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Dal.ole and Ieka — Gateway 2001/emplo,,, ,

I

ee phologlaphed

"Now it's our mission to tell the world about our discovery!"
Dakota pauses. In all the excitement, he has forgotten

Beautilul RuNtunore Cave near Keystone j, he Black 11,1lk

D.IkOta•

Yes, more directions. And the arrow is pointing to something
called the HandBook. Do you suppose...?" he wonders.
Dakota and Lexa hurry out of the cave. What they

that Lexa's dream remains unfulfilled.
"I'm sorry, Lexa," Dakota tries to comfort her. "Iknow

thought was their journey's end has turned out to be just the

you were hoping to find something different — more like a

beginning.

cross between anotebook and apalmtop."

TO BE CONTINUED...

"You're right. These are excellent machines, but they're
not quite what Iwas hoping for," she murmurs.
"But wait!" Dakota shouts, his voice echoing through the
cave. "There's another map loaded on my Nomad.
0150)2 Gateway 2000. ¡pu.

GAJEWAY2(X»
,A alinAl in A

brands and product names are trademarks or regiNtered trademarks

.
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their resin', • ompanies.

4ANC/IVIAID
4
• Weight 5.8 Lbs. (Nomad & Battery)
• Dimensions 8.5 7x11" x1.8"
I 7-Hr. * NiCad 5.7Ah Battery
• 14.4-0z. Battery Charger, 6.12" x2.25" x1.5"
•Traveling Weight 6.7 Lbs. (Nomad. Battery
&Charger)
• Backlit 10" VGA Screen, 640 x480
Resolution, 64 Gray Scale
II Simultaneous Video with 1MB
I 1.44MB 3.5' Diskette Drive
Ill 1Parallel/1 Serial Port
• External Video & Expansion Bus Pons
(Ports are Full Size)
II 79-Key Keyboard, 101-Key Emulation,
Inverted TCursor Pad
• Pointing Device
II MS DOS 5.0 & Windows' 3.1

NOMAD 325SXL • $1995
25MHz, 386SXL, 2MB RAM, 80MB Hard Dri\ e

NOMAD 420SXL • $2795

•••,'

••• ••••

20MHz, Inter1- 486SX, 4MB RAM, 80MB
Hard Drive

NOMAD 425DXL • $3495
25MHz, Intel 486DX, 4MB RAM. 120MB
Hard Drive
Nomad Options: 2,400 bps and 9,600 bps modems,
portable printer, numeric keypad, expansion station,
Token Ring or Ethernet interfaces, SCSI interface,
memory upgrades, executive carrying case, extra batteries
*Battery life was measured using PC Magazine's Battery
Rundown Test with power management enabled. Actual
results may vary depending on configuration and
applications.
All prices and:configurations are subject to change widteut
notice. Prices do not include shjppifig.
• 4

Deep inside amysterious cave, Dakota and Lexa discover
three notebooks called the Nomad Series.
4+TUDIVLAIJD They're Dakota's dream come true —
notebooks designed for serious computing on the road, all
with supernatural battery life, great screens and keyboards, in
acompact, lightweight model.
Dakota can't help wondering how these astonishing little
machines got here. "They must have been placed in the cave
by some ancient civilization advanced beyond our time, or

perhaps by beings from another galaxy," he surmises. Lexa,
always probing for the truth, points out that the notebooks are
clearly marked with the Gateway 2000 logo. Dakota is not
satisfied. "Why would Gateway 2000 keep these wonderful
notebooks hidden from the world?" he wonders.
"It must be aconspiracy!" Lexa exclaims. "An evil
competitor must be behind this! The people at Gateway must
have sent us the clues to discover their treasures so we could
tell the world!"
"I think you're on to something, Lexa," Dakota agrees.

--

Ás our story continues, we find
Dakota Smith, dashing young
scientist, and Lexa Kirk, independent
journalist, nearing their destination.
Both are searching for the secret
source of the perfect portable PCs.

Introducing the alternative
to accounting software.
I

ntroducing QuickBooks, from the
makers of Quicken. The first software
that does your books while you
conduct your business. All you do is pay
bills, invoice clients, and collect deposits.
QuickBooks does all the work to provide
you with management information and
financial statements — any time you want.

Stunningly simple to use.
fl- Help

Work with familiar forms.

F2- Fi le/Print

F3-Find.4.1111

QuickBooks remembers your recurring
payments.

Do ll oro

1Office Supply Annex
- 18/6 Belle Uiste May
ohi, ose lAleeseotrio. AA 72.107

f

Of!'

it P

supp 1ie,renta Is
Anount—t

%script ion
Letterhead, envelopes
Laservriters ( 2)
Desk Lanes ( 31

64.30
186.32
104.24

Choose whom to pay and when.

e4sy

Just select the bills you want to pay from
this list

C
hoose Bills to Pay

Vendor

Invoice P
ay D
ate

1
E6
124%
13546
7.156
3578
5685
6%99
8976
5692

Chicago Tools& Gagets
Garden Supplies Inc.
Carden Supplies I
nc.
N
ot, !
Asir Laniscaping
Neu Leaf Landscaping
MiN Leaf Landscaping
Office Supply Annex
Pine Lumber hard
Speedy Printing

11/11,92
18/22/92
1
li_4,92 18/15,92
I
li 8.0%
I
ii 9,91
12/16/92
11/16,92
18/19/%

Checking Balance $
8,561.83

Balance

Payment

6£ .72
1,75131
3,825.52
1.865.62
158.88
236.35
856.36
745.32
42 .31

511111.118
1,753.31
3,825.52
1,865.62
158.88
236.35
8.88
8.88

MAL

7.573.11

No accounting mumbo-jumbo.

— Payments to the same vendor can be
combined.

o

Prints checks automatically for all bills
selected.

42.31

Shows your bank balance.

Ctri4-1

F9-Pay in fulliDon't pay

Specifications: PC compatible computer with 640K RAM
and DOS 2.1 or higher. Hard disk with 2MB free.

With accounting software, you had to
"post" "debits and credits" and "reverse
entries" in "journals" and "ledgers:' You
practically needed to be aCPA.
But now you can computerize your
books without any accounting mumbojumbo.
New QuickBooks uses just plain
English. If you want to pay abill, choose
"Checkbook" from the
Main Menu.
If you want to
invoice acustomer,
choose "Invoicing."
It's that simple.

YS4 Ate
now.*

Three Hundred Fifty Four and 116/180
.• .

I: Supplle,Stat ionary
2:Rent:Bu.. equipment
3:Furniture

small business bookkeeping

16- Act ioit lie

ill liiiq.•

r----•Account

teliCkBOOkS

F5- Reports

Fay to tle
Order of • Office Supply Annex

Only enter information once.

Flexibly assign expenses.

The alternative to
accounting software

14- Lists

'Totals how muds you owe.

Invoice customers in minutes.
Fl Help

Practically no typing.
Pidc hem:
(v,,..ael

F7.

Fi le- Print

13-Find,Edit

14- Lists

FS- Reports

LI

Custoner
Bay Shore Propert ies
Bey:hore Flexik Honk
Bey...Aura Hai ional Bank
Bey(irif t,
rate. (
Hy St,

It's entered here. -Sales tax is calculated liar you.
The math is done for you.

Balance

00111 lo
Ray Share Properties
1296 Lou Pines May
Sausalito. CA 94832

•1en Cede

1
14

PO nu

ole-

bescr ipt

So 1Wend Quality soil annendoenticubic yds
Sales tan Sales tan

die bane enjoyed serving you on this project.
Ese Carer I

Stein.

'

, t,,

• Project

Rate

SrLandArc Sr. Landscape Architect lours
12 Pnojectitgt Project Management leers
42
Labor Manual labor hours
030

F6- Act ivit

•. 12, 8,92

Invoice Haber 8E182345

f1841ile iten Detail

48.88
21.88
8.25
5.99
8.25 x
TOTAL $
MIRK! $

e
328.841
261.68
346.58
778./13
64.24i
1,771 -El
1,771.D4

Clr144 Record

11

Powerful bookkeeping, easier
than you ever imagined possible.
Collect money faster than ever.
All the information you need to call
customers.

QuickBooks proven 12 times
easier than leading products.
An independent research firm had small
business bookkeepers perform 11 of the
most common bookkeeping tasks using
QuickBooks, DacEasy, and
Pacioli. People using
QuickBooks were able to
complete all 11 tasks 12
times more often than people
using DacEasy. No one
using Pacioli was able to
complete all of the tasks.

Collections Deport
As or 12,31/92
Gram System. Inc.

Quicldy see who's behind.

Customer
Her Line Computers
tir. Ridge Evers
(1114) 676-91196 emi

p.te e•gi'g

Invoice

Issued

1675

9/ 2,92 18,17/9i

1,900.76

Hon Line Cemputers

1,8130.7n

174

7111.11

Œ,k flatmienent
. John Dr ism) I
(119) 673-5897 tott 734

1806
zoo)

Due

Balance Due

10/ 5,92 12/ 4/92
18/12/92 11/26/92

818.4e
57.75

Total Oalt Mologummt
Peoria Cinena
Fir. Garry Paseette

1841

9,17/92 11/16/92

868.6 ,

6,435.88

UM 673-90% mat
L' ers Systees,
-Ikceivables
, tri- Il honoriee

FI

•

110,

Complete financial picture ofyour business.
Get control over your bottom line.

Profit Et Loss

Evaluate your financial resources.
Balance Sheet

See emerging sales trends.
Predict your cash needs.

With QuickPay,
QuickBooks calculates
all deductions, prints
payroll checks and
keeps complete records.
QuickBooks reads your Quicken files
during set-up. And if you act now, you'll
get aS30.00 rebate when you buy
QuickBooks from your local retailer.
(Rebate coupon and redemption
instructions are in the package.) Or, buy
QuickBooks direct from Intuit for $54.95.
QuickPay users: when ordering, tell us you
use QuickPay or send in the QuickPay
card in the QuickBooks package.

114i;
Cash Flow Forecast

•Profit and loss statement
•Sales report
•Accounts receivable aging
•Collections report
•Accounts payable aging
•Sales tax report
•1099 report
•Cash flow forecast
•Payroll report
•Budget report
•Other reports
-Summary report
-Transaction report
-Itemized income and expenses
-Project or Job report

%tics with QuickPay
for payroll.

Special offers for Quicken users!

Sales Report

Complete Financial Reports

QuickBooks
DacEasy
Pacioli
Source: Merrill Research &Associates

QuickBooks limited time offer

$99.95
Save $40.00

flexible invoice printing — 3invoice formats.

$139.95 Suggested Retail Price

Or buy QuickBooks & QuickPay
for $ 129.95
$169.95 Suggested Retail Price

Printing options:
•Your letterhead
•Plain paper
•Pre-printed form
Invoice formats:
•Product
•Professional
•Service

tearace

Full 60 day money back guarantee. Rebate offer only valid
through retail stores. All offers expire June 30, 1992.

To order, call toll-fire

1-800-624-8742
24 hours aday, 7days aweek, U.S. and Canada

P.O. Box

Product

--

•
Profiusional

Service

0 Intuit 1992

'Intuit
3014,

Menlo Park, CA 94026
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NEWS

25

48

MICROBYTES
Nutek continues to work on a
computer that will run mainstream
applications for the Mac under Motif.

BYTE's picks from an especially
exciting Comdex.

53

121
131

Practical Desktop Video, Part 3: Winning Graphics
In this installment, you'll learn how to build attention-grabbing graphics into
your desktop videos.

145

OOPS via DDE
The DDE approach eases entry into the OOPS world in acontrolled manner.

A 66-MHz Executive Jet

STATE OF THE ART

A 66-MHz processor plus
alocal bus equals power.

58

Paper Works, paper becomes
acomputer interface

MANAGING INFOGLUT

244

NewWave 4.0, arobust Windows
desktop and environment package

257

Procomm Plus for Windows,
aWindows version of the
venerable communications program

263

Picture Publisher 3.0, Windows
image enhancement gets polished

78

4

WHAT'S NEW
The NEC UltraLite SL/25C
travels with active-matrix color;
the WindStation lets you watch
the weather at your computer;
chemVision converts structured
chemical data into 3-D models;
and more.

BYTE • JUNE1992

Overview:
Making Knowledge Pay
How to mine the knowledge
scattered throughout
an organization.

FrameMaker for Windows,
maximum desktop publishing power
comes to PCs

TCNS, anetwork from
Thomas-Conrad that doesn't
compromise speed

The 1992 Readers' Choice Awards
BYTE readers name their top products.

FIRST IMPRESSIONS
The Best of Comdex/Spring

_

The New Age of Documents
Establish aviable
document- interchange strategy.
Electronic Books
They're coming soon to acomputer
near you.

271

Search and Retrieval
New methods for managing large
document- retrieval systems.

279

SGML Frees Information
Standard Generalized Markup
Language helps you turn mounds
of documents into information that
can boost your productivity and
innovation.

287

Resource Guide: Search and Retrieval Systems

COVER IMAGE

JOHN KRAMER / IMAGESET DESIGN, INC
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290
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SOLUTIONS FOCUS
Searching for Common Threads

316
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War and the intelligent machine,
and other selections.
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Database Publishing with Style
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16
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READER SERVICE
422

RLN Spells
Long-Distance Ethernet

419
420

From BIX: Join "listings/frombyte92"
From Demolink: See ad on page 423
On disk: See ad on page 230

Tektronix Phaser II Pxi

UNDER THE HOOD
How Scanners Work

SOME ASSEMBLY
REQUIRED
It's aMultithreaded World,
Part 2

357

SOFTWARE CORNER
On-the-Fly Disk
Compression
Diet Disk compression utility,
automated Apple Menus,
and organizing Usenet news.

359

BEYOND DOS
Windows NT
and OS/2 Compared
by Barry Nance
Windows NT and OS/2 2.0
have alot in common.

Multithreaded operating systems
are taking over. Are your
applications ready?

364

ASK BYTE
Relieving eyestrain, the best
writers' tools, keyboard latency,
and other problems.

BYTE ( ISSN 0360 ,5280(92) is published monthly with an additional issue ,
nOclober by McGraw Hill Inc U S subscriber rate S29 95 Per year In
Canada and Mexico 534 95 per year European surface mail subscriptions $ 50. airmail $ 70 Non- European subscriptions. $50 surface mail or
$75 airmail All foreign subscriptions are payable in U S hands that can be drawn on aU S bank Single copies 1.3 50 in the U S S4 50 in
Canada Executive. Editorial. Circulation. and Advertising Offices. One Phoenix Mill Lane. Peterborough, NH 03458 Second-class postage paid
at Peterborough. NH. and additional mailing offices Postage Paid at Winnipeg. Manitoba Registration number 9321 Printed in the United States
of America Postmaster: Send address changes. USPS Form 3579. and fulfillment questions to BYTE Subscriptions, P0 BOX 552. Hightstown.
NJ 08520
COVER CORNER PHOTOGRAPHY

INSIDE BYTE

ON

New techniques make
color scanning better and
more affordable.

351

Editorial Index by Company
Alphabetical Index to Advertisers
Index to Advertisers
by Product Category
Inquiry Reply Cards: 418A

PROGRAM LISTINGS

REVIEWER'S NOTEBOOK
S3's 86C911 GUI accelerator, and
anew MicroPhone for the Mac.

347

LETTERS
BYTE's " subliminal"
cover, multimedia
critique, and more.

Two Tools of the
QuickTime Trade

HANDS

EDITORIAL
Managing Infoglut

Process
Output

20

RLN extends Ethernet connections
across phone lines.

342

STOP BIT
Reflections on the
"Privacy" Question
William F. Buckley Jr.
asks, Who should have
access to your electronic
medical records?

SuperMac's VideoSpigot and
Adobe's Premiere help you create
digital movies easily.

339

426

eis

Ventura DataBase Publisher and PageAhead
apply desktop publishing polish to
database reports.

336

BOOK AND
CD-ROM REVIEWS
The Importance
of Being Singular

on page AM)

t connercial standpoint ,foul

Occam's Muse makes it easier for
Mac users to find answers
in mountains of data.

331

344

113:3883.JUN...
materials adt.ancn ,. to create morn poileritil

The BYTE Lab tests seven color
PostScript printers for PCs and Macs.

327

by Jerry Pournelle
Jerry sends acomputer to college.

silicon

Sate

BYTE Lab Product Report:
Writing in Style
WYSIWYG word processors give
your text visual appeal.

USER'S COLUMN
The Mac Goes to School

Ten text management packages
help you organize your files.

306

101

'SYS 2.81.1

SCOTT PARKER / AVIS STUDIO ,. • 992

WINDOWS
SPECIAL REPORT
Windows Windows, Everywhere
155
Windows Meets the Pen
159
Flying Windows
172
A Few of Our Favorite Things
188
EIS Moves to the Desktop
206
Image Magic
219
Ask Dr. Windows
232
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BYTE Topic Index and Author Guide
This index helps you find articles that contain information on each of the listed topics. ( The topic list changes each month.)
Combined with the table of contents (page 4) and the Editorial Index by Company (page 422), you can identify articles by type,
subject, title, author, or product discussed.

ACCELERATOR BOARDS

EXECUTIVE INFORMATION SYSTEMS

PCMCIA

VOICE

172

206

364

364

AWARDS

FIBER OPTICS

PEN PC

WINDOWS

48, 121

58

25, 159

58, 101, 306, 331

BUSINESS

FREE WARE

PERIPHERALS

WORD PROCESSING

78

357

347

306,364

CD-ROM

GRAPHICS

POSTSCRIPT

AUTHORS

58, 172, 188, 336, 364

257

344

PRINTERS

CHIP TECHNOLOGY

Alford, Roger C.

347

Allen, Dennis 16
Apiki, Steve 188
Barker, D. 58, 188,306
Buckley, William F. Jr. 426
Busch, Earlene 271

53

58

316,364

COLOR

HEALTH

PRIVACY

219,316

364

426

COMMUNICATIONS

HYPERTEXT

PROGRAMMING

58,188

263

78, 145, 232, 351, 357

COMPRESSION

INDEXING

SCANNERS

25,357

287

347

DATABASES

INFORMATION ACCESS

SCIENCE

327,331,426

244

78

DDE

KEYBOARDS

SEARCH

145

364

271, 287, 290

DESKTOP

LAPTOPS/NOTEBOOKS/PORTABLES

TELECOMMUNICATIONS

53

78

342

DESKTOP PUBLISHING

MACINTOSH

58, 306, 331

25, 48, 101, 327, 336, 357

244, 257, 263, 271, 279, 287

DISPLAYSIMONITORS

MULTIMEDIA

THERMAL

364

78,131,336

316

DOCUMENT MANAGERS

MULTITASKING

TRANSLATION

244, 257, 263, 271, 279, 290

351

364

E-MAILIFAXIMODEMS

NATURAL LANGUAGE

TUTORIAL

58, 78, 342

327

344

ERGONOMICS

NETWORKS

UNIX

155

25, 58, 78, 339, 342

25,357

ETHERNET

0512

UTILITIES

Ullman, Ellen 25
Warnock, John E. 257

339

351,359

188,357

Wright, Haviland 279
Wszola, Stan 232,306

Cook, Rick 25
Côté, Raymond GA 188,290
Crabb, Don 327
DeRose, Steven J. 263
Diehl, Stanford 58, 188, 290, 344
Donovan, John W. 53
Edwards, David L. 306
Eglowstein, Howard 344
Friedman, Rich 155, 188
Gilhooly, Kevin 145
Hudes, Dana 219
Joch, Alan 188
Kenner, Hugh 344
Kinlan, Jim 206
Kornfeld, Kevin 145
Koulopoulos, Thomas M. 272
Lent, Anne Fischer 188
Linderholm, Owen 25,58
Locke, Christopher 244
Loveria, Greg 172
Malloy, Rich
Miastkowski, Stan

Mitchell, Rob 188
Nadeau, Michael 121
Nance, Barry 58, 339, 357, 359
Northrup, Charles J. 351
Pournelle, Jerry 101
Powell, James E. 331
Reinhardt, Andy 25
Reynolds, Louis R. 263
Schnapp, Russ 25
Sheldon, Kenneth M. 58
Smith, Ben 357
Thompson, Tom 25, 316,
336, 344, 357
Udell, Jon 159, 188

Yager, Tom
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48
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131, 188

HP's PaintJet XL300. Now, brilliance doesn't require genius to install.
At last. A 300 dpi color printer
that's as easy to add to your
system as aLaserJet

Iminer
BUSINESS USE OF COLOR

C vmr2 Hewlett-Rebid Comany
U.S. Mat price. Atlabeand
an, mg... , S
Adni.SYMIns. Inc. In the U.Saad other muntnes. PE 12206

•‘..C., ted

Vivid color has never been so
simple. The new PaintJet XL300
inlçjet printer gives you laserquality color graphics, text, and
the compatibility of HP LaserJet
printers. All for the remarkably
low price ofjust $3,495`
The PaintJet XL300 has LaserJet
compatibility built right in. The
same typefaces.The same page formatting. It also has PC/Macintosh
auto-switching, so users in amixed
environment can share. And,just
like aLaserJet, the PaintJet XL300
becomes network-ready with
optional HP JetDirect interface
cards.

Get laser-quality printing on a
choice of media that includes plain
paper and transparencies. Or add
Adobe® PostScript® for access to
even more graphics applications.
See how easily the PaintJet XL300
can bring color to your system.
Ca111-800-752-0900, Ext. 3158
for afree print sample and the
name of the authorized HP dealer
nearest you.

HEWLETT
PACKARD

Why consider anemd
you can leave we
Because well
enough just might
not be good enough
anymore.
Because new
Microsoft Excel 4.0
for Windows -is the
ultimate refinement of apowerful,
easy-to-use spreadsheet.
Because you could be getting your day-to-day spreadsheet
tasks, not to mention more amazing number-crunching feats, done
faster. And more easily.
We're talking about one-step
just-about- everything here.
Take afeature like Autoformat: with just aclick ofyour mouse,
it applies one of 14 sharp-looking,
professionally designed formats
to your worksheet.
Or considerAutofill, which
intelligently helps you build your
worksheets. For example, when
you type January in acell, Autofill
automatically enters February,
March, April— as many (or as few)
months ahead as you designate.
Microsoft Excella the
spreadsheet for Windows.

Shortcut menus are another innovation.When you click the
right mouse button, amenu appears on-screen next to whatever
you're doing, offering you all the
options that sensibly relate to the
task at hand.
Wizards are step-by-step
guides that take you through complex tasks, like charting, or creat-

l
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e
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elene
jalsi
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a

ef
e ntels
t
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s
en=i-ou
summary reports (Which makes you look nice, too)

17::

ing summary tables from adatabase, with incredible ease.
And with new Drag and
Drop, all you do is highlight the
area you want to move,"grab" it
with your cursor, and drag and

*See your resetle,for details. 'Offer good only in the 50 United States thraugh 7/31/92. For information only.ln Canada, call (800)563-9048; °abide the 50 United States. call (206)936-8661.

1992 Microsoft Corporation. All nets reserved. Prin

spreadsheet when
11 enothth alone?
drop it to wherever you want it on
day money-back guarantee:
your screen. It's that simple.
By now, you may agree with
We've also made the Toolbar us that new Microsoft Excel 4.0
customizable.
Plus, it has
handy new
features, such
as aSpelling
Checker and
AutoCenter,
which lets you
center text over multiple columns
for Windows is the ultimate refinewith asingle click of your mouse.
ment of one-step-power-with-ease.
Invested alot of time in
Wondering how to upLotus? That's no problem. -f-r
( grade? Check out the
You can learn using what "{c
; c:5 1
4
,
caption underneath
you know. Type in your
j
t that guy to your left—
familiar Lotus 1-2-3' çtice•-<::
if you're interested in
commands, and)
the best spreadsheet
Microsoft Excel
im the planet,
)
shows you the
fr'. 7_4,3
1 that is. Otherequivalent cornefedo
ip
wise, just try
mands. Easy.
to forget
Microsoft
you ever
saw this.
Excel also reads
and writes your Lotus files. And it
runs your macros—unmodified. It
even comes with aconvenient 90Making it easier
The gallery of90chart types includes rotating 3-D charts, along will:surface, mdar and picture charts.
It looks great here. Its' even more impressive on your screen.

Even upgrading is easy. M $99 .for current Microsoft Excel users, and $129 ifyou're using Lotus 1-2-3 or
Borland Quattro" Pro'. Call us at (800)323-3577 Dept. Y6I, to orderyours. Or see your local software reseller

nthe USA. Microsoft is aregistemd trademark and Windows is atrademark orMicrosoft Corporation. Lotus and 1.2-3 arr registered tradennarks ofLotus Development Corporation. Borland and Quadroon. registerrd trudernarits a/Borland International, bu.
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Announcing New 486SX25,486DX2-50 and 486DX-50s!
iTil
•

THREE HOT NEW PROCESSOR OPTIONS!

No matter how much power you're looking for, ZEOS
has it for you. We've just added three of the fastest,
MAGAZINE
most powerful new processors to our line of upgradEDHIORS
CHOICE ables—the 486SX-25, the 486DX2-50 and the full2-28-92
blown 486DX-50. ZEOS power like never before!
Start with our 386DX-33 workhorse for true desktop power
computing. Or, if it's a '486 you want, check out our 486SX-20
or -25. The 486SX is like a486DX without the built-in math
coprocessor. It's your easiest way to own the '486.
!

—.I

II— I
! I

IZ7
FOR

A

LIMITED

TIME

When you buy any ZEOS Windows system you can choose 2of 3Windows applications:
Lotus 1-2-3 for Windows, Ami Pro 2.0, and Freelance Graphics for Windows!

But if it's 486DX power you want, go with the quality, performance and value that won PC Magazine Editors' Choice.
What's more, for the first time, ZEOS gives you the option
of 486-50MHz power— with either the ZEOS 486DX2-50
or 486DX-50. Unbelievable power And the price of 50MHz
power? That's what you really won't believe; it's not much
more than a '486-33. Amazing!
THAT'S JUST FOR STARTERS.

Because whichever processor you choose, you're getting
afully compatible, high-speed upgradable system; one that
allows you to move to an even faster processor in the future!
Speaking of speed...
We mean incredible speed. First we start with the highspeed upgradable processor of your choice with some of the
fastest RAM made. Both are placed on aZEOS-designed
system board that is one of the most advanced in the industry
Then we add an incredibly fast IDE hard drive and genuine
Teac' floppy drives. Plus, we put the ports for these drives

right on the motherboard ... along with the serial and
parallel ports, too. The result? Two slots are saved,
giving you atotal of eight. Now, that's expandability.

ZEOS PRESENTS
UPGRADABLES
FEATURING 4MB
MEMORY, 130MB
DRIVE AND MORE!
728K cache

Available!

The processor and speed of your
choice plus future upgradability.
4 full MB ultra- high-speed RAM.
Our fast 130MB IDE hard drive
with built-in cache.

A LOT OF COMPUTER FOR A LITTLE CASH.

Both Teac ' 1.2MB and 1.44MB
floppy disk drives.

Your new ZEOS upgradable system is not only expandable, it's loaded with features. Like our 300 watt power
supply— now with built-in surge suppression— plus twin
cooling fans for even more reliability and our unique
SpaceSaver case. And every ZEOS system (
not just the
power supply) is UV listed.
Plus, for alimited time, your new ZEOS Windows
system comes complete with your choice of two out of
three Windows applications: Lotus 1-2-3 for Windows,
Ami Pro 2.0, and Freelance Graphics. These aren't trial
copies— they're the complete, fully documented retail
packages. And with asuggested retail price of over
$1,000, even at street prices that's agreat value.
In addition to providing you with top quality products,
we're committed to after-the-sale support as well. All
ZEOS systems are covered by our 30-Day Absolute
Satisfaction Money- Back Guarantee— and our One Full
Year Limited Warranty. And you can call us Toll Free at
800-423-5891, 24 hours aday, with any questions you
may have. We're here for you.

Incredible Diamond Stealth VGA
graphics card with 1MB RAM, Sierra
DAC and WinRIX drawing software.
Capable of over 32,000 colors!

YOU SIMPLY CAN'T GO WRONG.

Your new high-performance ZEOS upgradable
comes from afamily of systems which have received
nine PC Magazine Editors' Choice Awards.
And don't forget, for alimited time only,
when you purchase any new ZEOS
Windows system, you'll also receive
your choice of two: Lotus 1-2-3 for
Windows, Ami Pro 2.0, and
Freelance Graphics.
So give us acall,
800-423-5891.
Prices and specifications are subject to change without
notice. Please call for current information. The fol.
lowing are trademarks of their respective compa•
flies. Laps 12-3. Freelance Graphics and Ami
Pr, rl Lop. Development Carburation. Windt». and Microsoft of Microsoft Corporation; Z.Card. SpaceSaver and ZEOS of
ZEOS International, Ltd.: 01992.
ZEOS International Ltd.. 5305th
Avenue NW.. St. Paul, MN 55112.
USA ZEDS is apublicly traded company
(NASDAQ symbol. ZEOS).
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ZEOS 14" high res 1024x768 noninterlaced VGA color monitor with
tilt & swivel base.
Shadow RAM and EMS support.
ZEOS 101- key SpaceSaver
keyboard.
Two serial, one parallel and
one game port built right on
the motherboard.
7-16, 1-8 bit expansion slots; 80387
math coprocessor support ( for ' 386
systems).
ZEOS 7- bay SpaceSaver case
with two cooling fans for added
reliability and product life.
High-quality 300 watt power
supply with built-in surge
suppression.
Microsoft Windows 3.1, Microsoft
Mouse, DOS 5.0 and now pick 2:
Lotus 1-2-3 for Windows, Ami Pro
2.0, and Freelance Graphics!
Includes ZEOS 24- Hour-a- Day
Technical Support and complete
Customer Satisfaction Package.

PICK YOUR POWER
386DX-33

$ 2395

486SX-20

$ 2495

486SX-25

$ 2595

486DX-33

$ 2695

486DX2-50 $ 2895
486DX-50

$ 2995

Plenty of Options:
Including additional memory, an
incredible selection of hard drives
and virtually any other add-on you
could want. Ask about other special
money- saving packages, too.
/11.
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AI\
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891

Fax Orders: 612-633-1325
Gov't Orders: 800-245-2449
GSA #GSOOK91AGS5176
Outside U.S. and Canada:
612-633-6131
Hearing Impaired ( TDD):
800-228-5389
Terms of Payment:
MasterCard, VISA, Discover, Am Exp,
Z-CARD, COD and Leasing programs.
Open 24 Hours a Day,
365 Days a Year!

Upgraclable.
Low Cost.

Hot New ii-OS '386 and '486 systems!
PC Magazine calls it "the ultimatepower desktop PC." What will you call
your new ZEOS '486 Editors' Choice
system? Probably the hottest computer
you've ever owned!
First of all, our prices are great! For
starters, you can get aZEOS 386-33
upgradable for as little as $1,395.
Or you can move right into acomplete
486DX-50MHz for only $1,995. Outrageous! And it's not just the price.
It's all the extras we give you, too.
As an example, your new ZEOS
Windows system comes complete with
your choice of two Windows applications: Lotus 1-2-3 for Windows, Ami
Pro 2.0 and Freelance Graphics for
Windows. With asuggested retail of
over $1,000, even at
"street prices" that's
agreat value. It's ZEOS
value. Here's another
great value example.
You have probably
heard about the importance of protecting
your new computer

investment with asurge suppressor.
Well, your new ZEOS upgradable desktop system already has one. Built into
the power supply! We didn't stop there
either.
Because you're also getting 24-Houra-Day Toll-Free Technical Support.
While most of the others still only offer
part-time technical support, as aZEOS
customer, you get around-the-clock
24-hour-a-day support, 365 days ayear.
Any time you need help, all you have
to do is pick up the phone and give us
acall, any time of the day or night!
And all of this is just for starters.
Because when you turn the page we're
going to talk about other exciting and
important reasons for you to buy from
ZEOS. Like 486SX-25s,
the new 486DX-50s,
your ZEOS
Editors'
Choice
486 and
more.
Come
on in!

Circle 177 on Inquiry Cord.

The ZEOS 486U-25. APrice ZEOS

486SLC-25

You'll get superfast RAM,
a200 watt power supply,
and lots of bays and slots
for future expansion.
The hardware simply
can't be beat.

Now, you can get '486 performance at a386SX price. Incredible? Yes.
Impossible? No! It's the new ZEOS 486SLC-25 and this baby is hot. Now
you can have our new super-fast, super-loaded ZEOS 486SLC system at
the incredible price of only $1995. There is absolutely nothing else like it.
And when we say loaded, we mean loaded! Your new ZEOS 486SLC
comes with our non- interlaced 1024x768 color monitor. A Diamond
graphics card offering over 32,000 colors. Your choice of two complete
Lotus Windows software packages, MS-DOS 5.0, and Windows 3.1.
A Microsoft mouse. And much, much more.
To create the ZEOS 486SLC, we started at the heart with abrandnew microprocessor from
Cyrix: This hot new chip,
with its internal pipeline
cache, accesses internal
memory with a32-bit
bus. You'll see that the
486SLC-25 delivers more
bang for the buck than
anything else out there.
You may know Cyrix
as the folks who design
the unbelievably fast and
reliable FasMath" family
of math coprocessors
which consistently receive
industry accolades. Now
Cyrix has applied their
high performance
design skills to the
new 486SLC
CPU. And ZEOS
makes it scream!
AND HOW DOES
IT PERFORM?

We tested it
against atypical
386SX-20 and
a386DX-33. We tested it again against a486SX-20. The results?
Check out these benchmarks! The ZEOS 486SLC performed nearly

486 Performance
at a '386 SX Price.

Performance Breakthrough!
twice as fast as a386SX system, about 1.5 times as fast as a
386DX-33, and it was even faster than a486SX-20! Now this power
is yours at the price of a386SX.
COMPATIBILITY. 100% GUARANTEED.

This new 486SLC microprocessor is 100% compatible with industry
standard software. We're so sure of your satisfaction with the compatibility of your new ZEOS SLC-25 that we're adding yet another
guarantee to the standard-setting ZEOS warranties and guarantees
that back all of our products. We guarantee that during the first six
months you own your system, if your ZEOS 486SLC-25 exhibits any
compatibility probFASTER
FASTER
lems with the top
100 selling software titles, ZEOS
us will replace that
PC with acomparable
ZEOS 486SX
386SX-20
386DX-33
system. And we'll
FASTER
FASTER
do it absolutely
free.
LOTUS BUNDLE:
NO ADDITIONAL
CHARGE!

Included with
your new 486SLC25 is your choice of
Z•SPEED
METER
two: Lotus 1-2-3 for
The Z-Speed Meter reports actual performance defences between these
Windows, Ami Pro
four processor types. Your new 486SLC-25 comes out the winner!
2.0 and Freelance
Graphics for Windows. Pick two. Complete and fully-documented —
this software is worth close to $1000 alone! Yours from ZEOS, at no
additional charge.
486SX-20

CYRIX 486SLC-25

FREE TECHNICAL SUPPORT. 24 HOURS A DAY.

Questions about your new system? Call us. Your new ZEOS system
is backed by Toll-Free Technical Support, 24 Hours aDay, 365 Days
aYear. Plus a30-Day Absolute Satisfaction Money-Back Guarantee.
Plus our Express Parts Replacement Policy. You're going to be very
satisfied. We don't just say it. We guarantee it.
ORDER YOUR NEW ZEOS 486SLC-25 NOW!

Call us now: 800-423-5891. And get the kind of power
you need at the price you want to pay: '486 performance
at a386SX price. Only
$1995! Who could re- p
sist? Call ZEOS now!
All prices and specifications are subject to
change without notice. Please call for current
pricing and warranty details. ZEOS is apublicly
traded company. NASDAQ Symbol: ZEOS.
t1992, ZEOS International, Ltd.. 530 5th
Avenue NW, St. Paul, MN 55112. All products
and company names are trademarks or
registered trademarks of their respective
holders. SLC-1/1
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ONLY $ 1995!
486SLC-25 CPU from Cyrix.
4MB high-speed 53ns RAM
providing true zero- wait
state performance.
107MB ultra- fast IDE hard
disk drive.
Teac 5.25" 1.2MB and
3.5" 1.44MB floppy drives.
Incredible Diamond
SpeedStar Hi- Color VGA
graphics card with 1MB
RAM and Sierra DAC.
Over 32,000 colors!
ZEOS 14" 1024x768 VGA
color monitor with tilt/
swivel base. Noninterlaced!
ZEOS/RS 101- key
SpaceSaver keyboard.
Two serial, one parallel
and one game port.
7-16, 1-8 bit expansion
slots, math coprocessor
support.
Rugged ZEOS 7- bay SpaceSaver case. 200 watt
power supply and two
cooling fans for added
reliability and product life •
Microsoft Mouse!
MS-DOS 5.0 with QBasic.
Microsoft Windows 3.1
plus your choice of 2 out
of 3 Windows applications:
Lotus 1-2-3 for Windows,
Ami Pro 2.0 and Freelance
Graphics for Windows!
ZEOS 24- Hour- a- Day TollFree Technical Support
and complete Customer
Satisfaction Package.
Tailor your system ...
More memory, an incredible
selection of hard drives
and virtually any other
add-on you could want. Ask
about other money- saving
packages, too.
AM.

/Mk

AM\

mi

Fax Orders: 612-633-1325
Gov't Orders: 800-245-2449
Outside U.S. and Canada:
612-633-6131
MasterCard, VISA, Discover,
Am Ex, Z- Card, COD and
Leasing Programs.
Open 24 Hours a Day,
365 Days a Year!

EDITORIAL
DENNIS
ALLEN

MANAGING I
NFOGLUT

y

ou can't afford not to read this issue of BYTE, because inside is article after article on one of the
biggest stories of the decade. No, it's not about a
new chip or anew software engine. This story
is about the one thing with which we all must
deal; this story is about the very fiber of business. As our
cover proclaims, these articles cover the strategies and
methods for turning textual information into usable
knowledge.
To be competitive in
Just think about all the correspondence, memos, reports,
business in the 1990s,
proposals, documentation, and
news that's been word proyou must leverage all the
cessed or otherwise placed into
electronic form at your comknowledge your company
pany. Those pieces of text concan muster
tain the stuff that business is
made of. Piece by piece, they
exist in adelicate mesh of knowledge that permeates
your organization. Yet, for the most part, they go unused because the utter vastness of this information has
made it seemingly impossible to manage. But this really
isn't the case.
There are ways to get ahandle on the information,
and there are strategies for the future that you can adopt
now. The most competitive companies will be the first to
adopt search-and-retrieval software and the first to implement strategies for organizing information for the future. They recognize the need to develop their particular
company's knowledge base into arepository of information that anyone within the company can access so
that the knowledge is neither hoarded nor misplaced.
Irecall astory of lost information for NASA's space
shuttle. Several years back, when it became apparent that
the space shuttle would need extra heat protection for
reentry, the obvious answer was to attach special tiles
to the underbelly of the craft. It was obvious because
there had been extensive research on the tiles years earlier. But the research data was, at least for awhile, lost.
It was not amatter of simply calling an old employee
and asking where the files had been placed; many people
had been involved in acquiring the information, and they
simply couldn't be reached. NASA—with all its computing power—was left in aquandary of not knowing
where the information was located and not having the
funds to develop the tile information anew.
Your company can easily find itself in asimilar situation; maybe it already has. Consider projects that have
been halted for one reason or another. What happened to
18 BYTE • JUNE 1992

all the information—the research, reports, and supporting
documents—that was accumulated before the project
was dismantled? Perhaps it went into the archives, someone's desk drawer, or the shredder.
Or what about that key employee—what happens when
he or she leaves the company? They may leave their disk
files intact, but unless you know what's in them, or unless
the information happens to have been well organized,
those files are useless. Imagine when employees leave
how many hard disks have been reformatted to reclaim
disk space for the next employee while throwing away information that may have taken years to amass.
My bet is that you'll need that information someday,
but you may not know that you ever had it. Even if you
have the information, not knowing how or where to find
it is hardly different from not having the information at all.
That's why this issue is amust read. To be competitive in
the 1990s, you have to leverage all the knowledge your
company can muster. My advice is simple: Don't waste
asecond in exploring ways to manage the vast textual information hidden away in your company.
That's why the BYTE staff has pulled together such a
strong collection of articles on the subject. From the
strategies of organizing information and turning text into
usable knowledge to the tactics of search-and-retrieval
software and WYSIWYG word processing, it's all here
in this issue.
Of course, doing the bigger story had its own challenges—chiefly, how to convey the concept on the cover of the magazine. Frankly, it would have been easier to
put aphoto of the newest and fastest PC hardware on
the cover. To do so, however, would have been to duck
what is one of the most important issues in computing today. Yet, you may not see the subject make the cover of
other publications.
This is the first time that an in-depth, multi-article report on the subject of turning text into knowledge has
been published in the popular press, and it seems only appropriate that it appear on the cover and in the pages of
BYTE.

—Dennis Allen
Editor in Chief
(BIX name "dallen")

Pro 4.
'..the
„the best DOS
n
spreadsheet..."
"We make no bones about it—the innovative Quattro® Pro 4.0
is the best DOS spreadsheet you can buy."
Sebastian Rupley, PC/Computing, March 1992

"Quattro Pro 4.0: Improvements add up to the ultimate DOS spreadsheet."
Craig Stinson, PC Magazine, April 28, 1992
CC

. . . version 4.0 is arguably the best non-Windows spreadsheet available . . ."
John Walkenbach, PC World, March 1992

"Borland is hitting on all cylinders with [Quattro Pro 4.0] . . ."
Raphael Needleman, InfoWorld, January 27, 1992

"Quattro Pro version 4.0 looks like the best DOS spreadsheet ever."
Jim Seymour, Office Technology Management, Febnialy 1992

"Verdict: The best DOS spreadsheet in the world."
Mark Whitehorn, PC User (
U.K.), March 24, 1992

QUATTRO PRO
NWT,
WiTh

OUMTRO PRO

WSW, 10401
deell

clots
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Order now absolutely RISK- FREE. See your dealer today or call 1-800-331-0877, ext. 5653.

BORLAND
Software Craftsmanship

Copyright 0 1992 Borland International, Inc. All rights reserved. Outdo is aregistered trademark of Borland International, Inc BI 1504
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OPTICAL HAR
When will optical drives be as fast as hard drives? At Pinnacle, and only
Pinnacle, we proudly answer... today! Introducing the PM0-65V, ahigh
speed 650 MB rewritable optical drive featuring Pinnacle's own OHDTM
(Optical Hard Drive) mechanism. The PMO-650 works like ahard drive,
feels like ahard drive, but it's better - it's
optical. And with optical there are many
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advantages: removability,
_
reliability, and a
lower cost per
megabyte of disk
storage.

010-650 anchavism by Maude Mina

The PMO-650 features the latest advancements
in optical technology. Pinnacle's R&D center,
located in Colorado Springs, CO, is one of the
most advanced optical research and development
facilities in the
country.
The Pinnacle R&D
_Center is now the
leader in optical

-

---

Moms

drive performance
and innovation.

Maude Micro Optical R&D Cent«

trademarks and Registered Marks la their respective owners. • XXBench lest performed by ARCM., lac. 3/92 • lest Results performed with o1/3 stroke plus latency over o50 Ml band width. A1/3 stroke plus latency is the standard of measuremeni in the apinal sir:pogo industry.

PIRO -650 FEATURES
•3600 RPM rotation speed
• 19 msec effective access time•
•MTBF: 30,000 hours
•Ultra light optic head
•Split Optic Design
•ISO/ANSI Standard complia

The PMO-650 is faster than aSeagate ST4350N

•Direct seek technology

magnetic hard drive and five times faster than

•Data queuing on reads/writes
•20 MHz processor/design

Sony's SMO-E501

•Horizontal and vertical mounting

optical drive.

•Dust- resistant design

With speeds faster

•Plug-and-play ready for
IBM AT/XT, PS/2 and
Compatibles, MAC, SUN, HP,
Silicon Graphics and others.

XCOPY.EXE DISK TRANSFER
Drive
Tested

than most hard

Pinnode
PMO-650

drives, the PM0-

Sony'
SMO-E501

650 sapplications

5Mb
transfer

10 Mb
transfer
•

185.04

Seagate' ST4350N
350618

50 Alb
100Mb
transfer
transfer
UN Imo NOS
457.77

921.28

396.31

2941 88

4995.14

125.06

819.79

1520.14

are endless. It can replace existing hard drives for general data storage
or can be used for vertical applications such as digital audio, digital video
or multimedia. The PMO-650 is the
ultimate storage solution. It's more thgn
hard drive. It's optical.

e 800-553-7Ó

1
1

Pinnacle Micro World Headquarters
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LETTERS
Now We Know...

Tncase you were wondering,

yes, Idid
1 notice the hidden letters on your February 1992 cover.
M. Brasse
Schinnen, The Netherlands
It's true, the "hidden" letters in the circuit traces spell I-B-M. Did anyone feel an
overwhelming urge to buy aPS/2 ?—Eds.

Internet Excellence

sone of the millions of Internet users,

Apleased to discover another article on the single most
Iwas very

important advance in communications history since
people began speaking (" Applying the Internet," February). Ihope that BYTE will obtain without delay an Internet address for those of us who can't afford BIX and
don't wish to use snail-mail or fax. You might also want
to offer amonthly Internet column as away of popularizing the Net and encouraging network citizenship.
David Mattison
Victoria, BC, Canada

affect the general conclusion of the article: that GaAs will be incorporated into
commercial systems only when its higher
manufacturing costs are outweighed by its
performance advantages over silicon.
Besides brittleness, another reason for
higher manufacturing costs is the demands
of the associated processing methods and
tolerances. These are brought about by the
nature of the currently dominant GaAs
device, the MESFET (metal semiconductor
field effect transistor), which is not as
well suited to logic applications as the silicon MOSFET (metal-oxide semiconductor field effect transistor). In particular, to
keep the number of devices at aminimum (fewer devices mean higher yields), it's necessary to use enhancement-mode MESFETs, which require very accurate
control of the thickness of the device's active region. Processing difficulties like these have as much to do with
determining the commercial viability of asemiconductor
device as the theoretical benefits of the device itself.
Mark Bowser
Essex, U.K.

Great Interruptions
Ask and you shall receive. BYTE 'seditors already have
Internet addresses. Now we have an Internet address for
letters as well. Send your comments to lettersebytepb
.
byte. corn. —Eds.

Multimedia Isn't Cutting It

T'
ve

read lots of solemn discussions lately about multimedia, and how it will be used for training, business
presentations, and so on. These guys must be kidding!
The main uses of multimedia will be pop videos, games,
and X-rated movies. That's where the money is.
If you accept this, then it's obvious that the PhilipsSony approach of making the multimedia player as simple
to use as possible is correct, and the IBM-Microsoft
idea of extending the PC to do the job is aloser. Things
like training and business presentations will be smalltime spin-offs from the main business.
Michael J. White
Wahroonga, Australia

Gallium Arsenide Issue

Twas surprised to read in

" Gallium Grows Up" (Feb1 ruary, page 143) that the electron mobility of GaAs increases with temperature. All the references that Ihave
show that above 100 K the opposite is true, as is,, reduces
at arate between 1/T and 1/T 2depending on the actual
material and measurement technique. This does not
WE WANT TO HEAR FROM YOU. Address correspondence to
Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH
03458, or send BDCmail do "editors." Your letter may be edited
for length and clarity.
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Tjust finished reading Roger Alford's

" How Interrupts Work" ( February) and thoroughly enjoyed the
content of the article. It was well written, and it clarified the workings of IRQs in the IBM PC and AT.
Jeffrey S. Glenn
Concord, NH

Way Late Mail
nclosed is something you might find amusing. In
1977, aBYTE reader circled a " bingo" number from
the December 1977 issue. In February 1978, we mailed
product information in response. Just 14 years later, on
January 28, 1992, we received the enclosed envelope
back marked " No Forward Order on File."
Incidentally, the product information inside was for
the " AD8" S-100 computer-controlled music synthesizer. Carl Helmers, then editor of BYTE, was one of the
first customers to buy this product.
Philip Tubb
ALF Products, Inc.
Wheat Ridge, CO
From the markings on the envelope, it appears that
ALF's mailing spent 14 years in the USPS Dead Letter
Office in St. Paul, Minnesota. —Eds.

FIX
The correct price for Cayman Systems' XGator 1.0 (Reviewer's Notebook, February) is $295. •

Microsoft Visual Basic
with Pmfessional Toolkit

MICROSOFT

SOFTWARE
DEVELOPMENT
TOOLS

Introducing 36 shortcuts to
developing Wmdows-based
applications.
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Take all the great controls that help to make the Microsoft'
Visual Basic-programming system asmash hit. Add 21 more.
And you've got Visual Basic 1.0 with Professional Toolkit.
It comes with the handy click-and- drag tools you see here.
Including brand-new controls like MDI Child. And Grid (for
spreadsheet forms). Plus aGraph control, 3-D controls, and
even spin buttons. Together, they let you build custom software
with the kind of functionality you've only imagined until now
And for even greater convenience, you also get tools such
as the online Windows API reference.
All of which means you can now create sophisticated,
full-featured programs. For everything from vertical applications
to broad-based utilities.
So call (800) 541-1261, Department Z87. Ask us about
new Visual Basic 1.0 with Professional Toolldt. And make short
work of Windows-based applications.
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CD 1992 Microsoft Corporation. All rights reserved. Printed in the U.S.A. For more information inside the 50 United States. call (800)541-1261, Dept. Z87;
outside the US. and Canada, call (206)936-8661. Customers in Canada, call (800)563-9048. Microsoft is aregistered trademark and Visual Basic and
Windows are trademarks of Microsoft Corporation.

The Toolbox provides instant
access to 36 controls.

PROGRAMMER'S TIPS
Key

•Complete application development system
for professional programmers.

•OLE (Object Linking and Embedding)
Client control with OLE 1.0 support.

•Grid control with row and column support.

•Windows API online reference.

•MDI (Multiple Document Interface) Child
control for creating child windows.

•Windows Help Compiler for creating
.hlp files.

•Graph control with complete charting
functionality.

•Extensible via dynamic link libraries
(DLLs) and DDE.

•Windows for Pen computing controls.

•Setup Kit for easy user installation.

•MCI (Media Control Interface) control for
Multimedia applications.

• .EXE files may be distributed runtime
and royalty free.

UTRUNS

.7iike advantage ofthe Common
Dialog control to instantly create
File Open, File Close, Colon and
other standard dialog boxes.
•
Use the MDI Child control with
a "Window" menu option where
Tile,`Cascade; and Arrange
Icons' options are includedfor the
MDI child windows.

Features

THE

486 AT 33 AND

50 MHz

Microsoft.

This revelation is brought
to you by the Apple® Macintosh®
and the Motorola 68040.
Let us explain. Ingram
Laboratories, aleading independent PC testing firm, recently lined up the new Macintosh
Quadra' 700 and 900, powered by 25 MHz
68040s, and several of the quickest 50 MHz and
33 MHz 486® Windows' PCs on the market.
They loaded the computers with the most
popular programs available for both Macintosh
and Windows 3.« Then measured the time it
took each machine to perform real world functions like opening afile, scrolling, running a
macro, performing calculations and so on.
The result? The 25 MHz 040-based
Macintosh Quadra was 15 percent faster than
the 50 MHz 486 Windows PC. And it blew
the 33 MHz 486 boxes right out of the room.
No surprise, really. Macintosh and its
graphical user interface were designed from
the start around the 68000's true 32-bit architecture. Naturally, it outperforms computers
powered by an extended 8-bit architecture running acharacter-based operating system with
atacked-on GUI.
So if you're looking
for ahigh performance
graphical computer, there's
only one way to go.
Go Macintosh
Quadra and the 040.
AA

For afree copy of the Ingram test results,
call 1-800-845-M010.
than the Performance Index; the Dell 433P only 5.9 times faster.

.ademarks or trademarks of their respective holders.

e1992 Motorola,

i
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-

MOTOROLA

Inc. All rights reserved.
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The (test Wayier Connect PC Peripheral,
CorelDRIVER
Corel Tape Back.
Software
Software
with support lor 100's of devices

Shenk' Software tor unattended backups
Corel CD .AU010 for Windows
Addibonal programs end

Included

(OREL SCSI!
The Best Way to Connect PC Peripherals
COreISCSI software allows top speed

connection of up to seven PC peripheials to asingle
SCSI adapter card! New peripherals can simply be •
"daisy- chained" to your existing one, without the
hassle of adding new adapter cards.
It's agreat way for PCs, notebooks or laptops to
easily connect to the huge range of SCSI peripherals
available.
CoreISCSI ensures total compatibility, and includes
drivers for virtually all SCSI devices such as: hard
drives, removable drives, rewritable drives. WORM
drives, tape drives, CD-ROM drives, multifunction
drives and jukeboxes.

CorelDRIVER Software with support for 100's of devices
otle Corel Tape Back-up Software
r
e
roNer
I
OUS

SitBack - Software for unattended backups
Corel CD-AUDIO for Windows

soNqf .Additional programs and utilities

(OREL SC

With the ability to support hundreds pf devices and
with the exceptional bonus utilities, CoréISCSI
software offers incredible value!

I>

4

.43. Mom Adept., • C

401.1014,V1011.0.1.00.

rcoREL
1-800-836-7274

FAX: (613)761-9176

CON TEL: ( 613) 728-8200

bey

V10•0•••• 0

• Also available:

1- 800- 836- SCSI

Ail ft(Odill and company names are tracternarle;Ü thee' respect,ve corporations
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Complete Interface Kits
•SCSI bast adapter
•SCSI software
•SCSI cable and Easy lo Install"video
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Nutek: A Mac Emulator in Progress

NANOBYTES

E

arty last year, Nutek Computers ( Cupertino, CA) announced that it had developed aMac-compatible operating system and aset of chips that let system
vendors make Mac clones without infringing on Apple's patents or copyrights.
After the announcement. Nutek continued to quietly plug away at its Mac equivalent. shunning the glare of publicity. However, the company recently reappeared at
the CeBIT show in Hannover, Germany, with alogic board complete with a68030
processor. BYTE staff subsequently spent several hours with Nutek representatives at their U.S. offices and discovered that the Nutek system is still awork in
progress, but it's real. Nutek hasn't decided if it will sell the board to system manufacturers or through dealer/distributor channels.
Nutek shuns the term clone for its computer because the word suggests the idea of
acopy. The hardware isn't aprecise duplicate of the Mac, and the software was written independently, not copied. The main logic board—the actual hardware that Nutek
will sell—resembles that of aMac Ilci. The board has a33- MHz 68030 CPU. three
NuBus slots, two miniature DIN-8serial ports, and DB-25 and internal 50-pin ribbon
SCSI connectors that are managed by two 53C80 SCSI controller chips. Sound input
and stereo-sound output ports handle sample rates of 22 and 44 kHz. The system
also offers built-in video using aDB-I5 ( Apple standard) connector and two connectors
for floppy drives. The keyboard and mouse, however, use PS/2 connectors.
Prototypes have astandard PC chassis, a40- MB SCSI drive, and aFujitsu floppy drive that writes 8(X)- KB GCR ( Group Code Recording)—encoded floppy disks
and has software-controlled disk ejection. Shipping units will use PC- standard
I.44- MB floppy drives with MFM encoding.
Three on-board custom ASICs ( application-specific ICs) serve as the glue between Nutek's Mac OS/firmware emulation and the mixture of Mac and PC hardware.
Nutek chip 1handles all I/O and the real-time clock. Nutek chips 2and 3manage
memory control and the NuBus interface. DMA channels are used with the SCSI, floppy drive, and sound subsystems. An EEPROM chip holds boot code that loads
Nutek's clean-room implementation of the Mac Toolbox and operating system from
afloppy or hard disk into main memory. The reason for loading the firmware this
way—amethod that's similar to what early Amigas did with their KickStart code—
is twolbld: It's easier to patch the firmware and provide updates to users in the
field, and the code executes faster in RAM. This firmware is acomprehensive implementation of System 6.0.x software managers and asubset of System 7.0 features.
Firing up the Nutek emulator, you see aslightly different interface. Unix wizards
will recognize it at once—Motif. However, this appearance is only screen-deep: Motif supplies only the GUI: the rest is Nutek's Mac OS emulation. Motif adds its own
twists to the interface. The menus behave differently, and the menu bar appears inside the active window. For Mac Command- key equivalents on the 101- key standard PC keyboard. you hold down the Alt key and press the appropriate second or
third keys. Nutek substitutes its own bit-mapped fonts for the standard Apple System fonts of Geneva. Monaco, and Chicago.
Nutek's board is meant to support the major mainstream applications. The company's target is the less sophisticated user who runs only several major applications
(e.g., aword processor and apage- layout application).
The system was run using two Claris applications. MacWrite and ClarisWorks.
They worked without apparent problems, as did acopy of PageMaker 3.0 from
Aldus. But the system had trouble with PageMaker 4.2 and with aPageMaker document with acolor TIFF file and several EPS ( Encapsulated PostScript) files embedded in text. The TIFF file reproduced correctly. but the placement bit maps for
the EPS files were garbled, apparently due to ascaling problem.

USRobotics ( Skokie. IL) has developed amodem for the Hewlett-Packard 95LX. The $249
WorldPort
Fax Data
Palmtop
Modem's
communications
software is built into the modem and
runs on a9-V battery. An AC adapter is included. D
Exactly two years after it first announced the project. Quarterdeck
Office Systems ( Santa Monica, CA)
released Desqview/X, its 32-bit operating system that lets 386SX or
higher PCs run graphical X Window System programs residing on a
Unix host. Desqview/X also lets the
same Unix hogs or X terminals run
DOS or Windows programs residing on the PC. "Getting Microsoft
Windows to rim remotely on aSun
workstation was the final step," said
Therese Myers, Quarterdeck's president. D
Sun Microsystems has spun off another company. SunSelect, that
will focus on products to bridge the
PC and Unix environment. The
new company. to be headquartered
in Billerica, Massachusetts, will assume responsibility for Sun products that will integrate PCs and PC
LANs with Unix. 0
Apple is developing A/UX 3.0 Secure, aC2-level certifiable version
of its Unix variant. It expects the
operating system to be available in
the fourth quarter of this year. D
A 1991 trip to Latvia by U.S. business executives has resulted in the
formation of Basec ( Boston, MA), a
company that has developed aprogram that aggregates data in Excel
3.0 for Windows. Versions for other spreadsheets are planned. D
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IF IT HAS ADOBE*
SCALABLE FONTS,
colgulte.
QUIET TECHNOLOGY,
IT CAN (»UBE
0IVI PANASONIC.

The KX-P2124, a24-pin with ATM* and color option.

Afew dot-matrix printers
offer you scalable fonts.
Afew, color. But no other
printer offers you scalable
fonts...color...and Panasonic'
Quiet Technology.
Put our KX-P2124 and
2123 to work and
you'll get the
flexibility of Adobe
Type Manager'
and scalable
fonts.. you'll add
drama to your
Il
documents with
our optional color kit...and
you'll hear very little, indeed.
Put any of our other
Quiet Technology printers to
work and
you can
o PTION accomplish whatever your needs.
From our 2123, abudgetminded 24- pin with Adobe
Type Manager* and optional

color...to our 2624 widecarriage business printer with
ATM*,...to our 9- pin 2180 with
6near letter quality fonts and
optional color.
All with the kind of features
that made Panasonic printers
the leaders of the industry.
Such as multiple paper paths,
EZ - Set control panels, and a
two-year limited warranty on
parts and labor'.
The Panasonic 2000
Series Quiet Technology
Printers.
Call us for more information: 1-800-742-8086. Or visit
your Panasonic dealer.
See your dealer for warranty details.
*ATM and Adobe Type Manager are registered trademarks of Adobe.
Available on selected printers only.

ONCE YOU'VE TRIED OUR
QUIET TECHNOLOGY PRINTERS,
YOU'LL NEVER SETTLE FOR
ANYTHING LESS.

%monk
Quiet

The KX-P2123, a24-pin with ATM* and color option.

Pairimmie
Quiet=
—J

The KX-P2180, a9-pin with color option. ATM* not available.
—f

The KX-P2624, a24-pin with ATM*. Color option not available.
[iy
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The Mac low-level benchmarks showed
interesting results: The floating-point tests,
using SANE ( Standard Apple Numeric
Environment), ran fine, but the video tests
did not. From the looks of the erratic screen
updates in PageMaker, there's still work to
be done on the Window Manager. Nutek is
also talking to SuperMac and RasterOps to
help provide support for their display systems.
Nutek has gone to great lengths to document its clean-room design of the Mac
firmware. There are no ex-Apple employ-

ees, and the work is archived into athirdparty vault for future reference. The company has also allocated funds to handle a
potential lawsuit. Patented technologies,
such as the ADB ( Apple Desktop Bus)
mouse/keyboard and AppleTalk protocols,
are not present in Nutek's design. There's
no doubt that Nutek is pulling off an admirable feat in emulating aMac. Whether
the company can get the implementation
thoroughly debugged and persuade people to buy it is an unanswered question.
—Tom Thompson

Industry Veterans Found Research Company

n aul Allen, the president of Asymetrix,

and David Liddle, the founder of
Metaphor, have founded anew company,
called Interval Research ( Palo Alto, CA),
with the goal of performing research and
advanced development in areas of new
technology. The company probably won't
produce any products; instead, it will either
license technology to other companies or
spin off new companies to further develop
and market technologies that it has created. Allen described the latter technique as
away of allowing researchers to profit directly from anew discovery or invention.
Interval Research will focus its efforts on

intimation systems, communications, and
computer science. Allen said that some of
the initial areas of research would include
"domain-specific software design, applications for new data services, ubiquitous
computing, new human interaction models,
and generic encoding of on-line knowledge." He was not specific about the details
of these areas of research, but he did say
that the research would go beyond what
people see today and would involve dealing with the difficult problems of computing across different platforms and operating systems.
—Owen Linderholm

News from Apple: How VITAL for Independent
Software Vendors?
Inthe coming months, Apple plans to release products based on VITAL (Virtually Integrated Technical Architecture
Lifecycle), aconceptual framework for
integrating the Mac into enterprise computing systems. At the March DB/Expo
in San Francisco, the company released a
series of five documents describing the
framework, the first of which presents aset
of architectural principles, models, and
guidelines. Products will follow over the
coming months, Apple said.
Underlying all the talk of open systems
and vendor-independent interoperability,

Apple is promoting its own set of APIs to
database and network services. Collectively called the Integration Services Manager API, Apple's interfaces provide access to relational databases ( Data Access
Manager), network protocols (Communications Toolbox), message services (Open
Collaborative Environment), and on-line
transaction services (Transaction Submittal Services). Unlike similar efforts from
Microsoft and Borland, Apple is pitching
its API plans not to independent software
vendors but to corporate MIS departments.
—Ellen Ullman

FDDI Follow-Ons? Gigabit Networks Coming
EDDI (Fiber Distributed Data Interface),

the 100-Mbps successor to today's networks, has only just arrived. However, it is
already being stigmatized as too slow and
poorly suited to meeting the emerging
needs of network customers, especially in
regard to multimedia.
28
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In general, video and multimedia are a
problem for conventional networks for two
reasons. First, video—even compressed
video—requires alot of bandwidth. Second, and more subtly, the packet-based
nature of most network protocols is apoor
match for video. In general, packets of

NANIOBYTES
Having announced its intention to
acquire Fox Software tPerrysburg,
OH), Microsoft (Redmond, WA) is
placing itself in head-to-head competition with Borland International
for control of the personal computer
database market.
Fox's database
development
group will move
to Microsoft's
headquarters in
Redmond, and
Fox president
and cofounder
David Fulton
will become a
database architect. Fulton declared himself "delighted about all of it," and he
showed no apparent regret about the
forthcoming change in his status
from company president to technical
manager. Referring to Microsoft's
vast resources, Fulton said, "Ifeel
like akid with the biggest electric
train in the world." D
As part of the Microsoft/Fox announcement, Bill Gates, chairman
and CEO of Microsoft, revealed details about his company's rumored
Cirrus desktop database product.
Gates said that cirrus is agraphical browsing and management tool,
based on Visual Basic, that lets developers and users access enterprisewide data sources. Both Cirrus and
FoxPro will use the Open Database
Connectivity programming interface as front ends to awide variety
of data sources, including SQL
(Structured Query Language) databases. Cirrus should soon be entering the beta-test stage. D
A 24-hour digital assistant that never takes acoffee break? That's how
Xerox ( Palo Alto, CA) describes
PaperWorks, aWindows- based
program that lets you remotely retrieve, store, and distribute documents using any fax machine. With
special forms that you fax to aPC or
fax server, you can send out documents to any other fax machine.
Boxed fields in the forms let you
indicate recipients' fax numbers.

