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THE DELL SYSTEM" 310
20 MH: 386.
The best combimation of perfonmance
and value available moes class.
STANDAR D FEATURES:

« Intel 80386 nucroprocessor running
at 20N L

*Choreot T MB, 2 MB, or 4 MB
of RAM™ expandable to 16 MB (using
adedicated high- peed 32-bit memory
\|m)

o Advanced Inrel 82385 Cache Memory
Conrraller with 32 KR ot high speed
static RAM cache

* Page mode intetlesved memory
architecture.

* VOA systems melude o high performe-
ance 16- video awdapeer.

» Socket for 20 M1k Ineel 30387
or 20MH=WEITEK 3167 math
Coprocessor.

#5.25" L2 MBor 3.5 144 MB diskette
drive.

» Dual diskerte anddvard drive coneroller.

*» Enhanced 101-key kevboard.

* 1 paralleland 2 sernial ports

* 200-ware power stpply.

+ 8 industry standard expansion slots
(6 avalable).

**Lease fin as bve as $131mnuh.

Extended Service Plun pricing swarts at $251.

40 MB TTL Monachmome System $3,599
4O MBVGA Color Plus System $4,099
100 MB VGA Color Plus System— $4,699
100 MB Super VOGA Color Sysiem $4,799

(800x600)

Prices hsted reflect I MBof RAM. 150
and 322 M3 hard drive configurations
alvo availalde

*Perfirmunce Enhancements (Systems 325,

310, and 316): within the first megabvie of

memaory, 384 KB of memory is reserved for

wse by the system w enhance performance.

4 MB eonfigurations evailuble on all systems.,
Call forr pricing.

THE DELL SYSTEM® 316
16 Mz 3868X.7

Expandable, affordable access to 386
architecture.
STANDARDFEATUIRES:

* Intel BOINOSN microprovessor ninning
ar 16 MH:z.

»Choiceof | MB, 2 MB,ar 4 MB
of RAMY expandable to 16 MB (8 MB
on the system board).

* Page mode interleaved memory
architecrure.

* VGA systems include o high pertorm-
ance 16-bit video adapter.

» LIM 4.0 support for memory over | MB.

* Socket tor 16 MH: [ntel 803378X
math coprocessor.

+5.25" 1.2 MBor 3.5" 1.44 MB disketre
drive.

* Integrated high pertormance hard disk
drive inteduce and disket:e controller
on system board. (ESPI based systems
include & hard disk contraller.)

* Enhanced 101-key keyboard.

* 1 paralletand 2 senal porrs.,

*+ 200-warr power supply.

*» 8 industry standard expansion slots
(7 available)

**Leuse for us loac us $98mumich.

25 Extended Service Plun pricing stares at $2 34,

40 MB TTL Monochrome System $2,699
40 MB VCA Color Plus System $3.199
100 MB VOA Color Plus Svsiem— $3,.799
100 MB Super VOA Color System $3,899

(800x600)
Prices listed refleer | MBof RAM. 150
and 322 MB hard drive contigurations
also avanlae

THE NEW DELL SYSTEM*210
NETSTATION 12.5 MHz 286.

Its price. performance and expandability

make it an ideal choice as a network

workstation.
STANDARD FEATURES:

* 80286 mucroprocessor munning at
12.5 MH-.

» Choee of 640 KB, I MB ar 2 MB of
RAM (xpandable 116 MB (6 MB on
system board).

* Network itertace card.

* LIM 4.0 support tor memory over 640 KB,

+ Integrated diskette and high pedermanee
16-bit VGA video controller on system
hoard.

* Socket for Intel 80287 mach coprocessor.

+5.25" 1.2 MBor 3.5” 1.44 MB diskette
drive.

+ Integrated high pertormance hard disk
interface on system board.

+» Enhanced 101-key keyboard.

* | parallel ind 2 senal pores.

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

“*Leuse for as b us $61Anemth.

4 Extended Sevvice Plan pricing starts at $18().

Diskless with Ethercard Plus and PROM

$1.609

Single Diskette Drive and Ethercard Plus

$1.678

20 MB hard Jisk with Diskette Drive and

Ethercard Plus $1,978

Prices abuve retlect 640K of RAM.

40 MBand 100 MB hard disk

contigurations also available

3COM’s Etherlink H and Tokenlink cards also

Lable for h o

comf ims. Pease

call for pricing.

|

THE NEW DELL SYSTEM" 210
12.5 MHz 286.

The priee savs this is an entry-level sys-
tem. The performance savsitsa lotimore.

STANDARD FEATURES:

+ 80286 microprocessor running
12.5MH:

»Chotce of 512 KR, 640 KB, #1 1 MB,
or 2 MB of RAM expindable ro 16 MB
(6 MB un system board).

* Page mede nterleaved memory
architecture

+ LIM 4.8 support tor memon over 640 KB,

* Integraned diskette and hugh pertorm:
ance 16-bit VGA video controller on
system board.

* Socket tor Inte] 80287 math
Ll)‘\r\ WSSO

+5.25"1 2MBor 3.5" .44 MB disketre
drive.

* Integrrzed high pedornunce hard disk
intertace on system board

* Enhanced 101-key kevboard

* | parallel and 2 serial ports.

* 3 tull-stzed 16-bit AT expansion shors
wanlabuae.

F*Lease for as low us $64mmth,

Extendad Service Plan pricing starts ut $190.

20 MB MOA Monochrome Svstem
20 MBVIA Color Plus Svstem

40 MB VA Monochrome System $1,899
40 MB VGA Color Plus System $2.199

Prices listed retlect 512 KB of RAM.
1640 KB versions of the above systems
are available for an additional $80.

100 MB hard drive contigurations also
available

31,699
$1.999

All prices and specifications are subject tochange without notice. Deell cannot be responsible for erron in typography or photography. **Faynienes
pr ) i o ypography or p y

based on g 36-month open-end lease. + Leasing amranged by Leasmg Group, Inc. In ¢
regntered tradenark of Dell Computer Corporaticn. Microsoft, MS, MS-DOS and )

L. contgurations and prices will vary. DELL SYSTEM s u
X are repstered trademarks owned by Micnsott Corp. Intel

is @ registered rademark; 386 and 386SX are trademarks of 'ntel Corporation. UNIN 15 1 registered trademiark ot ATexT. Dell UNIN System Vis
based on INTERACTIVE Systens Corponitions 386/x.™ * Symifies mademarks of ennties other than Dell Computer Corporation. 2Service provided
by Nerox Corporation. On-site service nut available in certain remote locations. ©1989 Dell Computer Corporation. All nghts reserved

SAVE NOW ON THE DELL SYSTEM 325 25 MHz 386.
AN EVEN BETTER VALUE AT THESE NEW LOW PRICES.

STANDARID FEATURES:

* Intel 80386 microprocessor ranning at 25 MH:,

* Choice of 1 MB, 2 MB, or 4 MBB of RAM*
expandable to 16 MB (using a Jdedicated high-
speed 32-bit memory slot).

* Advanced Intel 82385 Cache Memory
Controller with 32 KB of higl speed static
RAM cache.

* Page mode interleaved memorv architecture.

* VGA systems include a high performance 16-bie
video adapter.

» Socket for 25 MH: Intel 80387 or 25 MH:
WEITEK 3167 marh coprocessor.

*5.25"1.2 MBor 3.5"1.44 MB diskette drive.

* Dual diskette and hard drive controller.

* Enhanced 101-key keyboard.

* | parallel and 2 serial ports.

* 200-watt power supply.

* 8 industry standard expansion slots (6 available).

**Lease for as ke as $153/momth.
A Extended Service Plan pricing starts at $370.

40 MB VGA Monochrome System $4,199
100 MB VGA Color Plus System $5,099
100 MB Super VCA Color System (800x600) $5,199
150 MB Super VGA Color System (800x600) $5,699
Prices listed retlect | MB of RAM. 322 MB

hard drive confizurations also available.

All systems are photographed with optional extras.

[ AD CODE NO. 1IEM9 |




Technically speaking, the Dell

System® 325 is one of the most ad-

vanced 386" computers available.
And, according to PC Magazine,
it's one of the most advanced 386
computers they've ever tested.

In henchmark after
benchmark, the 25 MHz Dell
System 325 ran circles around

a field of 386-based
systems. A field that
included the

Compaq 336/25.

A show of prowess
that earned the Systern
325 PC Magazind's
Editor’s Choice award.

It was a goal we set for
ourselves from the very
beginning. And an
objective anyone with a
penchant for power and
performance can
appreciate.
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THEFIRSTPERSONAL
COMPUTER THAT’'S
REALLY PERSONAL.

Of the more than 150,000
personal computers we've sold

to date, each one has been

individually configured to fit

the needs of its owner.

The System 325 takes that idea

THE DELL 386 SYSTEM 325
HAS A 25 MHz CLOCK RATE,
CACHE MEMORY CONTROLLER,
IDE OR ESDI HARD DISK DRIVE,
PAGE MODE INTERLEAVED MEMORY,
AND 100°% COMPATIBILITY WITH
MS-DOS,0S/2 AND UNIX SYSTEM V.
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to its logical extreme.

For example, it runs either
MS-DOS; MS:0S/2, or our own
Dell UNIX*System V. Which is
compatible with-AT&T’s System
V Interface Definition. And the
world of XENIX" applications.

If speed is of the essence, we

can include an optional Intel’

803870or WEITEK 3167
math coprocessor. And
since nothing about this
system is lightweight, the
standard mass storage is
a 100 MB hard disk drive.
Or we can configure it
with a 40, 150 or 322 MB
hard drive.

As you might expect,
the output is just as
intense. You can choose
between VGA Mono-
chrome with




SO HOW COME
YOU NEVER CALL?
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top-of-the-line
Delt System 325 is

a flagship worth
putting out in front

of the fleet.”

Fobruars 14, 1989




paper-white screen, VGA Color
Plus, or Super VGA for high
resolution colors displayed on a
larger screen.

Even though the 325 gives
you all this performance, it still
leaves you six open slots for
whatever else you might want
o add.

And once you've told
us what you want, we'll
make sure what you want
works — by buming-in the
entire system unit.

COMPUTER
RETAILERS ARE
NO KNOWS.

There are some good
reasons computer retailers
won't know much about
the System 325.

First, with all the new and
increasingly sophisticated
systems they have to keep up
with on a daily basis, you
can hardly expect them to
know everything.

Second, because Dell sells
direct.

Which means you now have
the unique opportunity to talk
directly with the people who
make them. And ask things like,
“What is page mode interleaved
memory?” or, “How much SIMM
RAM should Tadd?”

In other words, the kinds of
details that are important to
people who make computers and
people who use them.

So dealing direct not only
can save you up to the 35%
mark-up, but 100% of the
frustration.

WE COME WHEN
WE’RE CALLED.

One of the things that very
clearly sets Dell systems apart
from other computers is not

just how they're sold but how
they're supported.

Overkill was one description
used in a recent PC Week article.

Perhaps.

But then, we think you'll
agree, when something goes
wrong, you want as much help
as possible, right?

MAYBE YOU
SHOULDN'T BUY
ONE AFTER ALL.

No matter how many reasons
we give you to buy a Dell system
sometimes it makes more sense
to leasc one instead.

Whether you need asingle
computer, oran entire office

BEST OF ALL,
YOUWON'THAVETO
EXPLAINTO A

COMPUTER RETAILER
WHAT ALL
THAT MEANS.

Which is why every Dell
system comes with a toll-free
technical support line and self-
diagnostic software. We're able to
solve 90% of all problems right
over the phone. The other 10%
receive next-day, deskside service.
Thanks to our new alliance with
Xerox Corporation.

And you get all this help for
a full year— whenever you need
it— at no extra charge?®

As you've probably guessed,
one of the things that drives us
most is customer satisfaction.

So we like to give you the
ultimate guarantec:

Try a System 325 in your office
for a month. Run your toughest
applications. Put it through its
paces, at your pace. If you're not
completely satisfied, send it back
anytime within 30 days. And we'll
refund your money.

No questions asked.

full, there is a leasing plan for
your business that is just like
100% financing.

And just as we can custom
configure your computers, we can
see to it you get a custom designed
lease plan to fit your exact business |
needs.” A fact that has not gone
unnoticed. Especially by the
Fortune 500. Over half of whom
now own or lease Dell systems.

And just as we welcome
their business, we welcome your
business, too.

Just call us, toll-free. And don't
be afraid to ask us the tough
questions.

That's the part we like best.

DELL

COMPUTER
CORPORATION

TOORDER, CALL

800-426-5150

INCANADA, CALL 800-387-5752
INGERMANY, CALL 06103/701100
IN THE UK., CALL 0800 414535

Circle 104.0n'Reader Service Card



POWEI:

PC MAGAZINE, January 1989,
“In a field of powerhouse machines
there can only be one winner, and
ALR’s FlexCache is it.”

INFO WORLD, July 1989,

"ALR Systems Unleash 486 Power. The
PowerCache 4 shines in the CPU-
specific portion of the InfoWorld Auto-
mated Benchmark Test, gaining a score
of 163.”

PC WEEK, July 1989,

"Based on a series of benchmarks run
last week on Advanced Logic Research,
Inc.’s prototype 486 desktop system,
ALR will enter the 486 market with a
bang.”

..The most advanced '
What else would you expect

At ALR, we will never rest on our laurels. We strive to be the best, as
proven by our past achievements. Now with the introduction of the
new ALR PowerCache 4'™, we've designed a system that is far
beyond comparison. Again, we have taken PC-microprocessing power
a step further by designing a unique proprietary PowerCache 4 cache
controller using ALR's custom ASIC chips which deliver the fastest
processing speed ever.

More important, PowerCache 4 is the first PC to fully utilize 128-bit
burst mode and a "read and write-back” 128KB cache design, provid-
ing a better than zero wait state performance as compared to the i386.
Furthermore, the ALR PowerCache 4 is 100% IBM® PS/2™ Micro
Channel™-compatible supporting bus mastering devices and giving

ALRM130 ALR M150, M350 1BM M70-A21

Desktop M650 FAoor-Standing  Power Platform™
CPU 25 MHz i486- 25 MHz i486 25 MHz i486
Bus MCA MCA MCA
External 128 KB cache 128 KB cache None
Cache Read and Write-Back  Read and Write-Back
Video 640x480 640%480 £40x480
Opt.on 1024x768 1024x768 None
board
1/0Slots | 6 expansion sicts 6 exparsion slots 3 expansion slote
Storage 4-3 1/2° 1-full height 3-3 1/2" drives
Expansion 2-1/2"-heighit

2-3 1/2" drives

Disk 130 MB-260 M8 150 MB-650MB 110 M8
Capacity

) Startrg ot
Price $9.990 $11.490 $12.990




California Anza-Borrego
Desert State Park

(Cannonball-shaped sandstone.
These concretions are

Sformed of onion-skin layers of
minerals resistant to erosion.}

1486 system in the world.
from the leader in 386mtehnology.

you a more efficient system for a variety of multi-user and fileserver
applications. Like most ALR computers. the PowerCache 4 is a truly
balanced system. The fastest power is achieved by enhancing our
PowerCache 4 design with the industry’s fastest disk drives and inter-
face. The PowerCache 4 systems come standard with a high-speed
15MHz ESDI and 32 KB hard disk cache on the disk controller. P
What more could you possibly need. HanMemey

It's no wonder ALR remains ahead of the pack with our innovative l '

design expertise. As tar back as 1986, we've been recognized in the PowerCache 4 is the first PC to fully utilize
industry as a leader in performance. Recently, the highly acclaimed 128-bit burst mode and a "'read and write-
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us ~ 5ack” 128KB cache design, providing

he h £ iving the PC M. e A d for Technical Excel better than zero wait state performance as
the honor of receiving the agazine Award for Technical Excel-  compared to the i38s.

lence for designing the industry's most advanced cache architecture.

As for 1989 we've already begun to excite the industry with the %

PowerCache 4.

735, 128 Koytes Coche Totol %6 g
e

4 Koyies of 28re Slokc RAM (COChe ) 4 Koyies Of 250 Siomc RAM ( Coche )

Home of the World's First 386 PC

Now, what else would you expect from a company who is so com-

mitted to innovation and high-performance technology that we take Advanced Logic Research, Inc.
you a step beyond. At ALR, we are concerned with your processing ?;10:)];;’_“6’7";8 gx;‘ez;i‘:; %?;Zl-gz -
needs. Our technical support staff is available to assist you by one For our Canadian office:

simple phone call. All our systems are backed by a one year war- 1-800-443-4CAN

ranty. Call today for more information on the new PowerCache 4 and ~ For our UK office:

the name of an authorized reseller nearest you. e FA)_(: oot
For our Singapore:

1-800-444-4ALR (65) 258-1286 FAX: (65) 258-1285

ALR and Advanced Logic Research, Inc, are registered trademarks. PowerCache 4 is a registered trademark of Advanced Logic Research, Inc. IBM and PC, PS/2, Micro Channel are registered
of Business ines C Intel, 386 and 486 are regi of Intel Corporati

Circle 14 on Reader Service Card (DEALERS: 15)
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PRODUCTS IN PERSPECTIVE

49
81

154

179

What’s New
Short Takes

Wallaby, a Macintosh-
compatible laptop

WordPerfect 5.1, supports

a mouse and pull-down menus
Vellum, Ashlar's two-
dimensionial CAD for the Mac
TrackMan Stationary Mouse,
a new input device from Logitech
Generic 3D Drafting, simple
but elegant CAD

KDS-1984 TriSync, a large-
screen color monitor from Sampo

REVIEWS

Product Focus:

Making a Case for CASE
by the BYTE Staff
Choosing a CASE tool is

a matter of methodology
and computing environment.

Downsizing the Desktop
by Stephen Satchell

The 80386SX-based ADC
Powerlite 386’s small,
integrated design

makes for easy repairs.

107 Computing at Chaos Manor:

A Look Backward

and Forward

by Jerry Pournelle

Jerry reminisces about the
beginnings of microcomputers
and looks at today’s new
products.

123 The Unix /bin:

Unix Workstations Connect
by David Fiedler

A discussion on networking
Unix workstations.

129 Down to Business:

A Helping Hand

by Wayne Rash Jr.

A new workstation lets
disabled users perform any
function through the use
of voice commands alone.

COVER STORY

Laptops Forever
by Frank Hayes,
Michael E. Nadeau, and
Stan Miastkowski
page 93

New laptops
from Compaq, GRiD,
Toshiba, and Zenith
point to the future
of small computing.

EXPERT ADVICE

185

189

199

205

211

217

133

137

Upscale Acer

by Jeff Holtzman

Is Acer’s 1100/33 just another
33-MHz PC clone?

How to Put 16 Million
Colors to Work

by Tom Thompson

The first wave of boards has
arrived to help Mac IIs
process 16 million colors.
Here's how they stack up.

Power to the Programmer
by Fred Hommel

Watcom joins the 32-bit crowd
with a new C compiler.

High-Fashion Unix on a PC

by Ben Smith

HP’s Accelerated X Window
Display Server lets you use your
AT as an X Window workstation.

Clipper Applications Get SQL
by Marc Schnapp

The Library from Planet Software
lets Clipper developers link
applications to SQLBase.

Move Over, PageMaker

by Diana Gabaldon

TimeWorks’ Publish It brings
new features to Mac desktop
publishing that PageMaker lacks.

0S/2 Notebook:

0S/2 Multitasking Revisited
by Mark J. Minasi

A simple program

that lets you experiment with
the priority mechanism.

Macinations:

A Tale of Two

Operating Systems

by Don Crabb

The Mac OS versus 0OS/2:
Are you after performance
or productivity?

NetWorks:

When One Drive Is Enough
by Mark L. Van Name

and Bill Catchings

Do personal computers
attached to LANS need hard
disk drives?

BYTE * DECEMBER 1989
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223

229

234

Manage It with Pictures

by Lamont Wood

Project Scheduler 4 from Scitor
Corp. offers graphically based

project management for under $700.

What Price Color PostScript?
by Howard Eglowstein

QMS’s new ColorScript 100
Model 10 printer promises color
PostScript at a groundbreaking
price.

Reviewer’s Notebook

A compilation of brief reviews
and updates to previously
published evaluations.

IN DEPTH

245

259

277

293

309

320

Introduction:
Sound and Image Processing

Sounds and Images
An overview of what’s going on
in the world of computer sight
and sound.

Sounds

by Gene Smarte

Images

by Walt Penney

Putting DSPs to Work

by Bobby Saffari

DSPs have become the unifying
factor between sound and image
processing for microcomputers.

Beyond Pattern Recognition
by Raymond Kurzweil
Practical speech-recognition
applications require a bit

of intelligence.

Changing Perceptions

of Reality

by Benjamin M. Dawson

A variety of techniques that
let you edit images in a variety
of ways.

Pepperoni and Paperwork
by Ira Scherr

How one company combined
image, speech, voice, and fax
to create a verbal document-
retrieval system.

Words and Pictures
PC boards for voice recognition
and image processing.

REGIONAL SECTION
begins after page 80

FEATURES

324 Ten Years of Rows
and Columns
by Tracy Robnett Licklider

A decade ago, Frankston and Bricklin

revolutionized the software world
with the electronic spreadsheet.

