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KIENT  The bestcombination

Wy of performance and
value in 1ts class

STANDARD FEATURES:

* Intel 80386 microprocessor
runrung at 20 MHz.

* Standard 1 MB of RAM, optional
2 MBRor4 MB of RAM® expand-
able 1016 MB (using a dedxcated
high speed 32-bit memory shot)

+ Advanced Intel 82385 Cache
Memory Controller with 32 KB ot
high speed static RAM cache.

« Page mode interleaved memory
architecture

* VGA systems include a high
performance 16-bit videv adapter.

* Socket for 20 MH: Intel 80387
or 20 MH: WEITEK 3167 math
COPrOCEsSOr.

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

* Dual diskette and hard drive
controller.

* Enhanced 101-key keyboard

+ 1 parallel and 2 senal ports.

* 200-watt power supply.

* 8 industry standard expansion
slots (6 available).

* 12-month On-Site Service
Contract provided by Xerox.

**Commercial Lease Plan. Lease

for as low as $123/month.
*Xerux Extended Service Plan

pricing starts at $251.

40 MB TTL Monochrome

System

40 MB VGA Color Plus
System $3.79
100 MB VGA Color Plus

System $4.399
100 MB Super VGA Color System
(800x600) $4.49
Prices histed reflect | MB ot RAM.
80, 150 and 322 MB hard dnve

contigurations also available.

THE DELL SYSTEM® 3165X
16 MHz 3868X.

The perfect km profile mainstream
computer, combining 3865X power
and compatibility with unprece-
dented value and support.
STANDARD FEATURES:

+ Intel 803865X microprocessor
running at |6 MH:

* Standand 512 KB of RAM, op
tonal 640 KB, 1 MBor 2 \1Bol
RAM* expandable t0 16 MB
(8 MBon system board)

* Page mode interleaved memory
architecture

*LIM 4.0 support for memory over
640KB.

* Integrated diskette and high per-

formance 16-bit VGA video

controller on system hoard

= Socket tor Inrel 80387SX math
COpRXEsSOT.

+5.25"1.2MBor 3.5" 1.44 MB
diskette dnve.

« Integrated high performance hard
disk interface un system board.

*Enhanced 101-key kevhoard.

* 1 parallel and 2 senal ports.

* 3 full-sized 16-hit AT expansion
shos avarlable

* 12-month On-Site Service
Contract provided by Xerox.

**Commercial Lease Plan. Lease

for as low us $72/month.
*Xerux Extended Service Plan

pricing starts at $187.

20 MB VGA Monachrome

System $1.899

40 MB VGA Color Plus

System $2,399

40 MB Super VGA System
B800x600)

100 MB Super VGA System
{800x60C) $3.099

Prices reflect 512 KB ot RAM

640 KB vervionsof the above watenn
are available tor an additional 350

1 MB veevons tor an awddimonal
$150, and 2 MB vemions tor an
addiional $300

80and 170 MB contiguntions abw
avanlable

THENEW
DELL SYSTEM* 316LT
16 MH: 3868X

This new full-featured, battery
powered 386SX laptop costs less
than most 286 laptope.

STANDARD FEATURES

* Intel BO3B6SX microprocessor
minning at 16 MH:

* Seandand 1 MB of RAM, optional
2 MBot RAM® expandable t
R MB (on the swatem board using
1 MBSIMAM)

*LIM 4.0support for memorny over
I MR.

* Adjustable and detachable 640 x
480 VGA Liquid Cryseal Displav.

*One industr standurd half-size
8-t expansion shot

* Socket tor 16 MH: Intel B0IBTSX
math coprocessor.

*3.5" 1.44 MB disketre dniv

* 83-key kevhoard with embaedded
numeric keypad and sepanate
curor controt keys

* | purallel. T senal, and external
VGA monitor port

» Connector for 101-kes kesboard
or numenc kevpad

* Twa Removable and rechargeable
NICad hatten packs utilizing
Dells "Continaous Rwer Bateers
Svsrem” (patent pending)

* AC Adaprer.

+ 12-month On-Site Service
Contract privided by Xeron

“*Commercial Lease Plun. Lease

for as low-as $127/month.

Xerux Extended Service Plan
pricing starts at $300.

20MB, 1 MBRAM $3,49
20MB, 2 MBRAM $3.699
4OMB, 1 MBRAM $3.79

40 MB, 2 MBRAM $3.999

The price says this 1s
anentry-level system
The performance says it's a lot more.

STANDARD FEATURES:
* B0286 nucroprocessor 12.5 MHz.
* Standard 512 KBof RAM.
vonal 640 KB, 1 MBor 2 MB of
RAM?® expandable to 16 MR
(6 MB on the system board)
« Page mode interleaved memony
archutecture.

* LIM 4.0 suppart for memory aver
640 KB.

* Integrated diskette and high per-
formance 16-hit VGA video
controller on system board.

* Sacket tor Intel 80287 math
COPRXCEANIL.

+5.25"1.2 MBor 3.5 .44 MB
diskerte drive,

* Integrated high peformance hard

interfuce on system board

» Enhanced 101-key keyboard.

* 1 panallel and 2 senal ports.

* 3 tull-sized 16-hut AT expansion
shots avanlable.

* 12-month On-Site Service
Contract provided by Xerox

**Commercial Lease Plan. Lease

for as low: as $61/month.

“Nerox Extended Service Plan
pricing starts at $158,

20 MB VGA Monochrome
System $1,599
20 MB VGA Color Plus

System $1,899
40 MB VGA Monochrome

Systen $1,799
40 MB VGA Color Plus

System $2,099
Prices listed reflect 512 KRfRAM

640 KB versions of the above sys-
tems are available for an additonal
$50, | MB verwons for an additional
$150, and 2 MB versions for an
additional $300.

80 and 100 MB hard drive contigu
rations also avanlable.

THE DELL SYSTEM" 325 25 MHz 386.

An even better value at these low prices.

STANDARD FEATURES:

* Intel 80386 microprocessor running at 25 MHz.

*»Standard | MB of RAM, optional 2 MBor 4 MBof RAM*
expandable to 16 MB (using a dedicated high speed 32-bit

memory slot).

» Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed
static RAM cache

* Page mode interleaved memony
architecture.

* VGA systems include a high

performance 16-bit video
adapter.

* Socket for 25 MH: Intel 80387
or 25 MH: WEITEK 3167

math coprocessor.

*5.25"1.2MBor 3.5"1.44 MB

diskette drive

* Dual diskette and hard drive controtler.
*» Enhanced 101-key keyboard.

* | parallel and 2 serial ports.

* 200-watt power supply.

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

**Commercial Lease Plan. Lease for as low as $153/month.
“Xerox Extended Service Plan pricing starts at $370.

40 MB VGA Monachrome System

100 MB VGA Color Plus Syscem

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

$4.199
$5.099
$5.199
$5.699

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

hard drive contigurations also available

Ask abowt our high resolution graphics

*Performance Enhancements: Within the first megabvie of memary, 128 KB (3165X. 316LT and 210), 384 KB (325 and
310) of memury is reserved for use by the system to enhance performance. Can be optionally disabled on 316SX and 210
4MB configurations available on all systems.Call for pricing. All wuems are phowgraphed withopronalextras All prices andspec e
cations are subject to change without note Dellcarumon be responsible 1o emmon in tvpography or phatography. ** Payment based on 36-month.

open-endlease Leauny

mark uf Dell Computet

wames are used o adennty the entities (s
cin trasembdbacd trale 5

nged by Leaung Geonp, b 1n Canada. contiguratsns and prices may vars. DELL SYSTEM 1 a registered trade
ed tr.demark and 386 1a rademark of Intel Corporatnan {ther trademarks and trade

ames or heir prad.ts Dell Computer Curpuration dislams an prope
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THESE
COUNTRIES
JUST GOT
TOGETHER
AND
ELECTED A

NEW

When computer publications from nine

countries got together and voted for the best 386"

computer, it marked a major shift in power.
They chose the Dell System® 325 head and

shoulders over every other system in the world.