Deliverin
WATCOM
•The Widest Range of 32- bit Intel x86 Platform
32 bd DOS, 32- bit Win lows, OS/2 2.0, AutoCAD AD •

•The Industry's Leading Code Optimizer ,
Advanced global optimizer with new 486 optimizatiiiiii—

•The Most Comprehensive Too!set

Debugger profiler, protected- mode compiler and linker,
32 bd DOS extender with royalty-free run-time, licensed
components from Microsoft SDK, and more —_

•The Best Value in 32-Bit
_ _Tools:

Unleash 32-bit Power!
WATCOM C9.0/386 lets you exploit the two key 32-bit
performance benefits. The 32-bit flat memory model
simplifies memory management and lets applications address
beyond the 640K limit. Powerful 32-bit instruction processing
delivers asignificant speed advantage: typically at least a2x
speedup.

You Get:
• 100% ANSI and SAA compatible: C9.0/386 passes all Plum Hall
Validation Suite tests
• Extensive Microsoft compatibility simplifies porting of 16- bit code
• Royalty-free run-time for 32- bit DOS, Windows and OS/2 apps
• Comprehensive toolset includes debugger, linker, profiler and more
• DOS extender support for Rational, Phar Lap and Ergo
• Run-time compatible with WATCOM FORTRAN 77/386

32-bit DOS support includes the DOS14GW 32-bit DOS extender by
Rational Systems with royalty-free runtime license
• Virtual Memory support up to 32Mb

The Industry's
Choice.
Autodesk, Robert Wenig, Manager; AutoCAD for Windows:
"At Autodesk, we're using WATCOM C/386 in the development
of strategic new products since it gives us acompetitive edge
through early access to new technologies. We also highly
recommend WATCOM C/386 to third party AutoCAD add-on
(ADS and AIN) developers."

Fox Software, David Fulton, President: "FoxPro 2.0 itself is
written in WATCOM C, and takes advantage of its many superior
features. Optimizing for either speed or compactness is not
uncommon, but to accomplish both was quite remarkable."

GO,

Robert Carr; Vice President of Software: '
After looking at the
32-bit Intel 80x86 tools available in the industry, WATCOM Cwas
the best choice. Key factors in our decision were performance,

functionality, reliability and technical support."

IBM, John Soyring, Director of OS/2 Software Developer Programs:

32-bit Windows

support enables development and debugging of
true 32- bit GUI applications and DLL's.
• Includes licensed Microsoft SDK components

32-bit OS/2 2.0 support includes development for multiple target
environments including OS/2 2.0, 32-bit DOS and 32- bit Windows
Access to full OS/2 2.0 API including Presentation Manager
• Integrated with IBM Workframe/2 Environment
AutoCAD ADS

and ADI Development: Everything you need to
develop and debug ADS and ADI applications for AutoCAD Release 11

Novell's Network Cfor NLM's SDK includes C/386

"IBM and WATCOM are working together closely to integrate these
compilers with the OS/2 2.0 Programmer's Workbench."

Lotus,

David Reed, Chief Scientist and Vice President, Pen-Based
Applications: "
In new product development we're working with
WATCOM C because of superior code optimization, responsive
support, and timely delivery of technologies important to us like
p- code and support for GO Corp's. PenPoint."

Novell,

Nancy Woodward, VP and G.M., Development Products:
"We searched the industry for the best 386 Ccompiler technology

to incorporate with our developer toolkits. Our choice was
WATCOM."

WATCOM
Micitosovr
Ylm.›[Ca•MIIIhr«.

LANGUAGE LANGUAGE
crErzmww.

1-800-265-4555

The Leader in 32-bit Development Tools
415 Phillip Street, Waterloo. (Mono. Canada. Telephone ( 5191886-3700. Fax ( 519) 747-497C Pnce does not include freight and
taxes where applicable Authorized dealers may sel kr less. eiATC)R1 Cand LJghtning °twee are trademarks of WATCOM Systems
Inc DOS/4G and DOS/16M are trademarks of Rationa Systems Inc. Other trademarks arethe properties o' thee respective owners
Copyrght 1992 WATCOM Poe:loots Inc
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in Canada. call 1800 465-1234 — Upgrade from Windows $49. upgrade from DOS, $992, $ 139 base operating system These prices valid only when ordered directly through '
IBM Proof of
purchase required Dealer prices may vary, Offer valid in US A only. expires 7/31/92 HelpWare limited to U F. A only . IBM and OS/2 are registered trademarks and OS/2 Crash Protection,
Workplace Shell and HelpWare are trademarks of International Business Machines Corporation. All other products are trademarks or registered trademarks of thee
companies
419921BM Corp.
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Starting today,
everything your
computer has ever done,
it will do better.
If you thought you knew what OS/2® was all about,
think again. This is 32-bit OS/2 2.0, and it's more than a
promise. It's abreakthrough. An operating system that
takes your DOS, Windows - and OS/2 applications beyond
the limitations of the past—lets you do more with them
than you ever could with DOS, DOS with Windows and
OS/2 1.3.
It also runs multiple DOS, Windows and OS/2 applications at the same time, regardless of version, in separate
windows on the same screen—seamlessly. In other words,
true multitasking. And with OS/2 Crash Protection; each
running application is protected from the next, so if one
goes down it won't affect the others.
About the only thing better than how much more
OS/2 can do, is how easily it does it all. There's agraphical
interface that makes OS/2 easy to install, learn and use—
the Workplace Shell; And OS/2 comes with HelpWarer
acollection of services and support, including atoll-free
number. But maybe the best part is that instead of buying
DOS, Windows and Adobe Type Manager? you get them all
with OS/2. So for awhole lot less, OS/2 2.0 gives you a
whole lot more.
With OS/2, your software can catch up with your hardware. And you can do the only thing you
haven't been able to do with your computer.
Make the most of it. For an IBM authorized
dealer near you, or to order OS/2 2.0—at
special introductory prices of $49 for
Windows and $99 from any DOS—call
• if
1800 3-IBM-OST!

introducing OS/2 2.0.
-Runs DOS, Windows and OS/2 applications from asingle system.
-Workplace Shell: an easy-to-use, graphical interface.
-Up to 48MB expanded memory per application. No 640K limit.
-Makes the most of 386 SX hairlwair and above.
-Upgradefrom Windows to OS/2 2.0for $49; $99from any DOS.**
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computer data must all arrive, although
they don't have to be in order. Video and
voice can withstand the loss of information
to acertain degree, hut they don't handle
out-of-order data well.
Backers of FDDI are already talking
about FFOL ( the FDDI Follow-On LAN),
which has speeds of at least 600 Mbps and
possibly 1Gbps. The need for high-speed
WANs ( wide-area networks) has fueled
other activity. IBM is getting ready to conduct field trials of a 1-Gbps WAN called
PLANET ( Packetized Lightwave Architecture Network) at its Thomas J. Watson
Research Center ( Yorktown Heights. NY).
And IBM's I-Gbps LAN, Metaring, is
scheduled to start tests this summer. In ad-

dition. ANSI has established asubcommittee of X3T9.5 to establish FDDI II to
handle higher throughputs.
Like FDDI, all the candidates are optical liber networks; however, they use the
fiber bandwidth differently. Most of them
are broadband networks that carry multiple
channels on the same fiber. Metaring uses
single-channel fiber. PLANET features
real-time packet delivery to prevent jerky
video. FDDI II is ahybrid that combines a
packet-based protocol for data and avirtual
circuit for video and voice.
None of these networks is going to happen soon. Developers say that the networks
are years away from general availability.
—Rick Cook

Lotus and Novell Strengthen Ties with Notes
NLM for NetWare
nadeal that represents the imist subIstantial collaboration since their failed
merger two years ago, Lotus Development
and Novell are integrating Lotus's Notes
group communications package into the
NetWare environment. Lotus will develop
aversion of its client/server Notes package
that will run natively on NetWare servers
and support Novell's MHS ( Message Handle Services) messaging protocol. The
companies will also cooperate on marketing efforts, including joint training on
Notes for Novell's pool of VARs ( valueadded resellers).
Notes executes only on OS/2 I.x servers
and OS/2 PM ( Presentation Manager) or
Windows clients. Thus, customers who
want to use Notes in the NetWare environment must run it on aseparate OS/2based server that communicates with NetWare via an OS/2 requester. By rewriting
Notes as an NLM ( NetWare loadable
module) for the 32-bit NetWare 386, Lotus will let customers run the server component of the package without an OS/2
machine.
Lotus will make the move to NetWare
in several stages. First, Notes 3.0 ( as well
as the next version of cc:Mail), both ex-

peeled before the end of this year, will add
support for Novell's NetWare IPX/SPX
transport protocols. ( Lotus has said that it
will add support for Mac clients in the
same release.) In aseparate development,
Lotus will deliver Unix client and server
versions of Notes in early 1993.
Late in the first half of 1993, Lotus plans
to ship the Notes NLM, which will also
fully support MHS and NetWare Global
Messaging, as alternatives to the Notes
messaging engines. Users will be able to
use multiple mail transports concurrently, Lotus says. And by supporting MHS.
Notes will he able to connect with any
back-end mail system that NetWare supports.
In roughly the same time frame, Lotus
and Novell will be moving to use the
emerging VIM ( Vendor- Independent
Messaging) standard, of which they are
key proponents and developers. Both companies also say that they are migrating toward the use of X.500 global-directory
services in their mail and messaging products. The Notes NLM will require NetWare 3.2, which is scheduled to ship in
the fourth quarter of this year.
—Andy Reinhardt

MiniStor Unveils Tiny Notebook Drives
Jose—based start-up company has
ASan
unveiled anew family of hard drives

that continues the trend of shrinking rotating magnetic media. This could pose a
challenge to the acceptance of more expensive solid-state storage cards.
MiniStor Peripherals' Portables series
32 BYTE • JUNE 1992

of subminiature drives uses 1X-inch platters
instead of the 2Y- inch platters now common in notebook drives. The drives, which
are now shipping in evaluation quantities,
will be available in various sizes and thicknesses. The slimmest model, aremovable
drive with a32- MB capacity, can fit into a

NANOBYTES
Lotus is developing avisual programming application called Notebook that lets you integrate relational
data with Notes
data, The company demonstrated how you
can query sales
data in a Sybase database
and put it live
into awindow
next to aNotes
database using
visual programming methods. Applications created with Notebook
can be distributed through Notes.
Lotus's chief technical officer John
Landry said that Notebook offers
CASE "where the graphical representation of the data is not just adescription of the system, it is the system." Cl
The first week of April is usually
associated with the opening day of
major league baseball, but for industry observers, it was more like
open season on operating systems,
as IBM, Quarterdeck, and Microsoft
all strove to capture the market.
IBM developers had to work down
to the wire, but the company released the general-availability version of OS/2 2.0 by its self-imposed
deadline of March 31. Quarterdeck
announced the release of Desqview/X at the Federal Office Systems Exposition in Washington,
D.C. And Microsoft's Bill Gates
used the occasion of his Windows
World keynote speech at Comdex
to launch Windows 3.1. El
Microsoft may have the marketing
muscle, but it hasn't yet released a
32-bit operating system. However,
the company will probably release a
beta version of Windows NT (
New
Technology) in July to independent
software vendors. The company has
already implemented acontrolled
beta-test program for NT with afew
hundred customers. O
Shortly after MiniStor Peripherals'
announcement, NEC announced a
1X-inoh 85- MB hard drive.
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Hollywood's finest couldn't write abetter drama than the one that is
unfolding in the PC industry. The leading characters are embroiled in a
competitive battle — and the struggle gets more intense by the month.
One company slashes its prices. Another draws its sword and cuts prices,
too. Then Gateway 2000 takes the wind out of their sails by continually
coming out with unbeatable products and prices. We've been steering the
industry toward greater value for years. And what's great about this story
is you're the winner — especially with Gateway 2000!

GAIEWAY2000
"You' ve got afriend in the business."

Gateway 2000's new
386SX125 comes in a
compact, mini desktop
model. Aroomy desktop
model is standard on the
386DX113, or you can
order atower model for
an additional $100.

HERE'S YOUR TICKET:
GATEWAY 2000 386 PCs
The two systems in our 386 product cast give you the best price/performance in
SX and DX categories. We introduced some new talent last month — a25MHz
386SX. This system outperforms 16 and 20MHz 386SX machines, yet it's priced the
same or better.
Our 33MHz 386DX, chosen by Computer Shopper readers as the Best Buy of
1991 in its category, is abox office favorite. This fully featured system offers the
most value on the market for under $2,000.

25MHz 386SX
System Highlights: 4MB RAM II 80MB Western Digital® IDE hard drive with 32K
read-look-ahead cache buffer U 16-bit VGA graphics with 512K II 14" CrystalScan
1024 VGA color monitor, up to 1024 x768 interlaced resolution U five 16- bit
expansion slots available in standard configuration U mini desktop model U

$1,595

33MHz 386DX
System Highlights: 64K cache RAM U4MB RAM U 120MB Western Digital IDE
hard drive with 64K multi-segmented cache II 16-bit Diamond Speedstar Plus- video
card with 1MB U 14" CrystalScan 1024NI VGA color monitor, up to 1024 x768 noninterlaced resolution U seven 16-bit slots on motherboard, one 32-bit memory slot and
five 16-bit ISA slots available in standard configuration U desktop model is standard

Mee
All Gateway 2000 systems come fully configured with all the features you want,
including two diskette drives, aprogrammable 124-key AnyKey - keyboard, a
Microsoft ® mouse, MS DOS ® 5.0, the new Windows"' 3.1 and your choice of one
application software option. See the back pages of this ad for complete configurations
and information about software options, upgrades and peripherals.

You'%e got friend in the business.

Gateway 2000's new 486SXI25
comes with 4MB RAM, a
200MB IDE hard drive and
the AT! Graphics Ultra
video card with graphics
coprocessor for
only $2,195.

EISA systems now come standard
in afloor-standing tower model.

BLOCKBUSTERS:
GATEWAY 2000 486 PCs
Making its debut some years ago, 486 technology has finally reached aprice point at which it is
upstaging 386 technology in value. Gateway 2000's 486 systems have always been star
performers, but recent price reductions and the introduction of a25M Hz 486SX and two new DX2
systems make the Gateway 2000 486 line more appealing than ever.

25MHz 486SX
Besides being faster than any 386 machine on the market, the 486SX/25 is upgradeable to a
486DX2/50 if you need increased performance in the future.
System Highlights: 4MB RAM U 200MB Western Digital® IDE hard drive

ATI - Graphics

Ultra I 14" CrystalScan 1024NI VGA color monitor, up to 1024 x768 non-interlaced resolution
desktop model is standard

•
$
itle34
)5

33MHz 486DX
The 486DX/33, our best-selling system until the DX2s came along, is still an excellent machine,
especially with AIL video. Plus, it's upgradeable to a66MHz DX2 when this CPU is introduced.
System Highlights: 64K cache RAM U4MB RAM U 200MB Western Digital IDE hard drivea
All Graphics Ultra U 14" CrystalScan 1024NI VGA color monitor, up to 1024 x768 noninterlaced resolution Udesktop model is standard aelre15.

50MHz 486DX2
This is without adoubt the fastest system at the most incredible price on the market today. The
combination of aDX2 dual speed processor, an ATI Graphics Ultra video card and afast IDE
drive, made faster with RIDE BIOS, makes this machine worthy of an Academy Award. Our
benchmarks show a35% increase in performance over a33MHz 486DX. Coretest benchmarks
show large block disk-to-memory operations are over 30% faster with RIDE.
System Highlights: 64K cache RAM U 8MB RAM U 200MB Western Digital IDE hard drive
with RIDE BIOS U All Graphics Ultra U 14" CrystalScan 1024NI VGA color monitor, us to
1024 x768 non-interlaced resolution U desktop model is standard

EISA SYSTEMS — 33MHz 486DX & 50MHz 486DX2
The 33MHz system is upgradeable to a66MHz DX2 later this year.
System Highlights: 128K cache RAM U 8MB RAM U 340MB Maxtor® SCSI hard drive U 32-bit
EISA SCSI controller U Diamond Speedstar Plus" I6-bit VGA graphics U 14" CrystalScan
1024NI VGA color monitor, up to 1024 x768 non-interlaced resolution U floor-standin
model is standard U 486DX/33 EISA is $
3,795

ower

U486DX2/50 EISA i

GATEWAYXXX)
"You're got aftietul in the business. -
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Your system is

Personal
service is the

carefully assembled
according to your

guiding force
at Gateway

configuration.

2000.

Plus, you can be
assured that your
system is built with
all the pride of a
conscientious work
ethic that is ...
Knowledgeable,
friendly people
answer your call
and welcome your
questions.

We're happy to share
information on systems

...alive and well in
North Sioux City,
South Dakota.

and peripherals to meet
both your present and
future needs.

After rigorous and
thorough quality and
pelformance checks,
We'll help you customdesign the system best
suited to your personal
requirements.

...your system is
cked to insure that
it reaches you in
perfect working
order.

Your order receives our immediate
attention.

OUR CREW
TREATS
YOU LIKE
AS
TAR
Even though Gateway 2000 is now the
largest direct market PC manufacturer in the
U. S., we continue to do business the way we
always have — with an emphasis on oldfashioned, personal service. In the epic
adventure of buying acomputer, you're the star
at Gateway 2000.
In our company mission statement, one of our
stated objectives is to exceed customer expectations in quality, service and value. This objective
is apersonal challenge to each of us at Gateway.
When you become acustomer, you have over 1,400
dedicated people striving to make sure you're
delighted with your Gateway 2000 purchase.
This commitment extends far beyond the day those
big black-and-white cow-spotted boxes arrive. When
you become aGateway customer, you're part of the
Gateway family and you get free technical support for
the life of your machine.
We know how important service is to you, which is
why we're constantly striving to provide the best in the
business. If you have aquestion or something goes wrong,
we now have over 200 people on-line to help you. And
they're good people — experienced and patient, friendly and
helpful, rigorously trained and tested. If you ever need to call
on them, you'll know why we say "you've got afriend in the
business" at Gateway 2000.

You te got afriend in the business.

GOODIES TO GO
Free Application Software Options
When you purchase any Gateway 2000 computer system, you
choose one application software option at no additional cost.
We'll install your software on your hard drive, optimally
configured for your system and Windows, and provide master
diskettes and manuals. Additional software packages are also
available at extremely competitive prices. Ask your
Gateway sales person for complete details. Choose from
the following application software options:
Option #1 — Microsoft Excel for Windows"4.0
New version of this powerful spreadsheet
Includes online help for Lotus l-2-3® users
Option #2— Microsoft Word for Windows"2.0
Best-selling word processor for Windows
New version 2.0 adds spectacular refinements
Includes online help for WordPerfect® users
Sorry —
we sell
peripherals
only with the
purchase of a
Gateway 2000
system, or to
people who
are already
Gateway 2000
customers.

Option #3 — Microsoft PowerPoint for
Windows 2.0
• Easy-to-use desktop presentations
• Creates high-quality overheads and
35mm slides
Option #4 — Borland ®Paradox ®3.5
Option #5 — The Entrepreneur Pack
includes the latest Windows versions of:

Microsoft's Windows
3.1 is now standard
with all Gateway
2000 systems.
Windows 3.1 includes
many new features
and enhancements
you'll enjoy:
Fewer UAEs
III Improved performance

»Built-in multimedia
capabilities
▪Better network support
»Includes four True Type
font families

This offer includes the
identical applications
contained in retail
packages but will not
include the retail box.
You get all master
diskettes and manuals,
shrink-wrapped and
packaged in a
Gateway 2000 box.

WITH YOUR GATEWAY 2000 PC
II Microsoft Works" integrating word processing,

AT! Graphics Ultra Performance Comparison

spreadsheet, and database in one easy-to-use program
• Microsoft Publisher

for creating page layouts

• Microsoft Money" to help you write checks, set
budgets, track expenses

1
/
10

• PLUS an Entertainment Pack with eight games

8

including Tetris®

6

Option #6 — The Windows Programmer Pack, includes
everything you need to create programs for Windows:
Microsoft QuickC for Windows:' Visual Basic for Windows': Windows Control Development Kit" Windows Help
Compiler" and Windows Programmers' Online Reference"

4
2
0

Standard VGA

Diamond Speed
Star Plus

AT! Graphics
Ultra

Figure, computed on a486DX/33 and provided by ATI Technologies Inc.

Option #7— Microsoft Project for Windows" 3.0
• Flexible and easy project management program
• Includes interactive online tutorial

services CompuServe® membership.
Fax mode: V.17, V.29, and V.27ter
II Data mode: V.32bis, V.32, V.22bis, V.22, V.21, Bell

Peripherals

212A and 103, V.42 and MNP 2-4 error correction,
V.42bis/MNP 5data compression

The AT! Graphics Ultra
AIL achieves aquantum leap in performance with its
coprocessor-equipped video card. The AT! Graphics Ultra

The 15-Inch CrystalScan 1572FS
The new I5-inch CrystalScan color monitor has aflat,

is the fastest video card available in its class — up to 10

square, non-glare screen, reducing distortion around the

times faster than standard VGA. The Ultra supports

corners and providing edge-to-edge display area. The

resolutions up to 1280 x1024. And because it is compat-

refresh rate is higher, 72Hz, for added image stability and

ible with many common graphics standards, the Graphics

flicker-free display. The non- interlaced CrystalScan

Ultra makes applications easy to install using standard

1572FS will support resolutions up to 1280 x1024. Plus,

video drivers provided with the software.

we've moved the fine tuning controls to the front of the

The AT! Graphics Ultra video card is standard with all

monitor for easy access. The CrystalScan I572FS is

486 ISA systems. It's an upgrade option with the purchase

available only with the purchase of a386DX or 486 system

of a386DX or a486 ELSA system for an additional $ 100.

for an additional $ 195. (Availability is limited.)

The Gateway 2000 TelePath" Fax/Modem
The Gateway 2000 TelePath may set anew box office
sales record for us. It's no wonder. For only $ 195, you get
the Gateway 2000 TelePath — a14,400 bps modem,
V.32bis, with 9,600 bps fax capability plus WinFax Pre
Crosstalk® for Windows, Qmodem® and afree 30-day basic

"You're got afriend in the bleinem."
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NOMAD 325S
XL
I25MHz, 386SXL Processor
II2MB RAM
•1.44MB 3.5" Drive
III 80MB Hard Drive
•Backlit 10" VGA Screen, 64 Grays
▪Size 8.5" x11" x1.8", 5.8 lbs.
▪7Hr.* NiCad
•Battery & Charger
1Parallel/1 Serial Port
•79-Key Keyboard
•Pointing Device
•MS DOS 5.0 & Windows 3.1

3$1995

NOMAD 420S
XL
II 20MHz, Intel 486SX Processor
I4MB RAM
• I.44MB 3.5" Drive
▪80MB Hard Drive
III Backlit 10" VGA Screen, 64 Grays
II Simultaneous Video with I
MB
•Size 8.5"x 11"x 1.8", 5.8 lbs.
•6Hr.* NiCad
Battery & Charger
III 1Parallel/1 Serial Port
▪79-Key Keyboard
II Pointing Device
II MS DOS 5.0 and Windows 3.1

$2795
33M11: 386DX

•Intel 386SX Processor
▪4MB RAM
111 I .2MB & I.44MB Drives
II 80MB 17ms IDE Cache Drive
• 16-Bit VGA with 512K
• 14" CrystalScan 1024
Color VGA Monitor
• IParallel/2 Serial Ports
▪ I24- Key AnyKey ni Keyboard
•Microsoft®Mouse
II MS DOS 5.0 and Windows 3.1
"'Choice of Application Software

$1595

Intel 386DX Processor
•64K Cache RAM
•4MB RAM
• I .2MB & I.44MB Drives
• 120MB 15ms IDE Cache Drive
II 16-Bit VGA with 1MB
II14" CrystalScan 1024NI
Color VGA Monitor
• IParallel/2 Serial Ports
III I
24-Key AnyKey Keyboard
•Microsoft Mouse
▪MS DOS 5.0 and Windows 3.1
1Choice of Application Software

$1795
50MH: 486DX2
11 Intel 486DX2 Processor
II 64K Cache RAM
II 8MB RAM
• 1.2MB & 1.44MB Drives
•200MB 15ms IDE* Cache Drive
II All Graphics Ultra Video
• 14" CrystalScan 1024NI
Color VGA Monitor
• 1Parallel/2 Serial Ports
• I24-Key AnyKey Keyboard
111 Microsoft Mouse
▪MS DOS 5.0 and Windows 3.1
IChoice of Application Software

$2795
*Enhanced IDE with RIDE (Rapid
Integrated Drive Electronics)

r'
r
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NOMAD 425 DXL
II 25MHz, Intel 486DX Processor
▪4MB RAM
• I.44MB 3.5" Drive
• 120MB Hard Drive
▪Backlit 10" VGA Screen, 64 Grays
II Simultaneous Video with 1MB
1111Size 8.5"x 11"x 1.8", 5.8 lbs.
II 6Hr.* NiCad
Battery & Charger
• IParallel/1 Serial Port
▪79-Key Keyboard
11 Pointing Device
11 MS DOS 5.0 and Windows 3.1

$3495
25MH: 486S
X
Intel 486SX Processor
▪4MB RAM
• 1.2MB & I.44MB Drives
▪200MB 15ms IDE Cache Drive
•ATI' Graphics Ultra Video
II 14" CrystalScan 1024NI
Color VGA Monitor
• 1Parallel/2 Serial Ports
• 124Key AnyKey Keyboard
•Microsoft Mouse
II MS DOS 5.0 and Windows 3.1
II Choice of Application Software

$2195

50MH: 486DX2 EISA
•Intel 486DX2 Processor
1128K Cache RAM
II 8MB RAM
• I .2MB & 1.44MB Drives
•340MB 15ms SCSI Cache Drive
•32Bit EISA SCSI Controller
•I
6-Bit VGA with 1MB
• 14" CrystalScan 1024NI
Color VGA Monitor
▪1ParalleV2 Serial Ports
•I
24-Key AnyKey Keyboard
1111Microsoft Mouse
IMS DOS 5.0 and Windows 3.1
▪Choice of Application Software
•Tower Model is Standard

33MH: 486DX
ai Intel 486DX Processor
▪64K Cache RAM
II 4MB RAM
111 I .2MB & 1.44MB Drives
II 200MB 15ms IDE Cache Drive
▪All Graphics Ultra Video
II 14" CrystalScan 1024NI
Color VGA Monitor
▪ Parallel/2 Serial Ports
•I
24- Key AnyKey Keyboard
II Microsoft Mouse
welrlfg
MIMS DOS 5.0 and Windows 3.1
II Choice of Application Software

$2495
OTHER SYSTEMS
Ill Standard configurations also include:
16MHz 386SX, 20MHz 386SX,
25MHz 386DX, 33MHz 486DX EISA.
Call for details and pricing.
*Battery life was measured using
PC Magazine's Battery Rundown Test
with power management enabled. Actual
results may vary depending on
configuration and applications.
All prices and configurations are
subject to change without notice. Prices
do not include shipping. Components,
peripherals and software are sold only
with the purchase of asystem, or to
customers who already own Gateway
2000 systems. Some limitations apply.

$3895

8 0 - 5 2 3- 2 0 0 0

610 Gateway Drive • P.O.Box 2000. North Sioux City, SD 57049-2000 • 605-232-2000 • Fax 605-232-2023
,
Sales Hours: 7am-lOpm Weekdays, 9am-4pm Saturdays (CDT)
©1992 Gateway 2000, Inc. AnyKey and TelePath are trademarks of Gateway 2000, Inc. Intel and Intel Inside are trademarks of Intel Corporation.
All other brands and product names are trademarks or registered trademarks of their respective companies.
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newly defined type of 10.5- mm- thick
PCMCIA slot. It also uses only about half
as much power as atypical 2A'- inch drive,
MiniStor says.
An amendment to the PCMCIA 2.0
standard, approved in February. defines a
thicker slot type called aType III cavity.
You can install into one of these I
0.5-mm
slots two of the thinner (3.3-mm or 5-mm)
PCMCIA-compatible cards or one thick
device, such as the MiniStor MiniPort 32P
hard drive. Either way, the electrical and
logical interface to the system is the same.
MiniStor will also deliver three other
models this year: embedded 1X- inch drives
in 32- and 64- MB capacities ( the latter
uses two platters) and aremovable 64- MB
drive that uses anonstandard I
3.5-mm
slot. All the drives include IDE interfaces
and large read/write buffers that MiniStor

says boost performance by two to eight
times over competing 2/1- inch drives.
End users will see MiniPort drives in
systems before the end of the year; several are slated to be announced at Fall Comdex, MiniStor says. The only other I
4
/inch drives now on the market are from
Integral Peripherals, aspin-off of defunct
PrairieTek. The drives are thicker and are
not designed for PCMCIA slots. Conner.
Quantum, and other players are expected to
announce l- inch drives, but for now,
MiniStor has the lead.
At $425 for engineering samples, MiniPort drives will cost less than equivalentsize solid-state disks. This lower cost will
delay yet again the obsolescence of hard
drives by silicon storage. Also, drives smaller than 1
4
/inch may be announced soon.
—Andy Reinhardt

Instant Gigabytes?
I nan announcement that has generated
quite abit of interest and more than a
healthy dose of skepticism, WEB Technologies (Smyrna, GA) says it has developed autility that compresses files larger
than 64 KB to about one- sixteenth their
original size. Furthermore, WEB Technologies says its DataFiles/16 program can
compress files that the program has already compressed.
Conventional compressors typically are
doing well when they can reduce afile to
one-half its original size. WEB Technologies' claim of 16-to- 1lossless compression, if true, would be aremarkable coup.
In fact, according to the company, virtually
any amount of data can be compressed to
under 1024 bytes by using DataFiles/I6
to compress its own output files multiple
times.
A basic tenet of along- studied branch
of computer science called information
theory says there is atheoretical minimum amount of space ( bits or bytes) required to represent any given set of information ( i.e., afile). Different files can
be represented in different amounts of
space, depending on the degree of entropy, or randomness, they contain. Files
containing predictable sequences of information can be compressed significantly: files containing random information cannot be compressed at all. Text
files, which often hold repeated or predictable sequences. have relatively little
randomness and can often be represented
in half their original space. Program files
are usually more random than text files
and are correspondingly less compress-

ible. According to information theory.
the act of compressing afile increases its
randomness and reduces or eliminates its
capacity for further compression.
According to Earl Bradley, WEB Technologies' vice president of sales and marketing, the compression algorithm used by
DataFiles/I 6is not subject to the laws of information theory. The company's spokespersons have declined to discuss the nature of the algorithm.
WEB Technologies released abeta-test
version of DataFiles/I6 to this reporter for
apreliminary evaluation. The program did
create archive files that were compressed
to the degree that the company claimed.
The beta version decompressed these files
into their original names and sizes, but,
unfortunately, the contents of the decompressed files bore little resemblance to that
of the original files.
WEB Technologies' representatives met
with a BYTE news editor and demonstrated the program's ability to successfully compress atext file three times without losing the data. But at press time, this
reporter wasn't able to test the latest beta
version of the utility, and so couldn't verify the company's revolutionary claims.
The DOS version of DataFiles/I6 ( Mac
and SCO Unix versions are waiting in the
wings) was to have shipped in March. The
company now claims that the product will
ship by May I. If it does, information theorists will have alot of explaining to do.
and you ought to be able to fit the contents of the Library of Congress on your
floppy drive.•

NANOBYTES
Kodak is planning ahuge push for
its Photo CD products. The company intends to have more than
200,000 Photo CD outlets nationwide this month. At these outlets,
customers can turn in rolls of film or
sets of negatives, and Kodak will
develop them, scan the resulting image, color-balance it, and return a
Photo CD containing five digital
versions of each photograph. D
Apple says it will support Kodak's
Photo CD images in future versions
of QuickTime, giving Mac users
direct access to Photo CD images
from within their applications. El
Apple has released the Mac LC II,
which is based on the Motorola 16MHz 68030 processor. Like the
original LC. the Mac LC II integrates color text and graphics, sound
input, and the ability to run Apple II
software on an optional Apple IIe
Card. The LC II replaces the machine that Apple says has become
its most popular color Mac. O
At IBM's OS/2 2.0 rollout, Paul
Pignatelli, owner of the Corner
Store (Litchfield, CT), was so enthusiastic about the new operating
system that he literally left Borland's Philippe Kahn speechless.
When Pignatelli received abeta version of the operating system, he decided to sell OS/2 2.0 as the only
operating system at his computer
store. According to Pignatelli, using a 16-bit operating system on a
32-bit processor is like never getting past second gear in an expensive sports car. "OS/2 assuages these
almost moral perplexities," he said,
and it will bring the personal computer world "miracle programs" that
will be subsumed into our entire culture. D
Go Corp.'s PenPoint mobile operating system, which was released in
April, could support cursive-handwriting recognition by the end of
this year, thanks to an arrangement
with Paragraph International, aRussian-American developer of handwriting-recognition technology.•

—Russ Schnapp
KNE 1992 • BYTE

45

ONE 'MILLION
I ICOPROCESSORS So!

It takes lots of screaming fans
Eleven million,

coprocessors. And has been for the

to be exact.
And in the math

last ten years.
Not surprisingly, awhopping

coprocessor

nine out of ten math coprocessors

business, that's definitely arecord.
It just goes to show that Intel
is the de facto standard in math

to an Intel CPU.
Get the connection? It's as
perfect amatch as you can get.

in use today carry the Intel name.

Intel Math CoProcessors are 100%
compatible with your Intel CPU,

And you can bet almost every

not to mention more than 2,100

one of them is sitting right next

software applications.

C1992 Intel Corporation. i387 is atrademark of Intel Corporation. Outside of the U.S. or Canada call 1-503-629-7354.
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o MILLION
roPROCESSORS SOLD

to go platinum eleven times.
It's all part of
Intel's commitment
to providing powerful
solutions today, like
the world's fastest
microprocessors, plus the

WE MAKE
COMPVIERS
WORK
HARDER.
Call and ask for packet BZ

1-800-538-3373

enhancements for even greater

performance. Today and
down the road.
To receive adetailed

You'll see why Intel Math
CoProcessors have topped the
charts for ten years running.

information packet about
the complete family of

Intel Math CoProcessors,
call 1-800-538-3373.
Circle " 17 on Inquiry Card.
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The Best of
Comdex/Spring
RICH MALLOY

BYTE editors pick

The scene was asmall conference room high
up in aChicago hotel. Fourteen editors were

the best products at

huddled around atable littered with product literature, soft-drink cans, and several partly eaten Chicago-style deep-dish pizzas. The editors,

Comdex/Spring

tired and hoarse from running around the
Comdex/Spring show for two days, argued, yelled, and voted for 3hours. At the end,
we had accomplished our goal: selecting the winners of our Best of Comdex/Spring
Awards. And this year, the job was particularly gratifying because it was the most
exciting Comdex/Spring many of us had ever attended.
What made this year's annual spring computer trade show exciting was something
that was usually in the background at these shows: software. Most shows of the past
were dominated by hardware. But now, with some hardware products being
relegated to the role of commodities, the emphasis had to change.

Photo 1:
' The Zenith
Z-Note family
of notebooks
received the Best
, System and Best of
Show Awards.
Included
in the family is a
1 &A-pound notebook
1
with an activematrix color LCD.
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Best Software
With awhole building devoted to Windows, it is not surprising that the finalists
for the Best Software Award are Windows
applications.
One of these finalists, from anew division of Xerox called XSoft, is Rooms for
Windows. With this $99 software, you can
divide Windows into aseries of desktops
called rooms, each one customized for a
particular application. Once you have your
rooms set up, you can quickly switch between them.
Another finalist for Best Software is another program for making Windows more
manageable: Outside In for Windows from
Systems Compatibility. This $89 utility
lets you view spreadsheet and database
files, as well as almost every word processing file imaginable.
The winner of the Best Software Award
is adatabase program: Approach for Windows from Approach Software (see photo
2). This $399 program makes it easy to
create and manage arelational database,
and it lets you quickly create high-quality
data-entry forms and reports. The software
can also access data in dBase, Paradox, and Oracle SQL (Structured
Query Language) files.
Best System
A finalist for Best System is
the well- designed T386SX
notebook from Librex Computer Systems. This $2499 5-pound
system sports aremovable hard
drive and aPCMCIA expansion slot, a
9A'-inch VGA monochrome LCD, and an
external floppy drive.
Another finalist is the impressive
T4400SXC color notebook from Toshiba. This T4 pound system combines a25MHz 486SX chip with an 8A' -inch activematrix LCD and a3- hour battery. The
color screen can display 256 simultaneous colors at the standard VGA resolution
of 640 by 480 pixels. With an 80-MB hard
drive, the price is $7699.
The winner of the Best System Award
is the new Z- Note family of notebooks
from Zenith Data Systems ( see photo 1).
Each unit includes an Intel 386SL processor, nickel-hydride batteries, and an
Ethernet network connector. The notebooks range from the Z-Note 320 Model
60 ( with a 10- inch monochrome LCD, a
20-MHz 386SL, and a60-MB hard drive;
it weighs just under 6 pounds and costs
$3599) to the Z-Note 325Lc Model 120

NEWS
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(with a25-MHz 386SL, a120MB hard drive, and a9- inch
active- matrix color LCD: it
weighs 6/'- pounds and costs
$7299). One of the nice features of these systems is their
expandability.
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DeltaPoint, for its $495 graphing package called DeltaGraph
Professional for Windows.
This new arrival from the Mac
world lets you easily create an
assortment of business and scientific charts.
The Best Rookie Award
went to aGerman company
called Fast Electronic for its
Video Machine, amultimedia
expansion board that will be
available in September for
386-based PC clones and Apple Mac Hs. By inserting the
$4000 Video Machine into a
computer and adding two
VCRs, you will have a full
broadcast-quality video editing and mixing system.

Best Peripheral
"'"
0•••.". sin
One finalist for Best Peripher1-1
al Award is the amazing CJIO
toi
color copier/scanner/printer
LYTN:
from Canon. This device uses
Phonel
Canon's Bubble-Jet technolLAM_
"r..•
ogy to print striking color imPrint IS
ages at aresolution of 400 dots
per inch. As acopier, it can
.
"lb
•ergess
11 %ga 1
10Q%
1%.10 /517 0110,1ffliallik,
copy apage in about 90 seconds at acost of less than 60
Photo 2: The Best Software Award went to Approach for
cents per page. It can also funcWindows, which lets you easily create arelational database.
tion as a400-dpi color scanner
and acolor printer. The price
The Best of the Best
will be less than $ 10,000.
The winner of the Best of
Another finalist is ahigh-end multimepackaged in abiodegradable container
Show Award was the Z- Note family of
dia product: Studio from Matrox Elecmade from kelp. Printing costs are less
notebooks. We liked the built-in networktronic Systems. This set of five EISA cards
than Icent per page. The company claims
ing capability, the lightweight active- maturns an MS-DOS system into abroadthat over the lifetime of the printer, the
trix color screen, and the expandability.
cast-quality video-editing facility. The
cost savings will pay for the printer itself,
Yes, we had seen some impressive noteprice is relatively high, $ 10,000 to $ 16,000,
which costs $2395.
books from other companies. but the Zbut it's still only afraction of the cost of
Notes looked like the best notebooks—
equivalent video equipment.
Best Rookie
and also the best product overall.
The Best Peripheral Award went to what
One of the finalists for Best Rookie is a
Our congratulations go to the finalists
is probably the first ecologically correct
longtime veteran of the high-fidelity marand winners. But the real winners are you.
printer: the Ecosys aSi from Kyocera Elecket, but anewcomer to computers. The
the people who will soon have access to
tronics. This small-footprint LED printer is
company is Altec Lansing, which was inthese new products. II
Hewlett-Packard-compatible and can print
troducing its Multimedia computer speak10 pages per minute at aresolution of 300
ers. These speakers have aunique folding
Rich Malloy is an executive editor for
dpi. But its most fascinating component
design and an incredible sound. The price
BYTE in New York. He can be reached on
is its print drum, the surface of which is a starts at $300.
BIX as " rmalloy" and on MCI Mail at
layer of amorphous silicon. The toner is
Another finalist for Best Rookie is
#306-6564.
1

,

1
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Approach for Windows
Approach Software
(415) 306-7890
Circle 1201 on Inquiry Card.

Ecosys aSi
Kyocera Electronics
(908, 560-31-00
Circle 1204 on Inquiry Card.

Rooms for Windows
XSoft
(800) 626-6775
Circle 1207 on Inquiry Card.

CJ10
Canon U.S.A., Inc.
(800) 848-4123
Circle 1202 on Inquiry Card.

Multimedia
Altec Lansing
(800) 258-3288
Circle 1205 on inquiry Card.

Studio
Matrox Electronic Systems
(514) 685-2630
Circle 1208 on Inquiry Card.

DeltaGraph Professional for
Windows
DeltaPoint
(408) 648-4000
Circle 1203 on Inquiry Card.

Outside In for Windows
Systems Compatibility Corp.
(3.12) 329-0700
Circle 1206 on Inquiry Card.

T386SX
Librex Computer Systems
(800) 248-4880
Circle 1209 on Inquiry Card.

T4400SXC
Toshiba America Information
Systems, Inc.
(800) 334-3445
Circle 1210 on Inquiry Card.
Video Machine
Fast Electronic U.S., Inc.
(508) 655-3278
Circle 1211 on Inquiry Card.
Z-Note
Zenith Data Systems
(800) 553-0331
Circle 1212 on Inquiry Card.
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WHAT GOOD IS POlh

MOO

ER WITHOUT VISION?
Introducing
the first
486SX
notebook
with
TFT color.

You are about to witness an incredible display of power.
Introducing the ToshibaT4400SXC.The first notebook
to offer you all the power of a486SX with all of the jawdropping possibilities of TFT LCD active matrix color.
Consider that with its active matrix Super VGA color
screen, the T4400SXC can actually display akaleidoscope
of 256 simultaneous colors at a640 x480 pixel resolution.
Remarkably, these 256 colors can be drawn from a
palette of 185,000 colors to give life to photographic images
and color intensive presentations. It's enough to make your
retina want to take avacation.
Not to mention that each pixel
on the screen is controlled by
three individual transistors, ensuring perfect focus and color registration. The result isnmazing
clarity far superior to desktop
monitors and abrighter, faster
screen that far exceeds passive matrix LCD color screens.
Combined with ablazing 25MHz, 486SX microprocessor and 8K internal cache, it's powerful enough to handle
your wildest visions.
Of course, you shouldn't be limited by the number
of ideas you have either. Which is why the T4400SXC is
equipped with a120MB hard drive for plenty of storage.
And 4MB of RAM expandable to 20MB.
And since ideas happen anywhere, any time, we've
designed it to fit in half of abriefcase and given it aNickel
Cadmium battery that lasts 3hours per charge.
Of course, there are times like payday when it is necessary for you to be in the office. Which is why we made
our new notebook to be expandable
with our Deslcstation IV, giving you two
expansion slots, and ports for external
monitor and external keyboard.
Naturally, this is all just the tip of the
iceberg, so call us at 1-800-457-7777 for more information.
We think you'll find that when it comes to the future
of personal computing,Toshiba has incredible vision.
In Touch with Tomorrow

TOSHIBA
©1992 Toshiba Amenca Infonnanon S:vsterns. Inc The Intel Insuie logo is atrademark of Intel Corporation.

Circle 167 on Inquiry Card.

32 REASONS WHY
IORTFOI IS ABETTER (++
THAN MICROSOFT OR BORLAND.
1991
PRODUCTIVITY
AWARD

Lets face it

the way of the
future will be '
Computer
applications
Language
that take adApril 1992
vantage of 32THE BEST
bit processing
OF1991
speed and
PC Magazine
memory opti
January 14, 1992
mization.
AWARD OF
DISTINCTION

bit-bit-bit-bit-bit
bit-bit-bit-bit-bit

"In PC WEEK Labs' tests, it
distinguished its«with ahigh
degree ofversatility, error-free
operation and efficient
code generation."
PC WEEK, OCTOBER 14, 1991

Dit- Dit- Dit- Dit- Dit

it-bit-bit-bi
bit-b
t
bi

Theofnew
elease
OS/2r
2.0 and the im•
BYTE
January 1989
pending Microsoft
t-bit
Windows NT are
EXCELLENCE
AWARD
perfect examples.
simpler memory management,
So, why wait?
PC Tech
access to 16 MB of memory, and
Journal
Zortech C++- lets
programs that run incredibly fast.
June 1988
you develop full flat
Only Zortech C++ from
model 32-bit under
Afew more
Symantec delivers all that today.
reasons why
DOS right now. While
Zortech is the leader in shipyou should
others would have you
ping
32-bit C++ technology. Our
start 32- bit
wait
for
their
32-bit
commitment to cross-platform
programming
C++ compilers to ship
with Zortech
support means there's no need
C++, today.
"some time this year."
for re-training, re-evaluation of
tools, or additional costs for new
product, when you move among
Tomorrow's compiler, today.
platforms.
And our commitment to the
Under 32-bit, the 64K and 640K
evolving ANSI standard and
barriers are gone. You'll also get

support for leading third party
utilities, libraries, and other
tools, means your solution
options are completely open.
And will stay that way.
It's all in there.

Everything you need to start writting C++ code for Windows, DOS,
and OS/2 1.x comes in one box, including editor, compiler, global
optimizer, debugger, linker, and
libraries. There's nothing else to buy.
So visit your dealer right now to
get the only 32-bit C++ compiler you
can buy today. Or call 1-800-5544403 for an instant FAX Data Sheet
(enter 830).

10Cial (++
*Mom. ummegemwre

Special Smart Start Offer.
Start your 32-bit future with Zortech C++ today, get our comprehensive C++
video training course ( a 249 value) for aspecial price. The course consists of 32
lessons on six video cassettes, tutorial disk, and 221-page workbook. Suggested
retail for Zortech C++ alone is $699 Buy Zortech C++ before 7/31/92, and get
both for just 8449' Call 1-800-228-4122, ext. 809-DR for details.
01992 Ss inantec Corporation. Price good in U.S and Canada onls - quoted in IS dollars. ** Offer salid in ISmnlm,ryIm ' mili
International phone, Canada, 1-800-465-2266; Europe, 31-71-35:3111; Australia, 2-879-6577: others, 1-408-252-3570. All trademarks or registered trademarks are those of their respective holders.

Circle 178 on Inquiry Cord.
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A66-MHz
Executive Jet
JOHN W. DONOVAN

I'll get right to the point. Hewlett-Packard's expandable EISA Vectra 486u is the fastest system
speed 486 with a local
we've tested in the BYTE Lab ( see the table).
The system Ilooked at was equipped with one
bus for supersonic
of the first preproduction versions of Intel's
groundbreaking 66-MHz DX2 processor. You
performance
won't be able to buy a66-MHz Vectra until the
chips become available in quantity, probably
sometime this fall. In the meantime, you can buy aVectra equipped with a25-,
33-, or 50-MHz (clock-doubled) processor.

HP teams a double-

For those who buy now, HP is offering an unbeatable deal. If you purchase aVectra 486DX2-25/50 before September 1, you will receive acertificate for afree
486DX2-33/66 processor upgrade.
The Sum of Its Parts
While the 66- MHz processor is the media star of the Vectra 486u, as processor
speeds pour on the afterburners, it's necessary to make some major changes in the
rest of the system. A quiet revolution has been brewing recently in systems design. Engineers are breaking through the performance barrier imposed by ISA and

EISA system buses, which are far too slow
to allow fast processors to hit their stride.
Enter the local bus, which can deliver
the performance potential of 25- and 33MHz 486 systems. Because it operates at
three to four times the rate of asystem bus
and avoids the overhead of bus arbitration, the local bus delivers much greater
throughput than your typical I/O bus.
When you add Intel's clock- doubled
CPUs ( see "Intel's Double-Fast CPUs,"
May BYTE) to local-bus technology, the
bottom line is groundbreaking performance
at surprisingly reasonable prices. Even
though HP uses the "Jet" moniker only for
its laser printers, Icouldn't help but think
"Executive Jet" as Itested this early model of the Vectra 486u. Coupling two breakthroughs in one system, the Vectra 486u
is aclean-slate design aimed at delivering
performance, simplifying upgrades, and
streamlining system administration.
A Path to the Future
The Vectra 486u's upgrading provisions
start with amotherboard built around alocal bus that can run at 25 or 33 MHz. With
these speeds, most 486 processors (except
the 50- MHz 486DX) can enjoy the substantial performance benefits of fast communications with key functions. The current selection of processors includes the
486SX at 25 MHz, the 486DX at 25 and
33 MHz, and the clock-doubled 486DX2 at
25/50 and 33/66 MHz.
But there's more. A socket next to the
CPU implements Intel's overdrive scheme,
letting you use Intel's user- installed upgrade processors like the 487SX.
continued

Photo 1: The Vectra 48614 works at jet
speed using Intel's clockdoubling processor and
the local bus.

Photo 2: The motherboard in
the Vectra 486u has asecond socket
to implement Intel's overdrive scheme.

JUNE 1992 • BYTE

53

NEWS
FIRST

IMPRESSIONS

PRELIMINARY LOW-LEVEL BENCHMARKS
Iran BYTE's low-level benchmarks on the prerelease Vectra 486u
system with three different processors, which showed the effects of
upgrading asystem's processor and speeding up its internal
communications. The Sieve, Sort, Integer Math, Floating-Point Math,
and Fourier tests clearly show the results of increasing the 486's
internal speed from 33 MHz to 50 and 66 MHz. At 50 MHz, the figures
for the DX2 are essentially identical to the results for afull 50-MHz
486DX. At 66 MHz, the results far outstrip those of any 50-MHz 486.
Similarly, the results of the Move tests show the effects of boosting the
speed of the local bus from 25 to 33 MHz.
486DX2-33/66

486DX2-25/50

486DX-33

CPU tests
Sieve
200.20
Sort
23.87
Integer Math
980,236.58
Move (byte)
149.77
199.61
Move (word-odd)
Move (word-even)
299.38
Move ( Dword-odd)
299.28
Move ( Dword-even)
598.43

150.14
17.92
735,121.94
112.22
149.56
224.30
224.23
448.17

115.11
12.18
512,733.10
149.75
180.35
299.31
234.53
579.01

373,115.96
6.37

248,752.78
4.24

FPU tests
Fmath
Fourier

497,516.60
8.49

Tests are measured in iterations per second. Higher numbers indicate better performance.

HP has obviously put agreat deal of
thought into making the upgrade process
as painless as possible. The Vectra 486u
circuitry automatically sensed which processor/memory configuration I'd installed.
Built for Speed
The pieces of the Vectra 486u are designed
and integrated for fast computing. HP's
implementation of the local bus connects
the CPU (through a128-KB write-through
cache) to up to 64 MB of page-interleaved
memory, afast graphics accelerator, acontroller for the five-slot EISA bus, and the
system's peripheral controller.
How fast does the local bus operate?
Whether or not it's the fast express line is
determined by the external speed of the
processor. For example, the clock-doubled
486DX2-25/50 calls for the local bus to
operate at 25 MHz, while the 486DX-33
and the 486DX2-33/66 increase the speed
to 33 MHz. The combination of achoice of
processors and two bus speeds provides a
unique chance to see how these key determinants of system performance interact (see the table).
On the graphics side, speed is boosted
by afast graphics accelerator card with up
54 BYTE • JUNE 1992

to 1MB of VRAM (video RAM). Operating at a70- or 72-Hz refresh rate at resolutions of up to 1024 by 768 pixels and
with up to 256 colors, the video subsystem comes with enhanced-mode drivers
for Windows, AutoCAD, and adozen other applications.
Built for Comfort
The 486u system Ipreviewed bore all the
marks of thoughtful design and thorough
engineering that HP is known for. For example, Iconfigured the system to stand
horizontally or vertically by repositioning
the front control panel ( and nameplate),
and Iremoved the case without the use of
tools in amatter of seconds. Inside the system, Ihad fast access to all the major components—which gave me the ability to upgrade the processor in under aminute.
HP's careful attention to thermal management, including avariable-speed fan
that adjusts to the system's internal temperature, ensures reliability. While benchmarking the system, Imade measurements
of the CPU's operating temperature that
testified to the effectiveness of the design.
The 486DX-33 measured acool 92 °F, and
the 486DX2-25/50 ran at 110°F, both con-

servatively within their rated operating
ranges. The 486DX2-33/66 was supplied
with an impressively large heat sink bonded to its package. Given the measured temperature of the 50- MHz version, it's not
clear that the heat sink is necessary, but
it's afurther indication of conservative engineering. This system is built to last.
Simplifying System Management
The system even speaks English. The Vectra 486u' sdesigners have replaced the
cryptic diagnostic messages of most personal computers with aROM-resident diagnostics and troubleshooting utility. Failures detected on power-up are displayed
with alist of recommended actions. The
HPView diagnostics utility lets you call
up displays of system configurations and
internal settings. Automatic configuration
lets you easily add EISA boards.
Security hasn't been forgotten, either.
You can access the system only by using
HP's password-control procedure at startup or by pushing akeyboard lock button.
Further security provisions let you lock
out access to some disks and ports or set
the floppy drive to read-only.
The Vectra 486u should be shipping as
you read this in all but its 66-MHz DX2
version. If you're considering buying one,
Irecommend opting for the 50- MHz version now. The free upgrade to a66- MHz
engine is too good adeal to pass up. IM
John W. Donovan is a technical editor
with BYTE. He can be reached on B1X as
"jwd."
THE
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Vectra 486u
The minimum configuration includes 4MB of RAM, a52-MB
hard drive, and 512 KB of VRAM.
With a25-MHz 486SX, the price
starts at $2999; with a33-MHz
486DX, it starts at $3499; and with
the 25-/50-MHz DX2, it begins at
$4199.
Hewlett-Packard Co.
Personal Computer Group
974 East Argues Ave.
Sunnyvale, CA 94086
(408) 746-5000
fax: (408) 746-5520
Circle 1200 on Inquiry Cord.

We couldn't say it
better ourselves:
Vermont Views
Vermont Creative software
1- or years, the folks at Vermont Creative have been known for providing one
of the most comprehensive character based interfaces available. Consider that
the previous release of this product came
with 13 pounds of documentation! Over
and above this remarkable attention to
programmer needs was a universally
admired interface that could do more
with character-based interfaces than most
people would want to do with graphical
user interfaces.
Version 3.0 lives up to this reputation.
The library now stretches to nearly 600
functions, explained in three stout manuals that total over 2,000 pages. The new
version sports an interactive screen and
forms designs whose output can be
loaded directly by the application or
serve as input to abundled C code generator. The library has deepened its
capabilities to edit data as it is input,
continued to add functionality to windowing capabilities, and finally added
mouse support, the one feature it previously lacked.
Also bundled with the package is
shrouded source code, so you can recom pile the libraries for other compilers.
Commented, human readable code is
available separately and is amodel of
selfdocumenting code — the way libraries
should be written but rarely are.
The wide scope of the library, its portability, (to UNIX). the extraordinary
quality of the implementation, and its
stunning documentation (accompanied
by 90 sample programs), along with the
design tools and code generator, make
Vermont Views the first choice among
high-end packages for characterbased
interfaces.
-Andrew Binstock
(Editor, Unix Review)

Vermont Views®
Portable user- interface
development

for DOS, UNIX,
POSIX, VMS . . .
Test drive
the 1st choice
yourself.
Call for your
FREE demo kit!
800-848-1248
US

(Please mention " Offer #308")

Vermont
Creative
Software
Pinnacle Meadows
Richford. VT USA 05476
(802) 848-7731

fax :( 802) 848-3502

"And the Winner is . . ."
Computer Language April, 1992

Can

Circle 172 on Inquiry Card.
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croLaser XL Turbo

Get more
work out
of your
network.
The TI microl aserTm
XL Turbo printer.
Now network users can get their hands on
high-quality, high-volume documents, fast and
affordably. The new TI microLaser XL Turbo
runs up to sixteen-pages-per-minute fast, thanks
to aTurbo-charged RISC-based controller. And
at only $ 3,649* — including both 35- font
PostScript® Level 2
software from Adobe'
POSTSCRIPT

e,

and HP Laserjet® emulation — it'll accommodate
almost any budget.
Amember of the award-winning microLaser
family, this network printer produces highquality output in the most graphics-intensive
applications. It even switches between PostScript
and HP Laserjet modes automatically.
For added flexibility, the microLaser XL
Turbo also supports the most popular PC platforms, handling DOS®, Mac®, UNIX® and
OS/2® interfaces concurrendy**. But there's so
much more — versatile paper handling, small
footprint and user-installable upgrades, just to
name afew.
Buy amicroLaser XL Turbo by June 30, 1992,
and get afree copy of Adobe Type Manager (
ATM)
software and Adobe Garamond Font package
(total retail value of $ 346)! You pay just $ 750
shipping and handling charge.
See the microLaser XL Turbo in action. Call
for the name of areseller nearyou. 14300-527-3500.
•

JO

TEXAS
INSTRUMENTS

C 1992 TI 71889
*TI suggested retail price — dealer prices may vary.
microLaser is atrademark of Texas Instruments Incorporated. HP
Laserjet is aregistered trademark of Hewlett-Packard, Inc. Adobe,
PostScript and the PostScript logo are registered trademarks of
Adobe Systems, Inc. DOS is aregistered trademark of Microsoft
Corporation. Mac is aregistered trademark of Apple Computer, Inc.
UNIX is aregistered trademark of AT&T. OS/2 is aregistered trademark of IBM.
• • Maximum of Mac plus two other concurrent interfaces at any one
time.
Circle 165 on Inquiry Card.

*NSTL test conducted against the PS/2 Model 57SX without IBM 386SLC processor • ' In Canada, call 1800 465 1234. IBM, Personal System/2 and PS/2 are registered trademarks of
International Business Machines Corporation. e1992 IBM Corp

It blows everything else
out of the water.

With our new IBM 386SLC processor, the new
PS/2® Models 56 and 57 SLC are really making
waves. They're faster than any 386 SX computer
you can buy— up to 88% faster, to be precise.*
They're even faster than most 386 DX systems.
Both models are completely upgradable, to
help protect your investment. They're also completely compatible with your existing hardware and
software. So in stand-alo.ne or connected environments, about the only thing that changes is how
much faster you can get things done.
The new Personal System/2® Models 56 and
57 with IBM 386SLC processor. So fast, you
could say other computer companies have missed
the boat. For more information, see your IBM
authorized dealer. For the dealer nearest you, call
1800 942- 4- IBM, ext. 386.**

Introducing SLC in the new
PS/2 Models 56 & 57.
- Faster than any 386 SX computer you can buy.
- Faster than most 386 DX computers.
- New 386SLC processor with 8K internal cache.
- 4MB memory, 80 or 160MB hard drive, up to five slots/four bays.
- Supports 3.5" and 5.25" diskette drives.

MMI

Circle 108 on Inquiry Card.
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HP's Desktop and Application Integration Solution for Windows

H

ewlett-Packard has added
some sparkle to NewWave 4.0, and the object-oriented environment remains full
of features that are not availat, New in 4.0? (Folded
CC
able in one package anywhere
else. With the introduction of
Windows 3.1, Microsoft took
alittle of the splash of NewWave away by improving OLE
(Object Linking and Embedding) and by improving its own
desktop and overall operation.
Nevertheless, the look and feel
of NewWave 4.0 is subtly different from that of Windows,
with more of athree-dimensional feel and the use of icons
for more functions (e.g., an Apple- like trashcan icon). Also,
Despite this emphasis on the desktop
windows in NewWave open and close with
metaphor, Ifind NewWave most useful in
azoom motion that gives the process more
the area of work automation. NewWave
of an interactive feel than is present in
includes the concept of agents. These are
Windows.
software programs or macros that autoHP is repositioning NewWave in the
mate everyday tasks you perform on your
market as adesktop manager, after it discomputer. Typically, you create agents by
covered that most of its customers thought
example: You show the agent how you
of NewWave in that way. A feature that
normally perform the task. The agent
users particularly like is the ability to use
learns from your example and is ready to
32-character filenames, eliminating obperform the task automatically, either
scure filenames like tx6-91.wks and rewhen you tell it to do so or at scheduled
placing them with names like Company
intervals— or even when it's triggered by
Taxes June 1991. Version 4.0 lets all files
other events.
and folders of any type have full 32-charIn NewWave 4.0, HP has dramatically
acter names.
enhanced its agents. In addition to includNewWave uses acompletely object-oriing support for DDE, NewWave now has
ented metaphor for working with files and
the ability to call DLLs to link with exterdata. All files and folders are objects with
nal programs, record and play back menu
attached attributes. These objects can be
selections rather than just keystrokes, call
linked to application objects. Thus, clickother agents to chain tasks, be triggered
ing on afile will automatically launch the
by external events, and support arrays and
appropriate application. In NewWave 4.0,
pointers. All these features make agents
the object metaphor has been extended to
far more powerful. HP didn't stop there. It
include adrag-and-drop capability. If the
also has added avisual tool, called an inicon for Company Taxes June 1991 is
terface object, for building dialog-box indropped onto the printer icon, it is autoterfaces to agents with programmable push
matically printed appropriately.
buttons and I/0 fields. In addition to push
HP has improved desktop operation in
buttons, the boxes can contain text, check
other ways by adding full OLE 1.0 comboxes, radio buttons, icons, edit fields, and
patibility, the ability to attach files by draglist boxes. You can use the visual interging and dropping them into NewWave,
face to create your own interface to acand apowerful object finder that can find
quire and display information.
any object from among thousands in under
HP includes some sample agents to help
asecond. The enhanced software installation process in NewWave 4.0 provides a get you started, but it could do better in
this important area. Although creating
new interoperability between NewWave
agents by example is useful for many tasks,
and DOS and Windows applications. Now.
to move beyond that and have agents call
the applications are automatically availone another and work together, you must
able as icons on the desktop after you have
start programming the agcnts using the
installed NewWave.
62 BYTE • JUNE 1992

built-in control language. More
examples in the desktop manager would help newer users
get started. Despite this single
minor flaw, HP's agents are
far superior to the macro capabilities of other desktop and
integration programs. This capability is what truly sets
NewWave apart.
HP even managed to improve installation by automatically detecting and attaching
applications. NewWave 4.0
also requires less disk space
than the previous version. HP
accomplished this by removing NewWave Write ( which
seemed to be getting little use)
and eliminating operation under Windows real mode.
A few things are still missing in
NewWave 4.0. It needs to operate better in
anetwork environment, something that
HP is working on. It needs to integrate fully into OLE 2.0, another area where HP
is at work. Currently, you cannot install
NewWave as the default desktop, replacing the program manager. As of now, this
makes sense for NewWave. But if HP really wants its product to be aWindows
desktop, it must improve its capabilities
in these areas.
Despite these shortcomings, it is hard
to beat NewWave for automating work
under Windows and for making Windows
easy to use. We'll just have to wait for
NewWave 5.0 to wash up on the shore to
smooth out the final ridges in the sand.
—Owen Linderholm
THE

FACTS

NewWave 4.0
$195
System requirements:
Windows system with 2MB of
extended memory and 10 MB of
disk space.
Hewlett-Packard Co.
3000 Hanover St.
Palo Alto, CA 94303
(800) 525-9283
(415) 857-1501
Circle 1195 on Inquiry Card.

