hardware. A typical dial-in installation
would be based on an asynchronous communications
server, which in turn would use something like No-
vell’s WNIM + card. This card supports four RS-232
ports to which you connect modems.

Then, using a package such as Novell’s NetWare
AnyWare, coupled with No-

1

vell’s Asynchronous Commu- You don’t have to

nications Server software,

you could have remote dial-in  8ive up your LAN while
ications. b-

communications. The pro you're on the road

lem with this approach is that
it required both a dedicated
communications server and a
dedicated workstation for
each user who wanted to call
in. In other words, a user call-
ing in with a laptop computer
was using three computers to
run a single LAN session: the
laptop itself, the communica-
tions server, and the work sta-
tion on the LAN that was
serving as a host to the com-
munications session.

As you might imagine, this
hardware-intensive approach
met with some resistance.
Customers who wanted to
dedicate a high-end commu-
nications facility needed a
way to do it without tying up a
room full of computers. Low-
end users just wanted a gate-
way that was simple to set up
and easy to use.

The NetWare Access Serv-
er was the first realistic solution to the requirements of
high-end users. Quarterdeck Office Systems teamed
with Novell to create a server that could have up to 16
DOS sessions running at the same time. The multitask-
ing Desqview kernel formed the basis for the Access
Server. Each session supported communications soft-
ware developed by Novell. The Access Server required
a standard 386-based system with as much as 12 mega-
bytes of memory to support its 16 sessions, but it was
(and continues to be) effective.
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i
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The Access Server is a good solution
to dial-in access, but it’s far too expen-
sive for small users who just want a one-
line gateway. For these people, DMA’s
pcAnywhere IV/LAN is just the answer.
It lets you create an asynchronous com-
munications gateway anywhere you’ve
got a computer and a modem connected
to a network. This means that the net-
work users can have access to a PC’s mo-
dem as a background process, so the
PC’s user doesn’t have to stop working to

free up the workstation for communica-
tions use.

The pcAnywhere IV/LAN solution
allows both dial-out and dial-in use on
the network using the gateway. For a
small company that needs the capability
to access its LAN without spending a lot
of money, this works well. Remote ac-
cess to the gateway is via the remote ver-
sion of pcAnywhere IV.

With either pcAnywhere IV/LAN or
the Access Server, you can run the same

oy 4

How To KEEP
PROM URASH

W~ .

You bought a file-server to serve your needs. Now protect
that investment with a Sola UPS.

Sola offers power protection equipment that ranges in
size from 70 VA to 5000 VA. That means there’s an intelli-
gent Sola system that’s just right for your LAN operation.

And it also means that you won't have to
experience the cost and frustra-
tion of LAN downtime caused
by electrical disturbances.

Try Sola. They’re the UPS
people who will lend a hand
to your LAN.

NOVELL,
(camnn), 3Com.
Microsoft.
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SOLA

- 708/439-2800
800/TRY-SOLA
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software remotely that you could run on a
workstation if you were actually there
on-site with the LAN. But there are some
limitations. Because screen updates are
limited to the speed of the modem you’re
using, you might want to avoid complex
user interfaces, simply because of the
time it takes to update the screen at mo-
dem speeds. This is less of a problem
with 9600-bps modems, but with slower
speeds, screen updates can be
excruciating.

Unfortunately, virtually all portable
computers give you a choice of a 2400-
bps modem or one that’s even slower.
Some machines, such as those with PC-
style expansion slots, can accept a high-
speed modem card.

One final complication is the screens
that are available for most portable com-
puters. I used a Toshiba 1200XE to test
the items you’re reading about here. The
Toshiba has a very nice backlit LCD, but
it’s only CGA resolution. While this is
supported by both the Access Server and
pcAnywhere IV, it still looks pretty sad
when trying to deal with screens that
have a high graphics content.

Portable Connections

Once you’ve reached your destination,
few things are more frustrating than be-
ing in an office with a perfectly good
computer but being the only person there
who can’t get on the LAN. As you’ve
probably noticed, once offices begin to
accept the LAN, nearly all the periph-
erals become LAN resources. No longer
can you print the results of a spreadsheet
calculation by unplugging someone’s
printer and attaching it to the back of
your portable. Now that printer belongs
to the LAN, and unplugging it will bring
the wrath of the other LAN users. On
some LANSs, the network is the only way
you can print, communicate with the
mainframe, or have access to other pe-
ripherals.

Two years ago, a small company in
California, Xircom, invented a network
interface card that would plug into your
parallel portand therefore would support
nearly any laptop computer. The Xircom
pocket LAN adapter has become so pop-
ular that I've seen it used in areas far
removed from portable computers. One
popular use is to give LAN connectivity
to computers without expansion slots,
such as the Zenith Z-148 desktop.

The only problem with the Xircom
adapter is speed. The parallel port is
used as the communications channel,
and it is limited to about 300,000 bps.
For many routine uses, this is entirely
adequate, but if you really have to move a



“If only we could use UNIX" for
our realtime applications...”

Dennis Ritchie, legendary
developer of the UNIX Operating
System, puts it very simply: “The
reason the original UNIX operating
system was so small and elegant was
because we did things that we really
wanted to do.””

Although conventional UNIX has
grown (literally) beyond Ritchie’s
original vision, many people still look
to this classic OS to do what they
want to do.

But not if they want realtime
performance. UNIX has unequalled
power as a development tool, but you
can forget about running realtime apps
on conventional UNIX systems. They’re
simply too big and too siow.

Until now.

Presenting QNX 4.0. The UNIX
system that’s responsive enough for
realtime apps, small enough for PC
platforms, flexible enough for transpar-
ent networking, and modular enough
for the most demanding configurations.

POSIX Means Portable

UNIX systems come in more
flavors than ice cream. Which is why
IEEE’s POSIX standard is now such an
important safeguard of portability.

At Quantum, we’re committed
to the POSIX standard, and we’ve
rewritten QNX to give developers a
standard OS interface they can
depend on. As a result, QNX is now
a true UNIX operating system—but
not a conventional one.

Performance At Run Time,
Design Time, All The Time

Only QNX combines the perfor-
mance of a dedicated realtime
executive with the time-saving
benefits of a rich UNIX developmeni
environment—including a host of
utilities, an award-winning C compiler,
and an optional OPEN LOOK™ GU!I
package.

QNX is Distributed

The QNX operating system lets
you extend the limits of any one
microprocessor. Whether you're

running a network of four or 400
machines, QNX makes it all feel like a
single computer.

Interprocess communication is
network-wide, SO every process can
transparently access every resource—
programs, files, devices, even CPUs—
anywhere on the network. And you
can set up your network using any mix
of Intel-based PCs.

Responsive Tech Support

Only QNX'’s support hotline can
put you in direct contact with the
Technical Development team itself.
And you'll have access to our 24-hour
online conferencing and update
system, where the response time to
your questions is almost like real time.

“If Only...”

Wherever computers do serious
work for serious people, the UNIX
operating system has made possible a

lot of the “things we wanted to do.”
But people who want realtime
solutions have been waiting a
long time to share in the benefits.

The wait is over.

What UNIX was meant to be.

For more information, please phone (613) 591-0931.

Quantum Software Systems Ltd. * 175 Terrence Matthews Crescent * Kanata, Ontario, Canada = K2M 1w8

““Who is the Real Dennis Ritchie?” UNIXWORLD, January 991, p. 46.

QNX is a registered trademark and QNX Windows is a trademark of Quantum Software Systems Ltd. UNIX is a registered trademark and OPEN LOOK is a trademark of AT&T.

Intel is a registered trademark of Intel Corporation.
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lot of data, then you’ll notice the differ-
ence. This is where cards like the Ether-
net and Token Ring adapters from Mega-
hertz are handy.

Megahertz makes a pair of external
cards for Toshiba laptop computers. Un-
like the LAN adapters from Xircom, the
Megahertz devices attach to the Toshiba
expansion bus connector that is accessi-
ble from the rear of each Toshiba porta-
ble. You do this by removing a metal
plate and simply plugging in the 100-pin
connector on the LAN adapter. The con-
nector is made fast by tightening a pair of
thumbscrews. You can remove the adapt-
er in seconds when you’re ready to go on
the road.

The most important difference be-
tween the Megahertz cards and the Xir-
com adapters is speed. The Megahertz
adapters operate at the full speed of the
LAN, which is 10 megabits per second
for Ethernet or 4 Mbps for Token Ring.
This is possible because the Megahertz
adapter connects directly to the expan-
sion bus and isn’t restricted by the speed
of the parallel port. On the other hand,
the Megahertz adapter works only on To-
shiba portable computers, so you lose a

lot of flexibility. In addition, installation
of the Xircom adapter is easier, since on
most networks the shell is already con-
figured, so you just have to plug and
play. Installing the Megahertz adapter is
more like installing a standard network
interface card.

Both Ethernet adapters work well. As
,™1 might expect, using the Megahertz
adapter isn’t any different from using
any other Ethernet card on another com-
puter. For most uses, the Xircom adapter
isn’t any different either. The speed lim-
itation of the parallel portisn’t obvious in
routine use unless you’re moving some
very large files.

Otherwise, the differences between
the Xircom and Megahertz adapters are
mostly in the way they attach and in their
physical size. The Xircom adapter is
hardly larger than the plug on a printer
cable and attaches directly to the printer
port. The Megahertz adapter is some-
what larger, about two-thirds the size of a
Hayes modem, and it has a very short
length of stiff ribbon cable permanently
attached to one end.

Unlike the Xircom adapter, which
uses an external power supply similar to

the ones used by calculators, the Mega-
hertz adapter draws power directly from
the Toshiba to which it’s attached. Both
approaches have disadvantages. You have
to find an electrical outlet for the Xir-
com. You’ll probably have to find one for
the Megahertz as well, since the extra
power requirements aren’t going to help
the Toshiba’s battery life, and the larger
Toshibas don’t have batteries anyway.

The Xircom adapter has a very suc-
cessful history behind it. When the U.S.
Army went looking for a way to use
Ethernet in the desert, it found that the
Xircom Pocket Ethernet Adapter was one
of the few computer peripherals that
would function in the heat and harsh en-
vironment of the Saudi desert. That it
could be changed between computers in
seconds, and would work with every-
thing from Zenith laptops to CompuAdd
486 desktop machines, quickly made it a
favorite.

Either way, once you have your porta-
ble adapter card, you’re ready to hook up
to the office LAN at your destination.
There are a few catches, such as convinc-
ing the local LAN administrator to let
you in. You’re on your own there.

Hands up anyone who hasn't heard yet, of the succesful Dual Disc
Mirror and the Multi Disc Mirror. The awesome twosome that changed
the world, by eliminating data loss and system down-time, due to disk fail-
ure. UNIX platforms: DEC, Motorola, Unisys, Sun, Hewlett Packard, 386/486,
Prime, Convergent Technology and MIPS.

For here's your chance to jump on the bandwagon. Dealerships al-
- ready include USA south east, Japan, Canada, France, Scandinavia and

ATYPICAL FAMILY TRAIT:
TEAMING UP, WHEN THE CHIPS ARE UP!
DISTRIBUTORS WELCOME.

Dual- and Muhti Disc Mirror: the awesome twosome.

Hungary. Our babies welcome eager distributors. After all it's a family business.

Call or write in USA: TwinCom USA, 5220 Hollywood Ave, Shreveport, LA 71109.
Tel: 800 234 8088 or 318 635 9275. Fax: 318 635 5319.

Call or write in Europe; TwinCom International, Slotlaan 15, 4902 AD Qosterhout,
The Netherlands. Tel: + 311620 23936. Fax: + 3t 1620 35088.

All brands, products and trademarks are property of their respective holders.

Professional Program Products
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‘Maynard

An ARCHIVE Company

Now shipping with 90m
media. Store up to 2 GB on
MaynStream DAT™ systems.

MaynStream. It’s the w
DAT your data deserves.

Looking for the ultimate backup for
Local Area Networks or standalone
workstations? The MaynStream
DAT system from Maynard is the
answer. It’s the only True Computer
Grade DAT™ backup system.

MaynStream DAT for Networks.

Our DAT systems include Novell-
certified MaynStream software for
DOS and OS/2 to back up your
entire network, including file
servers and all workstations. On-
disk tape cataloging quickly locates
backed up files and restores them
to any network location faster than
ever before. And it’s the perfect

Circle 182 on Inquiry Card (RESELLERS: 183).
MaynStream DAT is a trademark and Maynard and MaynStream are registered trademarks of Maynard Electronics, Ina True Computer Grade DAT is a trademark and Archive is a registered
trademark of Archive Corporation. All other product names herein may be trademarks or registered trademarks of their respective companies.

backup for NetWare 286 and 386,
3Com and more.

MaynStream DAT for Reliability
and Performance.

Unlike other DAT products
which use adapted audio mech-
anisms, MaynStream DAT’s design
actually extends the life of your
tapes and drive through special
electronic control of tape speed,
motion and tension. This advanced
design also increases reliability by
eliminating drive belts and
mechanical mode changes. With
MaynStream systems, your backup
doesn’t become a backlog—it can

transfer at an amazing 11 megabytes
per minute, and using the fast file
restore feature (FFR), search for
files at 200 times normal tape speed.

MaynStream DAT for Capacity.

Finally, MaynStream DAT stores
up to 2 gigabytes of data on one 90-
meter, computer grade, DDS stand-
ard, DAT cassette.

For demanding backup require-
ments, your data deserves
MaynStream. From the company
that’s backing you in every way. For
more information, call Maynard.

(800) 237-4929

Maynard Electronics, Inc.
Marketing Communications
36 Skyline Drive

Lake Mary, Florida 32746
(407) 263-3500 (USA)

(44) 494-473-434 (UK)
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=1 ASERNET
PRINTER SHARING
AT IT'S BEST!
BEST FEATURES,
BEST PRICES.

You don't need a LAN to network your
printers! LASERNET's printer sharing family
provides all the features you need for any
requirement, at the price you want to pay.

FOR BASlC APPHCAT[ONS
WTI has low-cost, serial or parallel,

non-buffered models, for low printer-sharing
demand environments. Share from four to six
PCs; perfect for the small office or school:
PSU-41A/AP - 4 i inputs; single output .. $149
QwikShare® - 6 inputs; single output; spooling
software, cables and connectors included .......... $195

==

FOR GENERAL APPLICATIONS

WTI has buffered, multiple output, serial/
parallel models for fast-access, high-volume
printer sharing needs. User can select princer of
choice directly from PC:

hare II - 6 inputs; 2 outputs; buffered
from 256KB to 2MB ................ start at $295
PSU-82C/SP - 8 inputs; 2 ouputs; plotter,
CAD, high-level graphics capability; buffered
from 256KB to 2 MB .............. start at $595

FOR HIGH-LEVEL APPLICATIONS

For twelve or more users requiring high-
speed peripheral sharing and file transfer, WTI
has Mulei-Link”, the ultimate serial/parallel
peripheral- shanng device. Expandabiat?mugb
dedicated high-speed link, up 10 384 any-to-any,
user selectable ports, over 4,000 feet. Perform
printer/plotter sharing, modem pooling,
PC-to-PC communication and more:
Multi-Link - 12 any-to-any ports; baud
rates to 115K; buffered from 256K
104 MB ..o start at $795

All products made in U.S.A., backed by a
3-year limited warranty with service and
technical support.

To order* or for More Information,
Call Toll-Free

1-800-854-7226

FAX 714-583-9514

|'L|'_L|"| [E] O western™
telematlc inc.

5 sterling, irvine, ca 92718

*Visa, MC Accepted Same Day Shipping
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The Portable Office
Meanwhile, the communications capa-
bilities of portable computers continue to
grow. Worldport now has a pocket-size
fax modem that will support normal
2400-bps Hayes-compatible communica-
tions; plus, it will work as a 9600-bps fax
card. AST Research will now install a
similar fax modem inside its Premium
Executive notebook PC.

It used to be that you could wait until
you returned to the office after a trip be-
fore you did the paperwork. Now there’s

ITEMS DISCUSSED

External Ethernet Adapter...$599
External Token Ring
Adapter ..........ccoccevvinnnn. $999
Megahertz Corp.
4505 South Wasatch Blvd.
Salt Lake City, UT 84124
(801) 272-6000
fax: (801) 272-6077
Circle 1221 on Inquiry Card.

Mport 325 386/25
40MB .....ooeveerrrereennns $6299

Micronics Computers, Inc.
232 East Warren Ave.
Fremont, CA 94539

(415) 651-2300

fax: (415) 651-5666

Circle 1222 on Inquiry Card.

NetWare Access Server...... $1995
WNIM+ .ooiiiiiineienianes $895
Novell, Inc.

122 East 1700 South

Provo, UT 84606

(801) 379-5900

Circle 1223 on Inquiry Card.

pcAnywhere IV ................. $179
pcAnywhere IV/ILAN.......... $495
(includes license for two nodes;
additional nodes, $25)

DMA

1776 East Jericho Tpke.
Huntington, NY 11743

(516) 462-0440

fax: (516) 462-6652

Circle 1224 on Inquiry Card.

Pocket Ethernet Adapter .....$695
Pocket Token Ring Adapter..$895
Xircom, Inc.

26025 Mureau Rd.

Calabasas, CA 91302

(818) 884-8755

fax: (818) 884-1719

Circle 1225 on Inquiry Card.

no excuse, unless you stay in hotels so
sleazy that there’s no way to plug in your
modem. Tough choice, isn’t it?

The Office Portable

Frank Mara was looking for a different
sort of solution to his portable computing
needs. Frank has headed development of
some SQLWindows applications, and he
needed a machine on which to demon-
strate them. Because the machine had to
support both a database engine and the
Windows front end, he didn’t think that a
386SX-based computer was adequate.
He also had plans to use OS/2 for some
future applications and wanted the porta-
ble computer to support those as well.

For a while, Frank tried shipping his
IBM PS/2 Model 70, but it was develop-
ing a disturbing tendency to be inopera-
tive when it reached the other end of the
trip, which made running demonstra-
tions difficult. Clearly, another solution
was needed. Initial looks at Compaq and
others showed them to be bulky, heavy,
and expensive. Toshiba portables were
out, due to a heavy government client
list. Finally, on the suggestion of BYTE
editor Rob Mitchell, we looked at the
Micronics Mport 325.

The Mport 325 386/25 weighs only 13
pounds and is a fully functional 386-
based machine. While it’s certainly no
notebook-size computer, it’s lighter and
slimmer than the competition. Equally
important, it supports a 120-MB hard
disk drive and has VGA graphics and an
AT-compatible expansion slot for things
like LAN cards. We’re going to bring it
up to 12 MB of RAM and load the hard
disk with both DOS and OS/2. It looks
like the perfect machine for traveling
demonstrations. 1’1l let you know how it
does after we’ve tried it out under actual
field conditions for a while.

Next month: A look at the real world of
network management. @

Wayne Rash Jr. is a contributing editor
Jor BYTE and a principal and technical
director of the Network Integration Group
of American Management Systems, Inc.
(Arlington, VA). He consults with federal
and private sector clients on microcom-
puters and communications, and he is co-
author of two books for business network
users: The Executive Guide to Local
Area Networks and The Novell Connec-
tion. You can contact him on BIX as
“waynerash,” or in the to.wayne con-
Jerence.

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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“CompuAdd’s SS¢1 looks, feels, and, for all intents and
purposes, is the original 12.5-million-instruction-per-
second SPARCstation 1 . . .” 8ye, December 1990

Compare the CompuAdd SSe1 with the competition and you'll see
why it's the new star among workstations. # Why its stellar low
price, brilliant 19" Sony Trinitron® monitor, precise opto-mechanical
mouse and three red hot internal drive bays make a world of differ-

ence between the SSe1 and other workstations.

multitasking, graphics and networking capabili-
ties as the original SPARCstation™. In fact,
it's 100-percent binary compatible with
Sun® workstations. But the SSe1’s
extra features take it light years
beyond the systems it's modeled after!

Whatever your use — CAD/CAM, desktop

computing operations — the SSe1 can take you there. #
CompuAdd is famous for bringing affordability to PC design and
manufacture. Now we’ve done the same for workstations.
* I's no wonder the SSe1 burns brighter than the competition.

*CompuAdd SSe 1 configured with 8MB RAM, 210MB hard drive,
3.5" diskette drive and 19" color monitor.

Image generated by IDL® scientific visualization software package
from Research Systems, Inc., Boulder, CO.
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CompuAdd SSe1

“Don’t feel sheepish if you can‘t tell the $S*1 and the
SPARCstation apart. Neither can SunOS 4.1 . .. No smoke

and mirrors here; the $S¢1 aces all the fesfs.”ey'e December 1990

That's right. There are no tricks with the
CompuAdd SSe1 workstation. It's 100-
percent binary compatible with the Sun®
SPARCstation 1™ and 1+. With the SSe1
you get proven RISC architecture in the
box. And big differences all around:
#  The price. Our SSe1 costs
thousands less than a comparable Sun workstation.

#  The monitor. For more precise control over your graphics, the
SSe1 features a 19" screen — instead of the 17" you get elsewhere.
When you buy our color monitor, you get

a Sony Trinitron® monitor. # The mouse.

The SSe1’s three-button opto-mechanical mouse

is more precise than the optical mouse supplied

by other vendors. # The drives. The SSe1 has three internal
bays that can be configured to hold up to three 3.5" SCSI devices
or one 3.5" and one 5.25" SCSI device. Still another advantage the
competition can’t claim. # So whether you're expanding your

network or beginning a new one, the SSe1 is the right workstation.

#*  Because there’s no doubt with CompuAdd.

CompuRdd

Customer driven, by design.