333  The Intel 80860
by Neal Margulis
A close look at Intel’s newest
RISC design’

349 Configuring Parallel Programs
by Dick Pountain
A new tool that will make
it easier to write software for
parallel processing.

353 The Wizards of the Media Lab
by Janet J. Barron
Researchers are exploring
new ways for humans to interact
with technology.

363 Making Waves
by Mark Waller
The implications of packet radio
are far-reaching.

371 Electronic Oxford
by Eric Giguere
Years in the making, the
electronic edition of the classic
English dictionary nears completion.

Ten Years of Rows and Columns/324

HANDS ON

377 Under the Hood:
Protected Mode
by L. Brett Glass
Enhanced modes of Intel
microprocessors provide greater
address reach and safe
multitasking.

387 Some Assembly Required:
Input: Keep It Clean
by Rick Grehan
Our IMAN program lets you
build input screens that
users can’t mess up.

DEPARTMENTS

8 Editorial:
The Last Word on the SX?

17 Microbytes
32 Letters, Ask BYTE, and Fixes

48C Chaos Manor Mail
435 Coming Up in BYTE
444  Print Queue
448 Stop Bit
READER SERVICE

434 Editorial Index by Company
436 Alphabetical Index to Advertisers

438 Index to Advertisers
by Product Category

Inquiry Reply Cards: after 440

PROGRAM LISTINGS
From BIX: See 368

From BYTEnet:

call (617) 861-9764

On disk:

See card after 352
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" Ithasbeenroughly 68years
sirroe FFC last created new for-
nes. But in light of the new
logo and the whole new look
broughttothe company inthe
past year, the board of direc- -
tors has unanimously voted to
replace the old fortunes. Presi-
dent Jim Dearing explained,
“As we exit the 1980’s, péqplc
no longer belicve in the same
old lines, it's time to change”.

L) NN

wreend EON B

[99X JOSOINA]

//Vya/d 11400
“HIIHNOD HI0MON ML

LI EYI TN

NesuoeasawaO

SssEREEAER
TRLILICL

(TR f
ABasEemaww + Graphic Design

+ Desklop Publishing

. Technical Mustration

The premier tool for:

=

Wore good news: Hundreds of great Windows applications are avarlable right now, as you read.
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ishes SRCONd AACO) ST theres the Microsoft® Windows envi-

ronment—the first and only graphical
environment to let you work with
o multiple Windows or DOS applica-
R —— tions without ever closing a single §
u do amazing things—like this—stmply. file, or quitting a single program.

You may never see your
C prompt again. Just give Microsoft Windows a 40-hour
work week and you'll be pointing, clicking, cutting,
pasting and flying through your work with the greatest
of ease. Cut from a spreadsheet and paste onto a word
processing document—without scissors and a copy
machine. Exchange information, link files and programs,
then watch your data get updated automatically, or if
you prefer, at your command.

Call us at (800) 541-1261, Dept. J89 for more facts
about how Windows can open up doors, and for our free
Windows Shopping Catalog.

And see how the only way to get the most out of
your Windows, is to look into ours.

Making it all make sense

Customers inside the 50 United States, call (800) 5411261, Dept. J89. In Canada, call (416) 673-9811. OQutside the
USS. and Canada, call (206) 882-8661. © 1989 Microsoft Corporation. All rights res)erved Micltfoft an‘Ld g‘t,e Microsoft

logo are registered trademarks and Making it all make sense and Wind: re ks of




An 80386SX-based
computer isn't
necessarily cheaper
than an 80386
machine, or faster
than an 80286

t a recent trade show, I was

part of a seminar designed to

help attendees determine the

relative strengths and weak-
nesses of the 80286, 80386SX, and
80386 chips.

It’s a topic that won’t go away. New SX
machines appear almost every day, and
confusion over just what 80286 machines
can and can’t do still runs strong.

Fortunately, a new tool will help sort
out the confusion: the complete bench-
mark results of all the machines BYTE
has tested. This compilation of results
appears in BYTE’s annual IBM Special
Edition, which is now on sale. (The com-
pilations also contain all our Mac bench-
marks. But as the 80286/SX/80386 issue
is Intel-family-specific, I’ll stay on that
side of the fence for now.)

It’s instructive to pull out data com-
paring 80286, SX, and “true” 80386
machines from that mammoth list. For
example, I’ll focus on just one element:
CPU performance.

The SX as an 80386
First, I’ll look at how the SX stacks up
against true 80386 chips (i.e., those not
hobbled by the SX’s 16-bit bottleneck).

True 80386 chips come in a variety of
speeds. As of now, the SX is available in
only one speed: 16 MHz. Clearly, the
20-, 25-, and 33-MHz 80386 chips will
blow the doors off the SX, so I’ll focus
only on the slowest of the true 80386 ma-
chines: the 16-MHz units.

The SX machines we’ve benchmarked
so far yield an average CPU index of 1.88
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THE LAST WORD
ON THE SX?

(where an 80286-based 8-MHz IBM PC
AT equals 1). A sample of two dozen 16-
MHz 80386 machines (mostly low-end
clones) from our benchmark tables aver-
ages some 23 percent faster, with a CPU
index of 2.33 (see the figure).

That’s significant: Here are two types
of 80386 chips, both running at 16 MHz,
yet the full 32-bit version is 23 percent
faster than its 16-bit SX cousin. Clearly,
as an 80386, the SX comes up short.
(Ironically, many low-end 80386 boxes
cost less than their slower SX cousins.)

The SX as an 80286 Replacement
It’s common knowledge that Intel first
introduced the SX as a way to phase out
the 80286. Thus, how does the SX stack
up against 80286-based machines?
Well, 80286-based machines come in
a wide range of speeds. Comparing SX
machines to similarly clocked 80286
units shows no overwhelming advantage
either way. They run roughly the same.
But wait, the 80286 is available in

80386SX VS."TRUE" 80386

25

2.0

1.5

1.0

CPU index

0.5

16-MHz SX 16-MHz 80386

Even at the same clock speed, “true”’
80386 machines run an average of 23
percent faster than 80386SX machines.
(In BYTE’s CPU index, higher numbers
are better.)

speeds of up to 20 MHz, with 25-MHz
chips due soon. We took a look back at
the benchmark results for the fastest
available (20 MHz) 80286 and compared
them to the fastest available (16 MHz)
SX. (We used the older non-80386-spe-
cific BYTE benchmarks to make sure
that the playing field was level.) The re-
sults were surprisingly lopsided: The fast
80286 units ran a whopping 36 percent
faster than the SX machines. Wow!

It’s hard to see the SX as a particularly
attractive replacement for the 80286, at
least where raw speed is concerned.

So what’s the SX good for?

Well, it’s good for laptops, portables,
and small-footprint desktop units. The
prices of SX machines are dropping, and
in settings where weight, size, and power
consumption are the major consider-
ations, the SX may prove to be an attrac-
tive alternative.

But for normal desktop applications,
the SX is simply not a great choice. Yes,
it will run true 32-bit software (e.g.,
DESQview/386 and Paradox 386), but
the software will run more slowly than
on most true 80386 machines, including
many low-cost clones. For true 32-bit
80386 power, a full-blown 80386 ma-
chine is your only choice.

If you don’t require a full 32-bit data
path (say you want to run only today’s
DOS and OS/2 applications), a fast
80286—especially the 20- and 25-MHz
units—will give you more speed plus full
DOS and OS/2 compatibility. It should
also cost less than today’s SX machines.

Of course, in buying any machine, you
need to look at the complete system: The
world’s fastest CPU can be turned into a
snail if it’s saddled with a sluggish hard
disk drive or a slow video system.

The SX has its place. But so do the
80286 and the true 80386. Let an objec-
tive measure, such as benchmarks, sort
out which is right for you.

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



At last, an assistant that
follows your directions

Wouldn't it be great to
delegate your routing?

You can! We know your time is
valuable. That's why Wintek
pioneered comprehensive and
affordable CAD packages for IBM
personal computers. HIWIRE-Plus
continued that tradition, integrat-
ing schematic-capture features
and printed-circuit-artwork
capabilities into one versatile
package.

New autorouter.

The Autorouter for HIWIRE-Plus
is powerful enough to handle the

most demanding design problems,

yet simple enough for a casual
user. Just turn it loose on your
design. It's hassle free because
it works long hours, without super-
vision or errors.

P

100% autorouting.

The autorouter for HIWIRE-Plus
rips-up, reroutes, and with appro-
priate design ruies, racks up
100% completion.

OForget gridded routers. This
autorouter places vias and traces
anywhere your design rules
allow. With 1-mil resolution.

OVary trace width and spacing for
individual networks. Route 1, 2,
3, or more tracks between IC
and connector pins.

0O Set up boards from 1 to 250
layers, up to 60” X 60".

O Specify shape, size, and type
of vias, layer-by-layer: through-
hole, blind, buried, micro.
Specify via types for individuai
networks.

OUse fewer vias and layers than
comparably priced autorouters.

OFor use on your IBM PC, XT,

AT, PS/2, or compatibie with
640K RAM.

Why pay more for a 100%
autorouter?

Compare the features and
performance to packages costing
five times more. HIWIRE-Plus and
the Autorouter for HIWIRE-Plus
sell for $895 each. Both have a
no-nonsense, 30-day money-
back guarantee. With unlimited,
toll-free, no-charge technical
support.

Let HiIWIRE convince you that it
makes a great assistant. Call us
toll-free at (800) 742-6809 today
and put HIWIRE-Plus and the
Autorouter for HIWIRE-Plus to
work for you tomorrow.

®
o TS
basidg v <U < mave |
Wintek Corporation

1801 South Street

Lafayette, IN 47904-2993

Fax: (317) 448-4823
Phone: (317) 742-8428 or

(800) 742-6809

Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-3450
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malltalk/V'® PM.
Think of it as a bold,
“seat-of-the-pants” solution
that cuts to the heart of the
OS/2 Presentation Manager
complexity challenge. Thus
unlocking the potential of this
powerful operating system.
With the introduction
of Smalltalk/V PM, object-

oriented programming

Introducing Smalltalk/V PM. The
to fulfill the promise of OS/2.

moves out of the realm of mystery
and into a new era of breakthrough
applications that promises to be of
legendary proportions.

0S/2 PM is designed to push

“user friendly” to a whole new level
of sophistication. If you compare it
to an orchestra, OS/2 has capabili-
ties no ordinary assemblage of in-

struments has ever dreamed of

Developer’s Kit Missing?

Is The Most Important Part Of Your

possessing. Yet to tap

its potential, OS/2

0S/2 PM offers you a powerful, rich environment
loaded with advantages like a Graphics Program-
ming Interface (GPI),a LAN manager, multitask-
ing, SQL, just for starters. And all of these
components are accessible in a standard way using
Smalltalk/V PM through Dynamic Link Libraries
(DLLs). Combined with DDE (Dynamic Data
Exchange), you can call and exchange data with
other PM services or applications. Seamlessly.
Now developers can write truly reusable compo-
nents, which greatly increases their value. And
you'll find Smalltalk/V PM the perfect “glue”
between applications written in other languages.

PM deinands a con-
ductor capable of true
genius. That conduc-
tor is Smalltalk/V
PM.

You'll find Small-
talk/V PM a perfect
language for repre-
senting and manipu-
lating high-level

information. Because

you go from designing to prototyp-
ing to delivering a completed appli-
cation in one seamless step, you
cleanly avoid the old costly “crash
and burn” delays so common with
languages born in the age of main-

frames.

UNLEASHING THE AWESOME
POWER OF 0S/2 PM

Smalltalk/V PM. It helps stop
the natural drift toward vaporware
so common in software develop-
ment today. It lets you dive right in
and get to the creative parts with-
out the usual grunt work. For ex-
ample, if you want to ignore the

complexities of understanding
0OS/2 PM details you can immedi-




he
Gordian Knot.

A legendary case

of complexity. It

had baffled and
stymied the best
minds of the
ancient world

untilAlexander

fast, seat-of-the-pants way

the Great cut
through the
convoluted
challenge with
one bold, swift
stroke of his

sword. This

“seat-of-the-pants”

solution set in
motion the
prophecy that
whoever
unraveled the
kaot would one

day rule Asia.

“THIS IS THE RIGHT WAY
TO DEVELOP APPLICA-
TIONS FOR OS/2 PM.

0S/2 PM is a tremendously
rich environment, which
makes it inherently complex.
Smalltalk/V PM removes that
complexity, and lets you con-
centrate on writing great pro-
grams. Smalltalk/V PM is the
kind of powerful tool that will
make OS/2 the successor to

MS/DOS.”

Bill Gates, Chairman
Microsoft Corp.

grammer struggling with the com-

plexities of Presentation Manager

should take a close look at this

product.”

Charles Petzold, Contributing Editor,

PC Magazine

“Digitalk’s Smalltalk/V PM is

dazzling! This product makes Pre-
sentation Manager pay off.”

Feff Duntemann, Contributing Editor,

Dr. Dobbs Journal

“Smalltalk/V PM is an ex-

cellent tool for rapid deliv-

ery of prototypes which

have all the functionality

and user interface of a com-

plete PM application.”

THE FIRST debugger simplifies ap- Richard A. Landsman,
2 L System Architect, Lotus Development
FULLY-COMFILED  ,jication development % ’ 4
I d gi i “Smalltalk/V PM f
Because Smallatty 214 giVEs you instant mallta rom
PM is fully compiled  T€sponse when youim-  Digitalk is the greatest! This is an
it provides you witha  plement an idea. Our incredible product.” _
more responsive envi- J-D. Hildebrand

extensive user manuals Editor-in-Chief, Computer Language

ronment than ever
before. Now you’ll be

able to generate

and tutorials have
THE BEST PM INVESTMENT

YOU'LL EVER MAKE
Smalltalk/V PM

earned us high praise.
stand-alone applica- $499.95

tions (EXE).

Prices and information on these and

SMALLTALK/V PM. nd , ‘
other Digitalk products are available |
J

THE TALKING HAS
ately start creating without any ~ALREADY STARTED.

“Digitalk’s Smalltalk/V PMisa

on request:

Smalltalk/V, Smalltalk/V 286,
Smalltalk/V Mac

Smalltalk/V. A product of Digitalk Inc.,

limitations on your efficiency.

However, if you're the curious
type, we have tools called browsers
to help you fathom the masterpiece
called OS/2 PM. You'll also find
our incremental program develop-

ment capability and push-button

masterful implementation of a clas-
sical object-oriented programming
language and a state of the art

graphical user interface. Any pro-

Smalltalk/V

9841 Airport Blvd., Los Angeles, CA
90045. For information or to find a dealer
near you call:

1-800-922-8255
1-213-645-1082

CompuServe 71361,1636
FAX 1-213-645-1306

Smalltalk/V is a registered trademark of Digitalk Inc.
Prices subject to change without notice.

Other product names are trademarks or registered
trademarks of their respective holders.
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BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS

Be Objective.

Turbo Pascal,® the world-standard Pascal compiler, attributes from the base model 911, but it also sports
adds Object-Oriented Programming with our new a whale tail.
version 5.5. We combined the simplicity of Apple’s Turbo Pascal 5.5's object-oriented extensions

Object Pascal language with the power and efficiency  give you code that’s easier to change, extend, and
of C++ to create Turbo Pascal 5.5, the object-oriented ~ support.

programming language for the rest of us. Turbo Pascal 5.5 Professional with
It's easy to extend yourself Turbo Debugger® and Turbo Assembler®

If you're already programming with Turbo Pascal, The award-winning Turbo Debugger now includes an

it’s easy to extend yourself from struc- object inspector and hierarchy browser.

And Turbo Debugger can debug any
size program.,

Upgrade objectively

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 Pascal owners:
Pascal 4.0 and 5.0 Upgrading from Turbo
programs. ggsc%l 5i0 tq$ 2.5 hlS only
. 4.95 plus $5 shipping
Afast object lesson and handling (875 plus
Object-oriented appli- shipping and handling
cation programs more * for owners of Turbo
closely model the way , , , o Pascal 4.0 or earlier).
you think. Ob] ects con- Inheritance provge;, gg;ﬁ% bmugdse‘/rr(;gn cggagﬂ(/'ll/;:clg. allowing objects And upgrading from
tain both data and code. Turbo Pascal 5.0 and

As in a spreadsheet cell, the value and the formula earlier to Turbo Pascal 5.5 Professional is only
are together. Objects can inherit properties from other ~ $99.95 plus $10 shipping and handling. To order,
objects. For example, a Porsche Carrera inherits most ~ CALL (800) 331-0877.

TURBO
Turbo Pascal 5.5 Features '

@ [nheritance @ New integrated environment PASCAI'
@ Static & dynamic objects tutoriaddl | e
m Constructors & @ Hypertext Help with copy and

Destructors paste v
m Object constants ® Enhanced smart linker & ¢
® Compiles @ > 34,000 overlaymanager | M

lines/minute m Support for 8087/80287/80387 Pt

= (Iintegrated source-level
B BORLAND

Code: MA42 Mail upgrade orders to: Borland, P.0. Box 660001, Scotts Valley, CA 95066-0001 . For orders outside the U.S., call (408} 438-5300

Tirbo Pascal, Turbo Debugger, and rbo Assembier are reistered lrademarks of Borland Intemational. Copyrigh! ©1989, Boriand Intermational, Inc. Al ight reserved. B 1324
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*Suggested U.S. list prices:
LaserJet IIP $1495;
LaserJet Series IT $2695.
Dealer prices vary.

At only $1495, it’s got your name on it.

The HP LaserJet printer
family has expanded—
in a small way.

The new HP LaserJet IIP (as
in Personal) fits right on your
desk.And, with a price almost
half of the multi-user LaserJet
Series II} into most budgets.

Its simple front panel gives
you easy, push-button control
over the menu, the 14 internal
fonts, form feed and other
functions. It handles four
different paper sizes: letter,
legal, executive and A4, as
well as envelopes. In portrait



or landscape configura-

tions. At four pages a minute.

From one or two paper bins
(the second is optional).

The 512K standard memory
is upgradable to 4.5 Mbytes
for more complex graphics
and publishing programs.

The new HP LaserJet IIP printer.

And, of course,
our new printer
is compatible with the HP
LaserJet Series Il and virtually
all popular PC software.

So call 1-800-752-0900,
Ext. 277J for your nearest
authorized HP dealer. Then

Circle 151 on Reader Service Card

introduce people at your
company to their very own
HP Laser.Jets.

There is a better way.
(/9 HEWLETT
"B PAaCKARD
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Ways to Protect

Your Networking
Investment.

For networking file servers packed with performance,
select a MaxSys™ system from CSS Laboratories and pro-
tect your investment 12 ways. . .

1. The 12-slot motherboard and 10 drive bays allow maximum
system expandability for a longer return on investment.

2. Certified to runin all six operating systems: Novell
Netware, SCO Xenix, ISC UNIX, IBM 0S/2 EE, Microsoft
0S/2 and Quarterdeck’s DESQview.

3. Multiple choices to meet every performance need —
386-20, 386-25, 386-33 and 486-25 MHz.

4. Large 64K two-way cache allows use of lower-cost DRAM
in main memory.

5. Pipelined memory means faster operation under multi-
tasking O.S.

6. Exclusive CSS Silent Memory Bus,™ triple-grounded
to ensure maximum data integrity.

7.100% AT compatible, 8 MHz I/O bus.

8. Reliable performance even with a “loaded” system
—driven by a 400-watt power supply.

9. Mini-Tower option with five drive bays —for the
flexibility to meet economy-conscious needs.

10. Ultimate software compatibility in all 286/386
operating environments.

11. Every board is individually tested and proven
to perform, then tested again after system
assembly.

12. Renowned CSS made-in-the-U.S.A. quality.
For more information on these or any of
the other investment-wise CSS products —
from desktop systems to the CSS Diskless
Workstation, from motherboards and
peripheral cards to high-
speed text and graphics | SR S
laser printers —just call o
or write CSS today.

——

a2 Jt ol
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LABORATORIES. INC.

A Solid Investment.
Inthe U.S.A. (714) 852-8161
In Canada (416) 882-0260

Inthe U.S.A.: 1641 McGaw Ave., Irvine CA 92714, TEL: (714) 852-8161, FAX: (714) 852-9464. In Canada:
60 Mural St., Suite 1, Richmond 11il}, Ontario L4B 3H6, TEL: (416) 882-0260, FAX: (416) 881-0461. AT isa
registered trademark of Internationa! Business Machines. Silent Memory Bus, MaxSys, and the CSS logoare
registered trademarks or trademarks of CSS Laboratories, Inc. All other marks are registered 1o their
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Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BYTEWEEK reports

Will Clock Speeds Top Out at 50 MHz?

A n issue that computer designers
can’t seem to agree on is the
ultimate potential speed limit of
microprocessor clock rates. The more
conservative argument, put forth at the
Microprocessor Forum by Micropro-
cessor Report editor Michael Slater
and several other conference speakers,
maintained that clock speeds will top
out at about 50 MHz, primarily
because of the limitations of conven-
tional packaging and circuit board
design, as well as the limits of
memory speed.