BKS SOFTWARE
POET

CALL

BORLAND
Borland C++
&Application Frameworks
ObjectVision 2.0
Paradox 3.5
Turbo C++
For Windows
Turbo Debugger & Tools
Turbo Pascal 6.0
Turbo Pascal Pro 6.0
Turbo Pascal for Windows
World of C++ Video

325
509
105
525
69
109
105
105
209
175
95

MICROSOFT
MS BASIC Prof. Devel. Sys
MS C/C++ 7.0
MS C/C++ Comp. Upgrade
MS COBOL
MS FORTRAN
MS Macro Assembler
MS Office for Windows
MS OS/2
Present. Mgr. Softset
MS Pascal
MS QuickBASIC
MS QuickC for Windows
MS Test
MS Visual Basic
w/Prof. Toolkit

SOFTWARE
349
299
134
629
349
105
499
105
209
69
139
275
139
239

dBASE IV 1.5
NEW VERSION! dBASE IV lets
you perform data management
tasks quickly and easily without
having to learn complex
progamming commands. The
Control Center organizes and
displays everything you need in
order to access and manage your data.
No other product helps you organize your files as
quickly and easily into meaningful business
information.
List $
195
Ours: $499
FAXcetera # 2660-0001

CASEWORKS
CASE:PM for Cor C++
CASE:PM for COBOL
CASE:W Corporate Edition
CASE:W Knowledgebase

DIGITALK
Smalltalk/V
SmalltalkN 286
SmalltalkN PM
SmalltalkA/ Windows

99
169
395
395

DISK SOFTWARE
TGL 2D/3D
TGL Professional
TGL/Utilities

239
389
159

MS Visual Basic Comp. Upg.
w/Prof. Toolkit
MS Windows SDK

CALL
CALL
399
89
455

SOUTH MOUNTAIN
SOFTWARE
Breakout II
CUtility Library
Essential B-Tree
Essential Communications
Essential Graphics Chart
Essential Graphics GUI
Essential Graphics Kernel
TSflific

189
199
159
259
149
105
149
79

179
99
99
99
109
85
129
279
265
475
445
659

189
349

197
539
149
199

179
279

Distinct TCP/IP for Windows

Distinct TCP/IP

Network Applications

for Windows

List: S395

List: S495

WATCOM C9.0
WATCOM C9.0/386
WATCOM FORTRAN 778.5
WATCOM FORTRAN 77/386
WATFOR-77 3.1

GREENLEAF SOFTWARE
Greenleaf Comm++
Greenleaf Comm Library
Greenleaf Data Windows
Greenleaf Fin. Math Lib.
Greenleaf Fin. Math Lib++
Greenleaf Functions
Greenleaf SuperFunctions
6reenteed Vireo

159
287
315
315
159
179
239
289

INTÉRgOLV
PVCS Config BAfer
PVCS Version Manager
PV08-1Nefessio nal Editor

229
699
269

219
445
CALL
339
CALL

Contains and builds on the Visual
Basic 1.0 programming. Adds programming tools and more than 20
powerful controls, resulting in a
sophisticated system that gives quick
access to charting, multiple document interfaces ( MDI),
object linking and embedding (OLE), tables, and pen and
multimedia capabilities. Additional controls help you
create 3-D interface components, design dialog boxes, and
include multi-state buttons.
MS Visual Basic w/Prof. Tlkt.

List: S495 Ours: $239

MS Visual Basic Comp. Upg.w/TIkt.

List: $398 Ours: S189

.1269-0037

489
409
899
239

599
229
269
105
179

429
719
449
629
335

WHITEWATER GROUP
Actor 4.0
Actor Professional
ObjectGraphics
WINTRIEVE
WRT

CALL FAX cetera'
(908) 389-8173
for additional information
on the best selling products!

Ours: S429

FAX, .. . 2994-0002

WATCOM

GIMPEL SOFTWARE
CShroud
C-terp
C-terp 386
PC- Lint
PC-Lint 386

Ours: S349

FAX. etera .2994-0003

FAIRCOM
c-tree Plus
Faircom SQL Server
Faircom Toolbox
r
tree

Maine TCPAP

connectivity without consuming
your DOS memory. Multiple
concurrent Telnet sessions, drag
and drop file transfer ( FTP) and
more. You can even drop remote
files onto alocal printer! Ping and other utilities
included. Optional developers toolkit for TCP/IP, RPC,
Telnet, FTP and NFS available.

Microsoft Visual Basic
& Prof. Toolkit

SOFTWARE
BLACKSMITHS
C-DOC
C-DOC-Professional

BRIEF
BRIEF & dBRIEF
C-Worthy
CHARGE
Sourcerer's Apprentice

SYMANTEC

MORTICE KERN
SYSTEMS
MKS LEX & YACC
MKS Programming Platform
MKS RCS
MKS Toolkit

Distinct TCP/IP for
Windows Gives you TCP/IP

979
479

SOLUTION SYSTEMS

Just Write
Norton AntiVirus
Norton Backup
Norton Commander
Norton Desktop f/Windows
Norton Editor
Norton Utilities 6.0
On Target
Q&A
TimeLine 5.0
Zortech C++ Den. Edition
Zortech C++ S&E Edition

MICROSOFT (
continued)
1895
2395
899
349

QUALITY AUTO.

MA. Manager
SUA: Robot

Nzt• *.t*

Developers, we're here to serve you.
Programmer's Paradise offers the world's
largest selection of software development
tools and utilities at guaranteed low prices.
If you don't see what you want, call us! And
don't forget to ask for our free comprehensive catalog.

WindowsMAKER
Professional
The fastest way to create Windows applicabons in C. Generates the Windows . EXE with fully
commented source and production files. No royalties. Point and
click to define user interface. Preview your design to
instantly test look and feel. Make changes on the fly
without comp,ling. Custom code is preserved during code
generation. Supports C++. True Visual Programming in C.
List: S995

Ours: $695

FAXceten, # 2602-0003

386/486 Development
Intel 386/486 CCode Builder
Lahey EM/32 5.0
Phar Lap 386IDOS-Extender
WATCOM C9.0/386
Zortech C++ Devel. 3.0

575
1015
439
719
CALL

Assembly/Disassembly
DIS DOC Professional
MS Macro Assembler 6.0
Turbo Debugger & Tools

209
105
105

Dan Bricklin's>
Demo Il l"
Experience for yourself why
30,000 people have made
Demo II 3.0 the leading tool for
producing program prototypes,
demonstrations, and tutorials.
Demonstrate commercial software to potential customers without shipping live software. Produce effective
tutorials that interactively teach products. Create Computer Based Training for afraction of the cost of dedicated CBT authoring software.
List: $249

Basic
199
GFA Basic
349
MS Basic POS
319
Realizer
139
Visual Basic
Visual Basic Comp. Upgd.
99
Visual Basic Pro. Tlkt SPECIAL! 99
Visual Basic & TIkt Bundle CALL

Ours: S215

FAXcei en, # 0233-0003

CCommunications
BreakOut II
CAsynch Manager
CComm Toolkit
Essential Comm
Greenleaf CommLib
Greenleaf ViewComm
GuickComm
SilverComm CAsync

189
165
129
259
287
319
119
189

CScreens
C-scape
CWindows Toolkit 386
CWorthy w/ source
Greenleaf Data Windows
Panel Plus II ( DOS & OS/2)
Vermont Views
Vitamin C
GuickWindows Advanced

C/C++ Compilers
Borland C++
w/ Application Frameworks
Microsoft C/C++ 7.0
Competitive Upgrade
MS GuickC for Windows
Turbo C++
for Windows

325
509
299
134
139
69
109

C-Application Generators
CASEW Corporate
dANALYST GOLD
PRO- C
Windows AKER Prof .

899
99
99
695

WATCOM C 9.0/386
Develop and debug 32- bit applications for extended DOS, Windows,
and OS/2 2.0 with the most complete
32- bit Cdevelopment package available. Includes the royalty-free DOS/
40W DOS extender by Rational
Systems, components from MS Windows SDK, compiler,
linker, debugger, profiler, plus numerous development
tools. Supports other industry standard 32-bit DOS
extenders. Create ADS Applications for AutoCAD or
embedded systems development.
List: $895

Ours: $719

FAX cetera #1683-0001

PRODUCT OF THE
MONTH:

F77- EM 32 5.0

Industry leading 32- bit Fortran Language System includes Phar Lap's 386IDOS-Extender. This VCPI, XMS,
and 13PMI compliant extender enables users to access
up to 4GB and operate in the MS Windows DOS box.
The extender is royalty- free and includes virtual
memory support. New with Version 50: 32- bit debugger,
arrays beyond 16MB, compression linker, and 486 optimizations. Support for popular VAX, IBM VS, and 90
features.
List: S1195
FAX et era

International: 908-389-9228

Canada: 800-445-7899

Customer Service: 908-389-9229

Fax: 908-389-9227

Ours:
4476-0004

C- Additional Products
C- Doc
C- Doc Professional
MKS LEX & YACC
J
PC Lint
Phar Lap 2861D05- Extender 4
C++ Libraries/Utilities
C++Views
4
Codebase 4.5
2
Greenleaf Comm++
1
ObjectGraphics
CA
object- Menu
2
OtnectPM
CA
Object Professional for C++ 1
Poet
3
Rogue Wave Math.h++
2
Rogue Wave Tools.h++
2
Style
Win++
Zing

CALL Us

tabase Development
non Professional
525
iper
521
:aBoss 3.5
549
ASE IV
CALL
ASE IV Devel. Edition
845
:Pro
489
:Pro Distribution Kit
CALL
adox 3.5
525
EDatabase Library
279
RCode Generator
219
RReport Writer
219
/What!
45
ierClip/Fox SPCS
259

Pascal
Topaz
Turbo Pascal for Windows
Turbo Pascal Professional
Turbo Professional

89
175
209
99

Prototyping
Dan Bricklin's Demo II
Show Partner FIX

215
355

Version Control
MKS RCS
CALL
PVCS Config. Builder
209
PVCS Version Mgr IDOS & OS/2) 699
TUB
109

Intel 386/486 C
Code Builder Kit
Double your DOS application performance. Address 4gigabytes of
memory. The CCode BuilderTm
V1.1 Kit contains Microsoft- and
Intd
ANSI-compatible Ctools and produces 32- bit applications compatible with DOS, Windows, and OS/2. Compatible with 386MAX, EMM386,
OEMM-386, and NETROOM. Works with Microsoft and
Borland assemblers. 60-day money-back guarantee.
Royalty-free.
List: $695

Utilities
386M AX
After Dark
Bar Code Library
Blue MAX
Dr. Switch - ASE
HIJAAK
Hold Everything
INSTALIT
Label Master
MKS Toolkit
Norton Anti-Virus
Norton Commander
Norton Utilities 6.0
Opt-Tech Sort/Merge
PC Tools Deluxe 7.0
SpinRite II SPECIAL!
Stork Installation
SUNSHOW Image Library

)RTRAN
hey F77-EM/32 5.0
hey F77L
SFORTRAN
ATCOM FORTRAN 77/8.5
raphic Libraries
iby Driver II
ACKHAWK dGT
sentis) Graphics GUI
sential Graphics Kernel
at/Drive Plus Dev.
aphics-MENU
!Effects 2.0
!Graphics
(Text 2.0
ils Professional
ON-TOOLS
ageMan
enuet
iL

21), 3D
:tor Image Library

Your WindowsImageMan is the first and only object-oriented Windows library that
puts advanced image display and
print capabilities in your software.
Access any type of image with the
same set of standard function calls. Fully supports TIFF,
PCX, GIF, EPS, WMF and BMP formats. Use ImageMan with
any language that supports calling DLLs: C, C++, Turbo
Pascal for Windows, Visual Basic, Smalltalk/V, Actor and
many more. Royalty Free
List: $395

Ours: S359

FAXcerera #3612-0001

Ours: $575

dBFast Windows
The complete stand-alone
dBASE/xBASE development
language for MS Windows.
dBFast lets you create fast,
powerful, easy-to-use graphical
applications. Design multiple
windows, pull-down menus, check boxes, list boxes,
radio buttons, bitmap pictures and more. Over 200
extensions to the dBASE Ill Plus language as well as an
interactive editor, compiler, and linker.

Windows Development
CALL
CALL

litors
iet
ilti Edit
Jib Edit Professional
ck Editor
'F/2
dit Plus

ImageMan'`'
Puts Images in

GUARANTEED BEST PRICES*
Should you see one of these products listed at alower price in another ad in this
magazine, CALE US' We II match the price, and still offer our same quality service
and support!
Terms of offer
•Offer good through June 30, 1992
• Offer does not apply towards obvious
•Applicable to pricing on current
errors in competitors' ads.
versions of software listed.
• Subject to same terms and conditions
•June issue prices only

FAX cetera # 0429-0001

:buggers
ultiscope Debuggers
iriscope Debuggers

85
29
319
105
153
174
159
135
399
199
99
99
129
115
129
59
CALL
CALL

169
89
139
154
249
149
1015
535
349
449
229
259
209
149
269
189
179
179
125
279
279
359
279
85
CALL
179

nkers/Profilers

ronA

Actor Professional
445
CASE:W Corporate
899
CODEPAD for Windows SPECIAL) 59
dBFast Windows
395
GFA Basic
249
Magic Fields
CALL
Norton Desktop 2.0 f/ Windows CALL
ObjectVision
105
RoboHelp
449
Realizer
319
Smalitalk V/Windows
ToolBook
WindowsMAKER Professional
zApp

List: $550

Ours: S395

FAXcerera #1004-0003

395
329
695
165

Phone tenets
Mon-Fri 8:30 AM-] PM EST, Sat 9:30-2:30 EST. We accept MC. Visa, AMEX. Domestic shipments.
please add $5per item for shipping/handling ( UPS ground). Domestic COO shipments, please add $3
Rush service available.
Phil or FAX/ lotomati000l Orders/ Domestic Pardus, Orion Phone number required.
Relines Subject to $25 processing charge
FAXcetan (
9011) 389-8173 Call from your FAX telephone and follow the instructions to
receive more information on the products featured above!
Corporals Accounts Call CORSOFT, our corporate sales division. Ask about volume
purchase agreements.
•All prices subject to change without notice.

800-445-7899
CORPORATE ( CORSOFT): 800 422-6507
Circle 125 on Inquiry Cord.
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FrameMaker for Windows: The Powerful Publisher Comes to PCs

W

indows users who have
been looking for maxip. E.
mum desktop publishing power can call off the hounds:
FrameMaker is here. Born under Unix and moved to the
Mac, FrameMaker for Windows represents anew level of
document publishing for PC
users.
Although it's geared toward
long documents and technical
material, FrameMaker can be
used to assemble virtually any
kind of publication. It's got
your basic layout tools, which
are frame- based. The modus
operandi centers around placing frames—resizable rectangles—on the page and filling
them with text, images, tables, and other elements of apublication. You can manipulate frames either graphically—by clicking
and dragging and stretching handles—or
through dialog boxes, and you have the
choice of using the mouse or keyboard for
practically every operation.
In addition to layout and design tools,
FrameMaker has sophisticated typesetting
controls. It's especially adept at setting
complex text (e.g., equations and formulas). Like other desktop publishing packages, FrameMaker lets you use style sheets
to apply formatting commands to text.
This is as Windows- like an application
as you'll find. It doesn't just look and act
like aWindows program: It conforms to
the more advanced functions of Windows,
such as OLE (Object Linking and Embedding) and the multiple-document interface. Like other powerful Windows applications, FrameMaker devours memory.
The company calls 4MB the bottom line
but rightly recommends 8MB. In my tests,
the program hummed along pretty well on
anything from a33-MHz 386 on up. On a
20-MHz 386, however, actions like scrolling could get tedious. For WYSIWYG
'rem
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word processing, FrameMaker is quite fast.
Frame Technology has implemented the
concept of conditional text. This lets you
have one master document that contains
abunch of variations. For example, say
you've developed asoftware product that
comes in Windows and Mac versions.
Much of the manual will apply to users of
both types of machines, but some of it will
be specific to just one group of users. You
can tag the Mac-specific sections as conditional. When it's time to print the manual for the Windows version, you tell
FrameMaker to hide the Mac-specific text.
It essentially becomes invisible to the printer. When it's time to print the documents
for the Mac version, you turn the conditional switch off.
FrameMaker is an upstanding global
citizen. It lets you work with FrameMaker documents from one platform to the
next. I've taken Mac FrameMaker files,
shipped them across the network, and
opened them under Windows. The same
transportability applies to the Unix versions. With its stack of import filters.
FrameMaker can pull in text and graphics of just about any format.

As we were going to press,
Frame Technology still had
some big bugs to knock out of
this program. Iworked with an
alpha version, so bugs were to
be expected. Most of the functions were operative, but UAEs
(unrecoverable applications errors) and other mysteries of the
Windows universe were fairly frequent occurrences. Frame
Technology is known for solid
products, so it's agood bet that
FrameMaker for Windows
won't ship until it's been shaken down.
FrameMaker' spublishing
capabilities are reason enough
to buy it. Add its cross-platform consciousness, and you
can't beat this program. Its ability to coexist in amixed-machine environment is
one of the wonders of FrameMaker. Any
office with avariety of networked computers, with people using avariety of word
processors, should seriously consider
adopting FrameMaker as its document
publishing system. Nothing can match it.
—D. Barker
THE

FACTS

FrameMaker for Windows
S795
System requirements:
A 386 with aminimum of 4MB of
RAM and 10 MB of hard disk
storage.
Frame Technology
1010 Rincon Cir.
San Jose, CA 95131
(408) 433-3311
fax: (408) 433-1928
Circle 1196 on Inquiry Card.

Buttoning Up Procomm Plus

C

all me skeptical. I've used the' DOS
version of Procomm Plus since it was
shareware. My fingers have become accustomed to its Alt-key commands. Iknow
the dialing directory like the back of my
PC compatible. So why would Iwant a
Windows version of Procomm Plus?
66 BYTE • JUNE 1992

Well, to start with, Procomm Plus for
Windows has an Action Bar, arow of iconic buttons along the top of the window that
lets you perform the most common
telecommunications functions with asingle click: dial, hang up, send and receive
files, run scripts, capture incoming text to

afile or printer, scroll back through the
previous lines you've sent or received, and
change your communications setup. If you
have ahigh-resolution Windows display
(i.e., 800 by 600 pixels or higher), you
also get buttons that allow you to clear
the screen, record scripts automatically,

Now that WordPerfect users
prefer Microsoft Word for Windows,
were spreading theWord.

The1992 Coast-to-Coast Word Challenge.
We're calling it "The Word Challenge:'
And in the weeks to come, we'll be traveling
coast-to- coast testing WordPerfect' for DOS
users to find out
NSTL TEST RESULTS, DECEMBER 1991
Word
WordPerfect
which word profor Windows
for Windows
cessing program
Preferred to use
79%
21%
Easier to learn
71%
21%
they prefer for
Easier to use
83%
13%
everyday word
Would purchase
79%
21%
processing tâsks.
It started last December when, in atest
conducted by the National Software Testing
Labs, nearly eight out of 10 WordPerfect for
DOS users preferred Word for Windows over
WordPerfect for Windows.
As excited as we were about the results,
we're even more excited about the prospect
of finding out if WordPerfect users all over the
country feel the same way. So,we're taking

the NSTL show on the road to ten cities. Everywhere from Washington, D.C. and Minneapolis,
to Dallas, Salt Lake City and Los Angeles.
Call for afree "Word
Challenge Kit:' Included is a
videocassette highlighting
the test, and interviews with
WordPerfect users who took
the challenge. Also in the kit
are the files you need to test
Word on your own. Call (800)
323-3577, Department Z49.We think once you
judge for yourself, you'll want to take advantage
of our special $129 upgrade offer* Then, no
doubt, you'll end up spreading the word for us.

Microsoft
Making it easier

'Offer good forcurnml Wensees of Worelltyfett, MultiMate." WoniStar.• MS" Word for MS-DOS* and Di.,playWrite." Meese allowed weeks for delivery upon receipt of order by Microsoft. Offer expires 6/30/92 Limit oneper customer &seller prices may vary.
Call for system requirements. Offe good only in the 50 United Stales. lb receive only the NSTL test results: In the United States. call 18001.327-357Z Dep.1.249 For information only: In Canada. roll (900)563-9048; Oflâide the US. and Canada, call (206)5t368661. © 1992 Microsoft Corporation. All naltts reserved. Printed in the USA. Microsoft and MS-DOS are registered trademarks and Wincbtes is atrademark of Microsoft Corporation. WordaYfert is aregistered &edema,* of WordPerfect Corporation

Seems like ev
missed the bu
NEC's unique local video bus lets
you see graphics 200% faster.
• Looking to get to your graphics faster? Well, there's
just one thing to do. IM Catch the bus. II NEC's local
The Image Series was
designed to take advantage of NEC new
MultiSync FG monitor
line, which includes our
FullScan - technology
It gives you edge- toedge images in a
much larger display
area. Combine it
with an Image
Series PC and
you'll not only
see your infor-

NEC
POWERMATE®
386/33i

NEC
POWERMATEG)
SXJ20i

ImageVideo - bus. The only local video bus to come
standard on a personal

computer.

Available on the

PowerMate SX/20i and the 386/33i, it's adedicated path
for video data that operates at the same speed as the processor.

MI So you can see your graphics at lightning

speeds.

More

than

twice

as

fast

as

our

COMPAQY
DESKPRO
486/33

IBM
PS/2 95
486/25

closest

competitor. Pretty fast for a local bus, wouldn't you say?
la But our local video bus is just one of many reasons

mation faster,
you'll see

why the Image - Series personal computers are taking the

more of it.

computer world by storm. • There's also our unique,

AST
BRAVO
486/25

SECONDS

integrated motherboard. It has a microprocessor, stateof-the-art cache and expandable memory built in. That way, with
a simple system board
exchange you can easily upgrade to the next
generation.

I What's

more, our Image Series
personal

computers

are designed so that all

C&C

Computers and Communications
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eryone else has
so
these

pieces

always

work

together with

peak precision.

MI The

PowerMate SX/20i and 386/33i also have 800 x600 SuperVGA resolution that can expand to 1024 x 768 with 256 colors. Our proprietary
ImageSync'"

technology

which

automatically produces flicker-free
graphics when used with NEC's new
MultiSync FG - series monitors.
LOWEST FIGURE:
FASTEST VIDEO PERFORMANCE

SIMM sockets for easy and affordable memory upgradability. And
FLASH-ROM

for

simple

BIOS

maintenance via diskette or network.

la Even

their

modular

design will impress you. It gives
you easy access, so maintenance is
effortless. For instance, to open the

1

chassis, just turn the plastic thumb
2

3

'4
1

screw

and

the

cover opens

up

instantly. • But what may just be
the best part of the Image Series

PC Magazine Labs (5.0)
Video Performance Test: Direct Screen Access

has nothing to do with the comput-

ers. And everything to do with the price. • Never before has so little gotten you so
much. • If you'd like more information on our local video bus, or any of the Image
Series personal computers (as if there isn't enough information in this ad), call us at
1-800-NEC-INFO or NEC FastFacts, at 1-800-366-0476, # IMAGE ( 46243). For
those of you in Canada, call 1-800-343-4418. IM Because if you miss our bus, you
might not see another
for a very long time.

Because 4 is the way you want to go.

Test performed by
Computer Market Research. Ltd

Circle 133 on Inquiry Card.
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compile or edit
those scripts, and
play back atext file
you've captured.
"So what?" I
thought. Icould do
,,loct too
most of those things
Elio? else
rads
in the DOS version
of Procomm Plus
with one or two key1.
Win
5.16ARE,
strokes. What I'd
11.1CUSE
really like is the
'YOE
ability to adapt the
CMSCS
Action Bar for each
on-line system I
call. Call me picky.
Lo and behold,
Procomm Plus for
Windows ( hereafter, PW) provides arow of ,
netakey buttons at the bottom of the window. You can
define up to 40 keys (based on the numerals 0to 9, Alt, Alt-Shift. Alt-Control, and
Alt-Shift-Ctrl). A click on ameta-key button lets you send atext string, run aDOS
or Windows program, or execute ascript
file. You can create adistinct group of
meta-keys for each on-line system that you
use; the keys appear automatically when
you call that system. I'd much rather click
on abutton than go rummaging through
MCI's documentation because Ihave forgotten the command for editing ahalf-.

IMPRESSIONS

PLUS for WIndp,
a

THE

FACTS

Procomm Plus for Windows
$149; upgrade for owners of DOS
version, $69
System requirements:
Windows 3.0 or higher, ahard drive
with 2MB of free space, and a
modem.
Datastorm Technologies, Inc.
3212 Lemone Blvd.
P.O. Box 1471
Columbia, MD 65205
(314) 443-3282
fax: (314) 875-0595
Circle 1197 on Inquiry Card.
written message.
PW's Action Bar also contains aFile
Clipboard button that lets you copy filenames from your screen; later, when the
host system asks for afilename, you click
on the appropriate name and the Clipboard
sends it back to the host. The first time I
tried that, Ithought, "That's silly—even
I'm not that lazy." But if you're choosing
several files from along list, the Clipboard
becomes indispensable.
There's alot more to PW. It has ascript
language called Windows Aspect, which
lets you create everything from simple

sign-on scripts to complex applications
like afully functional BBS; DDE support;
aGIF viewer, which lets you see GIF image files as you're downloading them; a
push-button help system (not fully implemented in the beta version Iused); and
more.
Now that I'm used to PW's graphics
niceties, it's hard to imagine doing without
them. Call me abeliever. Or call me on
BIX; I've got some neat buttons to try out.
—Kenneth M. Sheldon

The Fastest LAN Alive
fyou have fast workstations and afast
file server, you'll also want afast network. Even 16 Mbps may be too slow if
your applications are data-intensive. Itook
alook at aset of TCNS network cards
from Thomas-Conrad. The version Isaw
should be available by the time you read
this. The network card operates at 100
Mbps and costs only slightly more than
token-ring cards. TCNS gives you the advantages of the Fiber Distributed Data Interface without FDDI's high price. Ifound
that NetWare, LAN Manager, PowerLAN,
LANtastic, and other ARCnet-compatible
network operating systems work well with
TCNS. The catch is that you must use fast
computers to realize performance gains.
TCNS uses the same shielded twistedpair ( i.e., IBM type 1) or coaxial ( i.e.,
RG62A/U) cabling already in place for token ring or ARCnet. You can also install
62.5- micron fiber-optic cable. Using a
70 BYTE • JUNE 1992

TCNS Smart Hub with different connectors gives you the option of mixing and
matching cable types. You wire aTCNS
network as adistributed star, just as you
would with ARCnet or token ring. TCNS
adapters and hubs use ST connectors for
fiber-optic cable, BNC connectors for coaxial cable, and DB-9 connectors for
shielded twisted-pair cable.
Imagine ARCnet running at 100 Mbps,
and you have agood picture of TCNS. A
TCNS network adapter is register compatible with an ARCnet adapter, which
lets TCNS use industry-standard ARCnet
software drivers. Thomas-Conrad also supplies Accelerated Drivers for an even
greater performance boost. TCNS workstations use the same reconfiguration process as ARCnet when they enter or leave
the network. Over the LAN cable, though,
TCNS uses FDDI's 4B/5B encoding
scheme to send and receive the ARCnet

packets. It's the best of both worlds.
TCNS consists of network adapters with
shielded twisted-pair, coaxial, or fiber-optic connectors; one or more Smart Hubs;
and software drivers. The adapters come in
16- and 32-bit and ISA- and EISA-bus varieties. You can put up to 255 TCNS workstations on asingle LAN segment, and you
can span large distances: 2950 feet (hub
to workstation) with fiber-optic cable, 492
feet with shielded twisted-pair cable, and
338 feet with RG62A/U coaxial cable.
A TCNS adapter contains an AMD
TAXI chip set. Thomas-Conrad developed
the firmware and microcode for TCNS by
layering its own chip designs on top of
TAXI. The 4B/5B encoding scheme lets
TCNS transmit 4data bits as 5signal bits,
making it 80 percent efficient.
TCNS cards, like most token-ring cards,
use 16 KB of upper memory. Iwas easily
able to configure 386Max to load DOS

BEFORE PROTECTING
YOUR SOFTWARE...
...against piracy and unauthorized usc.
make sure that your protection system lus
all the following qualities:

A GOOD HARDWARE KEY
Hard \\ are- based soil \\ are protection

systems are now the standard worldwide.
However, not all keys are the same. Agood
key should have all the
following features:
V Compatibility and transparency. The key should work
without any problem on your
customers' computers. The
user should be able to forget
the key after connecting it.
V Unbreakable electronics. A
customized ASIC (Application
Specific Integrated Circuit)
component should be
integrated in the key. This
prevents reverse engineering
:Ind makes cracking virtually
impossible.
V Aunique and inaccessible
software developer's code burnt into the
ASIC. (This code should not be held in the
key's memory, where it can be read and
altered.)
V A Read/Write Memory inside the key
should be available on demand. The
memory should be writable in the field, on
any PC, without any special programming
equipment.
V Very low power consumption, enabling
the key to work even under the worst
power conditions, on PCs and laptops, with
or without aprinter.

POWERFUL
SOFTWARE
Since it's practically impossible to
crack or duplicate
akey having all
the features
mentioned above, a
pirate will usually go for the
software linking the protected
program to the key. Therefore,
check that your protection software has all of the following:
V A Linkable Protection Module
with which calls can be made to
the key from any point in the
protected program.

V An " Envelope** installation program
Such programs enhance security while
making it possible to protect asoftware
even without its source code.
V Sophisticated antidebugging and
encryption mechanisms.

HASP®, THE PROFESSIONAL
SOFTWARE PROTECTION
SYSTEM, OFFERS YOU ALL
THESE FEATURES AND
MORE:
I
lASP was designed by ateam ol computer
experts, professional cryptologists, and electrical engineers. As aresult, HASP keys are
supported by what is probably the best software in the market, and the HASP system
has worked on every computer it has been
tried on. In addition to all the features
mentioned above, HASP provides:

V A Full Authorization
System for
protecting
dozens of
programs
using only
one key.
V A Pattern
Code Security
System ( PCS)
enabling parallel processing of multiple
calls by the Linkable Protection Module.
V AVirus Detection option that can be
incorporated in the protected program to
check whether it has been infected by a
virus or tampered with in any way.
V Several HASPs can be connected one
behind the other.
.,
V Operating systems supported:
DOS, SCO Xenix & Unix-386, OS/2,
WINDOWS, AIX, AUTOCAD, PHAR-LAP,
ERGO and RATIONAL DOS Extenders.
V NetHASP provides full support for
protecting DOS and WINDOWS software
under network environments, including
Novell dedicated & non- dedicated
servers, Lan Manager, Lantastic, Banyan.
DLink, and all NET- BIOS based LANs.

IN A TEST CARRIED OUT BY
AN INDEPENDENT LAB,
HASP WAS THE ONLY KEY
WHICH WAS NOT
BROKEN*.
Circle 75 on Inquiry Card.

AND THE BOTTOM LINE:
we offer some of the most competitive
prices in the market.
Since 1984, HASP has enabled
thousands of software producers in
more than 40 countries, including
several Fortune 500 companies, to
protect their software.

To learn more about why so many
professionals have chosen HASP, please
contact:

LADD1N

KNOWLEDGE

SYSTEMS

LTD

15 Belt Oved Si., Tel-.;\ .
P.O.Box:11141 Tel-Avis 61110
Tel: 972-3-5375795
Fax: 972-3-5375796

In North America:

ALADDIN

SOFTWARE SECURITY

306 Weymouth Si
Dix Hills, NY 117.46, USA
1r 800-223 4277

516-586 2845
Fax: 516-586 1602
V' Australia Conlab Pty. Ltd., Tel: 38985685,
Fax: 38995759
Belgium Akkennans bvba.
Tel: 32338826, Fax: 32315438
V Czechoslovakia ATLAS Ltd.,
Tel+Fax: 2766085 V Denmark SC Metric a .
Tel: 42 804200, Fax: 42 804131
France Logidata Intl., Tel: 50707375,
Fax: 50753144 V Germany CSS GmbH,
Tel: 201 749860, Fax: 201 748644
V Greece Unibrain SA, Tel: 16856320,
Fax: 16474943 V Holland Akkermans DV,
Tel: 45 241444, Fax: 45 245515 V Italy Partner
Data S.r.I., Tel: 233101709, Fax: 2347564
V Korea Hanil System Inc., Tel: 25639161,
Fax: 25538079 V New Zealand Training
Solutions, Tel: 45666014, Fax: 45697190
V' Poland Systherm Tel: 061 45065.
Fax: 061 324134 V Portugal Futurmatica Ida..
Tel: 14116269, Fax: 141 16277
V' Spain PC Hardware. Tel: 3449 3193.
Fax: 33337497 V Switzerland Opag AG.
Tel: 61 7112245, Fax: 61 7115355
V Taiwan Teco Ltd., Tel: 2-5219676.
Fax: 2-5425939 V Turkey Mikrobeta Ltd..
Tel: 4-4677504, Fax: 4-4670274
•CT Magazine, May 1990.
Aladdin Knowledge Systems Ltd. 1985-1992
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COMPUTER PRODUCTS
Mr %alum, Rem

elle
Fans, Enclosures
and Components

Jameco Tool Kits
Neon
refer tO

Integrated Circuits
and RAM Modules
Books
_
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Graphics Cards

16.

Floppy Disk Drives

Well Key 1
*Olen
5154

ordering

Terms: Prices are subject to change without notice. Items subject to availability and prior sale. Complete list of terms/warranties is available upon request.

œglies.

are Monumental

Announcing
Jame«,
ServiceLineTM
Computer Repair
and Support

1.800.831.8020
Get Your Free
Jameco Catalog Today.
Call Our 24-Hour Hotline

1.800.637.8471

Perfect Resource to
Saving Money!
Boost your computer power with Jameco
high performance components. Plug in a
new motherboard, more memory, or acoprocessor. Add ahigh- capacity hard disk
drive, high-resolution monitor, video card,
and more. Our technical support phone
team helps you make perfect upgrade
selections for your system. Install all items
yourself or we can do it for you. Ask for
details. Either way, our team backs your
every step. Power- up and Save!

Buy exactly what you want, when you
want it, at competitive prices — with complete
confidence in performance. Monumental results are yours with
one phone call to Jameco, your natural electronic and computer
product resource for over 18 years.
Awide product selection, expert technical phone support and
information exchange assure that you find exactly what you want.
Our 24-hour toll-free direct or fax ordering team stands ready
Most items are in stock. Same-day shipping is standard and
one- day delivery always an option. Our large inventory and
efficient operation mean consistently competitive prices. And our
quality-tested products are warranted and backed by a30-day
full refund guarantee.
Shop on your schedule: from your office, lab or home. Just open
our catalog, it's your resource for products and services whether
your setting is in the home, at school or in business. Call our
toll-free number to obtain your free catalog.
Discover our commitment to your convenience and satisfaction.
Make your next electronic and computer product purchase
directly from Jameco. See why so many people, year after year,
continue to naturally choose Jameco electronics.

J

AM ECG
ELECTRONIC COMPONENTS
COMPUTER PRODUCTS
1355 Shoreway Road, Belmont, CA 94002
Sales: 1.800.831.4242

Motherboards, Computer Cases,
Keyboards, Power Supplies and Monitors

Outside US: 415.592.8097
FAX: 1.800.237.6948
ServiceLine": 1.800.831.8020
Technical Support: 1.800.831-0084

All trademarks are registered trademarks of their respective companies. e6/92 Jameco Electronic Components/Computer Products
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and my TSR programs in upper memory
around the TCNS card. The on- board
RAM is zero-wait-state memory.
How fast is TCNS? Itested aset of
TCNS cards on my LAN. With a33-MHz
486 EISA-bus file server running NetWare
3.11, and with aset of workstations that
includes 33-MHz 386 computers as well as
an old IBM PC, Ifound that the workstations could read and write files to and from
the server about as fast as they could read
and write files to aworkstation RAM disk.
The BYTE LAN benchmarks measured
TCNS's message-passing speed at 700
KBps. That's quick. TCNS definitely eliminates the network cables and network
adapters as abottleneck.
If you use an old, slow IBM XT on a
LAN, you don't need TCNS. Inoticed that

IMPRESSIONS

TCNS didn't help my original-issue, fiveslot IBM PC perform any better than
Ethernet, token ring, or ARCnet. But fast
workstations are different. A 386 workstation will operate faster than some networks can deliver the data. TCNS eliminates the network bottleneck for such
workstations.
Datapoint announced a20-Mbps ARCnet-Plus product almost two years ago, but
it has yet to ship it. The fiber-optic version of TCNS has been available for about
ayear, but the shielded twisted-pair and
coaxial TCNS cards and hubs are new. A
cost of $745 for a 100-Mbps, 16-bit copper-based network adapter—in afast workstation or server, of course—is areasonable price to pay for performance.
—Barry Nance

THE

FACTS

TCNS
TCNS network adapters, $745 to
$1595; Smart Hubs, $ 1995 to $2495
System requirements:
NetWare, LAN Manager,
LANtastic, or any ARCnet-compatible network operating system.
Thomas-Conrad Corp.
1908-R Kramer Lane
Austin, TX 78758
(800) 332-8683
fax: (512) 836-2840
Circle 1198 on Inquiry Card.

The Many Masks of Picture Publisher 3.0
Elnah
•

t

i
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51e_ reileati Fade

IEE lan

1115

You can create an
unlimited number
of masks using
MX
standard shapes, a
el
Color Shields
freehand tool, or a
'Select Colon
ti
magic wand that
Bete
Range
On
Calor
Percent Off
automatically
1 gp Elo
traces around ase2 II
lected edge. The
3 111 WM:
magic wand is a
4
5
handy tool offered
Elm
6 DIB
by
many packages,
7D L
5
Aqi
but it doesn't alIlE
1
ways follow the
Damn I
Always Active
pattern you have in
mind. Picture Publisher's goes astep
{Olin .0 1SUM
further. You can
click from point to
point, and an auto- masking tool traces
along aline between each click. This gives
you more control while still freeing you
from the harrowing task of tracing along an
irregular edge.
Once you've created the mask, you can
save it or copy the enclosed image to a
named clipboard, atexture, or even acustom brush. You can limit most operations
to the area within amask or apply them
to everything outside the mask.
Another spiffy feature, color shields,
lets you select or protect up to eight colors
at once. You can easily change all the
greens in an image to adeeper shade or
transform ablue sky into ared one without
obscuring abank of white clouds.

[TteuptitecY
1
0

Wielelfte

8

Click to activate the Paint tool IFI tor Help]

ot long ago, you needed aMac to perI‘ form editing wizardry on your color
bit maps and scanned images. But some
new Windows 3.0 image editors have
changed that—take alook at Picture Publisher 3.0 from Micrografx.
For starters, the prerelease version of
Picture Publisher that Ilooked at featured
adecidedly tidier interface. Just below the
standard menu bar, aribbon area displays
the available options for the active tool.
The tools are stored in amovable toolbox,
which is neatly organized into broad categories. Subcategories expand when the
general tool is selected.
Picture Publisher's most impressive features stem from its masking capabilities.
74 BYTE • JUNE 1992

9

The tricky task of integrating apasted
object into an existing image has never
been easier. Using color shields, you can
selectively remove the unwanted color surrounding apasted object.
Picture Publisher 3.0 supports many file
formats and color models. Print options
enable automatic color separations and
color adjustments for specific output devices. With the text tool, you can do some
fun things with text.
You'll be hard-pressed to find anything
that Picture Publisher can't do. Image editing on the PC has definitely arrived. •
—Stanford Diehl
THE

FACTS

Picture Publisher 3.0
$795
System requirements:
A 386 PC with 4MB of RAM, a40MB hard drive, Windows 3.0, a
mouse, and aVGA display (Super
VGA is recommended).
Micrografx, Inc.
1303 Arapaho
Richardson, TX 75081
(800) 733-3729
(214) 234-1769
fax: (214) 234-2410
Circle 1199 on Inquiry Card.

OUR COMPACT NOTEBOOK
JUST GOT 30% BIGGER

Lei

...AND PACKING FOR TRIPS JUST GO!
Now there's less to worry about when you're packing for abusiness trip. Got your airline ticket? The right clothes?
Your presentation materials? You'd better check. But when it comes to your notebook computer, you won't have to
worry when you carry an Express 325Nxt. Because the 325Nxt now packs an
80MB hard drive! That's a30% increase over our old 60MB. So you can fill it
with applications and data — and always have them handy. There's plenty of
room! With its built-in trackball and fax/modem, 4MB of RAM, 25MHz of
386SX speed and the amazing, utility-filled DR DOS 6.0, you won't be leaving
features at home for portability's sake, either. And you'll have cash left
for traveling. Because the 325Nxt is ONLY $2,095
Even with all these features, the 32sNxL weighs less than
6pounds — including battery — and measures only 8.5" x11". It fits
comfortably into your briefcase. But just in case you want to pack it
separately, we give you afree carrying case.

Look at our video display.

It's sharper than other notebooks'.

V Abig 9.4" screen, measured diagonally V With 64 levels
of grayscale for abigger, clearer image than notebooks with only
16 or 32 levels. V .30mm dot pitch V Asuper-twist backlit liquid
crystal display. V Or hook up lo aVGA monitor using the 325Nxt's external VGA video connector.

When you run Windows on the road, this is the notebook to use.

V Our 80MB hard drive

and 4MB of RAM mean big Windows programs run just fine. V Use DR DOS 6.0 data compression and
your drive can hold up to 16MfB! V Transfer data easily with a1.44 MB 3.5" internal floppy drive.

3.5" internal floppy

Why carry aclip-on trackball? The 325Nxi. has one built-in so you'll always have atrackball for Wmdows applications.
V 200dpi for accurate pointing. V Two click buttons select icons and commands. V In the Office, connect amouse using the
325Nn's external PS/2 mouse connector.

You won't have to wait until you're in your office to get to work. And you won't have to wait for your
data while you're using your 325Nu. V Our 25MHz 386SX microprocessor is faster than most other notebooks',
Add acoprocessor

which typically run at only 16MHz or 20MHz. V Add amath coprocessor, and applications that use floating point
instructions will run even faster. V Order acoprocessor with your notebook and we'll install it for you.

Communication is so important on the road, you shouldn't have to pay extra to add it.

V So the 325Nxi. has abuilt-in

9600 baud fax / 2400 baud modem. V And FREE Quick Link II fax/modem software. V The 325Nxi, has one RS-232 serial port
and one parallel printer port so you can connect to printers and other peripherals, too.

You'll feel right at home on our keyboard.

V It has the familiar IBM feel because it's

made by the same manufacturer. V The standard 101-key function keyboard is implemented with
84-key layout. V And the inverted "T" arrow keys are just like your standard keyboard's — in the
lower right hand comer and easy to find. V Connect to astandard PS/2 keyboard with our external
keyboard connector.

Inverted "T" arrow keys

You won't be stranded without power.

V Because the 325Nxes built-in power management logic gives you 3to 4

hours of battery life. V Close the lid, and asleep button shuts down the display and drives but preserves your data. V Our AC
adapter is compact and easy to take with you.

Ordering's abreeze, too.

lust call us toll free at:

800 - 925 _3525

EASIER

e-se€44450Dx2
$2,395
120MB AND NI-HRVGA
When you want to travel fast, get
on board the Express 450Dx2.

Free carrying case

Built-in trackball

Announcing: Our fast 4500x2
with clock doubling technology. Get
all the power and features of a
486DX. But get them with 70
percent more speed! And with
Express economy! You save money
because we build our 4500x2 around the clock doubling DX2 chip — leaving out
the unnecessary DX chip that many manufacturers include. We save you
technical worries, since our one chip runs cooler than the other guys' two. But
we give you full 486DX power, including built-in coprocessor and on-chip
cache. Plus enhancements like 64KB RAM cache on the motherboard and anoninterlaced monitor.
You'll also have Express controllability. Because the 4500x2 comes
preloaded with DR DOS 6.0, the operating system that includes a data
compression feature that can give you up to double the normal space on
your hard drive. And Express expandability. Because you get our standard
dual floppy drive that frees two bays for extra hard drives, a tape backup
or CD ROM.
'

Systems for Every Need
The 4500x2 is our most powerful system. But for computer users
with less demanding needs, we offer a full line of 486DX, 486SX, 386DX
and 386SX systems. All with Express enhancements like our dual floppy
drive and DR DOS 6.0. And all with amazingly low prices!

1serial, 1parallel port; fax/modem; keyboard;
mouse; VGA monitor connections.

433 - $ 2,195

420s - $ 1,895

486DX/33MHz; 120MB HD; NI-HRVGA

486SX/20MHz; 80MB HD; NI-HRVGA

333 - $ 1,695

325s - $ 1,395

386DX/33MHz; 80MB HD; NI-HRVGA

386SX/25MHz; 40MB HD; NI-HRVGA

CompuRdd

Power, display control, sleep buttons on keyboard
We accept Wilstertord, VISA, money criers, certified mks (please allow ten days
for processing), ( QDs 550 depart rerpired), company tine institutional purchase
orders (minimum iitioI purchase 5250, thereaFer
with approved credit) and
wire transfers. Shipping charges are ccliulated according ro weight and distance.
Texas residen, ',lease add appropriate local sales tat fornpuAdd Express will
replace or repair defective hordwore, software and consumake items. A15 percent
restocking fee min be charged. Ail return items must se accompanied by areturn
merchandise cuthorizeion ((MAT number. Pricen and product descriptions are
subiect to change without nolice. Com:ErAdd Express e
nd liable for damage due to
omissions or typographical errors.
Circle 89 on Inquiry Card.

Call to order, for other system configurations or for afree catalog:

8 0

- 9 2 5 - 3 5 2 5

512-219-1800 Fax 512-219-2890
Hours: 8AM-6PM Mon-Fri CST 12306 Technology Boulevard, Austin, Texas 78727

NEWS
WHAT'S

NEW

•

SYSTEMS

cache is scalable from 128
to 256 KB. Standard RAM is
8MB.
The modular unit includes the Everex Thermal
Management System to
lower system temperature
and two variable-speed
SmartFans to reduce thermal
stress. Security features include system locks, aprotected system power switch,
and software password
protection.
Price: Starts at $7899.
Contact: Everex Systems,
Inc., 48431 Milmont Dr.,
Fremont, CA 94538, (800)
992-3839.
aid. 1273 on Inquiry Card.

Crisp Color
Goes Portable

T

he UltraLite SL/25C
notebook computer supports multiple resolutions
on its TFT (thin-film-transistor) active-matrix color
LCD. Resolutions of 640 by
480 pixels with 16 colors
and 320 by 200 pixels with
256 colors are coupled with
a60-Hz refresh rate, adot
pitch of 0.3 mm, and 256
KB of video RAM for crisp
images. The machine supports simultaneous displays
on its 91
/2
inch screen and
on an external CRT display.
With a25-MHz 386SL
processor and an 80-MB hard
drive, the SL/25C includes
2MB of RAM (expandable
to 10 MB), 64 KB of cache
memory, a31
/2
inch floppy
drive, and four automatic
power-saving modes. DOS
5.0 and Windows 3.0 are
preinstalled.
Standard interfaces include serial, enhanced parallel, keyboard, keypad, PS/2
mouse, Super VGA, and external floppy drive ports.
The unit has an internal modem slot and an optional
docking station, which is easily transportable.
Price: $5999.
Contact: NEC Technologies, Inc., 1414 Massachusetts Ave., Boxborough,
MA 01719, (800) 632-4636
or (508) 264-8000.
Circle 1271 on Inquiry Cord.

Midrange
Decision Making
The NEC UltraLite SL/25C has active-matrix color.

Alphanumerics
in Windows

B

ased on the Display Industry Association's Alpha Window standard, the
AlphaWindow Terminal
from Cumulus combines
the simplicity, reliability,
and lower cost of standard
Unix terminals with the advantages of awindowing
environment. Working in
Unix on the AlphaWindow
Terminal, you have mouse
capabilities and can move
data between applications
and close and
open windows.
The terminal
supports up to 16
sessions and 22
windows, each
running different applications.
The AlphaWindow Terminal
has a15-inch,
nonglare, monochrome flat
AlphaWindow
Terminal
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screen with more than 90
square inches of active display surface and arefresh
rate of 75 MHz. Displays
are in 80- and 132-column
modes, and you can run any
text-mode Unix applications
within multisession windows without modification.
Price: $759; limited license
software, $459.
Contact: Cumulus Technology Corp.. 1007 Elwell
Court, Palo Alto, CA
94303, (415) 960-1200; fax
(415) 960-3522.
Circle 1272 on Inquiry Card.

Keeping
in Step

E

xpandable and fast, the
50-MHz Step 486/50e
Megacube has 12 expansion
slots ( 10 EISA, one 8-bit, and
one 64-bit proprietary
memory) and supports a33MBps burst throughput
rate. The proprietary Advanced Memory Management Architecture write-back

B

ased on AMD's
386DXL microprocessor, the Decision 386/40 is
geared toward desktop publishing, scientific analysis,
and CAE. A multispeed ISA
expansion bus offers turbocharged speeds of 10 and
13.33 MHz, with adefault
speed of 8MHz.
Configured with 4MB of
RAM (expandable to 64 MB
via 36-bit SIMMs), a128KB cache (upgradable to 256
KB), two serial ports, a
parallel port, and DOS 5.0,
the unit includes asocket
for a40-MHz 387-compatible math coprocessor. A
1.2-MB floppy drive is standard; optional 120-MB and
200-MB hard drives are
available, as is a1.44-MB
floppy drive. Six expansion
slots accept 8-bit and 16-bit
ISA cards.
Price: Starts at $ 1999.
Contact: Wyse Technology, Inc., 3471 North First
St., San Jose, CA 95134,
(800) 438-9973 or (408) 4731200; fax (408) 473-2080.
Circle 1274 on Inquiry Card.
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PERIPHERALS

New Shape
for TrackMan

Become
Master of Your
Equipment

T. he second generation

G

ain intelligence over
your infrared equipment
and control it all with asingle IR command. Connected
to the serial port of your
Mac or PC, the IR Jukebox
recognizes, transmits, and
receives infrared commands
to adistance of 30 feet.
The IR Jukebox has five
software-selectable output
channels. The single internal channel provides a120degree spread of IR in a
room, while the four external
channels let you address individual IR components.
Firmware modules are built
in, and you can add custom
modules. When you start
the software, you gain access
to Channels and Jukebox
modules, in which you can
run IR screens by time and
event and create and sort sets
of CDs or record albums.
Price: $479; Developer
Kit, $379.
Contact: DanCraft Enterprises, 5520 West 118th
Place, Inglewood, CA
90304, (310) 643-8782
Circle 1275 on Inquiry Card.

Have Memory,
Will Travel

A

palm-size removable
hard drive with 120 MB
of storage, the Disctec
RHD 120 has an average
seek time of 15 ms and a
data transfer rate of 10
Mbps. Based on the IDE interface, the 7-ounce drive is
compatible with portable
and desktop computers with a
Disctec Docking Bracket

The IR Jukebox lets you control your infrared equipment.
installed. If no files are
open, you can change the
drive while the computer is
running.
Price: $ 1295; docking
bracket, $65 to $ 100.
Contact: Disk Technologies Corp., 925 South
Semoran Blvd., Suite 114,
Winter Park, FL 32792,
(800) 553-0337 or (407)
671-5500; fax (407) 6716606.
Circle 1276 on Inquiry Card.

3-D Mouse
Has Its Feet
on the Ground

M

ouse Systems' 3-D
mouse lets you work in
CAD and do computer
modeling without lifting your
mouse off the desk. Incorporating the company's M5
optical technology, the 3-D
mouse provides 6degrees of
freedom—x, y, z, pitch,
yaw, and roll—and works as
a600-cpi-resolution mouse,
allowing hand and arm motion associated with standard mouse use.
Price: $299.
Contact: Mouse Systems
Corp., 47505 Seabridge Dr..
Fremont, CA 94538, (510)
656-1117; fax (510) 7701924.
Circle 1277 on Inquiry Card.

SCSI- 2 Drive
Darts Through
Its Work

W

ith no moving parts
to slow it down, the
SCSI H Dart drive achieves
asustained 12.16-MBps data
transfer rate on acomputer
running DOS and an 11.9MBps rate on Macs. The
drive has aseek time as low
as 0.1 ms on DOS PCs and
less than 0.01 ms on Macs,
and access times as low as
0.5 ms on both machines.
When working with animation, the drive can deliver
about 40 8-bit frames per
second. The drive has 32
SIMM sockets that hold
standard 1-, 4-, and 16-MB
SIMMs to amaximum of
512 MB of RAM.
Price: With four 1-MB
SIMMs, $4700.
Contact: Newer Technology, 7803 East Osie St.,
Suite 105, Wichita, KS
67207, (800) 678-3726 or
(316) 685-4904; fax (316)
685-9368

of the TrackMan stationary desktop mouse lives in
acase that closely conforms
to the natural shape of the
human hand, putting the ball
directly under your thumb
when you're using the device.
Thus, TrackMan operates
in the same minimal space as
its dimensions. The unit
also features three buttons
for versatility in programming in DOS and Windows.
You can assign hot keys to
one or two of the buttons.
Price: $ 139.
Contact: Logitech, Inc.,
6505 Kaiser Dr., Fremont,
CA 94555, (510) 795-8500;
fax (510) 792-8901.
Circle 1279 on Inquiry Cord.

Lightweight
Portable Power

P

ortable IDE hard
drives that plug into
your laptop, notebook, or
pen-based computer's parallel port range in capacity
from 40 to 360 MB and are
compatible with Windows
3.0 and higher. The 21
/2
pound drives' on-the-fly
data compression uses proprietary disk controller
software that takes up 15 KB
of system RAM.
Price: $499 to $ 1999.

Circle 1278 on Inquiry Card.

Contact: Parallel Peripherals Technology, Inc., 260
West Arrow Hwy., San Dimas, CA 91773, (800) 2227240 or (714) 394-7244;
fax (714) 394-7242.
Circle 1280 on Inquiry Cord.
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Will Y
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BUS Y
OUR MEMORY?

Viruses are creative
little monsters that can
eat up your profits.
Viruses spread very innocently from
normal computer usage. Bulletin
boards, hackers and malicious
employees are not the problem.
Almost 90% of infections come from
diskettes, half from data-only diskettes and 3% from shrink-wrapped
software. No one is immune. There
were nearly 1,000 known viruses in
1991. Between three and five new
viruses are created each day. Here are
just three examples:
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J
ust remember NOVI needs

CASCADE VIRUS. By the time anyone sees
the falling letters, your entire site is likely
to be infected.

no updates.

NOVI prevents or detects and perfectly repairs both known and unknown computer viruses
from the moment you install it. NOVI works equally well
on single PCs or LANs and is fully Windows compatible.
Although NOVI can scan for viruses faster than anything
else, virus scanning is one thing you can forget about forever. Just let NOVI's patent- pending "Integrity Management" take care of your PCs. There will be no hassles, no
maintenance and no user intervention. You can forget
about costly and time-consuming updates also, because
you won't need them.
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JOSH! VIRUS. This extremely common

stealth virus damages hard drives and about
half the floppies it travels on.

T
HIS RDliFTER Ft V
IRUS
How much are your data
and downtime worth?

TEQUILA VIRUS. Using advanced antiscanner and stealth techniques, the virus
injects LANs and corrupts hard drives.

Do you think avirus
could never happen to
you?
Over 60% of American companies
and governmental agencies are hit
by viruses each quarter. The likelihood of amajor virus disaster
is doubling every four months.*
*All data from Dataquest/National Computer Security Association virus study ( 11/91).

.%ctual Encounter:
Actual Disasters
Encounters Predicted
Disasters Predicted •

Viruses are no longer someone
else's problem, as many businesses
have discovered. When avirus hits,
it can not only destroy your data and
programs, it can also knock out your
entire network. A virus puts you offline until the problem is solved, while
it ties up your best people for hours or
days. With NOW, you're always protected and productive.

Designed to work in
corporate computing
environments.
NOW has no database to maintain,
no approval lists, no user updates or
maintenance. It produces virtually no
false alarms, even when its knownvirus features are turned off. NOW
prevents file and system areas from
getting infected in the first place. But
if an infection occurs, NOW perfectly
repairs it, and returns you to normal
operations. NOW can do all of this
automatically and invisibly, without
showing asingle user message. Or it
can be set up to show up to adozen
customizable messages for you and
your PC security personnel.
NOW is the first Object Oriented
anti-virus system. You can choose
objects and tailor their behavior exactly to the needs of your environment.
It occupies from 60 to 600 KB of disk
space (with two on-line manuals and
acomprehensive virus information
base) and as little as 1.6 KB of RAM.

Easy to install, easy to use.
Qt4/90

Q1/91 (r2/91

Q1/91

Q*4/91

4th Quarter 1990 - 4th Quarter 1991

Actual and projected percent oforganimiions
experiencing virus disasters each quarter in
North America (Dataquest).

Installing NOW can be as easy as
booting from aNOW "Clone" diskette or logging onto the LAN - no
questions asked. A comprehensive
LAN installation can be done under a
minute. Logs of virus encounters can
be stored locally or sent as amessage
to aLAN administrator.
Circle 192 on Inquiry Card ( RESELLERS: 193).

Pac pricing protects
organizations at less cost.
Multiple installation users get significant savings per. unit with our unique
10, 25, 50, 100, or 500 pac licenses.
This eliminates hundreds of boxes
and manuals and provides you with
enough licensed software to handle
your entire organization or LAN.

*

*

Ranked by SOFTWARE DIGEST as the # 1
anti-virus program. (Vol. 8.11-1991)
"NOVI completely out-classes the other
programs with pure speed."

NOW comes from Certus International, with afive year history of
specializing in anti-virus, integrity
management and systems management software.

Call 1-800-SAY-NOVI.

(I>
certus
C'ertus International Corporation
6896 West Snowville Road
Brecksville, Ohio 44141 • 216-546-1500
eSOFTWARE DIGESTis aregistered trademark of National
Software Testing Laboratories, Inc., aDatapro co.
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ADD- INS

Monitor Power
on the Bus

Oscilloscope
Card for the PC

T

T

he PC-Bus Power
Monitor Card detects
power disturbances and
spots bad power supplies
from its location in an expansion slot of your PC. The
monitor checks to see that
the supplies are within specification, detects the presence of glitches or dropouts,
and displays the information on an LED array. The
basic card provides arealtime indication of power
quality and remembers momentary out-of-tolerance operation. The enhanced version has an audible alarm and
separate monitoring circuits
for the system clock and
DRAM refresh signal.
Price: Starts at $ 195.
Contact: Wintek Corp.,
1801 South St., Lafayette, IN
47904, (800) 742-6809; fax
(317) 448-4823.
Circle 1281 on Inquiry Card.

Three Routes
to Video
he Artist WinSprint
200 graphics board for
Windows includes apanoramic view‘for instant access to a2048- by 1024pixel-resolution virtual
window in 16 colors on
your 640- by 480-pixel-resolution VGA monitor. Within an application, Panorama
lets you pan across twice
the normal amount of data.
When using dual applications, you can view two large
windows, cutting and pasting between them. You can
switch back and forth
among as many as five open
full-size windows. The
WinSprint 200 displays 16
and 256 simultaneous
colors at 1024- by 768-pixel
resolution. The board has 1
MB of video RAM and supports VGA pass-through.
Price: $995.
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he CompuScope 250
supports 8-bit 100-MHz
digitizing in your PC. The
single-slot XT-bus oscilloscope card features 100megasample-per-second digitization on one channel and
50-megasample-per-second
simultaneous digitization
on two channels. The card
has 16 KB of memory depth
per channel, external trigger
capability, and software
drivers.
Price: $3500.
Contact: Gage Applied Sciences, Inc., 5465 Vanden
Abeele, Montreal, Quebec,
Canada H4S 1S1, (514) 3376893; fax (514) 337-8411.
Circle 1285 on Inquiry Card.

Keep the bus running with the PC-Bus Power Monitor Card.
Contact: Artist Graphics,
2675 Patton Rd., St. Paul,
MN 55113, (800) 627-8478
or (612) 631-7800; fax (612)
631-7802.

(512) 343-5055; fax (512)
343-5053.

Circle 1282 on Incuiry Card.

er

er

he Volante AT2000
displays 24-bit true color
in resolutions of up to 1024
by 768 pixels. A resolution of
1280 by 1024 pixels, noninterlaced, with 16 or 256
colors, is available.
The field-upgradable
AT2000 supports up to 4MB
of video RAM and 8MB of
DRAM. Mach-speed Windows and AutoCAD drivers
triple the speed provided by
older drivers. NDI-develaped application-specific ICs
are included.
Price: $ 1495 to $ 1995.
Contact: National Design,
Inc., Houston Building, Suite
230, 9171 Capital of Texas
Hwy., Austin, TX 78759,

Circle 1283 on Inquiry Card.

he Xceed MacroColor
30, a24-bit video card
for the Mac SE/30 and IIsi,
displays true-color images on
most external 13- and 14inch monitors and supports
the 12-inch Mac RGB
monitor. Resolution in true
color is 640 by 480 pixels
(512 by 384 pixels on the
RGB monitor).
The card includes agamma color correction utility
and the MacroPaint 8-/24bit color paint program. Virtual Video utility software
provides access to alarger
display area than the monitor can physically provide.
Price: $599.
Contact: Micron Technology, Inc., 2805 East Columbia Rd., Boise, ID 83706,
(208) 368-2100; fax (208)
368-4558.
Circle 1284 on Inquiry Card.

Put IDE Drives
in Your PSI2

T

he AC- 1075 ' DE/Micro Channel Hard Drive
Adapter upgrades your
PS/2 Model 50 and Model 50
Z computers to support two
IDE hard drives with up to 1
GB of RAM each. The internal adapter provides 5and
12 V DC directly from the
Micro Channel so that you
can install the drives internally. Automatic drive recognition detects the drive type
and sets the drive parameters.
The adapter's proprietary on-board BIOS is fully
supported by DOS, OS/2,
Interactive Unix, and Windows 3.0 without external
software. Adapter software
lets you interface with NetWare and NetWare Lite.
Price: $ 195.
Contact: Arco Electronics,
Inc., 5830 Sheridan St., Hollywood, FL 33021, (305)
961-1666; fax (305) 9641984.
Circle 1286 on Inquiry Card.

MICROSOFT

SOFTWARE
DEVELOPMENT
TOOLS

Test your apps.
Not your patience.
After programming your initial test,
Microsoft Test can save you hours, even days,
with each subsequent test.
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Use arecorder to quickly create
test scnpts that simulate keystrokes and mouse
movements in your application.