Turn the page and find out why. m L

I 300-283-1170 EIiemms

e
f SRR

FOR NETWORK OR UNIX INFORMATION, CALL 800-678-UNIX.
For Dell in Canada, call 800-387-5752.




THE CREDENTIAL
AWORLD LEAD

Before the Dell System 325 was named the top

386 personal computer by the rest of the world, it
had quite a following at home. Boscionsummsuacsson

Winning both the PC Magazine Editor's Choice '
and PC Wirld’s Best Buy awards.

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

One reason for this unprecedented

popularity is that Dell deals directly with

every Dell customer in the world.
Custom configuring each computer.
Responding to the needs of each user.
So when you call Dell for a System
325, you get more than the exhilaration of running
the world’s top rated 386 computer, you get
something called satistaction.
With a 30-day money-back satisfaction

guarantee, self-diagnostic software and

toll-free expert technical support.
As well as next day on-site service
provided by Xerox Corporation?

And you can get it starting at
$4,199. With leasing plans as low
as $153 a month**

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

After all, that's what the

world is coming to.
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POWERZ Themost advancéd
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

PC MAGAZINE, January 1989, controller using ALR's custom ASIC chips which deliver the fastest

“In a field of powerhouse machines processing speed ever.

there can only be one winner, and

ALR's FlexCache is it." 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-

INFO WORLD, July 1989, ing a better than zero wait state performance as compared to the i386.

"ALR Systems Unleash 486 Power. The Furthermore, the ALR PowerCache 4 is 100% IBM® PS/2™ Micro

PowerCache 4 shines in the CPU- Channel™-compatible supporting bus mastering devices and giving

specific portion of the InfoWorld Auto-
mated Benchmark Test, gaining a score

of 16.3." ALRM130 ALR M150, M350 1BM M70-A21
Desktop M650 Floor-Standing  Power Platform™
PC WEEK, July 1989, cPy 25 MHz 1486 25 MHz 1486 25 MHz i486
‘Based on a series of bench.marks run Bus MCA MCA MCA
last week on Advanced Logic Research,
Inc’s prototype 486 desktop system, Extemal | 128KB cache 128 KB cache None
ALR will enter the 486 market with a Cache |ReadandWite-Back Read and Write-Back
bang.” Video 640x480 640x480 640x480
Opt.on 1024x768 1024x768 None
board
1/OSlots | 6 expansion slots 6 expansion slots 3 expansion slots
Storage | 4-3 172" 1-full height 3-3 1/2" drives
Expansion 2-1/2"-height
2-3 1/2" drives
Disk 130 MB-260 MB 150 MB-650 MB 110 M8
Capacity
Starting at
Price $9.990 $11.490 $12.990




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.
What more could you possibly need.

It's no wonder ALR remains ahead of the pack with our innovative
design expertise. As far back as 1986, we've been recognized in the
industry as a leader in performance. Recently, the highly acclaimed
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us
the honor of receiving the PC Magazine Award for Technical Excel-
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.

Now, what else would you expect from a company who is so com-
mitted to innovation and high-performance technology that we take
you a step beyond. At ALR, we are concerned with your processing
needs. Our technical support staff is available to assist you by one
simple phone call. All our systems are backed by a one year war-
ranty. Call today for more information on the new PowerCache 4 and
the name of an authorized reseller nearest you.

1-800-444-4ALR

California Anza-Borrego
Desert State Park

(Cannonball-shaped sandstone,
These concretions are

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

- e s

64 Koytes of 26ne SIORG RAM ¢ Cache )

64 Koytes % 2508 JOUC RAM { Coche )

2M8 1o 32M8 of Dynomic RAM

»

PowerCache 4 is the first PC to fully utilize
128-bit burst mode and a ''read and write-
back" 128KB cache design, providing
better than zero wait state performance as
compared to the i386.

R\

{ Home of the World's First 386 PC
W4 Advanced Logic Research Inc.

Advanced Logic Research, Inc.

9401 Jeronimo Irvine, CA 92718

(714) 581-6770 FAX: (714) 581-9240

For our Canadian office:
1-800-443-4CAN

For our UK office:

0 635-521 922 FAX: 0 635-521 844
For our Singapore:

(65) 258-1286 FAX: (65) 258-1285

ALR and Advanced Logic Research, Inc. are ng:stcrcd trademarks. PowerCache 4 is a regisiered trademark of Advanced Loglc Research, Inc. IBM and PC, PS/2, Micro Channel are register=d

Intel, 386 and 486 are of Inte) C

of i Business
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Apple’s Special fx
page 111

Apple redefines
top-of-the-line
with the
speedy IIfx.

NEWS
19 MICROBYTES
36 WHAT’S NEW
FIRST
IMPRESSIONS
SHORT TAKES

LaserJet III,
HP’s trailblazing printer

102

Photoshop,
Adobe eases image manipulation

Toshiba T1200XE,
impressive notebook computing

R:base 3.0,
many new features from Microrim

Lotus 1-2-3/G,
three dimensions for PM

119 FIRST IMPRESSIONS

0S/2 2.0: It’s a Family Affair
Microsoft’s long-awaited

32-bit OS/2 forges ahead, with
DOS and windows in tow.

124 FIRST IMPRESSIONS

Sizzling RISC Systems from IBM
IBM’s RISC System/6000 family
sets a new standard

of performance.

4 BYTE * APRIL 1990

BVTE

April 1990
Volume 15, Number 4

o ddibin) \adon) widinduni

R EEERER %E@ E

e -J
REVIEWS

PRODUCT FOCUS:

The Heart and Soul

of a PC Compatible

The BYTE Lab examines 23
25-MHz 80386 motherboards.

130

145  Color Hits the Streets

NEC brings color to a laptop,
but is it worth it?

151 Svelte Scanner Is No

Fistful of Dollars

Sharp’s low-cost scanner delivers
high-quality color images

to those who can afford to wait.
157 Word Processing in Windows
Ami Professional, Legend,

and Word for Windows are the first
WYSIWYG word processors

for Microsoft Windows, but

are they fast enough?

163 A Better dBASE

FoxPro may have outdone
all other dBASE systems,
including dBASEIV.

171 Windows Rides a New Wave
With NewWave, Hewlett-Packard
expands Windows, but it’s

not easy.

179

193

196

199

205

215

225

237
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C Compilers Have

Different Strengths

Apple and Symantec bring object-
oriented C compilers to the Mac.

Reviewer’s Notebook

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

STATE OF THE ART

APPLICATIONS
ARCHITECTURES
Introduction

Transparent and Portable
By providing a consistent
framework, applications
architectures let software
run on different machines
and operating systems.

From TTY to VUI

Frank Hayes discusses the past,
present, and future of user-
interface design.

Behind the Scenes
Understanding your programming
interface can help you decide
which user interface to support

in a heterogeneous environment.

Bridging Troubled Waters
Thriving in a diverse computing
environment is a lot easier if
you have the right tools.

Blueprints for the 1990s
IBM’s SAA versus DEC’s NAS—
how do they compare?

246 An Open Approach
With its new Distributed
Applications Architecture,
Data General challenges
IBM and DEC.

Building Blocks

A sampling of products and
organizations involved in
applications architectures.

COVER PHOTOGRAPHY: LUIS DELGADO © 1990
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Time and Money/252
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EXPERT ADVICE

53
COMPUTING
AT CHAOS MANOR
Chaos Manor Awards
by Jerry Pournelle
Find out if your favorite
product has been honored.

71
THE UNIX /bin
Getting UUCP Running,
and Other Stories
by David Fiedler
Our columnist details how
to set up UUCP communications.