“The electrical environment be-
comes a real problem at clock speeds
higher than 33 MHz,” said John
Theus, chief designer of the Tektronix
XD88 workstation.

Former IBM Fellow Andrew

Heller was decidedly more optimistic,
predicting clock speeds of 100 and
150 MHz in the “next few years.”
Heller said new packaging techniques,
such as “‘processor modules” and
increased packaging density, would
allow these higher clock speeds. Jim
Peterson of Bipolar Integrated
Technology said that his company is
using bipolar technology to develop
SPARC processors with a clock speed
of 100 MHz.

Nevertheless, microprocessor
experts agree that higher memory
bandwidths (i.e., wider memory buses)
would be needed to reach these higher
levels of performance. MIPS Com-
puter cofounder John Hennessy said
that “64-bit address space is the next
major architectural hurdle.”

DEC’s New Packaging Yields Denser Boards

D igital Equipment Corp. (Maynard,
MA) has developed a new method
for the electronic packaging of
semiconductor chips that DEC says
will yield processor boards with 30
times the density of the boards used in
its VAX 8800 minicomputer. The
packaging density determines the
interconnect distances and thus the
speed of signal propagation between
ICs, DEC says. Signal propagation
speed affects the cycle times of
microprocessors and the data transfer
rate between processors and memory.
The typical signal propagation delays
inherent in conventional printed
circuit boards are a major obstacle to
advances in processor performance.
DEC’s new packaging technology,
developed at the company’s facility in
Cupertino, California, consists of three
main components: the High-Density
Signal Carrier (HDSC), the Multi-
Chip Unit (MCU), and the Planar
Module, which connects multiple
MCUs into a single system board. The
HDSC performs the same function as
a conventional board but allows circuit
densities three to five times greater,
DEC says. Using emitter-coupled-
logic (ECL) devices, the logic of the

four 15- by 12-inch boards of the
VAX 8800 is represented on a single
4-inch-square HDSC—meaning a 30-
fold increase in packaging density—
according to DEC.

The HDSC is a nine-layer package
on a substrate of polyimide-copper
with a finished size of 4 inches on a
side. Typical propagation delay on the
HDSC is 160 picoseconds per inch,
versus a delay of about 200 ps per
inch on traditional boards, DEC says.
The HDSC supports a range of chips,
including ECL gate arrays and self-
timed RAM chips developed by DEC.
Power distribution and termination
circuitry are built directly into the
HDSC, eliminating the need for
separate diodes, resistors, and decou-
pling capacitors.

The HDSC package mounts on the
MCU, which can support up to 72
VLSI chips and has 800 I/O connec-
tors (200 connectors on each side, 100
of which are ground connectors).
Multiple MCU packages can be
mounted onto the planar module,
which is an advanced version of a
printed circuit board. DEC officials
displayed a 24- by 24-inch planar

continued

Intel will bring out a 50-MHz
version of its 80486 this year,
according to the man they call the
“chief architect” of that processor,
John Crawford. Ten years from
now, Crawford predicts, we can
expect the “Intel Micro 2000,” a
processor that will consist of 50
million transistors and, he prom-
ises, will be compatible with the
80386. (The BYTE News and
Technology Department hereby
announces its Micro 2000-based
pocket-size workstation, making us
the very first to introduce a system
based on the forthcoming chip.)

Before the flood: Speaking of
what’s ahead, 80 80486-based
systems are currently on the
drawing boards in Taiwan, accord-
ing to an Intel official. There are
400 80386-based machines in the
works there, he said.

So how are the makers of more
expensive personal computers

| going to separate their systems
from the herd? Can you say
multimedia, boys and girls?
“Multimedia is a way for the truly
value-added PC makers to distin-
guish themselves,” said Bob

| Brannon, of Intel’s Princeton (NJ)
Operations, at a recent conference.
Brannon works on Intel’s Digital
Video Interactive project, whose
aim is to “‘get TV into the PC in an
interactive fashion.” TV-in-a-PC is
| something that the low-cost cloners
can't afford to offer, he said.

PC fax boards could soon be
exchanging binary files at 9600 ‘
bps. A binary-transfer standard for
fax boards “is getting nailed
down,” according to George
Masters, president of fax-board
maker Fremont Communications
(Fremont, CA). Some boards have
a “‘peer to peer”’ binary transfer

| capability by which they can ship
files to other boards of the same
make, but there’s no industry file
transfer standard.

o — —— el

DECEMBER 1989 « BYTE 17



MICROBYTES

NANOBYTES

The Library of Congress’s col-
lection of 88 million printed and
recorded items could someday be
available on a national informa-
tion system, if the government
approves an advanced communica-
tions network proposed by Senator
Albert Gore (D-TN). “Thousands
of books could be on-line, avail-
able at the touch of a button,” Gore |
said at a senate hearing recently.
James Billington, the chief
librarian for the Library of Con-
gress, envisions citizens being
able to go to their local library and
browsing through the Library of
Congress’s resources via computer.
Gore’s proposal would create a
National Digital Library of
unclassified federal data banks and
software libraries.

Some citizens at 1600 Pennsylva-
nia Avenue are also backing estab-
lishment of a national computer
network. The White House Office
of Science and Technology has
proposed setting up a National
Research and Education Network,
linking 1000 research sites around
the country and capable of trans-
mitting material at speeds compa-
rable to sending 50,000 single-
spaced typed pages in 1 second. “A
future national high-speed network
could have the kind of catalytic
effect on our society, industries,
and universities that the telephone
system has had during the twenti-
eth century,” said OST head Allan
Bromley in a letter to Congress.

Sun Microsystems (Mountain
View, CA) has opened up its SBus
to other companies for building
add-in boards or computers. The
SBus, which made its debut last
spring in the SPARCStation, is
capable of transferring data at 80
megabytes per second, Sun says;
that makes it about twice as fast as
the NuBus and the Extended
Industry Standard Architecture
bus. Paul Borrill, former National
Semiconductor executive who
helped develop the FutureBus
specification and now works for
Sun, emphasized that the SBus is
“not specifically a system bus” but
rather a “‘modaular I/O intercon-
nect,” or a ‘‘mezzanine bus” that
can coexist with other buses.

— )|
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module containing 16 MCUs.

DEC has no plans to license its
new packaging technology to other
systems manufacturers. The new
packaging will appear in a wide range
of upcoming products from DEC,
according to John Manzo, manager of
systems software engineering. Other
companies have been working on
similar wafer-scale integration of
circuits. IBM has developed a liquid-

cooled thermal conduction module
that uses tiny thermally controlled
bumps to connect circuits. Siemens
and NEC are reported to have projects
under way involving ceramics and
high-density packaging. But DEC
claims to be the first to have this
technology ready for commercial use.
At this point, though, it’s not clear to
what extent the packaging method will
increase performance.

—

New Battery Could Last a Laptop’s Lifetime

B y the mid 1990s, your laptop
computer could be powered by
batteries that weigh one-fifth the
weight of current cells, run for days
before they need to be recharged, and
last longer than the computer itself.
And your desktop computer could
have a built-in backup power supply
the size of a couple of packs of
cigarettes. The promise of these
lightweight, long-life power cells
comes from technology being devel-
oped by a young company called
Moltech Corp. (Shoreham, NY).
Moltech is developing thin-film
batteries based on solid conducting
polymer electrolytes instead of the
more conventional (and corrosive)
liquid electrolytes used in most of
today’s batteries. Batteries based on
liquid polymer electrolytes already
exist, but they work only above 80°C,
obviously limiting their utility in most
applications. But Moltech scientists
expect their solid solvent-free batteries
to work at room temperature and
below. Solid polymer batteries will be
based on anionic groups (usually
vanadium oxide or titanium sulfide)
attached to a polymer “‘backbone.”
Polymer batteries will have several
advantages over current lead-acid and
nickel-cadmium cells, Moltech
president Terje Skotheim says. In
addition to five times greater power
storage capacity per weight or volume,
they’ll have a charge/discharge cycle

of more than 1500 cycles (as opposed
to about 200 for current batteries), he
says.

But the most intriguing thing about
polymer batteries is their potential for
ultralong life. They’re expected to lose
only 1 percent of their power capacity
each month, Moltech says. Conven-
tional batteries lose up to 30 percent
per month while in use. “These
batteries will outlast most devices that
they power,” Skotheim claims.

Because the batteries will be
manufactured in polymer sheets, it
should be easy to make cells of
different sizes and capacities. For
example, a tiny battery for a calculator
could be made by “cutting off a small
corner of the polymer sheet,” accord-
ing to Skotheim. A large-capacity
battery for a backup power supply
would result from “rolling up the
polymersheet.”

Skotheim says polymer batteries
will be less expensive to manufacture
than conventional cells, but because of
their size and expected longevity,
they’re likely to fetch a hefty premium
in their initial incarnations.

But it will be a while before you’ll
be able to buy a lightweight, long-life
battery for a laptop computer. Moltech
doesn’t plan to have a functioning
prototype ready until “late 1991” at
the earliest. And consumer applica-
tions probably won’t be available until
several years later.

New Titles Show Diversity of CD-ROM

¢’ll know that the CD-ROM

market has matured when we
need a CD-ROM just to list all the
CD-ROM titles. Until then, we can
gauge the market by the types of titles
that make it to disk. Judging by recent
releases, the CD-ROM catalog is

diversifying. Here’s a sampling of
some new platters.

Meridien Data (Scotts Valley, CA)
has compiled hundreds of images sent
back to Earth by the Voyager and
Viking planetary probes. The GRIPS

continued



Until now therg was only one way

While C and Assembler give you power
to burn, switching back and forth between them
can leave your brain feeling a little fried.

All that stopping. And starting. And con-
stantly retracing your steps.

Well, relax. Now there’s Microsoft®
QuickAssembler. Available with our clever
QuickC®Compiler in one location: the first inte-
grated environment for C and Assembler.

For the first time, you can save time with
an integrated editor, compiler, assembler and
debugger that let you create C programs, mixed
C and Assembler programs, or Assembler pro-
grams that stand alone.

To make sure you feel at home in your
new environment, we've designed Microsoft
Quick Advisor, a hypertext electronic manual
that coaches, coaxes and guides you on screen.

Microsoft logo, MS-DOS and QuickC are registered trademarks.

tointegrate Cand

and Muking it all make sense is a trademark of M

AsSembler:

Quick Advisor gives you access to information
on alllROM BIOS arclid MS-DOS”cialls. Andit
even lets you cut and paste sample programs,
so you can make both C and
Assembler subroutines part
of your routine in no time.
For more details on
the incredible integrated
power of QuickAssembler |&
and QuickC Compiler, call
(800) 426-9400.1If you own ———
QuickC Comé)iler version 2.0 already, we'll tell
you how to add on Quick Assembler quick.
And take aload off your mind.

Making it all make sense:

Microsoft QuickC, Compiler
with QuickAssermbler

Customers inside the 50 United States, call (800) 426-9400. in Canada, call (416) 673-7638. Outside the U.S. and Canada call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft,the
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New FoxPro

Shifting the Balance
Of Power in Database Management

There’s a new leader in the rela-
tional database management
world. Its name is FoxPro.

agement system that combines
astonishing performance with a
sleek interface of amazing
power and beauty.

m FoxPro offers all the elegance
and accessibility of a graphic-
style interface, yet operates at the stunning
speeds possible only with character interfaces.

\

® FoxPro is so easy to learn and use, even
beginners can become productive imme-
diately; yet it’s powerful and sophisticated
enough to satisfy the needs of the most
demanding developers and power-users.

m 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 efficient, it runs in a 512K
PC-XT, yet it’s able to take advantage of the
speed, expanded memory and extended video
modes of the most advanced machines avail-
able. You don’t even need a graphics card or
special windowing software.

Nothing is Faster

Fox Software products are famous for their
unmatched execution speed. FoxPro extends
that tradition.

FoxPro is up to eight times faster than dBASE
IV —more than 15 times faster than dBASE II1
PLUS!

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

Protecting Your Investment

With FoxPro, your existing FoxBASE+ or
dBASE III PLUS programs will run per-
fectly —first time, every time, no excuses. And

FoxPro is language-compatible

FOXPro with dBASE IV. But FoxPro

We’ve outdone ourselves by
adding more than 200 language
enhancements you won'’t find in
FoxBASE+.

ol fn) Best of all, FoxPro opens up
whole new worlds for your
applications by letting you move

them onto a variety of different platforms.

The Tradition Continues

Fox Software is committed to excellence — our
products prove it.

(\ doesn’t stop there. It has over
FoxPro is the first and only ! / 140 lapguage enhancements not
microcomputer database man- ] ( found in any version of dBASE.
LV 4 )
“._-

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

We’ve taken everything we know about soft-
ware engineering, databases and interface
design, and focused it into one remarkable
product— FoxPro.

FREE Demo Disk

Shift the balance of power in vour favor by
trying FoxPro for yourself.

Call (419) 874-0162 now to get your free demo
disk. Or ask for the FoxPro dealer nearest you.
See for yourself: Nothing Runs Like The Fox.

FoxBASE + Users:
Call About Our Liberal Upgrade Offer!

System Requirements: FoxPro operates in SI2K RAM (640K
recommended) with MS/PC-DOS 2.0 or greater and an
8086/8088, 80286 or 80386 microprocessor. For optimum per-
formance, FoxPro 1akes complete advantage of any available
EMS (expanded memory) or a math coprocessor.
Trademark/Owner: FoxPro, FoxBASE+/Fox Software; dBASE
1 PLUS, dBASE IV/Ashton-Tate.

——  Fox Software=—————

Nothing Runs Like The Fox.

Fox Software, Inc.
134 W. South Boundary
Perrysburg. Ohio 43551

(419) 874-0162. Ext. 320
FAX: (419) 874-8678
Telex: 6503040827 FOX

Circle 131 on Reader Service Card (DEALERS: 132)
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| Solbourne (Longmont, CO) and
Matsushita Electric of Japan are
' collaborating on a 64-bit SPARC
| processor with a 40-MHz clock
| speed, said Solbourne’s vice presi-
dent of engineering, Mike Schuma- |
cher. Like other new chips, the
Solbourne SPARC processor will
| include integrated integer and
floating-point processors, separate
instruction and data caches, and on-
} chip memory management. The
chip will contain 1 million transis- |
tors and will measure only 15
millimeters on a side, Schumacher |
said. Solbourne plans to introduce a
workstation based on the new
processor in mid-1990.

Sybase (Emeryville, CA) has
developed a specification for
networked communications
between diverse database
applications. As an “open” y
standard, the Open Server applica-
tion programmer interface will
enable developers to create a
server-based front end for non-
Sybase databases and applications,
the company says. This would
allow minicomputer and mainframe
databases (e.g., DB2, RMS, Oracle, |
and Ingres), other large-system
applications, and real-time data
feeds to be transparently accessed
by any client or server application
that supports the format. Open
Server object code is slated to be
released for Unix and OS/2
machines next year, Sybase said.

| NIPS, not MIPS: Computers
| designed specifically to move data
on and off networks will replace
| plain old computers as servers, says
| a new study from Forrester
‘ Research (Cambridge, MA). The
report says this new breed of
network computer will employ
multiple buses, intelligent I/O
subsystems, and multiprocessing w
‘ capability to provide faster
throughput than is possible with a
standard computer; they’ll also
have redundant power supplies,
backup components, and error-
correction facilities. Instead of
millions of instructions per second
(MIPS), Forrester researchers say,
these systems will be gauged by a
new measurement: network I/Os
per second, or NIPS.
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(Government Raster-Image Processing
Software and Data) disk contains
photos of Mars, Jupiter, and Saturn,
but not the recent photos of Neptune.
Meridien concedes that it’s not easy to
find a specific image from among the
hundreds on the disk but says it is
trying to make the compact disk more
user-friendly. The $9 CD can be
viewed with a Macintosh- or IBM-
compatible drive.

Encyclopaedia Britannica (Chi-
cago) has put all 26 volumes of
Compton’s Encyclopedia (31,200
entries) onto a CD and has added
“multimedia’’ enhancements, such as
color and black-and-white illustra-
tions, sound (e.g., famous speeches
and snatches of music), and animated
sequences. Hypertext mechanics let
you jump topics or delve further by
clicking on words and icons.
Compton’s Multimedia Encyclopedia
should be released next month at $895
(3795 for schools and libraries); it will
work with IBM-compatible drives
from Sony, Hitachi, and Amdek.

Wondering about that diet of
Teenage Mutant Ninja Turtles cereal
and Jolt Cola? The Food/Analyst from
Hopkins Technology (Hopkins, MN)
is a database of 5000 foods and 80
nutrients, including fast foods and
breakfast cereals, that the company
says can adapt to a user’s eating habits
and provide nutritional evaluations.

For companies doing business with
the U.S. government, Optical Publish-
ing (Fort Collins, CO) has put together
Farsearch, a database containing the
complete Federal Acquisitions

Regulations and list of Department of
Defense FAR bases.

Need a fax number? If it’s listed
anywhere in the world, or if there’s a
telex number, Jaeger + Waldman
Publications (Bethpage, NY) says you
can find it on the ] + W Commdisc.

Quanta Press (St. Paul, MN) is like
one of those mail-order music houses
that stock everything from Big Bill
Broonzy to Yma Sumac. The com-
pany distributes an eclectic range of
disks, some compiled by other
publishers. The latest additions to
Quanta’s catalog include The World
Factbook, an annual almanac com-
piled (and unclassified) by the Central
Intelligence Agency; Dick’s Some of
the Earth’s Planes, a visual digest of
aircraft; Seals of the Government
Printing Office (official emblems of
federal agencies like the Railroad
Retirement Board); Shareware Gold, a
collection of shareware programs; and
About Cows, a compendium of
information on our bovine friends.

And one of the most browsed
books in the world, the Guinness Book
of Woerld Records, has been adapted
to CD-ROM by Pergamon Compact
Solution (London) and Knowledge Set
Corp. (Mountain View, CA). The
company has added color photos,
sound effects, animation, and music to
this annual assemblage of data. To
page through the $99 Guinness Disk
of Records and find out who holds the
world record for pizza consumption,
you’ll need a Macintosh with a CD-
ROM drive and HyperCard 1.2 or
higher.

Compiler Optimization, Parallelism Hold Keys to
Improving Processor Performance

o make the next leap forward in

microprocessor performance,
designers will have to improve
compiler optimization and make better
use of parallelism, according to
experts gathered at the Microprocessor
Forum in San Jose, California.

There is ‘‘real opportunity” in
better compiler technology, with
possible three- to fourfold perfor-
mance improvements as a result, said
Stanford University professor and
MIPS Computer cofounder John
Hennessy. The challenge is to enable
compilers to recognize microprocessor
operations that can be executed in
parallel, rather than sequentially.
Parallelism is inherent in simultaneous

integer and floating-point operations.
With modern microprocessors now
integrating floating-point and integer
units on a single chip (e.g., Intel’s
80486 and Motorola’s 68040),
developers must now update compil-
ers to take advantage of this new level
of integration, Hennessy said. Most
compilers currently on the market
cannot perform parallel floating-point
and integer operations.

Andrew Heller, industry consultant
and former IBM Fellow, agreed with
Hennessy’s view, saying that compil-
ers must be designed ‘‘to recognize
parallelism.” He also said that
compilers could benefit from better

continued
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In the tidy world of diagrams, nobody ever moves
to a new office. Or changes jobs. But in the real
world, moves and changes create telephone
chaos. Where can you find a phone system that
puts you back in control? At your local phone
company. With advanced Digital Centrex Service
provided from the Central Office, you get to
control, assign

and service your
own phone lines. You and Your

Make your own | LOcal Phone Companies

moves and
changes. Right from your own premises.

Employees get to keep the same phone number

no matter where or how often they move. And

you get to keep your sanity. All thanks to the state-of-
the-art SESS® Switch from AT&T Network Systems.
Need a change? Make a move. Call your local

phone company.

ATsl

)
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Maxem Corp. (Tempe, AZ) is now |
offering Cause, its object-oriented |
programming software, in a \
package that contains a version for |
IBM compatibles and a version for
Macintoshes. The new mixed-
environment edition is priced at
$495, which is what the PC- and \
Mac-specific versions used to sell |
for; those editions now cost $295.
Cause is designed to let users
develop custom applications
without learning a programming
language; instead, you pick and
choose icons that represent
functions.

Shareware collections were the
best-selling CD-ROMs in 1989,
according to a top-10 list compiled
by the Bureau of Electronic
Publishing (Upper Montclair, NJ),
a disk distributor. Shareware Grab
Bag (Alde Publishing) and PC-Sig
Library (PC-SIG) sold more copies |
than Grolier’s Encyclopedia (which
was number one in 1988), Micro- ‘
|

soft Bookshelf, Microsoft
Programmer’s Library, McGraw-
Hill’s Science & Technology
Reference, and the Oxford English
Dictionary, the company says.

One of the first things people notice
about the little Zenith MinisPort
computer is its use of 2-inch

floppy disks. “Cute,” they say.
“But where will I be able to buy
them?”” When Zenith introduced the
MinisPort, no one was selling 2-
inch floppy disks for computers
(Sony and others were using them
in electronic cameras). But now
Memorex (Santa Clara, CA) is
making the teeny floppy disks for
use in computers. They're compat-
ible with current floppy disks and
can store 1 megabyte of data.