$S+1 Features

B SPARC® 20MHz processor

B 8MB DRAM expandable to 64MB

B 64KB SRAM cache memory
(write-through)

8 Three 32-bit Sbus expansion slots

8 Two internal and one external
SCSI ports

8 Two serial ports

B Ethernet AUl port

8 Audio port and speaker

B High-performance 19" monochrome
monitor with frame buffer

B Sundcompatible 107+keyboard
with reduced footprint

8 Three-button opto-mechanical
mouse

B 100-watt Sony power supply

B Sun SPARCstation 1 and 1+
compatible

@ Llicensed version of SunOS 4.1,
including SunView graphical
interface software

$S+1 Base Configuration

$5995 (66770

lease as low as $208/mo.

§S*1 Featured Configuration

$10,095 (66772)

lease as low as $345/mo.

Products bearing the SPARC trademarks are bosed
onan architecture developed by Sun Microsystems,
Inc. SPARC is a registered rademark of SPARC
International. FCC Class A for usein business
environments only. Notfor sale to home consumers.

= Call 800-456-6008 «cs:

Hours: Monday - Friday 7:00am to 9:00pm CST; Saturday 9:00am to 5:00pm CST
12303 Technology, Austin, Texas 78727

1 800-387.3266 o] 95-800-010-0401 BSIEY 0800373535 W 01306009 [] 140364949

© Comy tion, 1991. We MasterCard, VISA, Discover, m

$500, Ju’" reafter s ) u-a wire transfers, Brices do not Include e shipping and o hlndllm I"qu add appropriate local uln an
and shlprl ndable. All return items must be

graphical ertors, Call 800. 6661872 lot a copy of CompuAdd's complete warnnty
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ROUNDTABLE

B Y T E columnists,
staff, and contributors
debate the issves

wao NEgDs GUIS?

oundtable is a forum in which BYTE

editors, columnists, and contributors debate

key issues that affect how you purchase and
use hardware and software. The “conversations”
take place on BIX, where you can participate in the
round.table conference.

KEN SHELDON: This month, BYTE has several arti-
cles on graphical user interfaces. In the course of pull-
ing them together, a question occurred to me: Does a
GUI really make a computer easier to use? Case in
point: I was one of the first people at BYTE to get a
Macintosh (a 128K-byte model) because I was en-
thralled by the GUI concept. Do I use a Mac now? Only
occasionally, usually if I have to do something graphi-
cally oriented. And I've no great need to move to a
DOS-based GUI like Windows, since all I really need
is access to lots of memory, and task-switching ability.

So the question remains: Who needs a GUI? Do they
make computing any easier?

DON CRABB: Do you need a GUI? Do you need oxy-
gen to breathe? Microsoft didn’t come out with Win-
dows 3.0 because it hadn’t done its market research.
Regardless of what high-power users might think, most
Joe and Mary average computer users work smarter and
faster under a GUI—any GUI—than under a command-
line interface (CLI). Using a GUI to control your com-
puter has absolutely nothing to do with the need for
doing *something graphically oriented.”

The whole point to a GUI is interface consistency.
Learn one application and you have learned them all.
The other point to a GUI is simple command availabil-
ity. Want to delete a file? Drag it to the trashcan. GUIs
are proving that graphical computing metaphors aren’t
only for graphic artists or desktop publishers.

The bottom line is accessible power. Some people
who grew up with CLIs will always find them more pal-
atable and programmable, no matter what the GUI. But
that’s simply not the majority of people who have to get
real work done each day with a computer. Even some
power users, like me, find that the consistency of the
Mac’s GUI (along with some third-party programma-
bility hacks) makes the Finder the interface of choice.

SHELDON: I got tired of the endless hand-holding, the
prompts, and so on. It was like going to the city witha
strong-willed, very opinionated (though well-meaning)
maiden aunt: “Oh, you don’t want to go over there, you
want to go over here. Are you sure you want to do that?”

I suspect that the issue has largely to do with who
will be using the machine. Novices will find that a GUI
makes a computer much easier to use. Those who are

already wedded to a CLI,
however, have fingers that are
conditioned to type in certain
phrases. (It always amuses me
to hear a Unix whiz say, “Oh,
I can do that. I merely switch
my root directory to /foo and
redirect the output to LPT1:
and type Ctrl-Alt-Del while
holding my left hand over my
head and...”’) And sure
enough, he usually can do it
as fast as I can with a “friend-
lier” utility, because he has
been doing it so long.

FRED LANGA: What a can of
worms, Ken. I wonder if there
really aren’t two separate ele-
ments to your question. First,
I’1l admit it: Little frills like
scissors and pastepot icons
drive me nuts. I tried and ulti-
mately abandoned a GUI-
based word processor. I like
to see as much text as possible
when I’m writing, and any in-
terface that starts encroach-
ing on the text display has a
major strike against it.

But my wife loves her Win-
dows-based WYSIWYG word

processor and uses it nearly exc

DON CRABB
Contributing Editor

MARTIN HELLER
Contributing Editor

FRED LANGA
Editor in Chief

LARRY LOEB
Consulting Editor

STAN MIASTKOWSKI
Senior Editor, News

BOB RYAN
Technical Editor

KEN SHELDON
Senlor Editor, Features

TOM THOMPSON
Senlor Editor at Large

JON UDELL
Senior Editor at Large

lusively in her consult-

ing business for everything from simple all-text memos
to complex reports with embedded graphics. But she’s
not a professional writer, and that may be a key dif-

ference.

So, maybe there are two separate things going on

here, Ken. A GUI may not be an

obvious win when all

you’re doing is substituting “‘click-on-an-icon™ for
“press-the-function—key.” But if clicking on an object
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Hassle-Free Printer Sharing

for the HP LaserJet II, IID, III and IIID

AALITEITI o0

1R T

Here's how you and your co-
workers can have your own HP
LaserJets without breaking the
corporate budget.

It's called SIimplLAN Server/et.

Simply plug the ServerJer into the
‘Optional ¥O' slot of your HP
LaserJet. Stretch phone cable, up
to hundreds of feet, to each
computer. Then, 12 people can
simultaneously whooosshh
documents to the LaserJet at
speeds as fast as 115,200 baud.

No more wandering down the hall
with floppy in hand.

Or borrowing someone else's
LaserJet.

Or wasting time waiting to print.

SimpLAN & ServerJet are t-ademarks of ASP Computer Products, Inc. / HP LaserJet is a registered trademark of Hewleti-Packard Co.
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"The ServerJet is the smoothest and most practical
way | know to share a LaserJet."

Frank J. Derfler, Editor
PC Magazine, 1/15/91

The Server/et is available in a
variety of models with up to 4MB of
buffer memory. And because your
office may have printers other than
HP LaserJets, ASP Computer
Products offers a complete line of
printer sharing solutions.

To order your Server/et or for more
information call ASP at:

ASP COMPUTER PRODUCTS, INC.

1026 W. Maude Avenue, Suite 305
Sunnyvale, California 94086
Phone: 408-746-29635 « Fax: 408-746-2803

Circle 40 on Inquiry Card.

ROUNDTABLE
(==

saves writing a couple dozen lines of
code, then using a GUI seems a pretty
clear win to me.

LARRY LOEB: GUISs help remove what I
refer to as the human-executed code in a
program. That’s what you expect the
user to do when you give him or her a
prompt of some sort; but you may count
on them to remember the name of the file
(“remember and type”) as opposed to se-
lecting it from a scrolling list (“point and
click”).

Less strain on the user to point and
click doesn’t mean that people who wish
to program in assembly should be forced
to use a GUI to do that unless they want
it. Generating the G in GUI takes lots of
code. It’s not for everyone. But it scems
to widen the usage base.

"m still trying to
figure out what
some of those cute
little icons mean.

JON UDELL: There’s GUIosity within
applications, and GUIosity between ap-
plications—a distinction that’s often lost.
The latter is why Windows makes sense
as an environment, even with a heavy
mix of DOS applications: You can have
that wonderful Chooser-like interface
to, for example, network printer queues.

The former depends on the applica-
tion. I have no use for GUI-type features
while writing. Text is streamlike, not
chunklike. It presents nothing I want to
point at and click on. I type like the wind;
give me EMACS and to hell with menus,
buttons, and the mouse.

But spreadsheets and databases are
chunky; they create landscapes that (for
me) are much more usefully navigable
with a mouse. So here’s the irony: I’'m
still waiting for a good EMACS for Win-
dows. Meanwhile, I get lots of use out of
the GUIosity of FoxPro running under
Windows, even though it isn’t a Windows
application, because even in character
mode (in fact, bit-mapped versus charac-
ter has little to do with this aspect of
GUlosity) I can navigate that chunky
landscape (columns, rows, partitions)
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“PowerWatch is available in the
United Kingdom from:"

UNISYS

THE WORLDWIDE LEADER

IN DATA PROTECTION
OFFERS THESE

FOUR EXCITING
PRODUCTS

ICELOCK

lcelock is an exclusive soft-
ware protection device
which allows any software
reseller—from developers to
distributors to corporate

users—to protect the pro-
grams they sell or use from
software piracy. lcelLock is a
small "dongle” which plugs
into any serial or paraliel port
on the computer—and yet
still leaves the port open for
peripherals, Software can be
used like a book: copies of
programs can be be kept in
many places but only run on
computers that have the
exclusive ICE device.
Icelock encodes existing
EXE and COM files.

POWERWATCH

PowerWatch works with any
UPS to provide guaranteed
software and hardware shut-
down during a power failure
before the UPS batteries are
exhausted. This eliminates
the possibility of UPS failure
when battery time is ex-
ceeded.Itsavesyourfiles, exits
your programs andlogs out of
the network. Available to MS-
DOS, XENIX and UNIX users.
Compatible with all major
networks.

FILELOCK

Filelock is a combination of
hardware and software to
protect sensitive data.
Filelock inserts into any serial
or paraliel port to allow se-
cured data to be accessed
from within an application.
Filelock maintains a library
of secure files and it
compresses secured files.

See us in America at @m@%{ 91 Booth 705
TRACKER" FIVE

personal contact management software

Tracker™ Five is an “infelligent” cardfile system which dramatically simpilifies the storage, retrieval,
up-dating and access of information on clients, customers, and contacts.

And, because Tracker™ Five canbe a TSR (ferminate and stay resident) system, it means that no
matter what else you're working on, one hot-key brings Tracker ™ Five to the screen, ready to
help you write a note, schedule an appointment in your calendar, or retrieve a vital piece of
information in an instant.

Distnbutorships available, call or tax

313 RIE Lid. 43 Argow Pl. Nanuet N.Y. 10954 Tel. 1 (800) UD 313 RE
Tel. 1-(914) 623-1630. Fax (914) 623-7180

WORLDWIDE SUPPORT

Australia: (62) 310728 Fax (62) 961815 Belgium: (013) 771902 Fax (013) 777372

Denmark: (042) 804200 Fax (042) 804131 ltaly: (02) 6698 1094 Fax (02) 6700 705

Malaysia: (03) 719 8299 Fax (03) 717 6558 Netherlands: (020) 5861 411 Fax (020) 5861568
United Kingdom: (0600) 5829 Fax (0600) 72179
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OCR SOFTWARE, RELEASE 1.1

REGoeNiT4 PLUS

SPEED, ACCURACY AND FLEXIBILITY!

The fastest omnifont OCR Software
operating in MS-DOS and Microsoft
Windows environment

Dealers are welcome
Call for your demo diskette today:

(1-800-255-4-OCR)

P.O. Box M, Los Angeles, CA 94087 USA
Tel: (408)749-9935 Fax: (408)730-1180

Distributors: IRELAND
*Saunders Acquisition
AUSTRALIA o
*Dataserv ‘fuﬂ 353-1/366-522
Tol: 61-2/957-2066 ITALY
AUSTRIA *Vecomp
eArtaker Tel: 39-45/577500
Tet: 43-222/588-050 | JAPAN
*Susehiro Koeki
_ai';g'"u" Kaisha, Lid.
Tot: 3221528 0411 Tol: 81-52/251-3721
«Tritech LUXEMBOURG
Tel: 32-2/466-7535 | *Burovision
Tol: 352-470951
CZECHOSLOVAKIA
' MEXICO
*I\-Agency «Misormi
Tel: 42-2/840970 Tol: 52-5/207-05-02
DENMARK NORWAY
«Torsana-dtp data *ICT Databolin
Tel: 45-43/43-35-99 Tel: 47-2/79-58-80
FINLAND :O:ANDI .
«Eurogenia Oy *FX Przeds. Int
Tel; 356-0-735-011 ;’; A‘;“%“m
TANCE *Computer 2000
*Apsylog Espana
Tol: 33-1/40 26 22 32 | Tol: 34-3-47316-60
GERMANY *CSEI SA
«Computer 2000 ;aTll 34-3/336-33-62
Tel: 49-89/780-40-0
: 34-1/45-869-45
*Frank Audiodata = !
Tol: 49-7254/4091 ?WEDAEBN
sMacrotron ¢lsogon
Tol: 49-89/42-08.0 Tel: 46-8/732.87-37
«Recognita SWITZERLAND
Tol: 37-41/7957.256 | Tel: 41-56/86-49-83
GREECE TURKEY
«EKSPA
*Elocte!
Tol: 90-4-139-86-11
Tel: 30-1/3607-521
© UNITED
ICELAND KINGDOM
*Hofudlausn *Intac Data Systems
Tol: 354-1/887033 Tel: 44-700/547177

*MSL Dynamics
(for Africa)
Tol: 44-203/547-788
YUGOSLAVIA
LTS
Tel: 38-11190-572

OEM Partners:

*Accret

SWEDEN

Tel: 46-766/355-30
*Deutsche Nichimen

GERMANY

Tel: 49-211/3551-202
*EHG

GERMANY

Tel: 49-7451/7051-2
*Future Technology

AUSTRIA

Tel: 43-222/866350
*Getronics

HOLLAND

Tel: 31-20-5861509
*Hewlett-Packard

AUSTRIA

Tol: 43-222/25-00-0

-gicrotok Electronics
GERMANY
Tel: 49-211/52607-0
*Microtek International
TAIWAN
Tel: 886-35/772155
*Mitsubishi Electric
Europe
GERMANY
Tel: 49-2102/4868359

*Pantax €
BELGIUM
Tel: 32-2725 0570

*Ricoh Europe

GERMANY
Tl 49-211/5285-0

Microsoft Windows and MS-DOS sre trademarks of Microsoft Corp.
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far more effectively with a mouse than
without.

MARTIN HELLER: I wonder if the issue
isn’t GUIs per se: It’s more the imple-
mentation. I've used (and written) both
GUI and character-based programs. I've
used GUI programs that were delightful,
and GUI programs that were a royal pain
in the butt. Same for character-based
programs.

hate being forced
to point and click
endlessly once
| know the score.

GUIs aren’t exactly intuitive, either.
People have to learn to use icons and
mice—some never can. But the general
structure of good Windows and Mac pro-
grams is pretty easy to learn and wears
well: You can explore the menus easily,
you can learn the accelerator keys as you
go, and so on.

I think the key point is that once you do
learn how to pull down menus, how to
click and double-click and drag, then you
can pick up almost any program that fol-
lows the conventions without reading any
manuals.

STAN MIASTKOWSKI: I'm getting the
very uneasy feeling that GUIs are actu-
ally the biggest con job that the computer
industry has ever put over on us. In the
early days of GUIs (Windows 2, OS/2
Presentation Manager 1.1), I was a big
proponent. But lately, the more I use
them, the more they infuriate me. Why?
I feel that my screen is treating me like a
six-year-old or a partially literate adult.
After all these years, I'm still trying to
figure out what some of those cute little
icons mean or how to manipulate them.
If the industry wants us to fall into lock-
step with its feeble attempt to emulate the
international language of graphical
signs, it’s failing miserably.

BOB RYAN: The point of GUIs is not to
be cute. The point is to make it easier to
get your work done by having all the ap-
plications you use work in a similar man-

ner. I think the biggest problem with
those of us in the industry is that we’re so
familiar with computers that we forget
how intimidating they are to the vast ma-
Jority of users.

TOM THOMPSON: I can do all the
things on my Mac that other people can
do with Desqview on their PCs: I can
download in the background, print in the
background, and write in a word proces-
sor window. My word processor window
has very few icons: These icons manage
text alignment, word wrap, and line
spacing. They’re up and out of the way,
and I get a full screen of text to work
with. It works, and it’s fast. I can grab a
chunk of text from my word processor
and paste it to BIX through the telecomm
application’s window. Or I can grab a
screen of BIX messages and drop it into a
document.

Sure, the screen can get a little compli-
cated; that’s the equivalent of sorting
through all those DOS commands, but a
lot easier. I like my add-ons. They’re
useful, and they augment the Mac’s ca-
pabilities much like that DOS add-on,
Norton Commander, does for a PC. Fi-
nally, there’s stuff that the mouse makes
easier: drawing graphics and laying out
pages. Computers are used for more than
text. If you want to discuss the capabili-
ties of a GUI, you must consider all com-
puter users, not just writers or number
crunchers.

UDELL: In the great either/or GUI/CLI
debate, the real answer is that we need
both. I'love the fact that I can pick up al-
most any of the Mac applications (and
many Windows applications) by poking
around, without documentation. I hate
being forced to point and click endlessly
once I know the score. I especially hate
the lack of universal transapplication
scripting that would make automating
my work easier.

The Mac’s the worst culprit here: no
CLIatall. Unix has a great CLI, but little
integration of that with the GUI. Win-
dows isn’t much better yet: weak CLI,
some integration with the GUI possible
(e.g., Bridge Batch). Give me a good
CLI and a good GUI, and have uses for
them both.

But most of all, give me a universal
script language that spans the two do-
mains comprehensively and cleanly. It’s
fun to lasso a bunch of files in Windows’
file manager and then delete them. It’s
fun once. But after that, give me “del
*.0bj.” More important, give me ways to
say “del *.obj when date < value, every
Thursday nightat 11.” ®
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Introducing the DBMS
runs like a mainframe.

Don't you get just a twinge of envy when
you see a Mac user having fun while getting
the job done?

You're not alone.

Millions of users who needed the power
of the PC but wanted the ease-of-use of a
Graphic User Interface (GUI) just splurged
on Windows and the expensive hardware
needed to get the most out of it.

But you don’t have to do that.

Because now there’s FoxPro®2.0.
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Why should the rich have all the fun.

FoxPro 2.0 gives you the ease-of-use of a
Graphic User Interface on your character-
based DOS PC.

Use pull-down menus to open multiple
windows (in DOS) and see aH the data you
need to see at once. Build easy-to-use
screens for entering and viewing data just by
picking-and-clicking to place menus, buttons,
checkboxes and scrolling lists anywhere you
want them. Create sophisticated, elegant
reports without the usual pain. Then assemble



hat acts like a Mac and

everything into your own

custom applications.
Without writing a single

' line of programming code.

But that’s only the tip
- of the iceberg.

| Beneath its Mac-like
interface, FoxPro delivers

MAINFRAME

Killer speed. In DOS.

all the power and
technology needed for your database
management systems in the 1990s.

Our new memory man-
agement techniques let
you work with the
memory you have now
while speeding up your
applications.

Our new compound
indexes are less than a
quarter the size of those
in competitive products
and far, far faster.

Our new Relational
Query-By-Example
(RQBE) is a simpler, inter-
active interface to the
information you need.

Our new Rushmore™ query optimization*
accesses that information two orders of
magnitude or more faster* than ever before.

You'll like being able to seamlessly use the
SQL SELECTs that RQBE creates in any of
your applications. (And the new UPDATE,
INSERT and CREATE TABLE commands, t00.)

And you'll love the fact that to the rich
development environment we've always had,
we've added a project manager that keeps
track of all the needed files and any changes,
then automatically builds your application or
EXE files. An API that lets you dynamically
link to libraries you write in C or assembler
with a single FoxPro command. A BROWSE

FOR that’s the basis for an
entire application itself.
Fourth Generation Language
(4GL) tools that make adding event-
driven code to fully relational screens,
menus, reports and labels a snap.

And we've made our networking even
better than when NSTL said:* “... multiuser
databases fall into two general performance
categories: FoxPro/LAN and all the others ...”

There isn’t a DBMS in existence with the
power of FoxPro.

The bigger your business,
the bigger your investment.

| So we've maintained downward
compatibility with your existing
systems, and you can use FoxPro 2.0
| to run your current dBASE (and Fox)
aﬁplications on your present
character-based DOS PCs.

While you develop better, faster
database management systems using
all the advanced power of FoxPro
2.0 to satisfy your future information
processing needs.

To get the most out of your
investments, call and ask about our
Upgrade-Any-DBMS-for-$195 offer.

Call now for your FREE demo disk.

FoxPro 2.0 runs on a 512K XT yet in extended
mode uses every bit of power in a 386 or 486.
To try it yourself, call Fox Software for a free
copy of our fully-featured demo or the name
of your nearest dealer.

You'll be amazed at what FoxPro 2.0 can do
for you. In DOS.

Call 1-800-837-FOX2 today.
(Ask for Offer BYT-701)

FoxPro 2.0

The complete power trip."

1 Patent applied for. + A PC and FoxPro beat a mainframe and DB2 with a million-record, 200 megabyte database! * Quote from Software Digest Ratings Report, Vel. 7, Issue 13 (Oct. 1990)
efers to FoxPro 1.02. Software Digest is a registered trademark of NSTL, Inc. Upgrade price valid only in U.S.A. and Canada. FoxPro TM Fox Holdings Inc. © Fox Holdings Inc. 1991.
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FEATURE
Cual

Window
Wars

Which GUI is for you? We stood the leading contenders side by side
and compared their most important features.

KENNETH M. SHELDON, JANET J. BARRON,
AND BEN SMITH

he term graphical user interface seems to be an unlikely candidate for the

Buzzword Hall of Fame. Use the acronym GUI around someone who

doesn’t already know what you mean, and you’ll probably get a glazed

look. When discussing such systems, it’s easier to resort to what has be-
come a standard analogy and simply say they are “like the Macintosh.”

“Like the Macintosh” means, of course, that yOu use a mouse, point to icons
that represent programs and files, pull down (or pop up) menus of commands,
and do this within separate windows on the display screen. There are variations
on the theme, but these four elements (codified in yet another unappealing abbre-
viation, WIMP—for windows, icons, menus, and pointing device) are the basic
tenets.

