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R D THE DELL
t SYSTEM* 310

20 MH: 386.
The best combinaeon

of pertormiance and
value s class

STANDARD FEATURES:

* Intel 80386 microprocessor
nunning at 20 Mz,

* Standard 1 MBot RAM, optional
2 MBor4 MBof RAM® expand-
able t0 16 MB (using a dedicated
high speed 32-bit memory shu).

« Advinced Intel 82385 Cache
Memory Contmoller with 32 KB of
bugh speed stane RAM cache.

« D mode interleaved memuory
architecture,

* VUA systems include a bugh
pertormance 16-bir video adapter.

» Socket tor 20 MH: Intel 80387
or 20 MH: WEITEK 3167 math
COPRICESSOL.

+5.25° 1.2 MBor 3.5" 1L44 MB
diskette drise

« Dual diskette and hard dnve
controller.

« Enhanced 101-key keyboard.

* | parallel and 2 seril ports.

« 200-watt power supply.

« 8 industry standand expansion
slots (6 available )

* 12-month On-Site Serv
Coneract prvided by Xunx

**Commercial Lease Plan. Lease
for as low as $12 3/month.

Xerox Extended Service Plan
pricing starts at $251.
40MB TTL Munochnyme
System $3.2%
40 MB VGA Culor Plus
System $3.79%
100 MB VGA Color Plus
System $4.399
100 MB Super VGA Color
Svstem {800x600) 34,499
Prices hsted reflect | MB of RAM
80, 150and 322 MBhard dnve
configuriations alo avinlable.

THE DELL SYSTEM*® 316SX
16 MH: 3865X.

The pertect low profile nuinstreant

computer, combining 3865X power

and companbihity with unprece-

Jented value and support.

STANDARD FEATURES:

» Intel 80386SX microprocessor
runningar 16 MHz.

» Standard 512 KB ot RAM, op-
tonal 640KB, | MBor 2 MBM
RAM?* expandable o 16 MB
(8 MBon svwtem board)

o Page mede interdeaved menory
architecture.

» LIM 4.0 support for memon over
640 KB,

« Integrated diskette and bugh per-
formance 16-bit VGA vides
controlber on system board.

* Socket tor Intel 80387SX math
copracessat.

*5.25" 1.2 MBor 3.57 L.44MB
disketee drive,

» Integrated high performince hard
duk inrertace on system board.

« Enhanced 101-kev kevboard,

* 1 pamallel and 2 sermal ports.

< 3 tull-sized 16-bit AT expansion
slots available.

« 12-month On-Site Service
Contract prowaded by Xerox,

*=*Commercial Lease Plan. Lease

for as low as $72/monsh.

“Xerox Extended Service Plan
pricing starts at $196.
20 MB VGA Monochmome
System $1.8%
40 MB VIGA Color Plus
System $2,3
40 MB Super VGA System
(800x600) $2,499
100 MB Super VGA Swwtem
(B00x600) $3.099

Prices reflect 512 KBotRAM.

KB vensionsof the above systens
are available for an addinonal $50,
1 MB verions for an additional
$150. and 2 MB verons for an
addinonal $300.
80 andd 170 MB configurations also
available.

=y THENEW
i L DELLSYSTEM316lT
& 16 MH: 3865X.

This new full-fearured,
hattery powered 3865X

e Laptop costs fesy than
et 286 faptops.
STANDARD FEATURES:

« Intel 803865X nucroprocessor
runmingat 16 MH:.

» Standand 1 MB of RAM, opional
2 MBof RAM* expandable to
8MB {on the system board wang
1 MR SIMMs).

»LIM 4.0 support for memony over
IMB.

o Adjustable and detachable 640 x
480 VGA Liquid Crystal Display.

*One industry standard hali-size
8-bit expansion skot.

* Socket for 16 MH: Intel 803878X
math coprocessor.

» 3.5" 1.44 MB diskette dnve.

» 83-key keybourd with embedided
numenc keypad and separite
cursor contrl keys,

« 1parallel, 1 wenal, ind external
VGA monitor port.

* Connector for 101-key keyboard
or numeric kevpad.

« Two Remwnable and rechargeable
NiCad hattery packs utllizing
Dell’s *Contimuous Power Ratrery
System” {patent pernding).

« AC Adaprer.

* 12-month On-Site Senvice
Contract provided by Xen:

**Commercial Lease Plan. Lease

for as low as $127/month.

“Xevox Extended Service Plan
pricing starts at $303.

20MB, | MRRAM $3.4%9
20MB, 2MBRAM $1.6%9
40MB, 1 MBRAM $3,7%

40MB, 2 MRRAM $3.999

THE DELL
SYSTEM*210
12.5 MH: 286.
The price says this 1s
anenry-level systent.
The performance sys it's a lot more
STANDARDFEATURES:
80286 microprocessor 12,5 MH:
» Statsdard 512 KRof RAM, op
tonal 640KB, I MBor 2 MBot
RAM* exparulable to 16 MB
(6 MBon the system board)
« Dige miode interkeaved memory
architecture.

»LIM 4.0 support tor memory over
640KB.

« Inteprated diskette and hagh per-
formance 16-bit VGA video
contnller on system board.

» Socket for Intel 80287 math
COPRICESSOT.

*5.25"1L.2MBor 3.5" L44 MB
diskette dnve.

» hnteprated high peformance haed
disk interface on system board.

« Enhanced 101-key keyboard.

allel and 2 senal ports.

<3 tul sl‘.cd l6 bit AT expansion

O Il-nmthn-Sm Service
Contract provided by Xerox:

*=*Conmercial Lease Plan. Lease
for as low as $61imonth.
“Xerox Extended Service Plan

20 MBVGA Munachrome
System $1,59
20 MB VGA Color Plus

System $1.899
40 MB VGA Manochrome
System $1,799
HOMBVGA Co'or Phus

System $2.00

Prices hstedreflect 512 KBof RAM.
640 KB versions of the above sys-
remws are available for an addinonal
$50, I MBvenionsforan addinonal
$150, and 2 MB vervons for an
additional $300.

80 and 100 MB hard dove confign-

rations also available.

THE DELL SYSTEM® 325 25 MHz 386.

An even better value at these low prices.

STANDARD FEATURES:

* Intel 80386 micropracessor running at 25 MHz.

+ Standard | MB of RAM, optional 2 MBor4 MBof RAM*
expandable to 16 MB (using a dedicated high speed 32-bic

memory slot).

* Advanced Intel 82385 Cache Memary
Controller with 32 KB of high speed
static RAM cache.

* Page mode interleaved memory
architecture.

*» VGA systems include a high

performance 16-bit video
adapter.

+ Socket for 25 MHz Ineel 80387
or 25 MHz WEITEK 3167

math coprocessor.

+5.25" 1.2 MBar 3.5" .44 MB

diskette drive.

* Dual diskette and hard drive controller.

* Enhanced 101-key keyboard.
+ 1 parallel and 2 serial pores.

+ 200-watt power supply.

+ 8 industry standard expansion slots (6 available).
+ 12-month On-Site Service Contract provided by Xerox:

**Commercial Lease Plan. Lease for as low as $145/month.
*Xerox Extended Service Plan pricing starts at $370.

40 MB VGA Monochrome System

100 MB VGA Color Plus System

100 MB Super VGA Color System (800x600)
150 MB Super VGA Color System (800x600)

$3,999
$4.899
$4.999
$5,499

Prices listed reflece | MB of RAM. 80, 150 and 322 MB

hard drive configurations also available.

CAD users: TI34010 Graphics Accelerator,

High Resoltiom Graphics. (1024 x768)

$899

*Performance Enhancements: Within the fiest mmbylt of vmmor). 128 KB (316SX, 316LT and 210), 384 KB (325 and
310) of memory i is maervcd for use by the system ha ¢, Can be opti

4MB confi ble on all systems.Call

lly disabled on 3165X and 210,

Cationsarr subjet torchanye withut neotice. Dell Canmi be responable for emons o tpograph of phoiogeaphy *
pen-end leaw Leauny arrangsed by Leasing Group, e In Canada, contiguranons il prices may can. UNIX i a rewtened staderm,

pricing, Allwsemsare phographed with ops

xtras. All prces sd speain
yment fsed on 36-month,

o

ATST in the United Seates and other countrics. DELL SYSTEM 1ea negrstered rademoth ot Dl Computer Compotatmn. Ik ic s negntered

trademath and 386 1 a erademark o [ntel Corporanion. Otther trademarks snd teade

mes.are used o

nely the entities CLamimyg the marks

and nam«mwllmrwnlmu DeliComputer Comaoration disc lims any proprietany interest i trademarks anul teade ames acher than itsosn
ble

e lml\ll(umw(ubm on. All rights resered
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THE CREDENTIAL
AWORLD LEAD

Before the Dell System 325 was named the top

386 personal computer by the rest of the world, it
had quite a following at home. i GonEL oRay  FLAG.COR
Winning both the PC Mugazine Editor’s Choice ' R
and PC Winld’s Best Buy awards. | "

And most recently, it was rated number one for
overall customer satisfaction, in a PC Week poll of
| corporate volume buyers.

One reason for this unprecedented
popularity is that Dell deals directly with
every Dell customer in the world.

Custom configuring cach computer.

Responding to the needs of each user.

So when you call Dell for a System
325, you get more than the exhilaration of running
the world's top rated 386 computer, you get
something called satisfaction.

With a 30-day money-back satisfaction

guarantee, self-diagnostic software and

toll-free expert technical support.
As well as next day on-site service

provided by Xerox Corporation®

And you can get it starting at
$3,999. With leasing plans as low
as $145 a month**

Call us toll-free. And Dell will
custom configure a System 325
for you.

After all, that’s what the ‘ . ——

world is coming to.

aoild Radi J History



THESE
COUNTRIES
JUST GOT
TOGETHER
AND
ELECTED A
NEW

When computer publications from nine

countries got together and voted for the best 386™
computer, it marked a major shift in power.
They chose the Dell System®325 head and

shoulders over every other system in the world.

Turn the page and find out why. m
800-365-1480 sy

FOR NETWORK OR UNIX INFORMATION, CALL 800-678-UNIX.
For Dell in Canada, call 800-387-5752
InCunada 800-387-5752  Inthe UK. 0800414535  InGermany0613/701-0  In France (1)05.00.33.55  In Sueden 0760-713 50
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Years From Now,

Standard Features B
at $5995... his
EISA

33-MHz 386
64-KB Cache
5-MB RAM

An Honest,
Affordable
Upgrade Path.

You know what you want ALR’s PowerVEISA 33/386 25-MHz, 33-MHz {available
from a 386™ PC. ALR's offers you an honest, second quarter) and future
PowerVEISA 33/386 affordable upgrade path to i486™ processors.

delivers. Cached 33-MHz
performance, plenty of RAM
to run even the bulkiest of
today’s applications, a choice
of high performance hard
disks, and EISA compatibility
— all at a price that puts
many similarly equipped ISA
systems to shame. So what
more could you want?

ALR PowerVEISA

ALR PowerVEISA i486/33 Module
B i i486/25 CPU Module

ALR PowerVEISA
386/33 CPU Module

How about the future? ALR "EISA System Board

Prices and configurations subject to change without notice. Shown with optional monitor. Prices based on U.S. dollars.



It's Still What
You Want...

Introducing the ALR:
PowerVEISA 386 /33~

odular design of this
ystem lets you change
processors in about five
minutes. More importantly, you
can change the CPU module
without having to replace
cache or system memory,
saving you hundreds of dollars
when compared to some
compet-itive upgrade schemes.

Engineered for the future, the
floor-standing chassis of the
PowerVEISA 386/33 can
accommodate a total of 49-MB
of memory and up to 1.2-GB
(gigabytes) of fixed disk
storage. Its EISA capabilities
let you take advantage of the

—
ALR AST '
PowerVEISA 386/33 Premium®386/33
Model 110 Model 115V

l i386 33-MHz CPU i386 33-MHz CPU

« | 5-MB RAM 2-MB RAM

+ | 64-KB Cache 32-KB Cache
106-MB Hard Drive 110-MB Hard Drive

v |eisa ISA }
Optional VGA VGA

add $295
‘ $6,290 $8,495
486 25-MHz Upgrade i486 25-MHz Upgrade
add $1995 add $2995
+/ J EISA Standard Optional EISA Upgrade
| - add $1250
$8,285 $12,740

PowerVEISA costs $2200 less today; over the
years, lt can save you more than $4400 ! [

latest in 32-bit /O and bus
mastering technology, while
remaining compatible with 8
and 16-bit “AT®" boards.

Even the PowerVEISA’s
innovative FlexCache+
memory architecture was
built for the future. Based on
ALR's award-winning
FlexCache architecture, this
64-bit dual-bus design
incorporates an advanced
“read and write back” 64-KB
cache. FlexCache+ has been
fine-tuned for optimum
efficiency, especially when
combined with an 1486
processor upgrade.

ALR is a registered trademark and PowerVEISA is a of A
s of Intel Corporati AT is a reg

of International Busi

Logic F

Add ALR'’s one year factory
warranty, on-line technical
support, and optional on-site
service from Intel™ to round
out one of the best PC invest-
ments around.

The PowerVEISA 33/386 --
ready to meet today's needs
and tomorrow's challenges.

For more information on the
PowerVEISA 33/386 and ALR's
complete line of systems,

lease
call . 1-800-444-4AL

ALR

Advanced Lagic Research, Inc.
9401 Jeronimo Irvine, California 92718
(714) 581-6770 FAX: (714) 581-9240

Inc. AST and AST Premium are reg
Ines €. f
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COVER STORY

First Impressions:
Three’s the One
page 122

Will Windows 3.0
be the death
or salvation of OS/2?

NEWS

MICROBYTES
Late-breaking technology
and industry reports

from the BYTE news staff.

WHAT’S NEW

Product snapshots of

recent hardware and software
announcements.

FIRST
IMPRESSIONS

SHORT TAKES
Magellan 2.0, Lotus expands
its intelligent DOS shell

PageMaker 4.0, a nearly perfect
program from Aldus

Ergo Model 1: The Brick,
truly transportable computing

Turbo Debugger and Tools 2.0,
Borland’s beefed-up toolkit

Full Impact 2.0,
Ashton-Tate adds features

Cheetah’s Golden Performer
Cheetah’s new 33-MHz 486
machine is one fast cat.

Sun’s Low-Cost RISC
A powerful diskless version
of Sun’s SPARCStation.
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Windows

142

164

170

174

178

184

186

188

3.0

REVIEWS

PRODUCT FOCUS
Networks of Peers
Low-cost alternatives

to dedicated server LANs.

Two to Grow On
CPU-upgradable systems
from AST and ALR.

Window Wonderland
VideoLogic’s multimedia board
turns VGA screens into video
playgrounds.

More 16-Million-Color Fireworks
SuperMac Technology's
ColorCard/24 and Spectrum/24
Series 111 video boards.

Da Vinci Does It Penlessly

Da Vinci’s speedy RasterPro
720 delivers design-quality plots,
with color printing on the side.

Fast Fonts:

PostScript Gets Turbocharged
HanZon’s RISC-based
controller turns LaserJet printers
into PostScript hot rods.

Small Footprint, Big Impression
Emerald Computers’ LANstation—
small size, big price.

Just Add Water

Rational Systems’ Instant-C 4.0
promises instant software
gratification.

190

193

200

203

212

217

Thoroughly Totable Tandy
The Tandy 1100 FD offers all
the necessities—and then some.

The Zen of Symbolic Math
Theorist takes the low road

to equation solving by

leading you to the right answer
on your Mac.

STATE OF THE ART

NETWORKING
Introduction

Growing Pains

Buying a LAN is kid’s stuff
compared to the problems you can
encounter trying to expand it

and connect it to other networks.

The Latest GOSIP

Sooner or later, the federal
government’s new profile for
procurements, called GOSIP,
will affect us all.

Want to Catch Some Z°s?
Zero-slot LANs are a proven
way to provide file transfer

and peripheral- and file-sharing
capabilities.

224A On the Radio

233

241

252

A wireless LAN can
provide a flexible alternative to
its earthbound cousins.

Need More Fiber?

From FDDI to HDTYV to broadband
ISDN, fiber-optic technology

is changing data communications.
Are you ready to make the move

to fiber?

Primed for Performance
Balancing the need for

resources against a changing
environment is a shared problem.
Can the solution be a shared

one as well?

Making Connections
Your source to networking
products and information.

COVER PHOTOGRAPHY: PAUL AVIS © 1990



Images from the Deep/256

The Unix /bin/97

REGIONAL SECTION
begins after page 64

EXPERT ADVICE

65
COMPUTING
AT CHAOS MANOR
A Tale of Three Conventions
(and Two Cities)
by Jerry Pournelle
A look at CD-ROMs and a report
on the American Association
for the Advancement of Science.

85
DOWN TO BUSINESS
Who, What, When, and Why Not?
by Wayne Rash Jr.
A business scheduling package
can restore your sanity.

FEATURES DEPARTMENTS
91
256 Images from the Deep 6 Spotlight MACINATIONS
Using a fiber-optic network Rising from the Ashes
and oceanographic vehicles, 10 Editorial: Taiwan, the Soviet by Don Crabb
Woods Hole scientists are probing Union, and You Don hauls out his crystal ball
the wonders of the ocean. and predicts Apple’s near future.
34 Letters, Ask BYTE, and Fixes e
269 Consortia: High-Tech Co-ops Why the Micro Craft Dimension 97
Computer and chip consortia was an Edsel. THE UNIX /bin
are working hard to give the U.S. Free Software!
an edge over foreign technology. by David Fiedler
PERSPECTIVES When it comes to user-developed
281 DOS and Unix: Unix programs, there is such
On Speaking Terms 326 CHAOS MANOR MAIL a thing as a free lunch.
A productive link between —
DOS and Unix systems begins 380 The Father 103
with an understanding of Unix of Computer Graphics 0S/2 NOTEBOOK
network basics. The roots of graphically oriented 0S/2 Marries DESQview
computer systems stretch back by Mark J. Minasi
to World War II, MIT, and a The latest version of OS/2
HANDS ON visionary graduate student. lets you run multiple DOS sessions,
ala DESQview.
297 UNDER THE HOOD 382 PRINT QUEUE
The Evolution of ESDI In Darkest Self-Similarity 109
One increasingly popular Hugh Kenner surveys the NETWORKS
alternative to the ST506 interface literature on fractals. A Natural Match
is a descendant of ST506, ESDI. by Mark L. Van Name
384 STOPBIT and Bill Catchings
311 SOME ASSEMBLY REQUIRED The Flight of the Bee Wolf Sharing CD-ROMs over a LAN
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An explanation of secret codes navigational feats that put So why isn’t it easier?
and a puzzle to test your skill. man’s computers to shame.
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6.0 AND COUNTING!

Integrate sophisticated features
into your Microsoft C and QuickC
applications with

C TOOLS PLUS/6.0"

C TOOLS PLUS version 6.0 is filled
with many advanced routines for
developing high-powered C applica-
tions, including: virtual, stackable
menus and windows with full mouse
support and optional

“drop shadows”; multi-

ple virtual pop-up

help screens; a min-

iature multi-line

editor for gathering

user responses in a

robust fashion; a

single function call

which can move, resize,

and promote a window or

menu on top of all others; the
ability to update covered windows
automatically when they are written
to; support for EGA, VGA, and
MCGA text modes including 30-, 43-,
and 50-line modes; support for the
enhanced (101/102 key) keyboard.

All this and more for only $149!