More than 30 companies involved
in establishing a standard for FDDI
(Fiber Distributed Data Interface) |
LANs have formed the Advanced |
Networking Group to investigate |
interoperability between products |
from different vendors. The ANG |
roster includes Advanced Micro t
1

| Devices (the initial sponsor),
Hewlett-Packard, AT&T, Sun,
Ungermann-Bass, and Sony. The
group’s first task is setting up the
Interoperability Test Center.

—_— e
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instruction scheduling techniques.
“The biggest inhibitor [to improved
performance} is the lack of software
tools,” said Heller.

“Parallelism is a key concept,” said
IBM’s director of engineering for
workstations, Phil Hester. ‘““Combpilers
have to be able to dispatch multiple
instructions in a given cycle.”

Although the Microprocessor
Forum is essentially a hardware
conference, several speakers empha-
sized the importance of software in
taking processor performance to the
next level. Indeed, there was a grain of
pessimism among the speakers in
predicting future performance gains.
Hennessy was not optimistic about the
progress of multiprocessing, saying
that it will be the late 1990s before
multiprocessing systems actually
come to market. “We have underesti-
mated the complexity and system
architecture problems” associated with

multiprocessing, he said, a sentiment
echoed by other conference attendees.

The old problem of binary com-
patibility is another obstacle to per-
formance improvements. According to
Intergraph’s technical marketing
manager, Harley McGhan, designers
of the first RISC processors were able
to make major performance gains
because they started with a clean slate;
they didn’t have to worry about binary
compatibility with earlier generations.
However, upcoming RISC chips will
have to maintain binary compatibility,
and this will limit the degree of
performance improvements.

The annual Microprocessor Forum
is organized by the Microprocessor
Report newsletter and its editor,
Michael Slater. You can order
audiotapes of the proceedings by
writing to Slater at Microprocessor
Report, 550 California Ave., Suite
320, Palo Alto, CA 94306.

New ROM DOS Frees Space for Applications

icrosoft (Redmond, WA) has

developed a version of MS-DOS
that executes in the computer’s ROM
rather than in RAM. The company is
aiming the ROM-executable DOS at
makers of laptop computers and
embedded systems—Poget Computer,
for example, is using ROM MS-DOS
in its hand-held PC. Several comput-
ers come with DOS in their ROM
chips, but they first load the operating
system into RAM.

The main advantage of ROM-
executable DOS is that it saves
approximately 40K bytes of RAM,
which is then available for other
applications. Designers of embedded
systems will be able to build DOS
directly into the hardware and then
will be able to run MS-DOS applica-
tions. The ability to build MS-DOS
into embedded applications will make
it easier to develop software for those
systems, according to Microsoft
product manager Mark Chestnut.

ROM-executable DOS is “preconfig-
ured” in the host computer system,
thus eliminating boot procedures from
disk or time delays while the operating
system loads into RAM.

Microsoft had to significantly
rewrite MS-DOS to make it ROM-
executable, program manager Tom
Lennon told BYTE. “We had to
completely reorganize the segmenta-
tion areas in memory,” said Lennon.
The ROM version is actually a “split
system,” using small portions of RAM
for accessing “modifiable” data, such
as the file structure, he said.

Microsoft will supply a “binary
adaptation kit” to OEM licensees,
which includes the code and instruc-
tions necessary for “burning” MS-
DOS into the OEM’s ROM chips.
Emerson Radio Corp. and Headstart
Technologies have licensed the
product. Vadem Corp. will distribute
ROM DOS for its Intel 80186-based
embedded processor systems.

INMOS Cuts Cost of MIPS to $2 Each

NMOS has designed a low-cost

version of its 32-bit T425 processor
that the company says is capable of 10
million instructions per second at 20
MHz; at a volume price of $20 each,
this translates into a price/performance

level of $2 per MIPS, INMOS says.
The new T400 has a full 32-bit
integer-only CPU but no floating-
point unit. It is fully software-
compatible with other transputers.
continued




Intelligent Database Tools are Here!

Is your Database an Asset or just a File?

As your database grows, its potential value increases. Your challenge is to keep it error-
free, understand it, and use it to make effective decisions. These are the tools you need:

D U DATABASE @
PERVIS o database error-free. Database/Supervisor analyzes your
databases and identifies suspicious data items, and
patterns which are out of the ordinary. It automatically detects errors which violate
statistical or logical integrity constraints. If your database is being corrupted,

Database/Supervisor will show you where.
[XL The Machine Learning . ?
s v s 1 e wm inyour large database. IXL analyzes your database and
generates easy-to-read rules using artificial intelligence
and statistical techniques. While Database/Supervisor detects errors, IXL produces rules
and decision-making insight. The solutions you are looking for may already be in your

database, waiting to be discovered.

NEURAL/ OUERY answers to your database queries. Close matches are
more valuable than no response. IXL and Neural/

Query are perfect partners. IXL generates rules which can be exported. However,

Neural/Query analyzes your large database, builds a network of partial matches, and pro-

vides the closest matching answer to your database queries. Use the full informational

content of your database.
] ¢

Jnteulg%“(gm PilE R  vironment today. Build dialogs automatically, link them
' with rules, frames and hypertext in minutes.

Develop your intelligent application quickly and efficiently, then run it on multiple

operating systems. The built-in relational database combines expert system logic with

SQL-based object oriented queries. Accomplish in hours what would otherwise

take weeks.

Maintain data quality and data integrity. Keep your

Discover hidden patterns and unexpected relationships

Don’t deny yourself inexact, but potentially valuable,

The highest-level, easiest-to-use intelligent database en-

Experts love our software:

The Intelligence/Compiler is a powerful state of the
art system for real-world applications. Its intelligent
editing and debugging facilities are a bonus. Al/Expert
Magazine, February 1988.

Considering the variety of features that the In-
telligence/Compiler provides, it is hard to believe that
you can get better value for your money. PC/AI
Magazine, June 1989.

Our leadership in this field
of technology is unsurpassed.
Ask for our books Intelligent
Databases and Expert Systems
Jor Experts by K. Parsaye, etal.,
published by John Wiley.

Having used IXL on a large database of geological test
data, we were surprised by the many relationships it
found. This has greatly helped us to interpret our Oil
Company database. Mr. James Brown, Oil
Industry Consultant, July 1989.

e
W1
r g 2
Z

nott g

Will your database errors live forever?

Alone in a universe of data? Let IXL be your guide.

Are you sure you have no listing for the Vite House.

YeS, 1 want to win with your easy-to-use intelligent database tools.

[ Send me the three components:

[ Send me your complete collection of intelligent database tools for $1,490.

for $990.

[T Send me the single component: for $490.
Computer system: (] IBM/PC [ PS/2 [ Macintosh

Name
Cc

Card No:

Pnys

Address:

Talenh .
L2

For telephone orders call (800) 888-2996
Shipping and handling: US $9, Canads and Hawaii $20,
Overseas Air $50. Californis residents please add 6.5% sales tax,

T ———

Intelligence\\\/are

O Check enclosed, Charge to: [J Visa 00 MC [0 AMX

Also available on VMS, Unix and 0§72

Expiration

intelligence\\\/are
9800 S. Sepulveda Bivd,

Los Angeles, CA 90045-5228
Telephone: (213) 417-8896
Telefax: (213) 417-8897

The Next Level in Computing
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System is the first com-

puter in the world (and
so far the only) to use read/
write/erasable optical storage.
While PCs todav are typically
equipped with Winchester
drives that store 20 to 40 MB,
a single optical disk can store
256 MB. Plus, 1t is removable,
for portability and added se-
curity. This
dramatically
new tech-
nology pro-
vides storage
thatis simul-
taneously
vast, reliable and cost-effective
—a combination unmatched by
computers of any size.

I The NeXT™ Computer

NeXT has made the

power of UNIX usable

by mere mortals.
UNIX is the high-performance
operating system used by
workstations to achieve true
multitasking and superior net-
working. Unfortunately, it has

% always been the
given UNIX arevo-

both visual and intu-

m can instantly wield

antithesis of user-
9 lutionary new inter-
s~ k| itive.Nowcomputer
24 tive.[Now compute
this tremendous
nical knowledge whatsoever.

friendly. NeXT has
— i | face—one thatis
siad | usersof everylevel

power, with no tech-

To achieve the power

needed for the 90s,

NeXT bypassed tradi-
tional workstation architecture
and went directly to that of
a mainframe. This eliminates
bottlenecks and attains an
extraordinary level of system
“throughput™the true mea-
sure of computer performance.
Only through the use of VLSI
(Very Large Scale Integration)
technology could this architec-
ture be reduced
in size so that
it could fit
inside
adesk- §
top com-
puter. It§
amainframe on two chips.

While PostScript®has

long been the industry

standard for printing,
NeXT has made it fast enough
to also be used on the display.
This“unified imaging model”
ensures that what you see on

ey

(o]

the display is precisely what
you will get on paper. All your
work, inany size type and any
degree of rotation or magnifi-
cation, appears with perfect
92-dots-per-inch clarity on the
NeXT MegaPixel Display.
And with laser precision at400
dpi ontheNeXT Laser Printer.

INTHE90s.WE'L
ONLY TEN REAL BREAKTH
HERE ARE SEV




The NeXT Computer

System s the first tobe

capable of producing
CD-quality sound. Without re-
quiring any additional equip-
ment. This feat is made possi-
ble by a chip that has been
specifically designed for the
task of manipulating sound—
the Digital Signal Processor
(DSP). Because this processor
is standard
in every
NeXT
machine,
software
developers
will be able to call upon its pow-
er to enrich programs we use
every day. Now computers
will not just be seen, butheard.

NeXT Mail takes elec-

tronic communications

beyond anything youve
seen on a personal computer
before. Now you can send and
receive multimedia mail-in-
cluding text (with varied
type fonts, styles and sizes),
graphics and voice messages.
And despite its high level of
sophistication, NeXT Mail is
$0 intuitive, you may not ever
need to open the manual.
NeXT Mail is built into the
system, along with Ethernet
and TCP/IP, so the NeXT

3| = 8]

machmc can quickly become
a part of existing networks.

Programmers can

create software on the

NeXT Computerupto
ten times faster than on any
other computer—the resultofa
breakthroughcalled NextStep?
It gives software developers
the power to create the - graph-
ical user interface portion of
their applications (often the
most time-consuming and dif-

ficult part)

withoue [ Feel
any pro- _Buton | L’i’_
gramming | swich_|

atall. (" Radio ‘——J
Thisrevo- |

lutionary environment means
we will see more programs, and
better ones, in less time than
ever possible before.

These seven breakthroughs
will change the way we use
computers in the 90s. Which is
why Businessland, the leading
supplier of computers to
corporate America, chose the
NeXT Computer System as
the workstation they will offer.
Call us at 800-848-NeX T, and
well send you a 28-page bro-
chure dcscnbmg the NeXT
Computer. We'll also give you
the address of your nearest
Businessland Center. There,
you can experience for your-
self the first seven
breakthroughs
of the 90s. And
getagood idea
where the next
three will come from.

L PROBABLY SEE
ROUGHS IN COMPUTERS.
EN OF THEM.

© 1989 NeXT, Inc. NeXTand the NcXT Iogo are trademarks of NeXT, Inc. NextStep is a registered trademark
of NeXT, Inc. PostScript is a reg k of Adobe S
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MICROBYTES

NANOBYTES

IBM shaved 5.8 percent off the
price of three PS/2 models and
pruned the price of one by 20
percent. The 8086-based Model 30-
021 now costs $2255 (it was
$2395); the 80286-based Model 30-
E21 now costs $2445 (it was
$2595); and the big 80386-based
Model 80 with a 314-megabyte
hard disk drive now costs $11,295
(it was $11,995). The biggest cut
came to the Model 70-121, an
80386-based box with a 120-
megabyte hard disk drive; it now
lists for $6395 instead of $7995.

Citing drops in the cost of memory
chips, AST Research (Irvine, CA)
took a chainsaw to the price of its
1-megabyte RAMpage PC board.
The memory-expansion card now
has a price tag of $695; it used to
be $1245. AST also trimmed the
price of its VGA cards; the 8-bit
AST-VGA now costs $399 (it was
$445), and the 16-bit AST-VGA
Plus is now $449 (it was $599).

After a successful trial test, the
National Institute of Standards
and Technology (Gaithersburg,
MD) is proposing that ISDN be
part of the Government Open
Systems Interconnection Profile.
As of August 1990, federal
agencies cannot buy certain tele-
communications or network
products unless they conform to
GOSIP. NIST wanted to make sure
ISDN and GOSIP can get along
together before suggesting the
former be a part of the latter.

Meanwhile, at Interop 89 in San
Jose, CA, a group of vendors
staged a demonstration of IBM PC
applications running over an OSI
network through a NetBIOS
interface. In theory, this all means
computer users will be able to
communicate with a wide variety
of systems based on different archi-
tectures.

Aldus (Seattle) says that Page-
Maker for OS/2 1.2 will support
mainframe graphics files (CGM
and GDDM/PIF) and will be able
to drive Hewlett-Packard’s Laser-
Jets. The company expects to
release sometime in early 1990 a
Russian version of PageMaker.
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INMOS says that it reduced the cost
by having only two instead of four
on-chip serial links and by including
only 2K bytes instead of 4K bytes of
on-chip memory.

The company hopes that the low
price will encourage the use of several
transputers in parallel, even in volume
products like fax machines or Post-
Script printers.

INMOS says that its next genera-
tion of transputer chips will be
drastically faster, will incorporate a
large cache, and will be able to run
standard operating systems more
efficiently. The processors will be
capable of performing 100 MIPS and
20 million floating-point operations
per second, said INMOS technical
director Peter Cavill in London. The
new chip, currently called the HI, will
not be available until 1991, he said.

The serial links on HI will be
speeded up to 100 megabits per
second full duplex, Cavill said, but the
most radical feature of the Hl will be
its support for “‘virtual links”; an on-

chip packet network controller will
multiplex messages onto links
transparently so that a user program
sees as many links as it needs, rather
than the four fixed links of the current
transputers. This could simplify the
writing and configuring of parallel
programs and could make programs
easily portable among parallel
computers of different topologies.

The network controller will also be
able to “‘through-route” messages
destined for other processors without
any computational overhead. In turn,
this should improve the performance
of communication-intensive algo-
rithms.

INMOS will add a hardware
memory protection/management unit
to allow standard operating systems
like Unix to be run efficiently. The
new design will also incorporate a
DRAM controller that supports static
column modes for fast RAM access.
Some observers see these changes as
INMOS’s response to the Intel 80860
RISC processor.

Claris Aims to Ease Cross-Platform Transfers

acintosh software maker Claris

Corp. (Santa Clara, CA) is
planning a common architecture for all
its applications that the company says
will make it easier to transfer files to
and from computers of different
makes. The company says that its new
XTND (pronounced “‘extend’’) will
enable software developers to create
file translators that work with Claris
products. XTND will let users directly
import and export word processing,
graphics, database, and spreadsheet
files across multiple platforms, Claris
claims. And because XTND will be
common to all Claris applications, file
translators will work with all Claris
software; all that the Mac user will
have to do is copy the appropriate
translator file into the System folder,
according to Claris.

MacWrite II 1.1 is the first

program to incorporate XTND. The
program supports 30 file-translation

formats and allows you to transfer
data files directly with many Mac,
IBM, mainframe, and minicomputer
applications, the company says.

Instead of using a file-translation
utility to convert your, say, WordPer-
fect PC 5.0 file to the MacWrite I
format, you select the Open command
from the MacWrite menu, and XTND
automatically translates the WordPer-
fect PC document to MacWrite
format. Conversely, you can save a
MacWrite II 1.1 file in up to 30
different formats and then put IBM PC
(and other) files directly into
MacWrite II documents, according to
Claris officials.

Claris plans to license the XTND
developer’s kit at no charge. The idea
is that developers can create a transla-
tor file specific to their application’s
file format; this assures that Claris
XTND applications can read and write
data files of that format.

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281.

The BYTE news staff is always interested in hearing about new developments
that might affect microcomputers, the way they work, or the way people work
with them. If you know of a project that could shape the state of the art, please
give us a call at (603) 924-928I or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458. An electronic version of Microbytes, offering a
wider variety of computer-related news on a daily basis, is available on BIX.




Without Teamwork
on your PS/2,

i

ROAD |
BLOCK §

your development teams will
never shift into high gear.

Now you can speed up the performance of your
entire work group with a true multi- processing develop-
ment environment for OS/2. Teamwork is the first CASE
toolset to support OS/2 software developers. So if you've
been driving DOS-based CASE tools and you're ready
for workstation power, get ready to fasten your seatbelt.

The intuitive graphic user interface and the
advanced multi -window, multi-tasking capabilities of
Teamwork immediately improve individual and team
productivity. Each developer creates, edits, and inspects
multiple design views simultaneously with simple point
and click operations. Teamwork fully integrates graphics
and data for structured analysis, data modeling, real - time
analysis, and structured design models. Rigorous support
of standard methods, complete syntactical checking and
balancing assure system quality.

Teamwork's own configuration management and
project status help manage and control even your largest
projects. Projects can be partitioned to allow parallel
development by multiple analysts and designers. The
project manager controls the process by the baseline,
merge, and reconcile features of Teamwork.

Teamwaork is o registersd trod k of Cadre Technalogi

If you're just getting started with CASE tools,
Tearmwork /PCSA is a DOS-based structured analysis
tool that can also run on your PS/2. As your projects
grow, Teamwork /PCSA gives you an easy migration path
since it is fully compatible with Teamwork for OS/2.

Thousands of developers with applications
ranging from financial to avionics already rely on the
power of Teamwork. In fact, Teamwork is the world’s
leading workstation -based CASE toolset.

Cadre’s hotline support, maintenance services,
excellent documentation, and effective educational
offerings make sure you get started right on the right
track. That's all a part of Teamwork.

Call (401) 351-CASE

If you're ready to shift into high gear, then you're
ready for Teamwork. Anything less, just won't meet
your standards.

Cadre Technologies Inc.
( ADRE 222 Richrond S1
Providence, RI 02903

Inc. PS/2 and OS/ 2 ore trodemarks of International Business Machines.
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WHO IN THEIR
RIGHT MIND

WOULD ORDER
A COMPUTER
OVER

THE PHONE?

L D CODE [1IEM9 | © 1989 Dell Computer Corporanm. 386 is a traderark of Intel Corporation. Compuq s a registered trudemark of Compaq Computer Corporation. IBM is a regstered rademark of Intemanionad Business Machines Corponution.




Over half of the Fortune 500 companies,
that’s who.

A group that, by and large, is not known
for taking uncalculated risks.

So when it comes to buying personal
computers, they scrutinize such things as
reliability, compatibility, performance, price
and, oh yes, support.

The same things any smart company
would look at.

And the same things the editors at PC
Week asked corporate volume buyers to rate
in two recent polls.

The results were unprecedented.

SO HOW COME YOU
NEVER CALL?

Dell 386°based computers ranked first in
12 of 12 categories.

And our 286-based computers were first
in Y out of 12 categories. Making Dell the
clear call in overall customer satisfaction, for
the second time in a row. Over Compag;
Over IBM? Over everyone.

But it’s not just our PCs that have caught
the attention of corporate America. OQur
entire way of doing business is turning heads
as well.

Because we sell direct. No retail stores.
No retail salespeople.

Instead, you deal directly with someone
who knows what they're talking about. And
you get computers individually configured
to your exact needs.

A process that not
only saves you the 35%
retail markup but 100%

Which might prompt D E L L

COMPUTER
CORPORATION

of the aggravation.

one to ask an even more

relevant question: Who

wouldr't order a computer over the phone?

800-426-5150

Fora free prodiuct catalog, call vs. Ror Dell in Canada, call 800-387-5752.
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SeeYourData

Mapintfo scitware can find, display and analyze your data
geographically. See your prospects, customers, facilities
—anything in your database. Find addresses by street.
ZIP code, Gity, etc. (We can even supply the maps.)

Any point or region on the map can have a complete
record of data behind it. See your actual dBASE data in a
window to view, edit, and print. Draw your own
boundaries. Add titles and legends for high quality
presentations,

Perform analyses on your data to sum, average, or count
your database records by location. Color sales territories
by volume of orders, ZIP codes by numbers of leads,
countries by your demographic daia

From street-level to worldwide, Mapinfo
can merge your databases with maps. Play
visual “what if” with your data. See
patterns, trends, and opportunities you
never knew existed. If you need to map
your data, Maplnfo can dc it for as little as
$750.

Maplnfo now includes a map of the world and the U.S.
with all ZIP code locations. Runs on IBM PCs or com-
patibles with 640K memary, a hard disk drive, and
graphics, and comes network-reacy

Maplinio Corp.