The history of the GUI doctrine is legend by now: Xerox’s Palo Alto Research
Center pioneered the concept. Steve Jobs thought it was “insanely great” and
enshrined it in the Apple Macintosh. Bill Gates agreed, and his vision—though
taking longer to catch on—culminated in the marketing and development jugger-
naut, Windows 3.0. Along the way, the entire computing world went GUI in one
form or another, including such unlikely operating-system converts as Unix.
(IBM—with its Common User Access—is even trying to drag mainframes and
minicomputers, kicking and screaming, into the act.)

All this inevitably leaves the average person with a lot of questions: What’s the
difference between all the GUIs now available? Which features do I need, and
which ones can I do without? Which GUI is best?

To help answer these questions, we take a close look at the GUISs available for
the major categories of personal computers: IBM PC compatible, Macintosh,
Unix, and Amiga. First, we look at them from a user’s perspective, comparing
the features that might make you choose one over the other. Then, we look at
them from a programmer’s perspective. (See “Tools for Window Workers” on
page 139.)

Applications: The Chicken and the Egg
You can plan a great party, but if no one attends, it will be a bust. On the other
hand, once people hear about a good party, everyone wants to go to it.

That’s the way it is with a GUIL: Developers don’t want to spend time develop-
ing programs for an interface that no one uses; yet, unless a lot of programs run
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WINDOW WARS .

on it, you’re not likely to buy it. On the other hand, if the inter-
face is introduced with enough fanfare, it will convince devel-
opers to write software before there’s a guaranteed market.

That’s what happened with Windows 3.0. Microsoft was able
to sell developers on Windows 3.0 before its introduction, and
the number of Windows programs released since then, accord-
ing to Dataquest, is approaching 1200. This figure includes
some of the nicest applications that run on PCs, such as Word
for Windows, Excel, and Wingz. Compare that situation with
0S/2, Windows’ older sibling. According to IBM’s National
Solutions Center in Austin, Texas, which is compiling an appli-
cations guide for it, OS/2 has accumulated only about 100 Pre-
sentation Manager (PM) applications.

Ensemble is another PC-compatible GUI that’s wrestling
with the chicken-and-egg problem. Because it runs on older
systems (such as the XT) and comes bundled with a number of
applications (such as GeoWrite, GeoDraw, and GeoComm),
Ensemble has been called the “poor man’s Windows.” How-
ever, only two companies other than its publisher, GeoWorks,
have released programs that run under Ensemble. More may
come; and if you’re happy with the GeoWorks programs, you
may not care that the most popular word processor, spread-
sheet, or database program doesn’t run on it.

In the non-DOS world, early Macintosh users can remember
when there were exactly two Macintosh applications: MacWrite
and MacPaint. Today, according to Dataquest, there are over
8000 applications for the Mac. Similarly, there are thousands
of applications for the Amiga’s Workbench. Don Hicks of
Amazing Computing estimates that there are over 2100 com-
mercial programs, with public domain programs bringing the
total to over 4300. (By the time you read this, Commodore will
have released Amiga OS 2.0, which will provide an all-new
look to the Workbench interface.)

GUIs for Unix systems have slowly been adding to their sta-

ble of available applica-
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tions. The leading con-

tenders are Open

Look—developed by

. Sun Microsystems,

The easiest way to get a GUI AT&T, Xerox, and

: : ; others—and Motif,

is to buy it already installed from Open Software

on a computer. New, lower Foundation (OSF).

costs make the Macintosh an ~ These two GUIs are

) . currently in an applica-

attractive option here, al- tions race, and it is dif-

though vendors of PC com-  ficult to say which ofie

. i has more programs

patibles are now selling sys-  running under it. Both

tems with Windows 3.0  run on top of the X

) Window System, so
already installed. For
“preowned’’ PC compatibles,
your choices are more
limited: Windows 3.0 will
allow you to run lots of appli-
cations if your hardware will
support it. If not, you might

consider Ensemble.

any commercial X ap-

plication will run under
either Open Look or
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Motif. (Evidently, it
isn’t that difficult for a
software publishing
company to create a
GUI interface for one
program if it has al-
ready worked on the
other. For example,
there are versions of
WordPerfect for both.)

A fair count for Mo-

tif versus Open Look should include only applications that ex-
clusively use the “widget sets” of one or the other. Ideally,
only applications that conform to the style guide should be
counted. (The Motif Window Manager doesn’t do this.) There
are certification checklists, but they are just now being ap-
proved by the respective companies.

When it comes to installed base, far more Unix vendors sell
their systems with the Motif Window Manager (and develop-
ment tools) than with Open Look. But Sun Microsystems is the
leader in workstation sales, so more RISC-based workstations
will probably be sold with Open Look. Open Look is also the
default GUI with AT&T Unix System V release 4, although sev-
eral SVR4 vendors ship Motif (e.g., Commodore’s Unix sys-
tem, the Amiga 3000UX, comes with SVR4 with Open Look,
while the Sony Microsystems’ News workstation BYTE recent-
ly reviewed ran SVR4 with Motif). There has been a great mar-
ket for 386 Unix stations, and if these get a GUI, it tends to be
Motif.

OSF claims that there are 200 Motif applications, but a close
look at this list indicates that many of the programs don’t use
the Motif toolkit, which means they would run under any X
manager, including Open Look. Sun estimates that there are
currently 30 genuine Open Look applications.

While the Next computer is, technically, a Unix-based sys-
tem, the Next user interface, NextStep, is in a class of its own. It
is not X Window-based and does not support X protocols or
applications, and, thus, will not run any X applications.

Still, there are roughly 80 commercial applications available
for Next computers, including some popular applications like
Mathematica, WordPerfect, Wingz, and FrameMaker. This is
probably because prototyping on the Next computer is easy (see
*“Tools for Window Workers” on page 139), so the Next is often
the first platform developers choose to evaluate the porting of
an application to Unix.

NextStep is also available for the IBM RISC System/6000,
and Next estimates that approximately 10 percent of those sys-
tems are being shipped with NextStep. The rest, if they are run-
ning a GUI at all, are running Motif.

Getting Along: Compatibility

Having all the applications in the world won’t do you any good
if they don’t run well or get along with each other. Sometimes
this has to do with the programming guidelines laid down by
the GUI’s developers: If the guidelines are mandatory, the pro-
grams are likely to look alike and be “well behaved” (i.e., not
likely to crash or interfere with each other’s operation).

Macintosh programs, for example, tend to be very similar in
appearance and quite stable, since Apple maintains strict
guidelines for developers. (You can almost always count on File
and Edit to be the first two options on a Mac menu.) Usually, if
the application isn’t built to the specification of the GUI, it
won’t work at all; half-baked applications just won’t work.

Like the Macintosh, the Next computer requires strict adher-
ence to its guidelines to make an application function. The
Next’s excellent software development tools and toolkits (Next-
Step) make it almost foolish to “roll your own” user interface
design for a Next application. As a result, Next applications
tend to be stable and robust.

OS/2 PM also has fairly strict developers’ guidelines, which
can mean headaches for developers but tends to make OS/2 PM
programs very compatible with each other. They may be slow,
but they are generally robust and stable, and they don’t crash.

Windows applications, on the other hand, can be a mixed
bag. Some run perfectly, while others crash frequently. You’ll
generally have more trouble trying to run Windows 2.0 applica-




X for the Desktop: Desqview/X

s this article was being pre-

pared, another GUI contender

entered the ring: Desqview/X,

from Quarterdeck Office Sys-
tems (Santa Monica, CA), provides a
full client/server X Window System for
MS-DOS systems.

Quarterdeck’s previous product,
Desqview, is a nongraphical environ-
ment that lets you multitask MS-DOS
programs. This background gave the
company a running start on Desq-
view/X, since the X Window System
requires multitasking. (Without mul-
titasking, other X Window System
products running under DOS can only
implement the X Server to handle the
local display. This means that you can
only access X client applications avail-
able on the network, much like an intel-
ligent terminal. In a sense, the network
provides the “multitasking™ capability
that the local system can't.) Desq-
view/X also gives you access to the ap-
plications available on a multitasking
DOS system—even to local DOS clients
written to use the GUI capabilities of the
toolkits running over the X Window
System.

Besides the X Server and Desqview

Steve Carpenter

Window Manager (DWM) software,
Desqview/X includes Desqview and
QEMM software, which means it will
be about as hard (or easy) to install as
those products are in stand-alone mode.
A network can raise the installation
complexity even more, depending on
the type of network you use.

GUI/window systems eat memory
and processor cycles, so Quarterdeck
recommends that you have a minimum
of a 286-based system with 2 megabytes
of memory. Although an 8088/8086 is
sufficient to get Desqview running the
X Server, a 20-MHz 386 system with 4
MB of memory should be a solid plat-
form for Desqview/X.

Desqview/X will let you take advan-
tage of the X Window System in three
ways. First, on a stand-alone system,
Desqview/X provides a complete GUI
environment. Desqview plus X can sup-
port applications written to use buttons,
sliders, menus, and the rest of the GUI
paraphernalia. DWM even gives Desqg-
view users a bonus of a three-dimen-
sional graphical “look and feel™ around
windows containing conventional DOS
applications. You can also add window
managers like Open Look and Motif to

Desqview if you want a different look
and feel.

Second, on a PC LAN, Desqview/X
lets you transparently access applica-
tions running on another MS-DOS sys-
tem. Networked users who can’t yet
bear to part with their 16-bit 286 sys-
tems but want to use a 32-bit application
like Paradox/386 have an economical
solution with Desqview/X. Just one 386
system on the network gives everyone
a window to the applications on that
system.

Third, on a TCP/IP LAN, Desg-
view/X lets you share all resources in
the enterprise, from supercomputer to
word processor, and not just other MS-
DOS systems. The configuration possi-
bilities are endless.

Desqview/X has the potential of be-
ing the PC GUI/window system of
choice for networked users. The ques-
tion is, can Quarterdeck win a market-
ing war with Microsoft?

Steve Carpenter is an independent
consultant specializing in event-
driven software and open systems
technology. He can be reached on BIX
as “‘scarpenter.”

tions in Windows 3.0, and some programmers just don’t follow
the rules, regardless of the environment they’re programming
in. But as developers get used to the environment, Windows ap-
plications are getting better, and the majority of them now run
fairly well.

Guidelines for developing programs for Amiga Work-
bench-, Open Look-, and Motif-based systems are all option-
al. Thus, the compatibility and consistency of applications is
dependent on the design of each application. (In fact, you can
sometimes run a Motif application in an Open Look window, or
vice versa. They just won’t look right.) In general, GUI-based
Unix applications are as robust as the underlying implementa-
tion of the X server, some of which are a little flaky.

Up and Running
How hard is it to get a GUI up and running? That depends large-
ly on the hardware you’re using. The easiest way is to buy a
system that comes bundled with a GUI. The Mac and Amiga
each walk you through a simple installation procedure that in-
volves putting in floppy disks and pressing the Return key. The
Next computer is even easier: Turn it on, and you’re ready to
go. (The first Next systems loaded their operating systems from
an optical disk, a procedure that was easy but took hours.)
Things are more complicated in the DOS and Unix worlds.
You can buy systems from third-party vendors that have prein-
stalled Windows, OS/2 PM, Motif, or Open Look on their ma-

chines. But if you want to install one of these on a machine you
already own, life could get interesting.

Windows has a good setup program that simply requires you
to answer routine questions. If, however, you have an odd clone
or an older AT and a CGA display, or if you have a lot of RAM-
resident programs running, installing Windows 3.0 may be im-
possible. In the best-case scenario, installation is easy and
takes about 20 minutes. In the worst case?—call a consultant.

0S/2 PM’s installation procedure is similar to that of Win-
dows. Although the setup software presents you with some eso-
teric questions, the manual helps you with most of them. Tech-
nically, you can run OS/2 PM on a 286, but it will be slow.

For older systems, Ensemble may be the GUI of choice. In-
stallation takes a while—you have to copy seven 360K-byte
disks—but the process is relatively painless. The installation
program makes it easy to select and test all the appropriate
drivers for the screen, mouse, and printer.

Loading Open Look or Motif is no more difficult than load-
ing any other Unix program. For an experienced system admin-
istrator, the process might take 5 minutes.

Have It Your Way: Customization
Once you get a GUI running, you can usually adapt it to suit
your own tastes, changing things such as the background color
and pattern. However, the degree of changes and how easy they
are to make vary from system to system.
continued
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The Best of GUIs; the Worst of GUIs

Every graphical user interface has its good and bad points.
Here, in a nutshell, are the pros and cons of the major GUIs.
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¢ inexpensive, easy-to-use package
¢ runs on older-model 8088 machines
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BEST POINTS

many applications available

runs older DOS applications and new Windows-specific programs

in enhanced mode, can multitask DOS applications

macro and task-automation capabilities included

provides on-line help

relatively inexpensive to buy (but see below)
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® requires a lot of hardware and memory to take full advantage of features
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BEST POINTS

* multitasking capabilities built in from the ground up
¢ network capability built in

e easy to configure for personal preferences

WORST POINTS
® no macro or task-automation features included
* developer guidelines not mandated; applications may not appear
consistent
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BEST POINTS

® system is integral to machine; comes already installed
¢ applications are stable and compatible with each other
* multitasking capabilities built in from the ground up

e provides on-line help

* network capability built in

¢ good support for interprocess communication
WORST POINTS

® only available on the Next computer and the IBM RISC System/6000
¢ few applications available

® no macro or task-automation features included

BEST POINTS

* multitasking capabilities built in from the ground up

* network capability built in

WORST POINTS

® no macro or task-automation features included

¢ no file manager included

¢ developer guidelines not mandated; applications may not
appear consistent

0S/2 Presentation Manager

BEST POINTS

¢ applications are stable and compatible with each other
® multitasking capabilities built in from the ground up
e provides on-line help

® macro and task-automation capabilities included
WORST POINTS

¢ sold only through IBM dealers, and many don't sell it
¢ few applications available

‘ Amiga Workbench

BEST POINTS

® system is integral to machine; easy to install

® many applications available

® easy to configure for personal preferences

¢ multitasking capabilities built in from the ground up
¢ macro and task-automation capabilities included
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WINDOW WARS

A GEM by Any Other Name

n 1985, Digital Research, Inc.
(DRI), released a graphical user
interface system software called
GEM. At that time, GEM ran on
top of the operating systems for the
Atari ST and PC-compatible machines.
Since then, Atari has continued its own
development of the software, and GEM
is now built into the ROMs of all Atari
ST computers. The company continues
to upgrade both the base operating sys-

Janet J. Barron

tem and the Atari version of the GEM
interface. It releases its new ROMs
through retail outlets.

On the PC-compatible side, GEM has
largely been superseded by Windows
and OS/2. As a result, DRI is leaning
away from the GEM name and original
concept and choosing instead to release
new applications that overlay and use
some of the former GEM functionality.
These include Presentation Team 2.0, a

$495 presentation program available as
a stand-alone package or as a network
server version, and Artline, a graphics
illustration program available only as a
stand-alone package for $595.
Currently, the only way to obtain the
GEM system software by itself is to pur-
chase the GEM programmer's toolkit.
At a cost of $500, this kit is designed for
developers who want to incorporate the
GEM engine into their applications.

single document. This is part of a new “document-centric”
world view (as opposed to **application-centric™"), in which you
manipulate a document with a variety of tools, rather than
*“opening” an application and working with a single type of
document. So far, only two Microsoft products incorporate
OLE—Excel 3.0 and PowerPoint—but the company says that it
expects all future releases to incorporate the technology.

Interestingly, the types of features that OLE offers have been
available for some time from Hewlett-Packard’s NewWave, a
sort of *“super-GUI" that sits on top of Windows. So far, how-
ever, the only applications that run under NewWave have come
from HP. That leaves NewWave users in the same boat as the
lower-end Ensemble users; thanks to preemptive multitasking,
Ensemble has the capability to provide true interprocess com-
munications. Until developers create programs to take advan-
tage of that capability, though, it won’t do you much good.

Another issue is how strong the links are between two appli-
cations. Under Windows, DDE links require one document to
remember the location on the hard disk of another document. If
you reorganize your hard disk, change a path name, or delete a
file, the link breaks. That isn’t true of NewWave, which tracks
files more carefully.

On the Amiga Workbench, the ARexx macro language lets
you share data between two or more Amiga programs equipped
with ARexx message ports. (Such ports have lately become de
rigueur on Amiga applications.) ARexx lets you create *“meta-
applications” using stand-alone Amiga programs.

Networks and Windows

These days, more and more of our personal computers are con-
nected to other systems via LANs. Another consideration about
GUIs is, therefore, how well they work with networks. Ideally,
a GUI should let you attach to a network easily and should
thereafter treat network resources (e.g., hard disk drives and
printers) as if they were peripherals attached to your own ma-
chine.

We have to recognize two different approaches here: X Win-
dow System and the rest of the world. The X approach is inher-
ently network-oriented, so GUIs based on it will operate over
networks more easily and efficiently.

In the non-X world, the ease or difficulty of attaching to a
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network varies. Of course, you first must have the right hard-
ware installed. The software can, however, make it easier to
change networks or reconfigure the network you’re attached
to. The Macintosh’s Chooser menu lets you select a network,
enter your passwords, and go on from there. Windows 3.0 pro-
vides the same capabilities through its control panel and print
manager. OS/2, on the other hand, doesn’t provide those kinds
of user-friendly network reconfiguration tools. (Note that the
only network software currently available for OS/2 is LAN
Manager.)

The Amiga Exec doesn’t provide specific support for net-
working. Each network implementation and application must
provide its own hooks into the operating system. However,
Commodore is currently developing a layer for Exec called the
Standard Amiga Network Architecture, which will provide a
common application programming interface for networking
functions. SANA will make it much easier to network Amigas.

Ensemble has no network capability at this time, although
GeoWorks has indicated that it plans to support networks in the
future. And although NextStep is not X-based, it is heavily de-
pendent on networks and servers, and all Next applications
have network capability built in.

Getting Help

GUIs are so easy to use that you don’t need manuals or support,
right? Right. But just in case, you'd better have a manual
handy, and on-line help would be nice. It makes sense to be able
to ask the interface for help, rather than having to look up what
you need to know in a book.

Unfortunately, on-line help seems to be the exception, rather
than the rule, for GUIs. Only OS/2 PM, Windows 3.0, and
NextStep provide such help. All of them are good, fairly exten-
sive on-line help systems. The Windows help facility is a hyper-
text system that includes graphics. Vendors can add help infor-
mation on their own software for the system. The Next
computer’s help system is a separate, launchable documenta-
tion application.

Although the Macintosh doesn’t currently provide on-line
help, System 7.0 includes a help facility called Balloon Help.
When you activate this feature, passing the cursor over any item
on the screen will bring up a cartoon balloon-like graphic con-



Introducing Borland’s ObjectVision.
Now, Anyone Gan Build Business
Applications for Windows

There has never been anything like ObjectVision.” For the
first time ever, nontechnical business professionals can
develop and maintain their own software applications—
quickly and easily.

Imagine the benefits:
& Get new Windows programs up and running quickly
® Build database front ends easily
& Connect to corporate databases and other Windows

applications
® Reduce the time needed for user training
& Eliminate the programming backlog

Visual Programming

With ObjectVision, Borland introduces a revolutionary

concept in software—visual programming. Now, if you can
picture your application, you can create it yourself:

1. Decide what you want your application to look like.
2. Draw the decision tree that controls the logic of

your application.
Add spreadsheet formulas for calculations. Or, link your
program to other Windows applications or databases.
The uses are limitless.

Special, Limited Time Offer*

With our introductory price of only $99% ($495 suggested
retail price) and a 60-day, money-back guarantee, now is the
time to look at ObjectVision.

See your dealer, or OBECTVISION
call NOW o
1-800-331-0877
Object Viston is also available in a Run-
time version that allows you to distribute
Object Vision applications to other users. Qecwo

BORLAND g

Makers of Paradax? Quattro® Pro, ObjectVision, Borland® C++, Turbo C++, Turbo Pascal® and Sidekick®
*Offer «nds June 30, 1991, Ottes good in U.S. and Canada only. Tyco Pre-Schooi Super Biocks used wilh permission of Tyco Industries, Inc. Copyright © 1991 Borland, Bi 1398A
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Intfroducing a completely
different way to create
business applications:

GIVE
YOUR
COMPUTER
A BRAIN.

The Brain is an incredible new
system that will save you hours
and hours of time and trouble in
the creation of DOS business
applications. Now you can
forget about using high level
languages in development and
execution. With the Brain, you
simply use plain, everyday
English with no need for complex
codes, testing, debugging or
modifying. Programmers and
non-programmers alike will be
amazed at how much more your
computer will do for you once it
has a Brain. Call, write or FAX
Ingenio today at (404) 441-1647
(FAX 404 441-1703)

for a demo disk.

BRAIN

iNGENIﬂ

6025 The Corners Parkway, Suite 205, Norcross, GA 30092
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taining a brief description of the item. (For more on System 7.0,
see “Seven’s a Success” on page 42.)

Whether or not you can get on-line support, you can some-
times get telephone support for GUIs. Microsoft has a 900
number (i.e., you’re charged for the call) for its phone support.
Commodore provides phone support, but, again, you pay for
the call. GeoWorks provides support for Ensemble via Ameri-
caOnline, an electronic conferencing service, and a help phone
line (not toll-free). Sun provides support for Open Look—also
for a fee.

Bottom Line

What does it cost to add a GUI to your system? Some—like
those that come with the Macintosh, Amiga, and Next com-
puters—are bundled with the system and don’t require you to
add additional hardware. Looked at one way, those GUIs are
free; conversely, they cost as much as the whole system.

GUIs for PC-compatible systems tend to be sold separately.
0S/2 costs $340, and Windows 3.0 lists for $149, although that
price doesn’t take into account the cost of any additional hard-
ware you may need. (You can run Windows 3.0 on a 286 ma-
chine, but you won’t be able to multitask DOS programs. If you
only need to switch tasks easily, though, it should suffice. If
you need true multitasking, you’ll need a 386 system.)