C TOOLS PLUS/6.0 also contains
functions for writing interrupt
service routines; creating pop-up
memory resident applications;
ieneral memory “peeks” and
“pokes”; access to the DOS PRINT
utility; as well as many other
general utility functions and
macros.

COMPLETE PROFESSIONAL
PACKAGE.

Blaise Computing’s function
libraries offer easy to use solutions
to your programming needs. You
get source code, complete sample
programs, and a comprehensive
reference manual with extensive
examples. Supports QuickC and
Microsoft C 5.0 and later.

30 DAY GUARANTEE.
If during the first 30 days you are
not completely satisfied, we’ll
refund your money.

Other powerful products from Blaise
Computing

C ASYNCH MANAGER™ 189
ASYNCH PLUS™ 189
VIEW232™ 189
POWER SCREEN™ 149
Turbo C TOOLS™ 149
POWER TOOLS PLUS™ 149
Call today for more information
(800) 333-8087
BLAISE COMPUTING INC.

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

_ DN, FAX (415) 540-1938

Trade r"t;'arlkihm
0] of 1
regpe%ve holdef'sl.-
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THE NEWS IN
REVIEWS

A redesign for the
reviews section and a look
at yesterday and today

e have made a couple of

changes in our product re-

views this month. Most ob-

viously, we’ve redesigned
the reviews section. Less noticeable,
unless you read magazine mastheads, is
that all staff involved in reviewing prod-
ucts are now part of the BYTE Lab.

Our redesign goals were simple: Make
the reviews appear as their own section
rather than as individual articles, saving
precious column inches in the process;
and allow more flexibility for photos,
figures, text boxes, and other means of
enhancing the basic evaluation. Art di-
rector Nancy Rice and assistant art di-
rector Joe Gallagher deserve credit for
achieving those goals.

Placing what was previously called the
BYTE reviews department under the
BYTE Lab moniker emphasizes the im-
portance and seriousness that BYTE
places on the product evaluation process.
We use the same tried-and-true review
procedures we did before, and that has
always involved everyone who is now
part of the BYTE Lab. The name change
makes that clear.

You’ll also notice the BYTE Lab logo
appearing in each review. That logo
means that the product has been evalu-
ated by BYTE Lab standards. It also
serves to distinguish BY TE reviews from

our Short Takes and First Impressions,
which are not full evaluations but early
looks at upcoming products.

You are the beneficiaries of these
changes. We hope you’ll find BYTE’s re-
views more useful and enjoyable as a re-
sult. If not, drop us a note telling us why.

The Father of Computer Graphics
Today, we take the idea of a graphical
user interface for granted. But 15 years
ago, the technology was restricted to ad-
vanced research and military systems.
And 15 years before that, the idea that a
person could use a computer interactively
was unheard of. Then, an MIT student
came up with an innovative doctoral
project, a system that laid the foundation
for today’s interactive computer graph-
ics. This month’s fifteenth anniversary
special tells the intriguing tale of Dr.
Ivan Sutherland and his trailblazing
graphics system, Sketchpad.

R&D Consortia

Computer technology is one of the few
areas where the U.S. holds an edge over
its global competitors. But that lead is in
danger of slipping away in the face of Jap-
anese enterprise and a united Europe.

As in other high technology areas, a
few U.S. companies are “circling the
wagons”’—joining together in R&D con-
sortia that aim to provide them with a
competitive edge. Technical editor Janet
J. Barron takes a look at the current state
of computer consortia in her article
“Consortia: High-Tech Co-ops” on page
269.

—Michael Nadeau
and Kenneth M. Sheldon



Integrated Software for
Schematics & PCB Artwork

Introducing HIWIRE®Plus

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

Creating Schematics

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

Circuit-Board Design

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

HIWIRE-Plus  V 1.3r0
SMARTWORK V 1.4r6

HiWIRE-Plus Advantages

O One tool for schematics and
printed-circuit artwork

O Easy-to-learn menu-driven
operation; complete docu-
mentation and tutorial

O Schematic libraries with TTL,
CMOS, ECL, ladder, micro-
processor, and discrete
components

Netlist and bill-of-materials
utilities included

Circuit boards up to 60x60
inches and 256 layers

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

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

O Schematic-to-layout cross-
checking

O Design-ruie checker
O 800 number for free support

A% e |

"HIWIRE", “smARTWORK", “Wintek®, and the Wintek logo.are
registered frademarks of Wintek Corporation.

o o 0o 0O
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System Requirements

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

O Microsoft Mouse

O IBM ProPrinter or Epson
dot-matrix printer, and/or

O Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

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

Wintek Corporation

1801 South Street

Lafayette, Indiana 47904-2993
(800) 742-6809 or

(317) 742-8428

FAX: (317) 448-4823

Telex: 15-624-6480

Europe: RIVA Ltd., England,

Phone: 0420 22666, FAX: 0420 23700

Australia: Wintek Software
Phone: (08) 2720028, FAX: (08) 3733145




Until now; thisist
and word processc

Use Microsoft’ graphlcs You see, they were de51gned to
Excel and Microsoft work together: Which means they share
Word for Windows™  a good deal more than a name.
and you’ll no longer Like data for instance. Now you
be saddled with the  can cut and paste words, tables, charts
problem of combining and numbers to your heart’s content.

ords, numbers and  From any document, in either program.
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For more information, cad (800} 541-1251, Dept. L6. Outside the U.S. and Canada, call (206) 882-8661. in Canadu, call (416) 673-7638. © 1990 Microsoft Corporatic
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worked together.

What’s more, these products are
based on the Microsoft Windows envi-
ronment, an approach that’s not only
inherently easy to use, but rapidly be-
coming the industry standard.

It is this environment that allows

for complete and total WYSIWYG. Or,

what you see 1s what you get. Translated
that means the image on-screen looks
precisely like the final document.
Something that will save you
more than a few trips to the printer.
Beyond g _ ~
sharing the
same overall
physical ap-
peallrancg, these
applications
afso share sim-
ilarcommands.
So when you've
mastered one, g
youllhavea |
solid under- |
standing of the
other as well.
And sur-

prisingly, using
Microsoft Excel —
and Word together requires very little
brain power. All you need is a 286/386
computer with 2 megabytes of random
access memory. Also known as RAM.

For more information on how
smoothly these products work together,
call (800) 541-1261 Dept. L6.

Before you get roped into buying
the wrong product.

With Microsoft Excel and Word, you can make a
char%{n a spreadsheet and automatically update
any Word documents you've linked. Or vice versa.

g i s st i e
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Making it all make senser

Il rights reserved. Microsoft and the Microsoft logo are registered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation.



These countries

may be a major factor
in your computing
options for the 1990s

aiwan and the U.S.S.R. are

about as different as can be. Tai-

wan is only three times the size

of Connecticut. The U.S.S.R. is
the largest country on earth. Taiwan has
a tropical, marine climate; the U.S.S.R.
has many climate areas, but it tends to-
ward the cool temperate and colder. Both
countries are becoming increasingly
important players in the world of
computers.

For example, it’s an almost certain bet
that major chunks of your desktop system
came from Taiwan—and not just chips
and small parts. Taiwan is the world’s
number-one supplier of monitors and is
number two in producing terminals and
number three in building complete
microcomputer systems. It’s also a major
source of disk drives, add-in cards,
printers, and other peripherals.

In 1988 (the last year for which I have
export numbers), Taiwan’s computer
products exports reached well over $1.2
billion (in U.S. dollars), double what it
was just two years previously. And that
figure is still climbing.

Each year, the Taiwanese government
sponsors a huge computer trade show
called Computex. The show is roughly
the size of Comdex here in the U.S.—but
when you consider the relative sizes of
Taiwan and the U.S., you see that pro-
portionally, Computex is staggeringly
large.

I’ll be attending Computex in June,
and spending a week meeting with offi-
cials of the government and the leading
computer companies there. In a future
issue, I hope to tell you what new prod-
ucts and technologies I've learned of,
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TAIWAN,

THE SOVIET UNION,

AND YOU

and what impact this Asian powerhouse
is likely to have on the computer industry
and on the range of products and prices
available to us.

Back in the U.S.S.R.

At the other end of the computing spec-
trum, the U.S.S.R. isn’t the number-one
supplier of anything. Or the number two.
Or the number three. . ..

But the Soviets do have a vast hunger
for computer products and a tremendous
untapped resource of world-class pro-
gramming talent.

In an earlier editorial (‘“The Russians
Are Coming,” October 1988), 1 wrote
about one of the earliest efforts to export
Soviet business software to the West:
Members of the U.S.S.R. Academy of
Sciences toured the U.S. looking for
interest in their generic ‘‘software
factory.”

The ““factory” is a collection of mod-
ules ranging from a natural-language
database to equation solvers to financial
modelers. With a minimum of program-
ming, you can customize modules in the
factory to solve a very wide range of
problems: Feed data—almost any data—
into the system, select and program the
appropriate modules, and get your an-
swers out the other side.

The factory was creative, innovative,
cleverly done, and quite unlike anything
I"d seen before. The Soviet programmers
had produced an amazingly complex
problem-solving environment from the
ground up—despite a lack of access to the
tools we’re familiar with, and despite the
forced necessity of working with rela-
tively underpowered hardware. For ex-
ample, they needed a better way to build
and manage the modules, so they created
a new language that’s sort of an object-
oriented Prolog.

Along the way, they needed a Cyrillic
word processor, so they wrote a program
that easily equals many that are in use in
the West. And all their code had to be
tight and efficient because it had to run

on, at best, 12.5-MHz IBM PC AT clones.

Of course, Soviet programmers work
on more than just large-scale projects:
Alexey Pazhitnov has become the
U.S.S.R.’s first (and so far only) soft-
ware cult hero on the strengths of his Te-
tris and Welltris game software.

Clearly, there’s plenty of software tal-
ent in the U.S.S.R., and if the obvious
economic obstacles ¢an be removed, the
U.S.S.R. could become a world player in
software by the middle-to-late 1990s.

But the obstacles are severe. BYTE
columnist Jerry Pournelle (who recently
was voted the most popular computer
columnist in the U.S.S.R.) visited the
U.S.S.R. this April, just before the Lith-
uanian economic blockade, and reports
that “there are lots of business opportu-
nities, if only you can figure a way to get
your share of the profits out of the coun-
try.” You can’t take rubles out of the
U.S.S.R., nor readily convert them to
another currency.

Besides discouraging outside involve-
ment and investment, it makes things
hard on the Soviets, too. Jerry reports
that the academicians and other profes-
sionals he met in the U.S.S.R. all make
about 300 rubles a month. At the ““offi-
cial” rate of about 6 rubles to the dollar,
or the real-world rate of about 20-to-1,
this salary works out to somewhere be-
tween $15 and $50 (U.S.) per month.
You can see why so few Soviets have
ready access to personal computers, and
thus why their talents lie mostly fallow.

That may all be changing—although
events in the U.S.S.R. are fluid and very
hard to predict. Assuming that condi-
tions still allow for travel from the West,
I'll be spending a week in Moscow as a
guest of the International Computer
Club, at its first post-glasnost meeting in
mid-June.

It should be a fascinating trip. Stay
tuned.

—Fred Langa
Editor in Chief
(BIX name “flanga’)



BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS

Be Objective.

Turbo Pascal,® the world-standard Pascal compiler,
adds Object-Oriented Programming with our new
version 5.5. We combined the simplicity of Apple’s
Object Pascal language with the power and efficiency
of C++ to create Turbo Pascal 5.5, the object-oriented
programming language for the rest of us.

It’s easy to extend yourself

If you're already programming with Turbo Pascal,
it’s easy to extend yourself from struc-
tured programming to object-oriented
programming. And, Turbo Pascal 5.5 is
the only compiler that is 100% source-
code compatible with

your existing Turbo

attributes from the base model 911, but it also sports
a whale tail.

Turbo Pascal 5.5’s object-oriented extensions
give you code that’s easier to change, extend, and

support.

Turbo Pascal 5.5 Professional with
Turbo Debugger® and Turbo Assembler®

The award-winning Turbo Debugger now includes an
object inspector and hierarchy browser.
And Turbo Debugger can debug any
size program.

Upgrade objectively

Pascal owners:

Pascal 4.0 and 5.0
programs.

Afast object lesson

Object-oriented appli-
cation programs more
closely model the way
you think. Objects con-
tain both data and code.
As in a spreadsheet cell, the value and the formula
are together. Objects can inherit properties from other
objects. For example, a Porsche Carrera inherits most

-===1

>

Turbo Pascal 5.5 Features
® [nheritance ® New integrated environment
® Static & dynamic objects tutorial
m Constructors & ® Hypertext Help with copy and

Destructors paste
® Object constants ® Enhanced smart linker &
u Compiles @ > 34,000 overlay manager
lines/minute ® Support for 8087/80287/80387
® Integrated source-level

debugging

Circle 41 on Reader Service Card (DEALERS: 42)

Inheritance provides powerful modeling capabilities by allowing objects
{o inherit attributes from other objects.

Mail upgrade orders fo: Bortand, P.0. 3ox 660001, Scolts Valley, CA 95066-0001. For orders outside the U.S., call (408) 438-5300
Fsdo Pascal, krbo Debugger, and Turbo Assembler are registered trademarks of Borland Intenational Copyright ©1989, Borland Intemational, Inc. All right resesved. Bl 1324

Upgrading from Turbo
Pascal 5.0 t0 5.5 is only

$34.95 plus $5 shipping

and handling ($75 plus

shipping and handling
* for owners of Turbo

Pascal 4.0 or earlier).
And upgrading from
Turbo Pascal 5.0 and
earlier to Turbo Pascal 5.5 Professional is only
$99.95 plus $10 shipping and handling. To order,
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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 monitor can accommodate not

only the broadest range of current mainstream standards, but also the

next standard to become

mainstream—8514/A, with

its 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. Which means even if you haven’t moved up to

MUIISYNC 18 8 regatered tracemark of NEC Tectnclogees, inc

8514/A yet, you have the opportunity to purchase a monitor through

18M PC/XT/AT, 872 and 851474 are regisiared Irademarks of tha Butiness Mactnes.

foresight, rather than hindsight.

Macsniosh 18 & regraieced Irademark of Apple Compatar, Inc

Computers and Commumications



all the resolutions you’ll need.

Especially since the MultiSync 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,

B PS/2 and the Macintosh

computer systems.

Now, since NEC is ready

to accommodate even the newest graphics standard to emerge,

maybe the real question is: Are you?

NEC 13 & regratered trademark of NEC Corporation

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

Macintosh compatibiity inchsdes Mecintosh I, ix, licx and SE/30.

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

©1989 NEC Technoiogws, Inc
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IBM RISC System/6000 tamuly.

With the most powertul desktop workstation on earth.

No matter how big the job you’re settin
off to conquer, the new 1BM RISC System/6000
family of POW ERstations and POWERservers is
for you.'The desktop POW ERstation 320 puts
more than 7 MFLOPS and over 27 MIPS at your
command—power that soars as high as 13
MFELOPS and 41 MIPS in other models.

What makes it possible is POWER Archi-
tecture—Performance Optimization With
Enhanced RISC—1BM% second generation of
RISC technology. It delivers up to four instrue-
tions per cycle and has the most powerful CMOS
microprocessor in the business.

MIPS | SPECmark™

POWERstat:on320T 74 | 275 223

DECstation™ 3100* 16 14.3 101
SPARCstation™ 1* 14 | 125 8.4

1MFLOPS are the results of the doubte-precision, all FORTRAN Linpack test
100 x 100 array suite. The Dhrystone Version 11 test results are used to compute
RISC System/ 6000 Integer MIPS values where 1757 Dhrystones/second is 1 MIPS
VAX 11/780). SPECmark 15 a geometnc mean of ten benchmark tests.
mance data are based on published benchmark information.

Mlcr() Channel” makes bottlenecks
ancient history. All RISC System/6000 models
feature a new implementation of the IBM

Micro Channel bus with /0 throughput of up to
40 megabytes per second. And the Micro Channel
Architecture can accommodate a doubling or
even quadrupling of this data transfer capacity,
making traditional, nonexpandabl(' architectures
seem primitive by comparison.

Solid support for all UN 1X° applications.
These systems are all based on the industry-
standard UNIX operating system. And they’ll
run hundreds of applications in such diverse
fields as engineering design, fluid dynamics,
molecular modeling, securities trading, techni-
cal publlshlng and geophysical modolmg, plus a
wide selection of commercial applications.

*The POWERstation 320 comes with 8M8 ol RAM, 120MB of d-sk 19-1 .nch qrayscale display and gvapnlcs
agapter, . mouse, Ethernet™ adapter, AIX
and hypeﬂexl documeﬂlalloﬂ search and retreval capabity

For the Power Seeker.

Circle 153 on Reader Service Card

A brave new world of 3D graphics. All our
POW ERstations are built to deliver high-speed,
high-resolution graphics. Our 3D processors
offer an almost unimaginable palette of 16
million colors. And our new Supergraphics

POW ERstation 730 gives you 3D graphies capa-
bilities that are really out of this world, perform-
ing nearly one million 31) vector transformations
per second.

AIX" brings different worlds together.
Every model ean come preloaded with AEX
Version 3, IBM’s version of the UNIEX operating
system. | It supports major industry standards, like
POSIX "and TCP/IP, plus the programming
languages C, FORTRAN, COBOL. and Pascal.
And AlX allows the RISC System/6000 family to
fit into your installed UNEX baso, as well as your
IBM SAA”™ environments, giving you the best of
both worlds.

Supercomputer speed at a workstation
prlce' $12,995. Our entry desktop POWER-
station 320 starts at $12,995 complete* And
every member of the RISC System/6000 family
comes with software service at no extra charge
and a 12-month warranty.

The worldwide support of IBM. Then, of
course, theres IBM service when you need it, 24
hours a day, 365 days a year."lo find out more,
call your 13M mark(‘tmg representative or
Business Partner.
For literature, call
1 800 IBM-2468,
ext. 225. And find
out why it the %
beginning of a new :‘. ' 1
world for Power =

Seekers.

IBM |sa reglsmeved uademark and RISC System/6000. Micro Channel. AIX, and SAA are of Ints m' al

of Al of the XEROX C: POSIXisa
laI Eqmpmem Corpovalm SPARCstatm 1 and NFS are trademarks of Sun Microsystems. SPECmark is a

of Institute of

ines C UNIX is a regi
s DECstation 3100 and VAX are trademarks of
Pert Eval Ci HAGAR

E HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. ©1BM Corp. 1990 alf rights reserved.
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DR DOS.

THE NEW VERSION.

THE OBVIOUS CHOICE JUST GOT BETTER.

WITH EXCEPTIONAL PERFORMANCE. The new version of DR DOS offers MemoryMAX.. (the fast
way to get 620K) and disk caching (for throughput faster than DOS 4.x).

WITH DESIRABLE FEATURES. Use DR DOS’ FileLink. and a serial cable to retrieve or transmit
data between systems. The CUA-compatible shell is easy to use—with mouse or keyboard.

WITH INNOVATIVE TECHNOLOGY. BatteryMAX.. increases the battery life of portable systems
by two to three times* and runs with standard DOS applications.

ROM- or RAM-executable, the only choice is DR DOS. OEMs and System Integrators call Digital

Research at (800) 443-4200.

Digital Research.

WE MAKE COMPUTERS WORK

Digital Research offers a full line of operating systems from single-user DR DOSw; multitasking,
multiuser Concurrentn DOS; to real-time, multitasking, multiuser FlexOSw.