FEATURES DEPARTMENTS 77
) - DOWN TO BUSINESS
252 Time and Money 6 Spotlight CD-ROM to the Rescue
A program called Spawn uses by Wayne Rash Jr.
auctions to fairly allocate 10 Editorial: Mylex Struts CD-ROM databases can provide

precious computer time. EISA’s Stuff your business with valuable
information in a hurry.
261 New Objects for Old Structures 32 Letters, Ask BYTE, and Fixes
Using object-oriented techniques A 286/386SX/386 debate goes on. 81
to convert existing applications MACINATIONS
has its advantages. Two Sides of the Same Coin
PERSPECTIVES by Don Crabb

269 Who Owns the Copyrights? A bright side with education,

Who owns the copyrights on 349 CHAOS MANOR MAIL a darker side with software
independently developed programs? development.
An attorney discusses recent 350 1.5 Decades of April Fools
developments. This is a serious business, 85
but it has had its funny side. 0S/2 NOTEBOOK
275 Managing the Well- Living with 0S/21.2

Tempered LAN 352
1SO standards signal that network
management help is on the way.

PRINT QUEUE

Advise and Compute

The tortuous evolution of copyright
law in the computer world.

by Mark J. Minasi
Life with OS/2 1.2 is a lot like
life with version 1.1,
with some welcome changes.

HANDS ON 356 STOP BIT 97
- To Boldly Benchmark NETWORKS
287 UNDER THE HOOD New meaning for the term Faraway LANs
Gateways to Protected Mode “high-level benchmarks.” by Mark L. Van Name
DOS extenders deliver and Bill Catchings
l6-l;it compatibility and 32-bit READER SERVICE You don’t have to be
performance. e in the office to take advantage of
Editorial Index by Company the office LAN.
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Index to Advertisers
by Product Category
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297 SOME ASSEMBLY REQUIRED
Flirting with Assembly
Armed with a few general concepts,
you can make assembly language
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PAINT
POWERFUL
DATA-ENTRY

Design screens and menus with PAINTT,
placing input fields and messages precisely
where you want them to appear in your final
application. PAINT stores screen definitions
in a single file — which can be modified
without recompiling or relinking your
application. Your program manages screen
display and 1/O through the POWER SCREEN
Runtime Library. All essential features are
supported, including:
@ Block multi-field or single-field I/O
@ Automatic range checking @ Configurable
editing/menu key definitions € Application
context-sensitive, cross-referenced help
@ Virtual/automatic scrolling screens within
viewports @ Multiple, overlapping viewport
display @ Plus much, much more!

The Runtime Library can be linked directly
with Turbo Pascal applications, or installed as
memory resident.

All this for just $149.00

Includes complete sample programs, a
comprehensive reference manual, and the
Norton Instant Access program and guides to
assist you during program development. And,
we offer a 30-day money back guarantee.
Supports Micrasoft C/QuickC, Turbo C, Turbo
Pascal, QuickPascal and QuickBASIC.

Other powerful products from Blaise Computing:

C ASYNCH MANAGER™ $189
ASYNCH PLUS™ $189
View232™ $189
C TOOLS PLUS™ $149
Turbe C TOOLS™ $149
POWER TOOLS PLUS™ $149
POWER SEARCH™ $149

Call today for more information

(800) 333-8087  rax (415) 5401338

&
BLAISE COMPUTING INC.

2560 Ninth Streel, Suite 316 Berkeley, CA 94710 (415) 540-544)

Trademarks are
property of their
respective holders
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Rob Mitchell
Stan Wszola

Steve Apiki

FROM MATH CHIP
TO TIE CLIP

The trials and

tribulations of testing
25-MHz 386-based
motherboards

t first, it seemed simple: Set up

a standard system configura-

tion that would let us plug in

and benchmark 25-MHz 386-
based motherboards. We would run both
MS-DOS and Unix tests, compare fea-
tures and price, and assess expandabil-
ity. In the end, we accomplished our
goal: to tell you which motherboards
make the best PC clones (see “The Heart
and Soul of a PC Compatible” on page
130). Our mistake was thinking that it
would be easy.

Technical editor Rob Mitchell and
testing editors Steve Apiki and Stan
Wszola wrestled with one problem after
another. The PC market is changing as
fast as the technology. Consequently,
several vendors revised their mother-
boards in the midst of the review, forcing
us to duplicate work already done.

Not every vendor supplied a math co-
processor, so the BYTE Lab had to in-
stall one 25-MHz 80387 chip into a num-
ber of machines. While we placed the
math chip in a special carrier to mini-
mize wear and tear, and used special

chip-pulling tools, by the end of testing
we had somehow cracked the math chip,
making it into the most expensive tie clip
BYTE has ever purchased,

Assembling and disassembling sys-
tems from the ground up was more time-
consuming than we had expected and
brought more than a few surprises. Sev-
eral boards failed, some spectacularly,
when powered up in the BYTE Lab. One
failure trashed the hard disk drive con-
taining our Unix benchmark code.

We wanted to look at motherboards
available through dealers and distribu-
tors for those of you who want to build or
upgrade a machine yourselves. We also
wanted products that you can’t buy di-
rectly, but that you are likely to find in
popular PC clones. Sorting out how each
company markets its motherboards re-
quired a great deal of phone work.

But if you find any part of our effort
useful when you shop for your next PC
clone, we’ll consider it work well done.

—Michael Nadeau

PHOTOGRAPHY: PAUL AVIS © 1990



Integrated Software for
Schematics & PCB Artwork

Introducing HIWIRE“Plus

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

Creating Schematics

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

Circuit-Board Design

HIWIRE-Plus gives you all the
design freedom you want: you
choose the grid size, trace widths,
and pad shapes. The board size
and number of layers are vir-
tually unlimited. HIWIRE-Plus is

perfect for surface-mount, micro- |

strip, and ECL applications.

Current Versions
HIWIRE-Plus  V 1.3r0
SMARTWORK V 1.4r6

gy ||
o ol i ol
.IIIFIIIIHIIIIMII|:|!{1“'"}~ %f‘f;\:\\'\mlﬂl

HiWIRE-Plus Advantages

O One tool for schematics and
printed-circuit artwork

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

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

Netlist and bill-of-materials
utilities included

Circuit boards up to 60x60
inches and 256 layers

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

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

Schematic-to-layout cross-
checking

O Design-rule checker

o o o 0O

d

. O 800 number for free support

"HIWIRE", “smARTWORK", “Winlek”, and the Wintek logo are
regstered trademarks cf Wintek Corporaton,

Circle 400 on Reader Service Card

System Eequirements

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

O Microsoft Mouse

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

O Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

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

Wintek Corporation

1801 South Street

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

(317) 742-8428

FAX: (317) 448-4823

Telex: 15-624-6480

Eurape: RIVA Ltd,, England,

Phone: 0420 22666, FAX: 0420 23700

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




Introducing the bes
the office memo sinc

They're here. . .

Intustive icons on the Ribbon
make those everyday tasks, like
formatting, as easy as ABC.

Oy, more precisely, see, point, do.

Save a tree.

WYSIWYG editing shows what
each page will look like, before
it5 printed, a feature that’s easy
on paper. Not to mention your
patience.

We offer outstand-
ing table service.
Now, creating a table is easier
than dining out. The Word for
Windows table feature allows
You to organize numbers, text,
and graphics in a spreadsheet-
like array of cells. And there's
no tab.