In contrast, Ensemble—at $199.95—will run on any PC-
compatible machine (even an XT) that has 512K bytes of RAM,
a hard disk drive, and a CGA display. Ensemble also comes
with several applications.

Motif and Open Look are usually included when you pur-
chase a workstation. You can buy them separately, but most
people don’t. As with DOS-compatible GUIs, you may need to
buy additional hardware; the minimum configuration is a 386
system with a VGA display, 8 MB of RAM, and the X Window
System server software (although monochrome workstations
and X terminals will also work). Then there’s the cost of the
GUI—an insignificant $10 for Motif, but $295 for Open Look.

Who Needs ’Em?

You’ll probably never know if you need a GUT until you try one
out. It’s usually a matter of personal taste; your level of com-
puter expertise isn’t necessarily a criterion. At BYTE, some of
the most technically knowledgeable staff members swear by
GUTs; others just swear at them.

If you already own a computer and you want to add a GUI,
your choice is essentially a trade-off between performance and
applications—and cost. If you have an older system, and you
can live without the latest and greatest applications, Ensemble
may be the GUI for you. If you want to run more programs and
you need more features, check out Windows or OS/2. You’ll
probably be interested in Motif or Open Look only if you’re
already a Unix user.

If you don’t own a system and ease of use is a priority, the
Macintosh, Amiga, or Next systems with a built-in GUI may be
a good choice. The Macintosh has more programs available,
but the Amiga has some more advanced features that might
make it attractive for certain applications. The Next interface is
powerful and seamless and has great features, but there aren’t
many application programs available for it yet. ®

Kenneth M. Sheldon is a senior editor and Janet J. Barron and
Ben Smith are technical editors for BYTE. They can be reached
on BIX as “ksheldon,” ‘“neural,” and ‘“‘bensmith,” respec-
tively.

Your questions and comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.



WOULDN'T IT BE NICE TO RUN WINDOWS AND NEVRRINOuTOr R

THE 9ms HARDCARD 11 XL GIVES You ENOUGH ROOM, SPEED |
AND POWER TO RUN WINDOWS TO THE HiLT.

Windows™ 3.0 is a great idea. But it needs the right hard drive to
take it to the limit.

Well, heres a way to really open it up.

Hardcard Il XL; a 9ms' hard drive for 286/386 computers. XL comes
in 50 or 105 MB capacities, and runs 8 to 9 times faster than your current
hard drive thanks to a staggering 14 MB per second sustained transfer rate?
And it costs about the same as any standard 28ms drive.

It also installs easily You only need a few minutes to get the XL up
and running,

That’s all it takes. The Hardcard 11 XL will transform your cramped,
crowded PC into a big, powerful Windows machine with a whole lot
more T 0 O m .

For more information, call 1 800 624-5545. Plu.s § ‘ﬁ“'

A Quantum Company ®

1. Typical application access time using DisCache® 2. As measured by Power Meter on a Compagq Deskpro 386 33MHz system
© 1991 Plus Devclopmcm Corp Plus Hardcard 11 XL 1s a trademark of Plus Development Corp. Other product and company names
memee aretrad ks or d ks of their respective holders.
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' There are still some t

Your Ethernet LAN is not one of them.

Motorola introduces Altair™ wireless network—connectivity for your Ethernet LAN that
gives you all the advantages of wire, without the wire.
An Ethernet LAN should be flexible, responding to your every movement. But with rapidly
changing office communications needs, you may find your wired network isn’t so responsive.
That’s the beauty of Altair wireless Ethernet. It can give your existing wired networks greater
flexibility. Its modular, wireless technology is compatible and expandable with your current
wired LANs. The Altair network moves when you move. So changing, adding to or moving your

(W), Motorola and Altair are trademarks of Motorola, Inc. € 1981 Motorola, inc.



Ethernet LANs 15 almost effortless. And unlimited flexibility means you can put LANs where
they couldn’t go before. Motorola’s patented technology makes Altair wireless Ethernet a secure,
transparent and reliable communications solution.

See for yourself. Call 1-800-233-0877 for more information and the name of an Altair wireless
LAN representative near you. It’s time you

stopped playing around with wire. @ MOTOROLA
ALTAIR
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If you need more megabytes than your hard disk can swallow,
don't buy a new drive. Stretch it with Stacker.

Stacker is the fastest, most economical way to safely
double your hard disk capacity. Without sacrificing DOS com-
patibility. It's the new standard in real-time data compression.

- — = And it's the only product of its
- Increase storage 100% . .
« Compstible with DOS 3.x, 4x kind available in both software

T and coprocessor versions.
data compression Stacker is fully compatible

sinclu caching with Windows 3.0 and all your
¢t easiest |nssellut|on- favorite disk utilities, too. Plus,

L_, Toll-free technical support Stacker includes a powerful disk

ant caching program for added
-90- el e e —1 performance.

And when you add the Stacker coprocessor card you also
get the fastest data compression in the business.

No wonder there are already over a million satisfied users
of Stac’s compression technology.

So call today and double your disk capacity tomorrow. You
can purchase the Stacker software-only version—perfect
for laptops—for only $149. Or get the entire Stacker high
performance system with software and coprocessor card
for just $229.

Order today. Visa, MasterCard, American
Express cards accepted.

1-800-522-7822

Or see your local computer/software dealer.
-

oINCK=

© 1990 Stac Electronics, Carlshad. CA
Stacksr s a trademark and Stac a registered trademark of Stac Electronics.
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Tools for

Window

Workers

Without appropriate programming tools, building window applications is difficult.
Now there are development systems to help generate the popular graphical user interfaces.

MARTIN HELLER, PETER WAYNER, AND BEN SMITH

aking applications more appealing and easier to

use means adding complex structures and func-

tions: windows, menus, buttons, scroll bars, icons,

colors, and so forth. What might be five lines of
programming code as a text-based program becomes 105
lines as a window program.

At first, developers had to build their own windows and
menus from scratch. Libraries and toolkits for PC compat-
ibles became available, but each was different. Only Macin-
tosh applications showed consistency, largely because the
interface was built into the operating system.

Since then, however, some popular and powerful stan-
dard window systems for MS-DOS, OS/2, and Unix have
appeared. None of these window systems is sim-
ple. Most of the designs use concepts from ob-
ject-oriented programming (OOP), such as ob-
ject classes and inheritance. Building your first
application in any of the major window systems
takes a substantial amount of study and many
lines of code. It has become clear that the accep-
tance of any window system takes more than the
demands of users; it requires good tools that
shorten the learning curve and slim down an ex-
panding development schedule.

Today there are tools, toolkits, libraries,
graphical user interface- (GUI-) based develop-
ment systems, and you-name-it for program-
mers developing in any of the now-standard
window systems. There are even tools for devel-
oping in all window systems at once. (See the
text box *“A GUI for All Systems” on page 144.)

PRESENTATION MANAGER AND WINDOWS
Martin Heller

One hallmark of a mature technology is that
there are lots of third-party add-on products. At

ILLUSTRATION. DAVID TILLINGHAST © 1991

least, there are lots of these products for Windows and OS/2
Presentation Manager, but are they mature? Maybe not—but
they’re growing up. If you want to develop software for Win-
dows or PM, now you actually can pick and choose your
tools. Microsoft and IBM development kits and compilers
are still good choices, but there are lots of competing
products.

Veteran Windows programmers still use Microsoft C and
the Microsoft Software Development Kit, because that’s
what they’ve been doing for the last eight years. You really
do not need to do the same thing. One alternative to Micro-
soft C that supports Windows (but still requires you to have
the Windows SDK) is Zortech C++. The major advantage
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of ZTC over Microsoft C is. . . well, that it is C ++, so you can
make your code object-oriented. ZTC comes with a few rela-
tively simple examples of classes for Windows: The hierarchy
descends from a root class “WBase” to classes for list boxes,
menus, buttons, and file-selection list boxes (descended from
the list box class). Because Windows is highly object-oriented,
it makes sense to program it in an object-oriented language.
Once the class hierarchies are developed, building applications
becomes much simpler.

If you want to build a full-blown class hierarchy for Windows
3.0 starting with the Zortech examples, you may still be work-
ing on it when Windows 3.1 ships. Fortunately, several vendors
have already done the work for you. Glockenspiel of Dublin,
Ireland, has developed CommonView (distributed in the U.S.
by ImageSoft). CommonView now works with ZTC as well as
Glockenspiel’s own implementation of CFRONT.

For those who are unfamiliar with C++, CFRONT is the
AT&T front end that generates C code from the C+ + source.
The C code must then be run through a compiler, such as
Microsoft C. ZTC combines the steps and produces object code
directly from the C+ + source.

Another set of class libraries for Windows comes from CNS.
Its C-Talk/Views has its proprietary C-Talk language prepro-
cessor along with its Views class library and requires a C com-
piler; C ++/Views implements Views for ZTC.

For those who prefer the Turbo approach to languages, Bor-
land will shortly be shipping versions of Turbo Pascal and
Turbo C++ that support Windows. My understanding is that
Borland will ship a resource compiler and #include files that
will enable you to build Windows programs without owning the
Microsoft Windows SDK. You may, however, want to buy the
Microsoft Windows SDK manuals; they’re available at most
computer-oriented bookstores and software stores.

Modula-2 enthusiasts will soon be able to write Windows
programs, too: Jensen & Partners International (JPI) currently
has a version of its TopSpeed Modula-2 program that works
with Windows in beta test. Rumors from the beta testers have
been encouraging.

On to Presentation Manager

Strangely, there are actually more language choices for OS/2
PM than there are for Windows. You need the IBM Program-
ming Tools and Information (PTI), the Microsoft Program-

ming Tool Kit, or the
(33" | & ACTION SUMMARY

Microsoft SoftSet. The
SoftSet is inexpensive
but lacks manuals and
examples. You can buy
When it comes to writing pro- the manuals at book-
grams with graphical inter-  Stores, but you might
miss having examples
faces, there’s more than one  to copy.
; As you’d expect, the
way to open a window. The IBM and Microsoft C
methods range from tradi-
tional programming lan-
guages with special libraries
of graphical functions to de-
velopment systems that let
you use a GUI to create a GUI.

compilers are compat-

ible with the tools. So
are the OS/2 version of
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ZTC and JPI’s Top-
Speed C.

FORTRAN fans can
find OS/2-compatible
compilers from Micro-
soft and Ryan McFar-
land; Modula-2 devo-
tees will find offerings

from Logitech, Stony Brook, and JPI. Last but not least, Ryan
McFarland offers a COBOL compiler with PM support.

For the Faint of Heart

Not everyone needs to write programs from scratch. Not every-
one wants to. Not everyone can: The learning curve for Win-
dows and PM programmers is pretty steep. One shortcut for
beginners is to use an application generator. Many of these pro-
grams call themselves computer-aided software engineering
(CASE) tools or even expert systems, but I don’t think most of
them qualify in either category.

The limitation of application generators is usually that they
get you only 80 percent to 90 percent of the way toward having a
usable program. You still have to write code to make an appli-
cation work properly. In addition, some of the tools will not
preserve your additional code, so be careful and keep lots of
backups. Nevertheless, you may get substantial benefit from
using one of these tools, compared with learning to write Win-
dows or PM programs from scratch.

The list of GUI application generators, which seems to grow
more every week, currently includes WindowsMaker and Win-
dowsMaker Professional from Candlelight Software, Instant
Windows from WinSoft, CASE:W and CASE:PM from Case-
Works, ProtoView and ProtoGen from ProtoView Develop-
ment, GUI 3-in-1 Prototyper, and GPF from Microformatic.
Application generators can sometimes let you generate code for
several different GUIs from a single design. CASE:W and
CASE:PM claim to do this, and many other vendors have this
capability or are working on it. Generators claim to produce
efficient code, too. Caveat emptor: There is more than enough
hype in the Windows market to go around.

Development Systems

You may not need the speed of a compiled language: If you are
building a prototype or an interface to a “‘workhorse” program,
you might prefer an interpreted system. Of course, ToolBook
(from Asymetrix) has received plenty of media coverage. It’s a
nice HyperCard-like system with some definite advantages
over C code in terms of ease of development but marked disad-
vantages in terms of execution speed.

ToolBook isn’t the only object-oriented environment in
town. WindowCraft by Echelon Development is another Hy-
perCard-like *“multimedia toolkit.” Spinnaker Plus boasts the
ability to develop and run custom information management sys-
tems on Windows 3.0, PM, and Macintosh platforms.

Then there are the object-oriented language systems. The
granddaddy of them all, of course, is Smalltalk, and Digitalk
has versions of Smalltalk V for both PM and Windows. Or, you
can go for Actor (from Whitewater Systems), recently en-
hanced with Actor Object Graphics.

If you are more comfortable with C++ syntax than with
Smalltalk, you might prefer Object/1 from database vendor
MDRBS, also for Windows and PM. Object/1 has the distinction
of coming with a full relational database system (derived from
Knowledgeman) built in; it also has built-in interfaces to SQL
Server and to the vendor’s own high-performance transaction-
processing database, MDBS IV,

Databases Galore

On the PM side, three more development systems boast data-
base interfaces: Easel (from Easel Corp.), Application Man-
ager (from Bower’s Development), and Mozart (from Mozart
Systems). These systems tend to know a lot about IBM’s 0S/2
Extended Edition database module and about DB2, HLLAPI,
EE Communications Manager, and all that Blue stuff. Mozart



Here Are Six Things
You Should Know About
Windows Development

MDICREATESTRUCT.
WM_NCLBUTTONBLCLK. hDig,
itemD, wMsg, wParam, iParam.

These are examples of the obtuse
data types, messages and system
calls you need to learn to develop
Microsoft Windows applications.
But with the right tools, the pain
and difficulty of Windows develop-
ment can be eased.

So, if you're thinking about devel-
oping for Windows, here are some
things you should know...

Develop FAST
— In Standard
Languages!

Forget long learning curves.

Forget unfamiliar langu-

ages. CASEEWM™ is a devel-
opment tool that lets you create
Windows applications fast, using

programming languages you know,

like C, C++, COBOL, and others.

You design the interface with a
WYSIWYG-level prototyper. Then
CASE:W generates tight, well docu-
mented code — in standard lan-
guages — like you'd write yourself.
Since CASE:W builds the code for
your interface, you can concen-
trate on the application logic.

By using a knowledge-base that
experts liken to having a Windows
specialist at your side, CASE:W
cuts Windows development time
as much as 80%. And there are
no run times or royalties to pay.

Develop It for
Windows Today,
Run It On OS/2
Tomorrow

Windows, OS/2 PM, Motif...C, C++,
COBOL, XVT... straight-forward or
complex GUI development...Your
development tools need to adapt
to your corporate strategy — today

—

and tomorrow. That's why CASE-
WORKS™ offers a wide variety of
products that provide the platform
and language independence
today’s changing computing
environment demands.

Interfaces designed using CASE-
WORKS products can be migrated
among platforms and languages,
preserving your development
investment as your environments
change. This interface interoper-
ability makes CASEWORKS the
leader in standard language GUI
development tools.

Say Goodbye
to Development
Restrictions

The role of an applica-

tion development tool is

to improve your produc-
tivity without introducing unneces-
sary restrictions or limitaticns. That’s
why it's easy to merge your logic
with the CASE:W generated code.
And why you can add code direct-
ly to the CASE:W generated code,
and save the changes through our
re-generation facility.

Chose CASE:W
CASE:W is a strategic
and easy way to
develop Windows applications.
That's what Microsoft” discovered

when it searched for a Windows
development tool to market with

Circle 64 on Inquiry Card (RESELLERS: 65).

its QuickC compiler. And that’s why
you'll find QuickCASE:W™ in every
package of QuickC for Windows™
Microsoft sells.

You don’t have to take our word
(or Microsoft’s) that CASE:W is the
best Windows development tool
around. PC Magazine said
*...every Windows development
group should have a copy.” And
PC WEEK lauded "lt's hard to
imagine that GUl development
could get any easier.”

You Can Learn
More in Our
Free Windows
Development
Guide

Discover how easy Windows de-
velopment can be by ordering
CASE:W today. Or, ask for our
comprehensive guide on “What
You Need To Know To Develop
by-step descrip-
tion —including
tion was developed.

v ./ v

Windows Applica-
sample code — 1 A
1-800-635-1577

tions Now!” it
includes a step-
of how an actual N
Windows applica-

1 Dunwoody Park, Suite 130
Atlanta, GA 30338

(404) 399-6236 e Fax (404) 399-9516

CASE:W, CASE:PM and CASEWORKS are trademarks of

CASEWORKS, Inc. All other products referenced are
trademarks of their respective companies.
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has the distinction of running under DOS (in character mode)
as well as under PM.

Of course, if you’re working with a database, you may not
need to look further than your database vendor. Omnis 5 appli-
cations can be ported transparently between Macintosh and
Windows and are relatively easy to design. Superbase 4 offers
its own programming environment, and dBFast/Windows is for
dBASE users wanting to move to Windows. dBFast claims also
to offer complete portability to the Macintosh.

If you speak Structured Query Language, you might like
Gupta’s SQL/Windows front end. For performance, db_Vista
(from Raima) and MDBS IV run under Windows and can give
you excellent results as long as you understand Codasyl and
Network database models. I’ve built applications with both
databases, but I write my code in C and use the bare Microsoft
toolkits, too.

Al

One of the more striking things about last fall’s American As-
sociation for AI meeting was how many of the exhibitors had
products for Windows, both in the expert-system and neural-
network areas. Kappa PC from IntelliCorp combines OOP with
a frame-based expert system; this is a major-league product,
but it also has a major-league price: $3500. For that, you can
buy about five copies of Knowledge Garden’s KnowledgePro,
which combines hypertext with an expert system. And I can’t
even list all the neural networks that run under Windows.

Bridging Applications

If you want to build a workstation from several Windows appli-
cations, you might want to look into the Bridge Tool Kit or
Bridge Batch, both from Softbridge. Or you can use the macro
languages built into Word for Windows, Word for PM, Ami
Pro, or Excel as your starting point and spin a web between
applications with Dynamic Data Exchange.

BUILDING FOR THE MACINTOSH USER INTERFACE

Peter Wayner

When Apple introduced the Macin-
tosh, it didn’t announce just a com-
puter but an entirely new way of pro-
gramming. The machine not only had
~ a CPU and memory, but it also had a

. ROM chip filled with routines that
. would do much more than access the
disk files. Every Macintosh program
interacted with you through these
standard Toolbox routines for creat-
ing windows, menus, radio buttons, and sliders. Apple wrote
guidelines for the user interface that specified the right way for
all Macintosh software to look and operate.

Unfortunately, all the easy life of the user mandated plenty
of work by the programmer. The Toolbox routines for manipu-
lating the user interface were well designed and extremely
modular; but at the beginning, programmers found it almost
impossible to start writing software for the Macintosh without
having first learned a large fraction of the Toolbox. That has
changed. There are now several different approaches to pro-
gramming with the Macintosh toolkit that blend different
amounts of OOP, graphical programming, and compiler and
interpreter techniques. Each of them makes it easy to build sim-
ple Macintosh applications in a day. Doing more complex work,
though, still requires a certain amount of diligence.
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Closet Secret

The skeleton application was the first solution developed by
programmers to handle the complexity of the Macintosh. Many
standard applications contained the same basic code for dis-
patching the mouse and keyboard events to the proper proce-
dures. Programmers quickly realized that these common rou-
tines could be abstracted and stored as a code skeleton. Writing
a Macintosh program was accomplished by making a copy of
the skeleton code and adding the new code for handling the dif-
ferent parts.

There may be as many skeletons as there are dedicated Mac-
intosh programmers, but some of the most popular ones are in
the public domain and distributed freely. Transkel is one popu-
lar skeleton, and it comes in two versions: for picture and text.
It can be found in archives and user-group libraries around the
country. (It is also available on BIX.) Many power program-
mers still swear by skeletons, because they can generate the
cleanest code. Of course, only power users can achieve this
nirvana.

Objectify Me

Apple also realized that programming the Macintosh often in-
volved many repetitive processes that could be abstracted. They
distilled these standard fragments of code into a set of objects
called MacApp, which run in the MPW. This system is sub-
stantially more sophisticated than a skeleton, because the entire
structure is designed in an object-oriented way. Thinking of the
Toolbox and the user interface with the object-oriented meta-
phor makes programming much simpler. In this view, the con-
trols—like radio buttons, menus, or slide bars—and the win-
dows are enchanted objects that accept orders from one
another. MacApp passes these messages around in the back-
ground, and the programmer, in theory, needs to worry only
about hooking up the correct button to the correct procedure for
handling it. MacApp does the rest.

Before, a programmer who wanted to add a window would
need to duplicate the code for opening the window, updating it,
and controlling the buttons and gadgets on it. A programmer
using MacApp would just issue the command to create a new
window object and add the objects for the buttons and controls.
The standard code for manipulating a window’s drag bar, its
scrollers, and its other features would be automatically bundled
in by the compiler. MacApp would also bundle the code for
handling all the different buttons and controls. The program-
mer does not need to even know about skeletons or worry about
doing most of the work.

Symantec has also added a set of objects, called the Think
Class Library, to its popular C and Pascal compilers. These are
quite similar to MacApp, and they provide much of the same
support in the same object-oriented style. Some nuances are
different, but the basic theme and usage are the same. These
libraries are included with the latest versions of the company’s
compilers (4.0 for C and 3.0 for Pascal) in a reasonably priced
package.