Testing your Window§lbased applications can be painfully
slow. Then again, not testing them can be disastrous.
But finally you can do it fast and do it right. With Microsoft'
Test for Windows Software Testing Automation Tool.
Once you've prepared your test scripts, Microsoft Test
runs automatically. Without goofing up.
It simulates keystrokes and mouse movements, 24 hours
aday. And it constantly evaluates your application, while recording what went wrong and what went right, and why.
What's more, it can finish atest in days, instead of weeks.
Plus, it repeats each test exactly, for greater accuracy.
The final result: you can run higher quality tests. You can
produce higher quality applications. And you can save literally
hundreds of hours in the process.
So call us at (800) 541-1261, Department A02.
We'll show you how to put your Windows- based applications through their paces. At amuch faster pace.
(D 1992 Microsoft Corporation. All rights reserved. Printed in the USA. For more information inside the 50 United States, call (800)541-1261, Dept. A02:
outside the US. and Canada. call 12061936-8661. Customers in Canada. call (800)563-9048. Microsoft iairgislerrd trademar* and Windows and Visual
Basic am trademarks ofMicrosoft Corporation.

PROGRAMMER'S
Key

Features

•TestDriver, the environment for developing
and running test scripts, includes an enhanced
version of the Basic language, TestBasic, for
efficient script creation.
•Functions which simulate keystrokes and
mouse movements reduce testing time.
•Trap command, to trap unexpected events,
such as UAEs, allows test script to stay in
control.

create test scripts quickly.
•Fast, exact comparisons between actual and
expected results verify application quality.
•Screen capture and compare functions provide
additional test results to verify application
functionality

•No hooks or debugging code needed, so
Microsoft Test can be used with the final
version of almost any application for Windows,
•Recorder for keystrokes and mouse movements
no matter what development tool was used to
creates editable Testl3asic test scripts easily
create the application.
•High-level English-like functions help users

TIP

As an alternative to using Basic
script language, call the Microsoft
Test API with yourfavorite language, such as Microsoft Visual
Basic' or Microsoft C. Included in
the product are Rand . LIBfiles
for linking the PstCtrl,TestDlgs,
TestScrn and TestEvnt functions
into your Cprogram.

MiMaking it easier

Northiatc AP...111inited i486

TM

You want flexible, easy upgrades,
quality, reliability and top caliber
service and support at reasonable
prices? Northgate delivers with
Elegance ZXP systems! This spectacular new range of systems was
engineered to give you the power
you need today PLUS unlimited
486 upgradability for tomorrow.
Northgate is the leader in upgradable 486 technology. Factor
in achoice of: Three cabinet
styles, complete LAN options and
legendary service and support,
and you have customized computing solutions you can't get
anywhere else — at any price!

Do-it-yourself ease
and convenience for
any upgrade!
The secret is our ZIF (Zero
Insertion Force) socket.
No prying and pushing.
No special tools needed
to handle delicate chips.
Simply release the lever
and effortlessly lift out the
old processor. Place your
new processor in the
socket and press the lever
down. Presto.., incredible
new speed! (You can even
use the old processor to upgrade another ZXP system!)

Elegance ZXP Systems
End The 486 Confusion!
Northgate ZXP systems end your
uncertainty about 486 technology.
Unlike others, the Northgate ZXP
systems let you maximize Intelo's
full range of upgradable CPU's
—you can use any of them!

You can specify a486SX/16 for
your workstations. Later, upgrade
them to SX/25... DX/33 ... DX2/50
and Intel's DX2/66 when available.
Our expert sales team will help
you decide which processor is best

for your present applications.
Then, relax. No matter what your
future needs are, Northgate has
you covered. Our revolutionary
engineering lets you upgrade your
system and give it sizzling new
speed — in just seconds!

0CopyrIght Northgate Computer Systems. Inc 1441 All rights reserved Northilme. Elegance. ZXP and Me Northgete•k .Ingo me e
tredemarks or registered P n trademark o' Northd.. Crampumm Systems vine is • t,S trademarks of ' oral Merantni. WIndmve
and kficrosoll me PS trmlemarks or registered PS trademarks of Microsoft Corporemn All other produms and brand names am IS
S trademarks and registered Cs trademerks of their respective compantes Pones and specificamons sul—ent to change wIth'mt
notice Prices shown do not include shippinWhandling charges and epproproste ran staxes Noethgate reserves the right to ransom's. components of equal

Of

great, quality or pevformance Al items suhmet to smiler', We support the mhical n.. ol

upgradability with lift-a-lever ease!
113wer case for maximum expansion and for use as afile server!
Everything about this case says
"power." You get a220 watt
switching power supply and eight
expansion slots — easily handles
three exposed and four internal
5.25" half-height devices, too.

Other ZXP Systems
Configured As Shown
486SX/16
$2349
Lease as low as $86.91/month*

486SX/20

$2399
Lease as low as $88.76/month°

486SX/25

$2499
Lease as low as $86.47/month*

486DX2/50

$2949
Lease as low as $ 100.86/month°

lb get all the advantages of ZXP
technology and conserve space,
Northgate's space saving desktop
case is your solution. But don't be
misled by its compact size. This
system delivers pure power and
has seven expansion slots. Features a whisper-quiet 200 watt
power supply and room for three
exposed 5.25" half-height and two
exposed 3.5" devices — expansion
is abreeze!

Step up to even greater expansion
capability! Northgate's full-size
desktop case is your best choice
when space is no object. A 200
watt power supply provides plenty
of power for your toughest applications. Expansion capacities
include eight expansion slots plus
space for three exposed and two
internal 5.25" half-height devices.

Add $ 50 For Full- Size Desktop Case
Add $ 150 For Elegance Tower Case

And the ZXP systems are backed
by world famous Northgate tech
support, customer service and warranty programs with up to three
years of extended warranty available ( optional). Need tech help?
Just call us 24 hours aday, every
day. And you'll get aknowledgeable
tech specialist — no machines!
Elegance ZXP 486/33 Configuration
•Intel 80486DX/33 processor
•4MB RAM; expands to 32MB
•64K cache
•100MB hard drive
•1.2MB 5.25" and 1.44MB 3.5"
floppy drives
•One 8-bit and six 16-bit expansion slots
•Integrated IDE hard drive and
floppy drive controller
•One parallel and two serial ports
•Space-saving desktop case
•14" SVGA color monitor
•Northgate 101S keyboard
•MS DOS 5.0 and Q,Basic
•Microsoft Windows" 3.1 and
mouse
•DiagSoft" QA Plus' system
diagnostic/ performance software
•FCC Class Bcertified

$2749
Lease as low as $94.01/montle

No matter how you look at it,
Northgate offers you the best combination of hardware and support money
can buy. Give us acall today!

Call for complete custom
configuration information.

800-345-8709
Major corporations, volume purchasers and
government agencies call National Business
Accounts: 800-545-6059
GSA# GSOOK91ACS5193 l'S01
Keyboard Sales: 800-526-2.146

Charge it to your Visa,
MasterCard, Discover,
American Express or
Northgate Big N' card.
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HARDWARE

Provide aSafety
Net for Your LAN

Watch
the Weather
with DOS
ust how blustery is it
outside? Plug the WS- 10
WindStation into your PC's
game port and find out. An
exterior-mounting wind
vane/anemometer and software, the WS- 10 measures
local weather patterns and
displays them in color or
monochrome on your monitor. Average wind speed,
direction, and peak gust
value within the range of 0
to 125 mph are shown with a
resolution of ± 1mph for
speed and 22'h degrees for
direction. Optional outsidetemperature measurement capability for 24-hour extremes and wind-chill values
is available. You can store
historical data on disk for use
with most spreadsheet
programs.
Price: $99.50; with temperature-measurement capability, $ 129.50.

Contact: WeatherPort,
Inc., 12036 Nevada City
Hwy., Grass Valley, CA
95945, (800) 992-8110 or
(916) 274-8100; fax (916)
273-6429
Circle 1287 on Inquiry Card.

Two
Presentation
Systems

A

combined Super VGA
and digital video adapter for multimedia productions on your PC, SNAPplus
captures live or still video
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A

WitulStation lets you be aweather watcher at your computer.
in 24-bit true color on your
monitor and integrates the
images with computer-generated text and graphics. You
can capture images from any
video source and scale, position, process, or overlay
them with your graphics.
Also, you can integrate animated images from programs such as Autodesk Animator Pro into live or still
video and paste the resultant
image into other Windows
applications. SNAPplus supports NTSC, S-Video, and
RGB. The SNAPshot Desktop Video Software utility
ships with the adapter.
Price: $ 1295.
Contact: Cardinal Technologies, Inc., 1827 Freedom
Rd., Lancaster, PA 17601,
(800) 233-0187 or (717) 2933000
Circle 1288 on Inquiry Card.

ideoShow HQ displays
video from any source
through adynamic video
window that can be any size
and positioned anywhere on

the screen. You can move the
window—which can be any
shape—around the screen,
enlarging it and shrinking it
as you desire.
The integrated multimedia system offers full-motion
and live video, stereo
sound, photographic images,
animation, and computer
graphics. VideoShow HQ
can import images created
with most presentation software packages. The 6pound modular system connects directly to your
monitor or other output
device for output as RGB,
VGA, composite NTSC,
S-Video, and PAL. An optional ARC (Advanced Remote Control) unit puts a
full-color 3-inch LCD in
your hand for private
viewing.
Price: $4999; optional
ARC, $ 1299.
Contact: General Parametrics Corp., 1250 Ninth
St., Berkeley, CA 94710,
(510) 524-3950; fax (510)
524-9954.
Circle 1289 on Inquiry Card.

comprehensive software security system,
StopLight provides access
control; audit tracking; protected files, directories,
and peripherals; and realtime virus prevention for
your network. The Windowscompatible system supports
multiple user log-ins per PC,
protecting the computer at
boot-up by requiring avalid
log-in to gain access to the
hard drive. Other security is
provided by keyboard lock
protection and the optional
SmartCard reader. StopLight has atotal memory
overhead of 9KB, safe
hard-drive locking, partition
table mirroring, and secure
recovery tools.
Price: $89 to $295 per PC.
Contact: Safetynet, Inc.,
14 Tower Dr., East Hanover,
NJ 07936, (908) 851-0188;
fax (908) 276-6575.
Circle 1290 on Inquiry Cord.

A DES Dongle
"I" he GL306060 Hardlock-DES parallel port
adapter incorporates an application-specific IC that encrypts and decrypts data
using the DES algorithm.
The GlenDES chip features
nonvolatile 8-byte internal
EEPROM for storing the
DES key. The HardlockDES, which connects directly to your PC's printer
port, is transparent to normal printer operation. The
unit's key-management features support private and
public key modes.
Price: $ 149.
Contact: Glenco Engineering, Inc., 270 Lexington Dr.,
Buffalo Grove, IL 60089,
(708) 808-0300; fax (708)
808-0313.
Circle 1291 on Inquiry Card.

SORRY, HR
NEC WINS BY A
TECHNICAL KNOCKOUT.
Introducing the lowest priced
fully-configured PostScript printer.

-

1111.1101
11101
*

111111.

NEC

Hewlett-Packard

(Moto

Texas Instruments

toserlet III

01830

Microtoser Turbo

PostScript Language Level 2

N/A

N/A

Yes

Yes

Lased& Ill Emulation ( PCL5)

Yes

No

No

Yes

Automatic Emulation Switching

No

Yes

Yes

Yes

Enhanced Resolution Technology

Yes

No

No

Yes

Automatic Interface Monitoring

No

No

No

Yes

Envelope Feeder & Cassette

No

No

No

Yes

Suggested List Price

$2495

$1995

$2249

$1749

FEATURES

Silenhwiter
Model 95

THE NEC SILENT WRITER MODEL 95
Talk about flooring the competition! Now there's alaser printer
that's fully configured for both MS-DOS' and Mac'
platforms...that delivers remarkably sharp output... and
does it all at the lowest price on the market. The fact is, the
NEC Silentwriter Model 95 packs more features thon any laser
printer in its class. Yet it starts at aprice the others bargain
down to! That's just plain honest. Even more important, it lets
you concentrate on what counts: great output that makes you
look great. Look, you know your business. Make your own
comparisons. Check specs, prices, quality. Once you're ready
to hand down your decision. you'll agree it's no contest.

For more information, dial 1
800- NEC- INFO lin Canada, I-800-343-4418). For immediate information
via fax, call NEC FostFacts at 1-800-366-0476 and request OSWM95.
nostScopt se regstered tratlen111. 01 A0000 Systems. Inc Stlentrenter e areg4tered trademark of NEC Corp 1.0 DOS es aregelere0 trademark of Nemec,' Corp
Alec Is • reps.'s0 tracernark of Apple Computer. Mc LaserJet es arepostered lrederna0 of lielvelett Pedaled Inc Precrotaser rs atrademark of Taw Instruments. tnc
Oloclat• ne • petered tredemerk of Okl Amen., Inc 01992 NEC Tecnnolope,. Inc
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We've just added anew word to the database
vocabulary: RbV.
And it can make you amaster of your database
management universe. Even if you've never
managed adatabase before.
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The most powerful PC DBMS available is now
the easiest to use, too: FoxProTM 2.0.
Pick Run from the FoxPro 2.0 main menu and
you have instant access to your information. Click
on Report, choose the name of the report you want,
and it's yours. Do the same for queries, forms, labels
and applications.
For answers on-the-fly, pick RQBE(Relational
Query By Example) and get asimple interface for
creating custom queries quickly and easily. Unlike
other query systems, RQBE lets you browse the
information or create instant databases, reports,
labels, or business graphs (with optional FoxGraph
or other graphic program).
Custom systems are easy, too.
You create quick reports, forms, labels and
applications by clicking on the New button in the
dialog box instead of picking aname from the list.
Then using our simple tools, you build forms
containing buttons, lists, check boxes, text regions
and data fields. Reports with headers, footers and

subtotals. And even complete applications.
All without any programming.
So while it's the most powerful DBMS you can
get today, it's ideal for small businesses and large. In
industry or government. For invoicing and inventory
control, order entry and accounting, and all your
data handling needs.

ADAPTIVE, PLATFORM- SMART APPLICATIONS

FoxPro is the state-of-the-database-art.
FoxPro 2.0 is the object-oriented, event-driven

DBMS programmers have been waiting for, too.

We've added over 100 new and enhanced
commands. 4GL (Fourth Generation Language) tools
for creating screens, reports and menus as reusable
application objects. And the ability to attach entry
and exit procedures to fields, forms and windows
for pre- and post-processing.
We've integrated SQL SELECT, INSERT and
CREATE TABLE into the language, with the ability to
use RQBE for creating SELECT statements you just cut
and paste into your application code.
We've added aproject manager on top of our
debugger, trace window, and editor.
We provide an Application Program Interface
(API) that links to Cor assembler function libraries
(Library Construction Kit optional).
And we offer an optional Distribution Kit to
distribute your applications royalty-free.

Today's best choice for upgrading or
downsizing critical database applications.
FoxPro is devaeatingly faster than competitive
products (see chartr— the difference is even greater
in single-user tests),
and has out-queried
even mainframe databases like Oracle,
XBD and DB2, using
our patent-pending
Rushmore" query
PARADOX - 2
optimization.
4616
dBASE IV I el•
It's backward
compatible with
No one comes close to Fo.zh•
o,
dBASE III+/IV and
multi-user query meonse
earlier versions of
Fox software to protect your investments in hardware, software, training, and support.
And in the few months since its release, FoxPro
2.0 has swept the awards. Best DOS Application Spring COMDEX. Technical Excellence PC Magazine.
Award of Excellence Byte. Best DBMS Data Based
Advisor. And many, many others from both editors
and users of FoxPro 2.0.
j

don

Applications developed today with FoxPro for DOS,
unlike other databases, will be able to run under
Windows and SCO/UNIX and on the Macintosh when we
release our new versions of FoxPro later this year.

Get aheadstart on tomorrow today.
Today, FoxPro exchanges data with FoxBASE+
on Macs and on PCs running SCO UNIX. Later this
year, FoxPro will be available for Windows, UNIX,
and the Mac, with access to Netware SQL, SQL
Server, and Oracle databases.
And applications written using FoxPro's 4GL
tools will be platform-adaptive, so DOS or Windows
applications will run on UNIX or the Macintosh, and
vice-versa.
Which means you can get aheadstart on your
future by starting your Windows, Mac or UNIX development now with FoxPro on your current DOS PCs.

It comes with a60-day money-back guarantee.
So pick up acopy of FoxPro 2.0 at your nearest
computer or software store. Try it out for 60 days,
then if you don't like it, just return it to your dealer
for afull refund.
But we think you'll agree with Byte magazine in
its 1/92 review of dBASE: "...FoxPro is the better
product."

Call 1-800-837-FOX2 today.
(419-874-0162 from Canada)
Ask for Lit Pak BYT601

FOX

SOFTWARE

'Fader/ benchmark tests performed by Micro Endeavors, Inc. (215)449-4680, traen Data Based dthnsor8l9l. FoxPro. Fox8ASE. and FoxBASUMac are trademarks of Fox Nor:1ms Inc other products are not

Circle 104 on Inquiry Card.
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sentation Technologies, Inc.,
555 Chorro St., San Luis
Obispo, CA 93405, (800)
233-9993 or (805) 5413000; fax (805) 541-3037.

A Pocket Fax/
Modem
for Laptops
"1" he 5-ounce Megahertz
V.32 Pocket Fax/
Modem features 9600-bps
Group 3send and receive fax
capabilities. With V.42bis
data compression, the unit
can provide up to 38,400bps throughput. MNP level 5
error correction is also
included.
The Pocket Fax/Modem
plugs into the nine-pin serial
port of alaptop, notebook,
or desktop computer and is
bundled with MagicSoft's
MTEZ with ExpressFax, an
integrated fax and data
communications software
package. A built-in speaker
lets you listen to your connections and monitor calls.
A carrying pouch, adetachable phone cable, an AC
adapter, and batteries are included. An optional AutoSync capability provides simulation of synchronous
connections.
Price: $799.
Contact: Megahertz Corp.,
4505 South Wasatch Blvd.,
Salt Lake City, UT 84124,
(800) 527-8677 or (801) 2726000; fax ( 801) 272-6077.
Circle 1292 on Inquiry Card.

Easy Faxing
on Your Network

A

dvanced EZ-Fax for
Networks 3.53, a9600bps LAN fax card with
LAN fax server and workstation software, is HewlettPackard LaserJet and Windows 3.0 compatible. You
create and transmit faxes
from within any DOS application just as if you were
creating and printing a
document. EZ-Fax intercepts
the print job and transmits

90
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Circle 1294 on Inquiry Card.

Intelligent Hub
Focuses
on Reliability

T

The V.32 Pocket Fax/Modem goes well with laptops.
the document as alaser-quality fax. The fax card is certified for use with NetWare
and LANtastic networks.
Version 3.53 has several
new features. Client notification of transmit status lets
the EZ-Fax server pass a
message back to the sending
client notifying of the transmission status. The accelerated HP laser graphics feature, G3F FaxMerge Tag,
supports full-page inclusion
of fax file documents
without requiring conversion
to process the documents,
thus decreasing the time it
takes to ready afax for
transmission. Advanced EZFax fonts are stored in 200dpi resolution.
Price: AVS96, for up to
eight stations, $ 1399;
AVL96, unlimited stations,
$1799.
Contact: Calculus, Inc.,
1761 West Hillsboro Blvd.,
Suite 404, Deerfield Beach,
FL 33442, (305) 481-2334;
fax (305) 481-1866.
Circle 1293 on Inquiry Card.

SunNet Manager
Meets AppleTalk

A

nextension to SunNet
Manager Software,
Apple AgentMan from Information Presentation Technologies puts AppleTalk devices under the purview of
the networking software.
Two basic categories of functionality are provided by
Apple AgentMan.
The discovery function
automatically locates all
AppleTalk devices on your
network. It collects information about each device
(e.g., the device type, name,
and AppleTalk socket the
device is on) and information
such as AppleTalk zone
name and network number
for each network segment.
Apple AgentMan then gives
you adetailed report that
instantly updates the SunNet
Manager database.
Apple AgentMan's proxy
agents report and send
alarms when network conditions change. Corresponding to SunNet Manager's
agents, these agents collect
statistics to analyze network performance and the
status of specific devices.
Price: $595.
Contact: Information Pre-

he Focus Series intelligent hub line uses up to
four token-ring hub modules and one network management module in afiveslot chassis in apeer-to-peer
arrangement. This setup
lets the hub modules function
even when the management
module is not operating.
Distributed recovery intelligence on each token-ring
hub module consists of dedicated hardware and software
that detects and automatically removes any faulty
nodes attached to that module. When searching for an
error, all hub modules
search throughout the network in parallel. Other
dedicated hardware on each
module provides intelligent
jitter cancellation, which removes any accumulated jitter of any frequency on the
network. This approach lets
you mix any combination of
untwisted-pair, shieldedtwisted-pair, and fiber-optic
wiring on your network.
Additionally, each tokenring lobe port incorporates
retiming via its own custom
VLSI phase-locked-loop
chip, providing adedicated
phase-locked loop. Each
token-ring hub module supports as many as 20 users.
Price: Starts at $2500.
Contact: StarTek, Inc., 71
Lyman St., Northborough,
MA 01532, (800) 225-8528
or (508) 393-9393; fax (
508)
393-6934.
Circle 1295 on Inquiry Card.

Introducing MOTE.
The future is built in.
320L

325L

i386'SL-20 MHz
60MB HDD

325Lc

i386SL-25M1z
85 or 120MB

120MB

10.0" (9.5" v) VGA black-on-white display
upgradeable to active-matrix color

8.4" VGA
color

5.9 lbs:
*incl. nickel metal- hydride battery

63 lbs:

4hours continuous power, max 10 hours
under Z.NOTE Premier System Management.'"
Expect about 1/3 less with color.
ETHERNET NETWORK-READY
Novell NetWare, Microsoft LAN Manager, and
Banyan VINES client shells

1=1

n

1

I
-1
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•
i
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320L $2599

11 111
11

325 L $3099
Model 85

-

n.e

•
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e

WINDOWS-READY
MS-DOS® 5.0 with APM/Microsoft Windows 3.1
Logitech ltackMan Portable Mouse

e'

„M
-

325L $3599
Model 120

325Lc

UPGRADE OPTIONS
Memory, BIOS, HDD, FDD, Co-Processor, Display
$5299

Who Needs A Docking Station?
Just snap on the optional, inexpensive
READYDESKT® Port Replicator and
you have instant access to all your

Generations Ahead.
While the others are busy imitating the
SL-notebook design we shipped last July, Zenith
Data Systems is thinking two generations ahead. Our
new Z•NOTE brings anew genius to power management:
overfour hours of non-stop high-performance computing power. And our new
"lid rest" feature allows you to close
down without shutting down. It's simple,
and it's just the beginning.

Notebooks Meet Networks
The Z•NOTE introduces notebooks to networking. Built-in
networking. Believe it. We've put Ethernet on the motherboard.
And we've pre-installed client shells for Novell NetWare?
Microsoft* LAN Manager,' and Banyan® VINES? Take your pick.

We've Seen The Future And Its In Color

office peripherals. It's pretty neat.
It's Z•NOTE.

Practice Makes Perfect.
There's no more-thoroughly-thought-out SL notebook on the
market. Microsoft Windows' 3.1 is pre-installed. The Logitech®
llackMan® Portable Mouse is included. LCD/CRT video is simultaneous. And the optional data/fax modem works
worldwide. You won't get that kind of thinking
from the rookies. It's called Thinking Ahead. And
we're used to it.

M ICROSOFT .

Call 1-800-523-9393.

WINDOWS,.

READY-TO-RUN

Reseller prices may vary But call ahead. We'll tell you how
we can guarantee prices on all four models. When you're
Thinking Ahead, you think of everything.

Our new active-matrix color display is aknockout. And the
real beauty of it is that you can start with our high-contrast blackon-white model and upgrade to color in the future. In minutes.

......71

It's worth waiting for.
&sellers determine their own pricing which may be higher or lower than Zenith Data Systems
advertised prices. All prices and specifications are subject to change. Prices are for models shown, in
U.S. dollars. Shipping, handling, and applicable sales taxes not included in the price.

ZENITH

ZoNOTE. READVDESK and Premier System Management are trademarks of Zenith Data Systems
Corporation. Microsoft, LAN Manager. MS-DOS. Windows and the Ready-To-Run logo are trademarks
of Microsoft Corporation. Logitech and rackMan are trademarks of Logitech, Inc. The Intel Inside logo
and i386 are trademarks of Intel Corporation. NetWare is atrademark of Novell, Inc. Banyan and
VINES are trademarks of Banyan Systems. Inc. Copyright C 1992 Zenith Data Systems Corporation.
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SYSTEMS

A Bull Company

Thinking Ahead.
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CUSTOMIZED? ON DEMAND?

Ventura DataBase Publisher and Ventura Publisher are registered trademarks of Ventura Software Inc., aXerox Company XEROX' is aregistered trademark of Xerox Corporation.
All other product names and trademarks are the property of their respective owners.

NOT WITHOUT THIS.

only the information you want. Any way you want.

Because this is Ventura DataBase Publisher.'
Without it, your database printouts are just apile

If you need to transform data into information,

of greenbar. Or you've had to wait days or weeks for a

then Ventura DataBase Publisher is the one product

programmer.

you shouldn't be without.

With it, you can extract the

Don't go without. Make
pelaklidur

database information you
need. Convert it. Format it.

database publishing simple,
automatic, and push-button

17771e1tNe
te„
"•+,,

And publish it with Ventura

quick. See your local Ventura
dealer, or call (
800) 822-8221.

Publisher,' PageMaker, or Interleaf—
all with push-button simplicity... all without

Ventura DataBase Publisher.

programming.

Database publish-

Ventura DataBase Publisher gives you the flexibility
to publish database documents when you want. With

ing doesn't get any
easier than this.

Ventura

Software Inc.

A Xerox Company

15175 Innovation Drive, San Diego, California 92128 • (800) 822-8221
P1992 by Ventura Software Inc. All rights reserved.

Circle 170 on Inquiry Card ( RESELLERS: 171).
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Make Your
Applications
Network- Savvy
rogrammers developing Windows, DOS, or
Unix software now hùe a
single tool to add network capability to applications: ND
(NetWorks Developer). ND
lets you write network software using acommon API.
Regardless of your platform, the programmatic interfaces to the NetWorks
transport system are the
same. The system includes
agents for creating peer-topeer and client/server support. You can use ND with
most C, Pascal, or COBOL
programming tools.
ND's developer also offers aWindows DDE utility
for use over networks. According to Symbiotics, Networks Connect extends the
hot-linking functions available in Windows, allowing
automatic hot links to exist
over any PC network.
Price: ND, $2495; Networks Connect, $595 for
two-node version.
Contact: Symbiotics, Inc.,
725 Concord Ave., Cambridge, MA 02138, (617)
876-3635; fax (617) 8760157.
Circle 1311 on Inquiry Card.

No- Compromise
Cross- Platform
Development

U

sing recompilable
master source code and
families of reusable software modules, the Universal
Component System offers
true platform independence
to software programmers.
According to its developer,
UCS lets you build applications for one platform and
port them to other platforms without reprogramming and without losing
speed or functionality.
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The ND agents let you interface your application to the ND
translation layer.
UCS speeds up the translation process by using a
technology called ADS (application-driven scalability).
As you build an application,
ADS lets you select the appropriate family of software
components and configure
each component for just the
features you want in the target application. UCS supports all system services, including run-time modules
and dynamic linking, not just
interfaces. You can incorporate features available on
only selected platforms,
such as DLLs, into all your
target applications.
The UCS API can accommodate evolving architectures such as pen-based
and 32-bit. UCS is currently
available in Windows and
Macintosh editions, with
Unix versions in the works.
Price: Depends on
configuration.
Contact: Software Transformation, Inc., 1601 Saratoga-Sunnyvale Rd., Suite
100, Cupertino, CA 95014,
(408) 973-8081, ext. 700;
fax (408) 973-0989.
Circle 1312 on Inquiry Card.

A Graphics
Library for
C++ Tools

B

orland C++ with Application Frameworks
and Turbo C++ for Windows take on new power,
thanks to The Whitewater
Group's OGC (ObjectGraphics for C++). OGC is an
object-oriented graphics library that lets you use the
Borland tools to create platform-independent support
for graphics. OGC masks the
graphics engine within
Windows and lets you create
and manipulate tool objects
such as pens and brushes to
control the appearance of
graphics images. OGC is an
extension of the ObjectWindows class library included
in C++ with Application
Frameworks and Turbo C++
for Windows. Application
code developed under one environment is fully portable
to any environment where
OGC is available.
Price: $ 195; with source
code, $390.
Contact: The Whitewater
Group, 1800 Ridge Ave.,
Evanston, IL 60201, (708)
328-3800; fax (708) 3289386.
Circle 1313 on Inquiry Card.

ith VZ Programmer,
developers of C and
C++ applications can reuse
software components in
building programs. Version
2.1 of the programming tool
features aGUI toolkit. VZ
Programmer's component library is an extensible set of
compound objects that let you
group multiple application
or GUI objects into asingle
component. The VZ Programmer tool lets developers
of either Windows or OS/2
applications build cross-platform compatibility into
their programs.
Price: Windows version,
$595; OS/2 version, $995.
Contact: VZ Corp., 175
South Main St., Suite 1550,
P.O. Box 3683, Salt Lake
City, UT 84110, (801) 5951352; fax (801) 328-4404.
Circle 1314 on Inquiry Card.

Build RuleBased Systems
Automatically

A

imed at C and C++
programmers who need
to integrate rule-based systems into their software,
Knowledge Shop 2.0 offers
ahost of development tools
designed to reduce the complexities of such programs.
DOS-based Knowledge
Shop lets you construct a
model of the problem via
node linking. You can incorporate defining rules within
that model and then generate
source code.
Price: $495.
Contact: Decision System
Software, 160 West St..
Cromwell, CT 06416, (203)
632-7570; fax (203) 6353839.
Circle 1315 on Inquiry Cord.

01 FGUILE!
esignCAD 20. Like Leonardo da Vinci's concept of a rotary blade aircraft, it is ahead
of its time, not only in technology, but also
in cost and value.
DesignCAD 2D is only $ 349, and it has more and
better features than the other CAD programs that
cost $ 3,000!
And, if you're ready for athree dimensional
CAD program, there is the state-of-the-art
DesignCAD 3D ... for only $ 499!
So, how come theirs costs several thousand dollars
and ours costs acouple hundred? Go figure. (Why do
you think the Mona Lisa is smiling like that?)
CAD

CAM Software

F
ORS•
CHOICE

Your product designed with DesignCAD?
Let us know, and maybe we'll put it in one
of our ads.
For a free demo disk
and 16 page color brochure,
contact:

'
v'ç American
Small Business Computers, Inc.
One American Way. Pryor, Oklahoma 74361
(918) 825-4844* FAX ( 918) 825-6359
European Headquarters:
102 Rue La Fontaine. 75016 Paris, France
Phone 331 4
331 4à2O
Other office
Athens • B
Mexico City

Brussels • Buch
Prague • Sao Pip

Circle 80 on Inquiry Card.
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THE FIRST PERSONAL COMPUTER
WAS BUILT I
NA GARAGE.
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WHERE WILL YOU BUILD YOURS?
Introducing acomputer made to the most exacting specifications imaginable:
yours. • The Librex T386SX. A modular notebook which you configure ( and re-configure)
with ease. Whenever, and wherever you see fit. • Choctse frcnn arange of removable hard disk drives.
Upgradable system memory. An option
ner capability. All of which make for a

slot for fax & niodem cards. Network access. Even scanb i-ee
\
slim, customized computer that changes as your

needs do. • Of course, there are numerous built-in features, including asimultaneous display
port for linking to an external color monitor ( ideal for presentations). • For dealer
locations, and further detail on what just may.be the world's first truly
personal personal computer, call us at department 10-T386.
(800) 248-4880

40-80-120 MB
Removable HDD
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t
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Pomer-On Battery
Replacement

MIR

PCMCIA' Slot
for Option Cards

APE"
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Quattro Pro
Turns 4.0

IhrtP

Circle 1316 on Inquiry Card.
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etWare awareness,
greater support for
Lotus 1-2-3 files, and clickbang access to often-used
tasks are just afew of the
goodies offered in version
4.0 of Quattro Pro, the
DOS spreadsheet from
Borland.
The Intelligent Graphs
feature performs one-step
statistical analysis and data
graphing. The Optimizer, a
new multivariate solver,
lets you specify agoal in a
spreadsheet model, and the
solver will then change variables until the specified
goal is reached. The customizable SpeedBar provides
fast access to commonly used
functions, macros, and
commands.
NetWare operations can
be performed directly from
within Quattro Pro 4.0, including automatic log-in and
drive mapping. If you need
to access aspreadsheet on the
server, you can click on the
file's icon to retrieve it. The
program's Audit tool performs spreadsheet structure
analysis and illustrates relationships between cells.
Rounding out the upgrade's
list of improvements are
background printing
through anew print manager,
the use of Bitstream Font
Scaling Technology, and the
ability to import Impress,
Lotus 1-2-3 WYSIWYG
(.FMT and . FM3), and
Allways files.
Price: $495.
Contact: Borland International, 1800 Green Hills Rd.,
Scotts Valley, CA 95067,
(800) 331-0877 or (408) 4388400; fax (408) 439-9119.

SOFTWARE

Press / to select e nor tool or
FS -Properties
lob-Next Object

to

putt
Shift

Ft-Mark

ESC- Cancel

Quattro Pro's Intelligent Graphs feature performs statistical
analysis on spreadsheet data and graphs the analysis without
changing the underlying data. You can establish alive link
between the spreadsheet and the graph.

Small Business
Accounting for
Nonaccountants
uickBooks is an accounting solution for
sma l-business owners who
want to spend their time running their business, not
learning accounting. According to Intuit, DOS users can
use this program without
knowing double-entry accounting. QuickBooks manages accounts receivable
and payable and produces
checks, invoices, and reports for businesses with
fewer than 20 employees
and under $5million in yearly sales.
QuickBooks monitors accounting information as it is
generated by activities such
as billing and check writing.
Productivity features include credit-limit warning,
transaction history reports,
employee sales tracking, and
automatic setup of different
styles of business-related accounts (e.g., nonprofit).
Price: $ 139.95.
Contact: Intuit, 155 Linfield Ave., P.O. Box 3014,

Menlo Park, CA 94026,
(800) 624-8742 or (415) 3220573; fax (415) 329-2785.
Circle 1317 on Inquiry Card.

A Financial
Calculator
for PenPoint
nconjunction with the
recent shipment of Go
Corp.'s PenPoint operating
system, PenStuff has released
afinancial calculator for
use on pen-based PCs.
The PenStuff RPN12C+
calculator performs simple
and compound interest calculations, amortization, statistics, reverse Polish notation data entry, and other
financial functions. Using
PenPoint's embedded results
feature, you cut RPN12C+
data and paste it into other
applications.
Price: $59.
Contact: PenStuff, Inc.,
P.O. Box 18372, Rochester,
NY 14618, (716) 4613182; fax (716) 256-6236.
Circle 1318 on Inquiry Card.

Put an End to the
Debtor's Blues

B

lueprint 3.0 analyzes
your income, fixed and
variable expenses, and debt
information and designs a
budget covering everything
you spend money on, from
fast food to postage stamps
to your mortgage. The system requires that you keep
track of everything you spend
in acheckbook-like register. Future versions of Blueprint will provide an online check register and
check-writing capabilities.
Built into your monthly
budget is a " roll down" payment schedule to eliminate
debts in the shortest amount
of time possible. Roll-down
means that as soon as you pay
off one debt, you must apply its payment to another
debt. By eliminating debts
in this way, you can avoid
huge amounts of interest
payments. According to the
company, it is possible to
pay off long-term debts, such
as a30-year mortgage, in
less than athird of the time
originally scheduled for
payment.
By setting up abudget
that meets your particular
needs, you don't lose anything. You can still use your
credit cards to make purchases, but by following your
plan and eliminating your
debt early, you can start investing your money and
planning for retirement.
Motivation is amajor
factor behind Blueprint's
success. Reports on current
debt status and your eliminated debt show you what
you'll avoid paying in interest—true debt—if you stick
to your budget.
Price: $ 149.95.
Contact: Financial Freedom Enterprises, 132 North
Woodruff, Suite B, Idaho
Falls, ID 83401, (800) 6698815 or (208) 529-2111;
fax (208) 529-0680.
Circle 1319 on In luiry Card.
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Raima Database
sFo
---With Record S

Now Raima Data Manager
Formerly db VISTA III

111111111111111.111

Accelerated Database Performance
Compared to conventional relational databases, retrieval
of records can be 10-20—even 50 times faster with
Raima Data Manager from Raima Corporation.

Propelling The Biggest Names In Business
Companies like General Motors, Hewlett-Packard, IBM,
Eastman Kodak, Rockwell and others are using Raima
Data Manager in their competitive environments.
Today's most critical, most demanding applications
demand the high performance of Raima Data Manager.

Powerfully Efficient Leading-Edge Technology
Raima's combined technology merges the flexibility of
relational databases with the lightning speed and efficient

kisn -Data
Raima Corporation

Put Yourself In Fast Company
Give yourself the competitive edge of Raima Data Manager
•Speed—faster access to data
•Portability—supports most environments
•Royalty-free—increase your profits
•Source code availability—total programming flexibility
•Full Raima support services—including training
Whether you're writing astand-alone DOS application,
or one for UNIX accessing thousands of records, Raima
Data Manager will put your application on the fast track.
Race to the phone and call for more information!
In the U.S. or Canada, call:

The High Performance DBMS
Specifications

storage of the network model. With the program written
entirely in C, you can "fine-tune" the Raima Data Manager
engine for optimum performance in any application.

1-800-DB-RAINIA

In Washington state or international, call: (206)747-5570

Relational B-tree indexing. Network data model. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity.
Supports: VMS, QNX, ULTRIX, UNIX System V, Berkeley 4.2, AIX, SunOS, SCO, MS DOS, MS Windows, and OS/2. Most CCompilers and LANs supported.
3245 146th Place S.E.,

Bellevue, WA 98007 USA (206)747-5570

International Distributors: Australia: 61 2419 7177 Belgium: 32 2734 9818 Finland: 358 080405350 France: 33 I46 09 27 84
Japan ti I ; 3565 2140 Mexico: 52 83 49 53 00 The Netherlands: 31 2159 46814 Norway: 47 238 48 88 Singapore: 65 334 0061
'jai,. an: 856 2552 3277 United Kingdom: 44 992 5C0919
Copyright 01992 Rairna Corporation. All rights reserved. Photo: Oak laFollrnr

Circle 149 on Inquiry Card.

Fax: ( 206)747-1991
Germany: 49 7022 34077; 49 214 91051 Italy: 39 49 829 1285
Sweden: 46 13 Ill 588 Switzerland: 41 64 517475
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SCIENCE

I ENGINEERING

Model Chemical
Molecules
Within Windows

D

esigned specifically
for the research scientist, chemVision converts
structured chemical data
(i.e., numeric coordinates)
into editable 3-D models.
The Windows program lets
you display, render, move,
and scale 3-D molecular
structures and provides tools
for magnification, highlighting, characteristic identification, and tagging of
molecular substructures.
In addition to chemVision's visualization capabilities, you can use the
product to produce presentation-quality output. According to the developer, chemVision supports all
Windows-compatible printers
and plotters, including
PostScript devices.
Price: $299.
Contact: Molecular Arts
Corp., 1532 East Katella
Ave., Anaheim, CA 92805,
(714) 634-8100; fax (714)
634-1999.
Circle 1320 on Inquiry Card.

Mathcad 3.1
Puts Handbooks
On- Line

M

athcad 3.1 for Windows turns two engineering industry bibles into
live, interactive resources.
Machine Design and Analysis from the Standard HandIv
It.n..1 Cond. loaly

11110

14,1...
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chemVision turns the numeric structural formula for Dibenzo18-crown-6 into a3-D representation of the molecule.
book of Engineering Calculation and The CRC
Materials Science and Engineering Handbook are available on-line within the
Mathcad upgrade. You can
take equations, formulas,
and diagrams from the handbooks, drop them into your
document, and solve or
change them within either
the handbook or the
document.
Machine Design and
Analysis offers access to
more than 125 calculation
procedures, including shaft
torque, horsepower, and
speeds of gears. The CRC
Handbook provides more
than 140 tables, illustrations,
and Mathcad plots. Included in the CRC Handbook
are densities, melting
points, and hardness and resistivities of ceramics and
polymers. Also available online is MathSoft's guide to
Mathcad, the Treasury of
Methods and Formulas.
Using data
provided by the
CRC Handbook,
you can determine
the thermal
conductivity of
aluminum, graph
it against the
temperature, and
use the resulting
graph in your own
document.

Mathcad 3.1 features
OLE (Object Linking and
Embedding) client status,
color surface plotting, and
user-definable grid lines.
MathSoft will also offer
Macintosh and Unix versions of the on-line
handbooks.
Price: Machine Design and
Analysis, $99; CRC Handbook, $ 149; Mathcad Treasury, $99; all three on
CD-ROM, $ 199.
Contact: MathSoft, Inc.,
201 Broadway, Cambridge,
MA 02139, (617) 5771017; fax (617) 577-8829.
Circle 1321 on Inquiry Cord.

Graph and
Present Your
DOS Equations
K Solver now offers
presentation-quality reporting and user-programmable macros. Release 2.0 of
the DOS program consists
of abundled library of tools
for solving such problems
as differential equations, statistical analysis, and algorithms. TK Solver lets you
plug in known elements of
an equation, and the program
fills in the missing pieces
(i.e., performs back solving).
Like its predecessor, TK
Solver 2.0 has agraphing capability that provides

SOFTWARE

graphical representations of
your equations. New to the
program is Presentation
View, an organization utility that lets you put together
reports containing multiple
sheets of equations, graphs,
and text.
TK Solver links directly
to symbolic math packages
such as Mathematica and
Derive. It also links to the
company's Graphics 2000
package, a3-D graphing and
annotation program that
has image-manipulation
capabilities.
Price: TK Solver 2.0,
$595; Graphics 2000, $395.
Contact: Universal Technical Systems, Inc., 1220 Rock
St., Rockford, IL 61101,
(800) 435-7887 or (815)
963-2220.
Circle 1322 on Inquiry Card.

Equation
Building for Mac
and Windows

M

athType 3.0 for Macintosh and Windows
lets you build (but not
solve) equations and merge
them into word processing,
desktop publishing, and other
documents. Windows users
will find that the upgrade
provides support for OLE
(Object Linking and Embedding), PostScript Type 1
fonts, and TrueType fonts.
The Mac version also supports OLE and offers System
7.0 compliance, too. MathType 3.0 offers both Mac
and Windows users atoolbar for storing frequently
used equations and templates, afont/symbol storage
facility, and the ability to
save equations as EPS files.
Price: $ 199.
Contact: Design Science,
4028 Broadway, Long Beach,
CA 90803, (800) 827-0685
or (310) 433-0685; fax (310)
433-6969.
Circle 1323 on Inquiry Card.

and Windows 3.0, you're

example: all components— including the video

ready for action.

and memory— are installed on the main logic

So keep moving. Our 320P Notebook's NiCad battery

board. That means better performance without

has a3+ hour capacity to help you go the distance. An easy-to-

higher prices.

carry AC power supply boosts energy between

What's more, the 420sx is always ready to step up

rounds. And aspecial Auto-Resume feature

to areal heavyweight challenge. Its standard 4MB

spares you the aggravating lag time of having

of memory is expandable to 32MB, and an 8KB

to reboot— and keeps your guard up when

memory cache is constantly jabbing away. Storage

you're switching power sources!

options include 52MB, 105MB and 120MB IDE

But seeing is believing. Look at our crisp,

hard drives and 209MB and 426MB SCSI hard

speedy Triple Super Twist (TST) backlit screen.
Put the 2400 baud modem to the test. Roll the
Logitech TrackMan Portable mouse. We think

drives. That's just the bulk you need to step
A3+ hour battery
life for those extralong bouts.

into the ring with the big guys. And of
course, the 420sx comes preloaded with

you'll agree this is the stuff champions are made of.

DOS 5.0 and Windows 3.0— so you're

In the unlikely event, however, that you find yourself

THE WINNER ,BY ATK

on the ropes, Digital helps you bounce back. We'll send you
your repaired Notebook within 48 hours. And, through our

As with all Desktop Direct products, the 420sx is backed by our 30-

The DECpc 420sx

Multivendor Support plan, we can even put our competitors'
PCs through their paces, too. The Desktop Direct
Mean yet lean:
12.2 L, 10 W,
and 1.7 H.

ready for aworkout right away.

day money back guarantee and our
one year, on-site, no fine print

Every i486-based system to come along stakes aclaim

team of 10,000 can support products from

warranty— at no extra charge. So you can rest

to the heavyweight PC title. But as the saying goes,

Microsoft®, Apple°, Dell®, IBM® and

assured that no matter how tough your

the bigger they are, the harder they fall.

many others.

challenge, the world's second largest

That's why Desktop Direct from Digital built

Now the odds are in your favor.

computer company is always in your corner.

a20MHz i486sx system that's lean enough to be
affordable (at $2,399) and mean enough to deliver a
knockout blow.
Besides support for 32MB memory, the 420sx

When you're ready, call us at
52MB, 105MB,
or 120M8 hard
drive gives you
plenty of storage
muscle.

1-800 PC BY DEC ( 1-800-722-9332). We're
in your corner.

packs apunch that hits you right between the eyes:
state-of-the art, non-interlaced video technology for

Desktops Direct 1-800 PC BY DEC
(1-800-722-9332)
Digital
you
Please reference ANB when

Mon- Fri 8:30am to 8:00pm ( ET)

1024 x768, 256 color graphics.
And because Digital's engineers are always in
training, they designed the 420sx to have every
call.

possible competitive edge in PC prizefighting. One

Desktop Direct
1)iga 1-8990ff,

','3Y32P"

Please reference ANB when you call.
Mon- Fri 8:30am to 8:00pm ( ET)

PUT YOUR,Pç n
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Title

Company Name

FAX
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I'd like information on:

111

D The

DECpc 320P Notebook

Ll

E 386

How many applications will your Kist run in

186
a

E Other

typical workde

What hest describes the type of work the system will he used
(Check all that apply)

by phone.

[i
LI

1

for

LI

Word Processing

E Desktop Publishing

Order-entry

Li Education

Database ( tiling records)

E Design ( CAD/CAM)

& month Research

1Software Development
E- Mail

L] Financial Calculations

E Engineering

H

E Industrial Process Control

Retail Store Management

More

H IX)S

Li DoS

with Windows

lI0SI2

I
- MAC

LI UNIX

nn

Resolution Mode:
Display:
Keyboard:
Mouse:
Operating Systems:

Realtime Modeling

I AutoCad

1] Animation

1Business

Graphics

LAN Communication
Ilinv many PC

A

do you have Installed ,

From how many manufacturers'

H Links

to ahint system in aremote location

What is the networking software now being used in your company'

registered trademark of Logitech International
S. A. Apple is a registered trademark of Apple
Corporation. Dell is aregistered trademark of Dell
Corporation. Everlast is a registered trademark
of Everlast Sports Manufacturing Corporation.

What kind of host system will your PC communicate with'
111 DECpc

0 IBM

I]

Other

Includes:
Microprocessor:
Memory:
Storage:

Storage:

Display:
Keyboard:
Mouse:
Operating Systems:

Intel i486sx running at 20MHz
4MB expandable to 32MB on main
logic board
105MB IDE Hard Disk Drive
3.5" 1.44MB Floppy
1024 X 768 VGA with 512KB of video RAM
upgradeable to 1MB to support 256 colors
14" Multi-sync VGA Color Monitor
101- key
Three- button
MS-DOS 5.0 and MS-Windows 3.0

Special Package Price $ 0
What Kind of Service Do Ifou Really NINNY?

Ll

On-site Hardware Support

Li Training

1

n99

r%.Ç4o
ese,

5 %.

The DECpc 433 Workstation

Video Adapter:

with other PCs an the immediate surroundings

What kind timed:a ( cable) is used in your LANs today'

1

.J.p<

Special Package Price $ 1

Includes:
Microprocessor:
Memory:

\Viet kinds iil connections does your Pt Cs) require' ( Check all that apply)

H A line

registered trademarks of Microsoft Corporation.
Logitec h
a trademark and TraekMan is a

1,..***

ge%

The DECpc 420sx

E (.onnector( ro the local area network ( LAN) throughout abuilding

i386sx, i186sx and Intel are trademarks
of Intel Corporation. Windows and DOS are
trademarks and Microsoft and MS-1X)S are

799

r

Resolution Mode:
Display:
Keyboard:
Mouse:
Operating Systems:

Intel i386sx running at 20MHz
2MB, 8Ons Memory Kit
52MB IDE Hard Disk Drive
1.447MBSF
V10
1024 3c 68 GAPrdapter
14" Multi-sync Color Monitor
101-key
Three-button
MS-DOS 5.0 and MS-Windows 3.0

I10ther

E Image Processing

d

2495
$,

Is your operating system:

H Desktop Publishing
Li CAD/CAM

1

FR-PCP(1FA

Includes:
Microprocessor:
Memory:
Storage:

Intel i386sx running at 16MHz
2MB, 8Ons Memory Kit
52MB IDE Hard Disk Drive
3.5" 1.44MB Floppy
1024 X 768 SVGA Adapter
14"Multi-sync VGA Color Monitor
101- key
Three- button
MS-DOS 5.0 and MS-Windows 3.0

DJ-PC444-06

1=1

Special Package Price

The DECstationTM 320sx

El

E 20-

(Carrying case included)

Includes:
Microprocessor:
Memory:
Storage:

Special Package Price $ 1 5

CI 10-20

e ..1
%-- --J1i

Display:
Modem:
Keyboard:
Mouse:
Operating Systems:

The DECpc 316sx

How many people work in your group, department or small business?
Less than I()

.
...... in
letl .1 i
% VW.

$15 995

IOther inclustry-speilk
applications ( please spec (y)

Which of the following graphics-oriented applications best den rilx, your needs'
(Check all that apply)

fl ru

40MB IDE Hard Disk Drive
3.5" 1.44MB Floppy
1ST Backlit VGA
2400 bps Data
84- key
Logitece TrackMang Portable
MS- DOS 5.0 and MS-Windows 3.0
(factory installed)

Intel i386sx running at 20MHz
2MB
80MB IDE Hard Disk Drive
3.5" 1.44MB Floppy
1ST Backlit VGA
2400 bps Data
84-key
Logitece TrackMang Portable
MS-DOS 5.0 and MS-Windows 3.0
(factory installed)

ANB

Customization Worksheet
H 286

Includes:
Microprocessor:
Memory:
Storage:

Intel i386sx running at 20MHz
2MB

FR- PCP))- AA

The Catalog

Your base system is a:

The DECpc 320P Notebook

Includes:
Microprocessor:
Memory:
Storage:

(Carrying case included)
Special Package Price

DECpc i386 and i386sx based systems
DECpc i486 and i486sx based systems

and we'll send you
aspecial system
recommendation.
Or call
l-800-722-9332
and we'll recommend

The DECpc 320P Notebook

Display:
Modem:
Keyboard:
Mouse:
Operating Systems:

City
Your Telephiine No

TECHNICAL KNOCKOUTS!

0 Software Support

I] Telephone Support

LI FAX Hotline

DJ-PC445-09

5161e
1299*

Resolution Mode:
Display:
Keyboard:
Mouse:
Operating Systems:

Intel i486 running at 33MHz
8MB, 7Ons Memory Kit
40MB IDE Hard Disk Drive
3.5" 1.44MB Floppy
1280 X 1024 TIGA Adapter
20" Color Monitor
101- key
Three- button
MS-DOS 5.0 and MS- Windows 3.0
r

Special Package Price $ 4
DJ-PCW 10-02

-seel

5 999

--

' . 1nd even with these prices, other Desktop Direct discounts apply!

How many of your users take portables on the roa
Do you currently have aservice contrail(s) for your PCs?

How many'

The DIGITAL logo. DECpc and DECstation are
trademarks of Digital Equipment Corporation.

Desktop Direct
Digital
ftri

Please reference ANB when you call.
Mon- Fri 8:30am to 8:00pm ( ET)

Desktop Direct
Digital
gftà

Please reference ANB when you call.
Mon- Fri 8:30am to 8:00pm (ET)

DIGITAL HAS AMESSAGE
FOR ANYONE TIRED OF TAKING IT
ON THE CHIN

WE'RE IN YOUR CORNER
Desktop DirectT
Mfrom DigitalTM
Today's economy is tough. That's why Desktop Direct from
Digital is determined to keep performance peak. Prices down.
And service unparalleled.
So now there's no reason to take adive when it comes
to buying anotebook computer. Digital's
6.4 lb. DECpc - 320P Notebook lets you
float like abutterfly at aprice—$ 1,995—
that doesn't sting like abee.
With an i386sx, 20MHz processor,
2MB of memory (expandable to 8MB) and a40MB
A6.4 lb.
featherweight
that packs a
20 MHz punch.

(optional 80MB) hard drive, the 320P Notebook packs all the
punch of much larger PCs. So you can use your fancy footwork
far from your office— without sacrificing computing power. And
because the 320P Notebook comes preloaded with DOS 5.0

USER'S COLUMN

THE MAC
GOES TO SCHOOL

JERRY
POURNELLE

I

came abewildering series of upgrades, some of which appeared only to soon vanish. There was also along series
of software improvements, culminating in System 7.0.
My early observations about the 128-KB Mac gave
many people the impression that Ididn't like the Mac
at all. This was spurred on by the fanatic loyalty of some
of the early 128-KB Mac users. ( Isuspect they knew
better, but having paid so much for the machine, they
had no choice but to defend it.)
The truth is, though, Ibought Jerry makes
a 128- KB Mac and acquired
recommendations on
every Mac upgrade, from the
first Mac to the " Fat Mac"
computers for
(with an internal 5- MB hard
drive and more memory), on the college crowd
through different stages to the
The Productivity Paradox
Plus. Iused that machine to do
There are 100 million small computers in the U.S., but efmy taxes every year. More imficiency experts claim they've had little or no effect on
portant, that early Mac has alproductivity, and the experts are puzzled. They needn't be.
ways been available to my
What happened is that small computers made it possichildren. The youngest one,
Richard, pretty well grew up
ble to comply with more government regulations and
bureaucratic red tape. Since that kind of work always
with it.
expands to fill the available capacity to do it, we ended up
The legend is that the cobwith an ever-increasing stream of new regulations.
bler's children go barefoot. But
Worse, computers make it easier for the government to
when Richard enrolled at
force compliance. We have plenty of new productivity:
UCLA, Iwanted him to have a
you just don't see it, because it's been absorbed in regudecent computer. He had for
lations and compliance documents.
years had both Mac and PC machines available, and he knew
what he wanted. He wanted a
The Macintosh Story
When the Macintosh first came out Ithought it was unMac, but preferably not my
finished. The operating-system concept was excellent. I original 128- KB system with
all its upgrades. He would have
had aLilith, amachine conceived by Niklaus Wirth,
liked one of the new Mac II
when Ifirst saw the Mac's very slow predecessor (called
Lisa), so Iwas already familiar with the operating-system
machines, but it didn't look to
principles. The Mac, like the Lilith, was agiant step forme as if he'd need that. After
ward in usability over CP/M and its DOS followers. Unsome thought, we decided on a
fortunately, this potentially winning operating system
Mac Classic II.
was attached to atoy computer. There wasn't enough
He's been using that for about ayear now, and Ican
memory, it was prone to overheating, and the 68000 chip
confidently say that aMac Classic Il is an excellent
was badly overworked in its triple duties as drive conchoice for high school and liberal arts college students.
Engineering and science majors will probably want sometroller, screen manager, and CPU.
Worse, we were told that the 128-KB Mac was all
thing fancier, but the Mac Classic II is alot of machine
there ever would be; Steve Jobs was adamant in insisting
for the money.
that this was good enough. Developers could safely write
for this Mac, as there would be no upgrade.
Outfitting Your Mac
Of course, no one believed him. It was just too obvious
Ala,, the Mac Classic H isn't very useful as it comes out
that the 128-KB Mac was inadequate. Eventually there
of the box; neither is the top-of-the-line Quadra, for that
, or the last six weeks, Ihave had three different
strains of flu, and for awhile Iwondered if I'd
ever feel good again. The frustrating part would
be sitting down to work. Hours would go by, and
I'd produce adozen lines. Iwould shout, "I'm
trying to think and nothing happens!" in hopes of making
ajoke of it, but there was alot of truth to that, and it was
afrightening experience.
Then aweek ago, suddenly all was well.
The big news is that Larry Niven and Ihave finished
The Moat Around God's Eye and shipped it off to our
agent. If that weren't enough to rejoice over, Imanaged
to get something done for the Smithsonian and start a
new novelette; and of course I'm getting this column
out. It's great to be back.

ILLUSTRATION

STEVE TURK
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Great Literature
Personal Library Series

The Full Text Of 943 Works!!!

Multime-

dia disc includes celebrity narrations of
famous quotes, selected period music
excerpts, pictures & engravings. PC & Mac
...the time has finally come to curl up with
a good computer".
Breakthrough Price

Only $ 99

Multimedia CIA World Tour
MPC Title! With info straight from the CIA -Plus Maps from Hammond, Inc. and flags &

$
49

National Anthem segments

Monarch Notes on CD-ROM
Over 200 Study Guides on One CD ROM
Disc - The Entire Collection
The definitive multimedia source for
understanding the worlds greatest literature.
Wes Choice CD-ROM of the Year .
Mondo Cool Award -

Byte Magazine

Computer Shopper

PC & Mac

Only $ 99

Countries of The World
Encyclopedia
Full text of over 100 Study Books, Maps.

National Anthems, Flags, Photos & More!
Includes the latest info from over _

Jssies.

The perfect research tool for students and
anyone who wants to know more about our
world. PC & Mac
$395

U.S. History on CD-ROM

matter. For reasons I've never understood,
Apple ships these machines woefully deficient of memory. The Classic II has barely enough memory to run System 7.0; if
you want it to do anything useful, you must
turn off features and use tricks. This implies acomputer sophistication agreat deal
higher than most college students have.
Apple has put out some free software that
helps, but it's still akludge; it's better to
add memory.
Fortunately, adding memory is simple
and not very costly. Ours came from Technology Works. When the first 2-MB package of memory arrived, we thought we'd
put it in the Quadra, because Roberta kept
having memory- limit problems. That
turned out to be impossible: the Quadra
will accept memory only in 4-MB blocks.
Technology Works memory comes with
complete instructions for installation in
just about any Mac, including the Classic
II. Now, while my oldest son Alex is a
typical computer techno-weenie, his
youngest brother most decidedly is not.
Richard is the debate team captain and will
do well in whatever scholarly profession he
chooses—but acomputer techie he is not.
It was thus with some trepidation that I
handed him the memory package. But it
all worked out well. He says, "All the small
Macs always have been apain to open up
and install stuff inside." But he had no real
trouble. The early Macs used Torx fasteners to make it more difficult to open the
case, but the Classic II uses ordinary slotted screws.

WINNER 1991 OPA BEST EDUCATIONAL PRODUCT

Full Text & Images of 107 books providing you
with social, economic, political, scientific and
military perspectives of US History

$395

PC/Mac

Disc Caddies
5 for $ 49
Multimedia CD-ROM Titles
Microsoft Bookshelf

best selling CD-ROM disc Best Price

Beethoven's Multimedia M....
1
>r classic disc
Grolier's Encyclopedia 21 volumes. VGA pictures

579
Coll

Mammals Nat. Geographic/IBM p
,
ciures & Teo Coll
Presidents Nat. Geographic/IBM pctures & rest Call
Between Heaven & Hell II even stranger
99
Street Atlas

Windows map witn every US street

Family Doctor

McGraw•Hill Ref. Set

100.000 terrns. 7.300 articles

Oxford Textbook of Medicine
PC -Sig Library

Call

floree medical guide

general reference

new edition newest version

Phonedisc USA

Telephone Drectory - East or West

98
495
595
Call
989

Bureau On- Line CD-ROM Iihrnry FRFF access to
12 different CI ,

..* •

GSA* GSOOK 91A G55280
HOURS M- F 8,30am - 6:30pm EST
reM97M111

Bureau of
Electronic Publishing, Inc.
Dept, B, 141 New Road, Parsippany, NJ 07054
le lbws
CALL: 8004284766ORDERS

201-808-2700
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Observations by Richard
His most emphatic warning is to confirm
that you need additional memory: the Classic II with System 7.0 uses so much memory on start-up that many programs that
worked fine on aMac Plus won't work at
all on the Classic II as it comes out of the
box. On the other hand, System 7.0 is preinstalled; some previous Mac OS updates
were complicated and tedious, but that
doesn't apply here.
Richard's second warning: don't use
virtual memory. He has found that it won't
work with many programs, and you can't
print more than asingle page on aHewlettPackard ink-jet printer with virtual memory turned on. ("It freaks out and prints
gibberish.") I'm told that there are upgrades to virtual memory that fix many of
the major bugs, but Richard's advice is to
buy more memory and leave virtual memory off.
He also notes that the Mac Classic II,
unclassically, has abuilt-in fan; you no
longer need one of those external fan devices that sit on top and draw air up
through the vent slots. We had one for the

Mac Plus, and it needed it, too.
Richard and his roommates have concluded that the HP DeskWriter 2279A is
the best buy for aprinter, agood compromise between speed and price. No one
cares much for the Image Writer
Incidentally, my first Mac printer was
the original ImageWriter; it was slow and
abit of apain to use, as well as noisy. The
DeskWriter ink-jet printer is ajoy by comparison. The ultimate printing system is a
LaserWriter, but Richard and his friends
have found that they don't need anything
so fancy, and the DeskWriter works just
fine for homework, letters, and suchlike.
They also have aSeikosha SP-2000AP. It
is slow and noisy, but it's very cheap—
its street price is under $ 100 — and as
Richard says, "It gets the job done, only really slowly."
Students will also need amodem and
communications software. Richard has an
Intel 14.4EX ( 14,400 bps, V.42bis, and
MNP level 5). That's considerably more
modem than astudent needs, but Iwanted
it tested in aharsh environment. We're
pleased to say that the Intel modem was
easy to install ( he only had to buy acable), and it has worked splendidly. This
modem is particularly useful for data transfer when there's asimilarly fast modem
on the other end.
We don't have aCD-ROM drive on
Richard's machine just now, but Ithink
that's amistake, and we're getting one set
up for him. There is agreat deal of CDROM educational software— enough that
it's worth having aCD-ROM drive—and
Irecommend that you get one when outfitting astudent's Mac. Many CD-ROM
drives will work with the Mac as well as
PCompatible machines; it's important to
get the proper CD-ROM software. An easy
way to do this is to contact the Bureau of
Electronic Publishing ( 141 New Rd., Parsippany, NJ 07054, ( 800) 828-4766 or
(201) 808-2700; fax (201) 808-2676) and
get their catalog; the catalog is agood introduction to the world of CD-ROM for
both the PC and the Mac. The Bureau's
hardware prices are generally competitive,
and their technical support is excellent.
An item that may be worth having is a
scanner. Logitech makes afull line of PC
and Mac hand-held scanners. Scanners are
more useful for students who need to build
visual databases than for liberal arts majors. But, coupled with OCR (optical character recognition) software, they can be
useful for dragging in material (e.g., text
and illustrative diagrams) to be quoted in
term papers.
A final hardware item for aMac would
be some reasonable-quality stereo speakers. These plug into the CD-ROM box.
continued

LOOK AT THE INSIDE STORY
ON POWER SUPPLIES.
What power supply is inside
your computer? Ifyou are like
most people, you don't know,
andfrankly, don't care.
But, because your computers
power supply is acritical
system component, what you
don't know, may hurt you. An
inferior power supply can
cause interference, rebooting,
hard drive errors, and other
nasty hard-to-track problems.
So why take chances? Call the
power supply specialists at
PC Power and Cooling today.