AUI@;.H.

brother, Wilbur, told the syndicated colummist, At Cronk:

pwetdium-nzed air carrier shown such a rapid tise
p 8 months could not have been actueved whout the
dieatiGn of the men and women of Blue Yonder W2 dadore fhe
ackievements are yst o come

In order to facilitate the many changes that must take place. we have assigned thns-
itional SWAT teams to each of our regional offices, This organizaton will be
until such ime a: all operations can be coordinated out of the central office. 7eam

assignments follow:
Program Description
Food Services All food requirements
mechuding purchasing, promotions,
Wen preparation

Schectilng  Tmplementation of neyl flight L]
and crew scheduling methodok

Bugragre/drrtloht Servees B

handling phs all fhight attenda sm;?:m

Field Office
Chapel Hill

Lead/Assistant
D MavE Gang

Headcount
12

J. KlenyB Creenberg | Toronto

M Laduso/E Kurland | Buffalo

VM JLE T

2

Needless to say. the most important work lies ahead of us

Help wanted.

Word for Windows context-sensitive, on-line help
gets you up and running quickly. And keeps you there.

Chances are, those simple, everyday memos
youve been creating aren't so simple to create any-
= more. What with the time-
consuming process of messing
with formatted paragraphs,
typefaces, and tables.
And even if your docu-
ments arent formatted, theres
probably someone in your

" Microsolt Wond or Windows

Custimers inside the 50 United States, call (800} 541-1261, Depl. K42, Igglauada. call (416) 673-7638. Owtside the U.S. and Canada, call (206) 882-8661. © Copyright 1990 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo are registered

acquisition of product, for a limited time. Ofer good only in the 50 United States.

office who wishes they were. You, perhaps.

Enter Microsoft® Word for Windows. The
word processor that compares to predecessors like
the correction key compares to white-out.

Word for Windows’ intuitive graphical user
interface makes the most annoying and mundane
parts of everyday memos as easy as ABC.

Or, more precisely, see, point, do.

Its computer-based training program and



ing to happento
e the correction key,

Bruc Yonoer Airwars S
N\ Our guide will lead the way.
= = Document Templates give you transparent access to
N e sophisticated features like macros, glossaries and Styles,
~ guiding you through the creation of a document.

To: All personnel

From: Orville Bannister 1 1 1

Re: Transition to passenger service ACthVC the ngh t ConSlStenCy'

Date:  November 1, 1989 Style sheets allow you to name character and fara-
graph formats. Then apply them quickly, easily, and,

most important of all, consistently. So it’s simple to

maintan corprate standards or establish your oum.

Congratulations to all of you who have worked so hard over the last two ycars to

make Blue Yonder a full-service passenger airline. The final licensing procedures
were completed at 18:53 hours on October 27, authorizing us to cominence passenger
service immediately.

Our rapid wmaround of Blue Yonder is unprecedented in any industry. As my,
brother, Wilbur, told the syndicated columnist, Art Cronk:

Never have the fortunes of a medium-sized air carrier shown such #fapid risc
The successes of the past 18 months could not have beea achicvefl without the
spirit and dedication of the men and women of Bluc Yonder. We believe the
most exciting achievements are yet to come.

In order 1o facilitate the many changes that must take place, we have assigned trans-

itional SWAT teams to each of our regional offices. This organization will be in effect
until such time as all operations can be coordinated out of the central office. Team
assignments follow:

Lead/Assistant Field Office Program Description
D. MaiwK. Gang Chapel Hill Food Services. All food requircments,
including p . B
menu prepuron. —_ Choose your weapon.
J. Klein/B. Greeaberg Toronto fm:g.Jrﬁp[gmc;?::: &l: :cvw flight Word fo r Windows was designe d with
= = - the mouse in mind, but it can be used
oy s el g f.’:&ff;’fﬁ' ;Tufﬁ:un{:ﬁmx ca i) /el]ually well with keyboard commands.

Necdless to say, the most important work lies ahead of us.

Off we go!

Blue Yonder Alrways, Inc. 1000 Fest Fight Boulevard Kitty Hawi, North Carolina 27049 c

context-sensitive, on-line help make getting started But you can.

every bit as natural as using it. Just call (800) 541-1261, and ask the people
In addition, Word for Windows allows youto  in Dept. K42 to send you 2 $9.95" Working Model.

make the quantum leap into graphical word process- You'll discover that switching to Word for

ing without losing the equity you have inyour ~ Windows means you wonlt be making any mistakes.

current program, It reads and writes files from vir-

tually all word processing applications. .
In twenty years of office automation, youve Ly
never experienced anything like Word for Windows. Making it all make sense

trademarks and Making it all make sense and Windows are trademarks of Micraoft Carporation. *The Working Model saves and prints documents up tv two pages in length; the charge of $9.95 cover<Xhipping/handling, excluding sales tax, and is refundable upm




The most complete
EISA offering to date
clearly shows EISA’s
performance edge

s we were going to press, Mike

Nadeau, associate managing

editor for reviews, and the

BYTE Lab got to test the most
complete Extended Industry Standard
Architecture (EISA)-based product line
to date—an i486-based motherboard, a
caching SCSI disk drive controller, an
Ethernet adapter, and a prototype Texas
Instruments Graphics Architecture
(TIGA) graphics coprocessor, all from
Mylex.

Mike reports that these EISA products
are fast and that they suggest that we’ve
just scratched the surface of EISA’s
power. For example, the disk drive con-
troller is by far the fastest SCSI device
that we have seen, approaching the per-
formance of the best ESDI caching con-
trollers. The GXE020A TIGA board—
incidentally, it is the first 34020-based
board that we have tested—scored as much
as 45 percent higher on our low-level
benchmark tests than any other TIGA
board evaluated: This board could well
be the year’s TIGA performance leader.
The other components in the demon-
stration system are equally impressive.

Motherboard

The prototype MAE 486-25 mother-
board looked like a finished product, ex-
cept for the firmware (an early Phoenix
EISA BIOS), which needed some help
from device drivers to configure the
EISA boards.

It has six 32-bit EISA slots and two 8-
bit slots, a 128K-byte write-back exter-
nal cache, and a socket for a Weitek 4167
math coprocessor. It will accept up to 32
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MYLEX STRUTS
EISA’S STUFF

megabytes of RAM in two single-in-line-
memory-module memory banks.

The Mylex scored well on the BYTE
CPU and FPU benchmarks, with indexes
of 6.21 and 27.44, respectively. Mylex
has designed this board for use in file
servers, Unix/Xenix systems, and engi-
neering and scientific workstations. This
explains why the designers added an ex-
ternal RAM cache and the FPU socket
when the i486 already has a small cache
and an FPU integrated on the chip.

Graphics

The GXE020A TIGA bus-mastering
board was in an earlier stage of develop-
ment. It had preliminary AutoCAD and
TIGA drivers, with X Window System,
Presentation Manager, and Windows/
386 drivers in the works. The company
expects to ship the board sometime dur-
ing the second quarter, which is note-
worthy since no one at this time has yet
produced even an Industry Standard Ar-
chitecture (ISA) 34020 board, much less
an EISA version.

With 1280- by 1024-pixel resolution (a
1600- by 1280-pixel version is planned),
the GXEO20A runs at 32 MHz (up to 40
MHz is planned) and supports 256 colors
on-screen from a palette of 16 million.
Our test unit came with 4 MB of RAM.

Disk Drive Controller

The DCE376 caching SCSI disk drive
controller, based on the Intel 80376 pro-
cessor, was designed for service in net-
working or multiuser environments. It
comes with drivers for MS-DOS 3.3 and
4.0, 0S/2 1.1, Novell NetWare 3.0, and
386/ix V.3.2. Our unit came with 1| MB
of cache RAM, expandable to 8 MB, The
bus-mastering DCE376 supports up to
seven SCSI devices. and you can pro-
gram it for use with optical disks, scan-
ners, tape drives, or CD-ROM drives.