To programmers, the one great advantage of these object-ori-
ented systems is that it is easy to add to them and share each
other’s code. One company, Lexington Software Design, is
selling by subscription a product called Prepare( ) for extend-
ing the Think C Class Libraries. You get six issues as they
emerge from the shop, and each contains a number of different
useful objects. The firstissue, for instance, contains a sophisti-
cated list-manager object and a directory browser that is mod-
eled after ResEdit’s structure. Those who subscribe to Pre-
pare( ) will find it easy to build these into their own code. At
the present time, three issues have been published, and the
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PC Magazine’s Here’s what the experts are saying
Editors’ Personal Best 1990 about the hottest high performance
Byte's graphics board available -
Best Products of 1990, the Hercules Graphies Station Card ™!
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“ ..1024 x 768 non-interlaced 256 colour
mode is the only way Windows should
ever be run’”

Personal Computer World, Guy Swarbrick, Hercules
Graphics Station Card, June 1990, UK
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“If you do a lot of different kinds of graphics
but don’t want to spend too much, the
Graphics Station Card is for you.

Highly recommended.’
CADalyst, Ralph Grabowski, August 1990
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A GUI for All Systems

magine writing one in-

teractive, graphical ap-

plication and having it

run without and source
code changes—not even
conditional compilation—on
all the major graphical user
interface/window systems:
Open Look, Motif, Presen-
tation Manager, and the
Mac. Sound unlikely? This
is exactly what Extensible
Virtual Toolkit (XVT) by
XVT Software of Boulder,
Colorado, offers: a pro-
gramming interface featur-
ing source code portability
between all these window
systems. (See “A Virtual
Toolkit for Windows and
the Mac,’” March 1989
BYTE, and “Bridging Trou-
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BIX needed a friendlier, more graphical face that would look
and feel the same on a variety of computers. The company it
contracted used XVT to develop this look, which will be
available for Windows, Macintosh, Amiga, and other systems.

tween systems, XVT han-
dles user font changes inter-
nally for each target GUI
system. Your program does
not have to handle the par-
ticulars of the font you
select, but just an abstract
change of font.

Does this mean XVT ap-
plications work slower than
native GUI applications? I
compared a native drawing
application with a drawing
application that used the
XVT interface XVT-Draw.
After a painless XVT in-
stallation on a Mac Plus and
compilation with Syman-
tec’s Think C, I noticed no
difference in performance
between XVT-Draw and the
native MacDraw.

bled Waters,” April 1990

There are other issues to

BYTE))

You could say XVT is a generic win-
dow system. Therefore, any developer
in an organization that’s concerned with
protecting software investment should
become familiar with XVT. Not sur-
prisingly, one such concerned organiza-
tion is the U.S. government. XVT is on
the government’s list of recommended
application portability technology.

Another such organization is BIX,
which recently contracted Softwords to
develop a user-friendly graphical front
end to its on-line conference system (see
the photo) using XVT. BIX director
Stephen Laliberte says, “BIX subscrib-
ers embrace every imaginable type of
computer, and we wanted to have the
same functionality across a variety of
platforms.” According to Laliberte, the
new interface will be available for PC
compatibles, Macs, Amigas, and other
systems. It will let users point and click

to join conferences, read mail, edit mes-
sages, and perform other previously
command-oriented functions.

XVT implements a single, layered in-
terface with a set of libraries (one per
target GUI) and a common C language
header file. Each library and header file
combination, with accompanying util-
ities, tutorials, and documentation,
forms one XVT product. Together, the
library and header file present you with
C functions that transparently invoke
the native functions of the target GUL.

This approach might suggest that
XVT supports only those functions
common to all the target GUI/window
systems. This is not so. If a function
does not exactly map into all the target
GUI systems, XVT makes the layer
“thicker” to support a higher level of
function abstraction. For example,
since type fonts are often different be-

consider: Some GUI/win-
dow systems have functions not pro-
vided on other systems. If you need
those functions to do your job, then
XVT is not for you. XVT also requires
particular versions of tools on target
platforms. On the positive side, XVT
looks easier to program than Microsoft
Windows does. Comparing an XVT
Hello World program and the Hello,
Windows program in Charles Petzold’s
Programming Windows, 2nd Edition,
shows that similar functions can be pro-
grammed with fewer XVT statements.
Whatever makes notoriously complex
GUI programming easier is a boon to
programmers!

Steve Carpenter is an independent
consultant specializing in event-driv-
en software and open systems technol-
ogy. He can be reached on BIX as
“scarpenter.”

other three should come out during this year. After that, all six
will be available as one package.

Draw Me
Even though OOP is an easy way to think about the Macintosh,
it is still very textual. The GUI is created in MacApp with
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words, not pictures. Many people asked, “Why not write a
graphical program that lets a programmer draw an interface on
the screen and create Macintosh interfaces the Macintosh
way?" Several companies have done just that. Smethers Barnes
markets Prototyper, and Bowers Associates sells AppMaker.
Both let you build menus, windows, and control objects and
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then move, shrink, and grow everything on the screen with the
mouse until it looks just right. Prototyper lets you simulate how
the buttons interact, but this is limited to simple operations like
opening or closing a window. AppMaker and Prototyper can
“compile” these descriptions of the application into either C or
Pascal. The C or Pascal compiler converts these languages into
the basic machine code and Toolbox calls to build the user in-
terface on the screen. AppMaker’s code generator produces
code for the Think Class Libraries. Smethers Barnes says it
will have a Think Class version available soon.

AppMaker and Prototyper have a basic skeleton inside as
well as little skeletons for each of the possible window, menu,
or control objects. When compilation begins, Prototyper or
AppMaker customizes the various skeletons and glues them to-
gether in the right way. The result, however, is a hollow fa-
cade—it can only move the controls on the screen. You must
create all the interior code for manipulating data and doing the
actual work. In many cases, you must also provide the addition-
al functionality for making an object work. When I created a
list with Prototyper, the software generated a comment that
sent me poring through Inside Macintosh. AppMaker lets you
solve these problems once and for all, because you can edit the
skeleton fragments it uses. The software is useful for an expert
programmer who wants to save time, or an experienced pro-
grammer who doesn’t know anything about the Macintosh
Toolbox. The absolute beginner, though, will quickly get lost
when trying to modify the intermediate C or Pascal code.

Apple’s version of Allegro Common Lisp also comes with
graphical software for creating GUIs. This development envi-
ronment is a hybrid of object-oriented approaches like MacApp
and graphical techniques. The software has a nice graphical
editor for creating windows and controls, but it spits out ob-
jects, not skeleton code. People who use Lisp should find this
perfectly acceptable and expected. These objects are custom-
ized for your particular windows. When you attach the rest of
the program for handling the internal logic, you can do it within
the object-oriented metaphor of message passing. The windows
are just additional objects in the structure.

Interpret My Lips
Everything described so far could properly be called com-
pilers. The GUI is created by drawing or writing specifica-
tions, and the software converts these specifications into ma-
chine code directly or via an intermediate compiled language
like C or Pascal. Another class of software tools includes what
are essentially interpreters. These programs, which include the
famous HyperCard (now. distributed by Claris), the newer Ser-
ius (from Serius), and Prograph (from The Gunakara Sun Sys-
tems) have their own intermediate languages for describing the
user interface. These descriptions are interpreted when the
software is run by another program. The latest version of Pro-
graph, 2.0, includes a compiler for creating object code.
HyperCard and the similar Supercard (from Silicon Beach
Software) are software programs that interpret “stacks” of
cards. Each card can contain a number of controls, edit boxes,
and picture windows. The software interprets mouse-clicks by
looking at the instructions for the controls and then calls the
right routines. For some reason, it doesn’t seem natural to in-
clude HyperCard with the rest of these tools, but this may be
because the system is aimed at every Macintosh user, not just
the programming aficionado. These programs are, though, two
of the fastest ways to get an interface working on the Mac. The
downside is that you need to be running the same program.
Serius and Prograph are two of the more ambitious approach-
es to Macintosh programming. Everything, from the creation
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and location of the controls to the instructions that describe
them, is described graphically. Everything is a picture. You
don’t type out lists of instructions, but you create icons for op-
erations like addition and subtraction and string these icons like
pearls. The data flows out of the windows and controls and
down the lines between these operational icons, which change
the data. Ultimately, it reappears at the other end to be dis-
played by a window. These pathways act like variables contain-
ing the data.

Serius, however, stresses that its program should not be
thought of as just a graphical language. The software comes
with a wide variety of objects that handle the standard func-
tions as well as some of the newer ones. There are objects for
files, numbers, and text as well as CD-audio and network com-
munications. This spring, the company plans to introduce a
spreadsheet object that lets naive users put a spreadsheet inter-
face to whatever they want. There is also a complete set of func-
tions for handling a database of objects and files. The sample
functions contain a mail program with a few simple specifica-
tions. The tricky details of communicating with AppleTalk and
passing data are handled behind the simple facade of icons and
pathways. If the wide range of standard functions and objects is
not sophisticated enough, you can create your own in Pascal if
you follow the proper interface specifications. To do this, you
need the special developer’s version of Serius.

When the program performs as you want, Serius creates a
stand-alone application containing an interpreter and the in-
structions distilled from your icons. This production adds an
additional overhead so that even simple applications will re-
quire over 100K bytes of disk space. If you use this software,
you trade clean and efficient code for the ability to develop an
application quickly.

Prograch is another visual programming language with a so-
phisticated concept. It is not so much a set of objects to be
strung together as a completely new OOP language for handling
all problems. Serius could probably be described as a sophisti-
cated interface-building system. If you want to do anything
original or different, you need to build your own objects in a
traditional language like Pascal. Prograph, on the other hand,
is a pictorial data-flow language that contains icons for han-
dling base operations like strings, lists, arithmetic, and practi-
cally anything else you could want. There is no need ever to fire
up the Pascal compiler again. If you want to create something
special, there are special icons you can use to call any Macin-
tosh Toolbox routine. If these still aren’t enough, you can at-
tach C code resources as Prograph primitive icons.

Prograph contains the standard number of tools for creating
good user interfaces. These are interpreted by the system,
which contains nice facilities for debugging a program. The
compiler will also generate fast code. Dataflow languages like
Prograph are popular with researchers examining parallel pro-
cessing, because they make it easy to split jobs into bits that can
be done at the same time. This feature really doesn’t mean any-
thing to Macintosh users, but it is conceivable that it may come
to be valuable when the Macintosh starts running several pro-
cessors together.

XVT is a toolkit built for programmers who need or want to
run their software on the Macintosh, Microsoft Windows, PM,
and Motif. (See the text box ““A GUI for All Systems.’")

A Wide Range

There’s no question that a wide range of products exists for
creating GUIs for the Macintosh. The object-oriented exten-
sions like the Think Class libraries and MacApp and the simple
visual editors like AppMaker and Prototyper are probably the
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best items for accomplished programmers. They are quite use-
ful tools, but they often require a bit of tweaking to get things
perfect. The reward for this, though, is efficient code. The
complete systems like Serius and HyperCard are much more
accessible for the beginner. These systems often find more use
in custom programming environments like corporate computer
shops. The systems make it easy to get somethmg running
quickly, and the trade-off may be in the efficiency and size of
the code.

These systems will not, though, absolve you from the need to
think logically. They might be better described as new, more
powerful computer languages. The hype for these products
might imply that someone who can’t program a VCR will magi-
cally be able to create Macintosh applications, but this is simply
not true. The systems make life easier for programmers, but
they will not do everything.

THE NEW UNIX LOOK
Ben Smith

Although later than Macintosh, DOS
Windows, and PM in establishing
some serious standardization on win-
dow environments, the Unix commu-
nity has pretty much decided that the
X Window System is the basis of its
GUI. The exact appearance and be-
havior of that interface, however, are
still open to question: Will it be Open
Look (from AT&T and Sun Microsys-
tems), or will it be Motif (from the Open Software Founda-
tion)?

Writing applications that use X Window is notoriously diffi-
cult for programmers coming from the text-based Unix world.
Before you can do anything specific to your user interface, you
must, at least, do the following:

¢ establish interprocess communications to the X server

¢ define a window

°® communicate the window properties to the window manager
e create the resources (user-definable application properties)
® map the window to the screen

® set up the event-handling

e start the event loop

¢ generate graphical output in response to events

e shut down the application properly when done

Although each of these steps can be as simple as a few lines of
source code (with higher-level library functions, some are re-
duced to a single line), there are nearly 200 X-specific func-
tions and variables to work with.

Working with X Window at this level gives developers tre-
mendous freedom to create applications with any style they
want. But they must define that style. The potential danger is
the same anarchy and dissimilarity that exist in the user inter-
faces of MS-DOS applications. True, companies such as DEC
and Hewlett-Packard have strongly enforced style guides for X
applications, but each is different. Most applications are being
developed outside of these mega-companies.

At the same time that X Window was starting to gain accep-
tance as the possible common user interface, Sun was becom-
ing a popular graphics workstation. Yet Sun’s GUI—Sun-
View—didn’t use X Window. It is based on a completely
different protocol and graphics model—a proprietary one. So
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when Sun and AT&T became partners, much of the rest of the
Unix community reacted by forming the Open Software Foun-
dation, and Motif was conceived as OSF’s first product. (See
“OSF/Motif,” page 230, May 1989 BYTE.)

Motif is a standard for X applications; it has a well-defined
appearance and behavior for applications. Not only that, but it
follows much of the style of PM, and it was accepted by a major-
ity of the major Unix companies, including IBM, DEC, and
HP. (Motif won an award of excellence from BY TE for its polit-
ical achievements as much as for its good looks.)

The AT&T and Sun relationship spawned a competing GUI:
Open Look. This one also runs on X Window but has much the
same style as SunView. (See *“Face to Face with Open Look,”
December 1988 BYTE.)

Open Look and Motif offer the developer the tools to follow
their appearance and behavior guidelines. Both provide OOP
utility, and both involve a level of programming with greater
complexity than simple X Window (an oxymoron if there ever
was one).

Motif offers the User Interface Language (UIL) for-describ-
ing the use of the widgets and gadgets that make up a Motif
application. AT&T (actually, Unix System Laboratories) has
XView—really just a set of tools designed to facilitate porting
from SunView to Open Look, but also used to build any new
applications that are compliant with Open Look. No matter
which might be the better user interface (see “Window Wars”
on page 124), neither was going to gain dominance (let alone
acceptance) until there was an easier way to build applications
than hand-coding the user interface.

Solutions

Companies such as IXI of London, U.K., were eager to develop
Motif applications. They realized that the quickest way to make
programmers productive in this rich and complex environment
was to first develop a Motif program for developing Motif pro-
grams. IXI’s Motif development system is for its own in-house
use, but the final result of its effort is X-desktop, the Motif
application most commonly bundled with Motif.

Integrated Computer Solutions of Cambridge, Massachu-
setts (its offices are just a few blocks from OSF central), has
produced the Builder Xcessory, a GUI-based user interface
builder and testing system for Motif applications. It can read in
and generate Motif’s UIL as well as generate C code. You drag
and drop icons of Motif widgets and stretch and move them on
your parent window, change the attributes and resources, and
view the class relationships of your elements. You then create
program stubs for the C code that will perform callback actions
that widgets will use. Development, testing, and management
of these underlying routines must be done outside of the Builder
Xcessory. (ICS also provides libraries for X Window System
11, Motif, and Open Look.)

On the Open Look side of WYSIWYG user-interface build-
ers, Sun has produced the OpenWindows Developer’s Guide
(DevGuide—Guide is an acronym for Graphical User Interface
Design Editor). You use DevGuide in a similar way to ICS’s
Builder Xcessory: dragging widget icons onto a window and
defining their attributes and actions. As with Builder Xces-
sory, DevGuide only goes as far as the user interface.

Visual Edge of St. Laurent, Quebec, Canada, is the develop-
er of UIM/X, one of the first of the Motif Style Guide-com-
pliant application builders to providle WYSIW YG application-
building tools for X Window. With UIM/X, every facet of the
Motif toolkits is available to the developer. The design is con-
sistent with the normal process of creating a GUI application.
The complexity of developing an X Window-based application
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is greatly simplified by this design and development system.

The first step is the layout of an application’s windows. You
select the widgets and gadgets from menus and drop them on
the windows. The action of selection, placement, and resizing
of widgets is consistent, since UIM/X is, in itself, fully compli-
ant with the Motif guidelines. As you create the look of an ap-
plication, you can change the properties of each widget individ-
ually or as a group, because the organization of all the elements
follows the philosophy of OOP: child widgets inherit the prop-
erties of the parent.

The second step in creating an application with UIM/X is
attaching behavior and action to the widgets. Not only can you
specify Motif toolkit (Xm) actions and behavior, but you can
also reference any X intrinsics (Xt) and X function calls, or
even write your own.

The third phase is testing. Because UIM/X has a built-in C
interpreter, you can test any C routines that you may use as call-
backs.

Unlike the Next Interface Builder, with UIM/X, you must
drop into a standard shell to create and run the project manage-
ment utilities such as make and sces. UIM/X does not use Mo-
tif’s UIL but instead has its own tables and runs and generates
C source code.

If you plan on developing for Motif and Open Look with
UIM/X, you’re in luck. Visual Edge has an Open Look version
for developing Open Look applications.

What’s Next?

Running counter to the X trend is the NextStep user interface,
which doesn’t support X Window (as yet), let alone run under
it. Also, it is available only on the Next system and the IBM
RISC System/6000.

However, NextStep shouldn’t be discounted; developers who
have a free choice will often pick NextStep because of Next’s
Application Kit and Interface Builder. For example, despite the
lack of Next dominance in the Unix environment, Lotus pro-
grammers began with Next when they developed their state-of-
the-art spreadsheet, Improv. (See “What’s NeXT After 1-2-
32,” October 1990 BYTE.)

The Interface Builder is more than the name implies; more
appropriately, it should be called the Builders Interface, be-
cause it is the front end to all the steps of developing an applica-
tion for NextStep: designing, coding, and debugging, as well as
managing the collection of source and object files that are part
of a complex project.

The most visual of all the elements of Interface Builder are
the tools for designing the user interface and associated icons.
The Next libraries contain all the classes, methods, and func-
tions of the Application Kit. You link in the tools for sound and
music. And you can create your application using Objective-C
as well as C.

The developer’s interface is a fine example of NextStep pro-
gramming: a combination of a GUI, a graphics application (the
interface builder), and some pretty standard utilities that are
hidden from view. ®

Martin Heller, a contributing editor for BYTE, develops soft-
ware in Andover, Massachusetts, and is writing an advanced
Windows programming book to be published this fall by John
Wiley & Sons. You can reach him on BIX as “mheller.”” Peter
Wayner, a consulting editor for BYTE, is working toward a
Ph.D. in computer science at Cornell University. You can con-
tact him on BIX as “pwayner.” Ben Smith is a BYTE technical
editor and the author of UNIX Step-by-Step (Howard W. Sams
& Co., 1990). You can contact him on BIX as “bensmith.”
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Bend Us. Shape Us.

Any Way

As long as you love us, it’s all right. And
love us you will. Statistical software from
SPSS is designed to work the way you
work. By giving you the power to enter,
edit, manage, analyze and present data
on virtually every type of PC, worksta-
tion, minicomputer and mainframe. By
giving you better decision-making ability
through the most comprehensive set of
statistical procedures available. And by
giving you a choice of options to meet
your specific data analysis needs. So if
you're thinking about statistical software,
think about flexibility. Because flexibility
means value. And when it comes to value,
we top the charts.

The Accessibility of SPSS makes it ideal
for beginners and advanced users alike.
With its straightforward menus and con-
text-sensitive help and statistical glos-
sary, SPSS gets you started fast. And with
the help of our time-saving programming
facilities, including macros and a matrix
language, you'll have the power to go
deeper even faster. And regardless of
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be supported by the documentation and
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for over 25 years. Documentation that
INFOWORLD calls “The Best in the
Business.”
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The Statistical Procedures in SPSS
give you the power to examine data mere
thoroughly, revealing patterns that might
otherwise go unnoticed. We offer the
most in-depth group of statistical proce-
dures available, including univariate and
multivariate descriptives, model building,
hypothesis testing, clustering and classi-
fication, survival analysis, time series and
perceptual mapping. No matter what your
question, SPSS provides the flexibility to
find the answer.

The Data and File Management
capabilities of SPSS give you unparal-
leled flexibility when preparing data for
analysis. With SPSS, information can be
quickly reorganized, cleaned and trans-
formed, regardless of size or structure.
Multiple missing values for nonresponses
can be defined and labeled according to
your specifications, while built-in controls
easily manage information stored in com-
plex file formats, including custom file
formats. Self-documenting portable files
give vou the freedom to move your analy-
sis from one computing environment

to the next, saving time and resources.
And because SPSS supports most popular
micrccomputer file types including
Lotus® DBF and SYLK, and offers free
interfaces to such leading SQL-based
database management systems as
Informix;* ORACLE® and Sybase;’
there’s no need to re-enter data or
write out intermediate files.

Want To.

The Choice of Options offered by SPSS
provides the flexibility to meet both your
immediate and future data analysis needs.
Unlike other statistical packages, we give
you more than just the ability to choose
between the options you may or may

not need. We give you a choice of options
designed to work together. Options that
work as a system, providing the best pos-
sible software solution. Options for data
entry and editing. Or producing publica-
tion-ready tables and reports. Options

to analyze the past and help predict the
future. Or to present your results with
over 40 high-impact color displays, m-
cluding a variety of charts and maps.

No matter what you da, SPSS can help
you do it better.
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value of SPSS, suppliers of statistical solu-
uons to over 2 million users worldwide.
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hit tomorrow.
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RESOURCE GUIDE

Graphical User Interfaces

The following companies, referenced in the preceding articles, supply hardware and software that provide graphical user interfaces.
This list is not intended to be all-inclusive.

Apple Computer

20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010

fax: (408) 996-0275

Circle 1226 an Inquiry Card.

Asymetrix

110 110th Ave. NE,

Suite 717

Bellevue, WA 98004

(206) 462-0501

fax: (206) 455-3071

Circle 1227 an Inquiry Card.

Blyth Software

1065 East Hillsdale Blvd.,
Suite 300

Foster City, CA 94404
(415) 571-0222

fax: (415) 571-1132

Circle 1228 on Inquiry Card.