HERE ARE TEN GREAT REASONS TO SELECT THE INDUSTRY'S BEST,
THE TURBO-COOL' 300 AND TURBO-COOL' 450.
1. 50% TO 100% MORE POWER
The more power, the better! Our high-capacity
units start drive motors with ease, run cooler,
last longer, and allow for future expansion.
2. BUILT-IN LINE CONDITIONING
Turbo-Cool power
supplies won't skip
abeat when the line
voltage sags.Their
wide input range
(85-135V, 170-270V)
ORDINARY
TURBO-COOL
and heavy-duty input
POWER SUPPLY POWER SUPPLY
components protect your
PC and its data from sags, surges and spikes.
3. FCC-BAND VDE-B LINE FILTER
Adual-stage EMI filter keeps electrical noise
well below agency standards.
4. INDEPENDENT REGULATION
Turbo-Cool's superior independent-regulation
design keeps output voltage tolerances 20
times tighter than that of an ordinary

power supply. This exceptional stability
improves hard drive reliability during critical
access periods.
5. ULTRA-CLEAN DC OUTPUT
Adual-stage output filter ensures that sensitive
computer chips receive pure, low-ripple power.
6. PROTECTION CIRCUITRY
Our units offer the most complete protection
from dangerous overvoltage, overcurrent,
and short circuit conditions.
7. THERMASENSE' COOLING FAN
The Turbo-Cool 300 features ThermaSense,
our high-capacity,
ThermaSense tan
55
thermostaticallycontrolled, variable45
40
speed fan. It's ideal!
é' 35
High-performance
e
systems operate up to
35° cooler while
50 60 7C 80 90 100 110 120
standard ones run
Air Temperature (.F)
as much as 75% quieter.

8. UL/CSA/TUV APPROVALS
Our high-capacity units are safety approved
by not only UL, but also by Canada's CSA
and Germany's strict TUV.
9. TWO-YEAR W1RRANTY
Turbo-Cools are designed and tested for
MTBFs of over 100,000 hours. They come
with ano-hassle 2-year warranty and a
30-day money-back guarantee.
10. GREAT VALUE
Loaded with premium features, aTurbo-Cool
power supply will upgrade the performance
of your PC or LAN file
server at aretail cost
of only 55e to 801
per watt. You'll be
powered by aunit that
is popular with awardwinning PC manufacturers
Turbo Cool 450
and recommended by experts
such as the PC Magazine Advisor!

PO POWER E COMING, INC.
5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • ( 800) 722-6555 • Fax (619) 931-6988
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There's agreat deal of music software (see
below) and other instructive material available as audio output on CD-ROM. Itend to
use Radio Shack speakers; you can get a
surprisingly good stereo pair for about $30.
You can spend alot more. Since I'm partly deal. Iam not the person to consult
about audio quality.
Where to Get aMac
The best place for acollege student to obtain aMac is in the college bookstore. At

UCLA they will let you buy one (and only
one) computer ( when you show astudent
ID) at the educational discount price,
which will probably be lower than the
prices anywhere else. On the other hand,
their prices for software and accessories
are high—considerably higher than advertised street prices.
It's wise to shop around. However,
some places advertise Macs at what look
like low prices, but then you find that's
without software or keyboards. When you

Electronics Workbench®
The electronics lab in a computer
Powerful software to build
and simulate analog and
digital circuits.
Building and testing circuits is fast and
easy with Electronics Workbench. Just
click-and-drag with amouse to add parts,
run wires, and adjust instruments. The
traces on the simulated instruments are
the same as you'd get on real equipment.
Electronics Workbench really is an
electronics lab in acomputer. It's ideal
for learning about electronics,
experimenting, and prototyping circuits.
"Electronics Workbench is pretty
amazing." -Jerry Pournelk, Ph.D., info World
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DOS Professional Version - $ 299
Macintosh Version - $ 199
Electronics Workbench includes:
•Analog Module with passive and active
components including transistors, diodes,
and op-amps; afunction generator, an
oscilloscope, amultimeter, and aBode
plotter.
•Digital Module with gates, flip-flops,
adders, aword generator, alogic analyzer,
and aunique logic converter and simplifier.

(416) 361-0333
Interactive Image Technologies Ltd.
908 Niagara Falls Boulevard
North Tonawanda, NY
14120-2060
ft
Fax (416) 368-5799

INTERACTIVE
Prices are In US dollars. Offer valid In the USA and Canada only.
Macintosh Version Ls monochrome only. All trademarks are the
property of their respective owner,.

add it all up, it will be higher than the college bookstore price.
Form Factor
Richard grew up with aMac, but he really dislikes the small screen and cramped
keyboard of what he calls "normal Macs:
The Classic II keyboard is much nicer than
the original Mac keyboard: the action is
better, and the mouse is better constructed.
On the other hand, the small size does
make for some awkward key placements.
The screen size is even more troublesome. It really is harder to work with the
small screen, because it doesn't show as
much text as alarger one, and the image of
what's there is smaller. This isn't as much
of adisadvantage to young eyes as it would
be to mine, but 1note the beginnings of
acampaign to get me to swap Richard's
Classic II for alarger-screen Mac II.
Richard thinks the only reason to prefer
the smaller Mac is price; he doesn't see
any real advantage to the smaller form factor. Students aren't generally cramped for
desk space, and, given his druthers, he'd
prefer the Mac II with alarger screen.
Software
No matter what astudent's major, the primary use of acollege Mac will be word
processing. There are amillion word processors out there, and most of them have
good points. Richard had his choice of all
of them, and he finds Microsoft Word the
most congenial. It has the capability of
easy transfer of files to aPCompatible and
back to the Mac, which can be useful to
those involved in debating or on other team
intellectual projects.
Microsoft Word has more features than
most will ever need, and it's not inexpensive; on the other hand, it handles footnotes well and makes it easy to insert equations and diagrams into aterm paper. Word
is often available at deeply discounted
prices, and it will be all the word processor
you'll ever need.
One step down would be Microsoft
Works, which is generally good enough. It
also contains areasonable database and
spreadsheet. It makes charts and graphs,
and while it won't handle equations and
footnotes anywhere near as well as Word
does, it sure beats the typewriter Ihad to do
all my homework on. Ihave never used
Works on aMac, but Ihave aWindows
version that's not bad at all; the only reason Idon't use it is that I've gotten used to
other word processors, databases, and
spreadsheets.
Works' ability to transfer data among
the three functions is avery great plus: if
things are easy to do, you'll do them more
often, and that kind of embellishment can
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ADVANCED EISA & MODULAR CPU MOTHERBOARDS
\\ ith ;\
MIII leading the way in EISA
motherboard designs, you will benefit
from bulletproof performance and proven
reliability.
•EZ-Flex—A new modular CPU design
offering easy upgrades to future
technology.
•Enterprise II—Aproven EISA performer, popular for critical applications.

EISA UTILITIES MAKE THE JOB
SIMPLE
AMI designed and
developed the EISA
Configuration Utility
to make configuring
EISA products asnap.
Run the ECU and select
the auto configuration option,
or modify the I/O ports, internipts, or DMA settings as you desire.

MOVE AHEAD 2SPACES

For EISA, there is only one
player to consider—AMI.
Whether it's motherboards,
BIOS, utilities, or SCSI
host adapters, AMI is
the single source
for advanced EISA
technology.

GO BACK 1SPAC

The Only Game In Town

EISA ADD-ON CARDS
The Fast Disk EISA SCSI Host Adapter,
with a
combination
of 16 MB
cache, and
intelligent
:386SX I/O management, is the fastest SCSI
host adapter on the market today. Look to
AMI for other EISA cards in the near future.

GO BACK 3SPACES

THE LEADING
EISA BIOS
AMI is the worldTHE AMI DIFFERENCE
wide standard for
AMI's expertise covers the entire EISA
BIOS. AMI's EISA BIOS provides the
environment. With research, engineering
reliability, compatibility, and features -"
and support functions under one roof,
you desire. Plus, it's compatible
AMI is unmatched in knowledge
with AMI's BIOS Configura--==
and support. Call AMI, and
tion Utility, providing
you will understand why
on-site customization
AMI's " monopoly" on
for the Integrator
EISA makes it the
or OEM.
only game in town.
SINGLE SOURCE TECHNOLOGY
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AMERICAN MEGATRENDS, INC.
800- 1.1-111.1YAMI or 800-828-9264, 404-263-8181, fox 404-263-9381

GO TO BANKRUPTCY

Discount EISA boards
have high failure rate

Discount board has
slow video speed

Use highly compatible
AMI EISA BIOS

GO BACK 3SPACES

LOSE TURN
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make for impressive homework and term
papers. Ihave no hesitation in recommending Microsoft Works as agood first
program for students. By the time they
need more power, they'll have abetter
idea of what they want.
Grammatik IV
Richard also finds the Grammatik grammar and style checker very useful and believes it has helped his grades. Ishare that
opinion. Idon't often use Grammatik on
my own work, but as aprofessional writer, Iwouldn't be expected to. However,
when Ido run Grammatik against my text,
it will often call my attention to passages
that need work.
Igenerally don't do what the program
says Ishould, and, indeed, I'm not too
fond of the suggestions Grammatik makes;
the program is agreat deal better at finding
problem text than fixing it. Still, it's very
much worthwhile to have possible mistakes pointed out before you turn in work,
whether it's acolumn or aterm paper.
Microsoft's Schedule+
Windows has calendar and appointmentbook software built into the operating en-

vironment, but Mac users have to buy one.
Richard has found Microsoft's Schedule+
fairly valuable for keeping track of appointments and assignments.
Like the programs I've discussed this
far, this is easy to learn. Ihaven't given
Richard any computer lessons in five years,
so he has learned to use all these programs
on his own, and since he has almost no
free time, anything he uses ( other than
games) must be useful. Iknow Iwish I'd
had agood schedule program when Iwas
an undergraduate.
Voyager
One reason to have aMac and aCD-ROM
drive is Voyager's line of Music Appreciation Software. They have programs on
Beethoven's Ninth Symphony, Mozart's
Dissonant Quartet, and Schubert's The
Trout Quintet, among others. The Voyager package consists of agood recorded
performance of each work, hypertext commentaries giving background information
on each composer and his life, detailed
running commentaries on the music (including the score) as it's played, and that
sort of thing. Warner has done much the
same thing with The Magic Flute. Both

The CEO wants to know
when it will be finished.

Voyager and Warner publish new titles
every few months.
Voyager also has aseries of books in
hypertext. These don't need aCD-ROM
player; indeed, they're adapted to run on a
PowerBook portable. Ihave The Complete
Annotated Alice and Michael Crichton's
best-selling Jurassic Park. The notion is
that you put the book on your PowerBook
and you can read at odd times, just as you
would from abook you'd carry. In addition, you get hypertext capabilities that let
you jump around for additional information, some illustrations, maps, and definitions (e.g., scientific exposition on dinosaurs).
It's an interesting way to read abook.
Alas, however, although most Mac software runs on every Mac there is, there are
exceptions, and these extended books are
one of them. They run only on Macs with
13- inch or larger screens.
Voyager is doing some wonderfully innovative things, much of it inspired by the
capabilities of the Mac. Now that Windows is catching on, Iexpect to see some
of the company's software for Windows
machines. But for the moment, the Mac
line really is ahead of PCompatibles in

The staff wants to know
when they can start.
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As aproject manager, you've seen
it all before. Everyone who needs to know,
all too often, needs to know something dif
ferent.Which is why there's new Microsoft'
Project version 3.0 for Windows:
It not only makes it easy to present

things the way they want, but also lets you
plan things the way you want.
Now you can enter and view data in
avariety of ways — Gantts, tables, graphs,
forms and more. Microsoft Project also has
acustomizable Toolbar," giving you access

c1992 Microsoft Corporation. All rights reserved. Printed in the USA. Offer good only in the 50 United States. To order aWorking Model for $9.95 or for more information: In the United States, call (800)541-1261. Dept.;
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bold new software concepts. ( Amiga enthusiasts will point out that the Mac has
yet to catch up to their machine; that's a
story for another time.)
MacConclusions
The Mac is agood machine for students.
Of course, that doesn't mean it's not a
good machine for anyone else, but it's a
particularly good machine for students,
and particularly for students who have had
little exposure to computers. The Mac is
very easy to learn. Ihave observed that it
takes hard work to get the most out of
small computers, and that's as true for a
Mac as for any other machine. However, a
beginner can get more useful work done
right now with aMac than with aPC. Mac
software is easier to use, and the Mac interface ensures that once you learn one
piece of software, you're well along the
way to learning all of them.
Up to now, that hasn't been true in the
PC world. Windows is changing that, but
it has only just begun that work. Of course,
Windows is still only the most popular of
abunch of competing successors to the
world of DOS and the uninformative C:>
prompt.

Iwould argue that it takes about the
same amount of work to become really
proficient at either the Mac or the PC. The
difference is that the PC learning curve is
fairly steep at the beginning and then levels off at the intermediate stage; the Mac
learning curve is more nearly constantly
linear, so it takes alot less effort to get to
MacCompetence than to become ajunior
Power PC User.
We all know that beginning students
have alot of adjustments to make; learning
to use acomputer is one of them. It isn't
the hardest of those adjustments, but it's
nontrivial. Clearly, if astudent is already
used to aPC, it's probably better to send
that student off with something familiar.
But for those who have no previous knowledge of amachine, aMac is avery good
choice.
Another advantage to the Mac is that
it's easy to add new peripheral equipment
to it. When we wanted to upgrade the
Quadra so that it sports both alarge monochrome screen for page layouts and the
normal- size color screen for everything
else, we just installed the board and turned
on the machine. The operating system understood that there were two screens in

The controller wants to
know how much it will cost.

place and knew how to handle that. With
aPC, we'd have been forever trying to
figure out interrupts, address spaces, and
other nightmares.
The PS/2 Micro Channel machines
aren't quite that brutal when it comes to
adding peripherals. With those, you run a
program that lets the machine do the work
of figuring where things are to be addressed and what interrupts to employ.
But, alas, the PS/2 Micro Channel isn't
the way the third-party industry is going.
IBM seems to have lost their marketing
smarts on that one: companies that might
well have been willing to pay alicensing
fee for the Micro Channel have been
scared off by IBM's attempts to use that as
ascrew to make them pay for cloning the
old PC architecture. For whatever reason,
not many third parties are developing hot
new hardware peripherals for the Micro
Channel. A PS/2 is probably not the machine to send off with your kid to college.
There remain expandable PCompatibles, like the new Acer line; I'll get to
those in another column. By and large,
though, the Mac is avery good machine to
send off to college. While most students
would prefer either aPowerBook or the

We want to know
what you're waiting for.
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to the functions you use most with aclick
of the mouse.While PlanningWizards give
you online assistance to help develop plans.
What's more, new Microsoft Project
has WYSIWYG and Multi-Page Print Preview, so plan on visiting the printer less.

For your upgrade or the name of areseller,
call (800) 541-1261, Dept. X13. You'll satisfy
alot more people. Including yourself.

Microsoft
Making it easier

'or information only: ln Canada, call (800)563-9048; outside the United States and Canada, call (206)936-8661. Microsoft is aregistered trademark and Windows and Toolbar are trademarks of Microsoft Corporation.
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Just Add Code.
Mac II for the larger screen size, the Classic II is plenty good enough. Ihave no
qualms about recommending it.

Lahey
1.0411,AN

F77L
EM/32
?2-1,11 protected- mode Fortran

Your Fortran code is important. Trust it to the
company that has been writing award-winning
Fortran language systems for 25 years.
(800) 548-4778

Canputer Syenemes, Inc.

Fortran is our forte
(702) 831-2500 • Fax: ( 702) 831-8123 • P.O. Box 6091 • Incline Village NV 89450
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World Wide Inquiries Promptly Filled
Circle 150 on Inquiry Card.

Printout Blues
The Moat Around God's Eye is 767,356
characters ( about 128,000 words) long.
You'll note that one figure is exact and
the other clearly an estimate; astory goes
with it.
Moat was written using Symantec's
Q&A Write. Iuse the stand-alone version,
while Larry Niven uses the one in the
Q&A combination database and word processor package. Let me say at once that
we're fond of the program. It has always
been the easiest-to- learn word processing
program of the lot. It's unobtrusive, putting
little on the screen that you don't put there
yourself, so the text area is clean and uncluttered. It's acharacter- based editor,
which means you don't get WYSIWYG,
but creative writers don't need that.
It's easy to set line lengths and margins,
and it has awonderful word-counting feature. At any time, you can press Control-F3
and up will pop atable showing the number of words, lines, and paragraphs before
the cursor, after the cursor, and in the entire document. Since some writing assignments are measured by word count
and others are by line count, this is areally useful feature.
Q&A Write has as good asearch-andreplace program as any Iknow. It works
nicely with both Definitions Plus ( WordScience' selectronic version of The American Heritage Dictionary) and the Word
Finder thesaurus from Microlytics loaded
as TSR programs. This means Ican, for
instance, look up the meaning of resident,
or find that Icould substitute lessee, occupant, intern, or any of adozen other
words at the touch of akey. The Q&A
Write spelling checker is pretty good, too.
In aword, Q&A Write is more than just
good enough for text creation.
Q&A Write is good enough for printing out letters and manuscripts of up to
about 50 pages. It's fast, it knows how to
use the HP LaserJet III font cartridges, and
it allows reasonable headers and page
numbers. Alas, it's plain lousy for printing
out abook. Once the work gets longer than
asingle file (only about 50 to 75 printed
pages at most), it's areal pain to get it to
print with proper headers and page numbers.
There are three different versions of
Q&A Write, and every one of them has a
serious bug in its printing capability. The
infuriating thing is that each version fixes
one bug—only to introduce aworse one.
The upshot is that while Ican use Q&A
Write to produce asubmission manuscript

You want an accelerator that makes your Windowego vrr000m.

You also want color that makes your eyes go boiling.

And you want adeal that makes your mind go

whoop-dee-doop-zang-zowieee.

Cool.

Frz!:

r
ePARADISE.

AMMER C110
f1111WINEIOWS -

Super VGA and aWindows accelerator
all on the same card.

For more information call
Western Digital at 714-932-4900.

rPARADISE.

Paradise and Ktstern Digital are registered trademarks of Western Digital.
All other marks mentioned herein belong to other companies.

Western Digital Corporation
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of my books, it's areal pain to do that.
Our agent asked for three copies of
Moat, one to be sent via Federal Express as
soon as possible. Those needed to be double-spaced. Roberta and Marilyn Niven
both needed reading copies. Those would
have l'A spaces between lines. I'd need a
master copy on which we could record editorial suggestions: double- or triple-spacing for that. It all had to be done over the
weekend.
The prospect of using Q&A Write to

Put an end to software piracy!
Meet the growing family of security keys
from Software Security.
Each one a specialist at enforcing your
license agreement in virtually any user
environment you can think of. Whether it's
DOS, UNIX, Macintosh or OS/2...whether it's
asingle user installation or a LAN.

produce five or six copies of a490-page
book was thoroughly daunting. Time, I
figured, to try something else.
Alternatives
One possibility would be to use LapLink
Mac to convert the book into aMac file,
read it into Aldus PageMaker, and print it
with that. It would be fast and would come
out beautifully. However, I'm not very familiar with PageMaker. Roberta uses it to
produce the Opera League newsletter, but

Simple. Unassuming. Ever vigilant. Easy
to incorporate into your application
package. And quite possibly the most
profitable hardware investment a
software developer can make
To find out more, call: 1-800-333-0407
IN CONNECTICUT CALL 203-329-8870
FAX 203-329-7428
EUROPE AND UK: + 44 784 43 00 60

Simply connect the appropriate key to a
single user computer, or a non-dedicated
file server in a network, and you control all
access to your protected application.
Users, however, won't even know it's there.
The keys are transparent and won't
impact software functionality or the ability
to make back up copies. Normal node
and LAN operations are unaffected.

THE ULTIMATE
PROTECTION
FOR SOFTWARE
`§ PUBLISHERS
1
0 North American Readers circle 307
e. Other Readers Worldwide circle 308
e2 on Inquiry Card.
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SOFTWARE SECURITYi
1011 High Ridge Road
Stamford, CT 06905
Proudly Mode In the USA

Ihaven't had much experience with it.
Worse, though, I'd end up with aprintout
file Icouldn't really edit and the book split
between two machines.
There had to be another way.
Ihad recently received acopy of Microsoft Publisher for Windows. This
seemed to have good layout capabilities—
nothing like all the features of PageMaker,
but enough for what Ineeded. However,
when Ilooked through the manuals, there
wasn't much about books and running
heads of chapters. Microsoft Publisher is
clearly intended for shorter things, like illustrated newsletters. Indeed, Ilike it
enough that Iam very likely to transfer to
Publisher my "generic letter" that Isend
with my replies to BYTE mail. I'll have
more on Publisher in an upcoming column; it has some excellent features. It's
just not the right tool for printing a490page manuscript.
Ami Pro was another choice. Many of
my friends swear by it. Alas, the version of
Ami Pro Ihave was installed before Iinstalled Windows. When Ilater installed
Windows ( and then updated the Windows
installation several times with different
versions of Windows 3.1), it must have
done something to Ami Pro, because the
program won't read in files any longer.
An attempt to reinstall Ami Pro produced
the message that my print drivers were obsolete and Ishould get new ones. Igather
Ihave afairly old version of Ami Pro. I'll
get an update, but Isure wouldn't be using
Ami Pro over the weekend.
Word for Windows
Ialso had abrand-new copy of Microsoft
Word for Windows. Many people swear
by Word, and I'm told that Word for Windows is even better. Chaos Manor has pretty well converted over to Windows 3.1,
and the more work Ican do with Windows
programs, the better, so Word for Windows was an obvious choice.
Word for Windows can import several
foreign file formats. It specializes in crushing WordPerfect ( you can even configure
Word for Windows to use WordPerfect
keyboard commands). Alas, it never heard
of Q&A Write.
That, however, was no problem, because Word for Word Professional from
Mastersoft will convert files from Q&A
Write to almost anything. Word for Word
is simple to use; I've never had to bother
with the manual. It will take wild cards
for input and output, so all Ihad to do was
tell Word for Word the input and output
formats, put all the chapters of Moat into a
single subdirectory, create an output subdirectory, and tell Word for Word to convert *.QW files to *.DOC files. The whole

A
TLAS S
OFTWARE
NEll DIMENSION IN DATA MANAGEMENT

ost business and government professionals view and analyze data with
spreadsheets, databases and occasionally
in business graphics packages. While
these types of software work well when
displaying statistical data,
they are blind to important geographical
information —
_
such as market
potential by sales
territory, distribution coverage
by product, or
customer locations by ZIP code
or street address.

And when we say important, we mean
mission critical. For example, Atlas
Software can help business professionals
answer "what if" and "show me where"
questions for optimizing sales territories, targeting customers, and selecting ideal site locations. Government
professionals can use Atlas Software
for everything from political redistricting to land-use planning
and public safety analysis.
Without Atlas Software
decision makers often
overlook important geographic information and
allocate resources ineffectively.

Atlas Software" is changing that. By linking data from spreadsheets, databases
and even other applications — on your
PC or Macintosh* — you can now add
the important geographical dimension to
your information system.

Atlas Software programs come equipped
with built-in data management capabilities, map file importing and agenerous

In Canada, call 416-693-4166

In Germany, call 49-228 62 73 82

In the UK, call 44-81-994-2780

In Australia, call 61-3-866-1766

base map and data sampler from our
comprehensive library
containing o‘er 75
gigabytes of
geographic
files, business
statistics and
demographic
•
data.
Atlas Sofinare comes in avariety of
"flavors" to suit your specific needs and
supports MS DOS"; MS Windows* and
Macintosh operating systems.
So if you're ready to add adynamic new
dimension to the way you use information, like 25,000 other Strategic Mapping
customers, call us for afree Desktop
Mapping Guidebook and demo disk. We'd
be happy to map out aplan for you.
Phone: (408) 985-7400
FAX: (408) 985-0859

Circle 157 on Inquiry Card.

In Fielgium/LUX, call 32-2-77/-25 75

In France, call 33-1-45-27-20-61

In the Netherlands, call 31-34C-266-336

ln Denmark, call 45-42-25-17-77

Soon/Eight Ho
Computing Will
(actual size)

AMD Introduces The World's First
386 Microprocessor With 3-Volt Technology
Two standard dry-cell batteries.There's
really nothing special about them. Aside from
the fact that they can run apowerful„
portable 386 computer for afull
eight hours. Provided, of course, that
DXLV
portable is built around alowvoltage Am386"microprocessor.
Tr'

Thanks to the low-voltage Am386 microprocessors, laptop, palmtop and notebook
computer designs will become smaller, lighter,
and more powerful than ever before.
Am386
With battery life of up to eight
SXLV
hours or more.That's afull day's
worth of 386 performance—the per-

The 25MHz DXLV and the 25 MN: SXLVar,
available in POFP packaging.

901 Thompson Place PO Box 3493 Sunnyvale CA 94098

1991 Advanced Micro Devices Inc " Were Not Your Competition' is aservice mark and Am386 is atrademark of Advanced Micro Devices. Inc.

urs Of Portable
Look Like This.

formance you need to run sophisticated
applications like Windowsm3.0.
And rest assured, the low-voltage Am 386
microprocessors are proven compatible
and comply fully with JEDEC standards for
low-power 3-volt computing.We can even
supply you with the 3-volt EPROMs your systems will need. Other 3-volt system logic
is also readily available.
For more information on the low-voltage

Am386 microprocessors call AMD today at
1-800-222-9323.You'll never look at dry-cell
batteries the same way again.

Advanced Micro Devices
"We're Not Your Competition:'

All brand or product names mentioned are trademarks or registered trademarks of their respective holders DURACELL is aregistered trademark of Duracell Intematmnal InL
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thing, including the conversions, took under 5minutes.
I'd previously installed Word for Windows. The interface is reasonably intuitive, although there are some conventions
better conveyed by folklore than learned
from the manuals and tutorials. A little
mousing around showed how to bring in
the 29 chapters of Moat one at atime, set
the headers, set the typeface (on advice, I
chose 12-point CG Times, aprintable Windows font, as the main font), reformat to
double spacing, and save it off. It was a
snap, with the whole job done in under
half an hour.
There was one immediate glitch: when
Iwould read in the file, Word for Windows told me there were 767,356 characters and 135,000 words; the word count
was in gray, indicating that it was an estimate. The statistics "windowlet" has an
"update" button; clicking on that caused
the program to trundle for awhile and then
proudly announce atotal of 60,273 words;
which, of course, was absurd. The average English word is five characters and a
space; dividing the character count by 6
gives an estimate of 128,000 words.
Ialso have aword-count shareware pro-

gram (several are available on BIX) that
very speedily counts words in one or many
files. It wasn't abig problem, but it was annoying. I've since learned, though, that all
Ineeded to do was add 65,535 to the total
shown. Word rolls over at that number.
The word count problem was annoying,
but worse was in store.
LPT1 vs LPT1.DOS
Editing with Word for Windows is simple and intuitive. I'd say it was "Mac-like"
except that, having used Wirth's Lilith before Iever saw aMac, I'd prefer to say
it's "XeroxPARClike." I'm still not used
to black letters on awhite background.
From the earliest days, I've used adark
background and light letters for writing.
Still, Icould get used to it. Word for Windows is fast, and while Ihaven't used it
much for text creation—I'm writing this
with Q&A Write—Iexpect that Icould
grow to like Word for Windows alot. If
you're looking for anew text editor, this is
agood one.
Once Ihad the text formatted properly,
Ipushed the print button. The program
told me it was printing, but nothing was
happening at the printer. That, of course, is

because Ihad the Windows Print Manager turned on. Under Print Manager, aprogram first "prints" to adisk file, and only
after the entire file is spooled onto the disk
does any actual printing take place. This
meant that before any printing began, I
had the machine tied up for quite abit of
time. Eventually, though, it was done. The
LaserJet III whirred—and then garbage
came out.
There was nothing wrong with the printer. Icould tell Q&A Write to print (running
as aDOS program under Windows) in
Times Roman, and it did that fine. But
when Itold any Windows program whatever to print in any font whatever, the result was garbage.
In despair, Iused Q&A Write to print
one copy of Moat and got that off to our
agent. Then Igot on BIX, explained the
problem in my conference (" tojerry/
queries"), and waited. Within an hour, I
got anote from Jeff Sloman suggesting I
call him. Idid, and for an hour Iexperimented while the phone remained surgically attached to my ear.
We tried alot of things. What fixed it
was to go into the Control Panel, open the
Printers icon, open the "connections" box,

What's Your Problem?
V\

UPC=CJiP

When in Doubt, c
When you have a PC problem,
you need to know if the cause is
hardware, software, or something
else. CheckVIt quickly identifies
the cause of PC problems or
verifies that your PC is working
correctly, saving you time, money,
and unnecessary repair calls.
Copyright

Out!

CheckVIt sho syou:
•PC Configuration Details
•DOS Setup Data
•IRQ Assignment Conflicts
•Bad Memory Chips
•Hard and Floppy Drive Testing
•Serial Parallel Port Errors
•Complete Virus Scan

Call us TODAY to
Checks/It Out for yourself:

)1rouchttone
Software Corporation

--

2130 Main Street Huntington Beach, CA 92648
(800) 531-0450 or (714) 969-7746

1991 TouchStone Software. ALL RIGHTS RESERVED. Checkell is aregistered trademark of TouchStone Software Corp. Huntington Beach, CA

Dealers: circle 168, End Users: circle 169 on Inquiry Card.
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The World's Best Selling
UNIX Clone Just Got Better.
Now with full 32-bit
implementation!

six disk installation is abreeze
compared to their 25. You'll also
learn it faster and increase overall performance. All because
Coherent is smaller, faster...
and better.

If you want to ignite your 32-bit hardware with the multi-user, multi-tasking
power of UNIX, Coherent 4.0 has arrived.
And if you're operating or selling
small business network systems
with dozens of users, that's really
good news. Because Coherent
4.0 is what you want in
UNIX at aprice that's hard
to believe.

Small, But So Complete.

Make no mistake, Coherent
is awholly professional development system. You get acomplete

Run UNIX
applications today!

"Coherent comes so fully qualified
as a UNIX clone, you find yourself
thinking, 'I can't believe it's not
UNIX:"— Sean Fulton, UNIX Today!

Coherent is now binary compatible with UNIX. Most
UNIX PC applications port with asimple
recompile and many now run right
out of the box. The list is growing
everyday, so call for details.

Yes, It's For Real!

Ccompiler, assembler and over 200 UNIX
commands including full sets of functions
for development, administration,
maintenance and text processing.
Coherent also comes with
UUCP capabilities that connect you
to aworld-wide network of free
software, news and millions of
UNIX users. And it's all clearly
documented in Coherent's highly
praised 1200 page manual.

Coherent.
Still $99.95.

How can it be? First of all,
Coherent was independently
developed by the Mark Williams
Company, so you don't pay for
UNIX licensing fees. You don't pay
any mark-up or reseller costs
either. Coherent is only sold directly to you.
. . (Coherent) may be the best thing
that has happened to UNIX yet."
—William Zachmann, PC Week

MWC
SCO
COHERENT UNIX/386
Version 4.0 Version 3.2V2
No. of Manuals
No. of Disks

In fact, over 40,000 copies of
Coherent have already been sold. And,
like the ones we quote here, virtually
every critic who's reviewed Coherent has
raved about it.

So Much Less,
Yet So Much More.

Kernel Size

1

14

6
100 K

25
375 K

Install Time

40 min.

Suggested Disk Space

10 meg

60 meg

1meg

2-4 meg

85.7

31.3

Min. Memory Required
Performance'
Price

3-4 hours

$99.95 $2590

'Byte CCompiler Benchmark: Compiles per
minute on 25 MHZ 486.

As avirtual clone of UNIX, Coherent
embraces the original UNIX philosophy:
Small is beautiful. Small price, yes. But there's more, much
more, to Coherent than its amazing price.
Requiring only 10 megabytes of disk space, Coherent
can reside with DOS. So you can keep all your DOS
applications and move up to Coherent. And it runs with
as little as 1MB of memory versus 4MB for other UNIX
versions.

The World's Only Plug And Play UNIX Clone.

You'll have Coherent up and running with afraction of
the time and effort it takes for other UNIX versions. Our

Experienced, Supported,
Guaranteed.
Mark Williams Company has been
developing professional programming
tools since 1976. Our commitment to
our products and users is unsurpassed.
Users applaud our popular BBS and the
widely acclaimed telephone support
they get free from Coherent developers.
Still, we're not asking you to take a
chance on Coherent. We've made it foolproof to see for yourself—with a60-day
money-back, no hassles guarantee. So
pick up that phone and order Coherent
now. And the best way to UNIX will be
on its way to you!

800-MARK WNIS

(800-627-5967 or 708-291-6700, FAX: 708-291-6750)

60-DAY MONEY BACK GUARANTEE!

W

Mark Williams Company

60 Revere Drive, Northbrook, IL 60062

Coherent is atrademark of Mark Williams Company. UNIX is atrademark of USL

Distributors: Australia (07) 266-2270, Chile ( 02) 2235538, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, France ( 1) 46-72-80-74,
Germany ( 0511) 53-72-95/(030) 313-7015, Norway 211-0950, Singapore ( 02 ) 291-8151, Sweden ( 0)660-192-90, UK ( 091) 4276430.
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and change the default printer connection
from LPT Ito LPT1.DOS. This has the effect of taking Windows out of the picture,
so to speak; that cured the problem.
As Iwrite this, neither Inor anyone else
knows why Ihave to print this way; on
the other hand, Ihaven't experienced any
problems.
Ithen had aperfect orgy of printing:
Word for Windows and the LaserJet III
print 290 pages single-spaced, or about
500 pages double-spaced, formatted in 12-

point CG Times, in alittle over an hour.
No attendance was needed, other than
making sure that the paper bin was kept
filled.
Istill don't know why Ihad to change
the connections, but Windows, Word for
Windows, and the LaserJet III are awinning combination. Inever had anicer-looking manuscript.
But Ihave apotentially better combination: the LaserMaster system, which
turns the LaserJet III into avery high

PERISCOPE

JUST RELEASED
Model IV for 386SXs

Professional Software and
Hardware-Assisted Debuggers
tin. 80386 & 80486 Systems

05/2 Driver Support
32- Bit Toolkit
Rent Model IV
Windows 3
Driver
Support

Ifyou need adebugger but have no room left in the lower 640K of your 386m
or 486N system, Periscope now has anew SOFTWARE-ONLY solution for you—
Periscope/EM.
• Periscope/EM takes advantage of the extended memory you already have,
rather than using any memory in the lower 640K.
• No runaway program can corrupt Periscope/EM because it's write-protected.
• You don't have to use aslot since there's no board to install.
• You can add an optional break-out switch to recover from crashes.
MI Periscope/EM costs only $295, half the cost of Periscope Model I, with most
of the same functionality.
Periscope/P.M requires 386M/X° or BlueMAXN, version 5.11 or later, a386 or
486 system with about 300K of extended memory; 32K of memory between 640K
and one megabyte; DOS 3.0 or later.

New Debugging Tools
"I needed ameans to debug
interrupt handlers where I
could really see what um
going on. The hardware trace
buffer is great. Iwas able to
debug code in 3days that I
have been trying to debug for
months!"
...writes Peg Sesirich with Prime Computer,
on why she chose Periscope Model IV.

If you need more than your current software-based debugger gives you, Periscope
Model l‘; with these advanced NEV features, may be just what you're looking for:
• Supports 386 and 486 systems running up to 33MHz with its ICE-like
capabilities.
III Real-time hardware trace buffer holds up to 168 CPU events.
II Enhanced analysis and display of trace buffer makes you more productive.
• Periscope/EM functionality, built-in at no extra cost. saves you money

Just call toll-free 8001722-7006
for details or to order.

The

Periscope
Company, Inc.
1197 PEACHTREE ST
PLAZA LEVEL
ATLANTA, GA 30361
404-875-8080
FAX 404-872-1973
Real-time Periscope Model IV, shown with new 33MHz board and 486 pod
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speed, high-resolution printer. That, alas,
must wait until next month.
N1 hiding Dom it
This is ridiculous: Ihave about amillion
things piled up that Ineed to write about.
Ihave the NEC MultiSync 4FG monitor
that, with an antiglare filter, is plain wonderful; highly recommended, aclear User's
Choice Award for performance for the
money.
Ialso have aNanao FlexScan T560i
monitor. It doesn't need an antiglare filter. Ihave it on my desk facing asouth
window, and it doesn't give me any eye
trouble at all. The FlexScan is nothing like
cheap, but it's wonderful. Inever had a
better monitor. It's so steady it seems like
the images are painted on, and the colors
are beautiful.
Ihave software overflowing in all directions. Ihave Corel Blockbuster, aSCSI
board and CD-ROM drive packaged with
Corel software. It all has to wait.
The book of the month is actually an
author: Terry Pratchett. We get early
copies of his books from England, so I'm
not sure which ones are available here and
which are not. If you see aTerry Pratchett
book you haven't read, buy it with confidence. Pratchett writes comic fantasy. Sort
of. It's funny with atwist. Try it; you'll
like it.
The computer book of the month is
Michael Hyman's Windows 3.0 for BASIC Programmers (
Addison-Wesley,
1992); it gives good insights into how to do
things with Windows and Realizer.
The game of the month is The Secret
of Monkey Island II, in which the wicked
pirate is avenged.
The exciting news from the CD-ROM
Conference was the miniature Sony CDROM player and the upcoming Microsoft
multimedia viewer that uses it. Next
month, that, new CD-ROMs, and some
observations on what's happening to the
computer industry during the recession.
Now I'm off to aprogram review of the
SSX single-stage-to-orbit spaceship. With
luck, it will fly in ayear.
ferry Pournelle holds adoctorate in psychology and is ascience fiction writer who
also earns a comfortable living writing
about computers present and future. Jerry
welcomes readers' comments and opinions. Send aself-addressed, stamped envelope to Jerry Pournelle, do BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458. Please put your address on the letter as well as on the envelope. Due to the
high volume of letters, ferry cannot guarantee apersonal reply. You can also contact him on BIX as "jerryp."

#SunSr.ft •SunSoli

To Get There,
Start Here.
•
SunSofi

Introducing INTERACTIVE UNIX
From SunSoft.
While the 80386 microprocessor swept
in the age of 32-bit hardware, most users
have been forced to use 16-bit system software. Until now. Enter SunSoft, with the
answer to your 32-bit question: INTERACTIVE
UNIX® system software, the fastest growing
32-bit software solution for 80X86 computers.
And the path to the Solarise 2.0 distributed
computing solution with SVR4 for Intel-based
systems.

r
INTERACTIVE UNIX'

From Here To There For Only $195!

Here Today.

INTERACTIVE UNIX 3.0 transforms your
under-utilized 386/486 computers into 32-bit,
turbo-charged powerhouses, providing an easy
to use, multitasking, multiuser environment
today—not years from today.
It runs thousands of UNIX and Xenix applications and most of your favorite DOS applications. With award-winning windows technology,
INTERACTIVE UNIX is as easy to use as aPC.

Multiprocessing. Multithreading. The 3D
OPEN LOOK® graphical user interface. An
object-oriented environment. Heterogenous
networking. A future that unites the most
widely used RISC and CISC architectures. And
your INTERACTIVE UNIX applications will
run on Solaris 2.0.

And pop-up menus combined with context-sensitive hypertext help eliminate the challenge of
system administration and installation.

The Path To Solaris 2.0 With SVR4.
INTERACIIVE UNIX from SunSoft provides
apath to the future of distributed computing:
Solaris 2.0. A future that is based on SVR4.

We're making it even easier to get from
here to there. If you purchase INTERACTIVE
UNIX 3.0 in any of its configurations before
June 30, 1992, registered users will receive a
$195 promotional offer for Solaris 2.0 on
80X86 based systems. So enhance your productivity, power and future with one simple call:
1-800-2r-9227. See you there.

• SunSoft
A Sun tvlicrosysteins inc Busir,

Supported configuratices are United. Call for system requéements and further Mails. Promotional price applies to only one copy tor each qualifying purchase. Resetiers not etigible. Void where prohibited. Subect to availability. Promotion nus
end at anytime. tI992 Sun Micraystems. Inc. All rights re•ened. Printed in the USA. Sun. Sun MICRYirgeMS. the Sun logo. SonSoft. and Solaris are midemuts or registered trademarks of Sun Mkrusystems. Inc. INTERACTIVE UNLN is aregistered
trademark of the Kodak Conparn. UNIX is aregistered trademark of UNIX System Laboratories. Inc. Intel is aregistered tratkmark of Intel Corporation. SPARC is are*.stered trademark of SPARC Interrrationzl. Inc. Products bearing SPARC trade
marks are heed upon an arc Uteutuir developed by Sun Microsystems. Inc.
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ITEMS
Ami Pro 2.0
$495
Lotus Development Corp.
Word Processing Division
5600 Glenridge Dr.
Atlanta, GA 30342
(800) 831-9769
(404) 851-0007
fax: (404) 255-9460
Circle 1178 on Inquiry Card.

DISCUSSED

Mac RAM
(
call for prices)
Technology Works
4030 Breaker Lane W, Suite 350
Austin, TX 78759
(800) 688-7466
(512) 794-8533
fax: ( 512) 794-8520
Circle 1184 on Inquiry Card.

FlexScan T560i
$2699
Nanao USA Corp.
23535 Telo Ave.
Torrance, CA 90505
(800) 800-5202
(310) 325-5202
fax: ( 310) 530-1679
Circle 1180 on Inquiry Card.

Microsoft Publisher for
Windows
$ 199
Microsoft Word for
Windows 2.0
$495
Microsoft Word for
Macintosh
$395
Microsoft Works
$ 149
Microsoft Works for
Macintosh $249
Schedule+ for Macintosh
$195
Microsoft Corp.
1Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
fax: ( 206) 883-8101
Circle 1185 on Inquiry Card.

14.4EX
$699
Intel Corp.
Personal Computer Enhancement
Operation
5200 Northeast Elam Young Pkwy.
Hillsboro, OR 97124
(503) 696-8080
Circle 1181 on Inquiry Card.

MultiSync 4FG
$899
NEC Technologies, Inc.
1414 Massachusetts Ave.
Boxborough, MA 01719
(800) 632-4636
(508) 264-8000
fax: (508) 264-8673
Circle 1186 on Inquiry Card.

Grammatik IV 2.0
IBM, Mac, and Unix $99—$495
network $245—$495
Grammatik IV for Windows....$99
Reference Software International
330 Townsend St., Suite 123
San Francisco, CA 94107
(800) 872-9933
(415) 541-0222
fax: (415) 541-0509
Circle 1182 on Inquiry Card.

Music Appreciation Software:
The CD Companion
Series
$59.95—$99.95
Books on floppy disks in
Mac hypertext format
$19.95
The Voyager Co.
1351 Pacific Coast Hwy.
Santa Monica, CA 90401
(800) 446-2001 (orders)
(310) 451-1383
fax: ( 310) 394-2156
Circle 1187 on Inquiry Card.

DeskWriter HP 2279A
$599
Hewlett-Packard Co.
3000 Hanover St.
Palo Alto, CA 94304
(800) 752-0900
(415) 857-1501
Circle 1179 on Inquiry Card.

Mac Classic II
with 4MB of RAM and
an 80- MB hard drive $ 1849
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Circle 1183 on Inquiry Card.
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PageMaker for the
Mac 4.2
$795
PageMaker for Windows 3.0
version 4.0
$795
Aldus Corp.
411 First Ave., Suite 200
Seattle, WA 98104
(800) 333-2538
(206) 628-2320
Circle 1188 on Inquiry Card.

Q&A Write
$ 199
Q&A 4.0
$399
Network Pack
$499
Symantec Corp.
10201 Torre Ave.
Cupertino, CA 95014
(800) 228-4122
(408) 253-9600
fax: (408) 253-4092
Circle 1189 on Inquiry Card.
Scanners
$299—$599
Logitech, Inc.
6505 Kaiser Dr.
Fremont, CA 94555
(800) 231-7717
(510) 795-8500
fax: (510) 792-8901
Circle 1190 on Inquiry Card.
The Secret of
Monkey Island II
$59.95
LucasFilm Games
P.O. Box 10307
San Rafael, CA 94912
(800) 782-7927
(415) 721-3300
Circle 1191 on Inquiry Card.
SP-2000AP
$239
Seikosha America, Inc.
10 Industrial Ave.
Mahwah, NJ 07430
(800) 338-2609
(201) 327-7227
fax: (201) 818-9075
Circle 1192 on Inquiry Card.
Word for Word
Professional 5.0
$149
Mastersoft, Inc.
6991 East Camelback Rd.,
Suite A320
Scottsdale, AZ 85251
(800) 624-6107
(602) 277-0900
fax: (602) 970-0706
Circle 1193 on Inquiry Card.

Microsoft QuickC
forWiniows.

MICROSOFT

SOFTWARE
DEVELOPMENT
TOOLS

Graphic proof that developing
Windows apps is now easier.

Use QuickCase:W to draw the graphical elements of
your Windows program, from menus and
dialog boxes to cursors and icons. Then,
let QuickCase:W generate commented expert-level C
source code for the design that you've created.

QuickC for Windows supports awide range of
breakpoint types, from breaking at alocation to breaking
on aWindows procedure when amessage is received.

Take alook at Microsoft' QuickC" for Windows
It's Windows-hosted, so you can edit, compile, and debug
inside asingle environment. Click on the Toolbar" to choose
frequently-used functions, from changing fonts to setting breakpoints. Workspace templates let you save your screen layouts,
so you can reload them quickly from another session.
Plus, aremarkable tool known as QuickCase:W lets
you create every element in your user interface with afew
strokes of amouse.Then it automatically generates the Csource
code you need.
All of which lets you create more applications. And more
kinds of applications: Cprograms that call Windows APIs,
graphical front-end programs for FORTRAN and COBOL,
and CDLLs for other programs.
We suggest avisit to your Microsoft dealer. Because
with QuickC for Windows, seeing is believing.
1991 Microsoft Corporation. All rights reserved. Printed tn the USA Inside the 50 United States, call (800)541-1261. Dept. V75: outside the 50 United States, call
(206) 936-8661. In Canada. call (416) 568-3503. Microsoft, CodeViesw MS-DOS. QuickC and the Microsoft logo are registered trademarks and Windows. and
Toolbar a,. trodemarhs o Miemsoft CorPonetion *A< used herein. -DOS" refers to MS-DOS and PC-DOS operating »stems.

PROGRAMMER'S TIPS
Key

Features

•Windows-hosted integrated development
environment including an editor, compiler,
and debugger.
•All you need to write aWindows-based
program.

•QuickCase:W generates source code from
your program design and regenerates the code
if you change the design.
•Wide range of breakpoint support, including
breaking at alocation, breaking when an
expression has changed, and breaking at aWindows procedure when amessage is received,
•Complete printed and online documentation
on the Windows API.

•Toolbar for quick access to frequently used
editing and debugging functions.
•Save Workspace and Load Workspace for
saving and restoring window positions and
breakpoints.
•Syntax highlighting in editor.
•Customizable tools menu allows you to run any
Windows or DOS program from within the
QuickC for Windows environment
•QuickWin library for converting well-behaved
Cprograms for DOS to Windows programs.
•Generates Windows Executables, Windows
Dynamic Link Libraries, QuickWin Executables for the Windows environment, and
MS-DOS' Executables.

•To rebuild your character-based
DOS applications to run under
the Windows environment, select
the "QuickWin EXE" Project be
in the Options menu.
•Use the new and improved Dialog
Editor to quickly and easily design
dialog boxes for your programs.

Microsoft
.
Making it easier
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All of this has happened
perfectly good hardware and
despite
alot of confusion in
software for nominal productivity
the marketplace regarding
gains. To us, productivity
These are just afew of our recent
actual memory management
QEMAf awards.
enhancements, by definition,
performance and compatibility.
must be economical and provide
We've tried to simplify the issues and
ahigh rate of return. They must pay for
answer questions in the insert attached to
themselves quickly in moreQEMM is
efficient use of your time.
this ad. The bottom line is that QEMM-386 v.6
provides memory availability far beyond what
the number
QEMM-386 v.6 is our
one selling
we believed passible only ayear ago, by virtue
PC utility, most recent achievement in
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of our breakthrough 'Stealth' technology.
These are not simple concepts for the typical
PC user. And we credit much of our sums to the
support of
computer
'gums' like
you, dear
Byte reader.
As a 'thank
you' for your
support, we're
offering an

Atoken of our appreciation.

opportunity for Byte Readers to have our
DESQview/X Funship, a $100 retail value, at a
big savings-or, free with aDESQview purchased! See the attached insert for details. (Call
us for another insert if it's already been removed).

Again, thanks for voting us number one.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219
Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1)284-4380
01991 Quarterda t
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Circle 309 on Inquiry Card.

The 1992
Readers' Choice
Awards
The best products picked by the toughest judges—BYTE readers
MICHAEL NADEAU

BYTE readers are aspecial lot. You know and
demand more than the average computer user
does. The products you use must be on the cutting edge of technology yet practical for your
needs. You also have akeen eye for value.
READERS' CHOICE
Each year, we ask you to vote for the prodAWARD
ucts that meet with your high standards for use
in abusiness environment. The results—with some surprises—
are presented here. (Past BYTE Readers' Choice Award results
have gone against prevailing opinion and market-share data. In
fact, your views seem to be aleading indicator of brand preference. For instance, in 1991, you chose Borland's Quattro Pro as
the top spreadsheet program before Lotus l -2-3 began losing
market share.)
Four items in particular are worth noting. The first is Apple's
PowerBook, which took top portable honors as well as Hardware Product of the Year. Clearly, the PowerBook has astrong appeal outside the traditional Mac-installed base—take note, Toshiba, Compaq, et al. Then there's the Z,eos Notebook 386, which
took second in the rankings for portables. This proves not only that
Zeos has asolid offering but that notebook buyers have embraced the mail-order channel.
The third item is Next's Nextstation, which tied for first place
in the workstation category with IBM's RISC System/6000.
Sales figures do not reflect this result, of course. You don't have
1992

EIVIE

to own aproduct to vote for it (after all, state of the budget usually takes precedence over state of the art). Perhaps Next's fortunes
are about to take aturn for the better.
For Software Product of the Year, we might have guessed that
Apple's System 7.0 or Microsoft Word for Windows 2.0 would
be your choice—but no. Instead, you chose Microsoft's MSDOS 5.0 for this honor. MS-DOS 5.0 has arguably improved
the lives of more computer users than any other single product
over the past year. Good choice.
Other Items of Note
As with Congress, some incumbents seem to have alock on their
BYTE Readers' Choice Award titles. But unlike elected officials, these products retain their places of honor by consistently
providing more for their constituents. To indicate return winners, we've placed an asterisk next to their names, even though
some versions and model designations may have changed.
This year, we list not just the winners but also the runners-up
to provide awider perspective on each category. Please note,
too, that during the time between creating the survey you filled out
and printing the results here, some companies may have revised
their products; therefore, we provide the most current versions in
the Company Information box.
Congratulations to the winners of this year's BYTE Readers'
Choice Awards. If you can win in this crowd, you've got it made.
continued

HARDWARE
PRODUCT OF
THE YEAR

SOFT WARE
PRODUCT OF
THE YEAR

Winner
PowerBook
series, Apple
Computer
Runners- Up
HP LaserJet
HewlettPackard
Mac Quadra
series, Apple
Computer

Winner
MS-DOS 5.0,
Microsoft
Runners- Up
Windows 3.0,
Microsoft
Turbo C++,
Borland
International
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Hewlett-Packard HP 95LX

HARDWARE
HARDWARE PRODUCT
OF THE YEAR

Gateway 2000 486DX

Winner
PowerBook series,
Apple Computer

HewlettPackard
HP LaserJet
IliSi

Runners- Up
HP LaserJet IIISi,
Hewlett-Packard
Mac Quadra series,
Apple Computer
DESKTOP COMPUTERS— PC
Winner
486DX, Gateway 2000
Runners- Up
386DX, Gateway 2000
Dell 486, Dell Computer
DESKTOP COMPUTERS—MAC
Winner
Mac Quadra series,
Apple Computer
Runners- Up
Mac Ilci and lIsi,
Apple Computer
WORKSTATIONS
Winners (tie)
Nextstation, Next
IBM RISC System/6000,1BM
Runner- Up
Sparcstation IPX,
Sun Microsystems

PORTABLES/
NOTEBOOKS
Winner
PowerBook series,
Apple Computer
Runners- Up
Notebook 386, Zeos
T2200SX. Toshiba
HAND-HELDS/PALMTOPS
Winner
HP 95LX, Hewlett-Packard
Runners- Up
Wizard, Sharp Electronics
Poqet PC, Poqet Computer
MODEMS ( 9600 bps)
Winner
*Ultra 96, Hayes
Microcomputer Products

MONITORS
Winner
*MultiSync 4FG,
NEC Technologies
Runners- Up
Diamond Scan 16, Mitsubishi
Electronics America
Nanan T5601. Nanao USA
LASER PRINTERS
Winner
*HP LaserJet HISi, HewlettPackard
Runners- Up
HP LaserJet
Hewlett-Packard
HP LaserJet lip Plus, HewlettPackard

VIDEO BOARDS—
DOS/ WINDOWS
Winner
VGA Wonder XL,
AT! Technologies
Runners- Up
8514- Ultra, AT! Technologies
ProDesigner Hs,
Orchid Technology
VIDEO BOARDS— MAC
Winner
PrecisionColor 24x, Radius
Runners- Up
Mac Display Card 8•24GC,
Apple Computer
24XLTV. RasterOps

Runners- Up
Optima 96, Haves
Microcomputer Products
9600EX, Intel

SOFTWARE
SOFTWARE PRODUCT
OF THE YEAR

WORD PROCESSING
SOFTWARE— MAC

Winner
MS-DOS 5.0, Microsoft

Winner
Word for Macintosh 5.0,
Microsoft

Runners- Up
Windows 3.0, Microsoft
Turbo C++, Borland
International

Runners- Up
WordPerfect 2.1, WordPerfect
Mac Write II 1.1. Claris

CAD SOFTWARE—MAC
Winner
*Claris CAD, Claris
Runners- Up
DesignCAD 2D/3D, American
Small Business Computers
Vellum, Ashlar

WORD PROCESSING
SOFTWARE—DOS/WINDOWS

CAD SOFT WARE—
DOS/WINDOWS

CONTACT MANAGERS/
PERSONAL INFORMATION
MANAGERS

Winner
*WordPerfect 5.1, WordPerfect

Winner
*AutoCAD release 11,
Autodesk

Winner
*Agenda 2.0, Lotus
Development

Runners- Up
Generic CADD 6.0,
Generic Software
DesignCAD, American Small
Business Computers

Runners- Up
PackRat 4.0, Polaris Software
askSam, askSam Systems

Runners- Up
Word for Windows 2.0,
Microsoft
Ami Pro 2.0, Lotus Development
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DATABASE MANAGERS,
PROGRAMMABLE—
DOS/WINDOWS
Winner
*Paradox 3.5, Borland
International
Runners- Up
FoxPro 2.0, Fox Software
dBase IV, Borland International
DATABASE MANAGERS,
PROGRAMMABLE—MAC
Winner
*FileMaker Pro, Claris
Runners- Up
4th Dimension. Acius
Omnis 7, Blyth Software

THE 1992 READERS' CHOICE AWARDS

DATABASE CLIENT/SERVER

GRAPHICS SOFTWARE—MAC

Winner
*Net Ware SQL, Novell

Winner
*Adobe Illustrator 3.0.1, Adobe
Systems

Runners- Up
Oracle Server, Oracle
SQL Server, Microsoft!
Sybase

Runners- Up
MacDraw Pro 1.0, Claris
Canvas 3.0, Deneba Software

DESKTOP PUBLISHING
SOFT WARE—DOS/ WINDOWS

NETWORK OPERATING
SYSTEMS—DOS AND OS/2

Winner
*PageMaker 4.0 for Windows,
Aldus

Winner
*Net Ware 3.11, Novell

Runners- Up
Ventura Publisher 4.0
(Windows), Ventura Software
PFS: First Publisher, Spinnaker
Software
DESKTOP PUBUSHING
SOFTWARE—MAC
Winner
*PageMaker 4.2 for
Macintosh, Aldus
Runners- Up
Ventura Publisher 3.0, Ventura
Software
QuarkXPress 3.1, Quark
DESKTOP PUBLISHING
SOFTWARE—UNIX
Winner
*FrameMaker, Frame
Technology
Runners- Up
Interleaf 5 ( formerly TPS/
Slim), Interleaf
Island Write/Paint/Draw, Island
Graphics
E-MAIL AND WORKGROUP
SOFTWARE—DOS/WINDOWS
Winner
cc:Mail, Lotus Development
Runners- Up
Microsoft Mail (Windows),
Microsoft
WordPerfect Office 3.1,
WordPetfect
E-MAIL AND WORKGROUP
SOFT WARE—MAC
Winner
Microsoft Mail, Microsoft
Runner- Up
cc:Mail, Lotus Development

Runners- Up
LANtastic, Artisoft
LAN Manager, Microsoft
NETWORK OPERATING
SYSTEMS—MAC

PROGRAMMING
LANGUAGES—
DOS/WINDOWS
Winner
*Turbo C++, Borland
International
Runners- Up
Visual Basic, Microsoft
Turbo Pascal, Borland
International
PROGRAMMING
LANGUAGES—MAC
Winner
Zortech C++ 2.1.3, Symantec
Runners- Up
HyperCard 2.1, Claris
Think C 5.0, Symantec

Winner
*Net Ware 3.0, Novell

PROJECT MANAGEMENT
SOFT WARE

Runners- Up
AppleShare 3.0, Apple Computer
TOPS 3.0, Sitka

Winner
*Project for Windows 3.0,
Microsoft

MEMORY MANAGERS
Winner
QEMM 386, Quarterdeck
Office Systems
Runners- Up
386Max 6.0, Qualitas
386IVMM, Phar Lap Software
OPTICAL CHARACTER
RECOGNITION SOFTWARE
Winner
OmniPage Professional 2.0,
Caere
Runners- Up
ReadRight for Windows 3.11,
OCR Systems
WordScan+, Calera Recognition
Systems

Runners- Up
Harvard Project Manager,
Software Publishing
Time Line 5.0, Symantec

SPREADSHEETS—MAC
Winner
Excel for Macintosh, Microsoft
Runners- Up
Lotus 1-2-3 for Macintosh, Lotus
Development
Wings, Informix Software
UTIUTIES—DOS/ WINDOWS
Winner
*Norton Utilities 6.0, Symantec
Runners- Up
PC Tools Deluxe 7.1, Central
Point Software
Norton Desktop for Windows,
Symantec
UTILITIES—MAC
Winner
Norton Utilities for Macintosh
1.1, Symantec
Runners- Up
Mac Tools Deluxe, Central Point
Software
Symantec Utilities (SUM) II
2.1, Symantec

SPREADSHEETS—
DOS/WINDOWS
Winner
*Quattro Pro 3.0, Borland
International
Runners- Up
Excel for Windows, Microsoft
Lotus 1-2-3 2.3, Lotus
Development
Lotus 1-2-3 3.1+, Lotus
Development

PageMaker 4.2

IOW

e,
=re--

=

=

OPERATING SYSTEMS/
ENVIRONMENTS
Winner
MS-DOS 5.0, Microsoft
Runners- Up
Windows 3.0,
Microsoft
System 7.0,
Apple Computer

CorelDraw 2.0 ILfor Windows
ri
zrzz,==

AutoCAD
release 11

GRAPHICS SOFTWARE—
DOS/WINDOWS
Winner
*CorelDraw 2.01L for
Windows, Corel Systems
Runners- Up
Designer 3.1, Micrografx
Adobe Illustrator 4.0 for
Windows, Adobe Systems
JUNE 1992 • BYTE
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COMPANY INFORMATION
Acius, Inc.
4th Dimension
10351 Bubb Rd.
Cupertino, CA 95014
(4081252-4444
fax: (408) 252-0831
Circle 984 on Inquiry Card.

askSam Systems
askSam
P.O. Box 1428
Perry, FL 32347
(904) 584-6590
fax: ( 901) 584-7481
Circle 991 on Inquiry Card.

Adobe Systems, Inc.
Adobe Illustrator 3.0.1
Adobe Illustrator 4.0
1625 Charleston Rd.
P.O. Box 7900
Mountain View, CA 94039
(800) 833-6687
(415)961-4400
fax: (415) 961-3769
Circle 985 on Inquiry Card.

ATI Technologies, Inc.
8514- Ultra
VGA Wonder XL
3761 Victoria Park Ave
Scarborough, Ontario,
Canada M I
W 3S2
(416) 756-0718
fax: (416) 756-0720
Circle 992 on Inquiry Card.

Aldus Corp.
PageMaker 4.2 for Macintosh
PageMaker 4.0 for Windows
411 First Ave. S
Seattle, WA 48104
(206) 622-5500
fax: 006) 622-4240
Circle 986 on Inquiry Card.
American Small Business
Computers, Inc.
DesignCAD 3D
DesignCAD 2D/3D
IAmerican Way
Pryor, OK 74361
(918) 825-4844
fax: ( 918) 825-6359
Circle 987 on Inquiry Card.
Apple Computer, Inc.
Macintosh Display Card 8•24GC
AppleShare 3.0
Mac ¡lei
Mac Ilsi
Mac Quadra series
PowerBook series
System 7.0
20525 Mariani Ave.
Cupertino, CA 95014
(4081996-1010
Circle 988 on Inquiry Card.
Artisoft, Inc.
LANtastic
691 East River Rd.
Tucson, AZ 85704
(800) 846-9726
(602) 293-4000
fax 602) 293-8065
Circle 989 on Inquiry Card.
Ashlar, Inc.
Vellum
1290 Oalcmead Pkwy.,
Suite 218
Sunnyvale, CA 94086
(408) 746-1800
fax: (408) 746-0749
Circle 990 on Inquiry Card.
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Autodesk, Inc.
AutoCAD release I1
2320 Marinship Way
Sausalito, CA 94965
(415) 332-2344
fax: (419) 331-8093
Circle 993 on Inquiry Card.
Blyth Software
Omnis 7
1065 East Hillsdale Blvd., Suite 300
Foster City, CA 94404
(800)346-6647
(415)312-7100
fax: (415) 571-1132
Circle 994 on Inquiry Card.
Borland International
&lase IV
Paradox 3.5
Quattro Pro 3.0
Turbo C++
Turbo Pascal
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valley, CA 95066
(408)438-8400
fax: (408) 439-9344
Circle 995 on Inquiry Cord.
Caere Corp.
OmniPage Professional 2.0
100 Cooper Court
Los Gatos, CA 95030
(800) 535-7226
(408) 395-7000
Circle 996 on Inquiry Card.
Calera Recognition Systems,
Inc.
WordScan+
475 Potrero Ave.
Sunnyvale, CA 94086
(408)720-8300
fax: (408) 720-1330
Circle 997 on Inquiry Card.
Central Point Soft mare, In(
Mac Tools Deluxe
PC Tools Deluxe 7.1
15220 Northwest Greenbrier
Pkwy., Suite 200
Beaverton, OR 97006
(503)690-8090
fax: ( 503) 690-8083
Circle 998 on Inquiry Card.