Ethernet
The Mylex LNE390A Ethernet adapter
is not a bus-mastering device. Neverthe-

less, Mylex claims an impressive host-to-
adapter data transfer rate of 32 mega-
bytes per second. The adapter is built
around a National Semiconductor
DP8390 Network Interface Controller,
which takes over data buffer and com-
munications management from the sys-
tem’s CPU. It supports both thick and
thin Ethernet interfaces, and Mylex pro-
vides software support for Novell Net-
Ware 2.15 and 3.0.

Pricing

The downside to all this is the price: The
motherboard lists for a steep $7600, in-
cluding a 128K-byte RAM cache and 4
MB of memory. The TIGA controller
goes for $5100—expensive, but only
about $500 more than the most expensive
34010-based TIGA boards. The SCSI
controller and Ethernet adapters are
more reasonable at $1700 (with 1 MB of
RAM) and $500, respectively, and the
DCE376 is comparably priced with ISA
ESDI controllers.

Mylex is perhaps best known for its
high-performance motherboards. The
company does not sell complete systems
to end users, but you can buy the EISA
boards for your own system, and at least
one vendor, Samsung Electronics, will
sell systems using the Mylex mother-
board and other EISA products. All the
products except the TIGA board should
be available by the time you read this.

EISA proponents have bet that bus’s
future on early availability of E1SA-
capable products and compatibility with
the ISA standard. Mylex has addressed
three key areas where bottlenecks occur:
disk I/O, graphics, and network commu-
nications. The company will be among
the first to actually sell EISA boards to
end users. So far, EISA is well ahead of
Micro Channel at its early stages, and all
indications say that this trend will con-
tinue. Stay tuned.

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



BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS

Be Objective.

Turbo Pascal,® the world-standard Pascal compiler, 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 5.5s ebject-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.

tured programming to object-oriented And Turbo Debugger can debug any

programming. And, Turbo Pascal 5.5 is size program.
the only compiler that is 100% source- e
code compatible with Upgrade objectively

Pascal owners:

Upgrading from Turbo
Pascal 5.0 to 5.5 is only
$34.95 plus $5 shipping
and handling ($75 plus

your existing Turbo
Pascal 4.0 and 5.0
programs.

Afast object lesson

Object-oriented appli- P shipping and handling
cation programs more for owners of Turbo
closely model the way e NP —— Pascal 4.0 or earlier).
you think. Objects con- o et atiuies rom o obects. - 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.
TREO B
L) A
Turbo Pascal 5.5 Features T'RSRBCCA)L i %sm%
® Inheritance = New integrated environment :
® Static & dynamic objects  tutorial S e e
m Constructors & ® Hypertext Help with copy and

Destructors paste N N
® Object constants s Enhanced smart linker & :
® Compiles @ > 34,000 overlay manager ‘. ....... ...

lines/minute s Support for 8087/8(1287/80387 t i

® Integrated source-level

debuggi
o B ORLAND

Code. MA54 Mail upgrade onders fo: Bortand, P.0. Box 660001, Scotts Valley, CA 95066-0001. For orders outside the U.S., call (404) 438-5300

Trbo Pascal, Trbo Debugger, and Rurdo Assembler are regisiered rademarks of Borland ntermational. Copyright ©1989, Borand internationd, Inc. Al right reserved.  BI 1324
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We make a super VGA monitor

\\\\\\\\\\\\\\\ NEC presents the MultiSync® 2A, the best VGA

monitor you can buy.

It’s the first monitor from the leader in the

color monitor industry that’s been customized to

the needs of the VGA user.

The MultiSyne 2A is affordable and uncompromised. And compati-

ble with all VGA modes. In short, it performs brilliantly. But what’s

equally important, it allows you to move effortlessly to the next major

graphics standard: SuperVGA. That’s something fixed-frequency mon-

itors like IBM and Compaq can’t do.

All this in a monitor that gives you a 14" non-glare screen on a tilt-

VGA mode shown at 320 x 200,

screens, as well as a new, ergonomically designed cabinet.

MulliSync 1s & regrstersd trademark of NEC Technologees, inc

MultiSyne 2A. One super VGA monitor.

1BM i & regretered Irademark of inlemationsl Business Machines Corporation.

CsC

Computers and Communications



that’s also a SuperVGA monitor.

\\\\\\\\\\\\\\\ But that’s only part of the story. NEC also

presents the best SuperVGA monitor you can

buy. MultiSyne® 2A.

i

The monitor that senses the software you’re

using and makes the switch from a VGA monitor to SuperVGA, the new

standard developed by NEC and recognized by VESA. SuperVGA delivers

a maximum resolution of 800 x 600, which is 56% higher than VGA.

After all, since you’re most likely buying a board that goes beyond

VGA, your monitor should too.

The MultiSync 2A is also available in a gray-scale version called the

MultiSyne GS2A monitor, with a 14" paper-white flat surface screen.

Compaq is & regietersd trademerk of Compaq Compulers Corporaiion.

Either way, it’s one super SuperVGA monitor. For literature call

NEC 15 a rogiatersd irsdemark of NEC Corporation.

1-800-826-2255. For information call NEC at 1-800-FONE-NEC.

VESA 18 1ne Video Electronics Standards Association.

MultiSyne 2A. One SuperVGA monitor.

©1969 NEC Technologies, Inc
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“Zortech C++ is one of the best MS-DOS
products I've had the luck to use. | can

highly recommend Zortech V2.0”

Scott Robert Ladd — Dr. Dobbs Journal — January 1990

NEW! AT&T
C++ V2.0
SPECIFICATION
NEW! MS
WINDOWS
COMPATIBILITY
NEW! C++
SOURCE LEVEL
DEBUGGER
NEW!
EXPANDED
C++ TOOLS
NEW! OS/2
COMPILER
UPGRADE
NEW! EASIER

PORTABILITY
FROM MSC

Zortechis first again
with the release of its
new C++ V2.0
Developer’s Edition
featuring the AT&T
C++ V2.0
specification.

New V2.0 features
like Multiple
Inheritance and Type
Safe Linkage make
this the most
advanced compiler
available today.

You get 1500 pages

of clear, high

gualify, professional
ocumentation.

HOTLINE 1-800-848-8408

Circle 302 on Reader Service Card

ZortechC++ V2.0
makes it really easy
foryou to move code
over from most other
leading C compilers.

ZortechC++ V2.0
Developer’s Edition
comes with a great
new environment that
lets Jlou edit, compile
and debug with ease.

Zortechpresent
another “World’s
First” with its new
C+ + Source Level
Debugger for
MS-DOS. Once

you've used our

debugger you will
never wantto go
back to any other.

The Developer’s
Edition also includes
a 99% ANSI
compatible C
compiler, seamless
LIM/EMS support,
C+ + Graphics Shell,
TSR functions, C++
Tools, Optimizer,
SAA/CUA style user
interface, and full
standard library
source code.

Please call for our
color brochure.

PRICES

C++ Compiler $199.95
C++ Debugger $149.95
C++ Tools $14995
Library Source  $149.95
Save $200—Getthe
Developer’s Edition for
only $450 (includes all the
above items).

0S5/2 Compiler $CALL
C++Video  $499.95
USA: Zortech Inc.

1165 Massachusetts Ave.
ARLINGTON MAQ2174
Voice: 617-646-6703
Fax: 617-643-7969

EUROPE: Zortect Ltd.
106-108 Powis Street
LONDON SE18 6LU
Voice: 44-1-316-7777
Fax: 44-1-316-4138



“seat-of-the-pants” solution

that

OS/2 Presentation Manager
complexity challenge. Thus
unlocking the potential of this

powerful operating system.

of Smalltalk/V PM, object-

oriented programming

malltalk/V'® PM.
Think of it as a bold,

cuts to the heart of the

With the introduction

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.