Borland International
1800 Green Hills Rd.
Scotts Valley, CA 95066
(408) 438-8400

fax: (408) 438-8696
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Bowers Development

P.O. Box 9

Lincoln Center, MA 01773
(508) 369-8175

fax: (508) 369-8224
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Candlelight Software
2375 East Tropicana Ave.,
Suite 320

Las Vegas, NV 89119
(702) 456-6365

fax: (702) 434-0580

Circle 1231 on Inquiry Card.

CaseWorks

1 Dunwoody Park,

Suite 130

Atlanta, GA 30338

(404) 399-6236

fax: (404) 399-9516
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Claris Corp.

5201 Patrick Henry Dr.
P.O. Box 58168

Santa Clara, CA 95052
(408) 727-8227

fax: (408) 987-7447
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CNS, Inc.

7090 Shady Oak Rd.
Eden Prairie, MN 55344
(612) 944-0170

fax: (612) 944-0923
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Commodore Amiga, Inc.

1200 Wilson Dr.

West Chester, PA 19380
(215) 431-9100

fax: (215) 431-9156
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Digitalk, Inc.

9841 Airport Blvd.

Los Angeles, CA 90045
(800) 922-8255

fax: (213) 645-1306
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Digital Research, Inc.
70 Garden Court
Monterey, CA 93940
(408) 649-3896

fax: (408) 646-6248

Circle 1236 on Inquiry Card.

Easel Corp.

25 Corporate Dr.
Burlington, MA 01830
(617) 221-2100

fax: (617) 221-3099
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Echelon Development
Corp.

6 New England Executive
Park

Burlington, MA 01803
(617) 229-2740

fax: (617) 273-0749
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GenSoft Development
Corp.

(formerly Bumblebee
Software)

4122 128th Ave. SE,
Suite 200

Bellevue, WA 98006
(206) 562-1157

fax: (206) 562-0690
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GeoWorks

2150 Shattuck Ave.
Berkeley, CA 94704
(800) 772-0001
(415) 644-0883

fax: (415) 644-0928
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The Gunakara

Sun Systems

2745 Dutch Village Rd.,
Suite 200

Halifax, Nova Scotia,
Canada B3L 4J9

(902) 455-4446

fax: (902) 455-2246
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Gupta Technologies, Inc.

1040 Marsh Rd.,

Suite 200

Menlo Park, CA 94025
(415) 321-9500

fax: (415) 321-5471

Circle 1243 on Inquiry Card.

Hewlett-Packard Co.
19310 Pruneridge Ave.
Cupertino, CA 95014

(800) 752-0900

fax: (208) 344-4809

Circle 1244 on Inquiry Card.

IBM Corp.

Old Orchard Rd.
Armonk, NY 10504
(914) 765-1900

Circle 1245 on Inquiry Card.

ImageSoft, Inc.

2 Haven Ave.

Port Washington, NY
11050

(516) 767-2233

fax: (516) 767-9067

Circle 1246 an Inquiry Card.

Integrated Computer
Solutions, Inc.

201 Broadway
Cambridge, MA 02139
(617) 621-0060

fax: (617) 621-9555

Circle 1247 on Inquiry Card.

IntelliCorp

1975 El Camino Real W
Mountain View, CA 94040
(415) 965-5500

fax: (415) 965-5647

Circle 1248 on Inquiry Card.

IXI, Ltd.

62-74 Burleigh St.
Cambridge CB1 10J,
U.K.

44-223-462131

Circle 1249 on Inquiry Card.

JPI

1101 San Antonio Rd.,
Suite 301

Mountain View, CA 94043
(415) 967-3200

fax: (415) 967-3288

Circle 1250 on Inquiry Card.

Knowledge Garden

473A Malden Bridge Rd.
Nassau, NY 12123

(518) 766-3000

fax: (518) 766-3003

Circle 1251 on Inquiry Card.

Lexington Software
Design

72A Lowell St.

Lexington, MA 02173
(617) 863-9624

Circle 1252 on Inquiry Card.
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Logitech, Inc.
6505 Kaiser Dr.
Fremont, CA 94555
(415) 795-8500

fax: (415) 792-8901

Circle 1253 on Inquiry Card.

MDBS

2 Executive Dr.
P.O. Box 6089
Lafayette, IN 47903
(317)447-1122

fax: (317) 448-6428

Circle 1254 on Inquiry Card.

Microformatic

26 Plains Rd.
Moodus, CT 06469
(203) 873-2173
fax: (203) 873-2171

Circle 1255 on Inquiry Card.

Microsoft Corp.

1 Microsoft Way
Redmond, WA 98052
(206) 882-8080

fax: (206) 883-8101

Circle 1256 on Inquiry Card.

Mozart Systems Corp.
1350 Bayshore Hwy.,
Suite 630

Burlingame, CA 94010
(415) 340-1588

fax: (415) 340-1648

Circle 1257 on Inquiry Card.

Next, Inc.

900 Chesapeake Dr.
Redwood City, CA 94063
(415) 366-0900

fax: (415) 780-3714

Circle 1258 on Inquiry Card.

Open Software
Foundation

11 Cambridge Center
Cambridge, MA 02142
(617) 621-7300

fax: (617) 621-0631

Circle 1259 on Inquiry Card.

Precision, Inc.
8404 Sterling St.,
Suite A

Irving, TX 75063
(214) 929-4888

fax: (214) 929-1655

Circle 1260 on Inquiry Card.

ProtoView Development
Co.

353 Georges Rd.

Dayton, NJ 08810

(908) 329-8588

fax: (908) 329-8624

Circle 1261 on Inquiry Card.

Quarterdeck Office
Systems

150 Pico Bivd.

Santa Monica, CA 90405
(213) 392-9701

fax: (213) 399-3802

Circle 1262 on Inquiry Card.

Raima Corp.

3245 146th Place SE,
Suite 230

Bellevue, WA 98007
(206) 747-5570

fax: (206) 747-1991

Circle 1263 on Inquiry Card.

Ryan-McFarland Corp.
8911 Capital of Texas
Hwy. N

Austin, TX 78759

(800) 762-6265

fax: (512) 343-9487

Circle 1264 on Inquiry Card.

Samna Corp.

5600 Glenridge Dr.
Atlanta, GA 30342
(404) 851-0007

fax: (404) 255-9460

Circle 1265 on Inquiry Card.

Serius Corp.

1981 East 4800 South
Salt Lake City, UT 84117
(800) 876-6847

fax: (801) 277-2440

Circle 1266 on Inquiry Card.

Silicon Beach Software
9770 Carroll Center Rd.,
Suite J

San Diego, CA 92126
(619) 695-6956

fax: (619) 695-7902

Circle 1267 on Inquiry Card.

Smethers Barnes

P.O. Box 639

Portland, OR 97207

(503) 274-2800

fax: (503) 274-0670

Circle 1268 on Inquiry Card.

The Softbridge Group
125 Cambridge Park Dr.
Cambridge, MA 02140
(800) 955-9190

(617) 576-2257

Circle 1269 on inquiry Card.

SoftWorks International
P.O. Box 8628

Atlanta, GA 30306

(404) 876-6115

fax: (404) 876-0765

Circle 1270 on Inquiry Card.

Spinnaker Software

201 Broadway
Cambridge, MA 02139
(617) 494-1200

fax: (617) 494-1219

Circle 1211 on Inquiry Card.

Stony Brook Software

187 East Wilbur Rd.,

Suite 9

Thousand Oaks, CA 91360
(800) 624-7487

fax: (805) 496-7429

Circle 1212 on Inquiry Card.

Sun Microsystems

2550 Garcia Ave.
Mountain View, CA 94043
(415) 960-1300

fax: (415) 969-9131

Circle 1213 on inquiry Card.

Symantec Corp.

10201 Torre Ave.
Cupertino, CA 95014
(408) 253-9600

fax: (408) 252-4694

Circle 1214 on Inquiry Card.

Unix System Laboratories
P.O. Box 25000
Greensboro, NC 27420
(800) 828-8649

fax: (919) 855-2753

Circle 1215 on Inquiry Card.

Visual Edge Software,
Ltd.

3870 Cote Vertu

St. Laurent, Quebec,
Canada H4R 1V4

(514) 332-6430

fax: (514) 332-5914

Circle 1216 on Inquiry Card.

The Whitewater Group
1800 Ridge Ave.
Evanston, IL 60201

(708) 328-3800

fax: (708) 328-9386

Circle 1217 on inquiry Card.

WinSoft Corp.

10 Coleman Place,

Suite 3

Menlo Park, CA 94025
(415) 324-9552

fax: (415) 324-9580

Circle 1218 on Inquiry Card.

XVT Software, Inc.

P.O. Box 17665

Boulder, CO 80308

(303) 443-4223

fax: (303) 443-0969

Circle 1219 on Inquiry Card.

Zortech, Inc.

4-C Gill St.

Woburn, MA 01801

(617) 937-0696

fax: (617) 937-0793

Circle 1220 on Inquiry Card.

Inclusion in the resource
guide should not be taken as
a BYTE endorsement or
recommendation. Likewise,
omission from the guide
should not be taken
negatively. The information
here was believed to be
accurate at the time of
writing, but BYTE cannot be
responsible for omissions,
errors, or changes that occur
after compilation of the
guide.
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Embedded
Systems in Control

Chips that once powered PCs are now in airplanes, automobiles, and appliances—
and are changing the nature of embedded control

Rick Cook

rom disk drives and laser printers to home appli-

ances, embedded computer systems are part of our

lives. In fact, the average computer nonuser probably

uses a dozen or more computers regularly but does
not recognize them as computers, because the devices are
dedicated to running things like cordless telephones and
automobiles (see the text box “Chips in the Old Block” on
page 156).

The use of embedded systems is spreading rapidly for two
main reasons. One is convenience. Putting a computer in an
appliance, a car, or a turret lathe makes the equipment more
flexible and better able to meet our needs. In a computer
system, too, it makes more sense to have dedicated proces-
sors in keyboards and disk drives than to use the
system processor to handle mundane repetitive
chores.

The other reason for more widespread use of
embedded systems is cost. Traditionally, con-
trol functions have been handled by mecha-
nisms such as timers, cams, and relays. Today,
an embedded computer-control system is not
only more reliable than the older technologies
but usually cheaper as well.

Another contributing factor to the prolifera-
tion of embedded processors is the tendency to
use more of them to do a job. Hard disk drive
controllers, keyboards, printers, and high-reso-
lution video cards are all likely to have their
own processors today. The processors are inex-
pensive enough that it makes sense to boost
overall system performance by dedicating them
to specialized jobs. Fifteen years ago, an indus-
trial robot arm might have been controlled by a
single computer; a modern arm might have five
or six microprocessors, each controlling a spe-
cific function (e.g., the elbow or the gripper)
and backed up by an embedded computer system
to handle overall control and communications.

ILLUSTRATION: LYN BOYER-PENNINGTON © 1991

Atbottom, embedded systems are like any other computer
systems, but they have their own special characteristics and
present their own peculiar problems. Broadly speaking, em-
bedded systems fall into two major varieties: Event control-
lers are directly concerned with managing interaction with
the real world, and embedded microprocessors do higher-
level calculations and control functions.

Embedded microprocessors usually supervise groups of
event controllers, or they handle more elaborate calcula-
tions, such as constructing bit maps in a laser printer. Be-
cause of the jobs they do, embedded microprocessors tend to
be more like the computer systems you would normally
work with, although with significant differences. The
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68030 or Intel i960 in a laser printer is an example of an em-
bedded microprocessor.

Although the real-time, real-world orientation of embedded
systems applies most strongly to event controllers, embedded
systems of all kinds are usually concerned with events happen-
ing in the outside world, whether it is the timing of a spin cycle
on a washing machine or the handling of aircraft flight con-
trols. In many cases, the system has to accept and respond to
inputs within a predictable amount of time. A late answer is a
wrong answer and may cause serious problems. As a result, op-
erating systems, programming languages! and computer-aided
software engineering (CASE) tools written for embedded sys-
tems are extremely time-conscious. For example, most em-
bedded-system languages—whether assembly or high-level—
specify the maximum and minimum number of clock cycles an
instruction will take to execute.

For a programmer, an embedded system has some problems
and some compensating advantages. It is expected to perform
only over a range of known behaviors, unlike a personal com-
puter, which is expected to handle any *“compatible” hardware
or software you throw at it. If the embedded system does what’s
expected under the specified conditions and doesn’t do any-
thing too seriously wrong with the undefined conditions, the
implementation is a success. The problem with an embedded
system is that the consequences of a failure can range from ex-
pensive to disastrous. A compact disc player that won’t access
one of the tracks on a disc is going to cost the CD manufacturer
a lot of money and good will. A faulty antilock braking system
on an automobile will cost the owner a lot more than that. Be-
cause the consequences of buggy embedded-system software
can be so heavy, systems developers tend to be very careful and
to test their products thoroughly.

Testing is easier to do with event controllers than with the
larger, more complicated systems that rely on embedded micro-
processors. An event controller usually has a fairly small pro-
gram (less than 64K bytes of code), and the system behaviors
are simpler and can be more closely specified. An embedded
microprocessor, on the other hand, is likely to run much larger
programs and have to deal with the behavior of larger and more
complex systems.

An aircraft autopilot for a commercial airliner, for instance,
may use three completely different processors (say, a Zilog
Z80000, a Motorola 68030, and a proprietary processor) run-
ning software written by three different teams using three dif-
ferent approaches. Even the libraries of standard functions will

be different. In opera-
BYTE EGENEIIIT

tion, the autopilot com-
Think “computer,” and you

pares the results of the
three systems, and if
generally think “desktop sys-

they disagree, it takes
the majority decision.

tem.” However, as more  Lhe Hardware
. The type of hardware
powerful MICroprocessors  ysed for embedded sys-

tems covers a broader
range than that used for
computer systems. A
significant fraction of
the embedded-system
market is still served by
4-bit processors, for
example; at the other
end, the latest RISC
chips and 32-bit pro-

migrate into application-spe-
cific environments, the lines
between personal computers
and embedded systems may
become blurred.

184 BYTE * JUNE1991

cessors are used in some applications.

The most common kind of event controller is a microcon-
troller, which is a microprocessor with auxiliary circuits such
as A/D converters (ADCs), timers, and RAM and EPROM
built right onto the chip. Microcontrollers are intended to be as
self-contained as possible, because that reduces the cost of the
system.

One of the most striking features of the microcontroller mar-
ket is the number of controllers that are using the same basic
architecture. For instance, a company may offer two dozen or
more versions of the same chip but all differing in speed, bus
width, and auxiliary features such as the amount of ROM and
the number of timers or ADCs on the part. The reason for this
kind of flexibility is that cost is all-important for high-volume
applications such as consumer electronics and automobiles.
Choosing a microcontroller with only 256 bytes of RAM and
two timers may save 50 cents a part over a controller with 1K
byte of RAM and four timers. In a million-unit application, that
is a significant difference.

The importance of cost also explains why, until very recent-
ly, 4-bit controllers outsold the 8-bit models. Often, microcon-
troller applications are very simple—perhaps as simple as re-
placing a mechanical timer. Four-bit controllers were adequate
and less expensive, so they were preferred. The decline of the
4-bit controller isn’t because manufacturers want more power
in these systems (although that is a trend, too) but because the
cost difference between 4- and 8-bit controllers has essentially
disappeared.

From the 4-bit and simple 8-bit controllers, applications
shade upward in complexity and required power. Nearly every
successful microprocessor has spawned a microcontroller vari-
ation. You can still find 1802s, 6502s, 6809s, Z80s, and other
popular chips of 15 years ago powering everything from dish-
washers to industrial robots. A number of chips that never
achieved commercial success in computers are popular in con-
trol applications. For example, National Semiconductor’s 16-
and 32-bit processors are widely used. Today, there is also a
new microcontroller called the Echelon Neuron (see the text
box “Echelon: A $10 Device Controller” on page 158).

Generally, the decision to use a microprocessor rather than a
microcontroller depends on the task at hand. Microcontrollers
are better suited to doing “dirty work”—interfacing and direct
control, for example. Microprocessors are typically used to
control groups of microcontrollers in applications where the mi-
crocontrollers’ more generalized architectures and flexibility
pay off.

There are other reasons for using microprocessors, however.
One of them is the need for sheer power. Although microcon-
trollers can be powerful, they are usually not at the cutting edge
of CPU design. The need to add memory and auxiliary func-
tions means that a microcontroller takes more real estate than
the equivalent microprocessor. Sometimes, embedded systems
need all the power they can get, even at the expense and compli-
cation of using a microprocessor.

The high end of jobs in industrial automation, real-time
video control, and other such applications stretches even the
latest chips to the limit. For example, high-power 32-bit RISC
chips like the Motorola 88000 and Sparc International’s
SPARC are used in some control applications.

Unlike microcontrollers, which concentrate on auxiliary cir-
cuits and low cost, microprocessors specifically designed for
embedded-system applications tend to be state of the art. Intel’s
960 is a superscalar 32-bit processor available in versions of up
to 40 MHz and 30 VAX million instructions per second.

Laser printers are one place where powerful microproces-



NO CHARGE!?

We Added...to DesignCAD 3D version 3.1: A Basic-like programming language
entitled BasicCAD. We added new commands. We added hardware support for dozens
and dozens-of new devices We made hundreds of overall internal enhancements!
We improved the manuals, the packaging and the speed.

How much extra did we charge? Nada. Nothing. Zip. No extra charge at all.

Oh. sure...our accountant said we could increase the price. Our lawyer said there was no legal
reason not to charge more. A minister said we had no moral obligation to keep the same prlce'
So, why didn't we raise the price for DesignCAD 3D version 3.17

. Because...in the Great American Tradition we said
“Aw .What the Heck. Let's see the other guys beat this price!”
DesignCAD 3D version 3.1 sells for $399. -

Does this Include everything? Yes. We include everything! The programming language, the. -
hardware device drivers (more than 450), built-in shading capability, hidden line removal capability.
solid-object modeling capability, translators to-and-from other file formats, are all included!
How can you afford to seil a program like this at such a low price?

This is our most often asked question. We have'a simple answer. Yolume. We sell thousands
of these programs each.month! If we were to charge thousands of dollars per copy
(like'our competitors) we would restrict our sales to the professional trades only.

By lowering our price we sell to professional architects and engineers as well as
the ordinary individual' Many ordinary individuals purchase DesignCAD 3D
for personal projects. Many people purchase DesignCAD 3D and perform CAD
Drafting at niights and o weekends as‘a second job!

People design “dream homes” and “widgets™.
The uses are limited only by YOUR imagination!

% If there ever was a CAD program
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= are overpnced it's DesignCAD!
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W eSignCAD 3D ‘ 'Dm:,::;f% 5
5399 | f'k Amencan

Small Business Computers; Inc.
327 South Mnl Street - Pryor, Okiahoma 74361
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' Remember - Amencan Small Business Compulers also sells a 2D version of Des:gnCAD It costs oniy $299!
Write or call for, FREE brochures that will: help you determine whnch program best suits your need.

-

Circle 23 on Inquiry Card.



Chips in the Old Block

Vinny Minchiilo

n 1966, the Oldsmobile Toronado was the first American

car to have front-wheel drive. In 1977, it was the first car

to be outfitted with a computer. The system was called

the MISAR—Microprocessed Sensing and Automatic
Regulation. Its job was to compare input describing engine
vacuum, engine speed, coolant temperature, and crankshaft
position with values stored in ROM and then calculate the op-
timal moment for the distributor to fire a spark.

The MISAR’s brain was a two-chip set from Rockwell In-
ternational: a 10-bit microprocessor with I/O and A/D-con-
version circuits, and a ROM chip with a little over 10K bytes
of data. This simple system boosted the Toronado’s fuel mile-
age from 13.8 to 15 miles per gallon. Still stinging from the
OPEC nightmare, Detroit deemed the project a success. The
computerized car was born.

Today’s engine-control unit is much more complex. In as
little as 2.5 milliseconds, the ECU must take in information
about the amount of air coming into the engine, air tempera-
ture, fuel pressure, throttle position, manifold vacuum, en-
gine speed, and more. From this data, it determines optimal
levels for spark firing, ignition timing, and fuel-injection
time (i.e., how long the fuel injector nozzle should spray gas-
oline into the cylinder).

In most cases, the ECU microprocessor is a specially de-
signed 8- or 16-bit chip based on an existent processor. At one
time or another, just about every major chip manufacturer has
had its product in a car on the road.

Although Rockwell International made the first engine-
control microprocessor, Motorola has become the biggest
player. You’ll find derivatives of its 68000 (the original Mac-
intosh CPU) in Chrysler and General Motors cars. Ford has
used chips from Toshiba, Motorola, and Intel. Chrysler origi-
nally used an RCA processor for engine management, as well
as some Texas Instruments chips in its technologically ad-
vanced—but universally hated—voice synthesis systems (the
ones that reminded you over and over again, *“Your door is
ajar.”).

Not long after the introduction of the MISAR, Ford intro-
duced its first ECU, based on a Toshiba microprocessor. In
1980, the company switched to a customized version of the
Motorola 6800 (a predecessor of the 68000). Then in 1984,
Ford made a major advance in automotive computers with the
introduction of the electronic engine-control module—the
EEC-IV.

The EEC-IV featured a custom-designed Intel 16-bit chip.
With capabilities beyond those of traditional 8-bit systems, the
EEC-1V was able to deliver fuel to each cylinder independent-
ly and accurately. The unit brought new efficiencies to Ford’s
aging 302-cubic-inch engine, which became the heart of one
of today’s most potent and popular sports cars, the 5.0-liter-
engine Mustang GT.

For 1994, Ford’s EEC-IV will be getting a new lease on
life. The original Intel 16-bit 8065 controller chip will be
joined by a second 8065 chip. The two will operate in a copro-
cessor arrangement, with the second chip controlling the
transmission.