Changing The Way The World
Looks At Information™

200 Broadway, Troy NY 12180
To order, call 1-518-274-8673
or 1-800-FASTMAP Toll free.

Mapinta is o trademark of Mapint. Corp, dBAS? i a trademark of Ashtor-Tate
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and Ask BYTE

Data Compression Drawbacks

The 2400-bps modem evaluation (*‘4800
Bits, No Errors,” June) was excellent; I
was gratified to see some discussion
given to the role of data compression. A
very important question, however, was
overlooked: What happens when you try
to send already compressed data (e.g.,
.ARC files) to another computer via a
data-compressing modem? The answer,
I’m afraid, is that the file grows (and thus
takes longer to send, defeating the pur-
pose of on-line compression). This is
true no matter what compression algo-
rithm is used. Compression, ironically,
involves some overhead.

Since the entire BBS world now uses
off-line compression (via special utility
programs) to achieve data reduction—
and de facto high baud rates over tele-
phone lines—the value of active data
compression in a modem would seem to
be undermined. Perhaps some modem
manufacturers have incorporated auto-
matic growth-detection and compression
disablement schemes to deal with this
problem.

Kas Thomas
Greenwich, CT

Whale Woes

In response to “Moby Dick 2.1 (Stop
Bit, July), I would be happy to add my
experience as an international reader of
Moby Dick.

You may not be aware that Moby Dick
was announced in translated versions at
the same time as the U.S. version. Obvi-
ously, we had to wait another few months
before we got translations of version 1.0.

WE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
page and include your name and address. We
can print listings and tables along with a
letter if they are short and legible. Address
correspondence to Letters Editor, BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458.

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

Actually, we got version 1.0 in French at
about the same time as you got 2.0. Un-
fortunately, most of the U.S. publishers
with subsidiaries in Europe do not follow
the same update policy in Europe and in
the U.S.

W hat happened was that we received a
letter stating that Moby Dick 2.0 was out
(in English; the publishers just decided to
drop the translation) and that we could
get it if we sent a copy of the original in-
voice, the book, and a check (usually 15
percent of the newer version’s price).

Many of us were pained; we had al-
ready made notes on the pages, and we
would lose them. Many of us were not
fluent enough in English. And many of
us were disturbed to learn through BYTE
that 2.1 was already shipping.

And some of us tried to get 2.1 direct
from the U.S. Unfortunately, some pub-
lishers refuse to sell direct to Europe;
you must go through the local dealer.

Finally, some of us had reported
errors in 1.0 that we discovered were not
corrected in 2.0 because of the local
subsidiary.

Bernard Jousse
Barzun, France

We passed your letter on to Melville
Press, which responded as follows:

Nous sommes tres heureux a announcer
que Moby Dick es maintenant available
in una versiona internationale. Espera-
mos que esta version gonna meeta all su
expectationas. Si no, punta.

—Eds.

Bigger vs. Better

“Is Bigger Better?” (July) was timely
and well-taken. I have another consider-
ation to add to those that Ezra Shapiro
discussed: the problem of insufficient
memory.

First [ tried the 1988 edition of Turbo-
Tax, which I installed and brought up,
only to find that 640K bytes was insuffi-
cient memory. To run the program, I
first had to disable Norton Commander,
which forced me to revert to the DOS

continued




Our Customeﬁrs Are Celebrating

Join the Part?-\ For IH{EE'

For a limited time, customers worldwide
who buy Vermont Views C-libraries will
receive the Vermont Views Designer FREE.

A Planetary Task

The most critical software development task of the
90’s will be to increase programmer productivity.
How can busy C-programmers create powerful ap-
plications with a friendly user interface quickly and
easily? Vermont Creative Software has the answer:
the Vermont Views Designer.

W VERRnT Jms S Icnen

;- The Global Solution

Vermont Views, the world renowned C-library for
user interfaces, will soon include a screen designer
that will cut your screen development time by more
than 50%...and it’s FUN to use. Tickertape and
memo fields; scrollable form regions; nested menus;
and form control functions are just some of the
features of Vermont Views you can use with this
sophisticated screen generator.

You'll no longer need to write code for screens with
the Vermont Views Designer. Create forms,
menus, dialogue boxes, and choice lists and store
them in binary library format, ex-
actly as you design them on the
screen. Change them later if you
like. Easy portability of applica-
tions to many operating systems in-
cluding PC-DOS, UNIX, XENIX,
VMS, and OS/2 gives Vermont
Views universal appeal.

Aininan Rime:
Maxiown Kawgo:

Salary Kawyes for Enplogees '

No Risk Revelry

J oin the party. We're so sure you'll be celebrating
with Vermont Views that we'll let you return it
anytime for a full refund. Prices: $395 for DOS;
$790 with full source code. Call for prices on UNIX,
XENIX, VMS, and OS/2.

Vermont
Creative
Software

FAX: 802-848-3502

Pinnacle Meadows
Richford, VT 05476
Phone: 802-848-7731

Telex: 510-601-4160 VCSOFT
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command-line method of selecting pro-
grams. I also had to disable SideKick and
SuperKey, which meant that I lost the
screen blanking and the ability to make
notes quickly.

Next I tried SuperCalc 5, which of-
fered a few suggestions about freeing up
memory; but those didn’t make enough
room, and I could load only the smallest
spreadsheets unless I was willing to dis-
pense with a 100K-byte buffer.

The two programs have all sorts of

bells and whistles that are of no use to
me. It would be great if they offered an
optional stripped-down version that
would leave enough memory for the
workhorse utilities that I’'m used to work-
ing with.
J. J. Hyde
Los Altos, CA

Feasible vs. Practical
We are writing in response to John Wil-
liam Mauchly Jr.’s letter (July) criticiz-
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Businessmen’s Backs!
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ing both our book, The First Electronic
Computer: The Atanasoff Story, and G.
Michael Vose’s review of it (September
1988).

The most striking aspect of this letter
from the son of the late John William
Mauchly—who, with J. Presper Eckert,
patented the ENIAC—is his failure to
mention the federal court case on which
our book is based, namely, the Hon-
eywell v. Sperry Rand case that ended in
invalidation of the ENIAC patent be-
cause of derivation from ‘“one Dr. John
Vincent Atanasoff.” In supporting Judge
Earl R. Larson’s decision, we rely heavi-
ly on evidence and testimony from this
trial.

The Honeywell side produced conclu-
sive evidence that Atanasoff invented an
*“‘automatic electronic digital computer”
between 1937 and 1942, that Mauchly
learned all about it in 1941, and that
Mauchly and Eckert used major features
of it in the ENIAC and also in the ED-
VAC (the predecessor of the UNIVAC).
The Sperry Rand side, for its part, could
produce no evidence that Mauchly, prior
to meeting Atanasoff, had progressed be-
yond a tiny neon flashing device in his
claimed drive toward the ENIAC.

Mauchly himself gave some of the
strongest testimony against his own early
creative endeavors in electronic comput-
ing. He said, for example, that when he
went to Iowa to see Atanasoff’s com-
puter, “I wasn’t even thinking about in-
venting computing machines.”

Thus, reviewer Vose should not be
charged with too readily accepting “a
book that attempts to rewrite history.”
The incorrect history was “rewritten” in
an unappealed lawsuit, to which two cor-
porations had devoted more than five
years of legal effort and many millions of
dollars. Vose not only cites that suit as
the basis for our book, but also summa-
rizes it.

Mauchly Jr.’s letter has two common
arguments to which we want to reply—
arguments disputing the status of Atana-
soff’'s ABC as “the first electronic com-
puter.” It was not first, he claims, be-
cause it ‘“‘never ran,” and he cites the
first airplane as surely ‘“‘the one that
flew.” But the ABC did run: It solved
small sets of linear equations correctly.
Its computing devices, its memory, its
controls, and its base-conversion system
all worked fine; only an I/O flaw in its
binary-card system caused a very infre-
quent error that made the solution of
large sets unreliable.

The analogy to the first airplane is, in-
deed, appropriate. The Wright brothers

continued



reports that PC Designs dominated the CORP COMPUTER POLL, receiving top marks in four cetegories:
1.-Compatability with hardware and software 2.-Relative Performance 3.-Ease of Installation 4.-Ease of Configuration

GV286/120

GV386/20 PLUS

GV3865X

® 80286 running at 12 MHz zero wait state.

® Proprietary, 32KB on-board RAM cache
circuit using high speed (35ns) static RAM.

® 512KB RAM, expandable to 1MB on
motherboard.

® Socketed for 8MHz 80287 math coprocessor.

® 5.25”1.2MB or 3.5 1.44MB floppy drive.

® Enhanced 101-key keyooard.

@ Graphics adaptor features a full 256K of
video RAM and 16-Git interface for full VGA
capabilities on VGA
Color System.

@ 200-watt power supoly.

® 2 serial/1 parallel port
standard (on
add-in card).

® ROM based set-up and
diagnostics.

@ Motherboard designed
and manufaciured in
the U.S.A.

© Toll-free technical support.

® On-site Service for one year.

2
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MAGAZINE

EDITORS
CHOICE

QOct. *3, 1987

@ Choice of slimline or Baby “AT" desktop,
space-saving fooiprints available.

@ Top performance at lower cost.

@ VLSI technology for increased refiability.

® 80286 running at 20 MHz zero wait state.

® Paged-interleave Memory Architecture.

® 1MB RAM standard, expandable to 2MB or
4MB configu-ations on motherboard.

® Socketed for 10MHz 80287 math
COProcessor.

® 5.2571.2MBor 3.5" 1.44MB floppy drive.

® Enhanced 101-key keysoard.

@ Graphics adaptor features a full 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA Calor System.

® 200-watt power supply.

@ 2 serial/1 parallel port stzndard
{on add-in card).

® ROM based set-up anc diagnostics.

@ Motherboard designed and manufactured
inU.S.A.

@ Toll-free technical support.

@ On-site Service for one year.

@ 80386 running at 20 MHz zero wait state.

® 1MB RAM on motherboard.

@ System is capable of expanding to 16 MB of
32-bit RAM.

® Proprietary, 64KB on-board RAM cache
circuit using high speed (35ns) static RANI.

@ Socketed for 20MHz intel 80387, or 20MHz
Weitek 3167 math coprocessors.

® 5.25"1.2MB or 3.5" 1.44MB floppy drive.

® 2, 8-bit, 4, 16-bit and 2, 32-bit memory
expansion slots.

@ Graphics adaptor features a full 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA Color System.

@ 2 serial/1 parallel port Y 3
standard {on add-in card).

® ROM based set-up and

® Run 32-bit operating systems, agplications
softwarz, or Windows 386 at a iower cost.

® Slim-ling, space-saving desktop
configuration.

@ 80386SX running at 16 MHz zera wait state.

® 2MB RAM standard, 4MB capacity on
motheroard.

@ Socketed for 16MHz Intel 803875X, math
COProcessor.

® 3.5”1.44MB floppy drive.

@ VLSI technology for increased reliability.

@ Graphics adaptor features a full 256K of
video RAM and 16-nit interface for full VGA
capabilities on VGA Color System.

@ 2 serial/1 parallel port standard
{on add-in card).

® ROM based set-up and diagnostics.

diagnostics.

@ Motherboard designed
and manufactured
inUS.A.

@ Toll-free technical
support.

@ On-site Service
for one year.

*‘Overall, PC Designs’
latest effort ef:ectively integrates brand-
name components and a proprietary
motherboard © yield generally swift and
solid performance. If you're in the market
for a 386, this sytem is worth a look.”

® Motterboard
designed and
manufactured
inU.S.A.

® Toll-f-ee technical
support.

® On-site Service
for one year.

* Now Available: In-Home and Office On-site Service with every complete system.
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math coprocessors.

® MS-D0S3.3. 0r4.01.

® 256 VGA Video upgrade $79.

® RAM upprades.

@ 16 MHz Intel 80387SX math coprocessors.
® MS-D0S3.3.0r4.01.

@ 256 VGA Video upgrade $79.
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LETTERS

formulated the principles of flight,
through experimentation, and then built
an airplane that flew a short distance,
proving flight feasible, although not yet
practical. Atanasoff formulated the prin-
ciples of electronic computation, through
experimentation, and then built a com-
puter that solved small sets of equations,
proving electronic computation feasible,
although not yet practical.

Moreover, Atanasoff’s work led di-
rectly to the ENIAC and on to the first
generation of stored-program computers.

Mauchly also claims that the ABC was
only partly electronic, because of its ro-
tating memory. But this memory embod-
ied three computing principles employed
universally today: electronic regenera-
tion of memory elements, rotation as a
means of memory access, and the use of
capacitors as memory elements. Further-
more, Eckert and Mauchly thought
enough of the ABC memory to include its
form in their 1953 Regenerative Memory
patent, an electronic computer memory
patent that Judge Larson also found de-
rived from Atanasoff.

Mauchly Jr.’s letter has another argu-
ment that we want to answer. He claims

that we say his father got the very idea of
electronic computation from Atanasoff,
and then he cites a Mauchly letter written
shortly before he met Atanasoff in which
Mauchly declares his intention to build a
key-operated “electronic computing ma-
chine to obtain sums of squares and
cross-products.” Actually, we take no
such position; we even quote this letter.

What is worse is that Mauchly Jr. im-
plies that this is all we say his father got
from Atanasoff. In fact, we show that
Mauchly got the concept of electronic
switching, used throughout the ENIAC,
from Atanasoff’s computer, and the con-
cepts of electronic memory regeneration
and binary serial addition, used in the
EDVAC (and the UNIVAC); moreover,
that he and Eckert patented these con-
cepts as their own.

John Mauchly Jr. concedes that our
book replies to the arguments of his let-
ter, but he asserts that our replies “only
cloud the facts.” We submit that he has
conveniently sidestepped the real facts of
this dispute—facts based on courtroom
evidence and testimony.

His letter ultimately reaches a per-
sonal level, with completely groundless

charges. Such tactics, however, cannot

undo this sad, but true, tale of misappro-
priated ideas.

Alice Burks

Arthur Burks

Ann Arbor, MI

Power Protection

I have read Mark Waller’s article on
power protection (“PC Power,” Parts 1
and 2, October and November 1988) and
his text box (“What Is a UPS?”’) in the
Product Focus entitled *““Curing the
Brownout Blues” (April). But I'm now
having a problem. I can’t find a power
conditioner that is built like the one he
discussed, and I'm planning to get the
American Power Conversion 800rt and
plug a conditioner into it. Can you give
me the names and possibly the phone
numbers of some of the manufacturers
whose power conditioners meet with
your approval?

I have one other question regarding
something Waller said in the text box. On
page 170 he seems to be saying that the
ferroresonant design is a good one. But
in the October 1988 article, he seems to

continued

This Should Go On Your Desk
for The Same Reasons It Goes

On The Road.

Remember when sending a fax meant leaving
your desk? Or when faxing on the road was
almost impossible?

Those days are over. Introducing the
WorldPort 2496™ portable fax and data
modem.

Since it’s external to your computer, it's easily
shared around the office. And since it's battery
powered and uses RJ11s or optional acoustic
couplers, it connects to public phones and
PBXs anywhere. Via Bell and CCITT standards
worldwide. It even sends and receives fax and

data messages
unattended or
while you run
applications.

But best of all, from your desktop or laptop,
you can instantly connect with practically
anyone anywhere who owns a fax or modem.

Unless, of course, they've ventured out on the
road without one.

Call us today at 800-541-0345 (in New York,
516-261-0423) for more on the WorldPort line
and the dealer nearest you.

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

Fax (516) 754-3491

WorldPort 2496 is a trademark of Touchbase Systems, Inc., © 1989 Touchbase Systems, Inc.
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Introducing the new

printer that can raise your produc- gives the IBM LaserPrinter a dramatically new,
tivity as much as the new [BM more space-efficient shape.
LaserPrinter doesn’t come along Yet with all this, there’s one area in which
every day. the competition rises above us: their price.
Not only does its advanced design make We just advanced the art of laser

it outperform the HP LaserJet Series I, which  printing 25%. The new IBM LaserPrinter

up till now has been the benchmark in laser gives you state-ol-the-art print quality

printing. But also, its advanced design a full 25% faster than its main competitor.

25% faster printing, advanced features and a revolutionary
streamlined design.

IBM 15 a regs tracemark of Ci HP LaserJet Seres Il is a product of Hewlett-Packard Corporation. Canon is a registered trademark of Canon Inc. © 1989 18M Corp



1BM LaserPrinter.

Why other printers can’t follow in our
footsteps. The advanced design and engineer-
ing of the IBM LaserPrinter give it a footprint
that’s 33% smaller than its main competitor’s.

And that 33% gives you more usable
workspace.

And more |
drawer space, too. }
Because the IBM |
[LaserPrinter’s font :
cards are about :

I
|
|

il

i

(

I

Il

the size of credit
cards. Yet as com-
pact as they are,
they offer twice as
many fonts as almost all its main competitors’
large, old-fashioned cartridges.

= |

The space-saving footprint of the IBM LaserPrinter: |
33% smaller than its main competitior’s. J

It’s only up from there. Since the paper-

handling options on the IBM LaserPrinter are

stackable, you can add features, like high-

capacity paper drawers (500 sheets and 75

envelopes), without sacrificing workspace.
And not only can you

give that job to someone else anyway. So it’s
nice to have a printer that will do it for you
automatically.

Proof that less is more. The design and
engineering of the IBM LaserPrinter are so
advanced, it’s got 60% fewer parts than the
previous standard in laser printing, That
means it’s got 60% fewer things to loosen,
snap or shear.

The solution is IBM. Yet, though its a
smaller, sleeker unit, the IBM LaserPrinter
comes from a company with a big tradition of
service and support. Which is very reassuring
when you decide to break away from an old
standard to go with the new one for years to
come.

To do that as soon as possible, contact
your IBM Authorized Dealer or IBM marketing

representative. Find your nearest dealer by

calling 1 800 IBM-2468, ext. 194.

I1BM LaserPrinter

HP Laser)et Series 11

connect the IBM l.aserPrinter

Speed v up to 10 ppm up to 8 ppm
. . _ Footprint v 291 sq.in. 432 sqg.in.
to dny IB M a)ncf many IBM Paper-handling options v 500 sheets, 75 envelopes 15 envelopes*
compatlble I C S, bllt also, Collates letters/envelopes | v yes** no
3 M 3 : Plotter emulation v standard optional
w1th its printer-sharing ' bl : L °
optlon, one IBM LaserPrlnter Font card size*** v credit card “g-track” cassette
N . Standard weight v 331Ibs. 50 Ibs.
can serve up to 61 (;s, for . 2 o g
maximum cost-ef ﬁClency. Dots perinch 300 x 300 300 x 300
Printer emulation v 1BM, HP compatibie HP compatible
Another reason it’s a new  [Printerengine 1BM Canon
List price v $2,595 $2,695

order of laser printer.
Unlike its main competitor, the
IBM LaserPrinter collates letterheads, second
sheets and envelopes. Most people would rather

*HP envelope tray replaces standard paper tray **With paper-handling options ***Approximate

The new IBM LaserPrinter.

Suddenly, nothing else measures up.

— L e )
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ASK BYTE

be saying that the ferroresonant design is
a bad one because it regulates voltage,
and the power supply in the computer
doesn’t need or want that. Can you ex-
plain and tell me if I should be looking
for a ferroresonant design or avoiding it?
Bill Hogan

(“bhogan’’ on BIX)

Wilmington, DE

That’s a very good question. The seem-
ing contradiction is one of expectation
rather than application. When you think
of an uninterruptible power supply, you
expect it to do certain things over and
above simply providing continuity of
power. However, most UPSes or standby
power systems cannot be counted on to
be anything other than backup power
sources.

Now, if the manufacturer has added a
transformer, whether ferroresonant or
low-impedance, this gives the device the
Seatures of a power conditioner. And this
is the real point. Without a transformer of
one kind or another, the neutral and
ground are not bonded together—there-
Jore, no common-mode protection is pres-
ent. So a transformer is a must, whether it
is included in the same cabinet as the
UPS or purchased as a separate device.

So the choice is between a ferroreso-
nant transformer and a low-impedance
transformer like those found in most
power-line conditioners. Ferroresonant
transformers offer the benefit of regulat-
ing voltage, but PCs do not need voltage
regulation for the reasons mentioned the
article. Also, ferroresonant transformers
are high-impedance devices, which
means that they restrict the flow of cur-
rent to the PC and cannot tolerate over-
load conditions. This is an undesirable
characteristic, since the power supply in
the PC wants to gobble lots of current
every half cycle. Ferroresonant trans-
Jormers are also inefficient, since the de-
vice is driven into saturation every half
cycle. Therefore, they generate heat as
well as audible noise. And they are three
1o five times heavier than the alternative.
Ferroresonant transformers, however,
are excellent normal-mode protectors,
Jor the same reasons that created the
weaknesses I have outlined above.

Low-impedance transformers do not
restrict the flow of current and have high
overload ratings. They offer no voltage
regulation.

What it comes down 1o is this: A trans-
Jormer is the best form of protection.
Then the choice is between ferroresonant
transformers, a good choice, and low-im-
pedance power-line conditioners, the
best choice.—Mark Waller

42 BYTE - DECEMBER 1989

ASK BYTE

Start Talking

I have been considering computer appli-
cations that would involve files of digi-
tally recorded sound effects and speech.
A computer store salesman demonstrated
such an application on a Macintosh II. I
think that the product also included soft-
ware and some kind of add-in card or
sound-processing chip.