*Battery savings depends on OEM implementation. Digital Rescarch is a registered trademark and the Digital Rescarch logo, DR DOS, MemoryMAX, FileLink,
BatteryMAX, Concurrent and FlexOS$ are trademarks of Digital Rescarch 1nc. Copyright © 1990, Digital Research Inc.
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Research news and industry developments shaping the world of desktop computing

Edited by D. Barker

NCGA Report: Great Graphics Coming Down

canning the

big picture
at the recent
National Com-
puter Graphics
Association
show, it was clear
that personal
computers are
becoming more
popular as tools
for producing
dramatic, high-
quality graphics.
Workstation
makers were
there in spades,
but they were
outnumbered this
time by vendors
with products that enable personal computers to quickly generate sharp and
colorful images.

Powerful graphics processors and display controllers are helping turn
relatively low-cost computers into machines that rival more traditional dedicated
graphics systems. Perhaps the most bodacious of the new, inexpensive graphics
coprocessors is Texas Instruments’ 34020, which the company says is three to
20 times faster than its predecessor, the 34010, at on-chip graphics operations.
Even more powerful than the TI chip is Intel’s i860, a RISC processor torqued
for graphics functions. Evidence at NCGA showed that hardware designers are
now picking up on the i860, and products using it will become prevalent soon.

Photo-realism is no longer the province of computers that only defense
contractors and movie studios can afford. Although they’re still very expensive,
tools like RenderMan and HOOPS are empowering users with capabilities to
generate realistic, three-dimensional images.

Judging from comments from users and the size of crowds at certain exhibits,
this year’s NCGA made it clear that people want sharp, colorful, and realisti-
cally rendered graphics. As the following stories report, vendors are responding
with the necessary tools.

“‘Locomotion,’’ generated by Pacific Data Images, was a
winner in NCGA’s computer animation competition.

NCGA
For Realism, Developers Calling RenderMan

descriptions, in much the same way
that the PostScript standard is used for
defining characters in desktop
publishing. Pixar will soon release a
sample appearance library and is
working with third-party developers to
produce more catalogs.

At the recent National Computer
Graphics Association show, there was
evidence that RenderMan is starting to
catch on. Pixar introduced its first end-
user implementation of RenderMan,

continued

C reating photo-realistic images
requires tools for simulating
surface textures and lighting effects. If
Pixar (San Rafael, CA) has its way,
“‘appearance libraries” of fabric,
cement, stucco, wood, plastic, and
other materials, as well as *“‘shaders”
for specifying lighting effects, will
become standard tools for architects
and artists who require photo-realism
in their computer-aided designs. And
all these tools will be based on the
RenderMan specification for scene

NANOBYTES

Is NewWave gaining momentum?
Hewlett-Packard (Cupertino, CA)
has recently licensed its Windows-
based graphical environment to
several major companies, includ-
ing AT&T, which is using it with
the Rhapsody workgroup package.
Lotus said that it will work with
HP to get 1-2-3 release 2.2 running
under NewWave. NCR, Data
General, and Canon have also
signed licenses to use NewWave.
And any day now, quite a few
developers say, companies will
start shipping applications that
work with NewWave, including a
graphics package and some
multimedia authoring tools from
Aimtech, a database program from
Palantir, an E-mail program from
Da Vinci Systems, development
tools from Glockenspiel and
Candlelight, communications
packages from HP and Micro-
View, and a version of Ami
Professional from Samna.

NeXT users have been wondering |
when something like HyperCard |
will come to the cube. It should be
later this year. Thoughtful Soft- \
ware (Fort Collins, CO) hopes to
ship its “HyperCard-like”” Hyper- ‘
Cube software during the fourth |
quarter, our sources say.

Despite having created CP/M and
the GEM operating environment,
Digital Research (Monterey, CA) |
has an identity problem. ““Despite
our best efforts, there are still

people who haven’t heard of us

and who don’t know what we do,” ‘
says company president Dick
Williams. He wants to make DR
into a “‘more friendly and ap- ‘
proachable’ company and to focus |
more on applications software, ‘
including programs for Windows,
0S/2, Unix, and the Mac. One of |
DR’s biggest hits is DR DOS, an
enhanced and ROMable version of
MS-DOS; the company says that it
has licensed more than 3 million
copies.
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| U.S. software houses saw sales go
up 12 percent last year, according

| to a new report from the Software

| Publishers Association (Washing-

. ton, DC). Fourth-quarter sales

totaled $916 million, the SPA

estimates. Word processors were

the biggest seller. The North
American applications software

' market was worth about $3 billion
last year, according to SPA

reckoning.

‘ U.S. software companies also had
a good year overseas, with
aggregate sales up 46 percent over

i 1988, the SPA says. The biggest

| growth rates were in Spain,

| Portugal, and Italy. The SPA bases
its figures on data submitted to the
Arthur Anderson accounting firm
by 20 prominent software compa-
nies, including Borland, WordPer-
fect Corp., Lotus, Ashton-Tate,
Claris, and Persoft.

. Aox (Waltham, MA) will work
with IBM to develop bus-master-
ing products for Micro Channel
systems. Aox already offers bus-
master upgrade boards for Micro
| Channel PS/2s. The MicroMaster
boards turn a 286- or 386-based
\ PS/2 into a 386- or i486-based
system and assign the original
CPU to handle low-level tasks.
IBM is investing money in Aox, as
well as buying a “‘substantial”
number of MicroMasters for
internal use, Aox says.

Structured Query Language has
been a quasi-standard in the
relational database world. Al-
though the syntax is fairly standard
between different companies, the
semantics can vary. The SQL
Access Group has completed its
initial technical specification for
what it hopes will be a standard
SQL that all database vendors

| could use. If their proposal

| becomes established, programmers
will be able to write to a common
interface for almost all SQL
systems. Group members include
Oracle, Informix, Ingres, Ashton-
Tate, and DEC. One of the group’s
focal points is the communications
involved in distributed databases.
An ANSI committee is also
working on a standard SQL.

St
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called MacRenderMan, and several
companies showed Macintosh
programs that support it, including
MacroMind (Three-D) and Paracomp
(Swivel 3D). Until now, RenderMan
has been available only as a
developer’s toolkit, requiring knowl-
edge of C programming.

MacRenderMan ($795) will allow
images generated with those packages
to be given visual attributes such as
texture, shading, blurred motion, and
other special effects. The resulting
image is stored in a standard file
format called the RenderMan Interface
Bytestream. In theory, the user should
be able to change attributes—wood to
marble, for example—as easily as a
PostScript user can change fonts.
According to Dan Ahlberg, product
manager for MacroMind Three-D,
RenderMan is “analogous to going
from a LaserWriter to a Linotronic
[typesetter]. You get higher quality
and extendability.”

Other companies supporting
RenderMan include Levco, which at
NCGA had RenderMan running on an
accelerator board; CADkey, which
announced CADkey Render for its
eponymous CAD program; Evolution
Computing, which has a new version

NCGA

of FastCAD, called FastCAD 3D,
that’s bundled with RenderMan;
Strata, which plans to have its Strata-
Vision 3D software work with
RenderMan; and Sun Microsystems,
which announced a “visualization”
product, called SunVision, that has a
RenderMan-compatible interface for
rendering images.

More companies are expected to go
with RenderMan this year. According
to Pixar’s Tom Porter, Autodesk plans
to release a version of AutoCAD that
supports RenderMan. NeXt has said
that it will support RenderMan on its
color computer, to be introduced later
this year. IBM endorsed RenderMan
and is likely to offer products based on
the specification.

Although RenderMan is gaining
popularity, rendering is expensive.
RenderMan requires at least 4 MB of
memory, and it prefells 8 MB. On top
of that, you need vast amounts of disk-
storage space and high-resolution
color graphics. And to achieve
acceptable performance, you need
either a personal computer with a
graphics accelerator or a workstation
such as the Sun SPARCStation or
Silicon Graphics Personal Iris.

—Nick Baran

Intel’s i860 Engine Picking Up Steam

udging from news at the National

Computer Graphics Association
show, Intel’s i860 RISC processor is
finding its destiny in the demanding
world of three-dimensional and high-
resolution graphics. Giving Intel one
of the best testimonials yet for its chip
with the built-in 3-D engine, Hewlett-
Packard (Palo Alto, CA) announced
that it will develop new graphics
technologies using the i860. The
company demonstrated an experimen-
tal i860-based “graphics transform
engine” installed in an HP-3000
workstation, handling full-color
antialiasing, contour mapping, ray
tracing, and other graphics functions.
This engine, which HP says will show
up in future workstations, will include
hardware support for some of the most
difficult 3-D algorithms. The graphics
engine will connect to the work-
station’s main CPU and memory
via a 30-MBps link. HP says that this
new hardware will perform most op-
erations either in real time or so
quickly that the user will hardly have
to wait. Perhaps the most interesting

part of HP’s approach is the degree to
which difficult rendering operations
will be moved from software to
hardware.

Matrox (Dorval, Quebec, Canada)
displayed working prototypes of an
i860 parallel processing board
designed to speed up floating-point
operations. The board is built for
computers with the Extended Industry
Standard Architecture bus and makes
use of EISA’s bus-mastering capabil-
ity to operate independently of the
host system. The MP-860, which
holds one 40-MHz processor and 2
MB of memory (expected price:
$6300), can run floating-point and
computationally intensive applications
up to 100 times faster than a 386-
based system with an 80387 coproces-
sor, Matrox claims. You’ll be able to
connect as many as eight of the boards
in a single system and have them
operate concurrently. To communi-
cate, the boards use their own high-
speed bus, called the TransMemory
bus, that can transfer 100 MBps

continued



You dont have tobe a rocket
scientist to program in BASIC.

Granted, with Microsoft’s BASIC Profes-
sional Development System, rocket scientists
can work wonders every day of the week.

But if you want to work better in this strat-
osphere, Microsoft® QuickBASIC is all you need.

Instead of an L.Q. test, you get a step-by-
step printed tutorial that guides you through a
complete working program. And our handy on-
line electronic manual lets you put your finger
on anything you want to know instantly, or copy
and paste samgle code into your program window.

Meanwhile, our on-line training and Easy
Menus make you feel at home in your new envi-
ronment in minutes—not hours. Knd to simplify
things even more, our intuitive interface offers
context-sensitive help. Plus a debugger that

gets your program up and running in record time.

Naturally, this BASIC also turns out code
at record speed — 150,000 lines per minute.
Not surprisingly, PC Maga-
zine called it“. . . perhaps one
of the greatest software pro- Mot QuekBasiC
grams ever written” and gave
it their Editor’s Choice Award.

All of which only goes
to prove one thing: you don’t
have to be a rocket scientist

Ie—

to conquer new frontiers. “»
Just smart enouCgh to get a hold of our
Microsoft QuickBASIC.
Making it all make sense

Customers within the 50 United Staws, call (800) 426-9400, Czbbml‘rosf :;; le;'i:;._ cail (416) 6737638 Out.ide the US.and Canada, cal! (206) 882-8661.© 1990 Micrasoft Corparation. All vights reserved. Microsoft and the Microsoft logo
1cr0s0j !

are registered trademarks and Making: it all make sense is a




THOUSANDS OF PEOPLE DO THIS EVERY WEEK.

12 MHZ 256 V6A 20 MHZ 386 VGA

80286-12 Processor 2 Megs RAM W'4 Megs RAM RN
2 Megs RAM 1.2 Meg 5.25" Drive W 1.2 Még 5.25" Drive : ¥
1.2 Meg 5.25" Drive 1.44 Meg 3.5" Drive i 1.44 Meg 3.5" Drive
1.44 Meg 3.5" Drive 4.65 Meg 28ms RLL Drive B 65 Meg 28ms RLL Drive P
65 Meg 28ms RLL Prive ¥ 16.Bit VGA with 512K i ® 16 Bit VGA with 512K Bnrumcrion
16 Bit VGA with 512K 14" 1024 X 768 Color Monitor ™ 14" 1024 X 768 Color Monitor

14" 1024 X 768 Color Monitor 1 Parallel & 2 Serial Ports "|’ 1 Parallel & 2 Serial Ports

1 Parallel & 2 Serial Ports ' 101 Key Keyboard ! 101 Key Keyboard

101 Key Keyboard MS DOS 3 3 or 4.01 I 'MS DOS 3 3 or 4.01

MS DOS 3 3 or 4.01 $2195 $2595

With 64K Cache $2895.00

23 MHZ 386 VGA 33 MHZ 386 VGA 25 MHZ 456 VGA

4 Megs RAM 64K Cache RAM PC mn 4 Megs RAM
1.2 Meg 5.25" Drive 4 Megs RAM 1.2 Meg 5.25" Drive
1.44 Meg 3.5" Drive 1.2 Meg 5.25" Drive e 1:44 Meg 3.5" Drive
110 Meg ESDI Drive 1.44 Meg 3.5" Drive BESTBUY 150 Meg ESDI Drive
ESDI Controller, 32K Cache 150 Meg ESDI Drive | ESDI Controller, 32K Cache
16 Bit VGA with 512K ESDI Controller, 32K Cache 16 Bit VGA with 512K
14" 1024 X 768 Color Monitor 16 Bit VGA with 512K 14" 1024 X 768 Color Monitor
1 Parallel & 2 Serial Ports 14" 1024 X 768 Color Monitor 1 Parallel & 2 Serial Ports
101 Key Keyboard 1 Parallel & 2 Serial Ports 101 Key Keyboard
MS DOS 3.3 or 4.01 101 Key Keyboard | MS DOS 3.3 or 4.01
$3095.00 MS DOS 3.3 or 4.0t $5295.0
With 64K Cache $3495.00 $3995-00 . This device has not-been approved by the

Federal Communications Commission. This
device is.not, and may not be offered for sale or
. lease, or sold or leased until the approval of the
Due to the volatility of the DRAM market, all prices subject to change. FCC has been obtained.



PULL UP A CHAIR AND WE'LL TELL YOU WY

Ted: OK, we’re putting together another ad for the:
magazines and you should bé the ones to write it.

Todd (laughing): Hey, Ted, T'm no writer.

Ray: Me neither.” Don’t you s’pose we could hire
somebody to write our ads?
(Laughter.)

Ted: No, because we’ve always
been straight forward/in our
advertising, 1've analyzed the

anyone would buy a computer
from-anyplace except Gateway.
Now I know yeu all agree with
me, so 1 want you to tell the world

#§ what you can do for them. Just

Ted Wait, - straight talk from a friend in the
President business. I'm recording this —

Troy: Is this legal?

Ted: — and I'm gonna give the tape to word process-
ing for a transcription. And that’s going to be our ad.

Norm: This oughta be good! (Laughter).

Ted: Todd, you're 6n. I'm looking for a computer
system. ‘Why should I buy from Gate-
way 2000?

Todd: Because Gateway has the best
value. We lead the market in price,
quality and service. It’s that simple.
You wanta get the best system for the
best price from a company you can
depend on? Then buy from Gateway
2000. -

T Troy: Yeah, shop around. But
‘ e ‘ don’t be foaled by stripped-down
e~

. Troy Miller,
Plant Manager

systems. Compare Gateway feature
for feature and ‘we blow the competi-
tion away.

Norm: And read the réviews. Our
systemns-out-perform machines that
cost twice as riuch.

Ted: " Troy, you’re on., You run the
plant so you tell me what kind of
quality I can expect. -

Troy: Well we use a component
that’s not very common today-—

Todd Osborn,
Sales Manager  pride. - Each machine that goes out the
door is custom-built by one person.. That person’s pay is
determined by how satisfied you are as a customer. We
use only top-of-the-line f

components. You combine
that with the midwest work
ethic and you’ve got an
unbeatable combination.
Ted: OK, Gateway’s gol
great prices on quality
systems. But we can’t

Ray Kayl,
Technical Support Manager

market and I'can’t understand why |

(Tape End Indicator.)

'800-523-2000

guarantee everyone ‘that they’]l never have a problem.

Ray: If we could, I’d be-out of a job. (Laughter.)

Ted: Yeah, Ray. Tell me about your job. What
happens if a customer does have a problem?

Ray: That’s where we shine. Gateway’s tech support
is the best in the industry. We know what we’re talkin’
.about, but most importantly,
we care. We’ll bend over '
backwards to take care of you.’ \
You won’t hear us saying, '
“Sorry ma‘am, that’s a
software problem.” . We don’t
care whose problem it is. " If
the machine is not working. for
you, we’ll do everything in our
power:to get you up and
running. '

Ted: What if you can’t fix a:problem over the phone?

Ray: Then we can send a technician to almost any-
place in‘the nation.

Ted: -Kathy — bet you thought I forgot you — what
about-customer service? R
— Kathy: Cystomers get very personal
| _service here. When you call Gateway,
you’ll be assignéd to one customer
service representative who will fellow
your order from start to finish. Your
personal rep. will makea special effort to
get to know you' and make sure you're
completely satisfied.

Norm: Hey, this sounds almost too
good to be true. '

Téd: Some people think that. But our customers don’t
-~ ask them. They know Gateway 2000 is the best value
in-the industry. - s

Norm: Do we have an ad ‘yet?

Ted: Yeah,T think so.- All I have
to do is cut some prices on our
systems. Then get ready for a really
hot 'summer... ‘

Norm Waitt,
Vice President

L
[ v“'
i "
L
Kathy Skidmore,
Customer Service Manager

& § GATEWAY2000

"You've got a friend-in the business.”

610 Gateway. Drive « North Sioux -City, SD 57049
“Telephone 605-232-200(5 + FAX 605-232-2023



MICROBYTES

NANOBYTES

Trying to give computer makers a ‘
way to build more highly inte-
grated and less expensive sys- ‘
tems, Chips & Technologies

(San Jose, CA) has developed a

new chip set for implementing a \
complete AT compatible on a
motherboard. The Entry-Level
Enhanced AT set provides
complete system logic, I/O, mass
storage, and VGA control in
either a three- or four-chip set.
Company officials say that a
typical 1980s-style AT uses about
95 ICs (excluding RAM). The
ELEAT set reduces that number
to 44 and cuts the cost of the
silicon from $179 to $105, they
say. The company plans a 386SX
version for the third quarter.

Advanced Data Servers (Boise,

ID) claims that its new dBASE

Query Accelerator ($1995)

speeds up database queries by

as much as 100 times. The AT-

bus board is a SCSI disk drive ‘

controller and database coproces-

sor rolled into one. When the

CPU issues a database query to

the disk drive, an Advanced

‘ Micro Devices RISC chip on the

| board intercepts the request,
processes it, and returns it to the

| CPU. The RISC chip is optimized

| for database work and can select
and project records faster than a

} host processor. ADS says.

At the recent Interface show in
Dallas, IBM showed its version
of TCP/IP for OS/2. IBM’s
brand of the standard internet-
work protocol will run on top of
IBM’s Extended Edition of OS/2
1.2 and have an icon-oriented
E-mail application.

Market researcher American
Business Information (Omaha,
NE) interprets changes in the
marketplace by compiling
changes in Yellow Pages listings.
Fewer listings for a particular
service or industry means
business is down in that area, ABI
says. According to the research-
ers’ findings for 1989, computer-
related categories were down.
Data systems consultants and
data-processing services were in
the top 20 categories of decline.
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without affecting processor perfor-
mance, Matrox says. Company repre-
sentatives demonstrated the MP-860
with a Matrox 8514/A-compatible
graphics board; a system with a single
MP-860 was calculating and drawing
400- by 400-pixel areas of the
Mandelbrot set with 2000 iterations
per pixel in 2 seconds.