Although it was the first to bring computers to cars, GM
was not able to maintain its lead—but that could change. GM

currently uses an 8-bit Motorola 68HC11 processor. But a
joint development agreement between GM’s Delco division
and Motorola has created the 68332, the first 32-bit processor
designed for automotive use. Planned for introduction in GM
cars around 1995, this chip is based on the 68020, found in
the Mac II. While some claim a 32-bit processor is overkill,
GM maintains that the next generation of cars will have to
pack at least that much computing power. In fact, one experi-
mental GM system is so complex that it needs two 32-bit
68332 processors.

The Japanese have also embraced automotive computer
technology. Nippon Denso, the Japanese electronics giant,
manufactures the Toyota Computer Controlled Systems.
Toyota’s flagship luxury car, the Lexus LS400, uses TCCS
computers in innovative ways to control the drive train, in-
cluding shifting the automatic transmission electronically.

Not to be outdone, Nissan’s flagship, the Infiniti Q45 se-
dan, carries 14 separate computer modules that control the
engine, transmission, speed-sensitive power steering (e.g.,
the slower you drive, the more power assist you get), security
system, adjustable suspension, and more. Every module on
the Infiniti Q45 is connected to an on-board communications
system called the Diagnostic Data Link; technicians can
download information about all modules through a single
communications connection.

Like many luxury cars, the Infiniti and the Lexus come
with antilock braking systems. While ABS is one of the most
noticeable and beneficial features that computers have
brought to cars, monitoring and controlling the brake system
is actually one of an on-board computer’s easiest jobs.

Another feature, electronic traction control, relies on the
same sensors and technology as does ABS. Electronic trac-
tion control minimizes wheel-spin by automatically reducing
engine power—particularly on low-traction surfaces, such as
ice or gravel.

LANs on Wheels

The basic automobile wiring system has not changed funda-
mentally over the years. Every switch is more or less directly
wired to the device it operates. Open the door of almost any
luxury car, and look at the cable running from the door to the
body; it looks more like a phone company trunk line than car
wiring. It’s not uncommon for that cable to carry up to 50
pairs of wire.

Now, imagine that same trunk replaced by a single LAN-
style twisted-pair cable. The concept is called multiplexing, a
technology that’s crucial if cars are to take full advantage of
computers. Rather than having a traditional wiring harness,
the car would have its own digital bus, with electric windows,
electronic fuel-injection system, antilock brakes, and trans-
mission hooked to it—just as a computer has disk drives,
monitor, keyboard, and other devices connected to its bus.

Consider a light switch. Instead of sending electric current
directly to the lights, the switching action would trigger an
input signal module activating a body control module that
would send a signal down the bus. The appropriate output sig-
nal module would pick up the instruction and activate the
proper relay to send current to the lights. That’s how it hap-
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pens on the $55,000 Cadillac Allante sports car—one of the
first cars to incorporate some multiplexing.

Running a true digital bus through the car will allow com-
puters to share sensors and trade information. The bus will
provide a foundation for future centralized computing sys-
tems and make it easier to add more and more high-tech op-
tions. In short, multiplexing will do for the automobile what
the hard disk drive did for the PC.

Coming Attractions

For the last few years, Buick has been displaying a concept
vehicle (an engineering dream car) with all its accessories
completely controlled by voice command. There’s also elec-
tronically controlled four-wheel drive, a satellite navigation
system, and drive-by-wire.

A drive-by-wire system is similar to the fly-by-wire sys-
tems used in fighter jets. Instead of mechanical links running
from the steering wheel, pedals, and shift controls, these de-
vices merely send electronic signals along the data bus to the
controllers for the front wheels, accelerator, or transmission.
Thus, unencumbered by the need to have the controls physi-
cally connected to the vehicle, designers will have the flexi-
bility to locate the positions of the driver, passengers, and
their respective controls anywhere in the car.

Another development with far-reaching possibilities is the
electronic clutch, which will provide all the advantages, effi-
ciencies, and fun of a standard-shift car along with the ease of
an automatic, The current Ferrari Formula 1 racer features
buttons on the steering wheel to select the next higher or lower
gear. You use the clutch only to start the car from a dead stop.

Other innovations on the drawing board include a comput-
erized muffler that generates sounds to cancel out exhaust
noise, a “tattletale™ feature that will inform your dealer of
your car’s all-time top speed, roof panels that change from
clear to black at the touch of a button (based on LCD technol-
ogy), and active suspensions that adjust individual shock-ab-
sorber pressure for turns and potholes.

Not Quite State of the Art

For all the technical innovations built into today’s automo-
biles, the current state of computers in cars is something less
than state of the art. It’s true that the chips and computers are
excellent examples of high technology, but they are still only
stand-alone devices that have been taken to their extreme
technical limits. Making them all work together is the key.
And for the average $14,000 car, that kind of integration is
still a long way off.

Less than 15 years ago, the automotive computer was re-
garded as a nuisance—an invasion—a mysterious device to be
tolerated or, if possible, removed. But the addition of com-
puters has made today’s cars much more efficient. By using
computers, we're achieving the fuel mileage and emissions
control demanded of us by the economical and environmental
condition of the 1990s, while enjoying the performance of
1960s muscle cars. Automotive computers have helped bring
new meaning to the term *“power user.”

Vinny Minchillo is a copywriter for the firm of Larkin,
Meeder & Schweidel in Dallas, Texas. He has been writing
about technical automotive subjects for four years and has
worked with on-board automotive computers and after-
market fuel-injection systems. He can be reached on BIX
c/o “editors."”
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sors are used. One of the keys to laser-printer performance is
how fast a printer can assemble a bit map of the image to be
printed. Obviously, the more powerful the processor, the faster
a bit map can be built. The Intel 1960 RISC chip and the Motor-
ola 68030 are both used to control laser printers. The 1960, for
instance, is used in Star Micronics’ Laserprinter 4, among
others. Hewlett-Packard uses the Motorola 68000 family in
some of its laser printers.

Another popular chip for high-end control applications is a
digital signal processor. DSPs are specialized microprocessors
designed to do certain operations very quickly. Their speed and
interrupt structure make them valuable for control applica-
tions, while the nature of the applications minimizes the disad-
vantages they suffer as general-purpose computers.

Programming Embedded Systems

Embedded-system programmers have a variety of specialized
tools at their disposal. A number of operating systems are de-
signed for real-time control applications. They also have emu-
lators to allow programmers to develop applications on com-
mon systems like the PC and the Mac. Other specialized tools
include cross compilers and CASE tools.

Another powerful tool is the in-circuit emulator, an emulator
that plugs into the processor socket on an embedded system.
With an emulator, designers can set hardware and software
breakpoints, keep track of register contents, and watch the all-
important timing windows of critical events.

A major difference between writing software for embedded
systems and writing conventional applications software is that
in application development, the development system is usually
the target system; that is, if you want to write software for a
Macintosh, you work on a Macintosh. In an embedded system,
the development system is almost never the target system. This
means that cross compilers and simulators are especially im-
portant because the hardware and software is usually devel-
oped in parallel. For example, the circuit boards may not be
available until almost the time the software has to be ready.

Embedded-system programming is getting a lot more atten-
tion today, because embedded-system software is becoming a
larger part of the cost and development time of new products. A
typical programming project for event controllers can take as
long as 18 months to develop from scratch. It can take several
years to get the software ready for more complex, 32-bit em-
bedded microprocessors.

The cost of developing embedded-system software can be
very high, because each application is essentially custom built,
and software has to be extensively tested before it is released. A
software update usually means recalling the product and plug-
ging in a new chip. Unless the cost can be spread over many
thousands of units, software development can be a major item in
a product’s budget.

Ideally, an embedded-system project starts with a well-de-
fined list of inputs and outputs. With microcontrollers, this can
be organized as a matrix with the expected output shown for
every input, including the no-op combinations that will be ex-
plicitly programmed to do nothing. The timing windows for
critical events will be carefully laid out. In a well-run project of
any size, the software specifications are tight and exact. On a
large project, it could take months just to develop specifications
that cover all contingencies.

The actual programming can be done at any language level
from C or Ada to assembly language. The choice depends, in
part, on what is available for the particular chip and, in part, on
the amount of memory available. Some microcontrollers have
only a few hundred bytes of ROM, so everything has to be
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Echelon: A $10 Device Controller

Rich Malloy

t’s a small, low-cost device, but it may have a big impact

on the computer industry, as well as on our personal

lives. Introduced by Echelon (a new company started by

A. C. “Mike” Markkula, a cofounder of Apple Com-
puter), this networkable device—the Echelon Neuron—should
be able to control a number of devices, not only in homes, but
also in offices and factories.

The technology is based on a new chip called the Neuron.
Like biological neurons, Echelon Neurons have built-in abili-
ties to communicate with one another. They will be able to
control many functions, including office lighting systems,
alarms, factory machines, automobile components, and home
appliances.

For example, a network of Neurons in your office con-
nected to a motion detector and an ambient-light sensor can
ensure that the lights in your office are on only when you are
there and it’s dark outside. In another example, Neurons con-
nected to an array of smoke detectors, temperature sensors,
and exit lights might determine where in an office building a
fire has occurred, signal an alarm, and light only those exit
signs that would direct people safely away from the fire.

Controllers based on the Neuron chip are expected to sell in
volume quantities by late this year. They may eventually cost
as little as $10 each, including network connection costs.

The Neuron is a single chip that contains a number of dif-
ferent components (see the figure). These include three 8-bit
processors connected in pipeline fashion, 10K bytes of ROM,
1K byte of RAM, and 512 bytes of EEPROM. The 10K-byte
ROM area contains the code for a complete seven-layer com-
munications network protocol. Echelon has licensed the tech-
nology for the Neuron chip to Motorola and Toshiba; both say
they will ship the chip around the middle of this year.

The Neuron is designed to be used in a network that Eche-
lon calls a Local Operating Network. For physically connect-
ing the Neuron chips, Echelon has proposed three “commu-
nications transceivers”—one for twisted-pair cable (1.25
megabits per second), one for communicating via AC power
lines (9600 bps), and one for wireless radio communications
(5000 bps). Any one of these transceivers can be connected to
a Neuron, and LONs can be made up of any or all of these
media.

Developers can use LONs with a LON Starter Kit. The kit
consists of software for an IBM AT-class system plus an ex-
ternal box that allows developers to simulate a LON. Develop-
ers can program the individual Neurons using an enhanced
version of C called Neuron C. Echelon officials say that the
512-byte EEPROM area of the Neuron can accommodate

a three-page C pro-
grams, another ver-
sion of the Neuron

féf'semrfﬁéi’}\ve chip will be available
- that can access up to
Ll O e L 42K bytes of external

(415) 855-7400
fax: (415) 856-6153
Circle 1105 on Inquiry Card.

memory. The Starter

Kit costs approxi-

mately $15,000.
Echelon officials
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The first member of the Neuron chip family is the 3120
chip. The 3120 contains three processors: two dedicated
to LONTalk (the network protocol used by Neurons)

and one designed to be used by the chip’s application
program.

say that the most important component of the LON technol-
ogy is its peer-to-peer LONTalk network protocol. According
to the company, the design constraints for this network were
much stricter than those of typical LANs designed for con-
necting microcomputers. Not only must the network be able to
handle three or more different types of physical connections,
but it also must be 100 percent reliable even at peak loads,
easy to install, secure, and able to fit into just 10K bytes of
ROM. The only deficiency of the network protocol is that it is
optimized for use with only very small amounts of data.

Although Neurons and LONs have immediate applications
in mundane tasks (such as turning on lights), they could also
be used for a wide number of other, more challenging duties.
For example, they could be used to control an airplane, elimi-
nating miles of conventional cable and possibly lessening the
need for a large central computer.

Rich Malloy is the New York-based managing editor of the
BYTE news department and editor in chief of BYTEWEEK,
a newsletter covering the personal computer industry. He
can be reached on BIX as “‘rmalloy.”
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oLaser™ printers open new windows.
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With powerful fonts and graphics,
ease of use and economy.

By now you've heard how fast and easy
Microsoft® Windows™ makes it to
tap all that PC power you've got on
your desk.

Well now there’s an affordable, easy
way to put that power on paper —

microLaser from Texas [nstruments.
Right out of the box, microLaser
comes with what you need
to print the razzledazzle pages %
of text and graphics you've
dreamed of creating.
Just plug it in and go.
That's because microLaser PS models
come with the Adobe™
PostScript® language

‘( POSTSCRIPT*

and the memory it takes to use it. Plus
you get your choice of either 17 or 35 scal-
able fonts, starting at just $1,999.*
When it comes to print speed,
microLaser zips along at 6 ppm. [fyou
need a shared printer solution, turn
to its cousin, microLaser XL. This work-
horse gallops at a formidable 16 ppm.
If all that isn’t enough, just look at
what else you get with microLaser. It's
the smallest printer in its class. It han-
dles more paper and envelopes in more
ways. And it supports more than 4,000
wars,  software packages, including
« your Windows applications.
e So when you add it all up,

you'll understand why  MacUser
the power of your ideas  gg%412
needs the power, convenience and
economy of microLaser. Let microLaser
open new windows for you.

For the name of the nearest dealer, call

1-800-527-3500.

The microLaser PSI7 has eamed the 1990 PC World Best
Buy award; microLaser PS35 has ecamned the 1990 InfoWorld
Excellent Value awand and 4 mice from MacUiser.

j
TEXAS {“
INSTRUMENTS

S sug?’csred retail price. (Dealers’ prices may vary.) microLaser is a trademark of Texas Instruments Incorporatad. Adobe, PostScript and the PostScript Logo ane registered trade-
5 O
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Circle 352 on Inquiry Card (RESELLERS: 353).

FINALLY,
PG
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solutions for PC field service,
repair depot, R&D, manufactur-
ing inspection & burn-in, and

quality assurance testing. !: — P
¢ Testa PC systemin seconds =

* |nsure ZERO
hardware defects

¢ Test for PC Compatibility

* Quality Assurance
Certification

¢ Replace costly
test equipment

* Find failures in a
100% dead system

¢ Eliminate defective
PC returns

¢ Increase customer satisfaction
& lower costs thru product quality

\k (// VISTA MICROSYSTEMS, Inc.
\ 6 Whipple St., No. Attleboro, MA 02760
NWZ Tel, 508-695'8459 » FAX 508-695-8688

l
|

® Diagnose comm problems
® Install new equipment
© Determine baud rates
® feduce deveiopment time
o Troubleshoot faster
©® RS-422 option available

® SDLC, HDLC, X.25. BISYNC @ Parity & CRC check

® 40 hours on 9v battery ® 8K buffer with printer dump
BitView shows you bidirectional data in ASCII, EBCDIC, or Hex for async and sync data
lines at baud rates from 110 to 64 Kbaud. Now find your comm problems in minutes
instead of hours! PR

Call (212)662-6012 or Fax (212)678-6143 M2
MEASUREMENT & CONTROL PRODUCTS, INC.
415 Madison Avenue. 22 Fl.. New York. NY10017

Circle 184 on Inquiry Card
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EMBEDDED SYSTEMS
el

tightly coded; readability, maintainability, and everything else
is sacrificed to get the program as compact as possible. These
practices went out of general programming practice decades
ago. Now, using such methods in embedded-system program-
ming is fading, too, because microcontrollers with more mem-
ory are readily available; companies can now cut overall costs
by facilitating software development and maintenance. The
tendency is to program in higher-level languages and to use op-
erating systems or, at least, libraries of reusable code to handle
the routine parts.

Because of the critical nature of embedded systems, a lot of
attention is paid to testing and debugging. The software should
be exercised against all possible I/O combinations—a huge task
even on applications with a definable set of possibilities. In the
early stages, testing may be complicated by the fact that testing
can’t be done on the target system but must be tested on simula-
tors. As a compensation to testing on simulators, the test canbe
set up to monitor the internal workings of the program closely,
including the register contents and hardware details. In some
embedded systems, physical environment testing is important,
as well.

Trends in Embedded Systems

The trend today is toward more powerful systems. Four-bit
controllers are beginning to fade, being replaced by fast 8-bit
and even 32-bit controllers. The cost difference between the
limited 4-bit controllers and the more powerful 8- or 16-bit con-
trollers is steadily narrowing. With the headroom of these new
processors, it is less expensive and easier to add new features to
an embedded system.

With more space, it follows that the trend is away from re-
placement designs and toward feature enhancements to existing
products, usually through software. There is also a growing
focus on software productivity. This is an especially important
issue, because embedded-system designs are essentially one of
akind, and the new processors require more programming.

One way to make programmers more productive is to give
them a familiar environment to work in. Modern operating sys-
tems that combine a microkernel with message passing can do
just that. Chorus, an operating system from Chorus Interna-
tional, can exist in as little as 24K bytes of memory, making it
suitable for embedded-system applications. The larger version
of Chorus is function-call-compatible with Unix System V re-
lease 4, meaning that programmers can develop software for
embedded-system applications running Chorus under Chorus.
Other, modularized operating systems are also becoming de-
sirable software bases for embedded systems.

There is a tendency to give products better user interfaces to
get around the dreaded *“VCR Syndrome,” but the bottleneck is
the cost of the I/0 devices. A cryptic user interface with many
states can use a very simple display and keyboard. A better user
interface usually means a better, and hence more expensive,
display and keyboard, but even these costs are dropping.

Historically, we have tended to think of embedded systems
as being the smaller, weaker relatives of the hardware and soft-
ware we use for general-purpose computing. That isn’t true
anymore, and it is likely to become less and less true in the fu-
ture. Some manufacturers are exploring advanced methods,
such as parallel processing, Al, and neural networks. In an-
other 10 years, the most powerful, capable applications we
have may be in embedded systems. ®

Rick Cook is a freelance writer who specializes in high technol-
ogy and writes science fiction and fantasy for fun. He lives in
Phoenix, Arizona, and can be reached on BIX as *rcook.”



InfoWorld readers vote Northgaté “Desktop Computer of the Year!”

Northgate Shatters Ten Years Ot IBM,
Compag And Applé Dominance!

America's most knowledgeable computer buyers. For

the past decade, InfoWorld has sent ballots asking
readers 1o vote for their choice of “Desktop Computer of
the Year” Only one wins. Apple, IBM and Compaq have
dominated this voting.

But for 1990, a real shocker!

When the tens of thousands of votes were tallied neither
Apple, IBM nor Compaq had won. Nor had Dell, AST
or Hewlett Packard. Instead, InfoWorld's readers voted a
Northgate system “Desktop Computer of the Year”

InfoWorld readers are the “Who's Who” of Corporate

With this landmark vote, one era ended

and a new one began!

Northgate, a four-year-old computer designer and
manutacturer from the Midwest toppled tradition and
along with it, the way corporate computer buyers do
business. Because Northgate doesn't sell just ordinary
computers and we don't sell them in a traditional way.

Northgate designs and builds the industry’s highest
performing systems. And we sell them direct to you. No
dealers. Does this method work? You bet it does ...

Elegance 386/25

names e trademarks and regrmered trademarks of ther respectve

Elegance 386/33

© Copvrght Northgeec Computer Syseema. lac. 1991. All rights reserved. Northgate, Elegance, SlenLine and the Northgeee ‘N logw are regatered trademarks of Northgate Computer Syscema. 18M 15 & regrscered trademark of Intcinations! Business Machines Corporation. All other products and brand

The top experts in thousands of America’s largest
businesses voted on it. And in one sweep, corporate
computer buyers have declared:

It's safe to buy from other than [BM and Compag....

And now it’s safe to buy high performance computers
from a company that sells directly to the customer!

How did all this happen? Well, we could say it's a result
of our years-ahead design. Performance that has won just
about every other award in the industry. And legendary
technical support and customer service policies that
demand we deliver total satisfaction. A winning
combination, indeed. But what matters most is ...

Northgate goes the extra mile to assure your
computer dollars are investments, not costs!

It's the Northgate differences that create customer
confidence! When sophisticated buyers, like the readers
of InfoWorld, put pen to purchase order, Northgate gets
the vote. They know they can trust Northgate.

At Northgate, components are researched and evaluated
under the most stringent methods to ensure highest

Northgate's Award-Winning Lineup of Full Size 386 & 486 Business Systems

Elegance 486/25

“Deskiop Computer of theYear" Elegance 486 /33

performance, compatibility and reliability. Every system
we sell has gone through at least 547 individual compatibility
checks (315 software programs alone) before our quality
control engineers say it’s Northgate.

That's one of the reasons Northgate systems work so
well. From our economical SlimLine™ systems, right up
through our spectacular 486/33, winner of the InfoWorld
“Desktop Computer of the Year” voting, you ean be sure
when you buy Northgate you're putting a winner to wotk.

Northgate gives you the edge in today’s tough marketplace.
But that’s not enough ...

Half a million minutes a year Northgate
technical support is ready for your call!

When you buy IBM or most other computer brands from
a dealer, you live with their support policies. At best
they're open 9-5, and maybe a few hours on the weekend.
Need to talk to someone “off hours™ When you deal
with those guys, you're out of luck. No support. No help.

At Northgate, there’s a friendly, understanding and
superbly capable tech specialist ready to help you
24 hours a day, seven days a weck.

Let's see IBM and Compagq match this offer ...

We invite your company to enjoy the Northgate expenence.
Put our systems to the test for 30 days. If they don't
deliver everything you expect — and more — welll buy
them back. No strings attached. Simply call our 800
number for a free Pre-Purchase Consultation with one

of our account representatives.

For Your lj‘ree Aafmm'gt
Consultation Call 4 m‘quw

800-345-8709 105 ot o i s34

. We support the cthscal use of software. ‘Lo report software copyrigh vielatons. call the Softwsre Publishers Associstion’s Antr-Prescy 1l o 1-800-388-PIR!
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PC Magazine said it best...
“Northgate stops at nothing to please its customers!™

Call Northgate Now;




Award-winning performarnce, unequaled
service and incredible support for a price [BM;
Compag'and Dell"cant hope to match.

he power of 386™ computing is the
lifeblood of business today. And
. more and more, Northgate is the
vendor of choice. Why? Northgate is the
only company who consistently earns top
ratings for performance, service, support
and bottom-line value. Industry experts
and users worldwide agree.