I have looked through a number of
computer and electronics magazines for
something similar that can be used with
an AT-compatible computer. I haven’t
been very successful in my search. Is
someone on your staff acquainted with
such a product? At a minimum, I would
like to have in/out jacks for connection to
a stereo tape recorder. Any ability to dig-
itally modify the sound in the computer
would be a desirable option.

Regarding speech synthesis, the only
consumer product I have seen is a dic-
tionary/thesaurus from Franklin/Mer-
iam-Webster that allows you to type in a
word. It then displays definitions and
speaks the word in a digitized voice. I
would be interested in any other product
that might be available that can be inte-
grated into a computer.

Finally, I would appreciate any refer-
ences or product names that would facili-
tate programming of animation on an
AT-compatible computer. Most of the
products I’ve read about deal only with
Apple or Amiga computers.

David R. Brammer
Downers Grove, IL

You've stumbled into the two areas in
which AT products are poorly repre-
sented. The application that you saw on
the Macintosh was probably Mac-
Recorder from Farallon Computing. Your
average run-of-the-mill Mac includes
hardware for playing back digitized
sound. MacRecorder includes an exter-
nal digitizing unit that plugs into the
serial port and some spiffy editing
software.,

Alas, the MS-DOS world hasn’t been
graced with such cool toys. Digitized
speech is done by simply sampling the an-
alog signal with an A/D converter at
twice the maximum frequency. You can
record sounds with any reasonable ADC,
providing it can sample at 6 kHz or bet-
ter. You'd play back the sound through a
DAC with similar capability. Software is
another issue. I'm not aware of any soft-
ware that promises general sound-editing
capabilities. How well can you program?

Perhaps an easier way 1o get speech is

with a commercial synthesizer. The Vo-
talker-IB from Votrax (38455 Hills Tech
Dr., Farmington Hills, MI 48331, (313)
553-0580) is a board that fits in the bus
and has reasonable text-to-speech trans-
lation software. Street Electronics (1470
East Valley Rd., A-2, P.O. Box 50220,
Montecito, CA 93150, (805) 565-1612),
which is famous for Apple Il speech prod-
ucts, sells a PC board called the Echo
PC2. Either of these boards will produce
acceptable speech output for under $100.
As for animation software, that’s an-
other area where commercial developers

appear to have left the PC stranded.
Keep looking through the small ads in
BYTE and other magazines. If you find

either of these products, let us know.
—H. E.

A Silicon Weatherman
Do you know of a program on hurricanes
and weather tracking? I have a Franklin
computer that’s compatible with the
Apple Ile.
Rober J. Lever
Nokomis, FL

You can get computer-digestible weather
data from a variety of sources. Compu-
Serve (P.O. Box 20212, Columbus, OH
43220, (800) 848-8199) provides regu-
larly updated maps that, with the proper
software, you can display on-screen.
Other sources include Accu-Weather
(619 West College Ave., State College, PA
16801, (814) 234-9601) and Weather-
bank (2185 South 3600 West, Salt Lake
City, UT 84119, (801) 973-3131).
Finally, if you want to put together
your own weather station, the first eight
issues of Circuit Cellar Ink magazine (4
Park St., Vernon, CT 06066, (203) 875-
2199) carried an involved computer
weather-station project.—R. G.

What Have I Caught?

I am using IBM AT and Dell 200 ma-
chines for work and development, and
I'm encountering a computer virus. The
symptoms are simple but very annoy-

-ing—executable files that get contami-

nated grow by approximately 2K bytes
after each load into RAM. Once a con-
taminated file is loaded into RAM, the
RAM is contaminated, and any succes-
sive load of a clean file will contaminate
that file.

The treatment I've chosen is to erase
the contaminated file, cold-boot the PC,
and load a clean file. For example, the
executable file for dBASE III Plus 1.1 is
about 133,632 bytes. After being loaded
into contaminated memory, the file

continued



10 learn Microsoft
Qu1ckBASIC

orﬂyﬂns

you

thlck

Youre looking at something you wont see
anywhere else.

Its called QB Advisor. A remarkable new
hypertext electronic manual that can make you
instantly more productive, even if you dont know
the first thing about programming QB Advisor
actually lets you experiment by cutting and past-
ing useful sample programs right into your pro-
gramming window. Only Microsoft has it. Only
Microsoft could. And it’s just one of the things you'll
learn about new Microsoft® QuickBASIC version 45
for IBM® PCs and compatibles.

Another is the step-by-step tutorial that actu-
ally takes you through every stage of programming
by working you through a complete program.

And QB Express—the interactive way to
learn all about your programming environment in
a matter of minutes—not hours.

Microsoft QuickBASIC also comes with
Easy Menus that let you develop programs with

a minimum number of menu choices. Context-
sensitive Help for immediate help with error
messages and variables by simply punching a key,
orclickingamouse. And abuilt-
in debugger that lets you see
exactly what your program is .
doing, as its doing it. , P
Best of all, Microsoft Quick e
BASIC is packed with enough
power to handle whatever prob- \
lems drove you to program- -
ming in the first place. Fact is, .
it translates your program into executable code at
an incredible 150,000 lines per minute.
Microsoft QuickBASIC version 45. If program-
ming is the only way out, this is the easiest way in.

Microsoft

Making it all make sense;

o

Microsoft. Quick BASIC

For more information call (800) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft
and the Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporauon IBM is a registered trademark of International Business Machines Corporation.
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Read Mac Disks ina PC
MatchMaker

- the best way to share data between a PC and
a Mac. The MatchMaker card lets you plug a
Macintosh floppy drive into a PC.

¢ Easy-to-install half-size card.

e Use any external Macintosh drive.

* DOS-like command software included.

* 1 year warranty, Made in USA.

¢ Also available; MatchPoint-PC to
read/write Apple Il disks.

“...by far the most cost effective solution...” PC WEEK

MicroSolutions

132 W. Lincoin Hwy.
DeKalb, IL 60115

Computer Products

(815) 756-3411

You already own a
computer that can talk.
Now let it.

The speech and sound specialist.
The Votrax Personal Speech System
provides text-to-speech vocabulary that is
virtually unlimited. Users can define an ex-
ception word table and customize transla-
tions to say just about anything!

The PSS can also mix speech and sound
effects, or speech and music. ft contains its
own speaker, a progammable master clock,
256 programmable frequencies, a program-
mable speech rate for a more natural
rhythm, and 16 programmable amplitude
levels for incredible control of word em-
phasis. All this, without using valuable
computer memory.

Why do you need a talking
computer?

Applications for the PSS include spoken in-
formation transmission, display narration,
and product demonstrations within busi-
nesses. It also makes datainput verification
possible for the blind, and is used by the
disabled to assist with speech.
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Children can use the PSS as a study aid, or
to help games come alive with voice.
Whatever a computer can do, the PSS can
help do it better, at a cost of only $449*,

There’s also the Type-'N-Talk

For less complicated needs, at a lower cost,
consider the Votrax Type-'N-Talk. Com-
patible with mostcomputers, the TNT is now
available for $299*.

For more information about the PSS or TNT,
call toll-free, or write:

votrax-

38455 Hills Tech Drive

Farmington Hills, Ml 48331-3421
1-800-521-1350

(In Michigan, call collect 313-553-0580)

*Suggested Retail Price
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grows to about 135,200 bytes. (And this
happens even with a read-only bit set.) I
have no problem executing the file, how-
ever. Other programs completely hang
the system, and I have to perform a cold
boot.
Have you heard of this problem be-
fore? What is the best remedy?
Jonathan Cohen
Edison, NJ

We do have a remedy, buL you may not
like it. The only sure way to purge such a
beast is to perform a low-level format on
your hard disk drive and start from
scratch. The virus has not only infected
your executable files, it has tarnished
your copy of DOS. If you now try to rein-
stall your applications using fresh floppy
disks, your DOS will corrupt the new exe-
cutables. It s a catch-22.

To kill off the virus, you should follow
these steps:

1. Copy all text and data files to
backup floppy disks—you’ve got to
abandon those executable and
communications files.

. Perform a low-level format on your
hard disk drive.

. Boot your system from a factory-
original DOS disk and reinstall DOS.

. Reinstall your executable files from
the original-release disks.

. Copy back your data files.

L A W N

This may seem like a drastic measure
(especially if you don’t have all your
original-release disks), but you've got to
destroy that copy of DOS. To prevent a re-
currence, you should invest in a virus de-
tector such as FLU-SHOT or SCAN34.
Our January 1990 Product Focus will
cover disk utilities; some of those pack-
ages include virus detectors.

We’ve heard of your problem before.
Some similar strains include the Cascade
virus (which expands files by approxi-
mately 1700 bytes) and the SumDOS
virus (which expands files by approxi-
mately 1800 bytes). Don't you just love
the folks who come up with these things?
What a waste.—S. D.

My Computer Don’t Rock

I am a third-year computer science stu-
dent at AMA Computer College. I am
also a part-time musician.

Ever since the introduction of MIDI
software, I have been going through most
of the shops in Manila trying to find a se-
quencing program. I have an IBM-com-
patible machine that I would like to use as
a recorder/sequencer. Unfortunately,

continued



The new
8-page/minute
QMS-PS 810
laser
printer

©1987 Laser Connection

These unretouched print
samples show the superior
print quality of QMS-PS 810
over printers using first-
generation print engines.

ntroducing the PostScript laser printer
that blacks out at high speeds.

The new QMS-PS® 810 can compose and print
the most complex pages in record times, with
richer, more saturated blacks than ever before.
All with the desktop publishing power of Adobe
PostScript’, and the superiar print know-how of
QMS, an industry leader.

Under the hood QMS ASAP™ (Advanced Sys-
tem Architecture for PostScript) is proprietary
technology that helps eliminate the hardware
bottlenecks that hinder other PostScript printers.
As a result, QMS-PS 810 boasts processing speeds
remarkably faster than other PostScript printers
in its class. And faster output means greater pro-
ductivity. In addition, the QMS-PS 810 laser
S printer’s new Canon®
SX® print engine
covers solid areas and
prints fine detail
better than previous-
generation engines.

Fast start, strong finish You can adorn your
documents with one or all of the 35 Adobe
typefaces. Thanks to PostScript, there’s an
infinite number of font variations available. You
can also make type as large or as small as you
want. And put it anywhere on the page. In fact,
with PostScript you enjoy total control over the
design of your page. It gives you the complete
desktop publishing power to do things that
would otherwise be virtually impossible. So you
get high-quality output exactly how you want it.
Along with PostScript, the HP LaserJet+";
Diablo® 630 and HP-GL™ printer emulations
are added for your non-PostScript software.
The QMS-PS 810 laser printer is easy to
use, maintain, and comes with a one-year war-
ranty. It’s available from Laser Connection
dealers. Laser Connection is a sales and
marketing subsidiary of QMS. For the dealer
nearest you call 1-800-523-2696 .
In Europe (31)-30/420129

E LASER
connecTIion”

A QMS® company

The following are trademarks of their respective companies: QMS, QMS-PS, ASAF,
Laser Connection of QMS, Inc. PostScript of Adobe Systems, Inc. Canon, Canon
SX of Canon, U.S.A. LaserJet +, HP-GL of Hewlett-Packard. Diablo of Xerax Corp.
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the shops here only have sequencing soft-
ware for Apple’s Macintosh.
Can you point me in the direction of a
list of such MIDI software?
Alberto Vicente O. Santos
Manila, Philippines

There are a number of possibilities, so
many that—although it might be impossi-
ble where you live—you should shop
-around and find the package that best
meets your needs. Here's a partial list of
products and manufacturers:

Texture and Prism
Magnetic Music

6 Twin Rocks Rd.
Brookfield, CT 06804
(203) 775-7832

Cakewalk

Twelve Tone Systems
P.O. Box 226
Watertown, MA 02272
(800) 234-1171

Master Tracks, Jr.
Passport Designs
625 Miramontest St.

Half Moon Bay, CA 94019
(415) 726-0286

Sequencer Plus
Voyetra

Dept. 470

333 Fifth Ave.
Pelham, NY 10803
(914) 738-4500

If you 're interested in following trends
in MIDI and the music industry, I suggest
that you subscribe to Electronic Musician
magazine (P.O. Box 3747, Escondido,
CA 92025, (800) 334-8152).—R. G.

Fax Hunt
I have one telephone line into my apart-
ment. I'd like to have three—one for
voice, one for faxing, and one for my
modem. Is there a way to combine them?
I can imagine a modem that answers the
phone and either receives the fax or data,
or passes the call to my answering ma-
chine. Does anything like this exist?
Along the same lines, how can I re-
ceive a fax with a normal modem? I've
seen dual fax/modem devices, but that
seems like a waste. Can my 9600-bps

modem receive fax data and then let

some software translate the ““fax-speak”
into something I can use?

C. Conrad Cady

Oakland, CA

Short of investing in a new combina-
tion fax/modem, there is no simple solu-
tion to your problem. Fax machines are
designed to answer the phone on the first
ring. Modems can be programmed to
answer the phone after a specified num-
ber of rings. The problem arises because
Jax machines and modems use incompat-
ible methods to transmit data, and nei-
ther device is smart enough to recognize
the other’s signals (at least not yet). So,
to answer your second question first, no,
you can’t program your 9600-bps modem
to receive “fax-speak.”

You can add an outboard automatic
switching device that will respond to a
specific command to divert an incoming
call to either a fax machine or a modem.
One model, the Bit Phaxswitch, answers
a phone call with a digitized voice giving
instructions to the caller. When the caller
responds with the spoken word “fax,”’ the

continued

Buying an expensive book...

...doesn't guarantee that it will answer all of your DOS programming
questions unless that book is readable, comprehensive and contains doz-
ens of clear programming examples and explanations.

ISBN 1-55755-035-2: 940 page book

ISBN 1-55755-036-0: 940 page book and 2 disks

This new book PC System Programming for Developers is a literal en-
cyclopedia of knowledge for the DOS programmer. It clearly explains all
of the technical aspects of programming the PC, whether you write in
BASIC, C, Turbo Pascal or assembly language. Some of the topics

covered include:
+ PC memory organization
» COM and EXE programs
* TSR programs

» Programming graphics cards

+ DOS structures and functions
 Hardware and software interrupts
» Writing device drivers

» Fundamentals of the BIOS

* Handling program interrupts in C, « Using extended and expanded

BASIC, Turbo Pascal and
assembly language

$39.95

with 1MB compressed programs $59.95
In US and Canada add $4.00 postage. Foreign orders add $12.00 postage per book.

To order direct call TOLL FREE: 1-800-451-4319

Available at B Dalton Booksellers, Waldens and Software Etc. nationwide.
In the UK contact Computer Bookshops 021-706-1188. Write for our free catalog.

memory

Abacusliiii

Dept. B12, 5370 52nd Street SE
Grand Rapids, Ml 49512
Phone: (616) 698-0330
Fax: (616) 698-0325
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Top Performers.

H.ILM.S. 3865X/16 MHz

* INTEL 803865X MICROPROCESSOR RUNNING AT 16 MHz

* SOCKET FOR 16 MHz 80387SX MATH COPROCESSOR

525" 1.2 MB OR 3.5° 1.44 MB DISKETTE DRIVE

* DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)

1 MB 80 NS MEMORY (OR 2 MB, 4 MB EXPANDABLE T0 16 MB)

40 MB HARD DISK 38 MS, 800 KB DATA TRANSFER RATE

 HI-SPEED 2 SERIAL PORT(S), 1 PARALLEL PORT

101 ENHANCED TACTILE “CLICK™ TOUCH KEYBOARD

© 200 WATT SWITCHING POWER SUPPLY

8 EXPANSION SLOTS (2=FAST SLOTS/8 BIT, 1=8BIT, 5=16 BIT)

* HI-PERFORMANCE 16-BIT VGA CARD (800 x 600) OR
OPTIONAL (1024 x 768)

® 6 LAYER H.LM.S. (U.S.A.) MOTHER BOARD

» LATEST AMi 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND
HARD DISK FORMATTING UTILITY SOFT\ ARE)

* 10 YEAR BATTERY WITH CLOCK CALENDAR

 DISK CACHE AND EMS UTILITY SOFTWARE

® H.1.M.S. SMALL FOOT PRINT, 4 BAYS CASE

$1750

HIMS 386SX 16 MHz WITH NO MONITOR

H.IM.S. PAGE MODE SERIES
16 AND 20 MHz 386

* INTEL 80386 MICROPROCESSOR RUNNING AT 16 MHz ( OR
20 MHz )

» SOCKET FOR 20 MHz INTEL 80387 OR 20 MHz WEITEK 3167 MATH
COPROCESSOR

® 5.25" 1.2 MB OR 3.5° 1.44 MB DISKETTE DRIVE

© DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)

* 1 MBOR (4 MB OPTIONAL ) 80 NS PAGE MODE MEMORY

* 66 MB 23 MS HARD DISK, 800 KB DATA TRANSFER RATE

 HI-SPEED 2 SERIAL PORT(S), 1 PARALLEL PORT

* 101 ENHANCED TACTILE “CLICK" TOUCH KEYBOARD

® 230 WATT POWER SUPPLY (110/220) FCC, UL, CSA, TUV
APPROVED

* 8 EXPANSION SLOTS (2=32/8-BIT, 1-8-BIT, 6=16-BIT)

* HI-PERFORMANCE 16-BIT VGA CARD (800 x 600) OR
OPTIONAL (1024 x 768)

* 6 LAYERH.LM.S. (U.S.A} MOTHER BOARD

o LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS SETUP, AND
HARD DISK FORMATTING UTILITY SOFTWARE)

* 10 YEAR BATTERY WITH CLOCK CALENDAR

 DISK CACHE AND EMS UTILITY SOFTWARE

 5-BAY STURDY DESKTOP CASE ( 6 BAY VERTICAL CASE
OPTIONAL)

® FCC CLASS B ON TOWER & DESKTQP

$2150

HIMS PAGE MODE 386/20 MHz WITH NO MONITOR

HARD DISK DRIVE 1M8 2mB 4MB
66 MB 22 MS (BOOKB OTR) 1895 | 2050 | 2295
100 MB 22 MS (800KB DTR) 2095 | 2250 | 2550
120 MB 28 MS ESDI 1MB DTR 2550 | 2675 | 2950

HARD DISK DRIVE 1M8 4MB
100 MB 22 MS 800 KB DTR. 2350 2695
120 MB 28 MS 1 MB DTR. ESD! 2795 3150
150 MB 16 MS 1 MB DTR. ESO! 2950 3295
330 MB ESDI 14 MS 1 MB DTR. 3795 4450

H.LM.S. PROFESSIONAL
SERIES CACHE PRO 386 20,
25 AND 33 MHz

* INTEL 80386 MICROPROCESSOR RUNNING AT 20 MHz ( OR
25 AND 33 MHz OPTIONAL )

* SOCKET FOR 80387 OR WEITEK 3167 MATH CO-PROCESSOR

64 K 25 NS CACHE UPGRADEABLE T0 256 K, READ AND WRITE
CACHE WITH WRITE BACK CACHE

* PAGE MODE MEMORY ARCHITECTURE

* 1 MB 80 NS MEMORY UPGRADEABLE TQ 2, 4, 8 MB ON MOTHER
BOARD, 16 MB WITH 32-BIT MEMORY CARD

©525°1.2MBOR 3.5 1.44 MB DISKETTE DRIVE

* DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER 1:1
INTERLEAVE

 HI-SPEED, 2 SERIAL, 1 PARALLEL PORT

250 WATT HEAVY DUTY POWER SUPPLY

101 ENHANCED TACTILE “CLICK" TOUCH KEYBOARD

® 8 EXPANSION SLDTS ( 1=32 BIT, 1=8 BIT, 6=16 BIT )

» LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND HARD
DISK FORMATING UTILITY SOFTWARE)

 HIGH PERFORMANCE 16-BIT VGA CARD {800 X 500) OR OPTIONAL
(1024 X 768)

* 6 LAYER H.IM.S. 64/256 CACHE MOTHER BOARD

* 66 MB 23 MS HARD DISK 800KB DATA TRANSFER RATE

* 6 BAY VERTICAL OR 5 BAY DESKTOP CHASIS { SUPER VERTICAL
10 BAY WITH 375 WATT POWER SUPPLY OPTIONAL )

 FCC CLASS B ON DESKTOP OR TOWER

o DISK CACHE, EMS UTILITY SOFTWARE

$2 495 25 MHz Add $300

33 MHz Add $1200

CACHE PRO 386/20 MHz WITH NO MONITOR

HARO DISX DRIVE 1M8 amB

100 MB 22 MS 800 KB OTR. 2750 3195
120 MB (ESDI} 28 MS 1 M8 DTR. 3195 3595
150 MB (ESDI) 16 MS 1 M8 DTR. 3350 3795
330 MB (ESDI) 14 MS 1 MB DTR. 4195 4695

COMPANY

H..M.S.TECHNOLOGIES has been manufacturing hi-performaiice
computers in California under OEM 1abel for a number of years;
and now H.LM.S. is manufacturing under its own label the same
hi-performance computers 286,3865X, 386 Page Mode and Cache
386 to salisfy your needs in price, performance and after the sale
service, which seems to be a missing feature with most of our
competitors. Just compare our competition and you wil! find the
obvious, then add our One Year On-Site Service at no extra

cost. ... . SURPRISE!