Truevision (Indianapolis, IN)
introduced a 33-MHz i860-based
graphics processor for IBM AT
compatibles. The new Horizon860
“single-card computer”’ ($6295)
incorporates a high-speed bus, called
the HorizonBus, that Truevision
claims has a peak data transfer rate of
264 MBps. Truevision did not

NCGA

announce any products that are able to
take advantage of the bus, but a
product engineer saiq that those will
show up later.

Hyperspeed Technology (San
Diego, CA) introduced a board that
can support one or two i860s and up to
16 MB of RAM. Like the Horizon860,
the Hyperspeed board (which costs
about &000) has a 64-bit high-speed
bus but no products that can use it yet.
Hyperspeed promises a frame buffer
in the near future. Spectre Corp.
(Woburn, MA) announced a board
that uses single or dual i860s but did
not have units on hand to demonstrate.

—Nick Baran, Owen Linderholm, and
Tom Yager

AutoCAD to Jump Through HOOPS for 3-D

utodesk will incorporate the

HOOPS Graphics System from
Ithaca Software (Alameda, CA) into
future versions of AutoCAD, the
prominent CAD package. HOOPS is
an integrated library of software
routines that developers can use to
create interactive three-dimensional

AutoCAD image put through HOOPS.

graphics applications. Autodesk will
use HOOPS to improve the perfor-
mance of AutoCAD, in particular
when working with solid 3-D models.
The HOOPS library is written in C
and can be called from C or FOR-

TRAN programs. HOOPS is currently
available across a wide range of
platforms, including extended DOS,
0S/2, Mac 11, and Unix workstations.
HOOPS is completely source
code-compatible across all these
platforms and automatically works
with the window managers associated
with each system.

The agreement with Autodesk will
help HOOPS become established as a
standard set of tools for 3-D imaging,
says Gary Wayne, Ithaca’s executive
vice president.

The boom in graphics display
systems based around processors like
the Texas Instruments 34020 will
mean that within five years, Wayne
says, entry-level desktop computers
will be able to manipulate 3-D images
in real time. HOOPS is an ideal way to
create applications for such systems,
he claims. The competing PHIGS
(Programmer’s Hierarchical Interac-
tive Graphics Standard) is not suffi-
ciently compatible across multiple
platforms, Wayne says.

—Owen Linderholm

LSI Logic’s Chip Set Could Spur SPARC Clones

SI Logic (Milpitas, CA) says that

it will soon ship the first com-
plete chip set for the SPARC architec-
ture pioneered by Sun Microsystems.
Availability of a complete chip set for
such a workstation could spur the
development of SPARC “‘clones” from
other computer manufacturers.

LSI Logic is one of several

suppliers of SPARC microprocessors
(integer units and FPUs) and provides
both the microprocessor and seven
application-specific IC chips used in
Sun’s SPARCStation 1 workstation.
But, as LSI Logic’s Kim Alfaro points
out, “an instruction unit and a floating-
point unit do not make a chip set.
continued



New FoxPro =
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Shifting the Balance Of Power in Database Management

There's a new leader in the relational database manage-
ment world. Its name is FoxPro.

FoxPro is the first and only microcomputer database
management system that combines astonishing per-
formance with a sleek interface of amazing power and
beauty.

® FoxPro otfers all the elegance and accessibility of a
graphic-style interface. yet operates at the stunning
speeds possible only with character interfaccs.

® FoxPro is so easy 1o learn and use. even beginners f
can become productive immediately: yet it’s powertul

and sophisticated enough to satisty the needs of the most demanding
developers and power-users.

B FoxPro gives you choices instead of limits: use a mouse or a
keyboard: type commands or use the object-oriented interface: run in
one window. or hundreds.

® FoxPro is so efticient. it runs in a 512K PC-XT. yet it’s able to take
advantage of the speed. expanded memory and exiended video
modes of the most advanced machines available. You don't even need
a graphics card or special windowing software.
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Nothing is Faster

Fox Software products are tamous for their
unmatched eaccution speed. FoaPro extends that
tradition.

FoxPro is up to eight times faster than dBASE IV
more than 1S times taster than dBASE 111 PLUS!

And that blazing speed translates into unprecedented
power. Now vou can efficiently process gigantic
databases with hundreds of thousands—even
millions —of records.

Protecting Your Investment

With FoxPro. your existing FoxBASE+ or dBASE 111 PLUS pro-
grams will run perfectly —tirst time. every time. no excuses. And
FoxPro is language-compatible with dBASE V. But FoxPro doesn’t
stop there. It has over 140 language enhancements not found in any
version of dBASE. We've outdone oursclves by adding more than
200 language extensions you won't lind in FoxBASE+.

Best of all. FoxPro opens up whole new worlds tor your applications
by letting you move them onto a variety of ditterent platforms.
The Tradition Continues

Fox Software is committed
excellence —our products prove it.

to

We 've been producing superb database
management software since 1983. And
our products tor both the PC and the
Macintosh continue to win awards
worldwide.

L

We’ ve taken everything we know about
software engineering. databases and
intertace design, and focused it into
one remarkable product — FoxPro.

FREE Demo Disk
Shift the balance of power in your favor
by trying FoxPro for yourself.
Call (419) 874-0162 now to get your
tree demo disk. Or ask for the FoxPro

dealer nearest you. See for yourselt:
Nothing Runs Like The Fox.
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FoxBASE+ Users:
Call About Our Liberal
Upgrade Offer!

System Requirements: FoxPra operates in
512K RAM (640K recommended) with MS/PC-
DOS 2.0 or greater and an S086/8088. 80286
or 80386 microprocessor. For optimum per-
formance, FoxPra takes complete advantage of
any available EMS (expunded memory) or a
math coprocessor.

TrademarkiOwner: FoxPro, FoxBASE+/Fox
Software: dBASE 11l PLUS. dBASE 1V/
Ashion-Tate.

June 19-21, 1990
Booth #8650

Fox Software

Nothing Runs Like The Fox.

Fox Software. Inc.  (419) 874-0162
134 W. South Boundary  FAX: (419) 874-8678
Perrysburg. Ohio 43551
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NCR PC
"The Most Powerful




486/MC.
486 PC By Design.

When our engineers sat down to build the NCR PC486/MC, they were
determined to unleash the full power of the Micro Channel™ architecture and

the 1486™ microprocessor.
They succeeded. PC/Computing reports =
. I ah.ve esign

“the PC486/MC is on the front edge” of 486 o Chamer Archiiatus
desktops: With its dual high-speed cache 26MHz Processing Speed
design, the system takes full advantage of the AR DGR g8 ks Ny

. . SuperVGA D|-snlay Adapter
performance potentlal Ofthe 486 Il’llCl‘OpIOCCSSOI. Small Computer System Interface

O O . A (SCSI) Multi-Peripheral Controller
And its implementation of Micro Channel .
Worldwide Service and Support

architecture makes it the clear leader in provid- Neallibié Now
ing full 32-bit performance.
According to BYTE Lab benchmarks, the PC486/MC’s “mass storage
subsystem (with a 100MB SCSI hard drive) turned in the fastest performance
we've ever measured”™
The PC486/MC is a hot box that comes standard with advanced features
you won't find on competitive machines. In fact, you won't find many competi-

tive machines. Ours is the only native design 486 Micro Channel PC from
a major vendor now available. Which is why we've already rolled up a com-
manding market share.

The PC486/MC is the first of a family of advanced PCs that will lead the
marKket in speed, power, and availability.

Our PC family also includes high-performing 286™ and 386™-based
PCs. Backed by the resources of a $6 billion computer company with service
and support in nearly every country in the world. And a commitment to
quality that is unequaled.

Call 1800 544-3333 for a free six-page comparison brochure. We'll
also put you in touch with the NCR or Businessland representative, or other
Authorized NCR Reseller nearest you.

Open, Cooperative Computing.
The Strategy For Managing Change.
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NCR is the name and mark of NCR Corporation. Micro Channel is a trademark of IBM Corporation. 486, 386,and 286 are trademarks of
Intel Corporation. *Sources: PC/ Computing, March 1990. BYTEWEEK, 11/13/89. ©1990 NCR Corporation.
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While trying to change its “‘mail-
order” image, Dell Computer
(Austin, TX) is also trying to
change the image of Unix as
being slightly more baffling than
Sumerian runes. The new Dell
Station series of 386- and 1486-
based computers come preloaded
with Unix operating-system
software and application pro-
grams: System V 3.2, the X
Window System, OSF/Motif,
IXI's X.desktop, and the Uniplex
suite of office automation
programs. With these packages
installed, says Dell’s Bill Zas-
trow, the machine is “ready to go
out of the box, and you never
have to see the command line.”

Now that the personal computer
revolution is “‘over,” Lotus De-
velopment is “‘fixated on end
users in an organizational
context.”’ That’s what company
president Jim Manzi told his
fellow executives at the recent
symposium of the Software Pub-
lishers Association. Manzi said
that personal computers have
helped individual productivity but
have done little for organizations.
He hailed the new era of orga-
nizational computing as the close
of the “‘great divide between the
MIS world and individual
personal computer users.”

Keyboard king Key Tronic
(Spokane, WA) is going to start
making laptop computers. The
keyboard manufacturer plans to
build lightweight 386SXs for
OEMs. The first will be a
notebook-type model, slated for
release this summer, that will
weigh less than 5 pounds and run
on AA batteries.

While America waits for ISDN,
Costa Rica waits to have the
world’s most advanced fiber-
optic-based telecommunications
system. The Central American
country plans to install the
Personal Xchange System, from
First Pacific Networks (Sun-
nyvale, CA). PX is a distribution
system for transmitting digital
phone, voice, data, cable TV, and
full-motion video over a single
fiber-optic line.
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Clone manufacturers would have to
reverse-engineer the rest of the
architecture.”

The SparKIT chip set consists of
seven devices: the integer unit; FPU;
memory, cache, and standard I/0
controllers; and DMA and S-Bus
controllers. Just as an IBM PC cloner
can buy a complete set of support
chips from Chips & Technologies or
Headland Technology, for example,
SPARC cloners will be able to get
complete chip sets from LSI Logic,
which also supplies the microproces-
SOT.

The SparKIT set will be available
in 25- and 40-MHz versions. The 25-
MHz version will cost $1327 each in
1000-unit quantities and will be

available soon, the company says. The
40-MHz version will be available later
this year for an undiscldsed price.
Asked whether the $1300 price tag for
the 25-MHz chip set is a bit expen-
sive, Alfaro responded, ‘“We actually
think it’s quite competitive. Of course,
any price 1s negotiable.” Alfaro
declined to comment on what manu-
facturers are candidates ffor introduc-
ing machines based on the chip set.
“Let’s just say that we expect to see
some takers in the Pacific Rim area.”
Tatung and Datatech, both of Taiwan,
have said that they’ll start selling
SPARC clones by the third quarter,
but they would not confirm if they’ll
use the SparKIT chips.

—Nick Baran

Quarterdeck’s Software Will Allow
DOS and X Window System Sessions on a PC

uarterdeck Office Systems

(Santa Monica, CA) plans to
offer later this summer a software
product that “‘brings the power of X
Windows to DOS,” as well as a new
graphical version of its multitasking
DESQview environment. Unlike
programs such as Locus Computing’s
PC Xsight, which turn Intel-based PCs
into X Window System servers and let
users ‘hot-key” to a dedicated DOS
environment, the new Quarterdeck
software will use the company’s
multitasking DESQview technology to
allow both DOS and X Window
System sessions to run simultaneously
in separate windows on the same
machine.

DESQview with suplrort for the X
Window System will likely require a
286 or better CPU and at least 2 MB
of RAM. By using Quarterdeck’s
QEMM, the PC will be able to run
several DOS applications locally or
from a server, while concurrently
acting as an X Window| System server
to Unix applications running on a
remote client.

Quarterdeck president Therese
Meyers says that users tired of waiting
for Windows 3.0 have been turning to
DESQview in record numbers: Sales
of the package in the first three
months of this year equaled those of
the entire year 1989.

—Andy Reinhardt

Spindler Defends High Price of Apples

t isn’t fair to knock Apple for not

having a lower-priced Macintosh,
Apple Computer chief operating
officer Michael Spindler said at a
recent press conference. If Apple
targeted the low end of the personal
computer market, it couldn’t “afford
an organization of 10,000 people,” he
said.

In the IBM PC clone business, “the
cost base is minimal, and in four years
[PC clone makers] do something
else,” Spindler claimed. But Apple
needs larger profit margins to pay for
additional R&D and “much more ag-
gressive marketing,” he said.

Spindler admitted that Apple “has

holes” in its product line, particularly
at the low end. But he disagreed with
the oft-repeated claim that the Macin-
tosh is overpriced. “We just don’t
participate in certain aspects of the
entire market today,” Spindler said.
“But where we do, we're pretty much
competitive.”

However, Spindler did say that
Apple plans to become ‘“‘more aggres-
sive in market pricing” in the future by
creating a careful balance between
pricing, profit margins, and company
costs. Chief executive John Sculley
has also declared similar intentions
recently.

continued
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NOW YOUR SOFTWARE
GAN TEST ITSELF.

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It’s also an engineer’s
worst nightmare. But it doesn’t have to be.
Because now you can automate your soft-
ware testing.

Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.

The Atron Evaluator automatically runs your soft-
ware regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.

The Atron Evaluator is hardware-based. And since
it’s non-intrusive, software behavior is tested with-
out the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.

The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more produc-
tive. Start a new project. Or go home.

For more information about the Atron Evaluator,
call us at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.
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In Europe, contact:
Elverex Limited, Enterprise House
A Division of CADRE Technologies Plassey Technology Park, Limerick, lrdand
Phone: 061-338177
Saratoga Office Center QA Training Limuted, Cecily Hill Castle
12950 Saraloga Av_enue Cirencester, Gloucestershire, GL7 2EF, Englund
Saratoga, California 95070 Phone: (0285) 5888
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| computers by as much as 20

A new study by Frost & Sullivan
(New York) estimates that the
total market for ‘‘smart house’’
automation systems could reach
$2 billion by the year 2000. For
this to happen, manufacturers and
industry groups will have to agree
on standards and make long-term
strategic commitments to the
market, as was the case in the
factory and office networking
sectors, the report says. Favorable
developments have included the
December 1989 draft publication
of the CEBus standard by the
Electronics Industry Association
and the growing role of the Smart
House Limited Partnership, a
consortium of vendors, utilities,
and trade associations.

Good news, price cuts: IBM
buzzed PS/2 prices by anywhere
from $300 to $2000; the Model
80-111, for example, fell from
$8995 to $6995. AST Research
reduced retail prices of its 286-
based Bravo and Premium

percent; for example, a Premium
286 with a 40-MB hard disk drive
is now $2395. E-Machines
lowered prices of its color Mac
monitors by as much as $500.
And as the market gets more
competitive, NewGen Systems
trimmed prices of its TurboP$S
PostScript laser printers, which
are built around Intel’s 1960
processor; the TurboPS/300, for
example, is down by $1000 to
$4495. NEC Technologies cut
$1000 off the price of its Silent-
writer LC890XL PostScript laser
printer, which is now $5995. And
QMS lowered its JetScript
PostScript controller for HP’s
LaserJet II by $300, to $2195.

As NASA’s Hubble Space
Telescope goes where no tele-
scope has gone before, its 600-
pound Planetary Camera will be
sending back photographs of
heavenly bodies. Inside that
camera are eight image-sensing
chips from Texas Instruments.
These tiny charge-coupled
devices will record the images of
such things as stars, planets, and
black holes and zap them back to
earth for processing.
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Apple needs to focus on becoming
a “global player” in the 1990s,
Spindler said. According to Spindler,
who formerly headed Apple’s Euro-
pean operations, Apple must evolve
from a U.S.-based computer company
to a true multinational corporation that
designs, manufactures, and markets its
products all around the world. Two
years ago, he said, his goal was to
make Apple’s nondomestic sales total
between 30 percent and 35 percent of

“We were absolutely wrong; by
this year, the outside business is 45
percent,” he said. And in a couple of
years, Spindler believes, outside sales
will exceed those inside the U.S.

As part of its global efforts, Apple
now has a product development
laboratory in Paris. Even though the
“largest talent pool of the computer
industry” is in Apple’s Silicon Valley
backyard, the company can’t assume
that all the innovative ideas are here,

the company’s total sales by the end of ~ Spindler said.

the 1980s.

—Jeffrey Bertolucci

Telecommunications Act Could Change the
World of Electronic Information Services

A U.S. House of Representatives
subcommittee has begun
hearings on a bill that could drastically
change the telecommunications
industry by allowing telephone
companies to get into electronic
information services. The bill, which
will be the Telecommunications
Policy Act of 1990 if it becomes law,
is currently in the Energy and Com-
merce Committee’s subcommittee on
telecommunications and finance.

Under the bill as now written,
telephone operating companies (e.g.,
New England Telephone or Mountain
Bell) would be allowed to provide
information services, including
electronic publishing, advanced
network services, electronic Yellow
Pages, and customer network manage-
ment services outside their home
states. Within their home states, they
would be restricted from operating
information services other than those
already running when the new law
goes into effect.

“Electronic publishing” is defined
by the proposal as the provision of any
information service that the operating
company ‘“‘has, or has caused to be,
originated, authored, compiled,
collected, or edited” and that is
disseminated outside the company by
some electronic means.

Some newspaper publishers have
opposed the phone companies’ getting
into electronic information, afraid that
they will take away the mainstay of
classified ads. Terry Maguire, a
spokesperson for the American
Newspaper Publishers’ Association,
said that his group considers the draft
a “step forward.” But, he added, the
ANPA sees “some changes that need
to be made” before it could support
such a bill. He said a basic problem is
that the draft “fails to recognize the
basic problem is the telephone
company control of the local loop.”
He said that the solution to this
problem is competition at the local-
loop level, just as there is now
competition at the long-distance level.

““We support . . . the provision of
electronic telephone directories,” he
said, “‘but we believe no case has been
made for why the telephone compa-
nies need to control information [other
than telephone number listings].”

The FCC “cautiously” supports the
proposal, said a subcommittee press
aide.

Capitol Hill insiders and telecom-
munications-industry watchers give
the bill little chance of passage this
session but consider it a good indica-
tor of the mood of Congress.
—George Bond

AIN'T NO CURE FOR THE SUMMERTIME BLUES? Sure there is. All it
takes is a call to the BYTE news staff. If you, your company, or your research
group is working on a new technology or developing products that will
significantly affect microcomputers and the way people work with them, we'd
like to hear about it. Phone the BYTE news department at (603) 924-9281. Or
send a fax to (603) 924-2550. Or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458, Or send E-mail to “‘microbytes’’ on BIX or to
“BYTE’’ on MCI Mail. An electronic version of Microbytes, offering a wider
variety of computer-related news on a daily basis, is available on BIX.



Orne step closer to a mainframe el

Hard to believe?
Take a look at the
benchmarks.

S —

&= =" breezes past both
an IBM 3083 mainframe and a
CRAY-X-MP/48 supercomputer
as if they were standing still.
The primary reason is
Everex’s proprietary Advanced
Memory Management Archi-
tecture. We were the pioneers
in bringing this write-back
technology from the mainframe
to the desktop.
AMMAenhances the 1486~
embedded cache—a combin-

. === The STEP 486is”

of your own.

ation we call “Two-Tier
Caching.” It makes the STEP
486is one of the fastest 486
PCs available today.

And AMMA is scalable
from 64K to 256K. In small
cache architectures, perfor-
mance can suffer when main
memory increases. AMMA
cures this problem.