Northgate 386 ... computing’s most
decorated line. Northgate’s rise to the
pinnacle of 386 technology started in 1988
when Computer Shopper readers voted
Northgate’s 386 Power System both a “Best
Buy” and Overall Best Buy. A few months
later, PC Magazine named Northgate 386/20
and 386/25 “Editors’ Choice” Later that
year, our 386/33 received the same honor.
Along the way, our 386 systems won several
InfoWorld recognitions as well.

Revolutionary systems of the
90’s: Northgate SlimLine”

Often copied, never duplicated! It seems
like everyone has jumped on the SlimLine
bandwagon these days. Truth is, Northgate
pioneered this incredible technology. We
were the first to introduce full power 386
systems in a case measuring only 4.25" high.

Architecture that stunned the industry!
SlimLine's fully-integrated motherboard
features built-in IDE hard drive and floppy
drive controllers, one parallel and two
serial ports plus a 16-bit VGA controller.
And we didn't scrimp on expansion capabil-
ities. Our unique expansion tree has three
full-length 16-bit and two half-length 8-bit
slots for all your add-ons and peripherals.

Perfect single-user workstation or network
terminal. SlimLine is ideal for use where
you need full-size 386 power, but space is
a premium.

For comprehensive system features and
popular configurations, see next page.

Northgate Elegance™ Full-size
386 power and expandability.

The business systems of choice. Elegance’s
award-winning reputation has made them
the choice of Fortune 1000 corporations,
government agencies and universities
around the world. And with good reason.

Elegance full-size systems are designed to
allow you to easily expand your system as
your business needs increase. You only pay
for the components you need now.

Power for every application. From “simple”
tasks like word processing and desktop
publishing to advanced CAD/CAE and
database management applications, Elegance
delivers. To find out what systems are

right for you, see next page for system
configurations and upgrade options.

Northgate wins 1990 Micro-
computer Marketing Council’s
Service and Support Award!

= 30-day no-risk trial period

= Full one year warranty on systems, 5 years on
OmniKey keyboards.

= Northgate responds to your needs with
overnight shipment of parts—at our expense!

» Free on-site service to most locations for one
year if we can't solve your needs over the phone.

= Unique 24-hour toll-free technical support—
the industry’s best!

= We accept VISA, MasterCard, Discover and
Northgate's Big ‘N’ card. We offer leasing and
financing options, too!

Free pre-purchase consultation. Nobody
spends thousands of dollars on systems
during the first phone call. You know it, we
know it. Instead, we offer a no-obligation
pre-purchase consultation with one of
our highly-trained Technical Consultants.
You won't get high-pressure tactics or
commission-hungry salespeople. Just
friendly assistance in matching your
business needs with the appropriate
Northgate solution.

fotrre: 800-345-8709

IN USA AND CANADA

Fortune 1000 corporations, government agencies and
education institutions, call National Business Accounts: 800"548'35 10
Notice to the hearing impaired: Nonhgate has TDD capability. Dial 800-535-0602.

*PC Magazine, September 23, 1990

™

“Smart Tools For Business

7075 Flying Cloud Drive,
Eden Prairie, Minnesota 55344
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Northgate' 486/25 & 33 MHz

30 1A, 480 EIA

Only Northgate gives you a choice!




Number One! Elegance™
486/25 & 33 MHz ISA

InfoWorld’s Product of

the Year! After outscoring
¥s the competition in

OFTHE Yy Infoworld’s 1990 reviews,
¥.| and being praised

as “tops in support

' and value]'t Elegance

486/25i was awarded the publication’s

highest honor: Product of the Year.

This was the fourth award given to an

Elegance 486 system ... no other

company comes close!

PC Magazine says
“Editors’ Choice!” When
reviewing 486/25
systems, they said
“Only one machine
stands out ... you
could pay less for a 486
system, but not get the

EDITORS’
CHOICE

bonuses that are offered s sesisq .0

‘Elegance 486/33i, Feb 12,1991

with the Elegance”t+
In the February 12,1990 issue, PC
Magazine declared Elegance 486/33
Editors’ Choice, saying the system was
“a sure winner in its class’”

(E=mEiirag| Computer Shopper
readers agree! Elegance

486/25i breezed past the
competition and captured
a 1990 “Best Buy” award.
This makes three years
in a row, a Northgate
Elegance system was voted

tops by Computer Shopper readers.

ISA 486 System Features:

¢ Intel 486/25 or 33 MHz processor

¢ 4Mb RAM; expandable to 8Mb on
motherboard

¢ 200Mb IDE hard drive

¢ 1.2Mb and 1.44Mb floppy drives

¢ 64K SRAM read/write-back cache

¢ 1SA bus

¢ One 32-bit, six 16-bit and one 8-bit slots

¢ One parallel and two serial ports

¢ Vertical “Power” case (desktop available)

¢ 16-bit VGA graphics adaptor with
512K video RAM (expandable to 1Mb)

¢ 14" SVGA color monitor

¢ OmniKey®” ULTRA keyboard

¢ MS-DOS 4.01 or 3.3 and GW-BASIC
software installed

¢ Microsoft® Windows™ 30 and mouse

¢ FCC Class B Centified

5539992 /562999

Comj Inc 1991 All rved
t Northgate Computer Systems, Inc | ghis reserved Northen

486/25 and 33 MHz
EISA give you full
32-bit performance!

Performance that rivals RISC-based
minicomputers costing thousands
more! New 32-bit EISA bus maximizes
the performance of Intel’s 486 chip ...
gives you the power to control large
networks at near processor speed!

Complete compatibility! Elegance
486e is 100% compatible with UNIX,
Novell® and DOS. Plus, Elegance is
compatible with existing 8-bit and
16-bit ISA adapters, so you benefit
from downward compatibility.

Compare Elegance 486e performance
and Northgate service and support
with any other vendor’s in the indus-
try. You'll find you can’t buy better
than Northgate! Call now ... let
Northgate build your system today!

True EISA 486 System Features:

¢ Intel 486/25 or 33 MHz processor

¢ 4Mb RAM,; expandable to 32Mb on
motherboard

¢ 1Mb EISA caching SCSI controller

¢ 200Mb SCSI hard disk

¢ 1.2Mb and 1.44Mb floppy drives

¢ 128K SRAM read/write-back cache

¢ EISA bus

¢ Eight 32-bit EISA slots; six bus master
and two slave

¢ One parallel and one serial port

¢ 16-bit VGA graphics adaptor with
512K video RAM (expandable to 1Mb)

¢ 14" SVGA monochrome monitor

¢ Vertical “Power” case

¢ 300 watt power supply

¢ OmniKey® ULTRA keyboard

¢ MS-DOS 401 or 33 and GW-BASIC
software installed

¢ Microsoft mouse

¢ FCC Class B Centified

819992 /591999

Northgate N Compauter Systenus 80486 is o tradermark of Intel Corp 1BM
he Northgaie N logo are reps el o Pebinbers

‘names are tradesaarks and
TrafoWori, uty 30, 1990 nn:'E:"n':;l
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por pyogh call the Software

Assoctation’s Anti-|

Northgate wins 1990
Microcomputer Marketing
Council’s Service and
Support Award!

+ 30 Day No-Risk Trial. To assure your
complete satisfaction, Northgate gives
you a 30-day No-Risk Trial.

* Full parts and labor warranties:
1 year on systems; 3 years on
OmniKey keyboards.

+ Overnight shipment of replacement
parts when needed — at our expense.

* Northgate's unique 24-hour
toll-free technical support leads
the industry — most needs are
met with just one call!

* Free on-site service to most locations
if we can’t meet your technical
needs over the phone.

* Easy financing: Use your Northgate
Big ‘N, VISA, MasterCard or Discover
Card. Leasing terms up to five years
also available.

Free Pre-purchase Consultation

Nobody spends thousands of
dollars on systems during the
first phone call. You know it,
we know it. Instead, we offer a
no-obligation pre-purchase
consultation with one of our
highly-trained Technical
Consultants. You'll receive
friendly assistance in matching
your business needs with the
appropriate Northgate solution.

CALL TOLL-FREE

800-345-8709

IN USA. AND CANADA

Fortune 1000 corporations, government
agencies and education institutions call

Ao 800-548-3510

Notice to the hearing impaired: Northgate
has TDD capability. Dial 800-535-0602.

NORTHGATE
COMPUTER
| SYSTEMS, NG

“Smart Tools For Business™™
7075 Flying Cloud Drive, Eden Prairie, Minnesota 55344

rademark Bust Machines Corp All other products and
Hotline at |-800-385-PIRS.

L
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PC Magazine said it best...
“Northgate stops at nothing to please its customers!™

Call Northgate Now
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Award-winning performance, unequaled

service and incredible support for a price IBM;

Compaqand Dell'cant hope to match.

he power of 386™ computing is the
lifeblood of business today. And
L. more and more, Northgate is the

vendor of choice. Why? Northgate is the
only company who consistently earns top
ratings for performance, service, support
and bottom-line value. Industry experts
and users worldwide agree.

Northgate 386 ... computing’s most
decorated line. Northgate's rise to the
pinnacle of 386 technology started in 1988
when Computer Shopper readers voted
Northgate’s 386 Power System both a “Best
Buy” and Overall Best Buy. A few months
later, PC Magazine named Northgate 386/20
and 386/25 “Editors’ Choice” Later that
year, our 386/33 received the same honot
Along the way, our 386 systems won several
InfoWorld recognitions as well.

Revolutionary systems of the
90’s: Northgate SlimLine”

Often copied, never duplicated! It seems
like everyone has jumped on the SlimLine
bandwagon these days. Truth is, Northgate
pioneered this incredible technology. We
were the first to introduce full power 386
systems in a case measuring only 4.25" high.

Architecture that stunned the industry!
SlimLine’s fully-integrated motherboard
features built-in IDE hard drive and floppy
drive controllers, one parallel and two
serial ports plus a 16-bit VGA controller
And we didn't scrimp on expansion capabil-
ities. Our unique expansion tree has three
full-length 16-bit and two half-length 8-bit
slots for all your add-ons and peripherals.

Perfect single-user workstation or network
terminal. SlimLine is ideal for use where
you need full-size 386 power, but space is
a premium.

For comprehensive system features and
popular configurations, see next page.

CALL

[N USA AND CANADA

Fortune 1000 corporations, government agencies and
education institutions, call National Business Accounts: 800'548'3510
Notice to the hearing impaired: Northgate has TDD capability. Dial 800-535-0602.

*PC Magazine, September 25, 1990
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Northgate Elegance” Full-size
386 power and expandability.

The business systems of choice. Elegance's
award-winning reputation has made them
the choice of Fortune 1000 corporations,
government agencies and universities
around the world. And with good reason.

Elegance full-size systems are designed to
allow you to easily expand your system as
your business needs increase. You only pay
for the components you need now.

Power for every application. From “simple”
tasks like word processing and desktop
publishing to advanced CAD/CAE and
database management applications, Elegance
delivers. To find out what systems are

right for you, see next page for system
configurations and upgrade options.

Northgate wins 1990 Micro-
computer Marketing Council’s
Service and Support Award!

® 30-day no-risk trial period

® Full one year warranty on systems, 5 years on
OmniKey keyboards.

= Northgate responds to your needs with
overnight shipment of parts—at our expense!

® Free on-site service to most locations for one
year if we can't solve your needs over the phone.

= Unique 24-hour toll-free technical support—
the industry’s best!

= We accept VISA, MasterCard, Discover and
Northgate’s Big ‘N’ card. We offer leasing and
financing options, too!

Free pre-purchase consultation. Nobody
spends thousands of dollars on systems
during the first phone call. You know it, we
know it. Instead, we offer a no-obligation
pre-purchase consultation with one of
our highly-trained Technical Consultants.
You won't get high-pressure tactics or
commission-hungry salespeople. Just
friendly assistance in matching your
business needs with the appropriate
Northgate solution.

e 800-345-8700 /NS 455

MORTHGATE

™

“Smart Tools For Business

7075 Flying Cloud Drive,
Eden Prairie, Minnesota 55344
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Only Northgaté offers a full range of 386 systems

in SlimLine; Desktop and Vertical Power Cases!

SlimLine... a Northgate original!

SlimLine Features:

= Small footprint (165" square x 4.25"
high) SlimLine case with room
for two exposed and one internal
half-height devices

= 64K SRAM read/write-back cache

= 1.2Mb and 144Mb floppy disk drives

= Integrated 16-bit SVGA with 1024 x
768 resolution; 512K memory

= Intel®*and Weitek math co-processor
support

= 150 watt power supply

= Clock calendar chip rated at 5 years

= OmniKey®keyboard

= MS-DOS 4.01 and GW-BASIC
installed

= On-line user’s guide to MS-DOS 4.01

= QA Plus Diagnostic and utility
software

= FCC Class B certified

SlimLine 3865X/16 and 20 MHz with 64K Cache

« Intel 803865X/16 or 20 MHz
processor
* 2Mb of RAM on motherboard

® 40Mb hard drive

= 14"SVGA color monitor

5239900/ $259990 0 as low as $75%/580% per month*

SlimLine 386/25 MHz with 64K Cache

= [ntel 80386/25 Mhz processor
= 4Mb of RAM an motherboard

= 100Mb hard drive
= 14"SVGA color monitor

$330900 o a5 low as $105% per month*

SlimLine 386/33 MHz with 64K Cache

“Editors’ Choice”— all Elegance™ systems

Elegance Features:

= 5-bay desktop case with room for
3 exposed and 2 internal half-height
devices; 200W power supply

= Optional 7-bay vertical power case
has 220W power supply

= RAM expansion up to 8Mb on
motherboard (16Mb total RAM
with 32-bit memory card)

® One parallel and two serial ports

Northgate Elegance 386/25

= [ntel 80386/25 Mhz processor

= 4Mb of RAM

= 100Mb hard drive

= 64K SRAM read/write-back cache
= 1.44Mb and 1.2Mb floppy drives

® [ntel and Weitek co-processor
support

= MS-DOS 4.01 and GW-BASIC
installed

= On-line user's guide to MS-DOS 4.01

= QA Plus Diagnostic and Utilities
software

= SMARTDrive™ disk-caching software
= FCC Class B and Navell certified

= 16-bit SVGA Adaptor

= 14"SVGA color monitar

= OmniKey keyboard

® Microsoft® Windows™and mouse

$36999% Or as low as $115% per month*

Northgate Elegance 386/33

= Intel 80386/33 Mhz processor

= 4Mb of RAM

= 200Mb hard drive

® 64K SRAM read/write-back cache
= 1.44Mb and 1.2Mb floppy drives

® 16-bit SVGA Adaptor

= 14"SVGA color monitor

® OmniKey keyboard

= Microsoft Windows arnd mouse

Exclusive! The Edsun CEG chip is now available with SlimLine 386/33. This device
emulates up to 2048 x 2048 resolution and lets your standard VGA monitor display
an incredible 750,000 colors. Plus, it smooths out the jagged edges around images,
giving you clarity and brilliance you must see to believe! Other features:

* Intel 80386/33 Mhz processor = 200Mb hard drive
# 4Mb of RAM on motherboard = 14"SVGA color monitor

$38999 0 a5 low as s1200 per month*

$444990 o a5 low as $1400 per month*

If one of these popular SlimLine or Elegance
models doesn't meet your needs, CALL!
Well custom build one just for you!

CALL TOLL-FREE

800-345-8709

IN US.A. AND CANADA
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Major corporations, volume purchasers and
govjemmg agencies call Nagonal Business Accounts 800'548'3510

Notice to the hearing impaired: Northgate has TDD capability. Dial 800-535-0602.

MORTHGATE
COMPUTER
o SISTEMS I
“Smart Tools For Business™™
7075 Flying Cloud Drive, Eden Praine, MN 55344

Circle 221 on Inquiry Card.



National Software Testing Laboratories Supplement:

Advanced Spreadsheets




Now you can

upsra

without upgradi

An unimpressive report is something
you'll mever have to create again.

Align titles or text across a range of
columns—Iefl, right, or center—with
one simple command.

You can wrap text around graphs
automatically.

] bols
Add frechand drawings or sym
{o call altention to critical data.

eature that only 1-2-3 offers lo
g&gspmadsheel users is the ability
lo embed as many "Ihje”graphs on
a worksheel as you’d like.

add
Improved, 3D-effect graphs can
even more impact lo your report.

Mix bold, italics, underlines, colors,
and typefaces to create over 100 text
style combinations—more than any

other spreadsheel.

Thanks to Auto Compress, you can
easily make an entire report fit on
one page.
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another 70% over the next 6 years. The graph 1o
the increasing proportion of g f

years, now_appsesim alely balf of all revenues.

Fumidum recycling will continue to offer our com,
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The Materiais Research Group Recommendation:

Aluminum

the Materials Research Group

SLtecent™ recommendation that
WeCycle continuc 1o cxpand its aluminum recycling capacity h
BCTIght shows
by the aluminum division during the past three
It is our opinion thai, at this ratc of growth,
pany its greatest opportunity for cxpansion over

Gross Revenues by Product

(Millipns)

1989
® Aluminum

1990
mGlass
WECYCLE PRODUCT

1989 1990

1991

m Plastics

1991

Aluminum

East 2,323,426

Central 1,372,347

West 1,726,492

. | Total 5,422,265

Glass

East 2,496,721

Central 3,598,757

Waest 4,217,635
Total 10,313,113

Plastics

East 2,897,493

Central 1,873,938

Alg 2,378,942
Total 0,373

4,019,527
2,374,160
2,986,831
8,380,518

2,567,821
3,217,693
4,471,294
10,256,808

3,171,243
1,823,697
1,967,421
. 6,962,361

7,315,539
4,320,972
5,436,033
17,072,544

2,798,925
3,507,285
4,873,710
11,179,920

3,234,668
1,860,171
2,006,769
7,101,608

rovides the
continue t©

the next decade, and certainly
into the 21st century.
Glass and Plastics

As can be inferred from he
graph to the left, glass and
plastics fecycling has been
holding steady throughout
this same period, and has
conscquently become a
smaller proportion of our
overall sources of revenue.

Although this group would
strongly recommend (hay
WeCycle Waste Corporation
do all that js necessary (o
increase its activities in these
arcas, our studies have shown
that aluminum will become
increasingly the material of
choice in the shipping, heavy
manufacturing and container
industries.

Aluminum

It is our opinion that sources
of aluminum products will be
pressed closc to their limits
over the next decade.

Therefore, we propose that
WeCycle Waste Corporation
invest in morc aluminum
capacity during the next five
years in order to take the best
advantage of this increasing
market demand,




de your spreadsheet
ng your hardware.

There’s a lot to like about the new
Lotus® 1-2-3* Release 2.3.

For starters, it's not just a graphical
spreadsheet. It's a fast, graphical spread-
sheet for DOS. It’s easy to use. And it
works as well on an older XT with just
512K of memory as it does on the newest
486 machine.

/\ It also shares many features in
common with our powerful 3D
| | | spreadsheet, Release 3.1.
Including its superb spread-
sheet formatting and publish-
} ing capabilities and full mouse
= support. Along with its popu-
lar Auto Compress feature that gives you
a trouble-free way of making larger work-
sheets print on a single page.

We've also added new features you

won't find in other spreadsheets. Like the
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With its WYSIWYG graphical environment, you can
do all your formatting ““live” on screen.

Viewer ( based on Lotus Magellan®tech-
nology) which helps you find the file you
want before retrieving it. And a very
helpful Auditor that simplifies the job of
documenting and analyzing complex
worksheet logic.

Of course, you won't just like what

It's quick and smooth. With a WYSIWYG
(what-you-see-is—what-you-get) graphical
environment that lets you format text,
data, and graphics “live” on screen. Plus,
what you see on screen is what you'll get
when you print. With the mouse, you
can execute commands, highlight cells or
ranges, open dialog boxes, <
place and size graphs,
change type
styles, fonts
and point
sizes. All
with unpar- e N
alleled speed Lm 2.3 runs smoothly
and ease. and quickly no matter what

What's hardware you 're running it on.
more, Release 2.3 gives you a wide range
of printing and reporting capabilities.
Including the capacity toplace as many

Release 2.3 does. You'll like how it feels.

12
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E Lotus 123

The worild's most popsiar spreadsheet

S 1)
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What'’s New In Lotus 1-2-3 Release 2.3.

o A WYSIWYG graphical environment with live
on-screen formatting

o Lotus Magellan viewer technology for fast file pre-
viewing, retrieving and linking.. .all without leaving
your active worksheet

o More graph types, including 3D-effect graphs and
graph annotation capabilities

o Auto Compress, for a trouble-free way of making
larger worksheets print on single page

o Dialog Boxes for an easier, more interactive way
of working

o Text-editing for easy on-sheet word processing,
including automatic word wrap, even arcund graphs

o The Auditor for documenting or highlighting your
spreadsheet logic

o [mproved memory management for building larger
worksheets up to 12 MB in size

o New printer drivers that support all leading laser and
dot-matrix printers

o Context-sensitive Help and an interactive tutorial

2) Copyright 1991 Lotus Gevelopment Corporatton Al rights reserved Lotus, 1-2-3

and Magellc qustered tradem
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live graphs on a worksheet as you'd like.

Along with 96 type style
combinations, new 3D-effect
graphs, drawing and annotation
tools, and the most font support,
choices of colors and shading
available.

Compatibility? As with any
1-2-3 product, it’s no problem.
Because Release 2.3 will read all
of the files you've created on
previous versions of 1-2-3, includ-
ing files you've formatted using
Allways™ and Impress™ So you'll
preserve all your work, as well as
your training.

For more information about
the new Release 2.3 or for
upgrade details, call us today at
1-800-TRADE-UP, ext. 1116.

The new Lotus 1:2-3 for DOS



efore You Blow $500
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It's the beginning of a revolution. More than 3,000,000 copies have been sold and unlike
The affordable spread