0572 PM is designed to push

“user friendly” to a whole new level
of sophistication. If you compare it
to an orchestra, (0S/2 has capabili-
ties no ordinary assemblage of in-

struments has ever dreamed of

Is The Most Important Part Of Your
Developer’s Kit Missing?

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 Smallalk/V PM the perfect “glue”

between applications written in other languages.

possessing. Yet to tap
its potential, OS/2
PM demands a con-
ductor capable of true
genius. That conduc-
tor is Smalltalk/V
PM.

You'll tind 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

0S/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

until Alexander

fast, seat-of-the-pants way

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

sword. This

“scat-of-the-pants”

solution set in
motion the
prophecy that
whoever
unraveled the
knot 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.

THE FIRST
FULLY-COMPILED
SMALLTALK.
Because Smalltalk/V
PM is fully compiled
it provides you with a
more responsive envi-
ronment than ever
before. Now you’ll be
able to generate
stand-alone applica-
tions (.EXE).

debugger simplifies ap-
plication development
and gives you instant
response when you im-
plement an idea. Our
extensive user manuals
and tutorials have

earned us high praise.

SMALLTALK/V PM.

ately start creating without any
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

THE TALKING HAS
ALREADY STARTED.

“Digitalk’s Smalltalk/V PMis a
masterful implementation of a clas-
sical object-oriented programming
language and a state of the art

graphical user interface. Any pro-

Smalltalk 'V

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.”
Feft 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 applicaton.”
Richard A. Landsman,
System Architect, Lotus Development
“Smalltalk/V. PM from
Digitalk is the greatest! This is an

incredible product.” .
7.D. Hildebrand
Editor-in-Chief, Computer Language
THE BEST PM INVESTMENT
YOU'LL EVER MAKE.
Smalltalk/V PM $499.95

{ Prices and information on these and

other Digitalk products are available
on request:
Smalltalk/V, Smalltalk/V 286,
Smalltalk/V Mac
.00 0= 1
Smalltalk/V. A product of Digitalk Inc,,
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
Sinalltalk/V is a registered mademark of Digitalk Inc.
Prices subject to change without notice.

Other product names are tademarks or registered
trademarks of their respective holders,
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answer to the OSF/Motif graphical
user environment, has been up-
graded. An AT&T representative
said that Open Look 2.0 includes
bug fixes and performance en-
hancements, as well as utilities that
used to be options.

Intel (Santa Clara, CA) has formed
a joint venture with the Japanese
company NMB Semiconductor to
manufacture and market high-
speed DRAM chips. The new Intel/
NMBS DRAM Fabrication Co.
plans to make 1- and 4-megabit
chips at NMB’s site in Tateyama
City, Japan, and eventually in the
U.S. NMBS will handle the manu-
facturing, and Intel, the marketing.

Prometa USA (Gainesville, FL)
showed at UniForum a Motorola
88000-based coprocessor card
that plugs into Micro
Channel-based computers. Using
bus-mastering techniques, the
board handles its own I/O, freeing
the host processor to run DOS or
OS/2 applications without addi-
tional overhead. The board runs
Unix System V release 3.2.
Prometa has built extensions to
Microsoft Windows and Presenta-
tion Manager to allow execution of
Unix programs from within DOS
and OS/2. Prometa subscribes to
the 88open Binary Compatibility
Standard, so applications built for
other 88000 platforms should run
unmodified on Prometa’s card.

Graphic Software Systems
(Beaverton, OR) now has a version
of its XVT (Extensible Virtual
Toolkit) graphical interface library
that runs under OSF/Motif.
Previously, XVT allowed program-
mers to create interface modules in
C that can be compiled with
minimal changes across Microsoft
Windows, Presentation Manager,
Macintosh, and nongraphic
character displays. GSS has
enhanced XVT with color support,
dynamic menu modification, text
editing, and child windows. A
Universal Resource Language
specification and compiler allow
interface elements to be textually
described and transported across
various platforms, GSS says.

NANOBYTES
Open Look, AT&T and Sun’s
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computer can ever be built. Some
computer scientists maintain that
optics will be restricted to system I/0
and connections between electronic
components. And some say that
optical gates will never be a practical
alternative to transistors.

A fully optical computer is more
than five years away, according to the
Bell Labs group. The most viable use
now for optical technology is in
hybrid systems that combine optics
and electronics. The researchers are
now focusing their work on optical
interconnects between chips, which
could be practical in as little as three
years. Optical interconnections could
vastly increase the amount of data
moving in and out of chips.

A big problem with electronic
chips is their data I/O bottleneck:
Signal lines need a critical mass to

carry data and must be kept far enough

apart to prevent cross talk. By con-
trast, light is very resistant to interfer-
ence and has a huge bandwidth.
Streams of photons can even cross one
another without causing any
distortion.

Optics and computers will likely
converge gradually. The Bell Labs
processor is a significant step toward
an optical computer, but there are
other hurdles, including developing
techniques for programming an optical
machine. By 1995, AT&T says,
supercomputers and telecommunica-
tions computers could contain 20
percent to 30 percent optical compo-
nents; by the year 2000, as many as
half the components could be optical.
But it will be quite a while before
you’ll be running your favorite
application program on your desktop
optical computer.

—Andy Reinhardt

= —————————— = ===
Have They Been Doing It Wrong? Discovery
Could Help Chip Makers, Researcher Says

I n the process of designing a device
for monitoring peak voltages on
silicon surfaces, a Stanford University
researcher says that he accidentally
made a discovery that could greatly
improve manufacturing yields and the
reliability of ICs. Contrary to a basic
assumption governing silicon chip
design and production, Dr. Wieslaw
Lukaszek says that he discovered that
the process of depositing electrical
charge on silicon surfaces (called
doping, it’s used to introduce voltage
differentials into a semiconductor)
tends to distribute the charge evenly
over the surface, rather than concen-
trating the charge in proportion to the
area of the surface.

Until this discovery, Lukaszek
says, chip manufacturers have
assumed that ion implanters and other
charging devices act as a current
source and deposit their charge on the
silicon wafer in proportion to the size
of its area. On the basis of this
assumption, manufacturers have
believed that they could prevent
excessive electrical charge simply by
limiting the size of the polysilicon
wafer.

With this same assumption in
mind, Lukaszek set out to design a
peak voltage monitor that could
measure and store in memory the
voltage levels of a wide range of
silicon structures subjected to electri-

cal charge. Lukaszek says he found
that *“no matter what the size of the
polysilicon structure, it sees the same
voltage [given the same electrical
charge].” In other words, explains
Lukaszek, “the ion implanter behaves
more like a voltage source than a
current source.” Or, in still other
words, a basic assumption of making
semiconductors is wrong, he claims.
Until now, there has been no way of
verifying the assumption, Lukaszek
says. “It was based on looking at the
residual damage in chips, sort of like
doing an autopsy.”

Lukaszek hopes to work with
semiconductor companies to refine his
voltage monitor so that the manufac-
turers can gain a better understanding
of what’s going on. Lukaszek told
Microbytes Daily that he thinks this
new insight could lead to better
control of manufacturing conditions
and less electrical “‘stress” on silicon
wafers, thus resulting in higher yields.
His finding could possibly enable
manufacturers to understand better
how silicon wafers behave in response
to doping and then to redesign their
equipment without worrying about
wafer area, but focusing instead on
other factors. ‘“Manufacturers have
been getting clobbered, and they
didn’t know about it,” he says.

—Nick Baran

continued




Until now there was only one way

to C

5y

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.

Customers inside the 50 United States, call (800) 426-9400. In Canada, call (416)673-7638. Outside the U.

Microsoft logo, MS-DOS and QuickC are registered and Making it all make sense is a trad

AsSembler

= o

D e il

Quick Advisor gives you access to information
on all ROM BIOS and MS-DOScalls. And it
even lets you cut and paste sample programs,
so you can make both Cand
Assembler subroutines part
of your routine in no time.
For more details on
the incredible integrated &=
power of QuickAssembler &
and QuickC Compiler, call |
(800) 426-9400.1f you own —
QuickC Com(Filer version 2.0 already, we'll tell
you how toadd on QuickAssembler quick.
And take aload off your mind.