The upshot of it all? The
STEP 486is will not only take
you into the next generation
of software, it’ll run today’s
286 and 386 software with
scorching speed.

But users of STEP" 386

machines can still keep up.
The STEP 386/20 and 386/25
can easily be upgraded.to a
STEP 486is.simply by replacing
the CPU with an IN STEP"486
daughterboard.

Which means the next step
2000 closer to your
own'mainframe
is not that big
owrmon Benchmanesis @ StEp-at all.

Call 1-800-334-4552 for
more information and the name
of your nearest Authorized
Everex Reseller.

——=FEVEREX—

STEP 486is

CRAY-X-MP/48 BEE1y]
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T&R6 s & rademank of Live) Corp. STEP. STEP 4Rtus. AMMA. IN STEP and Everrs iz twadermarks of Everex Syssems. [nc ©1990 Everes Sysems. Inc For more infarmawon on hew the sbove benchmark - were denived, please write ihe Evercx Pertormance Test Cemer, 48431 Milmoni Dnve, Fremont. CA 94538,
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Texas Instruments
you really want in 286-

EDITORS®
CHOICE

Model 12: All the power —
half the weight.

Weighing a remarkable 6.7 1bs. —
including battery and 20 MB hard disk
drive — TT's TravelMate L T286 Model
12 delivers all the processing power of a
desktop PC in a laptop. It's the perfect
choice for professionals who need to
work on-the-go.

With the Model 12, you don’t sacri-
fice performance for small size and weight.
Business software runs fast, thanks to a
12 MHz 80286 microprocessor. There’s
plenty of storage for all kinds of software
applications, since the internal hard disk
drive comes standard, and MS-DOS 3.3®
and LAP-LINK™ are in ROM. Plus, you
get 1 MB of RAM, expandable to 4 MB,
a feature many other laptops can’t match.
The Model 12 can even be a member of
your local area network.

Not only does the Model 12 per-
form like a desktop PC, it feels like one,
too. The AT®-style keyboard provides full-
size, full-travel keys that give your fingers
plenty of room and great response.

Other advantages include an easy-
to-read, backlit LCD screen that your eyes
will appreciate. For additional flexibility
and convenience, snap on a 3.5" high-
density floppy disk drive, or remove it
and travel light. Then send work to your
office with just a phone call, thanks to an
optional internal modem.

The remowble 3.5" highdensity diskette drive and inwrnal modem are optional.

66047© 1990 T1

TravelMate is a trademark of Texas Instruments, AT is a
registered trademark of Intemational Business Machines
Corporation. LAPLINK is a registered trademark of Traveling
Software, Inc. Excel is a trademark and MS-DOS 3.3 isa
registered trademark of Microsoft Corporation. PageMaker

is a registered trademark of Aldus Corporation.



offers two things
class laptop computers.

Models 25 and 45:
Dazzling display for
windowing and graphics.
If you want portability and an exceptional
display for graphics, you'll appreciate the
bright side of this solution. TravelMate
LT286 Models 25 and 45 feature a bril-
liant black-on-white VGA display that

rivals that of most desktop PCs.
You'll love the terrific text and crisp F

Tivee Monm

Uit Quarter Sapp, ] Salan Ropyrt
graphic images generated for applications —] 1 L S D
thatuse MS®-Windows, like PageMaker® | 2 o=l
and Excel™. The VGA screen is perfect ‘ < (1 | .
: . — litlcu v Ofilce

for presentations to clients and prospects, fiz/ ]l s7s0.000 —

Ao $200,0 -
plus your own personal use. jI""vSV;‘:;‘ o]

Not only do you get a superb dis- .

, C!lcagn Woayy,s

play, you get superb performance as well.
Like standard AT-compatible desktop
PCs, the Models 25 and 45 operate with
a 12 MHz 80286 microprocessor for
quick and powerful processing. You also
geta 20 MB or 40 MB internal hard disk
drive; an internal 3.5” floppy disk

drive; 640K of RAM, expandable to 3.64
MB; an AT-style keyboard with full-size,
full-travel keys; and an internal battery.

As with the Model 12, an intelligent
power management system turns off the
screen and hard disk drive during periods
of inactivity to extend battery life, allow-
ing you to use the laptop longer.

Considering all these features and the
performance and versatility they deliver,
why would you ever need a desktop PC?
For the names of the dealers nearest you,

all 1-800-527-3500.

2 Oeostun

j
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Micro Craft Dimension
Remembered

Kenneth M. Sheldon’s article “Micro
Edsels” (February) mentioned the Micro
Craft Dimension, of which hardly any-
one has heard. The reason for this prob-
ably lies in the letter to Micro Craft from
BYTE telling the company that its full-
page color ad brought greater response
on the reader service than any other ad.
The story is far more interesting as an ex-
perience in modern company funding
and lack of focus. For instance, all those
reader service cards ended up in a closet
and were not used.

I have a Dimension in my garage. It
has the Z80, 8086, and 6512 coproces-
sors. I have it because the company had
no cash to pay me for programming the
Apple “slot 7” interface to CP/M-68
disks. I used it as my only MS-DOS ma-
chine for several years.

Sheldon said that it “would supposed-
ly run Apple, IBM PC, TRS-80, CP/M,
and Unix programs. . . . It didn’t.” It did.
It did not run all the software for all
those machines. But what it did run, it
ran well.

Originally, the machine was designed
to be an OEM fast replacement for the
Apple in a specific color graphics appli-
cation, while including the ability to add
coprocessors. PC capability was added
early. The OEM base income was aban-
doned when funding was obtained from a
company in the long-distance market.
This company pushed for selling it retail
and for the color ads. Little distribution
work was done. Too much money was
spent on good-looking offices for the
wrong people.

The Dimension’s problems were com-
plex. The IBM PC coprocessor worked
well until programmers began using scan
codes rather than the ASCII codes. The
designer chose an ASCII keyboard, so
hot-key combinations such as Control-
Shift never reached the computer.

The Apple Il emulation worked well as
long as you stayed with II Plus or were
careful with Ile emulation. But for some
odd reason, the programmer for the 80-
column card created neither a pure Ile
card nor a pure old-style card. The ma-
chine read Apple II disks on standard
drives with special interface lines on the
expansion bus; an eerie thing about using
the Dimension was being able to move
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data from a CP/M-68 disk to an Apple
disk or vice versa using one drive.

The CP/M Kaypro emulation worked
flawlessly. Of course, the people who
wanted to run Apple CP/M disks were
out of luck, even though everything they
needed was sitting right there in the box.
My experience with Micro Craft poi-
soned me for combo machines.

Mike Firth
Dallas, TX

Thanks for filling in some of the details
Jor us, Mike. Your comments that ‘“‘the
Apple Il emulation worked well as long
as...” and “the IBM PC coprocessor
worked well until. .."” are indicative of
the Dimension’s problem. While it may
have run some Apple, IBM PC, TRS-80,
CP/M, and Unix programs, it certainly
didn’t run all of those, as the ads implied.
As I said in the conclusion to the article,
many of the machines mentioned were

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 en-
tirety. Address correspondence 1o Letters
Editor, BYTE, One Phoenix Mill Lane, Pe-
terborough, NH 03458.

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 pub-
lish it.

sunk by circumstances or poor market-

ing—no fault of the designers. The Di-

mension may have been one of those.
—K. S.

Mac XL No Edsel

I thoroughly enjoyed “Micro Edsels.”
Kenneth M. Sheldon writes that Apple’s
tactic of renaming the Lisa as the Macin-
tosh XL and dropping its price didn’t

work. In fact, it worked all too well.
Apple’s strategy was to provide an in-
terim hard disk drive-based machine for
the Macintosh Office until the Mac itself
could be reengineered to serve in this ca-
pacity. Based on the Lisa’s sales history,
Apple believed that it had enough parts
on hand to shut down Lisa parts produc-
tion. To the company’s surprise, sales
took off so dramatically that the product
was canceled after only a few months due
to a lack of parts, not lack of demand.
Had parts production not been canceled,
the Lisa/Mac XL might not today be con-

sidered one of the industry’s Edsels.
Tom Eisenmenger
Winston-Salem, NC

The “Father of ASCII” Speaks

Rip Collins suggested in the January
Stop Bit that many aspects of ASCII
made it unsuitable for the brave new PC
world, as opposed to those old fuddy-
duddy mainframes. 'Tain’t so, folks.

First, let me correct the impression
given by Collins that I created ASCII.
It is true that my license plate says
“ASCII” and that the frame says *“Yes, I
am the father of ASCIL.” It gets some
laughs. I did contribute six characters to
ASCII, most importantly Escape and the
backslash. I did as much as anyone to
promote a single, common interior and
exterior character set for computers. One
of the early versions of ASCII was called
Bemer-Ross Code (mostly in Europe).
Finally, T have written the bulk of the
public articles on ASCII.

But it is not correct to say that I created
ASCILI. To say this insults many people
who dedicated years of their lives work-
ing out compromises between dozens of
existing codes for the resultant single
code. I have never demurred at being
called the “father of ASCIL,” as it is the
“mother” who creates.

Also wrong is the statement that

continued



" Great Moments in C-Progr

f you're feeling overwhelmed by im-

possible deadlines, don't despair.
Vermont Views™ 2.0 combines a menu-
driven screen designer with a C library of
over 550 functions to combat program-
ming stress.

Have Fun Again

Using the Vermont Views Designer, you'll
visually create user interfaces in a fraction of
the time required to code them. Include pull-
down menus, window-based data-entry forms
with tickertape and memo fields, scrollable
form regions, choice lists, context-sensitive
help, and other state-of-the-art features.
Quickly create and refine operational

prototypes.

BE o ey Lot e emse  ymm |

You'll enjoy interactive development
without the limitations of 4GL’s. When the
extensive capabilities of Vermont Views don’t
meet special needs, attach your own process-
ing functions to menus, forms, fields, and
keys. We've designed it so you won't run into
dead ends.

~

ammer History ‘

A Better CASE

Rapid prototyping is the latest CASE tech-
nology. But, with most systems, you must
throw the prototype away when coding
begins. With Vermont Views, the prototype
becomes the application. Menus and data-
entry forms are usable in the final appli-
cation without change. Names of functions
for rewrieving, processing, and storing data
can be specified as the prototype is created.
Notes can be attached to forms and fields to
help you complete and document the appli-
cation. Vermont Views objects are checked
for validity when created, so integration and
testing go more quickly.

Endless Benefits

Screen generators for most C libraries
require you to modify generated source code
to create a fully functional interface —after
which you must work with the source code.
Not so with Vermont Views. Designer forms
and menus can incorporate the special capa-
bilities of Vermont Views and still be revised
interactively. You'll reap productivity benefits
throughout the software lifecycle.

Free Test Drive

Call for a free DOS demo copy of the
Designer. See what you've been missing,

Call 800-848-1248

Fax 802-848-3502
Please Mention “030"

A Universal Solution

Create a single interface and port it among
PCDOS, 0S/2, gm
UNIX, XENIX, and
VMS, Use Vermont
Views with any
data-base thathas NG )
a C-language interface (most do). Create
interfaces for any roman-based language.
Develop safely on networks with our form-

locking version. Truly a universal solution for
your interface development needs.

el

VIEWS

Sweet Music

“This is the most complete, easiest to use screen
package I have ever seen...”  —]Jim Darragh,

Commercial Logic, Inc.
“At arecent field staff meeting, we were able to get
a consensus...using the Designer on a big screen
TV. Changes can be posted real-time and a func-
tioning prototype results... The form designer is
GREAT.” —Randy Jones, Beta Tester

No-limit Trial
Reduce stress by ordering Vermont Views

now. There is no risk. Return it for a full
refund —anytime, We believe in our product.

Vermont
Creative
Software

Pinnacle Meadows, Richford, VT 05476
Phone: 802-848-7731 Telex: 510-601-4160
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ASCII was created in 1965. Some of its
origins were at IBM in 1959, and the na-
tionwide effort began with the ANSI X3
committee in 1961, leading to approval
in 1963. President Johnson’s order in
1964 made it the first federal Informa-
tion Systems standard.

With the history straightened out, I’ll
try to remedy Co’lins’s complaints. He
started off with collating (ordering) se-
quence, showing that you cannot order a
file very well by using the binary se-
quences for charatter representation. Of
course you can’t! The New York Tele-
phone Company, if asked, might send
you its multipage set of rules for ordering
the names in telephone directories. To
think that characters should be grouped
in a set by their usage (e.g., all arith-
metic operators) is as futile as thinking
that all vowels should lie next to each
other on a keyboard, or that keys should
be laid out in alphabetical order. No way!

Why else did IBM buffer the key-to-
CPU interface with scan codes, if not for
myriad variations in usage, including
national languages? ASCII, being world-
wide, must serve those different lan-
guages, not all of which define the order-
ing sequence the same.

Next, Collins takes compound delim-
iters to task, not for being composed of
two characters, apparently, but because
the designers and standardizers of the
various computer languages cannot
agree. Blame thém, not ASCII. I pro-
posed in 1962 that the character sets of
several programming languages each be
assigned a unique escape sequence for
identification. Then you type that se-
quence to commence the program, and
your compiler knows what each combi-
nation means. Just like scan codes, hey?

Enough. There is a registry book for
code sets, each set of which has its own
unique escape sequence to identify it
('l take a little credit for that, too). The
Japanese 8- and 16-bit sets of TRON are
registered there. So are videotext, com-
puter graphics, Arabic, Chinese, biblio-
graphic controls, astrology symbols—
you name it. And, of course, PCs, con-
trary to mainframes, reach to the bit and
pixel, allowing creation of single graph-
ics for any discrete character (so the com-
pound delimiters can disappear).

Finally, ASCII has been set up to be
marvelously flexible, through both ex-
tension (i.e., alternate sets defined by es-
cape sequences) and expansion (i.e.,
larger sets, 8 bits and up, also via escape
sequences). The scope that I drafted for
X3 in 1961 was to develop “a single stan-
dard for logical representation of charac-
ters and character format in the media
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used for interchange of instruction, data,
and control information between data
processing equipment, together with or-
derly provision for expansion and alter-
natives.”

I say that we met our goal. ASCII is
now embedded in billions of dollars’
worth of equipment—so much so that I
don’t believe that people will spend that
much money to replace it. If anyone
really finds something that ASCII needs,
address the standards bodies formally,
not the casual user informally.

R. W. Bemer
Phoenix, AZ

Systemantics Author Responds

As the author of Systemantics, I was de-
lighted to find my book reviewed in
Hugh Kenner’s Print Queue column
(January). However, the review failed to
specify where Systemantics can be ob-
tained. The address is: General Syste-
mantics Press, 3200 West Liberty, Suite
A, Ann Arbor, MI 48103. The price is
$17.95 paperback, $21.95 casebound.

Readers’ initial responses to Syste-
mantics tend to be either strongly posi-
tive or strongly negative. A typical posi-
tive response is along the lines of: “Yes!
Yes! This is what happens to me all the
time! Thank goodness someone has fi-
nally brought it out into the open!”

Negative responses tend to be like this:
“Why does this guy keep harping on the
bad stuff? So mistakes happen. Is this
any reason to dwell on them?” Negative
responses are more interesting than posi-
tive ones because they indicate that
learning could be about to take place.

Just before a dolphin actually gets to
the point of a new routine, it gets more
and more irritable, swims in circles, and
finally loses its temper, leaping out of
the water and splashing its trainer. Psy-
chologists call this “cognitive disso-
nance’ —that irritating feeling that
something just doesn’t fit. Karen Pryor,
the Dolphin Lady, whose animal-train-
ing methods are used worldwide, calls it
the “learning tantrum.”

Down through history, the learning
tantrum recurs at moments of crisis.
When Darwin proposed his new theory,
the Establishment had a collective fit.
Sigmund Freud had to set up his own
press in order to get published. And the
new breed of scientists around Einstein
recognized sadly that new theories in
physics prevail only as the previous gen-
eration of physicists dies off.

The realization that human beings op-
erate cybernetically—that is, by feed-
back and error correction—is a major ad-
vance. Gregory Bateson once called it

“the biggest bite out of the apple since
Eve.”

It is also a difficult idea to grasp. But
error correction is what we do. We notice
the difference between our expectations
and our actual sensory feedback. When
we notice it, we register it as an error, a
defect, a failure, a shortcoming—some-
thing to be corrected. If, instead of rec-
ognizing the discrepancy, we try to shut
it out and proceed as if it weren’t there,
then we have the bizarre, funny, some-
times excruciating results cataloged in
Systemantics.

Anyone who struggles to take in this
hard and humbling lesson—that error is
our existential situation and that our suc-
cesses are destined to be temporary and
partial—deserves our sympathy. Syste-
mantics is an attempt to make the experi-
ence bearable by means of humor and
irony. Those are the qualities that people
have called upon through the ages to en-
able them to cope with the permanently
provisional human situation.

I’m glad that Kenner found Systeman-
tics disturbing, because there is, after
all, a deeper, more serious side to it
under the humor. There really are un-
known and perhaps unknowable aspects
of the world around us, and awareness of
that fact is a very necessary part of any
significant approach to human knowl-
edge. Kenner may be right in suggesting
that there are ‘““demons” in Systemantics.
But they were not put there by John Gall.
They reside in the material itself—or
perhaps they are projected there from the
mind of the observer?

John Gall
Ann Arbor, MI

“Mistakes happen.” Sure. Murphy said
so. An instance is Gall’s misrepresenta-
tion of Murphy. Mistakes are not cosmic
Sflaws; it’s humans who are error-prone
(although amid the titters it’s not easy to
be sure what he’s saying). I'll go on af-
firming that he’s drawing laughs by let-
ting us confuse human with cosmic flaws.
He’s found a good racket. Erma Bom-
beck has worked it for years at the best-
seller level; cf. her famous claim that
washer-dryers eat socks.—H. K.

February Was a Good Month
The February BYTE was for me a strong
winner. I was perusing the 1989 annual
index to see if any topics looked interest-
ing, and, sure enough, I ran across
“Modems” and “Protocols.” I whipped
out the appropriate copies of BYTE and
flipped right to the information for
which I was looking. Excellent!

continued
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ASK BYTE

David Fiedler’s Unix /bin column,
“Dealing with Devices,” also had infor-
mation that I can use. I have limited ac-
cess to a Unix machine, and Unix /bin
will be especially useful in making the
most of that time.

I had recently considered allowing my
subscription to lapse because I thought
that BYTE wasn’t particularly useful
with the machines I work on. This issue
has totally destroyed that misconception.
Great magazine!

Richard E. Lafleur
Rochester, NY

Ray Tracing, Micro Style

Owen F. Ransen’s article, “The Art of
Ray Tracing” (February), was informa-
tive and thorough, but very misleading.
It concentrated solely on ray tracing done
by Inmos transputer-equipped ma-
chines, paying only passing tribute to
popular microcomputers. Contrary to
the statement that ray tracing on micro-
computers tends to take hours per image,
many images can be produced in a matter
of minutes.

Ray tracing has been popular on the
Commodore Amiga since its introduc-
tion, and more recently on the color Mac-
intoshes. The faster Amigas with 16- or
25-MHz 68020s and 68030s with equiva-
lent math coprocessors can render com-
plex images in mere minutes. Images
produced on these machines are no less
spectacular than those produced using
the Inmos transputers.

At least a half-dozen commercial and
public domain ray-tracing programs are
available for the Amiga, and at least one
for the Mac. Both these systems are
cheaper and more widespread than the
Inmos T800 machines, making ray-
traced quality available to the general
public.