PRODUCT

H.LM.S. manutactures a complete breadth of 286, 386SX, Page Mode
386 and Cache 386 systems H.i.M S is Ihe only company currently
supplying the industry with 386 Cache Pro in verticle, super verticle or
desktop wah FCC Class "B approval. How about our 256K Write Back
Cache Design at down to earth pricing? You can actually afford the high
speed luxury! All the HI.M.S Systems can be custom configured to fit
your needs, so call our expert sales executives 1o discuss your
specifications. Alt H.LM S. Systems come assembied, tested and
burned-in from the Factory for 72 hours at 60¢ Centigrade. The Hard
Disk 1s pre-compsurfed and lormatied H.|.M.S. carries a wide variety of
options like: Video Cards for CAD/CAM and desktop publishing,
printers, monitor's 14" to 25°, Opto magneto drives, math
coprocessors, ploters, pointing devices and sofiware.

SERVICE

AltH.LM.S. computers come with a One-Year On-Site Service included
This gives you an immediate back-up just in case a problem may arise
atechnician can be in your location within 4 to 8 hours from our 414
service locations, including Puerto Rico and Canada

All products are made in the U.S.A.M

H.1.M.S. TECHNOLOGIES Is the Price, Performance and after
sales service leader in the Fast Group.

s 8.3 s 6‘53 5
§MIPS 3 5
amPS
COMPAD EVEREX : AR
( Based on Power Meter 1.5 )

M/ L2
800-367-2924
H.ILM.S. TECHNOLOGIES

368 Montague Expressway ® Milpitas, CA 95035
Phone: (408) 946-9711 » FAX: (408) 946-9744

iBM, COMPAQ, ALR, EVEREX, UNIX, XENIX, NOVELL ARE TRADEMARKS OF THEIR RESPECTIVE COMPANIES.

Rock Solid.
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Everex’s 586SX~1)asecl system offers two extras

August 1989 Everex STEP 386is

Yu can search high and low. But no matter where you look, no matter what price you're prepared
to pay, you can't find another SX-based computer with extras like the Everex STEP™386is.

Namely, PC Magazine’s Editors' Choice award and Personal Computingt Top Rated award.

How did the STEP 386is earn these accolades? It blazes its way to the top in practically every
benchmark test. It runs all your current applications, and also all the 32-bit programs written for the 386,
including UNIX®System V Version 3.2, Microsoft® Windows™ 386, and Paradox”® 386.

And it gives you all this 32-bit power for little more than a 16-bit price.

(If you already own a STEP 286/12 or 286/16, by the way, you can easily upgrade
your system to a STEP 386is just by plugging in our INSTEP™daughterboard.)

Better yet, the STEP 386is comes with a host of other advantages.




he ComPetition cant.

1

» Y
i 1
i |
.y

EDITORS’
CHOICE

F e e =

August 1989 Everex STEP 386is

Like full industry-standard hardware and software compatibility. Eight full-length expansion slots.
Your choice of small footprint or standard chassis sizes. And all the support youd expect behind
Everex's family of award-winning STEP computers and peripherals.

All of which means, quite simply, that when it comes to value, you won't find a better personal
computer than the STEP 386is. But don't take our word for it.

386SX chip!" Personal Computing says its “overall performance and practicality make it the Top Rated
machine among the seven SX-based PCs we tested”

We say it's the best way to step up to 32-bit computing. Call 1-800-334-4552 for more
information and the name of your nearest Authorized Everex Reseller. —c—tEVEREXX—

EVER for EXcellence
Everex, STEP InSTEP and the Everex STEP logo are trademarks of Everex Systems, Ine. 386 15 a trademark of Intel Corp All other mames indicated bv ™ or & ave swadomarbe av sonscronsd tendsmarbe of thote vocassvins haldsre @) 19RQ Fyursy Sucroms Ins
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Bit Phaxswitch diverts the call 10 the fax
machine. The Bit Phaxswitch is avail-
able for $225 from Chaldar (P.O. Box
12566, El Paso, TX 79913, (800) 443-
0791, fax (915) 772-4733).

Radio-Electronics magazine ran an ar-
ticle showing how to build an automatic
switcher (October 1989, page 33). The
Fax-Mate requires the incoming caller to
enter the pound sign (#) from a Touch-
Tone telephone before it will divert the
call 1o the fax machine.—S. W.

I Need a Boost
Id like to upgrade my Tandy 1200. Cur-
rently, my machine has an 8088 CPU, a
10-megabyte hard disk drive, and 256K
bytes of RAM. My hobby is writing
BASIC programs for genealogical and
stamp-cataloging applications. All my
programs are I/0-bound, even when
compiled, and I'm looking for a way to
improve execution speeds.

I'd also like to be able to run Peach-
Tree Complete II, which requires 512K

OVER

INTRODUCING THE

ICTORY  =ziR 0F MATH
TATISTICS

It's Victory Over Statistics, a 200-page manual, published by
GTE Data Services, Inc. Written in everyday English, Victory
Over Statistics with its menu-driven diskware will take you from
the basics, such as averages and variance, all the way to
double exponential smoothing and regression analysis.

Step by step, at the pace you choose.

All you need is an IBM PC or compatible with a 5.25 disk drive

That's one set of numbers even a math hater can love.

$35 CURE FOR

At last, PC users can
master statistical analysis
without a masters in math.

and 128K memory plus $35.00.

Data Services

THE POWER IS ON

tax. Please rush my
Victory Over Statistics manual and disk.

Name

To order, send the coupon and a check, payable to GTE Data Services, Inc.
Please ailow four weeks for delivery.

Here's my check for $35.00, plus $4.00 for postage
and handling. Florida residents please add 6% sales

Victory Over Statistics, F1M
GTE Data Services, Inc.

P. O. Box 290152

Temple Terrace, FL 33687-0152

Address

City

State Zip

Telephone Number ( ) -
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bytes of RAM and at least a 20-megabyte
hard disk drive.

I read with interest the Short Take on
the SOTA 286i accelerator (December
1988). Now I have literature from Sota
describing its 386si accelerator and op-
tional Memory/16i. From the literature,
it appears that the 386si and the Mem-
ory/16i could provide faster execution
and increase my system’s main memory
to 2 megabytes, all for about $1100. At
this cost, I wouldn’t hesitate to install a
40-megabyte hard disk drive for another
$600. If all went well, I would be set for
at least five years.

However, when I visited the local re-
tailer that carries Sota products, I was
advised that it would be a mistake to try
to upgrade in this way. According to the
salesperson, the Tandy 1200 has an 8-bit
bus that would prevent an accelerator
from producing any improvement in I/0
speed. At the same time, the salesperson
was trying to sell me a brand-new 80386
machine. At this point, I need a second
opinion.

George A. Pohl
Sherrill, NY

If you installed the Sota 386si card, you
would have an 80386SX running at 16
MHz. This would increase the computa-
tional speed of your Tandy 1200, but you
would still be I/0-bound because of the
limitations of the 4. 77-MHz 8-bit bus.

I'd advise you to take that $1700 you
wanted to invest in your old computer and
purchase a newer AT compatible. You
can get quite a reasonable machine with
at least a 12-MHz 80286 CPU, 1 mega-
byte of RAM, and an EGA or VGA display
for that amount. Check the ads in BYTE
for a price comparison.

If you don’t want to spend that much,
at least increase the RAM in your Tandy
1200 to 640K bytes and obtain disk-cach-
ing and printer-buffering software. That
will give you a noticeable improvement in
1/0 throughput.—S. W.

FIXES

¢ In “The Unix Shell” (September) on
page 318, near the top of the second col-
umn, the example should read: rm -r
wp\*.%. Omitting the backslash would
cause all files in the current directory to
be removed as well.

¢ In past months, the author’s biography
for David Fiedler (The Unix /bin) has
been incorrect. Fiedler is the publisher of
the journal Root, not the editor. Bruce
Hunter is the editor. @



CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Stringing Up C
Dear Jerry,

Once again, you’ve shown your strong
dislike for Unix and the C language. As1
communicated to you before, 1 share
your dislike of C’s string-handling capa-
bilities. Someone should improve that
language by including in <string.h> the
appropriate string functions to make C as
easy as BASIC. An emulation of the
MIDS$, INSTR, and string concatenating
syntax is particularly needed. In the C
language, there is no equivalent for all
the things you can do with BASIC’s
MIDS$, while with other functions, such
as LEFT$ and RIGHTS$, you can write C
subroutines easily enough. Maybe I am
too stupid to write these, but I find string
handling in C laborious; it can be done,
but not elegantly.

A note about the Cray machine avail-
ability to the hoi polloi. With Intel’s new
chip, the 80860 (or N-10 or i860), we
will soon see Cray-like desktop ma-
chines. There’s little more need for the
Cray and its availability.

Paul A. Elias
Fountain Hills, AZ

Well, the desktop Cray isn’t quite here
yet.—Jerry

Path-Name Lament
Dear Jerry,

I am writing to you in exasperation. 1
recently received Clipper, the dBASE
compiler from Nantucket. I also have the
SBT accounting system, which I keep or-
ganized in a number of different directo-
ries. I planned to use Clipper to recom-
pile the SBT program whenever I make
changes.

Much to my surprise, I discovered that
Clipper does not support path names in
its response files! There goes my file
organization.

Now, we have had path names as part
of the file specification since 1983, yet
people are still writing programs that do
not accept path names. Other examples
are Make from Microsoft and Keymap
from The Software Link. Frankly, I see
very little excuse for this. If someone

needs to access more than the maximum
20 files, then he or she can define a new
file-handle alias table and set the address
at offset 0034H to point to it and then set
the word at 0032H to the size of the new
table. The only thing to make sure of is
that all files are closed and that 0032 and
0034 are reset to their initial values when
the program terminates.

As for parsing a file specification, 1
created a complete file-specification
parser. It required two days to complete.
1 wrote it in Microsoft Pascal, using an
IBM editor. I now use it in all my pro-
grams that require parsing or simply
checking the correctness of a file speci-
fication. Are these people telling me that
I can do something with my feeble re-
sources that these ‘“professional” soft-
ware companies cannot?

Ed Swaneck Jr.
Poland, OH
Yeah. I get to feeling that way, too.
—Jerry
APL Coding
Dear Jerry,

I read with some interest your “Lan-
guage Sojourn” column (April). My
company—a consulting firm—recently
worked on a similar application. Unfor-
tunately, instead of having the luxury of
choosing an appropriate language, we
were forced to do the job in STSC’s
APL*Plus.

We had originally planned on doing
the job in C, which would have taken a
trifle more code than in BASIC and
brought us in a healthy fee commensu-
rate with the effort involved. As you
might imagine, this turned out to be a
consultant’s nightmare: Instead of bill-
ing for the effort of development of

continued
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powerful programs

Blaise Computing, manufacturer
of function libraries that offer
easy-to-use solutions to your pro-
gramming needs, introduces:

POWER TOOLS PLUS/5.0—$149
—completely integrated and lightning-fast routines
{o help you:

@ Add moving bar pull-down menus and windows to your user
interfaces; NEW! @ Generate context sensitive help
screens; NEW! @ Add easy-to-use date and time conversion
routines; NEW! @ Let users choose from window
oriented pick lists; NEW! @ Create and access “huge”
data structures; NEW! @ Use multiple-line edit fields with fully
configurable edit keys; NEW! @ Speed up your sorting
with flexible in-memory sort routines; NEW/

@ Add EMS support; NEW! @ Write TSRs and ISRs easily;
@ Control DOS memory allocation;

@ Create powerful programs in Turbo Pascal 4.0 & 50!
Tarbo C TOOLS/2.0—$149

— tight, fast, kigh quality functions to help you:
@ Add easy-to-use mouse support for windows and menus; NEW!
@ Quickly include virtual windows and menus; NEW!

@ Integrate your windows and menus with Turbo Cs text
windows. NEW! @ Create context-sensitive help screens; NEW!
# Provide multiple-line edit fields with fully configurable
edit keys; NEW! @ Use keyboard and video services
(including enhanced keyboard and VGA ) NEW!

@ Write TSRs and ISRs easily; @ Create powerful programs
inTurbo C L0, L5 and 20!

FREE with these products!

Source code, complete sample programs, a compre-
hensive reference manual with extensive examples, the
Norton Guides Instant Access Program, and an online
database. We also offer free technical support and a
bulletin board system dedicated to technical issues.

Unleash your programming potential!
Blaise Computing offers programming tools that are
fast, flexible and affordable. Call now to order or to ask
for a free brochure on our full line of products for C
and Pascal.

Put Blaise tools to the test!
If at any time during the first 30 days you are not
completely satisfied with their speed and flexibility,
we'll refund your money.

Call 800-333-8087 today!
BLAISE COMPUTING INC.
2560 Ninth ., Suite 316, Berkeley, CA 84710, (415) 5405441
PAX: 415-540-1938

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458,
oron BIX as “jerryp.”
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CHAOS MANOR MAIL

20,000 lines of code, we were able to
stretch it out to only 2000 lines of code
and bill on the basis of results—a fraction
of what we had anticipated.
Jedediah West
New York, NY

For getting a problem solved fast, there's
often no way to beat APL, and the STSC
implementation is, APL enthusiasts tell
me, very good.

I sure wouldn't want to maintain an
APL program, though.—Jerry

Software Modeling
Dear Jerry,

Your comments on The Limits to
Growth by Dennis and Donella Meadows
(June) brought back memories of the
early 1970s, when the work and the sub-
ject were “hot” topics. I had worked for
almost two decades in the nuclear energy
program at Argonne National Laborato-
ry, and I was familiar with computer
modeling and the “science fiction” that
often came out of it. :

I attended a meeting of the Chicago
section of the American Institute of
Chemical Engineers at which Jay Forres-
ter was scheduled to talk, but Dennis
Meadows filled in at the last minute. In
the question-and-answer session after-
ward, I asked Meadows about how the
data was used to validate the model,
since he had described the historical de-
mographic, economic, and industrial
data used to fit the coefficients in the
various equations assumed to be valid. In
particular, I wanted to know whether
they had ever run the model backward to
see if it would predict the past—a sensi-
tive test, and a logical one.

Meadows replied that they had tried it,
but the results were unsatisfactory, and
they had no clear explanation at that
time, so it was not included. My re-
sponse was that there was no model that I
could imagine that would include the ef-
fects of innovation or of unexpected ca-
tastrophe, and that the work was an unre-
liable extrapolation of data beyond
reliability based on the instincts and in-
sights of the well-meaning investigators.
I dimly recall uncharitably referring to it
as “mathematical masturbation.”

With the 20/20 hindsight that comes
with additional years of learning, I now
recognize that although the data covered
periods involving the industrial revolu-
tion, urbanization of society and the
problems of cities, the period of modern
sanitation and medicine, and the migra-
tion of intellectuals due to the persecu-
tions in Europe and Asia, these points
were often included only peripherally
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and not in microscopic detail.

The recent spate of record high and
low temperatures, of droughts and
floods, and of increased ozone concen-
trations on the earth’s surface and their
decrease in the upper atmosphere indi-
cate that, even with supercomputers, our
models are better suited to predicting the
past.

As an engineer, I am familiar with the
successes of computer modeling of fluid
flows. Yet they are still trying, retrospec-
tively, to predict El Nino, the massive
perturbation in the global weather cycle
due to the coupling of the heat balance of
the earth, winds, and oceanic upwelling.
(A pedant would refer to this as thermal
and hydrodynamic coupling between
baroclinic and geostrophic flows.) We
don’t predict earthquakes; rather, we
seek to minimize the consequences of
earthquakes, volcanic eruptions, torna-
does and hurricanes, as well as other
“short-term™ natural disasters with
major impact on the food chains, soil
conservation, and the balances of weath-
er and competing species.

I could go on, but you probably know
as much as I do, or more. Where do we
balance the responsibility to be complete
and correct against calling attention to
potential problems? The dilemma is an
ancient one—free speech versus crying
fire in a crowded theater, or crying wolf
too often. In the nuclear safety business,
we had some job security in thinking up
unlikely mechanisms for accidents so we
could study their potential consequences
and how to prevent them. How is such
“hazard mongering” different than the
pronouncements of the Club of Rome?

In short, I enjoy your columns for
their wide range and because they pro-
voke thought, even if the problems don’t
always have a simple, or any, answer.

David Miller
Downers Grove, IL

When we were younger, ‘“That’s what the
computer says” was a darned near unan-
swerable argument. Of course, com-
puters can’t do more than model what we
already understand. —Jerry

Z-88 Problems
Dear Jerry,

I have been reading in BYTE about
your adventures with a Sinclair Z-88. I
have used one since October 1987, and I
think my experiences might help you.

First, I think your machine is faulty. It
shouldn’t have lost your files, even if you
didn’t quite understand the file program-
storage system. It also shouldn’t have had
the mysterious battery problem that you

mentioned in the June issue.

My Z-88 showed similar problems. It
would very occasionally lose all sus-
pended activities when it was lying low
and “switched off.” Sometimes it would
operate again only after a soft reset. On
other occasions, it showed battery prob-
lems similar to the ones that you men-
tioned. Because these faults were infre-
quent and had no apparent common
cause, I always tended to think that I had
done something wrong and that the ma-
chine was really O.K.

After I had used the machine regularly
for about 11 months, the problems be-
came more frequent, culminating in one
glorious day when the Z-88 decided that
the RAM packs I was using weren’t
really there at all. It wouldn’t access
them in any way.

That’s when I sent the machine back
and got a new one. My new Z-88 is per-
fect—there have been no lost files, no
power supply problems.

The moral of this story is: Don’t keep
blaming yourself; blame the machine,
and change it for a new one.

I must be one of the few people around
who use a Z-88 as their main computer. [
have access to other microcomputers—
IBM PCs and clones, Macintoshes, and
so on—but I decided long ago that I
would never buy myself a machine until I
could find one that didn’t take over be-
cause of its physical size. Even in an of-
fice or study, a desktop microcomputer
is pretty intrusive. I suppose I was undu-
ly affected by Alan Kay’s Dynabook
paper all those years ago.

Anyway, when the Z-88 turned up, I
grabbed it, and it’s marvelous. Admit-
tedly, you have to plan its operation dif-
ferently from that of conventional micro-
computers, but that doesn’t mean that its
systems are wrong and that the rest are
right. Cambridge Computers was obvi-
ously unlucky in the timing of the launch
of the Z-88, which coincided with the
rapid rise in memory-chip prices. But I
can’t help thinking that Clive Sinclair’s
abhorrence of disk drives will prove right
in the long run. Here in England, there is
a cheap cassette tape streamer on the
market that avoids the need for expensive
EPROMs.

J. G. Chadwick
Warrington, U.K.

Well, Sinclair sent me another Z-88, but
getting it seems to have cured all the
problems of the original one!

Idon’t think I'd care to use the Z-88 as
my only computer, but I do like its light
weight, and I carry it most places I go.

—lJerry m



This is where it all
comes together.




Quality

Gateway 2000’s quality standards set us apart from our
:ompetition. ¥~om the top quality name brand components used
n our systems 1o the painstaking quality assurance tests we
un on our machines, you are guaranteed a top quality computer.
Our complete line of computer systems are hand built in our
Aactory located just outsidz Sioux City, lowa. State of the art
iechnology is used to provide you with a combination of perform-

nce, compatibility, and reliability that few vendors can match.
ne customer reeently wrote: “The quality of your work is
xemplary and frankly has made a lot of others jealous becaise
hey bought systems which were comparable in quality but wiih
a stiff price difference”—George Syty.

—

Service

Gateway 2000’ service policies are the best in the industry.
We stand behind all of our systems with a 30 Day Money Back
Guarantee ard a | Year Warranty. We also offer Lifetime
Toll-Free Technical Support, and Free Federal Express Ship-
ping of reriacement parts. If our technicians can’t solve your
problems aver the phone or Fed-X you a solution we can dispatcha
technician to most locations to provide Free On Site Service.
Our policies are great, but it’s our people that really set us apart
from the competition. Look at what our customers wirite:

“Thank you very much for kind attention and help. I am
highly recommending your corporaiton to ¢olleagues for your
quality and service”—Herbert Markley.

“I've always heard your forte is castomer service, and now you
have definite!y proven it to me” - Jose De Jesus.

“I am really glad I chose Gateway 2000”—Jerry Langland.

“I feel ccmpelled to express my gratitude to your company for the
impeccable service and support I received”—Andrei Weiszmann

“It is a pieasure indeed, o work with a computer sales
company ika! exhibits a genuine desire to satisfy the customer”—
Ron L. Kinney.
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This is where it all comes together.

We founded Gateway 2C00 on this farm located near Sioux
C:ty, lowa to prcvice top quality compute:s:at unbeatable prices
with uncompromising service after the sale. No other company
offers you the combarazion of Price, Quality, and Service that
we do. We want you to bz comoletely satisfied with your decision to
purchase a Gateway 2C060 computer system, and you have our
personal pledge that vou will be. We look forward to you joining
our thousands of satisfizd customers, and establishing a long
lasting business relatiorship.