Making it all make sense:

Micrasoft QuickC. Compiler
with Quick Assembler

S.;_rd_(?amda(gll(ZOG)BBZ%ﬁGl. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the




Whether you’re considering one
computer or 1000, you’ve got a friend in
the business at Gateway 2000. You're
assured of getting fully loaded machines for
the same price as the competition’s
stripped down models. The standards in
your new system will be second to
none. From painstaking assembly by
Gateway technicians to rigorous quality
controls, the system you receive will
be the best value in the industry.

Here’s what the experts have to say
about Gateway 2000:

“With Gateway’s low price, you get plenty of power
for your money.”
PC Magazine

“Let me save you alot of legwork: one of the strongest
candidates around is the Gateway 2000...”
Computer Shopper

!

!

“...the Gateway 2000 386/33 is
an amazing value... for top price and
performance. there’s no beuting
..Gateway...”

PC World

“The leader in support policies
is Gateway...”
Infoworld

EXCERLLENT
VALUE
Jan 12,1990

“...Gateway 2000 isn’t sacrificing
quality 1o deliver a low-priced 386.”
PC Resource

Every Gateway computer purchase includes:

30 Day Money Back Guarantee
i1 Year Warranty

Lifetime Toll-Free Technical Support
Free Federal Express Shipment of Replacement
Parts
Bulletin Board Technical Support Service
Free On-Site Service (to most locations if support
by phone, BBS or Federal Express shipments
doesn’t correct a problem.)

“You've got a friend in the business.”

Call Toll Free 800-523-2000

610 Gateway Drive - North Sioux City, South Dakots 57049 + Telephone 605-232-2000 « Fax 605-232-2023

YOU'VE GOT
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Of course a good source of information
about any company s its customers.
Here’s a small sampling of what Gateway
2000 customers have to tell you:

“I have purchased about 20 computers by mail
order and your company has been the most courteous
1 have dealt with. Thanks for fine products, very
good service, and fair pricing...”

J. Keith Sharp

“I have performed an exhaustive search and
study as lo the price and performance of comparative
systems on the markel. Gateway 2000 has emerged
to the top of my evaluation by a wide margin.”

Kenneth P. Battista

“Rarely do you find a company who will REALLY
stick by the customer AFTER the purchase. I can
honestly say, Gateway 2000 is one of these rare
breeds.” Charles Paul Hosey

“I am most impressed thus far with my new
Gateway 2000 20 Mhz, 80386 computer. I am also
impressed with your company. Your people are
knowledgeable and friendly. Your prices are the
best I have seen for a quality product line.”

Hobart K. McDowell III

“We've standardized on Gateway 2000 systems in
our department. Your prompt service and technical
support has kept our sales operation running better
than ever. Based on the quality and performance of
your systems, I would strongly recommend them to
other corporations.”

Elizabeth Coyman, McGraw-Hill
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THE BUSINESS,

/4 MHZ 286 VGA GATE WAY 386SX 20 MHZ - 386 VGA

1 4 Megs RAM
1.2 Meg 5%” Drive
1.44 Meg 3.5 Drive
65 Meg 28ms RLL Drive
16 Bit VGA with 512K
14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

# MS DOS 33 or 4.1

$2695.00

64K Cache Add $500

% 4 Megs RAM
1.2 Meg 5% Drive
1.44 Meg 3.5" Drive
s 160 Meg ESDI Drive

2 32K Cache Controller

16 Bit VGA with 512K

14” 1024 x 768 Color Monitor
1 Parallel & 2 Senal Ports

101 Key Keyboard

» MS DOS 3.3 or 401

Call For Price

80286-12 Processor 2 Megs RAM
2 Megs RAM 1.2 Meg 5%” Drive
1.2 Meg 5'%” Drive 1.44 Meg 3.5” Drive
1.44 Meg 3.5” Dnive 65 Meg 28ms RLL Drive
65 Meg 28ms RLL Drive 16 Bit VGA with 512K
16 Bit VGA with 512K 14” 1024 x 768 Color Monitor
14” 1024 x 768 Color Monitor 1 Parallel & 2 Senial Ports
1 Parallel & 2 Senal Ports 101 Key Keyboard
101 Key Keyboard MS DOS 3.3 or 4.01
MS DOS 3.3 or 4.01 $2195.00
$1995.00
25 MHZ - 386 VGA 33 MHZ - 386 VGA 25 MHZ - 486 VGA
» 4 Megs RAM 64K Cache RAM
1.2 Meg 5%” Drive 4 Megs RAM
1.44 Meg 3.5” Drive 1.2 Meg 5%” Drive
» 160 Meg ESDI Drive 1.44 Meg 3.5” Drive
32K Cache Controller 160 Meg ESDI Drive
= 16 Bit VGA with 512K 32K Cache Controller
14" 1024 x 768 Color Monitor 16 Bit VGA with 512K
® 1 Parallel & 2 Senial Ports 14" 1024 x 768 Color Monitor
» 101 Key Keyboard 1 Parallel & 2 Serial Ports
n MS DOS 330r4.01 101 Key Keyboard
$3395.00 MS DOS 3.3 or 4.01
64K Cache Add $500 $4395.00

Due 10 the volatitity of the DRAM market all prices are subyect 1o change.

Thurdevice has nof deen appeeved by the Federal Communicanions Commession. Tats
demue 11 nor. and may not be affered for sale or lease. or 5ok or leased unnl the approval
of the FCC has beem obkamel.
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Omron Advanced Systems (Cu-

pertino, CA) is looking for re-
marketers in the U.S. to sell its
Luna workstations. Manufactured
in Japan, the Luna systems incorpo-
rate advanced performance and
features in a small package. The
original Luna, based on a 68030/
68882 CPU/math coprocessor
combination, includes 8 megabytes
of RAM, a 150-MB hard disk
drive, a 155-MB tape backup
system, and a 19-inch monochrome
display. The Luna runs Mach 2.5
(the operating system on which
OSF/1 is based). Retail pricing is
not set, but the product is less than
$7000 in OEM quantities. The
Luna/88K, a multiprocessing
workstation, will incorporate up to
four coupled Motorola 88000 chip
sets running at 33 MHz.

Frame Technology Corp. (San Jose,
CA) has signed with The Santa
Cruz Operation (Santa Cruz, CA)
to port FrameMaker desktop pub-
lishing software to SCO’s Open
Desktop graphical environment.

In a move prompted by Compagq’s
debut last November of its System-
Pro, Zenith plans to offer an en-
hanced version of its Z-1000
multiprocessing Unix system in
May. The Z-1000 currently uses
two to six 386 processors; they're
linked using a special bus configu-
ration that includes standard AT-
bus-style connectors and “C-Bus”
connectors developed by Corollary.
The new version of the Z-1000 will
have EISA connectors in place of
the AT connectors and will be able
to use 1486 processors as well as
386s. Zenith says that with six
1486s in place, the new system will
be capable of over 100 MIPS.
Since the Z-1000 uses a passive
backplane type of bus, current
owners should be able to upgrade
to the EISA version easily. As for
software, the current Z-1000 can
run only a special multiprocessing
version of Unix. Zenith said that in
the future, it will offer a multipro-
cessing version of Microsoft’s LAN
Manager and Novell’s NetWare.
Compaq has promised a multipro-
cessing version of LAN Manager
(with two processors) for its
SystemPro.