Charles E. Hill
Orlando, FL

ASK BYTE (

Not Enough Ports
How can I access more than two commu-
nications ports on an IBM PC? Procomm
uses ports COM1, 2, 3 or 4. Can a mouse
be configured to work with COM3 or
COM4? It seems that using modems and
a mouse and connecting to a host all re-
quire more and more communications
ports—and there are only two available
in the DOS environment.
Stefaan Dupont
Menen, Belgium
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Because of the limitations of PC-DOS and
the PC BIOS, you are limited to just two
communications ports. Certain versions
of MS-DOS can handle four communica-
tions ports. However, these four commu-
nications ports still use the two interrupt
request lines: Int3 and Int4.

Most mouse software is configured to
use COM2. Of all the mice I've checked
(Logitech, Key Tronic, and Microsoft),
all use COMI or COM2.

My only suggestion to you is to use a
serial switch box if you have more periph-
erals than ports.—S. W.

No Warm Boot
My 20-megabyte Seagate hard disk drive
won’t successfully do a warm reboot
anymore, even if I try it soon after I start
itup. I’m no power user, so I can’t deter-
mine whether it’s a software or hardware
problem. I wrote to a number of compa-
nies that produce hard disk utilities, but I
got no guarantees. So before I shell out
some money for a hard disk repair pack-
age, is there any help you can give me?
Joseph A. Bligh
Lakewood, CA

If 1 read your note correctly, it implies
that your hard disk drive does execute a
cold boot (i.e., when you power the ma-
chine up) properly. This leads me to sus-
pect your hard disk drive controller card.
Either the BIOS ROM on the card has got-
ten corrupted, or whatever circuitry that
reads the RESET line has gone south.

Your first repair attempt should be to
reseat any socketed chips on the card and
your motherboard (be very careful!). If
that fails, try locating someone with a
similar controller card, swapping it for
yours, and seeing if the problem follows
the card.—R. G.

Switching Fax
In your December 1989 Ask BYTE, one
of your readers inquired about devices
for switching telephone lines between
phone, fax, and modem. I would like to
inform your readers that we have de-
signed and are marketing a complete line
of such devices. Interested readers
should contact TSX Products Corp. (450
Washington St., Suite 103, Dedham,
MA 02026, (800) 879-7706 or (617)
329-1779.
David A. Vogel
Dedham, MA

Thanks. —BYTE Lab Staff
Shopping for Print Shop

At our office, we recently purchased
Broderbund Software’s Print Shop and

Print Shop Companion.

On our first purchase we acquired the
5%-inch floppy disk and attempted—un-
successfully—to install the software
from a Sysgen external 5%-inch floppy
disk drive onto our IBM PS/2 Model 50.
After losing one of our four shots avail-
able on the Print Shop package, we con-
tacted Broderbund’s technical-support
people and were informed that it was not
possible to load from a B drive. They
suggested that we wait until a non-copy-
protected version of the software was
available.

Having learned our lesson, on our sec-
ond purchase we procured 3 Y2-inch flop-
py disks. After a successful installation
onto the same Model 50, we tried the
Print Shop Companion. After the first
attempt, for unknown reasons we had
only two installations left, as opposed to
the three we should have had.

Everything appeared to be working
rather well—until we tried printing a cal-
endar on the Hewlett-Packard LaserJet
500+ printer. (We followed all instruc-
tions to a T before finally despairing and
calling for help.) One telephone call to
Broderbund confirmed our worst suspi-
cions—that although the Special Printer
Set-Up instructions list the HP LaserJet
Series and compatibles, it could not run
successfully on our LaserJet 500+
printer.

Perhaps we read too much into the
phrase “and compatibles.” In any case,
is there anything we can do to make this
software package run smoothly on our
equipment? We now have two copies of
what could be some very useful soft-
ware, but we can’t use it where we would
like to.

Pam Gray

Terri Baston

Internal Revenue Service
Cincinnati, OH

Your installation problem is one of the
many reasons that the marketplace has
overwhelmingly rejected copy protection.
In spite of what the copy-protection in-
dustry may tell you, legitimate owners
are frequently inconvenienced by these
schemes.

I called Broderbund and asked about
the LaserJet 500+ compatibility. Appar-
ently, the LaserJet support is for Series
II-compatible printers only, not the orig-
inal series. There's nothing you can do to
[ix either the software or your printer.
You might try calling the company’s cus-
tomer service department at (800) 521-
6263. It sounds as though the people
there are more than willing to help you

continued
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Programmer’s Paradise®...

Microsoft C
Professional
Development

New features:

System Version 6.0

* The Programmer's WorkBench: a new approach to
development—integrating all tools into one environment

» Source Browsing: interactively see any part of the project
with the revolutionary project database, which can tell yow
where anything is located

+ CodeView 3.0: third generation of the industry-leading
debugger. Allows developers to use as little as 15K from
DOS's 640K space. Completely redesigned User Interface.

I List: $495 Ours: $349 Special: $329 ]
We'll Beat The Competition's Advertised Prices!
LIST OURS LIST OURS
386 CONTROL PROGRAMS C++
DESQuiew 386 169  C++/Niews 495 419
Microsoft Windows/386 195 139  Guidelines C++ 295 269
VM/386 245 209 NDPC++ 495 479
VM/386 MultiUser 895 839 Zortech c++ Debugger 150 129
VM/386 MultiUser Starter 395 339 Zortech C4+ 200 165
Developer's Edition 450 399
386 DEVELOPMENT TOOLS Zertech C++ Tools 150 129
386 ASM/LINK 495 435  Zoartech C++ Video Course SGHI 449
Lahey F77L-EM/32 (w/ OS/386) 1090 979
Lattice C 286 (w/ extension] 495 395 g:g?MMUN ICATIONS 125 99
Lattice C 386 (w/ extension; 895 715 I “h o o0 189 - 139
Novell C Network Compiler/386 995 799 £ B ACI UG SI AE e,
Paradox/386 895 629 swential Communications 32:' 299
WATCOM C 8.0/386 Prof. 1295 1099  Greenleaf Comm. Library EER
WATCOM C 8.0/386 Standard 895 719 dal Ul
SilverComm C Async Library 249 209
ASSEMBLY LANGUAGE View-232 189 149
f\Qvantage Disassemblec 25 U3 C-FILE MANAGEMENT
ASMTool 90 80  AccSvs for dBASE or Paradox 395 335
MS Macro Assembler 150 105 BW./ Ee TS ;9; ?;:
PTASM 125 109  Btrieve 2
Re:Source 150 129  Btrieve for DOS 3.1 Networks 595 449
Sourcer w/ Pre-Processor 140 125 (C:‘:’S’ge" Plus ;32 ;‘7)‘5,
Turbo Debugger & Tools 150 105 C;de::se - e
Visible Computer: 80286 100 89 CQL w/ PASS 395 349
BASIC COMPILERS C-tree 395 315
MS BASIC Prof. Devel. System 495 349  dBCIll 250 229
Power Basic 110 99 dBC Ul Plus 500 439
QuickBASIC 99 69 db_FILE Bundle 295 249
True BASIC 100 69  Essential B-Tree w/ source 198 149
FairCom Too:ggx Prof. Efltlon 1095 789
BASIC LIBS/UTILITIES FairCom Toolbox - Specia 695 509
db/LIB / 159 121 Informix Products CAIL CALL
Dialogic 79 70 Xtrieve PLUS 595 459
oK professi 9 125 C-GENERAL LIBRARIES
,9_8?3_"* Professional e 18 CT00LS PLUSE.0 149 109
ProBas 135 125  C Utility Library 249 199
ProBas Toolkit 99 94 Greenleaf Functions 229 209
ProMath 99 94 greenlgaf Su':)erFunctions 293 fgg
B d Quick 14 25 ower Searc| 14
8u?csfc?mr$“'c screen 139 123 TubaCTOOLS/20 149 109
QuickMenu S9 55
QuickPak 79 70 C SCREENS
QuickPak Professional 149 125 Greenleaf DataWindows 395 339
QuickPak Scientific 79 70 Hi-Screen XL 149 129
QuickScreen 79 70 JAM 595 529
QuickWindows Advanced 149 125 Pane’ Plus 495 395
Vermont Views 375 CALL
C COMPILERS Vitamin C 235 169
C Network Compiler 695 559 VC Screen 149 139
Lattice C 6.0 250 189 X
Microsoft C 6.0 495 329 C-UTILITIES/OTHER
MS Quick C . 99 69 Ciear + 200 169
MS QuickC w/ QuickAssembler 199 139 C-Terp 300 219
Top 5peed C 199 179 Code Runner 149 135
DOS Professional 399 359 Heap Expander 30 70
08/2 Professional 495 445 perWindows 9 90
Turbo C 150 105 pLTen 115 109
Turbo C Professional 250 175 pCYACC Professional 495 469
WATCOM C 8.0 Professional 495 419 T:meSlicer 295 279
WATCOM C 8.0 Standard 395 335 w/ source 1000 899

LIST OURS

COBOL LANGUAGE
Micro Focus:

COBOL/2 w/ Toolset 1800 1499

Personal COBOL 149 129
M5 COBOL 900 629
Realia COBOL 995 849
SCREENIO 400 375
CODE GENERATORS
Logic Gem 99 89
Matrix Layout 2.0 200 169
PRO-C 399 339
DATABASE DEVEI.OPMENT
Clarion 2.0 499
Clipper 5.0 795 519
dBASE IV 795 489
dBFast/PLUS 345 295

IGE 195 179
FlashTools! 89 79
FoxPro 795 635
Magic PC 299 249
R&R Report Writer 150 129
R&R Code Generator 150 129
Say What?! 50 45
SilverComm Library 2.0 189 165
Tom Rettig’s Library 100 80
Ui2 Version Two 595 479
DEBUGGERS (DOS)
MultiScope 179 135
OPTDEBUG 150 129
Periscope [/512K 495 429
Periscope Il 175 125
Periscope Il-x 145 105
Periscope III 1 395 1069
Periscope Il PLUS 1795 1519
Periscope IV/16, 20, 25 MHz  CALL CALL
Pfix86plus 295 259
Sherlock 195 175
Turbo Debugger & Tools 150 105
DOCUMENTING/
FLOWCHARTING
Clear+ 200 169
C-Clearly 130 115
Flow Charting tl+ 229 185
Interactive Easyflow 150 125
Paginate 100 79
Source Print 99 89
The Documentor 295 245
Tree Diagrammer 99 89
EDITORS
BRIEF 3.0 199 CALL
Edix 195 165
EDT+ 295 275
EMACS 325 265
Epsilon 195 138
KEDIT 4 0 150 125
MKS Vi 149 129
Multi- Edlt Professional 179 159
Norton Editor 75 59
SLICK Editor 195 175
Sage Professional Editor 295 249

w/ Mouse 395 335
SPF/PC 245 199
VEDIT PLUS 185 CALL
EMBEDDED SYSTEMS
Link & Locate ++ 395 329
Link & Locate ++ Extended 479 395
Paradigm Locate 295 259
FORTRAN LANGUAGE
Grafmatic 135 119
Lahey F77L 595 535
Lahey Personal FORTRAN 77 95 89
MS FORTRAN 450 299
Plotmatic 135 119
RM/FORTRAN 595 499
GRAPHICS LIBRARIES
Baby Driver 250 199
Essential Graphics 399 349
Font-Tools 150 119
Font Window 128 109
Graf/Drive Plus Personal 149 135
Graf/Drive Plus Developer's 299 269
GraphiC $.0 395 319
Graphics-MENU 195 175

Data Entry Design 99 89

Data Entry Module 59 53
GSS Graphics Devel. Toolkit $9S 525
HAL 39 279
HALO Window Toolkit $95 419
lcon-Tools/Plus 10 119
Menuet 250 199
MetaWindow 250 209
MetaWindow Plus 325 289
PCX Effects 9 89
PCX Programmer’s Toolkit 195 175
PCX Text 149 135
Turbo Geometry Library 200 179
LINKERS/LIBRARIANS
Plink86plus 495 395
PolyLibrarian Il 149 135
.RTLink 29S 265
.RTLink/Plus 495 419

LIST OURS

MACINTOSH
FoxBASE +/ MAC 495 299
MacFortran/ 020 495 445
Smalltalk/V MAC 200 169
Think C 249 165
Turbo Pasca! 100 75
MODULA-2
LOGITECH Modula-2:

Compiler Pack 99 75

Development System 249 199
TopSpeed Modula-2:

B-Tree Toolkit 149 135

Communications Toolkit 149 135

Compiler Kit 100 89

DOS 3-Pack 200 179
OS 2 TOOLS

Briel 199 CALL
CASE:PM for C 1495 1420
Epsilon 195 159
MS OS/2 Pres. Mgr. Softset 150 105
MultiScope 449 345
PCYACC 395 359
Smalltalk/V PM 495 395
Vitamin C (08/2) 225 165
PASCAL LANGUAGE
Asynch PLUS 149 115
B-tree Filer 125 109
MS QuickPASCAL 99 69
Object Professional 150 109
Power Tools PLUS/5.0 149 109
Topaz 75 67
Turbo Analyst 99 89
TurboMAGIC 199 179
Turbo Pascal 5.5 150 105
Turbo Pascal 5.5 Professional 250 175
Turbo-Plus 5.5 199 159
Turbo Professional 5.0 125 109
PROTOTYPING
Dan Bricklin’s Demo Il 195 159
Grasp 199 129
Instant Replay Hi 150 135
ProtoFinish 300 269
Show Partner F/X 350 319
Soft Demo 80 70
SMALLTALK
Smalltatk-80 (386) 595 535
Smalltalk/V 100 85
Smalltalk/V 286 200 169
SmalltalkV MAC 200 169
Smalltalk/vV PM 495 399
Wi NDOWS (MS) TOOLS
Actor 2 695 559
Case:! W 795 759
C-TalkViews 450 375
dBFast/Windows 395 335
DialogCoder 499 435
MS Windows Development Kit 500 349
MultiScope 379 289
ProtoView 595 §35
RFFlow 79 69
Whitewater Resource Toolkit 195 169
WindowsMAKER 595 535
WinTrieve 395 339

NEW RELEASES

c-tree™ by FairCom®
Affordable, ullm high performance,
multi-threaded, transaction processing
server. Intermediate transaction saves

restoration 10 any previous state. True
on-line recovery. High level of user

and automatic deadlock detection.
List: $395 Ours: $315

CASE:PM for "C" 2.0
by Caseworks
A prototyping, code generating, and

guidelmes to let programmers develop

2 Presentation Manaier more quickly
and easily than ever before.

List: $1495 Ours: $1420

Data Junction
by Tools & Techniques

to and from all popular database,
spreadsheet, ASCII and binary files,
Lo, gl( available to extract, rearrange

edit records, fields and characters.
Batch mode option.

points. Audit logs allow data and index

concurrency, individual record locking,

maintenance tool that monitors the SAA

AA compliant applications for the OS5/

Universal conversion 1ol that translates

Standard List: $99 Ours: $89
Professional  List: $199 Ours: $179
Advanced List: $299 Ours: $269




» Programmers Paradise

Don't let the bugs take over!

MULTISCOPE DEBUGGERS for NOW s e
Windows, 0S/2, and DOS will help you s
fight the nastiest bugs!
ORLD
B'IJIE ‘1989
(= SRR 9;0&;;7
OF THE YEAR

The three time award-winning MultiScope OS/2 Debugger
technology bas now been tailored for the Windows 3.0 and

DOS environments! The MultiScope Debuggers for Windows
and DOS provide full support for the debugging of Windows 3.0
applications, in addition to advanced debugging capabilities
Jor debugging DOS programs.

The MultiScope Debuggers provide easy to use, IBM
SAA standard Windows, Presentation Manager, and
character mode user interfaces. The Debuggers are
100% CodeView information compatible, and provide
support for register parameters. C 6.0 support. The
package includes both Run-Time and Post-Mortem
debuggers: the Run-Time debugger allows you to
dynamically step through and examine the operation of
your program; the Post-Mortem debugger allows you to
examine the state of your program after a crash.

Special TSR programs included in the package allow

you to monitor the execution of your Windows 3.0
programs, and provide a dump of your application's
memory after a Run-Time exception. The MultiScope
Debuggers support complete expression evaluation for
C, Pascal, and Modula-2. They also include complete
80386/486 watchpoint support, virtual machine DOS
debugging, advanced data browsing capabilities,
graphical representation of data structures, LAN and
serial remote, and dual monitor debugging. With all
this and more, the MultiScope Debuggers will help
you fight the bugs as you fight the deadlines.

The 15 MultiScope Views

Source Output Thread Call Help Breakpoint =~ Watch

Module

Memory

Graphic Data Procedure  Register Data Assembly

Won't leave you banging in a Palm Tree!

What's being said about MultiScope?

"MultiScope OS/2 Debugger is
the debugger that should have
been included with the Presenta-
tion Manager."

PC Magazine 10/89

"If you want an extremely powerful
0S/2 Debugger, RUN, don't walk to
your nearest "Programmer’s Paradise”
for Logitech's MultiScope Debugger,
which makes debugging a real snap.” l

"MultiScope lets you
focus on the problem to
be solved rather than the
tool used to solve it."
IEEE Software 11/89

"I haven't seen any other
debugger that has the
power and flexibility, as
well as being user friendly."
PC Week

BYTE 2/90 ‘
b
PRICE MultiScope for 0S/2 List: $449 Ours: $345 . I@ -
MultiScope for Windows List: $379 Ours: $289 MultiScope, Inc. (IR
LIST MultiScope for DOS List: $179  Ours: $135 (a Logitech company) | neirpoy
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LIST OURS

BLAISE
C Asynch Manager 189 139
ASYNCH PLUS 189 139
C Tools PLUS/ 6.0 149 115
EXEC 95 75
Key Pilot 50 39
Pascal TOOLS 125 109
Pascal TOOLS 2 100 89
Pascal TOOLS / TOOLS-2 175 135
Power Search 149 109
Power Screen 149 109
Power Tools Plus 149 109
RUNOFF 50 45
Turbo C TOOLS 149 109
View 232 1.0 189 149
BORLAND
Eureka: The Solver 167 117
Paradox 3.0 725 507
Paradox LAN Pack 995 697
Paradox OS/2 725 507
Paradox 386 895 625
Quattro Professional 495 329
Reflex v. 2.0 250 175
SideKick 85 60
SideKick for OS/2 250 175
SideKick Plus 200 139
Sprint 200 139
Turbo Assembler/Debugger 150 105
Turbo Basic 100 69
Database Toolbox 100 69
*Editor Toolbox 100 69
Turbo C 2.0 150 105
Turbo C 2.0 Professional 250 175
Turbo Lightning 100 69
Lightning Word Wizard 70 49
Turbo Lightning and Lightning
Word Wizard 150 105
Turbo Pascal 5.0 150 105
Turbo Pascal 5.0 Professional 250 175
Database Toolbox 100 69
Editor Toolbox 100 69
Gameworks Toolbox 100 69
Graphix Toolbox 100 69
Numerical Methods Toolbox 100 69
Turbo Pascal Developer's Library 395 279
Turbo Prolog 150 105
Turbo Prolog Toolbox 100 69
DIGITALK
Smalltalk/V 100 85
Communications 50 45
EGA/VGA Color Extension 50 45
Goodies #1, #2 or #3 50 45
Smallalk/V 286 200 169
Smalltalk/V MAC 200 169
Smalltalk/V PM 500 399
FAIRCOM
c-tree 395 315
w/ r-tree 650 519
w r-tree, d-tree CALL CALL
d-tree 495 395
r-tree 295 239
FairCom Toolbox Prof. Edition 1095 789
FairCom Toolbox Special Edition 695 509
GREENLEAF SOFTWARE INC.
Greenleaf Business MathLib 395 339
Greenleaf CommLib 299 249
Greenleaf DataMath Interface 75 69
Greenleaf DataWindows 395 339
Greenleaf DataWindows, OS/2 395 339
Greenleaf Functions 229 209
Greenleaf MakeForm 125 119
Greenleaf SuperFunctions 299 239
Greenleaf ViewComm 559 489
1GC
VM/386 245 209
VM/386 MultiUser 895 839
VM 386 MultiUser Starter 395 339
VM/386 NetPak 150 129
LAHEY
A.l. Developer's Kit OP/SYS 495 459
Lahey F77L 595 535
Lahey F77L-EM/16 (w/ ©5/286) 895 799
Lahey F77L-EM/32 (w/ ©S/286) 1090 979
Lahey Personal FORTRAN 77 95 89
w/ Toolkit 119 105

Programmer's Paradise offers the complete

software product line for publishing giants such as

Microsaoft, Borland, Lotus, and Software Publishing, as
well as dozens of other important software publishers.