S'ncerely,

Ted Baitt
President

Norm Weitt Jr,
Vice President

B YTE
AWAlogi

DISTINCTION

Price

Gateway 2000 offers the most aggressive prices in the industry.
We offer fully loaded machines for the same price as most
vendor’sstripped down models. One customer wrote “I'm surprised
that the computer media haven't mentioned anything about your
prices relative o the rest. You don’t merely edge them out you
blow them away”—Clarence Larson. Look at our prices on the
back page of this ad, shop around, compare apples to apples,
then call Gateway 2000's knowledgeable sales staff to discover the
GATEWAY DIFFERENCE. “I chose Gateway after much
research because I felt thet the product was the best value for the
money and the sales staff was very patient with my never ending
list of questions and and imguiries”—Keith Lazan.
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4 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2795.00

64K Cache Add $500

2 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Dnive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2395.00

with Desqview 386

80286-12 Processor

2 Megs RAM

1.2 Meg 5%” Dirive

1.44 Meg 3.5” Drnive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2195.00

Call for Custom Configurations

4 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5" Drive

160 Meg ESDI Drive

16 Bit VGA Board

14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$3495.00

64K Cache Add $500

GATEWAY 2000 « PO. BOX 2000

SERGEANT BLUFF, IOWA 51054
800-523-2000+712-943-2000
FAX 712-943-2023

Due 1o the volatdity in the DRAM market, all pric

80286-16 Processor

2 Megs RAM

1.2 Meg 5% Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2295.00

Circle 135 on Reader Service Card

64K Cache RAM

4 Megs RAM

1.2 Meg 5%" Drive

1.44 Meg 3.5” Drive

160 Meg ESDI Drive

16 Bit VGA Board

14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$4995.00

Gas Plasma Display Screen
2 Megs RAM

1.44 Meg 3.5" Floppy Drive
External Port for 5'4” Drive
40 Meg 28ms Hard Drive

1 Parallel & 1 Serial Port
Full Length 16 Bit Slot
Expansion Slot (16 Bit)
External EGA Monitor Port
84 Key Keyboard

MS DOS 3.3 Installed

$2993.00

80286-20 Processor

2 Megs RAM

1.2 Meg 5'%” Drive

1.44 Meg 3.5" Drive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
| Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2395.00

Ask about our Installation Program




WHAT’'S NEwW

Apollo Underprices
68030-Based Unix
System

he Apollo Series 2500 is

a workstation—with all
the bells and whistles of a
LAN node—at a personal com-
puter price. It includes a 20-
MHz Motorola 68030, a 68882
floating-point coprocessor, 4
megabytes of RAM, and a 15-
inch paper-white display with
a maximum resolution of 1024
by 780 pixels.

There’s no need for a hard
disk drive; the system has net-
working support that in-
cludes built-in Ethernet, IBM
Token Ring, and Apollo
Token Ring support, Apollo
says. But if you’d like a local
drive, you can buy an optional
100- or 200-megabyte SCSI
hard disk drive.

All the features of the
2500 are built onto a single
motherboard that’s approxi-
mately the size of a full-size
IBM AT board. The only ex-
pansion slots are for the hard
disk drive controller and for
memory. The 2500 has room
for 16 1-megabyte single in-
line memory modules. When
4-megabyte SIMMS become
available, users will be able to
pack the machine with 64
megabytes, Apollo says.

The 2500 comes with Unix
System V release 3. Apollo
says that the system will run
any of the 2500-plus Unix ap-
plications that run on other
Apollo systems.

Price: $3990; with 100-
megabyte SCSI hard disk
drive, $5490; with 200-
megabyte SCSI drive, $8495;
19-inch monitor, $1500.
Contact: Hewlett-Packard
Co., Apollo Division, 330 Bil-
lerica Rd, Chelmsford, MA
01824, (508) 256-6600.
Inquiry 1127.
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Apollo built its Series 2500 with LAN support and Unix

workstation performance.
e 75-key keyboard with a numer-
ic keypad.
PUt an 80386SX The system’s internal
in Your Lap power supply automatically ad-
justs to changes in voltage,
he LapPRO-386SX from according to the manufacturer.

Dauphin Technology is an
8-/16-MHz 80386SX-based
laptop system with no wait
states. It comes with 2 mega-
bytes of RAM, which you can
expand to 4 megabytes.

Also included is a 40-
megabyte 28-ms hard disk
drive and a 1.44-megabyte
3%-inch floppy disk drive.
You can also have the factory
install a 5%-inch floppy disk
drive. A 10-inch 640- by
400-pixel LCD EGA/CGA
monitor is standard, as is a

It operates from a 110- or
220-volt power source, and
also from a 12-V cigarette
lighter. There’s a removable
and rechargeable battery
pack.

The LapPRO-386SX mea-
sures 3 inches high by 12%
inches wide by 16 inches
deep, and it weighs 16%
pounds with the battery pack.
Price: $4995; expansion
chassis, $295; 80387SX-16
math coprocessor, $550; 4-
megabyte upgrade, $735;

SEND US YOUR NEW PRODUCT RELEASE

We'd like to consider your product for publication. Send us full
information, including price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Information contained in these items is based
on manufacturers’ written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw

and microbytes. hw conferences.

2400-bps internal modem,
$189; 360K -byte floppy disk
drive, $259.

Contact: Dauphin Technol-
ogy, Inc., 1125 East St.
Charles Rd., Lombard, IL
60148, (312) 627-4004.
Inquiry 1128.

Wang Reinforces
Its PC Presence

w ang Laboratories has
reinforced its formerly
sparse line of IBM PC com-
patibles with four new systems.
The quartet of Wang-
designed-and-built clones in-
cludes 16- and 20-MHz
80286-based systems and two
80386SX-based systems: a
16-MHz AT clone and the
company’s first Micro Chan-
nel PS/2 clone.

The two 80286-based sys-
tems (dubbed the PC 250/16
and PC 280/20) and the
80386SX-based AT compatible
(the PC 350/16S) include 1
megabyte of RAM and a single
3%-inch floppy disk drive.
Wang touts its 16-MHz
80386SX-based MC 350/16S
as compatible with IBM’s PS/2
Model 55 SX but claims it
has more on-board memory ca-
pacity and expansion options.
The system includes five
Micro Channel slots, 2 mega-
bytes of RAM, a single 3%-
inch floppy disk drive, and
an on-board 16-bit VGA.

All four systems let you
put up to 8 megabytes on the
motherboard. Monitors are
optional.

Price: PC 250/16, $2095;
PC 280/20, $2995; PC
350/168, $2695; MC
350/168, $2995.

Contact: Wang Laboratories,
Inc., One Industrial Ave.,
Lowell, MA 01851, (508)
459-5000.

Inquiry 1129.

continued
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WHAT’S NEW

Really Seeing
What You Get

hile many applications

trumpet their
WYSIWYG abilities, the fact
remains that what you see on
the screen is only an approxi-
mation of the final printed
output.

But MegaScan Technol-
ogy’s Document Display Sys-
tem (DDS) changes all that.
With a display resolution of
4096 by 3300 pixels on a 19-
inch paper-white noninterlaced
diagonal screen, it actually
shows 300 dpi on the screen,
for nine times the display
density of a VGA monitor.

The DDS has an active
screen area of 13% by 11
inches, letting you see full-
page documents at the same
size, density, and image
quality—dot for dot—as laser-
printed output. MegaScan
claims that while fonts that
are smaller than 8 points are
usually illegible even on
high-resolution monitors,
DDS users can comfortably
read fonts that are as small
as 4 points.

The DDS card uses a 2-
megabyte frame buffer, hold-
ing document images that are
up to 12 million pixels, along
with menus, display primi-
tives, and data structures. And
the system’s dual-ported
video RAM has a 1.5-gigabit-
per-second data transfer rate
to the monitor controller via a
short optical-fiber cable. The
monitor itself uses a 72-Hz
refresh rate.

The DDS is available for
the IBM AT and compat-
ibles, as well as VMEbus
systems such as Sun worksta-
tions. Drivers for popular
graphical user interfaces, in-
cluding Windows, are avail-
able now, with a Presentation

50 BYTE * DECEMBER 1989

ractical Solutions’ new

Cordless Mouse for
Apple, Amiga, and Atari
systems includes an 8-bit 12-
MHz CMOS microproces-
sor for plug-and-play com-
patibility, the company says.

In conjunction with an in-
frared receiver and a set of
adapters for the receiver, the
Cordless Mouse works with
Macintosh Plus, SE, and II
models; all Amiga models;
and both the Atari ST and
Mega models, Practical
Solutions says.

Resolution is 200 dpi, and
tracking speed is rated at up
to 600 mm per second. Like

most other rodents, the

Manager driver expected to
be available by the end of the
year.

Price: $11,000.

Contact: MegaScan Tech-
nology, Inc., 42 South St.,
Hopkinton, MA 01748, (508)
435-2600.

Inquiry 1136.

Light Pens Meet
PCs and CAD
Terminals

he DT200 series of
1024- by 1024-pixel light

pens is available for
CGA, EGA, Super EGA, and
VGA monitors, as well as for
customized plug compatibil-
ity with several terminals.

Mac compatibility is next,
the company promises, with a
Mac product planned for
mid-1990. Supported termi-
nals—for CAD, process con-
trol, and menu selection—
include Beehive, Harris,
Telex, C. Itoh, Memorex, and
Wyse.
Price: $135 to $210.
Contact: Design Technol-
ogy, 1050-R Pioneer Way, El
Cajon, CA 92020, (619)
440-7666.
Inquiry 1139.

Smart, Cordless Mouse Distinguishes
Between Apples, Amigas, and Ataris

Cordless Mouse alsohasbal- |
listic control, so the faster
you move the mouse, the '
faster the cursor jumps
across your screen.

For power, each Cordless |
Mouse requires two AAA
batteries. A sleep mode
works after the mouse isidle |
for more than 2 minutes, and
an automatic shutoff func-
tion powers down the mouse
after it sits idle for more than
10 minutes.

Price: $149.95.

Contact: Practical Solu-
tions, 1135 North Jones
Blvd., Tucson, AZ 85716,
(602) 322-6100. ?
Inquiry 1137. |

Give Your PS/2
a Nine-Track Tape
Memory System

I nterface Data’s XT/AT-
compatible nine-track tape
system is now available on
PS/2 platforms. The new sys-
tem consists of a Micro
Channel architecture-based
add-in card with cabling to
your choice of breadbox-size or
two-breadbox-size periph-
erals. Included on your MCA
card is a 5-MHz Z80-based
processor, which facilitates
data transfer to a maximum
rate of 250K bytes per second.
Data transfer mode is direct
memory access, interrupt con-
trolled. RAM is 64K bytes.
Series 3/98 will read tapes
on 7-inch reels at data densities
of 1600 and 3200 bits per
inch (for data backup). The
larger Series 3/99 systems
read tapes on 10%-inch reels.
Each Series 3/99 reads tape
densities of 1600 and 3200 bpi,
as well as the more tradition-
al 800-bpi densities. A high-
performance Series 3/99
GCR (group code recording)
system can handle tapes with
6250-bpi densities.

Price: Series 3/98, $4995;
Series 3/99, $5499; Series
3/99 GCR, $10,995.
Contact: Interface Data,
Inc., 800 West Cummings
Park, Suite 6900, Woburn,
MA 01801, (617) 938-6333.
Inquiry 1138.

Two Printers in One

f your printing needs in-

clude both PostScript and
Hewlett-Packard page-con-
trol-language (PCL) capabili-
ties, Personal Computer
Products’ dual-standard Laser-
Image 1100-PS will elimi-
nate the big bucks and space
problems of buying two
printers. The 1100-PS includes
both an Adobe PostScript in-
terpreter and HP LaserJet
Series I emulation. You can
switch between the two with a
front-panel switch.

The printer’s PostScript
interpreter has 35 typefaces
from 11 font families, and,
according to the company, it
supports the entire Adobe li-
brary of downloadable fonts.
On the Hewlett-Packard side,
the 1100-PS includes 24 stan-
dard fonts, as well as support
for all PCL-compatible down-
loadable fonts.

The 1100-PS comes with
RS-232C, RS-422, and paral-
lel ports. It’s rated at 6 pages
per minute at 300-dpi resolu-
tion. Two megabytes of
RAM is standard, and you can
expand it to a maximum of 4
megabytes. The standard paper
tray holds 150 sheets, and the
auxiliary tray holds 250 sheets.
The printer is available alone
or bundled with the Image-
Press desktop publishing
software.

Price: $4995; with Image-
Press, $5295.

Contact: Personal Computer
Products, Inc., 11590 West
Bernardo Court, Suite 100,
San Diego, CA 92127, (619)
485-8411.

Inquiry 1135.

continued



After centuries of practice,
mankind perfects engineerin
calculations: MathCAD.

Announcing MathCAD 2.5:
The Dawn of a New Age.

What the historians will call it,
only time will tell.

Perhaps the Century of Speed, or
the Era of Ease. But whatever the
namg, this is the age of MathCAD 2.5,
the only math package that looks
and works the way you think.

cquations anvwherce on the screen,
add text to support vour work, and
graph the results. Then print vour
analysis in presentation-quality
documents.

It has over 120 commonly used
tunctions built right in, for handling
cquations and formulas, as well as
exponentials, differentials, cubic
splines, FFTs and matrices.

v udew
ava Yiew

No matter what kind of math you
do, MathCAD 2.5 has a solution
# for you. In fact, it’s used by over
60,000 engincers and scientists,
including clectrical, industrial, and
mechanical engineers, physicists,

Standard Math Motation Ratelix Arithnetic
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biologists, and cconomuists.
But don’t take our word
for it; just ask the experts.
PC Magazine recently
described MathCAD as
“‘everything you have ever

3-D Flshnet Plotting Equation Solving

Clven

Tl
e-543 ¢ latn)
Find(e) = 1,146

A March 14,
dreamed of in a mathemat- | 1989issuc.

MathCAD 2.5 includes 3-D plorting, HPGL sketch

import, and PostScript outpus. ical toolbox.”? Best of °88

Best of °87
And for Macintosh®

MathCAD is far and away the
best-sclling math package in the
world. Because it lets vou perform
engincering and scientific calcula-
tions in a way that’s faster, more
natural and less error-prone than
the way you’re doing them now—

uscers, we present MathCAD 2.0,
rewritten to take full advantage of
the Macintosh interface. Entering
operators and Grecek letters into
cquations is pure simplicity!

Look for MathCAD 2.5 at vour
local software dealer, or give us a

whether you’re using a scratchpad 3 S call. For more information, a free
? e

calculator, spreadsheet or program 3 ) “‘\?‘;g,:;-.k, demo disk, or upgrade information,

vy

dial 1-800-MATHCAD (in MA,

that you wrote yoursclf. ) (TN
' 617-577-1017).

And now we’ve made the best
cven better. MathCAD 2.5 is a dra-
matically improved version that in-
cludes three-dimensional plotting,
cnhanced numerical analysis, and
the ability to import HPGL files
trom most popular CAD programs,
including AutoCAD? And now you
can print on PostScript® compatible
printers.

And like before. MathCAD?s live
document interface™ lets you enter

Available for IBM® compatibles
and Macintosh computers.

TM and ® signify manufacturer’s trademark or
manufacturer’s registered trademark respectively.

MathCAD

MathSoft, Inc. One Kendall Squarc, Cambridge, MA 02139

U.K.: Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9768. PE
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When we put our minds to
designing the next generation of
pointing devices, we started
with our hands. It turns out that
thumbs have over twice the muscle and agility of
other fingers—which only go up and down.

We tested dozens of prototypes. None beat the
body you see before you. A trim 4.25" x 5.25! fully
equipped with a low-inertia, lightweight ball (placed
under the thumb), three buttons
(under the fingers), and room
to rest the hand.

Trackman is smart, too: *'1'9

adjustable from 50 to over 5 “).119
15,000 d.p.i. resolu-

tion (default at 300);

on-the-fly ballistic driver: lots of built-in

menus to speed up popular keyboard based

applications. Even a shell for Lotus 1-2-3

Simp/e to install, this stationary mouse is
compatible with all other top-selling mice.
TrackMan is guaranteed to work with any
application on a 256K |BM (or compatible)
personal computer. Price? $139 complete
with Satisfaction Guarantee, and 7-Days-
A-Week Product Support.

For further information call:

800-231-7717

In California: (800) 552-8885
In Canada: (415) 795-8500

In Europe: ++41-21-869-9656

OGHTECH ey

R
/v-l w

*Serial version. Bus version is $149.™1-2-3 is a trademark of Lotus Corp.
Circle 188 on Reader Service Card (DEALERS: 189)



WHAT’S NEW

Cutting-Edge
Graphics
for ATs

f VGA resolution, speed,

and color choice aren’t suf-
ficient for your needs, Hew-
lett-Packard has a pair of IBM
PC graphics boards that go
beyond VGA by using Texas
Instruments’ dedicated
graphics processor chips.

The HP Intelligent Graph-
ics Controller 10 IGC-10)
uses a TI TMS34010 graph-
ics processor. It gives you a 16-
or 256-color display out of a
palette of 256,000 and can
display applications in 640 by
480, 800 by 600, and 1024 by
768 pixels. Hewlett-Packard
says that in performance, the
IGC-10 betters a standard
VGA card by five times.

On the high end, the com-
pany claims that the Intelligent
Graphics Controller 20 (IGC-
20) is the first shipping PC
graphics card based on the
Texas Instruments TMS34020
graphics processor. It has 15
times the performance of a
conventional VGA card,
Hewlett-Packard says. With a
capable monitor, the IGC-20
can give you 1024- by 768-

Hewlett-Packard says that its IGC-20 is a TMS34020-based
board that offers 15 times the performance of a conventional

VGA card.

pixel or 1280- by 1024-pixel
resolution, and it displays 256
colors out of 16.7 million.
Both the IGC-10 and
1GC-20 work with all IBM
ATs and compatibles, as well
as the new generation of
EISA-bus systems. They’re
compatible with all software
that works with the TIGA
(Texas Instruments Graphics
Architecture) 340 and the new
Direct Graphics Interface
Standard. DGIS-compatible
software includes such com-
mon graphical user interfaces
and applications as Microsoft
Windows and GEM. Both
boards also have a “VGA
pass-through” feature that
lets you use them in your
system in conjunction with

a standard VGA board.

The boards each come
with 512K bytes of RAM. But
if you need even better per-
formance, you can upgrade
them. The IGC-10 takes up
to 1 megabyte of vidleo RAM
and up to 3.5 megabytes of
RAM; the IGC-20 will handle
2 megabytes of VRAM and
3.5 megabytes of RAM.
Price: Intelligent Graphics
Controller 10, $995; Intelli-
gent Graphics Controller 20,
$2495; 512K-byte VRAM up-
grade, $400; 512K-byte
RAM upgrade, $330.
Contact: Hewlett-Packard
Co., 3404 East Harmony Rd.,
Fort Collins, CO 80525,
(303) 229-3800.
Inquiry 1141.

#
| Add 80386SX Power to Your Wimpy 80286

\ hile upgrading your

80286-based AT to
the greater power of a 32-bit
80386SX processor has been
possible for quite a while,
you've been limited to add-
in cards that are constrained
by the speed of the bus. Cu-
mulus says that its 3865SX
Card gets by this limitation
through the simple process
of plugging directly into
your motherboard’s proces-
sor socket.

The 16-MHz 386SX card
replaces 80286 processors
with clock speeds of up to 16
MHz. Cumulus says that if
you have an AT or compat-

ible that runs at 8 MHz, you
can expect a performance
gain of 10 percent to 15 per-
cent. The card, which mea-
sures 2% by 2 inches, also
has a socket for an optional
80387SX math coprocessor.
The company claims that
this gives you four times the
performance of an 80286/
80287 combination.

The company says that
once you've installed the
386SX Card, you'll be able
to run all 80386-specific
software, such as Windows/
386 and DESQview/386.
Also included is software
that lets you run expanded

memory (EMS 4.0) applica-
tions in your system’s ex-
tended memory.

The 386SX Card is com-
patible with PGA (pin grid
array) and PLCC (plastic
leaded chip carrier) socket
types. You can install it in
most IBM ATs, PS/2s, and
compatibles, including the
PS/2 Models 30 286, 50, 50
Z, and 60, and the Compaq
Deskpro 286.

Price: $595.

Contact: Cumulus Corp.,
23500 Mercantile Rd.,
Cleveland, OH 44122, (216)
464-2211.

Inquiry 1140.
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Link Your Micro
Channel to a Laser
Printer

he JLaser6-MC uses a

high-speed direct video
interface from your computer
to your laser printer’s print en-
gine. According to Tall Tree
Systems, this gives you print
speeds that are two to six
times faster than what you get
using a standard parallel
printer interface. It works with
the Hewlett-Packard LaserJet
Series II and all Canon SX
print-engine-based printers.

The interface also gives
you the ability to print true
halftone images with up to
256 levels of gray at 70 lines
per inch, and up to 128 levels
of gray at 106 lines per inch.
The company says that this is
done by modulating the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>