Claris Corp.
Claris CAD
FileMaker Pro
HyperCard 2.1
MacDraw Pro 1.0
Mac Write /./
5201 Patrick Henry Dr.
Santa Clara, CA 95052
(408) 987-7000
fax: (408) 987-4400
Circle 999 on Inquiry Cord.
Corel Systems Corp.
CorelDraw 2.01 L
1600 Carling Ave.
Ottawa, Ontario,
Canada KIZ 8R7
(613) 728-8200
fax: (613) 728-9790
Circle 1060 on Inquiry Card.
Dell Computer Corp.
486P/33
9505 Arboretum Blvd.
Austin, TX 78759
(800) 232-5620
(512) 338-4400
fax: (512) 343-33 I
2
Circle 1062 on Inquiry Card.
Deneba Software
Canvas 3.0
3305 Northwest 74th Ave.
Miami, FL 33122
(305) 594-6965
fax: ( 3)5) 477-57 4)4
Circle 1063 on Inquiry Card.
Fox Software
FoxPro 2.0
134 West South Boundary
Perrysburg, OH 43551
(419) 874-0162
fax: (419) 874-8678
Circle 1064 on Inquiry Cord.
Frame Technology Corp.
FrameMaker
1010 Rincon Cir.
San Jose, CA 95131
(408) 433-331 I
Circle 1065 on Inquiry Card.
Gateway 2000
486DX
386DX
610 Gateway Dr.
P.O. Box 2000
North Sioux City, SD 57049
(800) 523-2000
(605) 232-2000
fax: (605) 232-2023
Circle 1066 on Inquiry Card.
Generic Software, Inc.
Generic CADD 6.0
11911 North Creek Pkwy.
South Bothell, WA 98011
(206) 487-2233
(800) 228-3601
fax .( 206) 483-6964
Circle 1067 on Inquiry Cord.

Hayes Microcomputer
Products, Inc.
Ultra 96
Optima 96
P.O. Box 105203
Atlanta, GA 30348
(404) 840-9200
fax: (404) 441-1238
Circle 1068 on Inquiry Card.
Hewlett-Packard Co.
HP 95LX
1000 Northeast Circle Blvd.
Corvallis, OR 97330
(503) 757-2000
fax: (503) 750-3399
Circle 1235 on Inquiry Card.
Hewlett-Packard Co.
HP LaserJet lip
HP LaserJet Illp
HP LaserJet 111Si
Direct Marketing Organization
P.O. Box 58059
Santa Clara, CA 95051
(800) 752-0900
Circle 1236 on Inquiry Card.
IBM Corp.
IBM RISC System/6000
U.S. Marketing and Services
1133 Westchester Ave.
White Plains, NY 10604
(800) 365-4426
Circle 1237 on Inquiry Card.
Informix Software, Inc.
Wingz
4100 Bohannon Dr.
Menlo Park, CA 94025
(415) 926-6300
Circle 1238 on Inquiry Card.
Intel Corp.
9600EX
PC Enhancement Division
5200 Northeast Elam Young Pkwy.
Hillsboro, OR 97124
(503) 696-7086
Circle 1239 on Inquiry Card.
Interleaf, Inc.
Interleaf 5
Prospect Place
9Hillside Ave.
Waltham, MA 02154
(617) 290-0710
fax: ( 617) 290-4943
Circle 1240 on Inquiry Card.
Island Graphics Corp.
Island Write/Paint/Draw
4000 Civic Center Dr.
San Rafael, CA 94903
(415) 491-1000
fax: (415) 491-0402
Circle 1241 on Inquiry Card.

continued

'Multifunction
(DE-É7)01)

110R:14
(DD- S5101)

CD-ROM Ali/tit -haler
(DRM-600)

WE DIDN'T HAVE TO PUT OUR
OPTICAL PRODUCTS ON PEDESTALS.
JERRY POURNELLE DID.
4

140 Iam pleased to report that I'm sold. The
the ultimate in backup storage. Byte (
12/91)
Pioneeer optical drive... is as solid as arock.... Thus,
Suppose you erase afile? Overwrite one you
I'm discontinuing testing. Now I'll just use the drive.
wanted to keep? And suppose your house burned
...I now rely on the Pioneer erasable optical disks for
down? You don't have any off-site backup at
I
backup, for primary storage of really big files, and for
could remedy that by installing the DE-S7001 on the
archive copies of software... you
network server and archiving on
really need something so easy to use
that.... Byte (11/91)
that you'll routinely use it for
Ihave the DRM-600 running
backup... the Pioneer DE-S7001 will
not only with QEMM386.SYS, but
do the job very well indeed. Recominside DESQview windows, which
mended. Byte (9/91)
has the amusing result that Ican
The Pioneer six-pack CD-ROM
actually have several CD-ROM winMinichanger is great. We've had it in
dows open at once.... It's surprising
operation for the best part of the year
how fast you can switch back and
now, on anumber of different sysforth among them....The Pioneer
tems.... It has always performed
DRM-600... it's very convenient to
flawlessly... it changes drives alot
have abunch of CD-ROMs available
faster than you'd expect it to.... It's
without swapping. Byte (1/91)
really fast ... Accesses that used to
It's quite intuitive [
the
take many seconds are now nearly
Pioneer CD-ROM Minichanger]: no
instantaneous. Accesses that took
instructions are required....
over aminute now take afew secRecommended. Byte (1/91)
onds. Ialways did like the
This technology is al
JERRY POURNELLE
Minichanger.... Now it's even betcoming of age. Byte (1/91)7
RENOWNED COMPUTER COLUMNIST
ter.... Incidentally, the Pioneer
For more information or for a
Minichanger will work just fine with aMac. Byte (10/91)
The Pioneer DE-S7001 dual-purpose external
optical disk drive I've written about before. Log your
wordprocessor to that, save early and often, and
you'll have it
In aword, WORM drives look like

free VHS videotape "Pioneering The Future," about
Pioneer optical disk products, call 1-800-LASER-ON,
and find out why Pioneer is the leader in optical disk
technology. eiD

piON

EE.fl®

Pioneer DE-S7001, Pioneer DRM-600, and Pioneer DO-55101 are trademarks of Pioneer Communications of America, Inc. QEMA4386.SYS and DESQview are trademarks of
Quarterdeck Office Systems.

Circle 143 on Inquiry Card.
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COMPANY INFORMATION
Lotus Development Corp.
Agenda 2.0
cc:Mail (MS-DOS and Mac )
Lotus 1-2 .32.3
Lotus 1-2. 33.1+
Lotus 1-2.3 for Macintosh
161 First St.
Cambridge, MA 02142
(617) 577-8500
Circle 1242 on Inquiry Card.
Lotus Development Corp.
Ami Pro ZO
Word Processing Division
1000 Abernathy Rd., Suite 1700
Building 400
Atlanta, GA 30342
(404) 851 0007
Circle 1243 on Inquiry Card.
Micrografx, Inc.
Designer 3. I
1303 Arapaho
Richardson, TX 75081
(800) 733-3729
(214) 234-1769
fax: (114)234-2410
Circle 1244 on Inquiry Card.
Microsoft Corp.
Excel for Macintosh
Excel for Windmss
LAN Manager 2.0
Microsoft Mail
MS-DOS 3.0
Project for Windows 3.0
SQL Server
Visual &W C
Windows 3.0
Word tOr Windows 2.0
Word for Macintosh 5.0
1Microsoft Way
Redmond. WA 98052
(206) 882-8080
fax: ( 206) 883-8101
Circle 1402 on Inquiry Card.
Mitsubishi Electronics
America, Inc.
Diamond Scan 16
5665 Plaza Dr.
Cypress, CA 90630
.
(800) 843-2515
(714) 220-2500
fax: ( 714) 236-61'2
Circle 1245 on Inquiry Card.
Nanao USA Corp.
Nanao T560i
23535 Telo Ave.
Torrance, CA 90505
(800) 800-5202
(213) 325-5202
fax: ( 213) 530-1679
Circle 1246 on Inquiry Card.
NEC Technologies, Inc.
MultiSmc 4FG
1255 Michael Dr.
Wood Dale. IL 60191
(708) 860-7600
Circle 1247 on Inquiry Card.
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Next Computer, Inc.
Nexistation
900 Chesapeake Dr.
Redwood City, CA 94063
(415) 366-0900
fax: ( 415) 780-3714
Circle 1248 on Inquiry Card.

Qualitas, Inc.
386Afax 6.0
7101 Wisconsin Ave., Suite 1386
Bethesda, MD 20814
(301) 907-7400
fax: ( 301) 718-6060
Circle 1256 on Inquiry Card.

Novell, Inc.
NetWare 3.0
NetWare 3.11
NetWare SQL
122 East 1700 South
Provo, UT 84606
(800) 346-7177
(801) 429-5900
fax: ( 801) 429-5155
Circle 1249 on Inquiry Card.

Quark, Inc.
QuarkXPress 3.1
300 South Jackson, Suite 100
Denver, CO 80209
(303) 934-2211
fax: ( 303) 377-6327
Circle 1257 on Inquiry Card.

OCR Systems, Inc.
ReadRight for Windows 3.11
1800 Byberry Rd., Suite 1405
Huntingdon Valley, PA 19006
(215) 938-7460
fax: ( 215) 938-7465
Grcle 1250 on Inquiry Card.
Oracle Corp.
Oracle Server
500 Oracle Pkwy.
Redwood Shores. CA 94065
WO) 392-2999
(415) 506-7000
Circle 1251 on Inquiry Card.
Orchid Technology
ProDesigner Ils
45365 Northport Loop W
Fremont, CA 94538
(510) 683-0300
tax: (510) 490-9312
Circle 1252 on Inquiry Card.
Phar Lap Software, Inc.
$861 vmm
60 Aberdeen Ave.
Cambridge, MA 02138
(617)661-1510
fax: (617) 876-2972
Circle 1253 on Inquiry Card.
Polaris Software
PackRat 4.0
17150 Via Del Campo, Suite 307
San Diego, CA 92127
(800) 722-5728
(619) 674-6500
Circle 1254 on Inquiry Card.
Poqet Computer Corp.
Poqet PC
5200 Patrick Henry Dr.
Santa Clara, CA 95054
(408) 982-9500
fax: ( 408) 496-0575
Circle 1255 on Inquiry Card

Quarterdeck Office Systems
QEMM 386
150 Pico Blvd.
Santa Monica, CA 90405
(213) 392-9851
fax: ( 213) 399-3802
Circle 1258 on Inquiry Card.
Radius, Inc.
Precision Color 24,1
1710 Fortune Dr.
San Jose, CA 95131
(408) 434-1010
fax: ( 408) 434-0770
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RasterOps
24XL.TV
2500 Walsh Ave.
Santa Clara, CA 95051
(408) 562-4200
fax: (408) 562-4066
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Sharp Electronics Corp.
Wizard
P.O. Box 650
Sharp Plaza
Mahwah, NJ 07430
(800) 237-4277
(2014529-8731
fax: ( 800) 321-8877
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Sitka Corp.
TOPS 3.0
950 Marina Village Plok
Alameda, CA 94501
(800) 445-8677
(5101769-9669
fax: ( 510) 769-8772
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Software Publishing Corp.
Harvard Project Manager
3165 Kifer Rd.
P.O. Box 54983
Santa Claim CA 95056
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fax: (408)980-0729
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Spinnaker Software Corp.
PFS: First Publisher
201 Broadway
Cambridge, MA 02139
(617) 494-1200
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Sun Microsystems, Inc.
Sparcstation IPX
2550 Garcia Ave.
Mountain View, CA 94043
(415) 960-1300
fax: ( 415) 969-9131
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Symantec Corp.
Norton Desktop for Windows
Norton Utilities 6.0
Norton Utilities for Macintosh 1.1
Symantec Utilities (SUM) 112.1
Think C 5.0
Time Line 5.0
10201 Torre Ave.
Cupertino, CA 95014
(WO) 441-7234
(408) 253-9600
fax: (408) 253-4092
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Symantec Corp.
Zortech C++ 2.1.3
135 South Rd.
Bedford, MA 01730
617) 275-4800
Circle 1401 on Inquiry Card.
Toshiba America Information
Systems, Inc.
T2200SX
9740 Irvine Blvd.
Irvine, CA 92713
t800) 334-3445
)714) 583-3000
fax: (714) 587-6034
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Ventura Software. Inc.
Ventura Publisher 3.0
Ventura Publisher 4.0
15175 Innovation Dr.
San Diego, CA 92128
(619) 673-0172
fax: (619) 673-7672
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WordPerfect Corp.
WordPerfect 2.1
WordPerfect 5.1
WordPerfect Office S. /
1555 North Technolog) Way
Orem, UT 84057
(801) 225-5000
fax: ( 801) 222-4477
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Zeos International, Ltd.
Notebook 386
530 Fifth Ave. NW
St. Paul, MN 55112
(612) 633-5877
fax: (612) 633-1325
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Iwanted to be a rock & roll star.
(I became an engineer.)

Iwanted to live in ahouse by a beach.
(I live at the office.)

Iwanted to have a powerful workstation.
(I thought Icould only afford aPC.)

Life does have its compensations.

.Comes complete vath a 16" color monitor, 207 MB hard disk, 814B RAM, networlons hardwur and software. 01992 Sun 111xeneyuctn. Inc. Sun, the Sun logo, Sun Mot naystems. IPC. and IPX a. mulemarlu Uf mustard ralemarks of Sun IA urosyserrn.. In

Sun SPARCstation IPC. $5995.

The exhilaration of using aSun-SPARCstation'" has always been
one of life's seductive pleasures. But at $ 5995, it is also one of
life's obtainable pleasures, too.
Indeed, aSPARCstation system not only runs your CAD
software better and faster, it can run every application you use
all at the same time.
And with 4,087 applications to choose from, including
favorites like AutoCAD,'" CADKEY,- Personal Designer,'"
MicroStation SPARC,'" Lotus1-2-3® and dBASE® IV SPARCstation
performance never slows your choices.
In fact, the only compromise you may have to make is
which of the two most popular fully- configured* Sun models
to choose: The Sun SPARCstation 1PC'" at $ 5995, or the
SPARCstationIPX'" at $9995.
But then, life has always been abit unfair.
1-800-426-5321, ext. 475. For more information and
your nearest authorized Sun reseller.

41> Sun Microsystems
Computer corporation
All SPAR(. trademarks arc trademarks or ormstered trademarks of SPARC Internanonal.In

SPAR(starson os ',sensed rat losovely to Son

rmystems. In

All other prodults or serene names mentnsned herein are trademarks or regurered tratlemarlss of Men respectove owners.
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Microway has engineered four distinctive black tower
systems The 486-B 2T is designed for high-end users.
It comes standard with American 486 motherboards and
power supplies, yet has a reasonable starting price of
$2,195 A broad range of options can be installed including
high speed and capacity hard disks, intelligent serial controllers, tape back-up units, high end graphics adapters
and our Number Smasher-860 These systems are ideal
for configuring Novell or UNIX file servers, multiuser
systems, and workstations for graphics, CAD and scientific uses The 486-B 2T comes with dual fans, Across the
Board -. Cooling and American industrial grade power
supplies All systems are thoroughly tested, burned in and
include the best technical support in the industry, which
we've provided since 1982

Microway's 40MHz Number Smashert860. It features a
four-way interleaved 64-bit memory system that runs at
160 megabytes/sec. The Number Smasher's i860 has
been clocked at 80 megaflops doing matrix multiplies, 67
megaflops doing FFTs and 11.8 Double Precision Linpack
Megaflops on large arrays—ten times the speed of a486
and twice the speed of a Cray 1F! One happy user
recently reported that his " Baby Cray" was happily
humming away saving him thousands of dollars per
month in 3090 rentals. The Number Smasher comes with
the finest i860 compilers on the market, your choice of
Microway's NDPTM FORTRAN, QC++ or Pascal.
Call or write today for more information on Microway's
new black tower systems.

Microway®

Technology You Can Count On

Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 • U.K./Europe 081-541-5466
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With the right software, you can easily add text, pictures,
and animation to your video presentation
TOM YAGER

T

oday's desktop computers are graphics powerhouses.
Capable of creating and manipulating high-resolution
images of 16 million colors, their potential is wasted if
you use them in desktop video only to control your peripherals. Computer-generated graphics are apivotal element
of most desktop-produced videos. In fact, they're so important
that I'll devote this entire article to the creation of graphics for
video.
You don't need to be an artist to create impressive graphics
for your desktop videos. You simply need to start with the
right graphics hardware and software and then learn to compose graphics that capture the audience's attention but don't
distract them from your message. Once you read this article,
you should have no problems getting started—then the rest is
up to you.
Getting What You Want
In aperfect world, acomputer would do everything you
wanted it to. With desktop video, as with other applications,
different systems have various strengths and weaknesses,
thanks to the selection of software that exists for each platform.
My work is undoubtedly different than yours, so Ican't advise
you what to buy. I'm hoping, however, that by detailing some
of the choices Imade, you can gain some helpful insights.
Thus, this article is by no means acomplete roundup of graphics products and techniques; rather, it is one traveler's tale, detailing afew of the many possible approaches to desktop
video graphics.
Iset out to endow each of the BYTE Multimedia Lab's
three systems with as much self-sufficiency as possible. Where
graphics are concerned, Ilargely succeeded: All three machines are capable of generating their own two-dimensional
and 3-D graphics, suitable for inclusion in avideo production. Ihave the freedom to cheat, of course, since Ihave three
fairly powerful machines within arolling chair's distance of
one another. So yes, Ido tend to mix and match abit, and Iuse
the Lab's machines alot simply because they're there. A multiplatform setup has alot to recommend it. If you have the

means, you should consider broadening your options by constructing amultiplatform facility.
ing in Flatland
The majority of graphics work for video gets done in 2-D.
But these days, most 2-D graphics software is graced with
the ability to make its graphics look 3-D, without the processing overhead of real 3-D.
When people think of producing computer graphics, they
generally think of paint programs. While these do the job,
they make life more difficult for those of us who couldn't
create real art to save our lives. Iprefer to work at ahigher
level, leaning toward tools that permit me to do artistic
things. That's not to say Idon't apply creativity; Ijust apply
it at adifferent level.
For example, Ihave two ways to create arectangle on the
screen and make it appear to be floating above the background. Using apaint package, Ican draw an underlying rectangle whose color is slightly darker than that of the background and place it to look like ashadow. Then Ican draw a
rectangle on top to
achieve the simulated
MITE ACTION SUMMARY
depth. Iprefer, however, to use adrawing
Graphics for desktop video
package so that Isimply draw arectangle
comes in three basic styles:
and then tell the protext, 2-D images, and 3-D imgram to put ashadow
ages and animations. Text and
under it. That way,
when Imove the rect2-D images are easy to manipangle, the shadow
ulate; 3-D is more difficult, but
moves with it, and I
it can add a professional touch
do not have to worry
about precise positionto your desktop video presening of my graphics.
tations.
That's afair example,
but there are anumber of more complex
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Photo 1: A sample video screen incorporating text with shaded
backgrounds, produced with RIO from AT&T Graphics
Software Labs.
operations that are much harder to do with paint programs than
with the class of products that I'll call "presentation graphics
software," for lack of abetter moniker.
Producing good-looking graphics is like anything else in video
work: You should recognize your limitations and stay within
them. For me, accepting that I'm no artist means that Iavoid
getting too ambitious with my graphical creations. With music,
it's amazing what you car. create with just 12 notes. With graphics, you can go along way combining simple shapes and text.
They're Only Words
Almost all graphics created for video include some kind of text,
and the most common graphics pages are mostly text. So it pays
to keep afew commandments in mind when placing text in
videos. The first rule is one you're probably familiar with from
desktop publishing: The fewer typefaces on apage, the better. In
fact, people will admire your self-restraint if you limit yourself to
one or two throughout avideo. Typeface changes confuse the
eye, and that confusion might cause your audience to tune out your
message. One typeface, in multiple sizes and in bold and italic
variations, is often all you need, even if it doesn't seem like much
fun.
When selecting afont, remember that once it hits your videotape. some unpleasant things are going to happen to it. NTSC
video is interlaced—the display first paints the odd- numbered
scan lines and then the even- numbered ones. Thus, by design,
NTSC video is doing aconstant vertical jitterbug. Thin lines jitter more than fat ones, so you need to keep your type sizes big
enough to avoid thin lines. Most of the time, Iuse boldface text.
Jittering also affects serif fonts, such as the one used on this
page. more than sans serif fonts such as this. Sans serif fonts are
more readable in smaller sizes, although serif fonts look just
dandy in headlines and other large text.
You also need to remember that avideotape doesn't have the
resolution and clarity of your computer's monitor. The smaller
your text, the more interlacing and reduced resolution will affect it. Remember, too, that your audience probably won't be
sitting as close to the screen as you will when you make your
video. If you can easily read your text from agood distance, then
you sized it properly. The best solution is to make your text as large
as you can without making it appear to scream at the viewer—unless you're doing avideo for atractor pull. If you have alot of text
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to present, don't be bashful about splitting it up into as many
screens as needed to maintain aclear viewing size. Also, you
should leave plenty of space between rows of text.
Setting the Table
If you're the impatient sort, you might be moved to throw alot of
black letters on awhite background and be done with it. That
won't impress anyone, however, and it negates alarge part of
the impetus for doing avideo in the first place: to boost your
image or your company's. Text works better when placed over an
appealing background, and it doesn't take much more work to turn
ascreen of plain text into something that people notice.
So, what makes an appealing background? First, it can't be
too busy. When you shoot aphotograph, you're advised to keep
the background uncluttered; the same is true for graphical backgrounds. A good background contrasts enough with the text so that
the text stands out. Setting up contrast involves choosing colors, which opens anew can of worms.
You can't take color for granted in avideo. Obviously, some
colors don't go together—where are Garanimals when you need
them? However, you should keep in mind that brighter shades tend
to bleed when you record them, and too many bright colors in a
scene can distort the recorded signal. For that reason, you should
remain within asafe range of legal colors, which means avoiding
the top and bottom of color intensities. If your graphics package expresses colors numerically as amixture of RGB values
between 0 and 255, you should probably stay between 20 and
240 for each of the three values. Staying in the legal color range
also keeps contrasts under control, further reducing the impact interlace has on your graphics.
But legal doesn't have to be boring. A much- used, but effective, way to spice up graphics backgrounds is with gradation.
Most graphics packages let you paint your background and the objects you create with smoothly changing patterns of color. A
two-color gradation frequently goes from one shade to alighter
or darker shade of the same color, but you can be more creative.
A gradation from blue to earthy brown suggests ahorizon; from
deep orange to deep brown, asunset. Some packages let you set
several gradation points: You can start with dark blue, move to a
lighter blue in the middle, and then to dark brown. A conservatively gradated background is probably the most effective way to
improve your text screens, and it's so simple to do.
When you place your gradation points, keep in mind the text or
other graphical elements that you will place over the background.
For example, you might go from alight shade at the top to a
darker shade at the bottom and then place adark-colored (or
shadowed) text headline at the top and alighter-colored body
text below. The shading of the background will call attention to
your headline, and then it gets out of the way, so the viewer can
read the rest of the text.
If you still want to spice up your background, you can use
shaded shapes to separate your text (see photo 1). Done right,
this helps guide the viewer's eye, making sure he or she doesn't
miss any of the most important points. For me, this combination
of amain background and subbackgrounds makes the most attractive backdrop.
Once you've got abackground that works, save the graphics
without the text. This then becomes atemplate, and you should
use only afew templates in your video. That kind of predictability
may seem banal, but it works to your advantage. After aviewer
sees your template once, his or her trained eyes will quickly
jump to emphasized areas when the template appears again.
Of course, there's more to graphics than text and backgrounds.
How much more you can do is afunction of your graphics software, so I'll move on and discuss some specific tools.
continued

You can get your feet wet, or
plumb unimaginable depths.

Now, for just $7.95 amonth, and aone-time
membership fee, you get all the basics as often as
you like: news, sports, weather, shopping, acomplete encyclopedia, and much more, plus up to 60
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Doing It
and alter them the way RIO can. More serves double duty in the
Creating the kind of text-over-graphics screens I've just described
Multimedia Lab, since it includes apowerful outlining tool that
is no great exercise on the PC and the Mac. It is, however, alitIuse for planning videos. Finally, while More can't map images
tle tougher on an Amiga equipped with Newtek's Video Toaster,
to shapes, it can scale and place imported graphics files.
because it uses apaint package. But fret not—you can still do it.
What More can't do, other Mac graphics packages (e.g., Adobe
It's impossible not to have favorites, and of the 2-D presentaPhotoshop and Illustrator) pick up. Most often, however, Isimtion graphics programs I've used, Ihave yet to find the equivalent
ply run what I've built in More through Ray Dream's JAG ( jagto AT&T Graphics Software Labs' (GSL) RIO for the PC. RIO
gies are gone). JAG antialiases the drawing and applies NTSC leis powerful yet extraordinarily easy to use, and there's no quibgalization—steps RIO led me to appreciate.
bling with the gorgeous results ( see photo 1, which was created
The Toaster's 2-D graphics module pales next to RIO, but
using RIO). A high-end professional graphics package, RIO renRIO alone costs more than the combined Toaster hardware and
ders the scenes you draw using antialiasing, which reduces jagged
software bundle. The module, called ToasterPaint, is powerful, aledges and increases the apparent resolution. It also adjusts your
though abit quirky. The problem is that, like most paint syscolors to legal NTSC values. RIO uses its own scalable font systems, objects lose their identity once they're "tacked down" on the
tem, so you can draw, stretch, rotate, and manipulate text any
background. That means you must carefully build your graphics
way you like. It also incorporates image mapping, so you can
from the bottom up. Once you place agraphic, it's an indelible
paint scanned images, video captures, and other graphics files
part of the drawings. ToasterPaint handles image mapping and
onto drawn shapes (including text). In fact, RIO includes built-in
transparency, and because it runs on the Toaster, you can grab
support for scanners, printers, and video capture, eliminating the
frames of video and save them as still images that can be loaded
need to purchase additional tools.
from the Toaster's switcher module.
RIO, like most 2-D graphics packages, uses polygons and elTo simplify things, the Toaster also includes aCG (character
lipses for creating drawings. Each shape that you draw is adistinct
generator). This mock-up of an expensive broadcast TV CG is
object with associated attributes. With acouple of mouse-clicks
quite capable, and it can create its own smoothly gradated backon an object, you can add shadows, change asolid color to a grounds. It can also import backgrounds from ToasterPaint, so
multipoint gradation, make it partially transparent, or map an
while you don't have the freedom to easily modify elements of
image to the shape. Everything can be moved, resized, and rotated
your graphical backgrounds, at least you can work with your
freely. Scenes come together quickly in RIO, thanks partly to
text independently. The Toaster's CG includes ahuge library of
the speed of Truevision's ATVista board and partly because RIO
bit-mapped fonts, so you can use only the sizes Newtek supplies
drives the board so well. RIO even gives you complete control
you with. However, the fonts include special color ones (e.g.,
over the board's settings from within the program. RIO also inmetallic) that offer you avariety of impressive and playful text efcludes acharting module for business graphics and the option
fects (e.g., crayons bent into letters) you can't get in RIO or
of animating your 2-D scenes, making it even more unnecessary
More. Like RIO, the Toaster's CG renders text in aseparate step
to rely on other graphics packages. RIO's output is breathtakbut without antialiasing. It handles shadows, however, and it can
ing; Ihighly recommend it for professional 2-D graphics work.
import text files from other sources.
On the Mac, people tend to use acombination of disjoint tools
Photo 2shows three variations of ascene that includes alaybecause Mac tools generally integrate better. My 2-D videoered background, some text, and acaptured video image that
graphics work is no exception. Ido the bulk of my drawing in
was created with RIO, More/JAG, and the Toaster, respectively.
what you might consider an odd choice: Symantec's More. While
Don't dig out amagnifying glass and look for differences; the
it's primarily targeted at creating slides and Mac-based presenpoint is to show that each combination of platform and software
tations, More has several features that make it agood match for
is capable of generating fine-looking results.
video graphics. Like RIO, it maintains object distinctions and
One final note on 2-D graphics: The creation of graphics for
attributes and can apply gradations and shadows. But while it
video overlay ( titling) is usually done at editing time so that the
lacks RIO's "do-everything" acumen, More has acouple of tricks
titles don't obscure the video they overlay. Editing is the subthat even RIO doesn't include. It has awide selection of default
ject of next month's installment in the series.
gradation patterns, and it can create asimulated 3-D look by
adding beveled shading to objects (which makes arectangle look
A New Dimension
like aplaque). On aMac running Adobe Type Manager or TrueWhen even simple 3-D scenes take considerably more work than
Type, More draws text in scalable fonts, although it can't stretch
2-D graphics, you may wonder why you should bother. The

Preparing
Your Ki
For The 1.
1'
.
Real World"

Photo 2: A more complex 2-D scene, created with (
a) RIO on the PC, (
b) More and JAG on the Mac, and (c) Video Toaster
on the Amiga.
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Put more power in your PC
Plug MKS lbollut into any DOS or OS,'2
PC and you'll unleash more power and
flexibility than you ever believed your
hardware could handle. You'll find that
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It's not
powerful hardware it's powerful
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You'll be able to get the job done
effortlessly too, wherever you're working. For laptop owners, our installation procedure lets you load only the
utilities you want. For developers
working on aUNIX system and aPC,
we've made it easy to copy files
across systems. And MKS Tbolkit
tracks the POSIX.2 standard, aplus
for developers in open systems environments. Networks are perfect for
MKS Toolkit too.
Plug in MKS lbolkit and soar beyond
your hardware.

35 King Street North
Waterloo, Ontario
Canada. N2J 2W9
MKS and MKS Too11.11 are tr,demarks of Mort Ice Kern Systems Inc
UNIX is aregistered trademark of Unix System Laboratories, In.:
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takes to do 3-D. Few things stress aCPU more than rendering a
3-D image, and the more realistic the scene, the longer it takes to
render. If you want shadows, you increase the rendering time. If
you want objects to show reflections of other objects, you add still
more time. However, if you ray trace, adding refraction and lending awesome realism to reflections and shadows, you may run out
of time.
NTSC video rolls by at 30 frames per second, so when you create animation, you generally have to do 30 renders for each second of video. A simple scene—rendered without shadows, reflections, or ray tracing—might complete in afew minutes on a
fast machine. For my 10-second opener, using fairly low grade
animation, I'm looking at 10 hours of rendering time. That's
hardly "while you wait," and it gets worse: Shadows would
probably double the time required, while ray tracing can easily
require multiple hours or even days to render each frame. And
while your video equipment is tied up doing animation, you
Photo 3: A Topas storyboard showing the opening title
can't use it for anything else; the 3-D program must have exanimation for the "Inside the BYTE Lab" video.
clusive, constant control of the recorder, unless you're rendering
to files on disk. The latter case often makes more sense and
leads me to suggest again that you consider amultisystem facility,
reason is obvious: 3-D can turn the simplest video into ahighly
if not multiplatform. That way, you can dedicate the fastest box
polished presentation.
in the house to your 3-D project, while continuing to use the
The most direct use for 3-D is to create backgrounds. Unlike
rest of your facility to pull together the other elements of your
2-D backgrounds, you have to worry about where the camera
(point of view) is, where your lights are, and the arrangement of
video.
Back to Lightwave 3D. Like many 3-D systems, Lightwave 3D
objects in 3-D instead of 2-D. The advantage is that while 2-D
splits the work between two modules: You build objects in the
looks good, 3-D looks real. Instead of agradated background, for
modeler and then pass them to the renderer for layout and aniexample, you can draw arectangular object and place alight at the
mation. I'm no great fan of Lightwave's modeler, but it works well
upper-left corner of it. That light affects both the background
rectangle and any text or other objects you place in front of the
enough, and you can import objects from other 3-D tools. The
3-D BYTE logo didn't give me much trouble. Oddly enough,
rectangle.
the title text—which is usually easy—was the hardest part of the
When you use text in a3-D package, you're not creating flat
scene to construct. That's because Lightwave 3D doesn't do text
graphical shapes. Characters have depth, can reflect light, and
per se. Instead, it has 3-D letter object files that you must indican cast realistic shadows. By extruding your text, the letters
vidually load and place. Because of this, it took me far longer to
take on asculpted look, and the way light bounces off the surfaces
build the scene in Lightwave 3D than with either the Macintosh
created by an extrusion can make them easier to read.
While doing simple text and backgrounds in 3-D looks imor DOS platforms.
Once Ihad all the elements in the scene, the renderer's layout
pressive, it's clearly not cool enough to justify the high cost of a
tool came into play. Lightwave 3D uses an interesting scheme that
3-D package. (The exception is the Toaster, where 3-D is part of
turns the mouse into a3-D pointing device. It takes much getting
/he basic package.) The most exciting use of 3-D is in animaused to, but when you get the knack of it, tooling around in 3-D
tion.
space gets as easy as driving acar. Lightwave 3D is akeyframe
If animation makes you think of Mickey Mouse, think again.
animator. Simply stated, you arrange the objects in your scene the
Also, if you assume 3-D animation is out of your reach, you're
way you want them, and take asnapshot, or keyframe, of the
wrong. Today's tools make 3-D animation available to anyone
scene. You then move objects around, taking keyframes as you go.
willing to invest some time in learning and practicing.
At animation time, the renderer automatically smoothes the moveThe reigning example of animation in corporate video is the flying logo, which is now so common that it's all but expected. For
ment of objects between keyframes. So, to move arectangle
from the lower-left to the upper-right corner of the screen in just
what it's worth, the cost to have a3-D flying logo done profes1second, you'd place the rectangle in the lower-left corner; cresionally exceeds the price of any of the 3-D packages I'm about
to discuss. In fact, building animation capability into your deskate akeyframe at frame 0; move the rectangle to the upper-right
corner; and create akeyframe at frame 30 ( 1second). When the
top video setup needn't involve additional hardware expense beanimation is rendered, the rectangle will glide diagonally across
cause most of the boards that control video decks during editing
the screen.
sessions can also handle animation.
Lightwave 3D is extremely powerful and capable of creating
Idon't have the space here to launch into adetailed tutorial on
effects such as explosions, fog, and morphing (i.e., the gradual
3-D, so I'll just mix technique and tools together. Say Iwant to
changing of one shape to another). In addition to animating the
create aflying BYTE logo, and since I'm animating anyway,
movement of objects (including the camera and lights), you can
I'll also create atantalizing opener for my "Inside the BYTE
animate light color and intensity and several other attributes.
Lab" video. The total length of the animation will be about 10
These effects can be expensive—in terms of time—to experiseconds.
ment with, but thankfully, Lightwave 3D offers avariety of lowI'll start with the Amiga this time. Release 2.0 of the Toaster
resolution rendering modes that let you rapidly generate test anrefined its 3-D package, Lightwave 3D. The new, improved
imations. You can quickly see the paths followed by moving
Lightwave 3D now does ray tracing, and while it's impressive
objects in ascene using the wireframe preview feature. Lightwave
stuff, ray tracing creates aserious problem for 3-D animation:
3D can either render animation frames to disk or record them
time.
Ineed to digress here for amoment to talk about the time it
directly to tape. As each frame is rendered, the frame number
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Where do the Gurus get their Programming Info?
More than125,000 of them have turned to this book for theirs. Here's why:
"1 his book has enabled Me lo cut my source coding in half It has been areal blessing."- U. B.,
NY; " This book is such agood reference and so complete and in-depth Ikeepitnext to my system
reference manuals and compiler manuals."- J. K., NE; "Best written PC language book I've
.
seen."- A.R., OK; "Like this book; will save me lots of time on program development." - J . M.,
OH; " This is thefirst THOROUGH, easy to read book in my computer library!! " - TK.; " This
is the best reference book Ihave ever seen." - D.C., 7X; "Excellent reference manual. It has
more information than any other individual reference work. "- T.S. „WI: "It really helped me
start programming seriously on the PC"- M. R., Israel; "Ibelieve PC System Programming
will be ofgreat help to any professional programmer on the PC." - U.S., AL; " This book is the
DOS reference. Irecommend it to every serious PC programmer." - MJ. W, Australia; " The
most
It
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WINNING GRAPHICS

and the rendering time appear on the Amiga's screen to help you
gauge your progress.
Playing Favorites
The Mac has awide variety of 3-D software available. Ihaven't
picked my favorite yet, but Ihave the most experience with Electric Image's software package, ElectricImage, so Idefer to it for
most of my Mac animation work. It doesn't ray trace, but it does
do image reflections ( see below). It also includes Mr. Font, a
tool that turns PostScript fonts into exquisite 3-D objects. ElectricImage can record directly to video using anumber of animation controllers, including the Diaquest DQ-Animaq board used
in the Multimedia Lab. It lets you animate just about any attribute, and the user interface is quite accommodating. My opening screen layout came together quickly in ElectricImage, and I
found its materials preview, which lets you see an approximation
of the color and shading properties you select on asmall sphere,
agreat time-saver.
On the PC, Ihave aclear favorite: Topas, also from AT&T
GSL. Topas is loaded with advantages, but Irank its fast rendering, integrated video-recorder control, rotoscoping, and reflections among my list of reasons for using Topas as much as I
do. Rotoscoping is awonderful thing: It maps moving video onto
an object. Imagine that you have amodel of adesk, with aframed
picture of adog standing in one corner. Partway through the
scene, the picture comes to life, and the dog starts barking and running around the photo. You would use rotoscoping for that effect,
and any video that you like could be mapped to the rectangle
that represents the photo in the frame.
Unlike ElectricImage, Topas can create real reflections. ElectricImage lets you simulate reflections by mapping graphical image files to objects, but Topas scans the scene and lets objects carry reflections of each other. These reflections add time, of course,
COMPANY
Adobe Systems, Inc.
(Photoshop, Illustrator)
1585 Charleston Rd.
P.O. Box 7900
Mountain View, CA 94039
(800) 833-6687
(415) 961-4400
fax: (415) 961-3769
Circle 976 on Inquiry Card.
AT&T Graphics Software Labs
(RIO, Topas)
3520 Commerce Crossing, Suite 300
Indianapolis, IN 46240
(317) 844-4364
fax: ( 317) 575-0649
Circle 977 on Inquiry Card.
Diaquest, Inc.
(PC, Mac, and Amiga VTR
controller cards)
1440 San Pablo Ave.
Berkeley, CA 94702
(415) 526-7167
fax: (415) 526-7073
Circle 978 on Inquiry Card.
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but it incurs nothing near the overhead of ray tracing.
Like RIO, Topas has its own scalable, manipulable fonts; it also
has astraightforward combination modeler/renderer. Topas has
the widest selection of preview modes, covering everything from
real-time wireframe previews to stationary storyboards and animated color flipbooks that let you see light, shadow, and reflections without waiting for arecorded animation. Photo 3shows the
Topas storyboard for the BYTE Lab video introduction. Needless
to say, Ihad no trouble getting my opening sequence animated
through Topas.
Making the Grade
The toughest part of putting together adesktop video setup is
choosing from among avast number of quality products. Perhaps it's just chance, or maybe it's atestament to the quality of
AT&T GSL products, but my favorite 2-D and 3-D packages
happen to come from the same company and to run on the same
platform. I'm neither an AT&T GSL nor aPC bigot—Icouldn't
do without my Amiga and Mac—but the combination of RIO
and Topas has served me remarkably well. Igot up to speed
faster with these because of their simple interfaces and quality
documentation, and Ibuilt up my creative skills more quickly
because of their versatility. Ialso got more "wows" from people
for the graphics and animations Iconstructed in these packages.
That's not to say Iuse the PC exclusively—hardly. In producing the BYTE Lab video, Ihave called on each of the Lab's
systems for various parts of the job. You'll get ataste of that in
next month's installment, which will wrap up this series with
discussions of audio and editing. •
Torn Yager is the director of BYTE's Multimedia Lab. He can
be reached on BIX as " tyager" and on the Internet at
tyager@bytepb.byte.com.
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Electric Image, Inc.
(Electriclmage)
9690 Telstar Ave., Suite 225
El Monte, CA 91731
(818) 444-1819
fax: (818) 444-1135
Circle 979 on Inquiry Card.
Newtek, Inc.
(Video Toaster)
215 Southeast Eighth Ave.
Topeka, KS 66603
(913) 354-1146
fax: (913) 354-1584
Circle 980 on Inquiry Card.
Ray Dream, Inc.
(JAG)
1804 North Shoreline Blvd.
Mountain View, CA 94043
(415) 960-0768
fax: (415) 960-1198
Circle 981 on Inquiry Card.

Symantec Corp.
(More)
10201 Torre Ave.
Cupertino, CA 95014
(800) 441-7234
(408) 253-9600
fax: (408) 253-4092
Circle 982 on Inquiry Card.
Truevision, Inc.
(NuVista+, ATV ista)
7340 Shadeland Station
Indianapolis, IN 46256
(317) 841-0332
fax: (
317) 576-7700
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Frame Maker.
The richest blend in document publishin
kramellaker 3.0 running
under Microsoft Windou ,
s
on a386 PC
FrameMaker 3.0 with
conditional text running
on aMacintosh.

41'

humellaker . I.0 on a
SPAKCsumon under Sun's
OPEN LOOK interface.

FrameMaker 3.0 under
the NeXTStep interface on this
NeXTstation Color

Frame Technology» has aunique formula for
publishing everything from simple memos
to long, structured documents: FrameMaker
FrameMaker blends into one integrated, easy-touse program all the essentials of publishing: Authoring,
editing, graphics, page layout, and production. Even
math equations and hypertext.
And FrameMaker 3.0 blends in new robust
and exclusive features. Like conditional text capabilities
to help you generate and maintain multiple versions
of asingle document. And an integrated, multipage
table editor.
FrameMaker is the perfect complement to all your
hardware, because it runs on more platforms than any

other publishing program. Including PCs running
SCO Open Desktop or Microsoft Windows, Macintosh®,
Apollo, DEC, HP IBM, NeXT, Sun, and ahost of other
UNIX platforms—with complete file compatibility So
your workgroups not only share files, but also their
skills and expertise.
For ataste of FrameMaker 3.0, can-800 -U4
FRAME Ext. 961 for a
free guide to integrating document
publishing, and the name of your nearest reseller.
And start brewing your own blend of publishing.

Frame

Copyright © 1991 Frame Technology Corporation. International customers please call ( 408) 433-3311. FrameMaker and Frame Technology are registered trademarks. Frame and the Frame logo are
trademarks of Frame 'technology Corporation. Macintosh is aregistered trademark of Apple Computer, Inc. All other trademarks or registered trad ,marks are the propeny of their respective holders.

Circle 105 on Inquiry Card.

It's completely rational
Microsoft ° C/C++ 7.0 now includes the Windows-operating system version 3.1 SDK. For only $139,
it's hard to believe this development
kit is so complete. We're talking all
the latest technology programmers
have told us they want.
But you're still skeptical. You're
asking yourself what is missing?
Well, here's an admittedly long-winded list of what's included.
Object linking and embedding.
Great for creating applications that
share diverse types of data, like text
and graphics. An application that
supports OLE can cooperate with
other OLE applications, even those
from another vendor.
Pen computingAPIs. Everything
you need to create compelling applications for the next generation of
pen computers. There are over 300
pages of documentation that give
you the basic elements of Windows
for Pen Computing.
Multimedia APIs. Our newest
media control interface. You can incorporate animation, audio and video
capability using third party devices
and drivers. (It's the next best thing
to virtual reality)
Windows Debugging Version.
Traps the most troublesome UAEs
and helps you create more stable,
robust applications. Contains GDI,
KERNEL, and USER modules.
GUI Setup 7bolkit. It will make
hammering out acustom Windowsbased setup program as simple as
writing ascript file.
Microsoft Foundation Classes.
Now you can use the same building
blocks we're using to build future
versions of the Windows operating
system. A rich set of 60 recyclable
object classes provides logical order
to more than 500 functions of the
Windows API. Menus, GDI, OLE
1.0 and advanced diagnostics supOerendis/une.70. 1992. Reseller priers may vary. Offergood only in the50

port are included. Tasks such as
registering Windows' classes, building message loops, and managing
device contexts are automatic.
Sample code. Over 75,000 lines.
Zoomin. A nifty tool for magnifying portions of ascreen to help
identify paint problems and other
screen-related issues.
Heapwalker Examine the global heap and local heaps used by active applications and dynamic-link
libraries in your system.
Editors. And plenty of them.
Dialog Editor lets you add, modify,
and delete custom controls as you
design and test dialog boxes onscreen. Image Editor modifies icons,
bitmaps and cursors. Font Editor
alters existing faces and creates
new ones. Hotspot Editor creates
and edits hypergraphics or bitmaps
in one or more hotspots.
Spy Tools. Pssst. They make
it possible to monitor Mouse, input/
output from Windows, DDE and
other messages between one or
more Windows-based applications.
You can also examine message
parameter values.
Stress. Allows you to consume
system resources for low-resource
stress testing. Acquirable resources
include the global heap, user heap,
GDI heap, disk space and file handles. (Less job stress for you.)
Wdeb386. Now test and debug
dynamic link libraries and Windowsbased applications running in standard or 386-enhanced mode.
Multi-resolution bitmap compiler
Combine color and monochrome
bitmaps with different resolutions
into asingle graphic.
Help Compiler Create Help systems for applications that will take
advantage of the new Windows 3.1
Help engine. Both context-sensitive

•

and topical searches of Help files.
Compiler features. Unrestricted pre-compiled headers for speedy
throughput. Explicit or automatic
inlining of any C/C++ code for faster executions. Compressed code
for size reductions.
CodeView" Debugger This window-oriented debugger is apowerful, easy-to-use tool for analyzing
MS-DOS" or Windows-based program behavior. Test the execution
and examine data all at the same
time. Display any combination of
variables — global or local— while
you halt or trace aprogram's execution. Versions for dual and single
monitor debugging, even in awindow, are supported.
Source Profilers. Optimize the
performance of all your MS-DOSbased or Windows-based applications. Analyze your program to find
code inefficiencies.
Whew! If you were to get all of
this separately, it would cost many
hundreds of dollars. And definitely
will in the very near future.
On the other hand, if you use a
Microsoft or any other C/C++ product, and order an upgrade before
June 30, 1992, it's yours for $139.
That includes over 5,000 pages of
C/C++ 7.0 documentation plus the
entire Windows 3.1 SDK online
documentation. We'll also throw in
afree copy of Qualitas° 386-Max for MS-DOS-based development.
And if you want the Windows
3.1 SDK documentation in hard
copy (over 5,000 pages), it's yours
for an additional $150.
Look. You can defy the logic of
thinking programmers everywhere
and pass up this historic offer. Or
you can call your reseller. Or just
call us at (800) 541-1261, Dept. B18.

Microsoft.

States. © 1992Mierosoft Corpomtion. All rights reserved. Printed in the USA. Customers inside the 50 United States. «W8001541-1261, Dept. 818.For information only.. Ou.ide the

It defies be.

'n ited States. call (206)936-8661. In Canada, call (800)563-9048. Microsoft. CodeViewand MS-DOS

ftudentarks and Windows is atrademark o
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An excellent example
of smaller, faster,
cheaper, better.

Desktop, RISC/PC, under $10,000 ... Silicon Graphics.
It was bound to happen. We've taken everything we've learned about visual
computing and built it into powerful systems that everyone can afford - the
IRIS Indigo - family.
They pack the hot power of workstations and Oide by at the cool price of PCs.
And they're remarkably versatile - going from conceptual design to manufacturing- from fast 2D drafting through solids modeling- all with our powerful,
renowned graphics.
They're standards-based machines with all the hooks and connections to fit
easily with other systems. And with astarting price under $ 10,000, they bring
Systems Iruegratitin itutgazine says IRIS Indligo has, "the
hest priteliwifornuttwe ratio tve've seen on awodisttition
-or any prothirt for that nuttier. - They've aLso been
given the BYTE /lawn' of 1>istinetion and the 1)iwitill
Review hditor's
1:opyrieen C) 199'2 Silimm Cropldes. Inc. Silicon C. raphic.., the
Silk:on Graphics logo and IIUS are reOsiered trademarks. and
IRIS Indigo is atrademark of Silicon Graphig,. Inc. All I.
ther
repster.41 and unnldsterml trademarks are the sole property Of
their respm•tive owners.

unprecedented graphics power to more desks for less money.
See them for yourself. Get our free 20-page full-color
capabilities brochure, and find out where to check out the
IRIS Indigo family as well as our full line of servers and
supercomputers.
Call 1 (800)800-7441. Ext. 27

SiliconGraphics
Computer Systems
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OOPS via DDE
Don't bet the ranch on an OOPS;
try DDE first for agentler transition
KEVIN KORNFELD AND KEVIN GILHOOLY

0

ne of the hottest topics in business and academia today
is the OOPS (object-oriented programming system).
The OOPS promises far-reaching improvements in
how people design, develop, and maintain software
by offering along-term solution to problems and concerns
that have existed since the dawn of software development:
lack of code portability and reusability, code that is difficult to
modify, long development cycles, and nonintuitive coding
techniques.
An 00P language attacks these problems. It has three basic characteristics: It must be object-based, class-based, and capable of class inheritance. Many languages meet one or two of
these criteria; far fewer meet all three. The stumbling block is
usually inheritance. ( For aprimer of basic OOPS
terminology, see table 1.)
Objects, being encapsulated units, are inherently portable ( theoretically), while inheritance
allows the reusability of OOPS code. It is easier to
modify existing code, because objects don't interact except via messages; thus, acoding change
in one object won't affect the operation of another object, as long as the respective methods remain intact. Code reusability reduces the time
spent in development, and it makes software development more intuitive, because people naturally
think in terms of objects rather than in terms of
software algorithms.

•Long learning curves. An OOPS views the world in aunique
way. It involves conceptualizing all the elements of aprogram—from subsystems to data—as objects. All communication between objects must be in the form of messages. This
is not how non-OOPS programs are written today; in making
the transition to OOPS, most programming staffs need complete retraining before they can use one.
•Language dependencies. Despite the conceptual portability
of OOPS objects, in practice several dependencies still exist.
Many OOPS languages are currently competing for dominance in the marketplace. Changing the OOPS implementation
language is not atrivial undertaking. For example, C++ supports the concept of multiple inheritance, while Smalltalk

Nirvana Has Weeds
An OOPS may sound like avirtual nirvana. The
problem, however, comes in implementing such a
system. Many companies hear about the benefits
of an OOPS and commit large amounts of resources to it. Then they begin to realize that they
have effectively imposed anew culture that is as
foreign to today's programmers as trees are to the
desert dweller. Specifically, the following issues
come up time and time again.
ILLUSTRATION

VICKI GULLICKSON © 1992
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OOPS VIA DDE

DDE MESSAGES

PRIMER OF OOPS TERMINOLOGY

Table 1: To be considered object-oriented, aprogramming language must have three basic characteristics: It
must be object-based, class-based, and capable of class
inheritance. Other characteristics often found in fullblown object-oriented languages are also listed.

Table 2: DDE is an open-ended, language-independent,
message-based protocol that lets applications exchange
data or commands in any mutually agreed-on format.
The basic concept is that of aconversation between
client and server, with the client being the initiator.

Term

Definition

Message

User

Description

Object

The data and access to it.

INITIATE

Client

Begins aconversation.

Class

A template used to create new objects. A class
encompasses both data and methods.

INITIATEACK

Server

Acknowledges aconversation
initiation.

Instance

One implementation of aclass template.
An object is an instance of aclass, containing
the data- interface implementation.

REQUEST

Client

Requests data from aserver.

DATA

Server

Sends data to aclient.

Instance variable

An object's data.

EXECUTE

Client

Requests command execution.

Encapsulation

The representation of an object and its data indiscrete units. The isolation of one object
(and its data) from other objects.

ADVISE

Client

Establishes ahot link with a
server. (The server agrees to
notify the client when data
changes.)

Method

An operation that performs data access.

UNADVISE

Client

Terminates aserver's hot link.

Messages

The mechanisms by which objects communicate. A message lets methods send or receive
data. The messages an object responds to form
the basis of its protocol.

POKE

Client

Sends data to aserver.

ACK

Client or
server

A positive or negative
acknowledgment of aprevious
request.

TERMINATE

Client or
server

Terminates aconversation.

Protocol

The messages an object responds to.

Polymorphism

A fundamental concept of OOPS: the ability to
send the same message to objects of different
classes. These objects would all receive the
same global message but could respond to it in
varying ways; for example, a "+" message to
an integer object means addition, whereas,
to astring object, it might mean concatenation.

Inheritance

The ability to pass along class properties from
one class to another. The resulting subclass
has all the properties of its parent, which is the
superclass.

Subclass

A class having all the properties of its parent
class, as well as localized changes.

Superclass

A parent class of asubclass.

Multiple inheritance

The ability to inherit from multiple parents.

Object-oriented
language

An object- and class-based programming
language that is capable of class inheritance.

does not. Thus, the choice of language has major design ramifications.
•Class determination. A class is atemplate that you use to create new objects. Therefore, it's important to create the correct
set of classes for aproject. Unfortunately, class definition is more
art than science. Although there are many predefined class hierarchies, you must usually go beyond them to create application-,
industry-, or company-specific classes. Then in 6months or a
year, you may realize that the classes you established are not
feasible. You may need to restructure the entire class hierarchy,
totally devastating the original schedule.
•Performance. In asystem where everything is an object and
all interaction is via messages, messaging traffic has some obvious
ramifications on performance. As technology advances, with microprocessor speed and power and memory size all increasing, the
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situation will greatly improve. But in today's environment, an
OOPS application design that isn't tuned for performance probably won't be commercially feasible.
Ideally, there would be away to address these problems effectively while still garnering the short- and long-term benefits of
an OOPS development strategy. A methodology would exist that
would be easy to learn (and intuitive), language independent,
and simple to restructure and wouldn't create aperformance
drain on the system.
DDE Fills the Bill
In the OS/2 PM ( Presentation Manager) and Windows operating environments, amessage-based protocol allows applications to exchange information. DDE is open ended, allowing two
applications to exchange data or commands in any mutually
agreed-on format. The key is that the operating system supports the protocol. As long as the language you use supports the
operating system's APIs for DDE, the protocol is language independent. If the operating environment supports DDE, applications using DDE need only interface with the operating system, not with each other. (Table 2 shows DDE's messaging
protocol.)
The basic concept behind DDE is that of aconversation. There
are two applications: aclient and aserver. The client initiates
and controls the conversation flow, and the server responds to requests from the client. Applications often act as both client and
server, carrying on multiple conversations simultaneously. As
long as you understand the basic conversation verbs, you can
establish interapplication communications at will.
The protocol delineates three established hierarchical layers—
application, topic (one per conversation), and item—that control the subjects for DDE communications. The application

SONY ENHANCED
DATA GRADE Da.
DESIGNED TO SAVE
YOUR BUSINESS.
NOT YOUR BIRTHDAYS.
The more information your business generates, the more you stand to lose. Because
D Eqpt

not all the 8mm tapes used by business are designed for business.
So before risking valuable data to a tape made for saving video memories, rely on

new Sony Enhanced Data Grade 138.
This compact D8 cartridge starts out where our video grade leaves off, holding up
to 5 gigabytes, for today's high-capacity storage and archiving. With data security
features you'd only expect from the Inventor of the 8mm video format.
For instance, new D8 has a more durable media for greater data integrity, taking over
1,500 full back-ups, to keep your business moving forward.
The shell is made to resist warping, while an improved lid reduces friction through
over 10,000 openings and closings. The result is a shelf life that will exceed 30 years
under recommended conditions. So your data will be around when you need it.
Since lost data can cost your business its lifeblood, trust yours to the safest place of all.
Sony Enhanced Data Grade D8. A memory worth celebrating.
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OOPS VIA DDE

OOPS/DDE MAPPING

ENCAPSULATED OBJECTS

Table 3: The major concepts of an OOPS map directly to
the DDE protocol. DDE can meet the requirements for
an object-oriented language, although it doesn't have
well-established structures for them. Although the DDE
provides short-term advantages, it won't replace afullblown object-oriented language in the long term.
OOPS

DDE

Object

Application,topic pair.

Method

Item.

Class

The grouping of an application and atopic
with items.

Inheritance

The establishment of identical groupings.

Multiple inheritance

The establishment of groupings with mixed
topics and items from multiple applications.

Polymorphism

Identically named items for various applications.

account
balance

Account object
(server)

Wtthdrawal

Customer object
(client)

layer is typically what one application would establish for itself.
For example, adatabase-interface application ( DBSERVE) might
have its supported databases as its topics, and various SQL (Structured Query Language) commands ( e.g., SELECT and RETRIEVE) as its items. Restructuring or altering the DDE interface
is as simple as changing topics or items. In terms of performance,
DDE messages don't carry any more overhead than other operatingsystem messages do.
By taking the major OOPS concepts and mapping them to the
An example of an OOPS implementation through DDE is a
DDE protocol, you can establish atable of correlations ( see
bank transaction—processing system. Both client (Customer
table 3). In fact, aDDE implementation can qualify as an obobject) and server (Account object) are encapsulated objects
ject-oriented language: It can be object- and classbased and ca(i.e., the client can only access the Account object through the
pable of establishing class inheritance. In practice, this means
server). The system uses DDE as the message protocol for all
that asystem can take advantage of the OOPS structural methodaccesses.
ology and still let people write in their favorite language, as long
as the language supplies the appropriate DDE API.
processes in the familiar language but use DDE constructs to
In the PM and Windows environments, you would write the apcommunicate and synchronize with other processes, creating a
plications as processes and send the DDE messages between sysframework for an object-oriented system. If asmall group of protem windows, each wingrammers wanted to program their application processes in
dow with its own handle.
ACTION SUMMARY Since handles are asys- Smalltalk or C++, they could do so independently. Thus, although
only afew processes in the system would be written in a "true"
tem resource, you could
OOPS language, the entire system would be an OOPS right from
run out of them in alarge
Many companies hear about
the start.
DDE implementation
(i.e., where many DDE
the benefits of an OOPS and
Banking on OOPS and DDE
processes are running at
commit large amounts of reonce). However, in a One common example of an OOPS implementation that can be
implemented via DDE is abank transaction—processing system
typical commercial ensources to it. Then they realize
(see the figure). Listings 1and 2show aserver (an Account obvironment, a32bit opthat an OOPS is foreign to many
ject) and aclient (aCustomer object), respectively, in DDE pseuerating system would
docode. Both client and server are encapsulated objects ( i.e., the
probably eliminate this
of today's programmers. Using
client can only access the Account object through the server).
concern.
DDE as an enabler eases enThe system generates the Customer object when someone tries to
One benefit of aDDE
access the server using an on-line teller system, an ATM (autoimplementation is that it
try into the OOPS world, permatic teller machine), or some other remote banking service.
allows astaged migramitting management to move
Regardless of the type of access, the system uses the same
tion between software
messaging protocol: DDE. A particular Customer object does
development cultures
forward cautiously without betnot necessarily require all of the server's functionality; for exand languages. For exting the ranch.
ample, an ATM transaction might not need the Deposit object.
ample, in aCOBOL or
Another example of aDDE OOPS implementation is acoopC shop, programmers
could write application
erative-processing data-retrieval system. You can implement the
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users create bigger apps.
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...and to analyze data, simply cut and paste .sour
FORTRAN output into programs such as
Microsoft Ertel for Windows and you can view it
instantly in graphical form.

With the new Microsoft' FORTRAN Professional
Development System version 5.1, your existing code taps into
the power of the Microsoft WindowS 0graphical environment.
FORTRAN 5.1's new QuickWin library lets you develop 16-bit
apps that access greater memory than ever before - breaking
the 640K barrier on 286 and 386 machines.
You can use the FORTRAN QuickWin library to take
advantage of multiple I/O windows, multitasking, and cut
and paste. Or write FORTRAN routines called from mixedlanguage Windows apps. And FORTRAN 5.1 has Programmer's WorkBench, with anew CodeView debugger and
Source Browser.
To see the advantages of bigger, multi-windowed 16-bit
applications, give us acall at (800) 541-1261, Department R34
and order your FORTRAN update today.
Ms used herein, DOS' refers to MS-DOS or PC-DOS operating narenn. 41, 1991 Microsoft Corporation. All rights resened. Printed i/f the U.S.A. Inside the 50
United States, call (800)541-1261, Dept.1234,- outside the 50 Unded States, call (206) 936-8661. Customers in Canada. roll (416)568-35a1 Microsoft, MS-DOS.
OS/2. CodeVietc and the Microsoft logo are registered trademarks and Windows and Making aall make sense are trademarks of Microsoft Corporation.

PROGRAMMER'S TIPS MI
Key

Features

•Create Windows .DLLs in FORTRAN using •Complete online documentation for the
new or existing code.
FORTRAN language and all compile and
link switches.
•QuickWin Features:
-QuickWin child windows ate easily created •DOS and OS/2 run-time libraries are comusing the OPEN statement.
patible with other Microsoft languages.
-User-defined positioning and titles for child •Floating-point support includes co-processor,
windows.
emulation, and alternate math libraries.
-Automatically generated scroll bars for out- •100% ANSI 77 compatibility and numerous
put that extends past asingle screen.
IBM 1VAX® and ANSI 8X extensions.
•CodeView debugger supports DOS:
•New BYTE keyword emulatesVAXdata types.
Windows-based and OS/2® applications.
•Language Extensions include DOUBLE
COMPLEX variables, precision and maxex•Extended CodeView debugger for large DOS
ponent inquiries.
programs.

•Use the new /MW option with the
FL command to invoke the QuickWin library. For example: "FL/MW
MYAPP.FOR" is all it takes to make
MYAPP aWindows-based program.
•Use the ALLOCATE statement to
dynamically size arrays and to
access more than 16MB of memo'',
on a386.'

Microsoft

Space - Savers

OOPS VIA DDE

Listing 1: In this DDE pseudocode for the Account object. Bank Name and Account Number define the
server object. Each specific account generates adifferent Application/Topic pair. Item lists methods
for the Account object. Both client (see listing 2) and
server are encapsulated objects.
Begin Definitions
Application = ' Bank Name'
Topic = ' Account Number'
Item = ' Balance', ' Deposit', ' Withdrawal'
End

Stand- Alone LCD Monitor
$995.00
This 10" black on white monitor is easy-to-read, yet compact.
Resolution is 640x480 for sharp, flicker- free image. Sharp's
high refresh rate, triple supertwist nematic technology with
back lighting provides asuper bright, low radiation screen with
a wide viewing angle. The adjustable monitor base is only
29x14 cm. It lets you mount the LCD monitor on vertical
surfaces or fold for transport. Comes with 1.5 m cable and VGA
adaptor card. No external power required. IBM AT compatible.

Initialization
Do Forever
Receive Message
Case ' Initiate'

//

' Initiate'

Check application (` Bank Name')

DDE message

and topic

('Account Number')
If available
Send ' ack'
Else
Send negative ' ack'
Endif

beN
viecY
ote ,.

Case ' Request'

//

' Request'

DDE message

Case ' Balance'
If valid client
Send balance data for account

qB

Else
Send negative ' ack'
Endif
Case ' Deposit'
If valid client
Update balance data for account

Popular Space- Saver Keyboard
$913.00
First successful alternative to conventional keyboard saves 60%
desk space with afoot print of 27.3 x 15.2 cm. Has full travel
tactilly responsive keys with standard left-right spacing for easy
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many
language versions available.

Send ' ack'
Else
Send negative ' ack'
Endif
Case ' Withdrawal'
If valid client
Validate withdrawal amount
If ok
Update balance data for account

Çr VGA Monochrome Monitor
$198.01)
640 x480 resolution black on white screen with afoot print
to match the Space-Saver Keyboard of only 25.0 x25.7 cm. Tilt
and swivel stand. No adaptor card included.