Most of these products are stocked items.

Call for immediate delivery!

LATTICE

68000 C X-Compiler

Curses

dBC 1l

dBC Il Plus

HighStyle

Lattice 80286 C Develop. System
Lattice 80386 C Develop. System
Lattice C Compiler 6.0

Lattice Communications Library
RPG 3.0

SecretDisk Il

SecretDisk |1 Administrator
SideTalk

SSP/PC

780 C X-Compiler

LOTUS
Agenda
Freelance Plus
Lotus 1-2-3 2.2
Lotus 1-2-3 3.0
Magellan
Manuscript
Symphony 2+

MEDIA CYBERNETICS
Dr. HALO 11l

HALO DPE

HALO

HALO for OS/2

HALOvision Iit

HALO Window Toolkit

HALO for Microsoft Developers

MICROGRAFX
ClipArt Collections
ClipArt Special Editions
Designer v3.0

Draw Plus v1.0

Graph Plus v1.3

XPort v1.0

MICROSOFT

MS BASIC Prof. Devel. System
MSC 6.0

MS Chart

MS COBOL

MS Excel

MS FORTRAN for DOS or OS/2
MS Learning DOS

LIST OURS

900
125
250
500
375
495
895
250
250

1600

125
500
125
350
500

395
495
495
595
195
495
695

140
195
395
695
495
595
595

250
150
695
395
495
395

495
495
395
900
495
450

50

769
109
229
439
319
395
715
189
209
1285
109
429
109
299
449

299
347
329
389
CALL
326
499

139
279
489
349
419
419

189
109
455
258
324
258

349
329
277
629
319
299

35

LIST OURS
MICROSOFT (continued)
MS Mach 20 495 329
MS Macro Assembler 150 105
MS Mouse Bus or Serial:
w/ Paintbrush & Mouse Menus 150 105
w/ Paintbrush & Windows 200 149
MS Multiplan 195 136
MS OS/2 Presentation Mgr. Tlkt. 500 349
MS Pascal for DOS or O5/2 300 209
MS Presentation Manager Softset 150 105
MS Programmer's Library-CD 395 277
MS Project 495 329
MS QuickBASIC 4.5 99 69
MS QuickC 2.0 99 69
MS QuickC w/ QuickAssembler 199 139
MS QuickPASCAL 99 69
MS Sort 195 139
MS Windows 99 69
MS Windows/386 195 136
MS Windows Development Kit 500 349
MS Word 450 279
MS Word for Windows 495 349
MS Works 149 105
MORTICE KERN SYSTEMS
MKS AWK 99 85
for OS/2 179 159
for DOS & OS5/2 199 179
MKS LEX:YACC 249 199
for OS/2 349 295
for DOS & OS/2 399 339
MKS MAKE 149 129
for OS/2 249 199
for DOS & O8/2 299 259
MKS Programming Platform 665 565
for OS/2 995 839
for DOS & OS/2 1149 989
MKS RCS 189 159
for OS/2 289 245
for DOS & OS5/2 339 289
MKS Software Mgmt. Team 299 255
for OS/2 449 399
for DOS & OS5/2 499 429
MKS SQPS 495 479
MKS Toolkit 249 199
for OS/2 349 295
for DOS & O5/2 399 339
MKS Trilogy 119 105
MKS Vi 149 129
for OS/2 199 159
for DOS/OS/2 229 199

LIST OURS
NOVELL
Btrieve Single-User 245 185
Btrieve for DOS 3.1 Networks 595 459
Btrieve for OS/2 595 459
Btrieve for XENIX 595 459
C Network Compiler 695 559
C Network Compiler/386 995 799
NetWare C Interface for DOS 295 239
NetWare MHS 100 79
NetWare MHS Interface Guide 145 129
NetWare RPC 950 749
NetWare RPC for OS/2 1700 1359
Netware SQL 595 459
NetWare System Calls for DOS 195 159
XQL 795 597
Xtrieve PLUS 595 459
Xtrieve PLUS for OS/2 595 459
SAGE SOFTWARE
C Beautifier 50 42
PFinish 295 259
Pfix86plus 295 259
Plink8éplus 495 399
PolyAWK 99 85
O$/2 Version 199 179
PolyBoost Il 80 72
PolyDoc 199 169
PolyLibrarian 99 85
PolyLibrarian It 149 125
PolyMake 3.0 149 125
PolyShell 99 85
PolyXRef 99 85
Professional PVCS (Corporate) 495 419
w/ PolyMake for OS/2 695 589
PVCS/MAKE for OS/2 395 335
Sage Professional Editor 295 249
w/ Mouse Support 395 335
SOFTWARE PUBLISHING
Harvard Graphics 495 339
Harvard Graphics Draw Partner 149 9
Harvard Project Manager 695 489
OfficeWriter 495 339
OfficeWriter LAN (3 users) 995 699
PFS:First Choice 169 105
PFS:First Choice LAN Pack 475 325
PFS:First Graphics 149 99
PFS:First Publisher 129 89
Professional File 299 199
Professional Plan 9 69
Professional Write 229 149
SOUTH MOUNTAIN
Breakout-1l 125 9
C Uhility Library 249 199
Essential B-Tree 199 149
Essential Communications 329 299
Essential Graphics 399 349
w/ source code 1398 1119
Hold Everything 129 109
/*resident C*/ w/ source 249 199
TURBOPOWER SOFTWARE
B-tree Filer 125 109
Multi-user w/ Network Support 175 145
Object Professional 125 109
Turbo Analyst 5.0 99 89
Turbo Professional 125 109
THE WHITEWATER GROUP
Actor 695 559
Language Extensions | 99 85
Whitewater Resource Toolkit 195 169
WinTrieve 395 339
ZORTECH
Zortech C Video Course 300 269
Zortech C++ Compiler V2.0 200 165
w/ source 300 259
Zortech C++ Debugger V2.0 150 129
Zortech C++ Developer's Edition 450 399
Zortech C++ Tools V2.0 150 129
Zontech C++ Video Course 500 449




w ~st Prices! (800
Guaranteed Best Prices! _(5%9)

LIST OURS
Our Guarantee... SCIENCE & ENGINEERING ATTENTION CORPORATE CUSTOMERS,
Produicts listed here dre Generic CADD Level 3 300 179
SO NS LABTECH Acquire 195 179 Call Co rate tlin
backed by the LABTECH Notebook 995 779 Your TPpo Ho o
3 .. MICRO-CAP it 1495 1269
‘:::owmg guamme:t.h Orcad PCB 1495 CALL (800) 422-6507
Sho ou see one of these PC TEX 249 229 : . 1
= ¥ ot e 295 liass « Select from over 4,500 mlcs-.and we sp.emal order too!
price in another ad in this STATGRAPHICS 895 586 » Get quick delivery at great prices on Microsoft, Borland,
e, CALL US! Tang R peresty 3% e Lotus...etc. (We buy software directly from all the major
we'll the price, and ™ 595 479 publishers, and keep plenty of stock on hand.)
still offer our same quality SPREADSR|-|IEET§ <o Hal « Ask about volume purchase agreements, contracts, and
service and support. AT e personally assigned inside and outside sales representatives
Microsoft Excel 495 319 (CORSOFT Division).
LISTOURS  Quattro Professional 495 329
XENIX/UNIX SuperCalc5 495 319
Epsilon : 195 169 UTILITIES
Interactive 386/ix Complete 1239 929
Interactive 386/ix Comp. MU 1735 1299 S0 MAX L . Jo % | ACTOR 2.0--New Version--More Memory
:Rts{acuve (All other products) (I:SSL(L, c:;; above DISC 119 84 Actor® 2.0 is a significantly enhanced version of Actor, the most productive
JAM DBi 975 779  DOS Partner 99 89 way to write programs for Microsoft Windows. Actor is an interactive,
LPI-BASIC 695 569 Dr.Switch DeveloperPak 99 89 object-oriented programming system,
LPI-COBOL 1495 1199 FASTBACK Plus 189 109 featuring a large class library and source-
LPI-FORTRAN 995 799 HeadRoom 2.0 130 109 code debugging. Since its release in
LPI-PLA 1995 1599 u‘i\'gé’a‘gm f:g :;g 1987, Actor has enabled thousands of
MKS RCS 395 335 oo 195 CALL developers to learn object-oriented
MKS Trilogy 119 105 o eﬁwy Mate 70 47 proqramming while creating MS-Windows
'h)/licro Focus VS/COBOL Comp. 2495 2119\ (0 Lo 249 199 aﬁp ications in half the time it takes in C.
anel Plus Il . 795 639~ etem 89 79 This new version breaks the 640K barrier
RM/COBOL 85 (Unix 386) 2250 1909 o ommander 149 98 with automatic memory swapping. It also
%8 286 (éomp:ete :‘;gg :;‘;: Norton Utilities 100 65 includes support for user-defined b ,‘
o ?Aaltl’ lgmp f:)fj o CALL caLt  Norton Utilities Advanced 150 99 primitives, as well as advanced object- —
Terminal paeligts 995 49 PC Tools Deluxe 149 95 oriented programming features.
Pizazz Plus 149 79 P . X ®
VEDIT PLUS 5 249 pERzzPls o e G List: $695  Ours: $559 @ The Whitewater Group
ADDITIONAL PRODUCTS SpinRite If 89 75
o 695 549  XireePro 129 100 N HALO Window ToOOIRit: TheWindowing Alternative
Catice RPG T V™ 1600 1285 WORD PROCESSING The HALO Window Toolkit is a graphical user interface tool that speeds
Meridian AdaStudent 50 45 Ami 199 129 development of graphics and imaging applications.
Meridian Ada Developer's Kit 1095 985  Microsoft Word 450 279 * Extensive memory management facility
MKS AWK 99 g5 WordPerfect 5.1 495 CALL detects and uses internaF, extended,
Personal Rexx 150 139  Wordstar 495 B expanded and disk memory as needed
SMS 495 445 ¢ Includes HALO graphics toolkit
Softprobe 86/TX 395 CALL  SOFTWARE FOR SUN * Supports wide variety of graphics displays
Spellcode 99 89 WORKSTATIONS NEW! (including high resolution), imaging devices,
S— printers land scannerfs .
Basmark QuickBASIC CALL CALL * Practical time-saver for Microsoft C
APPLICATION SOFTWARE C Prog s Toolbox/Sun 495 449 Programmers
Edix 425 339 * Provides a source code compatible develop-
gL?SIw:A UNICATIONS 250 225 EMACSforSun 395 369 “MEDIA ment path to target both the DOS and 05/2)
Carbon Copy Plus 199 129 FEroff CALL CALL r operating environments
ket 170 129 Informix CALL CALL CYBERNETICS "
Lanlink it 150 99 Lotus 1-2-3 for Sun 695 CALL List: $595 Ours: $419
PanAm here It 135 99 Lotus 1-2-3 for Sun Server 995 CALL
Procomm Ph 73 so lowsia3frsmnede 495 Gl | Jgttice 80386 C Development System
SideTalI:n us 120 90 Mathematica for Sun CALL CALL
NeuralWorks Professional It 4095 CALL Full 32-bit er programming tools let you create the
DESKTOP PUBLISHING Panel Plus (Sun 3) 1595 1355 | i Dt thortesttime. Yoo set th
be astest programs in the shortest time. You get the
éd" I [;"“5""3"" ‘5’32 ;gz WordPerfect for Sun 495 CALL complete Lattice C Development System for DOS &
G°;: De':k"t“ publisher 299 1 488 0S/2 with the Optimizing Lattice C Compiler, Lattice
HeALo DPEOP 195 139 P ' P l- . 80386 DOS Extender, CodePRobe debugger,
Lattice HighStyle 375 319 rog rammer's Policies Assembler, and all libraries and utilities performance-
MKS SQPS 495 479 tuned to take advantage of the 80386. All your
PageMaker 795 509 Phone Orders existing source code is upwardly compatible with the
Ventura Publisher 895 525 Hours 8:30 AM-7 PM EST. We accept new Lattice 80386 C Compiler. Simply recompile
MATHEMATICS MC,Visa, AMEX. Domestic shipments, your DQS applications and have them automatically
Derive 200 179 E'eaﬂ? add $5 per item for shipping/ optimized to take advantage of 386 32-bit power.
MathCAD 495 315 pandling by UPS ground. Fordomestic | jier. gg95 ours: $719
Mathematica 386 695 625 fe?v?cé"x:i‘&’)‘a; please add $3. Rusl
SCIENCE & ENGINEERING Mail or FAX Orders
23{3?@25 clease 10 3(1)(5)3 CMg"Is' POs are welcome. Please include International: 201-389-9228 Corporate: 800-422-6507
ChiWriter 150 129 phone number. Customer Service: 201-389-9229 Canada: 800-445-7899
Control System Toolbox 495 375 International Service Fax: 201-389-9227
f,ffms,, ;32 ;:3 Phone number required with order. Call or Write for Latest Free Catalog!
Design CAD 3-D 400 292 Call or FAX for additional information
Drafix Windows CAD 695 CALL  pealers and Corporate Accounts
EXAG] 475380 ol for informatl’(,)(:\. - - -

1k

table Prices
We'll beat the competition's advertised

/
* Terms of Offer: prices. (Subject to same terms and
+ Offer good through June 30, 1990 | conditions.) Prices subject to change / M/VWM
* Applicable to pricing on current without notice. - o :
versions of software listed; June Return Policy .
issue prices only. 30 days. Eug t(i< comight Iams, ':/ved‘ L 0 Q
o Offer does not apply towards cannot take back software with the dis
obvious errors in competitors' ads. peal bfrokten unlgsst arutggrlfsgubyt' the t A i
_ma{u:jac UrergRetlireciprocucmus| A Division of Voya§er Software Corp "
include R.A. number. 1163.Shrewsbury Ave., Shrewsbury, N| 87702




ASK BYTE

out. Maybe if you promised not to audit
them?

In any case, you're not stuck. You
could always sell the LaserJet 500+ and
buy a new printer, or sell your copies of
Print Shop and look at some other soft-
ware. Print Shop is a nice package, and
you shouldn’t have any trouble finding
someone to take it off your hands.

—H. E.

The Limiting Factor

I have a Tandy 1000 TX with two 3'-
inch floppy disk drives, a 286 processor,
a 32-MB hard disk drive card, a 2400-
bps modem, a mouse, and 640K bytes of
RAM (expandable to 768K bytes on the
motherboard). I am using two of my 10-
inch expansion slots, which leaves me
three slots not in use. The question is,
can I add memory boards? Can I add an
external drive? Is my power supply the
main limitation to my expansion capabil-
ities? If so, does anyone produce a power
supply unit that will fit into my com-
puter?

One problem that I have occurs when I
use PC SHELL from memory-resident
PCTools 5.5: I find myself out of mem-
ory. I usually use WordPerfect 5.0 and
Reflex 2.0. I have problems with any-
thing that requires 640K bytes (and some
programs that require 512K bytes). I
plan on expanding to 768K bytes as soon
as I can get the chips, but I would like to
expand past that point.

L. David Morris
Milan, TN

You're absolutely right: Your power sup-
ply is a serious limitation. The 1000 TX
came standard with a miniature 67-watt
power supply. Tandy does not support an
upgraded power supply for that model; in
Jact, the company seems to frown on the
very idea. Most Tandy Computer Centers
don’t suggest a second hard card for the
1000 TX for fear of blowing the power
supply.

Your troubles are compounded by the
small physical size of your present unit.
Perhaps the people at PC Power and
Cooling could help you (31510 Mountain
Way, Bonsall, CA 92003, (619) 723-
9513). They specialize in power supplies.
I found a 200-W supply with petite dimen-
sions (5%, by 5% by 3% inches) and stan-
dard motherboard connections, but I'm
not sure of the exact size you require.
Measure your power supply and give PC
Power and Cooling a call.

That’s not your only limitation, how-
ever. The 1000 TX is a bit of a hybrid.
Although it sports a 286 processor, it
runs on an 8-bit bus, so it is really an XT-
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compatible model. Also, as you mention,
it will not take full-length cards. I looked
through a JDR Microdevices catalog and
found some memory-expansion boards
and disk drive controller cards that
would fit in your computer, but a techni-
cian at JDR told me that Tandy compati-
bility is a hit-or-miss proposition. Fortu-
nately, JDR has a 30-day money-back
guarantee. I suggest ordering the card
you want, testing it in the 1000 TX, and
returning it if you have any problems. To
order a catalog from JDR Microdevices,
call (800) 538-5001.

Intel has no memory-expansion cards
less than 10 inches long. AST Research
does, but a technician there also warned
me about Tandy’s hardware incompati-
bility. Tandy machines run PC software
without a problem, but the hardware does
not strictly follow IBM specifications.
The AST technician suggested that I stick
with Tandy products.

Tandy does offer some solutions. The
company sells an expanded memory
board specifically for the 1000 line. For
reasons only Tandy would know, the folks
there call it the Micro-Mini Mainframe.
They also sell a 20-MB hard disk drive
card for the 1000 TX that supports a sec-
ond external hard disk drive. The exter-
nal drive should house its own power sup-
ply. If your hard disk drive card is not the
standard Tandy model, call the vendor
who sold you the card and ask if it sup-
ports a second external drive.

I suggest that you work around your
memory limitations. There’s no reason
why you shouldn’t be able to run Word-
Perfect and Reflex with the hardware you
now own. First of all, I would avoid mem-
ory-resident software. You should run PC
Shell from the command line, not as a
TSR program. The only thing you lose is
hot-key access to the program and the
ability to cut and paste to the clipboard
Jfrom external applications. That is a
small price. Any time that you need your
PCTools utilities, you can just type in
peshell for PC Shell or desktop for PC
Desktop. You can also add the peshell
command to the end of your AUTOEXEC
file so your computer will load PC Shell
each time you turn on your computer.

I would not run your application pro-
grams from the PC Shell user-defined
menu, either. You would still have the
shell stealing precious RAM. Instead,
simply exit from the shell and fire up your
application. It should run within 640K
bytes without any hassle. If you really
must run PCTools in resident mode, use
the /RTINY switch (shell/RT) to cut the
kernel size down to 9K bytes or so. The
program will take a bit more time to acti-

vate, but you'll have more memory for
those hungry applications.