24 BYTE » APRIL 1990

IBM Will Offer NeXT Environment to Unix Users

I t came as no surprise, but it’s good
news for NeXT. IBM announced
officially that it will offer NeXT’s
NextStep user interface and develop-
ment environment on its workstations
and PS/2 personal computers running
AIX, IBM’s version of Unix. IBM
licensed NextStep from NeXT in 1988
but then made no public commitment
to using it. While it’s not yet clear that
users of IBM’s new RT will want to
run NextStep on top of AIX 3, the fact
that it’s an option gives NeXT’s
environment the official seal of
approval from the world’s biggest
computer company.

NextStep is a graphical user
interface layer for Unix. NeXT uses a
version of Unix called Mach, devel-
oped primarily at Carnegie Mellon
University. IBM’s AIX version of
Unix is not compatible at the binary
level with Mach; therefore, programs
developed on NeXT Computers will
have to be recompiled to run under
AIX, and IBM programs developed
with NextStep will have to be recom-
piled to run on NeXT Computers.
While it is likely that little, if any,
code modification will be necessary
because NextStep uses a consistent
graphics model on either NeXT or

IBM systems, neither company has
publicly demonstrated the portability
of NextStep applications.

IBM will also support the Open
Software Foundation’s Motif inter-
face, which can be considered a
competitor of NextStep. NextStep has
advantages over OSF in that it offers
an excellent development environment
for programmers with its Interface
Builder and Application Kits, which
facilitate software design. NextStep’s
possible disadvantage is its use of a
proprietary windowing system, while
most of the Unix market has settled on
the the X Window System. While the
Window Server doesn’t have the
acceptance that the X Window System
has gained, some NeXT users have
said that they think it’s superior.

Some major software companies
have already said that they’re develop-
ing applications to run under
NextStep, including Lotus, Informix,
WordPerfect, and Adobe.

IBM’s decision to offer NextStep
is good news for developers working
on NextStep applications. It gives
them the opportunity to market their
programs on IBM PS/2s and worksta-
tions that run AIX.

—Nick Baran

“
Group Proposes Decorum for OSF

I n an effort to set an industry
standard for distributed computer
networks that contain software and
hardware from different vendors, the
Open Software Foundation (Cam-
bridge, MA) has been evaluating
responses to its “‘request for technol-
ogy.” Although the OSF has received
50 proposals for a standard distributed
computing environment, observers say
that one of the front-runners is
Decorum, backed by a group that
includes IBM, Microsoft, DEC,
Apollo, Locus Computing, and
Transarc.

Decorum defines tools that
developers can use to more easily
create applications for distributed
environments. Although obviously
aimed primarily at Unix-based
environments, the proposal also
defines ways of connecting with other
operating systems, including DOS and
08/2. Other main components include
remote procedure calls using Apollo’s
Network Computing System proto-

cols; process transparency, provided
by the Transparent Computing
Facility, jointly developed by IBM
and Locus; and a distributed file
system, based on Transarc’s AFS
(formerly the Andrew File System of
Carnegie Mellon). These provide
support for uniform file systems
across networks, as well as for
integrating DOS and Unix file
systems.

Rounding out the complex pro-
posal are threading facilities based on
POSIX, time services using the
Network Time Protocol (NTP),
distributed access to remote devices,
administrative services for managing
and monitoring networks, and capa-
bilities for diskless systems.

A spokesperson for the Decorum
group says that each of the major
components of the proposal are
designed as independent layers that
can be combined into a complete
distributed computing environment.

continued



New FoxPro

Classic Beauty.

Legendary Power.

A Higher Standard in Relational Databases.

Introducing FoxPro. The only relational
database management system that combines
astomshmg performance with a sleek interface
of amazing power and beauty.

® 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 immediately; 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.

B 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 available. 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 1V—
more than 15 times faster than dBASE 111 PLUS!

And that blazing speed translates into unprece-
dented power. Now you can efficiently process gigan-
tic databases with hundreds of thousands—even
millions —of records.

Protecting Your Investment
With FoxPro, your existing FoxBASE+ or dBASE 111
PLUS programs will run perfectly—first time, every
time, no excuses. And FoxPro is language-compatible
with dBASE 1V.
But FoxPro doesn’t stop there. It has aver 140 language enhance-
ments not found in any version of dBASE. We’ve outdone ourselves

by adding more than 200 language extensions you won't find in
FoxBASE +.

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.

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
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about software engineering, data-
bases and interface design, and
tocused it into one remarkable
product—FoxPro.

FREE Demo Disk

But don‘t just take our word for it. Try
FoxPro for yourself, and see what the
higher standard of database manage-
ment can do for you.

Call (419) 874-0162 now to get your
free demo disk. Or ask for the FoxPro
dealer nearest you. One look, and
we think you'll agree: Nothing Runs
Like The Fox.

FoxBASE+ Users:
Call About Our Liberal
Upgrade Offer!

System Requirements: FoxPro oper-
ates in 512K RAM (640K recommended)
with MS/PC-DOS 2.0 or greater and
an 8086/8088, 80286 or 80386 micro-
processor. For optimum performance,
FaxPro takes complete advantage of any
available EMS (expanded memory) or a
math coprocessor.

Trademark/Owner: FoxPro, FoxBASE+/
Fox Software; dBASE Il PLUS, dBASE
I1V/Ashton-Tate.

- Fox Software

Nothing Runs Like The Fox.
Fox Software, Inc.  (419) 874-0162
134 W. South Boundary  FAX: (419) 874-8678
Perrvsburg, Ohio 43551  Telex: 6503040827 FOX
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Most VGA monitors this colorful,

Image created on the Samsung VGA-GraphicMaster™ color monitor using RIX Softworks, Inc. Software.
Unretouched photograph. © 1989, Samsung Information Systems America, inc.



COSt 20 0/0 more. The Monarch butterfly is

one of Mother Nature’s
most splendid creations.

And as you can see,
Samsung’s new high res-
olution VGA color mon-
itor vividly brings to life
its rich colors and striking
contrasts.

Capable of displaying
an unlimited palette of
colors, the VGA-Graphic
Master’s™ 14-inch screen
with 640 x 480 resolution
creates images of superb
quality. The tight .31mm
dot pitch keeps every-
thing from graphics to
type super-clear and razor
sharp.

Add to that convenient,
up-front controls, a non-
glare screen and tilt-
swivel base for comfort-
able viewing, and you've
got an array of features
that add up to a monitor
costing hundreds more.

But this, of course,
should come as no sur-
prise. Because along
with outstanding perfor-
mance, Samsung has for
years enjoyed a reputa-
tion for unmatched value
and reliability. All of
which have gone a long
way toward making
Samsung the world’s
largest monitor maker,
with over 8 million units
sold.

So if you're looking for
high performance, for a
lot less, take a good look
at Samsung.

For literature or the
name of your nearest
Samsung distributor,
call 1-800-446-0262.
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MICROBYTES

NANOBYTES
The Soviet software industry isn’t

much of an industry just yet, ac-
cording to Alexey Pajitnov,
developer of the popular Tetris
computer game and probably the
USSR’s most famous programmer.
“We have practically no software
products, only programs. We have
a very small number of computers,
and usually we use them only for
scientific or research applications,”
he said during a recent tour of the
U.S. to promote his new game,
Welltris (distributed by Spectrum
Holobyte). Soviet programmers
work “in the same style’ as
Western ones, Pajitnov said. As for
computers in the Soviet Union,
Pajitnov doesn’t expect to see a PC
on every desktop in the near future.
He said that his country has “a lot
of serious problems” like food
shortages and civil unrest that need
greater attention.

Meanwhile, ComputerLand is
opening the first computer store in
the Soviet Union. The new
Moscow franchise will sell
systems from IBM, Compaq, AST,
Epson, and Hewlett-Packard. The
store will not sell Macintoshes yet
because Apple is currently develop-
ing a Cyrillic keyboard for the
Russian market, according to Com-
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