Send ' ack'
Else
Send negative ' ack'
Endif
Else
Send negative ' ack'

To Order
Call Toll Free

1-800-328-2589

and COD accepted.OEM and reseller volume discounts available.

1-703-662-1675

First Choice In Space-Saver Peripherals
2836 Cessna Drive • Winchester, VA 22601
Phone 703 662-1500 • Fax 703 662-1682
[
.

Case ' Terminate'

// ' Terminate'

DDE message

If valid client

1year warranty on all products shown. Order direct from stock
with 15 day full return privileges. Visa, MasterCard, AmEx charges

Spec Sheets Sent
By Automatic 24 hr.
FAX Transmission

Endif

s+Ird

!Tel

J

150 BYTE • JUNE 1992

Circle 95 on Inquiry Card
(RESELLERS: 96).

Send ' terminate'
Endif
Enddo

system on aworkstation where it interacts with up to five mainframe sessions, sending or receiving data, as well as directly
with the workstation user. The workstation has local data and
file storage and can write reports, chart graphs, and send data to
aspreadsheet.
To establish such asystem, you divide the functionality into
processes, each designed to handle adifferent function: acommunications server, adatabase server, afile server, five mainframe
servers, an external applications server, aservice provider ( for
reports and graphs), and a main applications router. A true
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The critics agree: DR DOS® 6.0
delivers more of what today's PC users are
looking for in astate-of-the-art DOS
operating system:

Flawless operation of all PC applications,
and advanced capabilities for highest
productivity:

best DOS. And the best value, too. Get the
facts by fax: 1-800-955-DOS6. '1=n, 702

PC Magazine, November 12, 1991

And acomplete package of indispensable
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Find out today why DR DOS 6.0 is the

complete MS-DOS 5compatibility
with morefeatures andAnctions:'
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Support
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Arkp 3.0
for

Scientific Data Analysis
Signal Processing & FF7's
Filter Design
Speech ¡ Communications
Sonar & Radar
Electronics Design
Mechanical Test
Vibration Analysis

Listing 2: In this DDE pseudocode for the Customer
object, Application and Topic still refer to the
server object (see listing 1). However, Item shows the
methods for the Customer object, which is generated
when you try to access an account using an ATM or
other on-line banking service.
Begin Definitions
Application - ' Bank Name'
Topic = ' Account Number'
Item - ' Balance Inquiry', ' Deposit Request',
'Withdrawal Request'
End
// Search via Initiate message for server object.
Poll

Medical Imaging
Satellite
Seismology
Terrain Rendering
Communications

for server (' Bank Name', ' Account Number')

Do Forever
Receive Message
Case ' Balance Inquiry' // User- generated message
Make inquiry with request message,

item =

'Balance'
If negative ' ack'
Display error message
Else
Report account balance

11111111

Data Acquisition
IEEE-488
Test & Measurement
Process Control
Quality Improvement
Manufacturing Test

Endif
Case ' Deposit Request'

// User- generated

message
Send deposit

request with request message,

item =

'Deposit'
If ' ack'
Display ok message
Else
Display error message
Endif

Statistics
Experimental Design
Hypothesis Testing
Peak Analysis
Chemistry
Medical Research
Quality Management

Case ' Withdrawal Request' // User- generated
message
Send withdrawal request with request message,
item =' Withdrawal'
If ' ack'
Dispense money
Else
Display error message
Endif
Case ' Terminate'

Inverse ITranspose
Eigen Values & Vectors
Matrix Math
2D FFTs and convolutions
3D and 4D Graphic Displays
Operations Research

CALL1-800-777-F1_,Flt
for your free DADiSP Trial Kit. DADiSP is available for
SUN, HP, IBM, NeXT, DEC, Concurrent, and Silicon
Graphics workstations, and of course, IBM PC compatibles.

DS Fe
Development
Corporation
One Kendall Square, Cambridge, MA 02139,
617-577-1133, FAX: 617-577-8211
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//

' Terminate'

DDE message

If valid conversation
Send ' terminate'
Endif
Enddo

production system would, in all probability, also contain an additional process for error handling and/or system diagnostics,
and it might well take more than one process to implement any of
these services. In the OS/2 environment, all the processes would
probably involve multiple threads of program execution. None of
these considerations, however, has adirect impact on the architectural framework of the DDE environment.
All processes can have one application level, since all are part
of asingle production application. The additional considerations
then become what topics or items to have and whether each process should function as aclient, aserver, or both. The following
is adescription of each process.
•Communications server. This process acts as the gateway, or
router, to the mainframe server processes. It determines which
mainframe the data resides on (or should be routed to) and

SAFE
AT
ANY SPEED.
EVOLVING
THE
STANDARDS
INTERCHANGEABILITY

In rewritable optical media, driving at the wrong speed can be hazardous to
your priceless data.
But when you drive a Sony 3.5 inch rewritable optical disk, safety
prevails at every turn. Because Sony disks are precisely tuned to perform

across all 1800-3600 rpm ISO standard drives.
The fact is, users should pay as much attention to their disk's performance as to the drive's
for a very simple reason. Multiple technological differences exist, affecting the way different
media behave in various rpm drives.
Which means the media that you select can have a direct impact on how well your drive
performs, as well as the reliability of your data.
So whatever speed you're driving, be sure you always fill up on premium.SONY"
Sony 3.5 inch rewritable optical media.
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Copia International Ltd.
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TO MAKE
A SMALL
CONNECTION
Laptop/Notebook PC presentations on
alarge screen color TV with the Model
701 Pocket Videoverter T"
By connecting the Model 701 with any color television
set, you're able to give apresentation or training program to alarge audience with greater ease and clarity. The Model 701 also gives you the ability to create
and customize video cassettes for VCR's. The promotional uses of video cassettes in today's market are
endless. Call or write for specifications.
k

Model 701N ( NTSC) or 701P (
PAL)
include AC adaptor, cables and software

ZEIEBYTE
TECHNOLOGY. INC.

270 E. Pulaski Road
Greenlawn, NY 11740
TEL: ( 516) 423-3232
FAX: ( 516) 385-8184

14800)835-3298
CONNECT • COMMUNICATE • SUPPORT
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forwards the messages appropriately. Thus, the data source and
destination are transparent at the workstation level. The communications server process needs to act as both client ( to the
mainframe servers and the applications router) and server (to the
process sending or receiving data). Its topics and items would
probably be similar to those on the mainframe servers (and most
likely originally inherited from the communications server).
•Database server. This process handles data stored locally at
the workstation. It is aresource controller, ensuring that the data
update and retrieval for up to five mainframe sessions and an
interactive terminal do not corrupt the information store and that
errors in data transmission result in controlled rollback. This process acts only as aserver and deals with data storage and retrieval, just as the communications server does, so it might inherit
at least some of the communications server's topics and items.
You can add or remove topics and items as required.
•File server. For convenience, local workstation files hold reports,
data, graphs, and other user information. The file-server process
controls file storage and retrieval and acts as aserver. It probably
has unique topics and items; thus, it doesn't inherit them.
•Mainfi -ame servers. These processes deal directly with the mainframe sessions and often interact only with the communications
server, thus acting only as servers. You can enable them to function with the database server as well.
•External applications server. This process sends data to a
spreadsheet. You need aspreadsheet that understands DDE; the
spreadsheet definitions largely determine the topics and items
that the external applications server uses. The rest of the topics
communicate with the client process.
•Service provider. This process functions as aserver, handling requests from its clients for charts, graphs, reports, and other summary information. The service provider has unique topics and
items.
•Main applications router. This process interacts with the user and
accepts data input. It is aclient for most of the other (server) processes.
Note that this outline does not contain adirect language dependency. A systems architect specifies the I/O for each process
via DDE topics and items. As long as all programmers adhere to
them, developmental activities center around the individual processes, leading to more manageable debugging scenarios. You can
readily carry out systems tests using test drivers and other "stub"
modules; this method allows rapid prototyping, since you can
better isolate the problems and create stub modules to test various parts of the system.
Paving the Way
Using DDE as an OOPS enabler does not do away with the requirement for an object-oriented development language. DDE
is not aprogramming language and does not have well-defined
structures in place for establishing classes and inheritance. However, DDE allows you to apply existing technology and programming expertise.
The DDE approach eases entry into the OOPS world in acontrolled manner, permitting management to move forward cautiously, rather than precipitously betting the ranch. DDE does
the job today while paving the way for tomorrow.
Kevin Kornfeld is asenior marketing support representative for
IBM's Software Vendor Systems Center (Roanoke, TX), and
Kevin Gilhooly is asenior software engineer for the Computer
Task Group. You can reach them on BIX do "editors" or on Internet at kevink@dalhqic2.vnet.ibm.com and kgilhooly@
mcimail.com, respectively.
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AutoCAD drawing for you. See

sheet, it can revise your

same objections to learning

how long that takes you by hand.

CAD. So we've finally decided

With the new AutoCAD

to do something about them

Extension for Windows, all the

Objection # 1.

advantages AutoCAD users

"IT TAKES TOO LONG

have been hoarding are now

TO LEARN."

accessible to you. Now your

Not any more. Now
AutoCAD® runs on Windows"

The intuitive Windows interface, tools and icons make
AutoCAD far more accessible

That means you get all the
advantages of AutoCAD with-

Using Dynamic Data Exchange you can eliminate many
repetitive tasks by linking AutoCAD to other Windows
programs.

AutoCAD gives you the tools to link your drawings to
spreadsheets. So you can explore the possibilities of parametric design.

drawings by selecting simple Windows tools and icons. So
your learning curve is much shorter.

addition, you can use the power of programs like Microsoft
Visual Basic" or Borland Turbo C++" to create custom

when it comes to designing, making revisions and creating

"I CAN'T DESIGN ON A COMPUTER."

Then use the Windows Clipboard to insert both pieces

multiple views.

Windows helps change all that. Its intuitive interface

into adesktop publishing program, so you can polish

boarding that makes computer work feel confining.
The AutoCAD Release 11 Extension for Windows also
lets you move back and forth effortlessly between other

your proposal.
"I CAN WORK FASTER BY HAND."
Okay, let's be honest about this. Maybe you and your

Windows applications. So you can work the way that

pencil can beat the blazing speed of AutoCAD for rough

comes naturally to you. Create abrilliant drawing on

sketching. But AutoCAD leaves your pencil in the dust

CAD applications that fit the work you do.
Only 899* for AutoCAD Release 11 Users.

That's not all. AutoCAD on Windows has another way
to make you more productive. It's called Dynamic Data
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ble with more than 650,000
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files will be instantly transferable, and your work compatiother AutoCAD users. That

Now AutoCAD Runs On Windows.

out memorizing command names. Instead, you create your

Iobjection #2:

With the Windows clipboard, AutoCAD drawings are easily
added to documents and presentations created on desktop
publishing paint, drawing or word-processing software

Still on the fence? Call 1-800-445-5415 ext. 671 for the
name of the nearest Authorized AutoCAD Dealer.

Exchange (DDE). With DDE, information flows in both
directions between AutoCAD and other Windows applications, like Microsoft® Excel® and Lotus 1-2-3f
So when you update an AutoCAD drawing, new costs
can be automatically computed on your spreadsheet. And

L. AUTODESK

•Suggested retail price Autodesk. the Autodesk logo and AutoCAD are registered trademarks of Autodesk. Inc All other trademarks are trademarks of their respective holders
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WINDOWS,
WINDOWS,
EVERYWHERE

The Creators
Of AutoCAD Have
Just One Thing
To Say To
All Those Who
Have Stubbornly
Refused
To Learn CAD.

Tt's hardly news that almost everyone—with one or two notable exceptions—

is jumping on the
1 Microsoft Windows bandwagon. IDC ( International Data Corp.) predicts that this year more than
two-thirds of PC operating-system sales will be Windows, increasing to 77 percent in 1993. Microsoft
says that it has sold 10 million copies of Windows so far.
Sales of Windows applications are setting records, too. The Software Publishing Association reports that, last year, sales of Windows applications increased by 196 percent over 1990; they were
up an astounding 228 percent in the fourth quarter. Compare that to a37 percent jump in sales of
Macintosh applications and only a6percent rise in DOS application sales.
Each day brings announcements of new Windows programs. Some of these programs are just
hastily conceived ports to Windows that add nothing more than anew interface and colorful icons
and fail to significantly advance the application's ease of use or functionality.
Such window-dressing is becoming rarer, however, as new programs that were
simply impossible to implement with a
command-line interface are easy to learn
and ajoy to use when coupled with a
GUI. As our special report on Windows
points out, auser-friendly PC executive information system would be unachievable without aGUI. The same
holds true for PC picture-editing applications that used to reside exclusively
on Macs. And the pen extensions built
into Windows will surely provide the
foundation for anew class of applications.
Obviously, Windows 3.1 is not the endall of GUIs. And, of course, Windows
applications are not for everyone. But
all it takes is seeing that new Windows
application that you can't live without,
and suddenly, you're hooked.

Windows Meets
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172
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WINDOWS MEETS THE PEN
Write 2000 words by hand? Never again!
But the imminent marriage of the computer and the pen does bring many advantages.

I

've often thought about my fifth-grade
teacher, Mrs. Cloud, who vainly
fought to improve my handwriting.
Thanks to the typewriter—and then
the computer—the skills she cherished no longer seemed to matter. The keyboard gave me blazing speed and total legibility; top that, Mrs. Cloud! Well, perhaps
she'll have the last laugh. The imminent
marriage of the computer and the pen
brings us full circle.
Will pen-based systems transform the
desktop computing landscape, or will they
define anew form of mobile, ubiquitous
computing? Both, Isuspect. We want computers to melt into the woodwork, to weave
themselves into the very fabric of our lives.
That means they'll have to embrace the
most basic tools of civilization—including the pen.
Whether pen computing demands revolutionary, or merely evolutionary, operating-system support is atopic of much debate at the moment. Go Corp.'s PenPoint
takes the revolutionary tack. Designed
from scratch to host an emerging breed of
"pen-centric" applications, PenPoint breaks
ground in anumber of areas ( see "The
Point of the Pen," February 1991 BYTE).
Microsoft, in contrast, has taken the evolutionary approach. The Windows 3.1 SDK
(Software Development Kit) ships with
the tools, libraries, and drivers that transform Windows 3.1 into apen-based operating system called
Windows for Pen Computing (or Windows for Pens, for short).
Manufacturers of pen computers (e.g., NCR, Grid, and Samsung) and pen applications (e.g., Slate) see merit in both approaches and are trying to support both PenPoint and Windows
for Pens.
You can test-drive Windows for Pens using nothing more than
an ordinary desktop or notebook system and amouse. For real development work, however, you'll need at least adigitizing tablet—
preferably one with an integrated display—or, better yet, astandalone pen machine like the NCR 3125.
Installing the pen extensions barely disturbs apreexisting Windows 3.1 setup. New mouse and display drivers appear in SYSTEM.INI, aset of pen-related tools show up on the Control Panel, and an application called PenPalette lands in the start-up
folder. In the SYSTEM directory alongside the multimedia extensions, you'll find new DLLs that empower Windows to recILLUSTRATION: NICKOLAI PUNIN © 1992

ognize handwriting and gestures. There's also apen driver that
acts as traffic cop, routing pen data to Windows as mouse events
or to the pen subsystem as strokes, depending on context.
Thanks to PenPalette, unmodified Windows 3.x applications
can make immediate use of the pen. You can write directly in dialog boxes and in pen-oblivious text editors like the SDK's EditFile (see screen 1). How? PenPalette watches for any window
that creates an Edit control—more specifically, an Edit control that uses the standard I-beam cursor. PenPalette then converts
the Edit control into aHEdi t (for "handwriting edit") control, preempts its input, sends pen strokes to the recognizer, gathers up the resulting characters, and pumps them into the window as keystroke events.
The same mechanism supports gestures, which come in two
flavors. Core gestures (
see screen 2) invoke basic operations,
like Copy, Cut, and Paste. An especially powerful core gesture is
Delete Words, aback-and-forth stroke that simultaneously defines
JUNE 1992 • BYTE
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HEdit Sample Application
File

12115

Edit

Dear Mom,

COrE.

Screen 1: The
PenPalette application converts
the Edit control
into an HEdit
control, routes
pen input through
the handwriting
rei•ognizer, and
feeds keystrokes
into pen-oblivious
applications.

41 I
and cuts. Also available are circle gestures, which you draw by encircling letters of the alphabet. These are systemwide
or application- specific macros that expand
into user-defined sequences of keystrokes.
You Train It; It Trains You
Recognition improves dramatically during your first few hours of interaction with
the system. An introductory tutorial on
gestures helps get you started. It demonstrates the gestures, invites you to reproduce them, and offers useful feedback.
such as " Your gesture was too far to the
right. - Once you begin writing in earnest,
training becomes an intricate duet—you
train the system. and it trains you. Any

EIVIE

ACTION SUMMARY

time the recognizer errs, you can launch
the Trainer.
Screen 3illustrates two kinds of errors
that you can use the Trainer to correct.
The first rin Margaret was not recognized
at all; the second awas misrecognized as
u. In both cases, you can tell the Trainer to
assign the meanings you intended—but
should you? In this case. I'd approve the r
but not the a; the latter is just too sloppy.
To call that shape an awould invite confusion with u. Here, I'd allow the Trainer

to train me to write amore carefully.
The Trainer can access the database of
character tOrms by meaning ( i.e.. character or gesture) or by shape. In screen 4, I
used the meaning gas the search key and
reviewed the set of shapes mapped to that
character. In screen 5. Iused agshape as
asearch key and retrieved the set of similar shapes. Some of these meant g, and
others meant y: the difference hinges on
the degree of openness or closure. Ifinetuned the discrimination between the two
by drawing shapes that tested the boundary
conditions and adjusting meanings until I
was satisfied.
If you inadvertently assign multiple
meanings to ashape ( see screen 6), you'll
want to resolve the ambiguity. In this case.
Idecided to preserve the meaning S and
adjusted its size accordingly ( see screen
7). Note the cursive appearance of some of
the ssamples in screen 6. Although the
recognizer does not support connected cursive handwriting, it handled broken cursive very nicely once Itrained it to do so.
You can also train the system to recognize
pairs or triplets of characters ( see screen 8).
The system remembers all your training in afile that you can move to another
Windows for Pens machine. In addition, it

Edit Text

Backspace

Space

New Line

Cut

Undo

Paste

Delete

The first generation of pen-enabled computers will find markets very different from those
today's desktop systems serve.
Utility-meter readers, traveling
salespeople, and other mobile
information workers are the targets of the initial wave of pencentric applications. It wouldn't
be surprising, though, if pen

Copy

awareness starts infiltrating the
mainstream world of desktop
and notebook computing. The

4-

1+2

Delete Words

Extend Selection

ability to define and execute in
a single gesture is particularly
compelling.

Tab

Screen 2: The immediacy of gestural commands like Copy and Paste is striking.
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Unleash the power of the C
with Borland C++
Professional Cprogrammers are choosing
object-oriented C++ because they know it
increases productivity. And the C++ they're
choosing is from
Borland. Borland"
C++ 8t Application
Frameworks gives
you amazing code
reusability, extensibility and easier
maintenance. With more than 650,000 copies
of Borland's C++ products in use, Borland
C+ - sets the standard.

Cand C++ for DOS and Windows
Borland C++ & Application Frameworks is the
#1 choice of professional Cand C++ programmers for Windows and DOS application
development. The third-generation C4-+
compiler fully supports the AT&T CFRONT
3.0 standard C++, including templates! The
powerful Ccompiler fully implements the
INFO ANSI Cstandard. And
WORLD the Application Frameworks dramatically
reduce your development
time with sleek user
OF THE
interfaces and high-level
objects that bolt sight on
to your application with
1
9
9
J. just afew lines of code.

PRODUCT
YEAR

The C++ you can rely on!
Borland C++ & Application
Frameworks includes:
•ObjectWindows" for Windows
•Turbo Vision" for DOS
•Complete source code for both Application
Frameworks and the runtime library
•Borland C++ 3.0
Borland C++ 3.0 Includes:
•Full C++ with templates
•ANSI C
•Global optimizer

•Precompiled headers
•Windows Development Environment
•DPMI support
•ObjectBrowsee visually displays classes
•EasyVVin" converts DOS apps to Windows
• Resource Workshop to create Windows
dialogs, menus, bitmaps, icons and more
•WinSighr message tracking utility
•Turbo Debugger. for DOS and Windows
•Tnrbo Profiler" for DOS and Windows
•Object-Oriented Turbo Assemble'

Borland makes your transition
from Cto C++ easy!

Borland has created two video training packages, complete with workbook and
sample source code that you can plug right in to your program. And now with
your order, you can get one FREE (
retail value $99.95). If you buy Borland C++
($495 suggested retail price*), you'll receive the World of C++ video training
package absolutely free. If you buy Borland C++ & Application
Frameworks ($749 suggested retail price*), you'll get World of
ObjectWindows for C++ FREE.

See your dealer today or call now,
1-800-331-0877, ext. 5352
ACT NOW! WHILE SUPPLIES LAST

BORLAND

The Leader in Object-Oriented Programming
•
All woes are In U.S dolla -s Dealer peces may sruy Offer good eUS and Canada only Copyright CS 1992 Borland International. Inc All nohts -eserved All Borland products are trademarks of Borland InternatIonat Inc BI 1480
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Microsoft Shape Viewer

Trainer
Highlight the ink to train by selecting the
misrecognized text in the boxes below.

a

?

g

r

e

t Ltlti

Lti

View by character

E
J
E
J
E
J

Train...
Close

ret

Help

Ooze

I

amp

I

Close

I

legyefflest..til
Screen 3: You can tell the Trainer that you meant the second
aas au, but is that fair?

Selected shape is reco nized as
Add--

o

I

bilete

Screen 4: The database stores avariety of samples of
my g. The Trainer can access adatabase of character forms
by meaning (i.e., character or gesture) or by shape.

Size—

I

rChoos
----7 —
whkh shapes to view.

Microsoft Shape Viewer

Microsoft shape Viewer
View by character

iew by appearance

close

LlelP

Selected shape is recognized as:

CT' jJ/

I
I

new
Selected shape is reco nized as:

* Add _

Add—

S

I

1
-1231

Relete

firliz e...

I

I

Delete this meaning from the selected shape

Screen 5: The shapes that match the search key can have
dittiTent meanings. Here, the other two shapes mean y.

Screen 6: If ashape acquires multiple meanings, _you'll need

1(1 rem( ) re the ambiguity.

Microsoft Shape Viewer

Size/Position
Use the sliders to adjust the size and position,
relative to the sample shapes, for this shape to be
recognized as " s".

View by multiple characters

OK
Cancel

close

I

heap

1

Selected shape is recognized as:

th

Screen 7: Specifying ashape's size and its position relative

in ( 1luseline helps resolve ambiguity.
Screen 8: Training the system to accept pairs or triplets of
characters allows for abit of connected cursive writing.

Add...
Delete

1

Adjust the baseine and size for the selected meaning.
continued
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MouseMan Cordless Radio Mouse— nothing stands in its way,
or ties it down. Unique radio technology controls your cursor

MouseMan Coroless also feels awesome unique ergonomics;
adjustable resolution; 100% compatibility; programmable

from up to six feet away, no matter what's on your
desktop. Battery lasts up to ayear. Sure beats wimpy
infrared mice— those signals get fouled up by any
little thing and suck batteries dry in afew hours.
-these tiodemarks are the prcperry of their regtsteed »nets GSA approved

Windowr-crunching buttons. All for about the
4;bs

I •

1.0GiTECFI

same cs most corded mice, complete with
money-back satisfaction guarantee.
1-800-231-771Z ext. 347
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EURODECK

BEM Sane.: Application

The First Computer Postcard
DeckTargetingtheExploding
European Market!!!
By the end of 1992, the European
Community will be a $ 14 trillion
market. In fact, behind the US, it's
the largest microcomputer market in
the world!
If you are aBYTE subscriber in
Europe, watch for the new
EURODECK coming to you soon!
The BYTE EURODECK contains a
selection of state-of-the-art
products important to you
and your business.

Advertisers!
The BYTE EURODECK offers you
aunique direct mail approach
to increasing sales in this fastpaced computer market.
Circulation of the BYTE Eurodeck is
targeted to 50,000 computer buyers
in over 20 countries in Western
Europe. Take full advantage of the
benefits of the upcoming unification
of Europe in 1992! For information
on the next BYTE EURODECK,
call Jim Bail today at

603-924-2533!
Companies outside of North America, please
contact your local representative.

Screen 9: Writing in the boxes feels awkward but improves recognition.

Doug's Window
Hold!
Graph

Release!

rn

Recognize!

{D}o(u1U)(gly}{11e}{al9)s

Result Douglas

77
Screen 10: The symbol graph that the recognizer produces often includes alternative
interpretations for characters. Dictionaries help the system arrive at afinal result.
maintains alist of users and their preferences. From the Control Panel, you can
tell my machine to load your training
database. If you're left-handed, you'll also
want menus to drop to the right rather than
the left so that your writing hand, resting
on the display, won't obscure them.
Pen Awareness
An unmodified application receives handwriting and gesture support only when
PenPalette is active. By registering itself
with the pen subsystem, an application
frees itself from this dependence. Minimally, that involves testing for the presence of the pen subsystem and then calling
RegisterPenApp. The application's
Edit controls become HEdit controls
that handle recognition. This looks like
the same result you get with PenPalette,
but the behavior differs in asubtle and interesting way.
Consider the EditFile application in the
Windows 3.1 SDK. Using PenPalette's
support, the program reacts to the Copy
gesture with the message "Command not
implemented." That's because PenPalette
converts the gesture into an accelerator
key, Control-Insert, which the application
sees as amenu selection, IDM_COPY,
that it does not implement in this case.
When Iregistered the application with the
pen subsystem, however, gestures like
Copy and Paste simply worked.
These behaviors come "for free" with
pen awareness, and they are immediate,
requiring no interaction with the menu system. While you generally have to add code
to achieve pen awareness, it's interesting to
note that that's not always so.
An application that is minimally pen-

aware is also, not surprisingly, minimally
useful in the absence of akeyboard. Applications that target pen-only machines
need to be truly pen-centric, and that means
cracking open the Windows for Pens API.
Since handwriting recognition isn't perfect, pen-centric applications strive to optimize the use of the pen. One option is to
use BEdit (for "
boxed edit"; see screen 9)
rather than HEdi t controls. Writing in
the character boxes is about as much fun as
filling out acredit-card application, but it
does enhance recognition.
In many cases, it's useful to constrain
the allowable inputs to HEdi t or BEdi t
controls—afeat that entails manipulating
Windows for Pens' central data structure,
the RC (recognition context). One of the
slots in an RC specifies sets of allowable
characters, or ALCs (alphabet codes). Here
is how you'd set afield to recognize only
uppercase letters, digits, or gestures:
RC rc;
rc.alc = ALC_UCALPHA I
ALC_NUMERIC I ALC_GESTURE

The special constant ALC_USEBITMAP
instructs the recognizer to scan a32-bytelong bit field that maps the 256 ANSI
characters. Only the characters corresponding to the bits that you've set will
be recognized.
Dictionaries
The recognizer's raw output isn't simply a
string of characters, but rather asymbol
graph (
see screen 10) that can encode several alternative meanings for each input
shape. The system refers to adictionary
to help select the likeliest interpretation.
continued
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WHAT MAKES SOME
PRESENTATIONS
MORE COMPELLING
THAN OTHERS?
CAPTIVATING PRESENTATIONS ARE EASY
WITH DECPRESENT FOR SUN SPARCSTATIONS.
Now your presentations can really excite your audience. All you need to turn your great ideas into
compelling visuals is your Sun®SPARCstation- and DECpresent' software.
With DECpresent, you can build clear and attractive slides from asimple outline in
minutes, mix and match slides from other presentations, and even link your slides to live data on the
network. The sorter view displays your entire presentation on the screen, and speaker notes ensure
that you'll make the most convincing points. You'll create presentations that look like they took
hours to prepare in just afew short minutes.
Call your favorite reseller listed below for our demonstration
disk and see how DECpresent can make you astar.

d

SPECIAL OFFER — S795 per user until June 27, 1992.
Qualix Group
1800 245 8649

D I go • I
- AL.

UNIX Central
1800 553 8649

The

OP LN

DUX Software
1-800-543-4999

ADVANTAGE,

Equipment Corporation 1992. The DIGITAL logo and DECpresent are trademarks of 'Seal Equipment Corporation. Sun isno registered trademark and SPARC-station is atrademark of Sun Mitrosystems. Inc.
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27 million
Americans can't read.
And guess who pays the price.
While American business is trying to stay competitive with foreign companies, it's paying an
added penalty. The penalty of double-digit illiteracy.
Believe it or not, 27 million American adults can't read and write. Another 47 milLon are literate
on only the most minimal level. That adds up to almost one third of our entire population. and
probably adisturbing number of your employees.
What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%-75% of
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion.
Illiteracy costs you through your community, too. It robs the place where you work and live of
its resources. It undermines the potential of the people who make your products and the people
who buy them. No dollar figure can be assigned to this. But over the years, this may be the
costliest loss of all.
What can your company do about this? It can join in local efforts to fight illiteracy. It can
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a
more literate community.
The first step is to call the Coalition for Literacy at 1-800-228-8813 or fill out the coupon below. Do it today. You may find it's the greatest cost- saving measure your company has ever taken.

e:
rn
A
pt

Iwant my company to loin the fight against illiteracy

Please send brochure with additional information

Li We want to discuss funding the Coalition for Literacy
Please have arepresentative contact me

Name
Title
Company
Address

Phone
Please return

(Illtion for Literacy
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State

City

to

A dictionary is aDLL that exports the standard entry point Dic tionaryProc and
responds to some or all of aset of standard requests.
Windows for Pens ships with two dictionaries. The main dictionary, always consulted unless an application specifies otherwise, uses astandard English lexicon
(Soft-Art's spelling checker) to help in-

65 Aluminum Co. of Amer.

21

Aliterate
America
is agood
investment.

WINDOWS

Coalition for Literacy
Business Division
PO Box 81826
Lincoln. NE 68501 1826

¿Tr

he pen makes
a better mouse
in some ways.

terpret symbol graphs. Applications can
also enlist the help of the user dictionary,
which compares symbol graphs to lists of
words contained in plain ASCII text files.
Both of these dictionaries operate conservatively; they don't force interpretations to match dictionary entries. However, it's possible and often useful to build a
custom dictionary that completes partial
input. The Windows for Pens SDK includes asample expense-form application
that works this way. As soon as the recognizer returns an H in an expense- item
field, the custom dictionary completes the
word Hotel.
To enable the user dictionary or acustom dictionary in agiven recognition context, you fill an RC slot with apointer to its
Dic t onaryProc. To configure it, you
call the Dict ionaryProc with requests
like DIRQ_OPEN (open aword list),
DIRQ_SETWORDLISTS (set the current
word list), or DIRQ_ADD (add aword to
aword list). To enable completion, you
specify the RC option RCO_SUGGEST,
which in turn invokes the dictionary's
DIRQ_SUGGEST method.
Although dictionaries condition the interpretation of asymbol graph, applications can always override that interpretation by inspecting the symbol graph
directly. It's abit more work, though. Instead of relying on the automatic recognition that the HEdit and BEdit controls
provide, the application must call the recognizer directly.
One approach is to call IsPenEvent
on receipt of aWM_LBUTTONDOWN
message (i.e., aleft-button mouse-click). If
this function returns true, the user has started to write. The application initializes an

This Approach
Eliminates All Barriers
To Databases.
111

For many of us, running
power. Even the power to link up to 10
adatabase is like running
databases simultaneously.
, an obstacle course. If it
Something else you can harness is
has any relational power at
existing data. Approach is built for
Best Software
Winner
„,- all, you'll get snagged on
superb client/server performance from
programming. If you want
the ground up. Using our exclusive PowerKey"
to share information with
technology, you get something previously unheard
other databases, you'll hit a
of:100% compatibility with dBase? Paradox? or
;, wall. And, of course, there's
Oracle' SQL data.
the hurdle of
using adata'Approach for Windows is'
base over a
an amazing product with
features galore...No other
network.
Windows database to date is
Now someas powerful or easy to use...
You'll be as wowed by it as we
one's figured out
were," says PC Computing.
away around all
this. Fittingly, it's called Approach'
for Windows"--- aremarkable new
Windows database. The first truly
approachable one. And the only one
that's both astand-alone database—
with its own relational engine— and
afront-end to other data.
Break through the barriers of Windows databases. 'Approach prates y( ucan deliver ahigh performance
relational database anyone can use," lauds Technical Director J. Diamond of the Windows User Group.
Approach is so easy anyone can
use it. It takes just minutes to build anew database
Since Approach is also 100% network
or produce aprofessional report. You'd expect that
compatible (no set-up required), you can access,
from adatabase with this much speed. One that
manipulate, mix, update, and report on inforincludes atightly integrated, built-in forms design
mation while others work on the same file, in
package with extensive graphics tools, aslew of
either Approach or the native application.
\ turnkey business templates,
So call us at 1-800-Approach or see your
t
and areport generator.
local dealer. Because if you want the database
Everything you need
path of least resistance, there's only one Approach.
to harness relational
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We've bottled all the graphics and layout
tools you'll need. So even afirst-time user
can produce professional reports in minutes.
Circle 311 on Inquiry Card.
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1992. Appniaeh Software Corporation.
311 Penobscot Drive. Redwood City. CA
94063. Approach and PowerKey are
trademarks of Approach Software Corporation.
Windows is atrademark of Microsoft Corp.
All other trademarks are properties of
their respect ise companies.
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RC and calls Recognize. When the recognizer finishes, it sends aWM_ RCRESULT message, which carries apointer to
an RCRESULT structure that contains the
recognized characters, the symbol graph,
and the corresponding ink.
Working with Ink
If you're taking notes rapidly and don't
have time to correct your writing, you
might want to defer recognition until a
more convenient time. And of course, if

you are signing your name, you don't want
recognition to occur at all. Raw pen strokes
that you can store, copy, or replay—aspecial data type called ink—play acritical
role in pen computing.
Consider the notepad next to your telephone. Its pages say more than the alphanumeric characters you've written there;
diagrams, arrows, and other visual cues
subtly enhance the information content.
Emerging pen-centric applications support
these kinds of annotations by enabling the
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VT emulation under Windows
KEA has VT emulation and connectivity products for your PC: KEAterm
VT emulation for MS-Windows; ZSTEM VT emulation for MS-DOS and
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collection and manipulation of ink.
To defer recognition in aHEdi t or
BEdi t control, you need only send its
window the HE_SETLNKMODE message.
The complementary message HE_STOPINKMODE activates recognition again.
At alower level, you can use the ink handle included in an RCRESULT structure to
duplicate, redisplay, resize, or enumerate a
set of pen strokes.
Alternative Recognizers
Recognizers are replaceable components in
Windows for Pens. Since the default recognizer is aDLL, you can just replace it
with another DLL that conforms to the
standard protocols for collecting pen data,
forming asymbol graph, utilizing dictionaries, and responding to training requests.
Nestor's NestorWriter is one example of an
alternative recognizer now being licensed
to manufacturers of pen-based systems.
(It can also replace PenPoint's recognizer.)
While developers of pen applications
aren't going to build full-blown handwriting recognizers, they're likely to create
auxiliary recognizers that handle application-specific shapes. For example, Windows for Pens comes with ashape recognizer applications can use to convert wobbly hand-drawn lines, ellipses, and rectangles into clean GDI (Graphics Device
Interface)-rendered lines, ellipses, and rectangles. The pen SDK also has askeleton
for building aspecial-purpose recognizer.
The Power of the Pen
The first generation of pen-enabled computers—at least 15 companies say they'll
have units for sale by this fall—will find
markets very different from those today's
desktop systems serve. Utility-meter readers, traveling salespeople, and other mobile
information workers are the targets of the
initial wave of pen-centric applications.
Clearly, Windows for Pens deserves its
fair share of that market. The pen extensions exhibit aclean, modular design and
benefit greatly from the existing base of
experience with Windows programming.
Iwouldn't be surprised, though, if pen
awareness starts infiltrating the mainstream
world of desktop and notebook computing. Ihope I'll never again have to write
2000 words by hand—either on paper or
on apen computer. But the pen does make
abetter mouse in some ways. The ability to
define and execute in asingle gesture is
particularly compelling. Mainstream Windows programs could learn some useful
tricks from their pen-centric cousins.
Jon Udell is aBYTE senior technical editor at large. You can reach him on B1X as
"judell."
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The Weak Continues!
Introducing the Windows version of
the best-selling communications software in the world.
PROCOMM PLUS has opened the eyes of the world to a
superior communications package. Now, people with their
sights set on communicating with Windows have achoice
just as clear. PROCOMM PLUS for Windows. The power
and ease of use of PROCOMM PLUS combined with the

elegance of Windows. Look for it now at your software
dealer. If you currenLy own PROCOMM PLUS, upgrade to
PROCOMM PLUS for Windows for just $69.00 by calling
1.800.326.4999. And discover for yourself why PROCOMM
PLUS for Windows leaves the competition in the fog.

mte,

jjjjj 7:[

,

id

"
'MY

ntrwony

AS1,
11S

mc
ler

e

z;i1

TORN'

DATASTORM TECHNOLOGIES,

INC.

P.O Box 1471 • Columbia, MO 65205 • 314.443.3282
Circle 24 on Inquiry Card.

Joe

•
•

—aC-1¡

DATA

.1
JAL
bel

*
I '
•

"

• r

S
i
T
r
HE

YOUR WORK
4e

New Time Linefor
-- - Windows. Because using P
À
7
yourproject management 11, --software shouldn't be a
project in itself.'
If the project management
software that you've tried has
been long on promises and
just short of impossible to use,
you haven't seen Time Line® for
Windows.
An entirely new
version
of Time
Line, the
industry
standard,
FOR WINDOWS designed

TIVE
LINE

Once again, Symantec sets the standard
for pruject management.

from the
ground up to be easy to learn,
responsive to your needs, and
extremely powerful.

So usable,
you'll actually use it.
If you can work aspreadsheet,

Cd-Pilot
When do you orant to schedule Ih,. took ,
• 5et dependency to glad alter Budget Appsoval
L. Start on 21/Jun/92
0 [nil on 11//Jul/97
OK

Co-Piltd,our unique tm-board consult(
ewe:pork out ofyour project.

1

Caned

f,,ke>s Me

structure an outline, and use a
mouse, you can be up and printing
your first reports in less than
an hour. Atrue graphical Windows
application, you simply point,
click, and drag to re-arrange
elements in your schedule. Use
the Connect lbol to set task and
resource relationships by drawing
aline. And import files from Time
Line DOS, On Tar,get,'" and Microsoft Project for Windows.

Once you've started planning,
you won't go it alone. Co-Pilot,'"
our exclusive on-board logic, uses
plain English to prompt you
through the process of building
your schedule.

7b stretch tasks, re-prioritize (ten
dependencieksimply point and click on the Icon Bar

Realpower
made easy.
Time Line became the industry
standard for its unmatched set
of powerful, yet easily accessible

'This offer valid in the U.S. and Canada only. © 1992 Symantec Corporation. the more information in Europe, call 31-71-353111.In Austral ia,call 612-879-6577 Ever.i.uhere else outside U.S., call 498-252-3570.
Time Line is aregistered trademark of Symantec Corporation. Co-Pilot and C,alendar Report are trademarks of Symantec C,orporation. All other products are trademarks or registered trademarks of their respective holders.

GGER PROJECT!
YOUR PROJECT MANAGEMENT SOFTWARE.
Newfor

Itttetetratteteteteeeetritetetet t t '

Windows 3.1!

tools. That includes Symantec
innovations such as true effortdriven scheduling; as well as
resource leveling, individual
resource
calendars,
priority scheduling, OLE, and
Flexible ?meeting options, such as
schedule
Calendar Report, make it easy to
get what you need in theformal
consolidation. you need it in.
-

Professional reports,
thefirst time out.
Clear, concise reporting is
critical to getting your projects
approved and keeping them on
track. Time Line for Windows

such aproject. With Time Line
for Windows you can quickly take
control of your workload, With a
lot less work. If your current
software isn't working for you, call
1-800-228-4122, ext. 328-Y for
more information or ademo disk.
Or see your local dealer.
Ask about our competitive upgrade —just $199* (a $699 value).

excels
at producing
crisp, colorful,
and persuasive documents.
&attires like Autoscale optimize
printhig — even force documents
to one page, making it easy to
turn out professional-quality
presentations and status reports.
So you see, project management software doesn't have to be
Circle 51 on Inquiry Card.
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FLYING WINDOWS
Ten accelerator adapters offer the least expensive route to date for transforming
Windows into ablisteringly fast and productive environment

I

fyou're like me, your daily computing needs alternate between DOS and
Windows applications. When time is
of the essence, you still rush to your
DOS applications, such as WordPerfect and Lotus 1-2-3, to compose documents or to compute spreadsheet data. But
when you have more time, Windows has
an appeal that's hard to resist.
Time, then, is the driving force behind
your choice, and products that improve the
time restraints of Windows are of great
interest. Recently, Iexamined 10 speedenhancement adapters that can transform
the tediously slow Windows desktop into a
blisteringly fast and productive environment.
Moving Right Along
In some instances, it actually felt as if my
486/25 system had accelerated to 150
MHz. For arelatively small investment
($299 to $995), these accelerator adapters
offer the least expensive route to date for
enhancing PC speed and Windows productivity (see the text box "Speeding Windows" on page 174).
Accelerating Windows applications with
alternative display-adapter hardware is not
anew concept (see "Tweaking Windows:
New Adapters Boost Speed and Clarity"
in the January BYTE). However, with so
many enhancement adapters entering the
marketplace, as well as emerging Super VGA display resolutions above 1024 by 768 pixels, BYTE wanted to take another
look at them.
My goals were to reexamine objectively the claims of Windows
display accelerator vendors and to provide asubjective critique
of the installation process and documentation quality. Because of
the number of boards Iwanted to test and the deadline Iwas under, Iplaced prime importance on the ease with which Icould reconfigure an existing Windows installation to include aspeed-enhancement adapter.
The 10 accelerators Iexamined ( see the table) all used 16-bit
ISA bus slots and shipped with 1MB of on-board VRAM (video
RAM), except for the two 2-MB Hercules TIGA (Texas Instruments Graphics Architecture)—based boards. Itested all of them
at varying resolutions and refresh rates. (The combination of
graphics data and an ISA bus tends to create abottleneck; one approach to overcoming it is outlined in the text box "Local Bus
172 B YTE • JUNE 1992

Video" on page 178.) Iperformed my objective Windows-applications and display-speed tests with Windows 3.0 at the 1024by 768-pixel resolution with 8-bit color ( i.e., 256 colors) in either
interlaced or noninterlaced refresh rates, depending on the board's
requirements (see figure 1).
Put aTIGA in
Your Tank
The Hercules Graphics Station Gold series of full-length
adapters, based on
the TMS3 40 10
TIGA coprocessor,
ships in four configHercules Graphics urations. The Gold
Station Gold series 16 supports output

of 32,768 colors (the I - MB version costs
$495; the 2-MB version, $695), and the
Gold 24 supports 16.7 million colors ( 1
MB for $ 595, 2 MB for $ 795). The
adapters support Windows resolutions of
up to 1024 by 768 pixels by 8bits, and all
four adapters ship with ImagePrep software and Autodesk product drivers. Itested aGold 16+2 and aGold 24+2, both 2MB versions.
The Gold cards and their software are
easy to install. Both of them connect to
existing Super VGA adapters ( in this instance, my 1-MB SpeedStar) via featurebus connections that implement VGA
pass-through. This allows aSuper VGA
adapter's VGA output to be routed through
the Gold card; you then simply move your
monitor's input cable to the 15-pin D-shell
VGA out connector on the Gold card. The
procedure is uncomplicated and thoroughly
explained in Hercules's excellent documentation. Next, you install the TIGA
communications software and then select
the monitor-resolution mode.
From the Windows SETUP utility, you
copy fonts and HERCULES.INI files from
aWindows-driver floppy disk into the
WINDOWS \ SYSTEM subdirectory. With
the Gold adapters, the display is beautifully crisp, clean, and sharp inside Windows at 1024- by 768-pixel resolution with
256 colors.
Compared to most S3-based adapters,
however, the Gold cards fared badly in the
WordPerfect arena but showed substantial speed gains with both PhotoStyler and
CorelDraw. In some instances, they proved
faster with these programs than some of
the S3-based accelerators.
As an animator and imaging specialist,
Iliked these cards. Rather than viewing
them as just Windows accelerators, Itested them at 16- and 24-bit color depths at
512- by 480-pixel resolution. Using the
supplied drivers for 3D Studio, you can
display full 16- and 24-bit color renders
on standard VGA monitors. Also, Autodesk's Animator Pro and PixoArts' truecolor image-manipulation program, Pixo-

Foto, functioned perfectly. If your Windows and imaging needs follow along
these lines, the Hercules Gold adapters are
an excellent value.

Windows fly, and in most tests, it considerably outpaced many S3- based cards.
Within Windows, you can change virtual
screen sizes to 2048 by 768 pixels or 1536
by 1024 pixels using WinSprint 200's 16color Panorama utility. For wide Windows
applications, like Excel spreadsheets, simply dragging the cursor left or right pans
the display screen smoothly.
Although it costs almost twice as much
as the other acceleration adapters, Iwas
WinSprint 200
impressed with the WinSprint 200's crisp
Artist Graphics' WinSprint 200 is aI -MB
display, excellent Windows utilities, and
full-length TMS34020-based TIGA cosheer speed in most applications. The
processor adapter that supports Windows
board will also ship with ascaled-down
resolutions of up to 1024 by 768 pixels in
version of GT Express (a $395 AutoCAD
16 or 256 colors. At $995, the WinSprint
utility). If your Windows concerns are
200 was the most expensive accelerator I spreadsheet- and imaging- related, this
looked at.
board deserves your consideration.
Like the Hercules boards, the WinSprint
continued
200 uses VGA pass-through and TIGA
communications software links. Board and
ACTION SUMMARY
software installation, however, are somewhat complex. On my Zeos EISA system,
II WHAT VIDEO-ACCELERATION
Ihad to reconfigure slots for memory and
CARDS DO
I/O base-address selection. (On ISA-based
They transform the tediously slow
systems, this isn't necessary.)
Windows desktop into afast,
The TIGA software installation is
productive environment.
lengthy, and Ihad problems setting the environment variables. Artist Graphics' exII LIKES
cellent technical support stepped me rapidClean, crisp displays, blinding
ly through both TIGA and Windows-driver
speed, and ( for animators and
installations. The WinSprint 200 docuimaging specialists) TIGA's 16mentation is good; the manual covers the
and 24- bit color renders on
associated settings; Ihad just overlooked
standard VGA monitors
them.
At a1024- by 768-pixel resolution and
II DISLIKES
72-Hz refresh rate, both the Optiquest and
Complex installation and nonRelisys 14-inch monitors' 65-MHz video
VBE compliance of some boards.
bandwidths proved too small for the WinSprint 200's 75- MHz output clock. The
• RECOMMENDATIONS
board worked fine with Nanao's 20-inch
Its warp- drive speeds earn
FlexScan 9500 multifrequency monitor,
Diamond's Stealth VRAM card a
which accepts video bandwidths of up to
rock- solid five-star rating and the
120 MHz. Artist Graphics says that its
overall recommendation as
boards soon will have video-bandwidth
today's best buy in videorates that work with all monitors.
acceleration cards.
The problems Iexperienced, however,
proved well worth the effort required to
overcome them. The WinSprint 200 makes
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Gain speed in your
problem solving
and confidence
in your answers
with Maple V...

3D Tube Plot create‘l oath Maple V

The symbolic math software for
engineering, science, and
education professionals.
Maple, developed at the University of
Waterloo, is today's most complete symbolic
math package, and it's now available from
MathSoft, the makers of Mathcad. Maple's
comprehensive library of over 2,000 built-in
functions and easy-to- use interactive
environment delivers amaximum strength
program in asurprisingly uncomplicated
package.
• Provides power and flexibility.
You won't believe that something so
powerful runs on everything from
supercomputers to computers with as
little as 1MB of memory. And Maple's
flexibility makes it easy to share files
across all platforms. It's completely
programmable... and Maple's user
interface supports natural mathematical
calculations, so you can request an
infinite variety of computations and graph
your output in two or three dimensions.
• Use for a wide range of applications.
Maple is ideal for awide range of
applications, including helicopter blade
design, VLSI design, chemistry, satellite
guidance systems, econometrics, electrical
engineering, and applied mathematics —
to name just afew. Maple frees you from
the " bookkeeping" of complex calculations
and lets you concentrate on modeling and
problem solving.

Call us toll-free at 800-628-4223
or use this coupon to request
more information on Maple.
In Massachusetts call 617-577-1017 or
fax this coupon to 617-577-8829.

[I Yes! Tell me more about Maple.
Name
Title
Company or institution
Address
City

State

Phone I

Zip

1
Mail this coupon to:
MathSoft, Inc.
20'1 Broadway
Cambridge, MA 02139
USA

B95
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Speeding Windows

T

he basic premise behind Windows acceleration is to free the
CPU from most graphics-related processing chores. Video-accelerator or coprocessor chips located on-board an accelerated display
adapter off-load these duties from the
CPU.
By comparison, standard VGA and
Super VGA display cards are merely
slower, "nonthinking" conduits for
converting CPU- processed digital
graphics data into displayable analog
color signals. Video-acceleration cards
use discrete, fixed- function chips
to increase Windows speeds. S3's
86C9 11, Weitek's W5086, and ATI's
proprietary Mach 8chip, to name just
three, can increase performance fiveto tenfold.
Fixed-function chips handle graphics chores, such as BitBIts, line/rectangle fills, and font caching, that normally bog down CPU performance.
Manufacturer-specific Windows driv-

ers and on-board BIOSes communicate which graphics duties the displayaccelerator chip off-loads. It is in these
drivers and display BIOSes that manufacturers can gain an edge in speed
over competing boards, often while using identical acceleration chips.
Alternatively, coprocessed acceleration cards, such as the TIGA (Texas
Instruments Graphics Architecture)
TMS34010 and TMS34020, are programmable. Using software-to-hardware communications links at system
boot time, aTIGA communications
driver is uploaded to the 340x0 processor.
While generally not as fast as fixedfunction accelerators, TIGA and other
coprocessor boards have aslight advantage over fixed-function chips: You
can simply upload any new TIGA software updates from the manufacturer
to the coprocessor. With either solution, the benefit to Windows users is
speed.

"small fonts/large desktop" configuration)
Fixing Functions
without installing the Crystal Fonts. In
ATI's half-length Graphics Ultra card ships
Windows, the display is markedly sharper
with an on-board mouse and an extra bus
and clearer than with most S3-based cards.
port in both 0.5- and I - MB versions. It inThe Crystal Fonts are designed for prestalled easily after Iset the DIP switches.
ATI's Mach 8chip, like S3's 86C911, is a viewing laser output from desktop publishing, and they work beautifully; howfixed- function accelerator; however, onever, they slow things down dramatically.
board EEPROMs are also custom-proThe time required to perform WordPergrammed for monitor frequency and resofect scroll tests increased from 12.74 seclution settings of from 640 by 480 pixels
onds to 86.77 seconds when Iadded Cryswith 256 colors to 1280 by 1024 pixels
tal Fonts. However, the document did look
with 16 colors. The board uses aVBE
as good on-screen as on the printed page.
(VESA BIOS Extension)—compliant TSR
The bottom line is, use Crystal Fonts if
driver for DOS applications. ( For more on
you like, but only for serious desktop pubVBE. astandard for integrating the capalishing work.
bilities of graphics adapters, allowing system developers to write universal drivers
for all VBE-compliant VGA cards, see
Reviewer's Notebook on page 342.)
Windows setup is relatively easy due
to the abundant menu choices that confront you during installation. Drivers are
placed uncompressed into the Windows
subdirectory, and when SETUP executes,
it lets you choose the display resolution.
ATI's antialiased Crystal Fonts make fonts
as small as 6points easily readable on 14Graphics Ultra
inch monitors at 1024- by 768-pixel resoThe Graphics Ultra is relatively expenlution. For objective tests, Iused the 1024sive compared to other S3-based cards.
by 768-pixel by 8-bit resolution ( ATI's
continued

Why do they
cart adongle?
ewasn't famous. He
Hdidn't
drive afancy car,

but dressed in his favorite
Comdex T-shirt and faded
blue jeans, he set out to
change the course of the
computer software industry.
Quite atask for alonely
software developer.
Sitting in front of his
111111
drinking

, lecomputer,
111

pots of
coffee
and
smoking
'cartons of
cigarettes,
he'd write pages
ago

of code.
It took time. Years in fact.
But he did it. He wrote the
most powerful computer
program in the world. Now
came the hard part. Selling it.
Tim Most Powerful
Program In the World
Determined to make those
long years pay off, he called
on every distributor, VAR and
dealer in the world. He drove
from Beantown to San Diego.
Flew from Dublin to Borneo.
Everyone loved the program.
So he sold afew. Only
afew.
Back in Boston he
waited. After along year

with only 13 orders he set
out to see what happened.
As he drove across the

4>e

country and
flew around
the world he
discovered everyone
knew about his program.
Everyone had it too.

But he didn't know
what to call it. He thought
of naming it after an exotic
place he visited in his travels.
Madagascar was abit too
long, though.
"Name it after you,
Don!", urged his peers.
So he did. Soon
everyone was calling
the key adongle, le
after Don Gall—
the lonely software
developer who did
what he had to do.

The Global Marketplace
From Paris to Prague, his
program was everywhere in
Europe. When he got off the
plane in Hong Kong he found
his program stacked to the
You've Come
ceiling in every computer
AW I§ Was Baby
store. Amazed in disbelief, he
bought ahundred cartons
Today, dongles are different.
of cigarettes and ahundred
Fact is, they've come along
pounds of Indonesian
way. Leading the
coffee and flew
industry with
back to Boston.
security solutions,
Beaten, battered
Ill Rainbow Technologies
and bruised he went
‘lore
has changed the face of
back to the drawing
hardware keys. They work
board. This time he
with multiple applications,
would really
are programmable and
change the face of
network versions control
the software industry.
concurrent usage. And
He would develop adevice
they're always transparent
that would prevent
to the end-user.
unauthorized distribution of
Maul Family
software programs.
him »bow
Call It What You like
He developed ahardware
key. His peers applauded his
efforts. Finally, asolid solution
for revenue protection.

Truth is, more and more
developers are using keys.
And the Sentinel Family is
the most widely used in the
world. In fact, over 6,000

developers use Sentinel from
Rainbow. Why? They are
simply the most effective,
reliable and easy to implement
keys on the market.
Learn more about securing

w

your software
and how keys
provide developers
with extra value.
Call for afree copy
of "The Sentinel
Guide to Securing
Software." And see
just how easy it is to
install ahardware
CIO
key into your
application in just (
0› •
minutes. Try it
with our low cost
Sentinel
Evaluation Kit.
Order one for
your DOS, OS/2, Windows,
Macintosh or UNIX based
application.
And remember, when
you need adongle, you need
Sentinel — the only dongle
Don Gall would use.
CALL

soo/ 852-8569

_
ma.

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

Securing the future of software

Some call it adongle. Those who know, call it Sentinel.
OWNI3.911ef
9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 • 714/ 454-2100 • fax 714/ 454-8557

International offices are located in the United Kingdom, Germany and France.
Circle 35 on Inquiry Cord ( RESELLERS: 36).
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To Address the Problem
of Inadequate Language Skills...
Perhaps it would be less costly if it came
without the mouse and bus port, but you
may find them useful. Overall, Igive the
Graphics Ultra high marks for speed, concise documentation, easy installation, and
arock-steady, clear display.

Address
the Coupon Below
for A Demo Disk on
PERFECT COPY
You know the scenarios: the student who graduates
from high school but lacks the language skills to pass
the SAT's; the business executive that enters the
desktop computer environment, but for lack of
language skills, cannot compose asatisfactory letter
or presentation.
It is aproblem recognized in the highest offices
in the land.
It is the problem for which PERFECT COPYTm is
the solution.
PERFECT COPY is an educator-designed program
that meets the language skills problem head-on in a
"whole language" environment. PERFECT COPY
covers the educational range from Grade 4 .. . to
adult.
to English as asecond language.

It holds the interest of the learner. It reports
areas of both strength and weakness to the
7
educator. It helps the teacher to adjust the --student's focus to the areas where help is needet>
most. Its simplicity and effectiveness will
amaze you.
—
Ademo disk is available to qualified educators.
Phone (416) 266-8840, Fax (416) 266-8939 or mail
the coupon.

PerINI COPY

UNICUS
MIORPOBBTED
( ) Please send
information and demo
on PERFECT COPY ,'"
for
( ) IBM or compatibles
( ) Macintosh
( ) 3-1/2" disk
( ) 5-1/4" disk

I

908 Niagara Falls Blvd.,
North Tonawanda, NY 14120-2060

NAME

FREE
DEMO D1SK

PHONE

TITLE
ORGANIZATION OR SCHOOL

PERFECT COPY'.
Is atrademark
of LogIcus Incorporated
and Is aTheirs
Markenno Group
inhaled product ,i.92.6

ADDRESS
CITY

SIAM

ZIP

No Wild, No Wildlife.
The California desert tortoise is

logical indicator of how severely

losing ground. Its young are be-

the desert ecosystem is at risk.

ing crushed by motorcycles and

The Sierra Club works to save

off- road

vehicles.

wildlife by saving the

cattle

wilderness. We have

grazing are diminish-

ahistory of victories.

ing an already scant

And we believe, with

supply of food while

your help, the three-

mining

million-year- old

Sheep

and

and

road

building are destroying the tortoise's natural habitat.
The fact is that the tortoise population has declined as much as 90%
over the last fifty years.
This drop is atrue bio-
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Fahrenheit 1280

Orchid Technology's Fahrenheit 1280 S3based half-length card comes in 0.5- and 1MB sizes and supports resolutions of up to
1280 by 1024 pixels with 16 colors. Both
models ship with Sierra' " high-color"
RAMDAC. Hardware installation is
abreeze; you don't need to set any DIP
switches. From ano-nonsense installation
menu, Windows reconfiguration is similarly painless. In Windows, an Orchid Setup icon sets screen resolutions, colors, and
font sizes. In addition, the Fahrenheit 1280
has one of the sharpest displays of the S3based cards Iexamined.
The documentation is simply excellent
and details driver installation for over a
dozen other applications. The package also
includes DOS utilities for setting resolutions and refresh rates. According to Orchid, the Fahrenheit 1280 will soon ship
with VBE-compliant BIOSes ( free of
charge to current owners).
Although the tests placed it in the median range for Windows acceleration, I
found the Fahrenheit 1280 agood value
for its $449 list price because of the extensive DOS applications drivers.

des-

ert tortoise can win
back its native turf.
For more information:
Sierra Club
Dept. DT
730 Polk Street
z San Francisco, CA 94109
(415) 776-2211

Eclipse It Model 2

The Eclipse II, a 1- MB half-length card
from Portocom Technologies, is S3-based
and comes in three models. Model 1comes
without ahigh-color RAMDAC; Model 3
is XGA/high-color compatible. Model 2,
my test unit, which ships with Sierra's
high-color RAMDAC, installed easily
without my resetting the on-board IRQ
(interrupt request) jumpers (future boards
will have DIP switches). The Eclipse II

omplete Product Line
See Us At The
Javits Convention
Center of New York
June 23-25, 1992
Booth 194

tal

Compatibility

EXPO

At CTX, we know that your monitor is how you

CTX International

CTX East

see the interworkings of your system. That's why we

20530 Earlgate Street

146 Division Place

offer avast line of monitors with non-glare dark screens,

Walnut, CA 91789

Hackensack, NJ 07601

automatic/switchable power supplies, and four way tilt/

71 4 /
5 95-6146

201/646-0707

swivel bases as standard features.

Fax 714/595-6293

Fax 201/646-1998

CTX South

CTX Midwest

CTX products range from a monochrome to a
non- interlaced low radiation Super VGA, and the new

6090-F Northbelt Parkway 500 Park Blvd., Suite 425

Professional Series (CPS) models with flat screen

Norcross, GA 30071

Itasca, IL 60143

technology and front access programmable controls.

40 4 /
7 29-8909

708/285-0202

Fax 40 4 /
7 29-8805

Fax 708/285-0212

Our products are fully compatible with IBM, VGA,
XGA, 8514/A, VESA, SVGA, and MadI.
We also offer strong warranties and a
nationwide servicing network.
Contact a CTX dealer today.
And once you look at CTX, your
monitor choice is clear.

CTX OEM

CTX

1445 MacArthur Dr.
Carrolton, TX 75007
214/416-9610
Fax 21 4 /
2 45-7447

Committed To Xellence

Copyright 1992 CTX International, Inc. All rights reserved.
All trademarks, products or services are trademarks or registered trademarks of their respective owners.

Circle 22 on Inquiry Card ( RESELLERS: 23).
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Local Bus Video

Taking the Local Bus
Perhaps the simplest route to LBV is
to integrate Super VGA chip sets directly on the motherboard as 32-bit
ASICs (application-specific ICs) with
direct 32-bit CPU data-path connections. Some manufacturers think that
etching Super VGA discrete logic directly on the CPU is the way to go.
Emerging and rapid advances in display resolutions and specifications may
make both the ASIC and discrete-logic solutions undesirable. Of the accelerator manufacturers Ispoke with, most
think that LBV should—and probably
will—be implemented using 32bit
EISA- and Micro Channel—based bus
architectures operating at direct CPU
MHz rates.
In addition, VESA (Video Electronics Standards Association) has established LBV committees. At June's 1992
PC Expo. VESA plans to examine
emerging and current implementations
of LBV connector, signal, and data-
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MOTHERBOARD WITH LOCAL BUS VIDEO
CPU

Cache/
memory
subsystem

Local bus
33- to 50- MHz. 32- bit

Expansionbus
interface

Video
adapter

AT bus
8-MHz, 16-bit

A\\\\\\\\\\\\

T

oday, 386 and 486 CPUs running
at lb- to 50-MHz speeds process
information on 32-bit data paths.
However, when these proce&sors
are coupled with an ISA bus, bottlenecks occur. Graphics data must slow
down to ISA's 8- to 10- MHz speeds
and travel through ISA's 8- or 16bit
data paths. It's like what happens when
traffic on a55-mph, 32-lane expressway funnels down to 16 or 8lanes at 30
to 10 mph.
LBV (Local Bus Video) circumvents
this traffic jam by managing display
data on 32bit data paths at speeds identical to those of the host CPU t
see figure A). LBV provides you with dramatic speed increases for 8-, 16.. and
24-bit color with higher display resolutions. (A single, uncompressed 1024by 768pixel by 24bit screen can contain as much as 3.2 MB of image pixel
data.)
Unfortunately, however, there isn't
one standard LBV architecture. Considerable confusion has surfaced around
the merits and drawbacks of different
versions emerging from various vendors, manufacturers, and standards
committees.