For more tips on working within the
640K-byte memory barrier, see the In
Depth section of the March BYTE—Life
Within 1 Megabyte. If you acquire ex-
panded memory and insist on running
resident software, you should get a copy
of PopDrop Plus or another utility that
keeps your TSR programs organized.

—S. D.

Manual Labor
I have purchased a used TEC serial
printer whose model number is F10-40. I
am looking for a source to find an own-
er’s manual or a photocopy of one. My
local computer store can’t help me. Can
you?
Dave Grunewaldt
Eau Claire, WI

I'm a little confused. The model number
that you mention is a C. Itoh printer,
manufactured by TEC. If that’s true, the
printer should say “C. Itoh” on it some-
where.

Assuming that you in fact have a C.
Itoh printer, owner’s manuals are avail-
able directly from the company by calling
(800) 347-2484 and asking for Customer
Service at ext. 6105.—H. E.

FIXES

e The correct price for Lotus Manu-
script, mentioned in Wayne Rash Jr.’s
Down to Business column (January), is
$495. Also, WordPerfect has a screen
capture utility called Grab.

® The proper reference to the Super VHS
connection in Phillip Robinson’s “The
Four Multimedia Gospels” (February)
should have been ““Y/C,” rather than yel-
low/cyan. The Y/C refers to the separa-
tion of the Y (luminance) and C (chromi-
nance) signals.

e The contact point for the Interlink net-
work mentioned in “State of the BBS Na-
tion” (January) is Andy Keeves’s Execu-
tive Network BBS, the international host
for InterLink, which can be reached at
(914) 667-4567.

¢ Regarding the January Short Take on
the Opus Portable Mainframe, the cor-
rect maximum data transfer rate for the
AT bus is 6 megabytes per second.

® Novell does offer upgrade options to
NetWare 386 (‘“‘NetWare 386: Less Pain,
Great Gain,” March). Prices range from
$2495 to $7580, depending on the ver-
sion of NetWare you want to upgrade. ®



BUY A RACEHORSE...
GET AWORKHORSE!

FAST!

850cps/240 IpmT™™
And It Runs ...

And Runs . .. And Runs

The fastest serial dot matrix
printer on the market today!
The all new 850XL offers a world of benefits!

e Lightning fast at 850 cps (240 Ipm throughput)

e Continuous printing capabilities with nc overheating
or unnecessary downtime!

» Over 300 local service centers nationwide to keep
your jobs running day and night!*

The waiting game is over, as the 850XL takes
on mountains of data, round the clock, with no duty
cycle restrictions! Any printing application you need
is handled with rapid-fire reliability:

» Data Processing
e Financials

« Bar Codes
» Spreadsheets
« Near-letter Quality

e Labels
« Graphics

*Call for availability in you- area

Output Technology Corporation BV e Saturnussiraat 25 2132 HB Hoofddorc e The Netherlands
Telephone: (31) 2503 32599 « Telefax' (31) 2503 39555 e Te.ex: (844) 20000 REF: MMC27:NLX505

Standard features are better than ever!

e 5to 18.2 Pitch Printing

e Front Panel Menu
Programming
(No DIP Switches)

e Quietized Enclosure

e EPSON, DEC, and IBM
ProPrinter XL Emulations

OTC. .. An American Winner!
Call today for more details.

1-800-4-OUTPUT (8 am - 5 pm PST)
(468-8788)

. Call me, I’'m interested: Circie 221

e 8K Data Buffers

e Serial & Parallel Ports

e Convenient Front &
Bottom Paper Feed

¢ Full International
Character Set

E. 9922 Montgomery Driva, Suite 46
Spokane, WA 99206-4199

Telex #15-2269 CUTPUTSPCK

Fax (509) 922-4742

{509; 126-3855

1-800-468-8788




WHAT’S NEW

HARDWARE ¢« SYSTEMS

Dell Introduces
a Faster SX
in a Large Chassis

ell’s 20-MHz 386SX-

based system includes 1
MB of RAM, a 40-MB 28-
ms hard disk drive, and a
monochrome VGA monitor.

The motherboard features

room for up to 8 MB, em-
bedded floppy and hard disk
drive controllers, embedded
1/0 with one parallel and two
serial ports, and a socket for
the new 20-MHz 80387SX
math coprocessor.
Price: $2899.
Contact: Dell Computer
Corp., 9505 Arboretum Blvd.,
Austin, TX 78759, (512)
338-4400.
Inquiry 1121.

Low-Priced Unix
Workstation
Features i486

tandard features of the
PWS/425C, a short-tower
Unix system, include 4 MB

clock speed.

Dell’s 320LX is one of the first 3865X systems with a 20-MHz

of RAM (expandable to 16
MB), a 105-MB SCSI hard
disk drive, and a 16-inch color
monitor with 1024- by 768-
pixel resolution. Also included
are a 101-key keyboard, a
mouse, a 16-bit Ethernet con-
troller and TCP/IP support,
and your choice of a 3%- or
5% -inch high-capacity flop-
py disk drive.

The motherboard has one
parallel and two serial ports, a
socket for a Weitek
WTL4167 math coprocessor,
and slots for two 16-bit add-
in cards. Bundled with the

Sharp’s PC-6220 is a lightweight and low-cost notebook AT that
comes complete with VGA graphics and a 2-hour battery.
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PWS/425C are Interactive
Systems’ Unix V 3.2 and ver-
sion 11.3 of the X Window
System.

The PWS/425C measures
8 by 12 by 16 inches. An op-
tional 9- by 18- by 24-inch
full-tower version has room for
eight half-height 5%-inch
disk drives.
Price: $9995; with eight-bay
tower, $10,490.
Contact: Mobius Computer
Corp., 1717 Embarcadero Rd.,
Palo Alto, CA 94303, (800)
662-4871 or (415) 493-7777.
Inquiry 1120.

Sharp’s Notebook
Computer
Has VGA Screen

he Sharp PC-6220 is a

notebook-size 12-MHz
286 machine that features a
backlit LCD screen.

It has a footprint the size
of a standard piece of paper
(8Y% by 11 inches), and it’s
only 1% inches thick. The sys-
tem weighs 4 pounds, includ-
ing an internal nickel-cadmi-
um battery that will last for 2
hours.

The 20-MB 23-ms hard
disk drive is internal, and you
can upgrade standard mem-
ory from 1 to 3 MB. The 10-

inch screen features Sharp’s
“triple supertwist” LCD tech-
nology to give high contrast.

An optional expansion unit
has room for AT-compatible
add-in cards and a 3%-inch
1.44-MB floppy disk drive.
Price: Under $4000.
Contact: Sharp Electronics
Corp., Sharp Plaza, Mahwah,
NJ 07430, (201) 529-8974.
Inquiry 1122.

Arches Come
in Two Shapes

rche Technologies has

introduced two inexpen-
sive 25-MHz 386 systems:
the Rival 386-25 desktop sys-
tem and the Pro-File 386-25
tower system.

Both systems include 1
MB of RAM (expandable to 8
MB on the motherboard), a
5%-inch 1.2-MB floppy disk
drive, a controller that sup-
ports two floppy and two hard
disk drives, a 101-key key-
board, an I/0 card with two
serial and two parallel ports,
a 200- or 275-W power supply,
and Arche’s own BIOS.

The Rival desktop system,
which measures 16% by 17 by
6 inches and weighs 28
pounds, can house two addi-
tional disk drives (one inter-
nal). It also can hold one addi-
tional 8-bit card and five
additional 16-bit cards.

The Pro-File tower system,
with the more powerful 275-W
power supply, measures 24
by 5% by 19% inches and
weighs 52 pounds.

Price: Rival 386-25, $2655;
Pro-File 386-25, $2955.
Contact: Arche Technol-
ogies, Inc., 48881 Kato Rd.,
Fremont, CA 94539, (800)
422-4674 or (415) 623-8100.
Inquiry 1123.



HARDWARE =

PERIPHERALS

Color Your
Projected Images

he Proxima Data Dis-

play VersaColor is a full-
color LCD projection panel
with its own microprocessor. It
is capable of displaying 512
simultaneous colors from a
VGA format or from your
Macintosh.

The panel makes colors by
using three separate LCD pan-
els, one each for red, yellow,
and blue. Each panel can dis-
play several levels of color
using proprietary coloring
techniques.

The panel has a maximum
resolution of 720 by 480 pixels
and provides VGA compati-

Proxima’s
overhead pro-
Jjection panel
displays color
Jfrom your
PC or Mac.

bility in text and graphics
modes and high-resolution
compatibility with the Macin-
tosh in 640- by 480-pixel
modes. For faster displays of
simple graphics and text, the
panel can be toggled to an
eight-color binary mode.

The panel measures 12
by 12 by 1% inches and weighs
6 pounds. It has controls
(some of which are program-
mable) for things like posi-
tioning the display and altering
tint. You can also control the
panel with an infrared remote-
control device.
Price: $6499.
Contact: Computer Accesso-
ries Corp., 6610 Nancy Ridge
Dr., San Diego, CA 92121,
(619) 457-5500.
Inquiry 1130.

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.

IBM'’s $1495 Laser Printer E is PostScript-capable.

IBM Targets Laser-
Jet HP with New
$1495 Laser Printer

he Laser Printer E,

which prints at 5 ppm, is
much like the 10-ppm printer
that IBM introduced last fall.
Both feature five portrait
fonts, five landscape fonts, and
an optional PostScript
module.

Standard equipment in-
cludes a 200-sheet paper tray
and 512K bytes of RAM (ex-
pandable to 3.5 MB).

The user-installable Post-
Script module includes 17 resi-
dent outline fonts. Another
option lets you serially connect
up to six personal computers.
Upgrading the new model to a
10-ppm system involves re-
placing the printer’s
motherboard.

Price: $1495; PostScript
module, $499; 10-ppm
motherboard, $1099.
Contact: IBM Corp., Na-
tional Distribution Division,
One Paragon Dr., Montvale,
NJ 07645, (800) 426-2468.
Inquiry 1131.

NEC Introduces
New CD-ROM Drives

wo SCSI-based CD-

ROM readers called the
Intersect CDR-72 and CDR-
82 are external and internal
(respectively) 5%-inch units
that read multiple formats of
650-MB CD-ROM car-
tridges.

NEC says that the readers
support IBM High Sierra,
Apple Macintosh HFS, and
ISO 9660 formats. They're
also compatible with Apple’s
HyperCard.

Data transfer rates are
150K bytes per second in con-
tinuous-read mode and 1.5
MB per second in burst mode.
Typical seek time is 350 ms.
The external model measures
9, by 2¥% by 9% inches and
weighs 7% pounds. Interfaces
are optional.

Price: Intersect CDR-72,
$999; Intersect CDR-82, $899;
XT/AT interface, $249; PS/2
interface, $299; Mac interface,
$99; ProSpeed LTX inter-
face, $199.

Contact: NEC Technol-

ogies, Inc., 1255 Michael Dr.,
Wood Dale, IL 60191, t708)
860-9500.

Inquiry 1127.

continued
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WHAT’S NEW

HARDWARE +* ADD-INS

DRDOSona
Plug-In Card for
Diskless Boot-Up

he ROS (ROMed Oper-

ating System) 8-bit plug-
in card for IBM PC compat-
ibles lets you boot Digital
Research’s DR DOS operat-
ing system without a disk
drive.

Until now, Award Soft-

ware has offered DR DOS in
silicon or as software mod-

ules of object code. DR DOS is

a version of MS-DOS devel-
oped to be put in ROM and
used in laptops and other sys-
tems. It offers all the standard
features of MS-DOS plus ca-
pabilities added by Digital
Research.

Award Software says that
booting from the new half-
length ROS Card saves your
hard disk drive about 41K
bytes of RAM. ROS comes
with 256K bytes of RAM,
which includes the operating
system and bundled software
utilities. The company also

says that ROS removes some of

the problems of booting MS-
DOS from disk drives, such as
the possibility of accidental
file corruption or deletion.
And it should provide some

level of protection against com-

puter viruses.

Another way to acquire
DR DOS is to buy the ROS
System Builders Kit, which

includes DR DOS and software

to build ROM images for
your own EPROM software.
ROS can be set up to always
boot from the DR DOS
EPROMs or to boot selective-
ly from a disk drive or the
EPROMs.

Price: $199; ROS System
Builders Kit, $299.
Contact: Award Software,
Inc., 130 Knowles Dr., Los
Gatos, CA 95030, (408)
370-7979.

Inquiry 1140.
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Award Software’s ROS Card is just the operating system DR
DOS ordered.

Would You Like
a DOS System
with That Mac?

he Mac/DOS 286sx, a
12-MHz 286 copracessor

card for your Mac II's NuBus
slot, lets you take advantage of
DOS applications, including
networking.

It includes 1 MB of RAM,

a serial and a parallel port, and
support for Apple’s FDHD

Superdrive, which means that
the Superdrive can read from
DOS-formatted 3'%-inch 1.44-
MB floppy disk drives.
Features include support
for Dynafile 5% - and 3'%-inch
disk drives and external SCSI

drives, plus the ability to trans-

fer and convert files from

one format to another.

Price: $1295.

Contact: Univation, Inc.,
513 Valley Way, Milpitas, CA
95035, (408) 263-1200.
Inquiry 1134.

Dictating
to the Dragon

D ragop Systems recently
upgraded its Dragon-

Dictate system to recognize
25,000 spoken words. You can
also now dictate as fast as 40
words per minute, and you can
teach DragonDictate an addi-
tional 5000 words, including
names, parts numbers, and
legal and technical terms.

The system consists of an
add-in card for 386 machines
(20- or 25-MHz recom-
mended), software that handles
word recognition, and a
headset microphone. You need
at least 8 MB of memory.

The voice-recognition
hardware, based on a Texas In-
struments 32010 digital sig-
nal processor, digitizes the
speech and checks each word
against its 25,000-word
database.

Price: $9000.

Contact: Dragon Systems,
Inc., Chapel Bridge Park, 90
Bridge St.| Newton, MA
02158, (617) 965-5200.
Inquiry 1136.

continued

Double Your Data Storage Capacity with $199 Card

he InfoChip Expanz! is
a compression copro-
cessor card with a propri-
etary chip that compresses
data on random-access data
storage devices. such as
floppy and hard disk drives.
Expanz! offers transpar-
ent compression and decom-
pression and does not slow
your access to the stored
data, the manufacturer says.
The method of compression
is “lossless™ as compared to
video compression, where a
certain amount of data can
be lost but is not noticeable
when you look at the com-
pressed and decompressed
video.
The 8-bit half-length Ex-

panz! will work with any
DOS 3.x application and av-
erages a 2.5-to-1 compres-
sion ratio. That means that
your 20-MB hard disk drive
will hold about 50 MB of
data, and your 100-MB SCSI
drive will hold 250 MB. The
overhead for compression on
a hard disk drive averages 3
percent of the size of the
original hard disk drive, or
lessthan | MBinthecaseofa
20-MB drive.

Once you have Expanz!
installed on your XT or AT
and you are ready to com-
press the files on your 20-
MB hard disk drive, the
compression process takes
about 10 minutes.

Thereafter, Expanz! will
compress and decompress
files as you use your com-
puter. And because you are
then reading compressed
files (e.g., three sectors of
the disk now map toone), the
read time is somewhat faster
than it was with uncom-
pressed files. The time will
not be substantially less for
hard disk drive reads, but
floppy disk drive reads are
said to be about three times
faster.

Price: $199.

Contact: InfoChip Sys-
tems, Inc., 2840 San Tomas
Expy.. Santa Clara, CA
95051, (408) 727-0514.
Inquiry 1133.




C Programmers Talk
DBMS

About Their

— "10-50 times faster than any other DBMS."
Bruce Kyle, Software Consultant, Wyatt Software

"We're staggered by the speed of db_VISTA III, which

remains constant regardless of file size. This feature, plus

impeccable integrity made db_VISTA III an easy conclusion to

months of market research.”
Stephen Meehan, Programmer/Analyst, Seaboard Life Insurance

— " Nobody else gives me the flexibility to
manipulate my DBMS application like
db_VISTA III. And db_QUERY and db_REVISE provide

powerful tools for querying and restructuring the database...no

other product compares!"
Mark Thomann, Senior Analyst, Taco Bell

Portability "db_VISTA IIT with source code allowed us
to port our Airport Automation System from

MS-DOS to Stratus/VOS quickly and painlessly.”
Jon Stephenson, President, ICCI

— "db_VISTA III with source code gives
me outstanding flexibility and is the best
form of documentation money can buy."
Paul Cadaret, President, Unicon

— "We chose db_VISTA III because it’s
royalty-free and written in C. We
were able to create a product so much better than anything else

on the market that it was selling by word of mouth before the

promotional literature went out."
Jeff Bean, President, CWC Software

— "db_VISTA III on the PC is the only DBMS
that I have found sophisticated enough to do the

kinds of access tracking we require, and do it quicker and
cheaper than the way it is now done on a large VAX cluster

system."
Larry Desonier, Member of the Technical Staff, Sandia National Laboratories

db_VISTAIIT"

Database Management System

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570
FAX:(206)747-1991 Telex: 6503018237 MCIUW  International Distributors: Germany:007127/5244  France: (1)46 092784
UK.:(0992) 500919 Switzerland: (01)7250410 Netherlands: (02159)46814 Sweden: (013)124780 Denmark: (2)587249 Italy:
045/584711 Norway: (02)44 88 55, (3)892240 Austria: 0224381861 US.S,R.: (812) 292-19-65. (0142)43-79-52, (0132) 35-99-08
Australia; 024197177 Japan: (03)473 7432 Taiwan:(02)5113277 Mexico: (83) 573594 Central America: 28 07 64
Argentina: 13135371 Chile: 26964308 Uruguay: 2920959 Brazil: 0115321689 © Copyright 1990 Raima Cory

C programmers around the world are
talking about db_VISTA III from
Raima. Call today to discuss your
DBMS requirements, and ask for our
Lit-Pac that contains technical
specifications, benchmarks, and
DBMS success stories.

Call 1-800-db-RAIMA

(1-800-327-2462)

RAIMA

CORPORATION
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Surior performan inalle

Like your friendly neighborhood And, quite frankly, we’re not the
mailman, you can always count on  only ones who think so.
Mlcrosoft to deliver. Because no matter Word for Windows, our graphics-
— what kind of based PC program, was rated the best
' | g systemyoure word processor by InfoWorld. While its
: currently us- character-based counterpart, Word 5.0,
W ing, weoffer was given Software Digests highest

the best word rating. There’s a Word 5.0 for XENIX,

processing  too. And last, but not least, Word 4.0
- application. for the Macintosh; which also received

Customiers inside the 50 Upited States, call (800) 341-i261 Dept. LOZ2. n Canada, call (116) 673-7638 Ouisle the US. and Canada. call (206) S82-8661.© 1990 Micrasoft Corporation. AH rights yesc riva



g -

: & 2y :
by Nt “"1.4 - e s X NTTL
'_-, y ! 1 ) u ‘_ ) :: {
3 '."” d ‘h" I _'_lf_ E " ‘IH
«' .. ' — ‘";_ ’ = pL ..:':...—‘
. N - .

't“z‘.‘_‘?:; - ‘.Il " ‘ = ¢
LIV
\ ; ; a

R R e

i

nvironments 1S our motto, too.

Software Digest'shighestoverallrating. complete file conversion capabilities.
But while they’re considered For more information about

superior individually, few people real-  the Word family, including our soon-

ize how well our Words work together.  to-be-released OS/2 version, call us at

They not only read and writetoeach  (800) 541-1261, Department LO2.

other, but to other programs as well. So We'd ask you to write, but mail