Figure A: The CPU, memory/cache subsystem, and expansion bus interface make
up the heart of the motherboard. They are connected by ahigh-speed synchronous local bus that runs at the speed of the CPU. With this architecture, PC
makers are realizing speeds that are four to 16 times faster than those of motherboards built around asynchronous buses, such as ISA, EISA, or Micro Channel.
path structures; meanwhile, manufacturers haven't been waiting for VESA
to standardize LBV. Many of them currently produce brand- specific LBV
products, and most are hopeful that
their LBV implementations will get
VESA's nod of approval.
CSS Laboratories' LBV-style motherboards start with EISA's 32-bit bus architecture as afoundation for increasing display I/O. CSS's Preferred
433GE, a486/33 motherboard, uses
proprietary EISA local-bus graphics
slots with 33-MHz direct CPU connections instead of ISA's 8- to 10-MHz
bus connections. CSS's MaxGraphics/32 accelerator card sits directly in
its 32-bit bus and, like the MaxGraphics/16 reviewed here, implements S3' s
accelerator chip. CSS-supplied 433GE
data sheets showed displayspeed performance improvements of over eightfold when benchmarked against Tseng
Laboratories ET3000 ISA-based display adapter.
Other manufacturers, such as Portocorn, are developing LBV cards based
on OPTi's OPTi496 standard. Portocom's Eclipse II LB adapter also uses
S3's chip in 32-bit, direct-CPU-connect data paths. It should be shipping by
the time you read this.
Jake Richter, aVESA director and
president of Panacea, recently described
Chips & Technologies' 32-bit LBV-

style platform—which debuted at recent European computer conventions—
as "impressive and blazingly fast," but
it is yet another standard. Likewise, Orchid Technology's Superboard, a50MHz 486 motherboard, has 32 bit,
direct-CPU-connect slots. For LBV acceleration, you must plug in one of Orchid's D Series display adapters, which
also function like the Fahrenheit 1280
16-bit ISA bus adapter reviewed here
but are customized specifically for LBV
performance using its 486/50 Superboard.
Other players entering the LBV arena include S3, Micronics, Trident,
Tseng, Headland, Appian, Western
Digital, Dell, and Intel, to name just a
few. Add emerging graphics and associated technologies to this LBV "stew
pot," such as the MPC motion video
specification or Intel's DVI, as well as
JPEG/MPEG (Joint Photographic Experts Group/Moving Pictures Experts
Group) compression standards, and you
can envision rough waters ahead for
LBV sales. These days, there is an awful lot of consumer confusion over the
swelling number of unsupported LBV
configurations.
Whichever way LBV turns, given
the number of manufacturers entering
the LBV field, you can expect fierce
competition, which will ultimately lower prices.

Your Most Important Business Tools
Connected at Last.

Windowlione requires direct access
to asingle analog line.

The long awaited teleconnection between your PC
and phone is here, available today. It's called
WindowPhone'. And it's ready to work for you, for
your customers, clients or patients. And for your
bottom line.
WindowPhone creates awindow that pops up on
your PC screen — to identify your callers and their
phone numbers whenever your phone rings.
ACCESS CUSTOMER DATA I
NSTANTLY
WindowPhone's pop-up window provides you
immediate access to detailed caller information —
on your screen before you answer or make acall.
Each customized entry includes an individual caller
notes section, five-number auto-dial feature and
storage for maps or photographs.
Linking the power of Caller ID service from your
local phone company, your PC and the telephone,
WindowPhoneis acustomer service dream come
true. Amultitude of telephone management
features gives you the smartest way to access and
change customer data.

LI

SELECTIVE ALERTING:
CALLER PRIORITY SCREENING
Selective Alerting lets you assign up to five levels of
ring tone priority (through your PC audio system)
to alert you to the most important calls.

MI

LOGS CALLER NAmE, NUMBER DA
, TE
AND DURATION
WindowPhone automatically logs incoming and
outgoing calls with the caller's name, number, the
date, time and call duration.

WindowPhone: M
The Personal
Call Manager
with Caller ID
Ibleconnections

PUT SECURITY Fffisr
Manage phone access, block certain
numbers (such as 900 calls) and lock up sensitive
customer records.
WINDOWPHONE ADVANTAGES
WITHOUT CALLER ID
If your phone company doesn't yet offer Caller ID,
WindowPhone will still provide all call functions
except identification of incoming callers.
WindowPhone is easy to learn and takes just a
few minutes to install and use. Help screens are
extensive, with icon options designed for the
Windows environment. The WindowPhone board
and software, operator's manual and registration
card are included.
WindowPhone is available from AG
Communication Systems, aleader in telecommunications since 1891.
CID

11111013111mamil.

Lod UNANSWERED
CALL COUNTER AND LOG
If you've been out, WindowPhone maintains your
call counter and automatic call log — even if your
PC is off. Use the unanswered call window to
return calls or store numbers in the phone books.
There's even ahandy call reminder feature.
ACCESS THOUSANDS!
WindowPhone stores thousands of names
and numbers, allowing you to auto-dial all your
outgoing calls.
SPEED DIAL
Your 20 most-used numbers can be entered in
the Speed-Dial window.

AVAILABLE Now! $495*
ORDER TOLL FREE 1-800-424-8559
*plus shipping and applicable sales tax ¡ Visa or MC accepted)

window phone
AG Communication Systems
2500 W. Utopia Rd., P.O. Box 52016
Phoenix, AZ 85072-2016

WindowPhone includes: application and setup software, one halsize Industry Standard Architecture ( KA) Mit WindowPhone PC card; one 120 VAC 60 Hz to 6VDC wallmountable power convener. one &foot 1Q-11 modular telephone cord: User Guide: Quick Reference Guide: Warranty
Registration Card; and license Agreement. IBM PC compatible. You mug have asingle party telephone connection to adirect outside bne. Windows 3.0 running on an 80286,80386 or 80486 processoz Two megabytes of RAM recommended. 3.5'' or Si'" high density disk drive and standard
hard drive required. WindowPhone is atrademark of AG Communication Systems Corporation. All other trademarks referenced are the proprietary service marks, trademarks or registered trademarks of their respective manufacturers.
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COMPARING WINDOWS ACCELERATOR CARDS
A variety of memory configurations, display resolutions, and available colors mix with various TIGA and fixed-function
full- and half-length graphics accelerator cards. (N/A = not applicable.)

Type
Size
Memory/price

Hercules
Graphics
Station
Gold 16

Hercules
Graphics
Station
Gold 24

Artist Graphics
WinSprint 200

ATI
Graphics
Ultra

Orchid
Fahrenheit
1280

TIGA
(TMS34010)
Full-length
1MB/5495
2MB/S695

TIGA
(TMS34010)
Full-length
1MB/$595
2MB/$795

TIGA
(TMS34020)
Full-length
1MB/$995

Mach-8(
fixed
function)
Half-length

S3 (fixed
function)
Half-length

0.5 MB/$699
1MB/$899

0.5 MB/$399
1MB/$449

N/A 1

N/A 1

N/A 1

TSR

32,768 colors 2
256 colors/
1024 x768

16.7 million colors 2
256 colors/
1024 x768

BIOS
(coming soon)
16 colors/
1280 x1024
256 colors/
1024 x768

VBE compliance
Number of
colors/highest
resolution
Comes with

1Uses

16 colors/
2048 x768 or
1024 x768
256 colors/
1024 x768
Windows utilities;
ImagePrep software; ImagePrep software;
Autodesk product
AutoCAD GT Express
Autodesk product
drivers
drivers

VGA pass-through.

2 16-
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Sierra's RAMDAC;
DOS drivers;
CAD drivers

and 24-bit at 512- by 480- pixel resolution.

supports resolutions of up to 1280 by 960
pixels by 4bits ( 16 colors).
Windows reconfiguration is also simple with the Eclipse II; the forthright
install/utility menu also contains Lotus
1-2-3, Microsoft Word, WordPerfect, and
seven CAD drivers. This allows direct reconfiguration and driver installation for
these additional applications from one convenient main menu. Portocom's Windows
SETUP utility is clever. It whisks you
directly into Windows SETUP to select
screen resolutions and then takes you back
to Portocom's menu. From there, you simply exit into Windows.
The Eclipse II display is alittle fuzzy
and posted medium to high results for
speed. The card is not VBE-compliant, but
Portocom plans to ship aVBE TSR driver
shortly. However, both hardware and software installations went very smoothly. The
documentation, although not slickly produced, is technically excellent. At a $325 list
price, the Eclipse 11 gets abig thumbs-up for
best price-to-performance ratio.

Ma xGraphics/18

16 colors/
1280 x1024
256 colors/
1024 x768
640 x480
Mouse/bus port;
DOS drivers;
CAD drivers

CSS Laboratories' MaxGraphics/16
1-MB half-length card ships with Sierra's
high-color RAMDAC. It supports resolutions of up to 1280 by 1024 pixels and 16
colors. Besides Windows, several CAD
and word processing drivers come with it.
The card installs easily even though
there are numerous on-board jumpers for
IRQ, BIOS, and bus settings. Ireferred to
the manual ( sparse and somewhat bland,
but technically accurate) to determine how
to position the jumpers when Ichanged
refresh rates and monitors. Reconfiguration
uses the Windows SETUP routine for resolution selection and driver installation.
It appears, at least from the drivers' floppy disk, that CSS has used plain- vanilla
S3 accelerator drivers. The MaxGraphics/
16 is not VBE-compliant, and CSS says
that it has no plans to become VBE-compliant until S3 releases its VBE-compliant version ( 1.7) of the 86C911 chip. (See
Reviewer's Notebook on page 342 for
more on 53/VBE compliancy.)
Inside Windows, the MaxGraphics/16's
screen resolution is sharp and solid. Although the card tested in the medium-tofast range on the acceleration benchmarks,
given its $395 price, you would expect
more features, such as menu customization and lots of additional drivers (as you
find with Portocom's adapters). Igive the
MaxGraphics/16 ayawn at this price;
however, if you can find it for less—much
less—it might prove to be afair buy.

OraphicsEntane
The GraphicsEngine half-length card from
Actix Systems ships with either 1MB (for
$349) or 0.5 MB ( for $299) of VRAM
along with Sierra's high-color RAMDAC.
The 1-MB card is the one Itested; it supports resolutions of up to 1280 by 960 pixels with 16 colors. Besides the Windows
3.x drivers, GraphicsEngine comes with
15 applications and CAD drivers and
proved to be one of the speedier S3-based
adapters.
Installation is simple. None of the rearmounted DIP switches needs to be reset.
There are on-board interrupt jumpers to
set for conflicts, and the well-written, professional manual explains everything clearly. The Windows 3.0 or 3.1 reconfiguration
is also simple and is accomplished from
an elegant installation menu.
The Windows display is crisp, sharp,
and undistorted at all resolutions. Inside
applications, you can measurably feel the
speed differences, especially in WordPerfect. GraphicsEngine also gave PhotoStyler
a "turbo" feel. Although it's not VBE-
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Portocom
Eclipse II
Model 2

CSS
Laboratories
MaxGraphics/16

Actix
GraphicsEngine

STB
Wind/X
Ultra

Diamond
Stealth
VRAM

S3 (fixed
function)

S3 (fixed
function)

S3 (fixed
function)

S3 (fixed
function)

S3 (fixed
function)

Half-length

Half-length

Half-length

Half-length

Half-length

1MB/$325

1MB/$395

0.5 MB/$299
1MB/$349

0.5 MB with mouse/$359
1MB with mouse/$439
0.5 MB, no mouse/$299
1MB, no mouse/$379

1MB/$445

No
(TSR coming)

BIOS

BIOS

No
(TSR coming)

No
(waiting for S3)

16 colors/
1280 x960
256 colors/
1024 x768

16 colors/
1280 x1024
256 colors/
1024 x768

16 colors/
1280 x960
256 colors/
1024 x768

16 colors/
1280 x1024
256 colors/
1024 x768

16 colors/
1280 x1024
256 colors/
1024 x768

Sierra's RAMDAC;
CAD and wordprocessing drivers

Sierra's RAMDAC;
several CAD
and word processing
drivers

Sierra's RAMDAC;
15 applications drivers;
Windows 3.x drivers

With or without
Sierra's RAMDAC
($40); numerous
applications drivers
and refresh utilities

Sierra's RAMDAC;
Turbo Windows 3.x
drivers; WinRix
paint program;
Panacea's AutoCAD
ADI drivers; 6other CAD,
word processing, and
spreadsheet drivers

compliant (
Actix plans to release aTSR),

Irate this elegant board as agood value,
especially at this price and speed.

Wind/X Ultra

STB Systems' Wind/X Ultra half-length
card comes in awide variety of choices:
0.5 or 1MB with aLogitech BusMan
Mouse ($359 and $439, respectively), and
either size without amouse ($ 299 and
$379, respectively). You can get any model with or without Sierra's high- color
RAMDAC ( models without the RAMDAC cost $40 less). The Wind/X Ultra
supports display resolutions as high as
1280 by 1024 pixels with 16 colors. Numerous applications drivers and refresh
utilities come with the card.
Iinstalled the 1- MB with- a- mouse
adapter effortlessly, although there's amyriad of IRQ, BIOS, bus, mouse, and displaymemory jumpers you can set. (The mouse
worked right off the bat using default
jumper settings.) STB's thin but competent
documentation is technically very good.
Windows reconfiguration was equally
easy, although not very elegant. In the
WINDOWS \ SYSTEM subdirectory, you

The Softer Side
of Speed
ust because you don't have an
extra $300 to $ 1000 to purchase
anew video-acceleration card,
you don't have to view your
trusty old nonaccelerated VGA or Super VGA card with disdain. There's a
software alternative available for most
cards. Panacea's WinSpeed for Windows 3.0 and 3.1 is a $79 acceleration
driver that installs easily from a51
/2
or 31
/2
inch floppy disk and can boost
performance in some applications by
as much as five times. WinSpeed supports 256- KB-, 0.5-MB-, and 1-MBequipped VGA and Super VGA
boards with chip sets from manufacturers such as ATI, Paradise, Trident,
Tseng Laboratories, Video Seven, and
Zymos, at resolutions of from 640
by 480 pixels to 1024 by 768 pixels
in 256 colors.

In the objective tests performed,
WinSpeed couldn't compete with the
speeds that the hardware accelerators
demonstrated, but it did provide noticeable speed improvements (from 10
percent to 30 percent) over the Super
VGA adapter alone. For asimple software-only add-on solution, Iwas surprised to discover that WinSpeed
shaved almost 35 seconds off the
WordPerfect multifont documentscrolling tests.
If your display card isn't among
those listed above, Panacea can tell
you whether or not WinSpeed supports it. Many VGA and Super VGA
cards are capable of emulating other
chip sets. At $79, you won't find abetter, quicker, easier, or less expensive
route to increasing Windows speed
and application productivity.
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WINDOWS ACCELERATION PRODUCTS BENCHMARKS
Application tests
I Better

Rating
Worse

Better

41 Worse

Graphics Station Gold 16 + 2

Graphics Station Gold 24 + 2

WinSprint 200

Graphics Ultra

Fahrenheit 1280

Eclipse II Model 2

MaxGraphics/16

GraphicsEngine

Wind/X Ultra

Stealth VRAM

WinSpeed
(software- only accelerator)
10

20

30

40

50

60

70

80

90

100

110

0

Seconds

•CorelDraw

dpi. 24- bit larga file for image regeneration after screen scrolls. Irated BitBlt and memory- to- screen
writes using afreeware utility. Windows Speed 1.0, which averages these functions in aWindows videoperfonnance-index rating. ( You can find the utility on BIX in the IBM.WINDOWS listings.) Iperformed
each test three times and averaged the results. Ichecked the tests against controls run on astandard un -

40

60

80

11)0

120

140

160

180

200

Index

PhotoStyler

The benchmark tests consisted of running both graphics- and text- oriented Windows applications. In
Creel Draw, Iopened Pantones color- process chart and then timed redisplays while opening the color- preview box. In WoniPerfect for Windows 5.1, Iperformed scrolls through a47.5- KB, 22- page. multifont document ( MACRO.DOC). In Aldus PhotoStyler, Itimed a9.5- MB 2048- pixel by 1536- line, 120-

20

WordPerfect

Speed rating

accelerated Super VGA adapter, aDiamond SpeedStar with IMB of VRAM. with aTseng Lalsoratorie,
ET3000 chip set at 1024- by 768- pixel by 8- bit resolution.
The test system configuration consisted of aZeos 486P-5 EISA with 8MB of extended memory and
two 344- MB SCSI hard drives. For resolutions of from 640 by 480 pixels to 1024 by 768 pixels in both
interlaced and noninterlaced modes. Iused two multi -an monitors: aI
4- inch Relisys RE- 5I55 and a
14- inch Optiquest 3000 for gauging the display clarity of each card ( the Optiquest employs aSony Triniiron CRT with a0.24- mm dot- pitch ratio). For resolution tests above 1024 by 768 pixels. Iused a20inch Nanao FlexScan 9500 monitor. The pointing device was aWaeom cordless puck and digitizer tablet.

Figure 1: in every test, Diamond Computer Systems' Stealth VRAM was the fastest of the S3- and TIGA-based adapters that
BYTE tested.

decompress font and system files from
drive A and then invoke SETUP to choose
resolutions. The Windows display is clear
and crisp; however, the objective benchmarks unveiled speeds slower than Ihad
expected. After speaking with technical
support and aprogrammer, SIB Systems
said that additional drivers providing a10
percent to 30 percent speed increase would
be shipping shortly. If the new drivers truly do increase the speeds, Iwould seriously consider the Wind/X Ultra, especially at these prices with aLogitech
mouse.
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Stealth VRAM

Except in minor areas, Diamond Computer Systems' Stealth VRAM is absolutely
stunning and blindingly fast. The $445, 1MB half-length adapter ships with Sierra's high-color RAMDAC, supporting res-

olutions of up to 1280 by 1024 pixels with
16 colors. The Stealth VRAM ships with
Turbo Windows 3.x drivers, aWinRix truecolor paint program (for 640- by 480-pixel, 32,768-color mode), and Panacea's AutoCAD AD! ( Autodesk Device Interface)
drivers (see the text box "The Softer Side
of Speed" on page 181). Six additional
drivers for CAD, word processing, and
spreadsheet applications come standard
with the product.
The board installs fairly easily without
the repositioning of on-board jumpers, but
Idid have trouble setting rear-panel DIP

The Pros Rate
CA-SuperCalc Higher
Than Lotus 1-2-3 And
Microsoft Excel.
;nnovahat you
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CA-Supettalc

Lotus 1-2-3

Ease of use

7.30

6.50

7.11

Memory Requirement

7.00

5.41

6.14
6.26

Ease of programming

6.48

5.86

Ability to manipulate data

7.31

6.71

7.00

Sorting capabilities

7.50

6.64

6.68

Provision for software secudty

6.96

5.25

5.10

Report writing capabilities

6.78

5.33

6.17

Ease of use of Interface

7.45

6.19

6.77

Software integration capabilities

7.30

6.23

6.78

Ease of data retrieval

7.50

6.78

7.00

Satisfaction with product profitability

6.81

5.75

6.42

Overall quality of product

7.70

7.18

7.53

Provision for customer support

7.52

5.79

6.22

Charges for training time

6.43

5.60

5.71

Provision for technical support

7.34

5.55

5.95

Provision for marketing support

5.71

5.93

Documentation & product information

6.69
6.90

6.70

6.98

Frequency of updates & revisions

6.59

5.75

6.15

OVERALL AVERAGE

7.09

6.05

6.44

Recently, VARBUSINESS conducted asurvey of some people who
know more about spreadsheets than anyone.
The people who sell, install, and support them for aliving. The
survey asked hundreds of spreadsheet dealers and
resellers all kinds of questions to find
out what the pros rate as the best
spreadsheet. And the pros told them.

IMO

Nie cr
ift

CA-SuperCalc:n
In virtually every category from
22Zef, ease-of-use to technical support,
"'"'s
CA-SuperCalc was rated higher than
Lotus® l-2-3® and Microsoft" Excel.
We're not surprised. While Lotus and Microsoft
have been fussing over their many different spread-

sheet versions, we've been stuffing one spreadsheet, CA-SuperCalc,
with everything you would ever want. From spreadsheet linking
to 3-D graphics and beautiful, presentation-quality output,
CA-SuperCalc has it all.
And it runs on just about any PC.
But the best part is the price. At $ 149.00,
CA-SuperCalc costs less than half the price of Lotus1-2-3
and Excel. Heard enough? Ca111-800-CALL CAI
today for the name of the nearest dealer where you
can buy the best spreadsheet there is.
If you're willing to
spend acouple hundred
dollars less.

gOMPUTEW
fl,.

3SOCIATES
Software superior by design.

°Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. All product names referenced herein are trademarks ot their respective companies.
© 1991 by CM? Publications, Inc., 600 Community Drive, Manhasset, NY 11030. Reprinted from VARBUSINESS with permission.
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Just One Of The
50 Million
Americans Who
Invests In
U.S. Savings Bonds.
Across the country,
more and more Americans
are planning for the future
of their children by buying
U.S. Savings Bonds. This
Little League slugger gets a
Savings Bond for each
birthday. As he grows
older, his Bonds grow in
value. So he's not just getting agift, he's getting an
investment. Find out how
U.S. Savings Bonds are
making millions of
American dreams areality.
Call 1800 4US BOND for
more information.

U.S. Savings Bonds
Making American Dreams AReality

A public service of this magazine
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switches correctly. The manual is slick,
professional documentation with superb
artwork. However, the DIP-switch section
is abit confusing; it took afew rereadings
before Iset the switches properly.
Windows installation is equally slick;
after decompressing the driver files into a
VRAM subdirectory, amouse- driven
menu system steps you through driver installation. Windows SETUP simply provides away to select resolution.
In Windows, the display is crystal sharp,
and applications simply blitz. In every objective Windows test, the Stealth proved
the fastest of the S3- and TIGA-based
adapters Ilooked at. And this card also
hustles in the DOS environment, making
short work of long directory listings.
Shortly before press time, Ispoke with
the folks at Diamond about non-VBE-compliancy problems. Diamond's new VBEcompliant BIOSes arrived the next day,
and Iinstalled them easily. As promised,
all my VBE tests and VBE applications
software ran perfectly. Diamond is supplying the VBE-compliant BIOS to all
Stealth VRAM owners free of charge.
Although the $445 list price is abit
COMPANY
Actix Systems, Inc.
(GraphicsEngine)
4633 Old Ironsides Dr.,
Suite 310
Santa Clara, CA 95054
(800) 927-5557
(408) 986-1625
fax: (408) 986-1646
BBS: (800) 927-5557
arde 1329 on Inquiry Card.
Artist Graphics
(WinSprint 200)
2675 Patton Rd.
St. Paul, MN 55113
(800) 627-8478
(612) 631-7800
fax: (612) 631-7802
BBS: (612) 631-7664
Circle 1330 on Inquiry Card.
ATI Technologies, Inc.
(Graphics Ultra)
3761 Victoria Park Ave.
Scarborough, Ontario,
Canada M1W 3S2
(416) 756-0718
fax: (416) 756-0720
BBS: (416) 756-4591
Circle 1331 on Inquiry Card.

steeper than that of most of the other S3based cards, and leaving aside minor setup
difficulties, the warp-drive speeds this accelerator demonstrates secure Diamond's
Stealth VRAM card arock-solid five-star
rating and my overall recommendation for
today's best buy in acceleration cards.
Future PC Feel
As most of these adapters demonstrate,
accelerating the Windows environment
improves overall applications performance
and increases productivity. And most of
these cards come with drivers for amultitude of other applications as well.
At present, adding adisplay-acceleration card with adriver specific to your application needs is one of the best paths to
take to improve the speed of your Windows-based applications. With such acard,
you can get afeel for what it will be like to
work on tomorrow's 50-MHz, 100-MHz,
or higher-performance PCs—today.•
Greg Loveria is acomputer graphics and
desktop publishing consultant, animator,
and writer in Binghamton, New York. He
can be reached on BIX as " loveria."

INFORMATION

CSS Laboratories, Inc.
(MaxGraphics/16)
1641 McGaw Ave.
Irvine, CA 92714
(800) 966-2771
(714) 852-8161
fax: (714) 852-0410
BBS: (
714) 852-9231
Cade 1332 on Inquiry Card.
Diamond Computer
Systems, Inc.
(Stealth VRAM)
532 Mercury Dr.
Sunnyvale, CA 94086
(408) 736-2000
fax: (408) 730-5750
BBS: ( 408) 730-1100
Circle 1333 on Inquiry Cord.
Hercules Computer
Technology, Inc.
(Graphics Station Gold 16+2,
Graphics System Gold 24+2)
921 Parker St.
Berkeley, CA 94710
(800) 767-2443
(510) 540-6000
fax: ( 510) 540-6621
BBS: (
510) 540-0621
Circle 1334 on Inquiry Cord.

Orchid Technology
(Fahrenheit 1280)
45365 Northport Loop W
Fremont, CA 94538
(800) 767-2443
(510) 683-0300
fax: (510) 490-9312
Circle 1335 on Inquiry Cord.
Panacea, Inc.
(WinSpeed)
Post Office Sq., Suite 4
24 Orchard View Dr.
Londonderry, NH 03053
(800) 729-7420
fax: ( 603) 434-2461
Circle 1336 on Inquiry Cord.
Portocom Technologies, Inc.
(Eclipse II Model 2)
3235 Kifer Rd., Suite 310
Santa Clara, CA 95051
(408) 736-9135
fax: (408) 736-2826
Circle 1337 on Inquiry Card.
STB Systems, Inc.
(Wind/X Ultra)
1651 North Glenville,
Suite 210
Richardson, TX 75081
(214) 234-8750
fax: (214) 234-1306
BBS: (214)437-9615
Circle 1338 on Inquiry Card.

Easier to work in than a

lemon yellow leisure suit.

Our free browser is the
All too often, writing aGUI
perfect accessory.
application means dealing with
complex and unwieldy GUI APIs
C "Nice comes with
like MS Windows, PM, or X/Motif.
C/BrowseTM, apowerful source
Which is the equivalent of
code browser that simplifies C++
trying to dress fashionably from a
development, making it atremendous learning tool for
closet filled with nothing but
novice C++
leisure suits and white belts.
programFortunately, there's
!item
C/ViewsTM, the leading C++
Experienced developers will
class library for quickly developing
like C++/Browse's excellent
sleelç, platform-independent GUI
navigational capabilities.
applications.
An example of how C iews ease-of-use and portability can make you
and
your
GUI
application
look
good.
No
matter
what
you're
wearing.
Plus, adocumentor is
C++/Views completely
included for automatically pmducing
shields you from the ugliness of
high quality documentation of your classes.
the underlying GUI environment and API
MS Windows — slashing development time on GUI
programming up to 75%.
Get into hot C++ technology.
X/Motif
C++/Views combines with any major
Our C++ classes are always in fashion.
C++ compiler to give you asophisticated
OS/2 PM
The heart of C++/Views is over 100 proven
software development environment
C— Niews runs on these
C++
object
dasses,
the
most
complete
C++
So even if your wardrobe isn't up to
and other platforms.
dare, make sure your GUI programming is.
library for GUI development available.
All the GUI classes you need are provided: windows, menus,
Order C++/Views today.
bitmaps, dialog boxes, pushbuttons, graphics, as well as classes for
persistent storage, collections, dynamic armys, and much more.
1-800-662-9866 FAX: 1-508-992-6936
0114 $495 for MS Windows version
C /Views also provides an easy-to-learn, and consistent
interface to MS Windows, PM, X/Motif, and others.

ANT
All trademarks belong to their respective companies. Copyright © 1992 by Liant Software Corporation,
959 Concord St., Framingharn, MA 01701. 508-997-5801. Call for afree Liant product catalog.
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(includes source code).

Call for pricing on other platforms.

Now $ 149

for MS Windows vezion if you currently
own any other Ul or GUI tool. One per
customer. Call for similar special offers
on other platforms.

Offer ends 9/30/92

Extra $10 off for aphotn/fax of you in a
leisure suit

1,278 PAGES. 1,311 PHOTOS.
655 CHARTS AND GRAPHS.

ONE SOLUTION.
The one desktop publishing
solution that gives you total-

Highfill Press, Incorporated.
Over 1,200 pages, 81 chapters, 655 charts and

document control—

graphs, 560 fullcolor separations.. . the entire book

regardless of size.

was produced using Ventura. Now that's publishing.

Ventura.
Take The Comprehensive
U.S. Silver Dollar Encyclopedia' written
by John W. Highfill and published by

Then there's Suzanne Carlisle Crowley's
lilliputian Paisley.
Hand-bound and published by Mosaic Press, tiny
tomes like Paisley used to take the typesetter up to nine passes

Ventura Publisher,"and Ventura DataBase Publisher , are registered trademarks of Ventura Software Inc., aXerox Company. XEROX , is aregistered trademark of Xerox
Corporation. The Comprehensive U.S. Silver Dollar Encyclopedia' was written by John W. Highfill, @ 1992 by John W. Highfill, and is atrademark of Highfill Press, Incorporated,
PO. Box 365, Broken Arrow, OK 74013. Electronic prepress was provided by EPIC Digital Imaging Center. Paisley was written by Suzanne Carlisle Crowley,
1990 by
Miriam D. Irwin, and published by Mosaic Press.

48 PAGES. 3
4 "x 15/
/
16".
20 CHARACTERS PER LINE.

SAME SOLUTION.
to get it right. Ventura got it right the first time. That's also

Ventura DataBase Publisher and Ventura Color

publishing.

Extensions.

In fact, Ventura handles massive and micro publications
with equal ease. It will do the same for your documents.

Visit your local Ventura dealer, or call
(800) 822-8221.

All of them—from flyers, sales bulletins, and newsletters

Get the one answer to total-capability DTP.

to catalogs, manuals, and corporate publications.

Ventura. The Document Maker.

Ventura

Discover the power of Ventura's complete publishing
solution—including Ventura Publisher® 4.0 for Windows,

Software Inc.

A Xerox Company

15175 Innovation Drive, San Diego, CA 92128 • ( 800) 822-8221
1992 by Ventura Software Inc. All rights reserved.
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WINDOWS
A FEW OF OUR
FAVORITE THINGS
We like to think of the BYTE staff as representative of the community of personal computer users. We have people who use PCs, people who use Macs, and people who use
Unix machines. We have people who have moved to Windows. Some of them do
most of their work in Windows now, some pop back and forth between Windows
and DOS, some use Windows so they can run afavorite application, and some use it
mostly as atask switcher.
One thing that's made the move to Windows appealing is the collection of software
that runs under Microsoft's graphical environment. Look at all the great applications
that either have been developed specifically for Windows or have been transported from
the Mac. Word processors, desktop publishing programs, programming tools, spreadsheets, databases, draw and paint programs—they've all come to Windows.
We've adopted alot of those programs here at BYTE. The products covered in this collection of "favorite things" are the tools we find ourselves using regularly and the tools
we pick up to accomplish certain tasks. They're the tools that help us work.

W

hen Ifirst came to BYTE, Igot
puzzled looks from other editors because Iused the DOS
version of Microsoft Works as
my editing environment. Iwas
drawn to it for its simple, yet surprisingly
capable, word processor. The other integrated applications in the Works bundle—
spreadsheet, database, communications—
meant Ididn't need to load down my hard
disk with full-size programs, most features
of which I'd never use.
Ileapt at Works for Windows immediately on its release. The WYSIWYG word
processor uses most of the original Works
key sequences, while taking on aWord
for Windows—style toolbar. Under Windows 3.1, TrueType fonts make the onscreen representation of the document even
more accurate.
The other elements of Works for Windows shouldn't be overlooked. Most notable is the spreadsheet, which also benefits from the Windows environment's sleek
interface and scalable fonts. My one gripe
is that the graphs are still boring and flat.
Works for Windows supports OLE (Object Linking and Embedding) and even
188 BYTE • JUNE 1992

MICROSOFT
WORKS
FOR
WINDOWS
$199
Microsoft Corp.
1Microsoft Way
Redmond, WA
98052
(206) 882-8080
fax: ( 206) 936-7329

nr.74
Dear Mr. Coll:

We

did ati Thanks to the support of people like you. the restaurant has shown ahealthy

profit for over two years. Here ate the demographics and sales data you requested during
our last meeting:
Cush:meats per Month
1500

600

4IM

: 200

Jdonary
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provides aspecial application that's accessible through an OLE link: Microsoft
Draw. This is asimple polygon-drawing
program, but the drawings are very easy to
paste into adocument and modify later.
Having everything under one roof
means all the modules share asingle pulldown menu bar and you can open multiple

Pg

documents of various types simultaneously—all as child windows of amaster
application window. Works for Windows
is small, fast, and complete. It has freed
me from the need to devote space on my
Toshiba T2000SX notebook to large, overpowered, dedicated applications.
—Tom Yager

WINGZ FOR WINDOWS
$499
Informix Software, Inc.
4100 Bohannon Dr.
Menlo Park, CA 94025
(800) 331-1763
Circle 1083 on Inquiry Card.

aus.

hour. us sat ssastaasts «tau]t

D

esigned originally for the Macintosh world, Wingz is aperfect fit
for Windows; this spreadsheet
was born to be graphical. All the
inherent benefits of aWindows
spreadsheet— effortless graphing and
charting, desktop publishing—like presentation features, dynamic links to other Windows applications—are naturals for Wingz.
Ioften use Wingz to create large tables
of product features. Each column contains
information on asingle product. To verify
the data before it gets published in BYTE,
Ifax each segment of the table to the appropriate vendor. With Wingz, Isimply
highlight each column in turn, specify it

V

VISUAL
BASIC

B ( Visual
Basic)
is to
Windows
what GWBASIC was
$199
to older versions of
Microsoft Corp.
DOS: the quickest,
1Microsoft Way
easiest way to deRedmond, WA
velop simple appli98052
cations. VB has in(206) 882-8080
troduced countless
fax: ( 206) 936-7329
nonprogrammers to
Circle 1084
the power of cuson Inquiry Card.
tom applications,
and it offers experienced developers afast track to finished
Windows programs.
VB looks like agraphical programming
system. It isn't; it still depends on procedural (although eventdriven) code. The
innovation is in the way VB ties that code,
broken into manageable modules, to interface objects.

B

orland's Turbo Pascal for Windows (TPW) remains one of the
best examples of acompiler for
which Windows is both host and
target. Turbo Pascal's twin hallmarks— convenience and elegant 00P
(objectoriented programming) support—
carry forward beautifully to the Windows
environment. TPW's multiple-document
interface, thorough on-line help, and integrated toolset make it ajoy to use. Thanks
to the handy WinCRT unit, you can run
your consoleoriented Turbo Pascal programs under Windows right away. When
you venture into real Windows programming, you'll appreciate TPW's full encapsulation of the Windows API. Iparticularly like the DLL support. All Windows
language products can call DLLs, but few

o

8

horizontal bar chart, the entries are listed
from bottom to top, the reverse of how
they are listed on the worksheet. And although you can highlight noncontiguous
data, you can't create graphs that way.
All the stuff this program can do sounds
old-hat now, but Wingz was doing it back
when it was cool stuff. Maybe that's why
Wingz hasn't seen amajor upgrade in a
while: It was so far ahead, the other guys
are still catching up.
—Stanford Diehl

as areport range, and print it. By setting
the first row as atitle, Ican have each report automatically include the row headings. Ican verify the printout with aquick
WYSIWYG preview; and if it doesn't
quite fit on asingle page, Ican scale down
the printout or the sheet itself.
There are afew idiosyncrasies Iwish
Informix would fix. When you create a

grams are still the
easiest to read and
1
:.U14ausulaettatng
l
EaOhoo
390.6300
understand. And
BASIC's similarity
A
to English makes it
Obiad [CialdWindowl
D Sub Childendowl Resift FT
the easiest " seriIF ehildendirel.Windowstate <> Icon Then
Es
draphl.Width
ChildWindowl.dlientridth
ous" programming
draphl.Height - ChildbIndowl.Clientheight
us El
language to learn.
End IF
Wide World Sales Report
It's my hope that
Edit
Send
Window
&
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Elle
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Sub ilload
VB will spark a
Grid17
40
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trend in programCridl.
Sales Graph
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ming. Good softGridl.
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Year 1992
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ware need not be
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liens
Faster computers,
95
82
102
Soles«
83
70
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102
more disk space,
East
South
125
45
69
Bobo
98
and more memory
19/
254 1
362
TOTAL
283
Le
make it reasonable
ILI
to expect developThe language is amix of the extended
ment tools to handle more of the burden.
VB comes as close as any product to being
BASIC dialect and new directives to hanthe perfect development environment.
dle graphical interfaces and event-driven
—Tom Yager
programming. Well written BASIC pro44.
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can create them as easily as TPW can.
Of course, there's also the 00P approach to Windows programming. The
OWL (ObjectWindows library) now popular with Borland C++ programmers made
its debut in TPW. The OWL abstractions

S249.95
Borland International
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valley, CA 95066
(408) 438-5300
fax: (408) 439-8088
Circle 1082 on Inquiry Card •
handle dialog boxes and controls and wrap
frameworks around them, so you can, for
example, easily create your own multipledocument-interface programs. TPW does
credit to both Pascal and Windows.
—Jon Udell
continue,/
JUNE 1992 • BYTE
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nasingle package, Borland C++ 3.0
includes everything aWindows developer needs. It's acollection of tools
aimed at the serious Windows developer. It has acommand-line compiler, an integrated development environment
for DOS, alimited Windows-hosted IDE
(integrated development enivronment), a
sophisticated debugger, and other programs and utilities. Borland C++ is the
most versatile choice if you develop for
both DOS and Windows. Besides afull
suite of DOS tools, it has an application
framework library (Turbo Vision) for textmode windowing DOS applications.
Wars will rage over whether Borland
C++ or Microsoft C++ generates the tightest code, whose environment is superior,
and whose class library is built on the best
architecture. This is not the forum for such
adebate; each package has its strengths.
But Borland C++ is afast compiler that
generates well-optimized, bug-free code,

BORLAND
C++

File

Ldit

Qptions

Search

Bun

ErlIt

Iranslorm

Effests

t. 1

Arrange [lisping

CORELDRAW
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5pecIal

Project

Browse

am ben n

dlborlandciclasslilAsource%stack....

$749
Borland International, Inc.
1800 Green Hills
Rd.
P.O. Box 660001
Scotts Valley, CA
95066
(408) 438-5300
fax: (408) 439-8088
Circle 1086
on Inquiry Card.
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dft

Window

Besource

Spy

View

Tere

and it's the environment Iprefer.
From inside TCW (Turbo C++ for Windows), the Windows- hosted IDE that
comes bundled with Borland C++, you
can edit, compile, test, and browse your

Messages

Stop!

»-

Help

Transparent

which seems sparse
at first glance, both
751 1104)
shows and hides the
right amount of
information. The
bread-and-butter
chores—drawing,
aligning, and filling
objects, and manipulating text—flow
straightforwardly
from the palette and
work the way Iexpect them to.
But you can get
as fancy as you
want to. In one
case, Ineeded to il11111111111111
lustrate the grid-fitting that ATM
(Adobe Type Manager) and TrueType perform. No sweat—Idrew agrid, picked one
of the outline fonts included with the pack$695
age, converted it to its constituent curves,
CD-ROM version ( includes extra fonts and
and then did the grid-fitting manually.
clip art), $795
Version 2.0 brought several nifty feaCorel Systems Corp
tures. You can use an "envelope" that surThe Corel Building
rounds apiece of text or line art to mold
1600 Carling Ave.,
the object into symmetrical or asymmetriOttawa, Ontario, Canada K1Z 8R7
cal shapes, extrude it into asimulated third
(613) 728-8200
dimension, or give it simulated perspecfax: (613) 728-9790
tive. And you can augment the standard
Circle 1087 on Inquiry Card.
set of bit-mapped and PostScript vector-fill
patterns with your own vector-fill patterns
hen Ineed to redesign my wife's
made from arbitrary chunks of CorelDraw
business card or illustrate some
line art. CorelDraw's import/export filters
technical concept for aBYTE
are another strong point. I've even used
article, Iusually reach for Corelthe program to transfer art between two
Draw. As feature-rich as any
Macintosh formats.
product in its class, it still manages to keep
—Jon Udell
simple tasks simple. The tool palette,
Cort.11)1U.W.

Ella

Compile

W,ndowHnlp

Owen.

Help

object hierarchy. Unfortunately, to get full
optimization or the full-blown debugger,
you need to revert to non-Windows-hosted tools.
—Steve Apiki

HOLLYWOOD
$499
Claris Corp.
5201 Patrick Henry Dr.
Santa Clara, CA 95052
(408) 727-8227
Circle 1091 on Inquiry Card.

T

ime is almost always of the essence
when Ineed to pull together apresentation. Hollywood lets me do a
workmanlike job against the clock.
Hollywood's outliner lets me
quickly type out my ideas and juggle the
order of my slides for the best flow. Ican
easily choose slide formats, and with the
Color Schemes module, Isoon have agreeable background, text, and bullet colors.
Ihaven't time to be creative mixing and
matching colors and fills, so Iwelcome
the clean, if bland, appearance of the color templates. The overall look communicates abasic level of professionalism.
My problem with Hollywood stems
from its complexity. Idon't need to do
presentations regularly; I'll typically go
weeks between using the program. But
when Ido need Hollywood, Ineed it up
and running quickly. Ifind myself walking
through afew dark alleys as Itry to remember where commands await.
Hollywood's range of features comes
at the price of abumpy relearning curve.
But, except when my blood pressure rises
against aparticularly tight deadline, the
benefits of Hollywood compensate for this
cost.
—Alan loch

Available across PC, Macintosh, Unix, and VMS

athematica 2.0:
he standard for
echnical computing

platforms, Mathematica includes afull range of
interactive numerical, graphical, and symbolic
computation capabilities, all linked to the powerful built-in Mathematica language. Mathematica
2.0 adds still more features to the proven leader
in technical computing software, including
sound generation and flexible external program

The importance of the program cannot be overlooked ... it so
'undamentally alters the mechanics of mathematics."
New York Times
"Mathematica has the potential to change the world of science at
least as much as word processing has changed the world of writing."
InfoWorld
"Mathematica is astartlingly good tool."

Nature

communication.
Mathematica has rapidly become the standard
for technical computing, with more than adozen
textbooks, aquarterly journal, and several newsletters devoted to the system. Mathematica is in use at
all of the 50 largest U.S. universities, all of the
technical Fortune 50 companies, and most of the

Macworld 1991 World Class Software Award Survey
60
50

•
•
•
Ill

Mathematics
MathCAD
Theorist
Eureka
• PowerMath
• MATLAB
All others

40
'cà 30
o

e 20

world's larger engineering firms. In fact, more than
100,000 technical professionals and students
around the world are working with Mathematica
every day.
To find out what Mathematica can do for you, call
Wolfram Research at 1-800 - 441-MATH.

10

o
Mathematica has also received best software/new product
awards from:
Macworld, 1990-91

MacUser, 1989

Discover, 1990
BYTE, 1989

Business Week, 1988
InfoWorld, 1988

Mathematica 2.0

A System for Doing Mathematics by Computer
For Macintosh information circle 47,
For IBM/Compatible information circle 48,
For UNIX information circle

49

on Inquiry Card.

Mathematica is currently available for:
MS DOS 386, Microsoft Windows, Macintosh, CONVEX,

DG AVii0N, DEC VAX ( ULTRIX and VMS), DEC RISC, HP 9000,
Apollo, IBM RISC System/6000, MIPS, NeXT, Silicon Graphics,
Sony, Sun-3, and SPARC.
Prices in U.S. and Canada start at $
595. Educational discounts and student versions are available.

Wolfram R
h, Inc., 100 Trade Center Drive. Champaign. IL 61820-7237. USA
217-398-0700: fax 217-398-0747: email: infoewriborn.
Wolfram R
h (UK) Ltd.. P.O. Box 114, Abingdon. Oxon OX13 6TG, United Kingdom
+44(235) 550 440: fax: +44 (235) 550 445: email: inlo-ukewrioorn
'99 , VVc ,trarn RcSrerh
i'..1 •
Matnemanra not .3,socated tteth Uathernat ,
,
othet cooduct names tnentoned are tradernArt . •

" '
•

o' • • a.Ct Inc
•
Ulallt ,ech. Inc

Mathematica 2.0 for
Windows Now Shipping
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FREELANCE
GRAPHICS FOR
WINDOWS

Freelance Graphics - IROLLOUT.PREI
!

$495
Lotus Development Corp.
55 Cambridge Pkwy.
Cambridge, MA 02142
(800) 343-5414
Circle 1089 on Inquiry Card.

M

ost people do not
need to use a presentation software
package every day.
Igive, at most, five
formal presentations during the
year. So once I've decided
what Iwant to say, Iwant a
software package that lets me
produce good-looking charts
and graphs as painlessly as possible. Enter Lotus's Freelance
Graphics for Windows.
Freelance Graphics is easy
to use. Its SmartMaster templates simplify making stylistic, coherent
presentations. It's essentially afill- in-theblanks procedure. When you choose aformat for your slides, Freelance Graphics
prompts you to "type title here." You just
click on the area and start typing. Click
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on the "insert symbol," and up pops asymbol library of clip art. Freelance's outliner
looks like the ubiquitous yellow legal pad.
Freelance doesn't have the sophisticated technical charts most researchers and
scientists rely on. But that lack is asmall

price to pay for not having to climb ahigh
learning curve. With Lotus's program, you
can produce aprofessional-quality slide
show in less than an hour. In that regard,
Freelance has few peers.
—Rich Friedman

nage of these two
is amatchmaker.
Paper : Letter (8.5 It 11 inches)
111
and that's where
$295
WinFax Pro comes
llelault Resolution
Future Soft Engineering
in. With this packO High Resolution (200x200)
$119
1001 South Dairy Ashford, Suite 101
age
you
can
fax
0 Low Resolution (100x200)
Delrina
Houston, TX 77077
documents directly
Technology, Inc.
(713) 496-9400
Orientation
from any Windows
6830 Via Del Oro,
0 Portrait
Circle
1088 on Inquiry Card.
application just by
Suite 240
0 Landscape
printing;
the
text
is
San Jose, CA
sent out through the
95119
E Display Call Progress
ynaComm 3.0 blends text- and
OK
modem instead of
graphics-based computing with an
(408) 363-2345
WINFAX PRO V2.0 ( 11/28)
Cancel
going to your printelegant interface. It adds Windows
0 Copyright Delrina
fax: (408) 363-2340
Technology Inc. 1990,91 All
er. The receiving
elements as appropriate, but othCircle 1090
Rights Reserved
end gets a higherwise, you work with your conon Inquiry Card.
quality fax docuferencing system or BBS on its own terms.
ment.
DynaCoirim has more features than I
WinFax Pro is an almost indispensable
can enumerate here, including INT 14 supomputers and faxes should be made
for each other, but the courtship
time- and work- saver. Ican broadcast a port for dealing with network communihas been arocky one. Getting fax
fax to any number of people. and Ican
cations servers, areasonable list of transmodems to work has too often been
customize cover sheets and logos with a fer protocols, abuilt-in viewer for looking
ahead-banging exercise because
few mouse-clicks. Because it also receives
at images in the GIF format, and arobust
of the non-graphics-oriented world of DOS
faxes, WinFax Pro eliminates the pesky
scripting language. DynaComm presents it
and incompatible standards.
roll of annoying curly fax paper on my ofall under amultiple-document interface
Enter Windows, along with the new
fice floor each morning. At least on my
design that makes it easy to organize comgeneration of high-quality Class 2comend, it's agiant step toward the paperless
munications windows, scripting windows,
puter modems that conform to an industry
office.
and collections of buttons.
standard. The key to negotiating the mar—Stan Mlastkowaid
—Steve Apikl

DYNACOMM 3.0
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Introducing the first notebook computer
designed to make Windows' abreeze.
Just turn it on and go. It's that simple.
The new TI TravelMate 3000 WinSX'
package is engineered to meet the challenges
of running Windows on anotebook computer. lhat's why it comes with MS-Windows
3.0 and MS-DOSS 5.0 already installed on
the 60MB, 80MB or 120MB hard drive. So
within seconds, you're into Windows and
ready to load your application software.
But the TM 3000 WinSX offers so much

more. Like clicking in and out of applications with aspecially designed pointing
device. An extra-large, easy-to-see cursor
that keeps your place as you move from
screen to screen.
And Battery ProTM. Designed to extend
battery life when working in Windows, it
suspends functions you're not using while
keeping calendars and other background
programs current. So you can pick up

where you left off.
Best of all, these Windows features, and
more yet, come in the industry's smallest,
thinnest and lightest 386SX'm 20 MHz
notebook computer.
Finding out more is abreeze, too. For
the name of adealer near you, call

1-800-527-3500.

TEXAS
I
NSTRUMENTS

MS-Windows and MS-DOS are registered trademarks and Windows is atrademark of M 'soft ;orpi 'ram n Travel M ate, W I
nSX and Battery Pro are trademarks of Texas Instruments I
ncorporared
trademark of the Intel Corporation.
01992T1

71894
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hink of Act for Windows as acustomizable contacts database surrounded by aset of modules for
handling different functions: a
WYSIWYG calendar for appointments and to-do items; aword processor
with Houghton Mifflin's spelling checker;
letter and memo templates; activity reports; amacro builder; and atelephone list
and dialer. In short, Act for Windows is
acomplete environment for people who
spend much of their time contacting, meeting, and following up with other people.
Besides the graphical interface, Act for
Windows offers many improvements over
its DOS counterpart. The contacts database
has 71 customizable fields and adds phone
number, time, date, currency, and integer
field types. You can schedule recurring
events, prioritize events, and reschedule
an event by clicking and dragging it across
the daily, weekly, or monthly calendar.
Unlike the DOS version, Act for Windows
does not print index cards or mailing labels, run on anetwork, support fax modems, or record business expenses.

LANTASTIC
$299
Artisoft
691 East River Rd.
Tucson, AZ 85704
(602) 293-4000
fax: ( 602) 293-8065
Circle 1094
on Inquiry Card.

ACT FOR
WINDOWS
1.0
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Uize

Style

ACT! lor Windows
Format
Spelling Wind.

yeaVay. Marl,

Iezc

Bob Putney
Putney Co
1212 1lth St NW
New York. NY 10012
Deer Bob
Thank you tor your Interest In LPID products I'm loo
to our next meetIng on the 11th.
Smcerely.

Ican take contact information and word
processing files compiled with Act and
export them as dBase and RTF files, respectively. Act doesn't support OLE but
does support DDE, with predefined links to
Objectvision, Word, Ami Pro, and Word-

Select Itontrol Directory

I

Font

$495
Contact Software
International
1840 Hutton Dr..
Suite 200
Carrollton, TX
75006
(214)919-9500
fax: (214) 919-9750
international: 44
(0) 753 833317
Circle 1093
on Inquiry Cord.

LANtastic Network Manager
Manage
Options Help

fyou've got aCD-ROM drive, you'll
appreciate an electronic encyclopedia. Compton's Multimedia Encyclopedia delivers textual data with
images, sound, and animation.
Compton's interface gives you avariety
of ways to access information. If you have
aparticular subject in mind, you can go
to the Finder and enter the term, or you
can use Idea Search, which locates requested terms within documents. There's
aTopic Tree for browsing through broad
categories of knowledge and aU.S. time
line for jumping right to historical events.
Once you find an article of interest, you
can pull it into awindow and browse
through it. By clicking on intuitive icons
(e.g., acamera or headphones), you call

edit

Perfect for Windows. On-line help and an
intuitive user interface make mastering
Act for Windows quick and painless. Irecommend it if you need to keep in contact
with dozens, or even hundreds, of people.
—Rob Mitchell

N

dows makes the chore simple and elegant.
ovell
Net-s
Ware'
This add-on utility makes full use of Winhigh pricdows' abilities: pull-down menus, icons,
ing gives
graphics. and multitasking. And you don't
many
a need Windows on each system in your netsmall
business
work (although that's the optimum setup).
pause. For those
To use LANtastic for Windows, you
without deep pockneed aLANtastic network. With LANtasets and afull-time
tic for Windows on my system adminissystem administratrator's workstation, Ican easily handle
tor, Artisoft's peerseveral network tasks at the same time.
to-peer LANtastic
Ican also easily change the network's
is agood solution.
shared resources with afew mouse-clicks.
Administering a
With LAN utilities like this, full-time
network isn't simsystem administrators could very well beple, but Artisoft's
come an endangered species.
LANtastic for Win—Stan Mlastkowskl

COMPTON'S MULTIMEDIA krz
ENCYCLOPEDIA

4••••••••••••••ff*

Mom, b.....

$895
Compton's NewMedia
722 Genevieve, Suite M
Solana Beach, CA 92075
(800) 532-3766
Circle 1092 on Inquiry Cord.

up images, charts, audio passages, and animated sequences. Compton's does not
support hypertext-style links, although you
can look up the meaning of any word by
double-clicking on it.

Mao bow. .ur.
mum ...
Mee. el.. by ye
611.•0«...1
oe ......

Compton's is awonderful research tool.
It should improve your productivity at
work, as long as you don't spend too much
time browsing. It's agreat diversion, too.
—Stanford Diehl

Introducing AST's New Power Premium@ Family.
With Microsofte Windows" performance 41
2 times
/
faster than Dell? 31
2 times faster than Compaq? and
/
2times faster than IBM° and NEC? AST's new Power
Premium computers have put this familiar Windows
icon on the endangered species list.
ows Performance Benchmark

Asr Power Premium 4133 6.678
3.257
2.865
1.830
1.438

NEC PowerMate • 486/331
(Local Bus)
IBM PS/2 ' Model 95 XP
486 8595-0KD (XGA)

Compaq Deskpro • 486/33M

Dell Powerline • 4330E

Obsolete
Icon.

Based on Graphics WINMARK results of testing performed on
33 MHz 4860X systems in 640x480 resolution with 256 colors using
PC Magazine Labs Windows Benchmark software version 2.50.

From the creators of the world's first
fully upgradable systems, comes a
new generation of state-of-the-art
desktop computers featuring:
Premium VGA Graphics. Unequalled speed is just the beginning.
Our innovative subsystem supports enhanced video
resolution modes of up to 1280x1024 and can display
over 32,000 colors simultaneously.

tills iiil4tt*I$-i4I$$

Cupid-32' Upgradability. AST's award-winning
Cupid-32 technology is still the industry's best, most
complete upgrade solution.
Extended Industry Standard Architecture (EISA).
Take full advantage of today's EISA VO cards while
protecting your investment in existing ISA hardware.
AST FlashBIOS. Our simplified, software-based upgrade makes updating your Power Premium's BIOS
quick and easy without chip replacement.
High-Performance Processors With Cache Built
into each Power Premium is apowerful Inte1486" or
Inte1386" processor and an ample supply of fastaccess cache memory
To receive your FREE video, "AST's Power Premium:
Innovation Reinvented:' call I-800-876-4AST.
AST markets products workiv. e, for more Info...non call AST Internanonal on 17341 727-9292
or TAX tol714) 727,44,5 ASt ,uppber to es gmernmem ern, les General SenIce Carman
',amber GSOOK92A,,,,16.1
AST logo and Pres.'', reprieved and Cuptd.32 Cumd-32 logo
tradcm.trks AS1 itreart h In, -11ir Intel [nude Lap Is atrademark ni Intel Corpuranon All other
Inand and produo rum«, are trademarks ot reiriftf, f'd tr.df•fr.flf-,
Copyrtght e 992 ASI ResearoT Irk Al nghts reserved
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The Power Of Choice.
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N

othing can replace paintbrushes,
pencils, pastels, and pens. But
Fractal Design's Painter is aremarkable digital approximation
of those tools. Born on the Mac,
Painter is a "natural-media" graphics package. It tries to simulate the look and feel of
oil and waterpaint, chalk and charcoal,
crayons, pencils, and pens. You can make
paint smear, chalk smudge, ink blot, and
watercolor drip. Images created with
Painter have awarmer, more fluid look
than you get with other packages (excluding Oasis, aforerunner of Painter).
There's afun aspect to Painter, but it
can be used as aserious package for corporate and commercial graphics. Annual
reports, promotional materials, and press
kits are all dressed up with colorful illustrations, usually done in natural media.

With Painter, an inhouse designer can
send creations to a
program like PhotoStyler for preparing color separations.
Painter requires
6MB of RAM; 20
MB of free disk
space is recommended. Don't try
this package on less
than afast 386.
Because its tools
are sensitive to
pressure, Painter is
best used with astylus and digitizing tablet.
You can use amouse, but it's not the same.
Painter is the most tactile, responsive

PHOTOFINISH

I

mage editing isn't always pretty. Unless you're just trying to sharpen
edges or clean up noise in ascanned
photo, it can be acomplex operation.
Programs like PhotoStyler ( under
Windows) and PhotoShop (on the Mac)

will let you do almost anything with
adigital image, but
$199
they are designed
ZSoft Corp.
for graphics pros
450 Franklin Rd.,
and have more caSuite 100
pability than most
Marietta, GA
people in the office
30067
need.
(404) 428-0008
For image jobs
Circle 1096
that don't require
on Inquiry Card.
PhotoStyler's power, Ihave started
using PhotoFinish from ZSoft. It has the
basic filters for cleaning up scanned images—color or gray-scale—by sharpening edges, adjusting brightness and contrast, equalizing color shades, erasing
unwanted objects, and so on. It will convert

E

very once in
a while, a
File
edit Text Math Graphics
Help
HICKS.MCD
HEARING.MCD
PC program
Hydrostatic Thrust Hearing Analysis
will come
These equations ere from the
An our- lubricated hydrostatic thrust bearing
section in the Flecks Electronic
along that
shown in Fig. 12 must support n load ol
Handbook an thrust bearing
107.700 1bl. Thin vertrcul bearing has un
analysis, with the numbers for our
has the potential to
outside diameter of 16 in and a recess
application
increase a user's
diameter of 10 in.
W = 11588 lb(
W F 187788 • lbf r F. lin
e , F. S • in
productivity by an
r
7 in
r = l'in
Calculation Procedure
order of magnitude.
1 Determine the required lubricant- supply
From Ioilers equation'
The spreadsheet was
pressure. Solve Fuller's applied land
•W
e equation tor P
such a program.
r - ,
And, by the incorMI -I
poration of electronr
ic handbooks, MathThus, the lubricant- supply inlet
cad, amathematical
pressure is
solver program, is
Ibt
P
146 • —
another.
in
With these elecIauto
tronic texts, auser
can take an equation, formula, or diagram from atechnicad document with one mouse- click,
cal reference book, paste it into aMathchange the values if necessary, and then
2

2

1

2
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PAINTER
$399
Fractal Design
Corp.
P.O. Box 2380
Aptos, CA 95001
(408) 688-5300
Circle 1085
on Inquiry Card.

graphics package yet. Every computer
artist should check it out.
—D. Barker

color scans to gray-scale.
PhotoFinish isn't just for cleaning up
scans, though. It has abox of tools you'd
find in apaint package, including brushes,
pens, pencils, paint roller, airbrush,
smudgers, and color blenders. The group of
selection tools has ahandy pair of scissors that make it easy to cut acomplex,
polygonal shape in one picture and paste it
into another. The magic wand, on the other hand, tends to be inaccurate.
What Ilike most about PhotoFinish is its
ease of use and simplicity. ZSoft is targeting this package at people who aren't
graphic artists but sometimes have to incorporate ascanned image into adocument. As much as Ilike PhotoStyler,
PhotoFinish is less daunting.
—D. Barker

MATHCAD

calculate the results. This certainly
beats lugging those
$495
technical tomes
MathSoft, Inc.
around, not to men201 Broadway
tion having to do
Cambridge, MA
the math yourself.
02139
At this point,
(617) 577-1017
MathSoft is offerCircle 1097
ing two handbooks
on Inquiry Card.
for use with Mathcad: Machine Design and Analysis
from Tyler G. Hicks' Standard Handbook
of Engineering Calculations, (
New York:
McGraw-Hill, 1985) and Shackleford's
The CRC Materials Science and Engineering Handbook (
CRC Press, 1991).
The handbooks are priced at $99 and $ 149,
respectively. More handbooks are on the
way.
—Rich Friedman

Effortlessly contour and
colormap surfaces generated
from random sample point.

V'ew and organize entire presentations
at aglance with the visual slide sorter.

Pull alever to adjust avariable, as the
revolutionary Graphics Equalizer animates changes to your curve-fits
and formulas on-screen.

Pop up the extraordinary
graph gallery of over 160
business, technical,
and statistical graph types.

Automate your presentation
with master slides, outliner,
speaker & handout notes

Edit

Format

Gr
Access your numbers
instantly from your
favorite Windows
or DOS spreadsheet.
Hot- link multiple
data files directly to
Stanford Graphics'
proprietary 4-D
70-trillion
cell spreadsheet.
Animate the 3-D
rotation of your graph
and its actual data
Instantly identify
&modify your data
points with the
Intelligent Data Cursor.'
Simply drag abar or
line to change acell in
your spreadsheet!

Sadeo
by Region

Click on the Calculator
for on-the-fly business,
financial or scientific
computations.
Stock price FT 1961è

r
_
Eclit graph

STANFORD GRAPHICS FOR W INDOWS
Finally.., presentation graphics with numerical clout!
Does your presentation software give
you all beauty and no brains? Where is
the substance behind those pretty pictures? What if your presentation program
had enough data-handling muscle to
meet the needs of business and statistical
and scientific users?
Presenting Stanford Graphics for
Windows, the first graphics package to
offer both state-of-the-art presentation
features and powerful analysis capabilities.
With on-screen curve fitting formula
solving statistics, and data manipulation,
Stanford Graphics advances both the art
and science of technical presentations.

"Stanford Graphics offers the best of both
worlds. It combines top-notch presentation
features with unprecedented technical
sophistication. 1* were greatly impressed."
—Infoworld,
Sept. 16,1991

1Lr-3-D
•

VISIONS

Call Toll Free for Details

1-800-729-4723
STANFORD GRAPH ICS
PRESLNTATION

Circle 312 on Inquiry Cord.

All this and Windows too. Stanford
Graphics takes full advantage of the latest
in Windows 3.0 and 3.1 technology, with
sophisticated DDE, OLE, and TrueType
font support.
Stanford Graphics for Windows:
Presentation and Analysis
Finally, form and substance.

fr

NALyst

2780 Skypark Drive, Torrance, CA 90505
rel:(310)325-1339 FAX:(310) 325-1505
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WINDOWPHONE
$495
AG Communication Systems Corp.
2500 West Utopia Rd.
P.O. Box 52179
Phoenix, AZ 85027
(602) 582-7000
fax: (602) 582-7 III
Circle 1095 on Inquiry Card.

W

indowPhone is apackage that
you either love or hate; you use
it all the time, or you feel it's a
gross waste of valuable disk
space. Basically, WindowPhone
is afancy phone dialer with some nice
bells and whistles that are easy to become
attached to. It connects directly to any standard telephone outlet (R.1-11).
For example, if your phone system supports Caller ID, WindowPhone pops up a
window identifying the caller. A call log
keeps arecord of incoming and outgoing

W

inCli Pro 3.0 is an inexpensive
program that adds acommandline interface to Windows. But
wait, you say. Why should Windows need acommand-line in-

terface?
Well, command lines can be easy to use.
When Iwant to move an entire directory
structure from one location to another, it is
much easier to drag it graphically. However, when I'm removing dozens of temporary and backup files from adirectory, it
is much simpler to type del * . tmp than
to select them all individually and delete.
But wait, you say again. Windows has a
command-line interface: Just double-click
on the DOS icon and press Alt-Enter. Yes,
but what if Idon't want to actually run
DOS programs? All Iwant is asimple little program that lets me manipulate files
and quickly launch applications.
WinCli provides aDOS syntax and
command set. It also has anice file manager, aclock, ascreen saver, and password
protection; Ihaven't opened the Windows

M

ore Windows 3.0 is one of the
handiest Windows utilities, especially when I'm doing desktop publishing, since Idon't
have alarge screen.
If you have astandard VGA screen, you
can, change your view of adocument or
worksheet by clicking on the scroll bars,
but that can be apain. More Windows creates avirtual screen that can be up to 66
percent larger than your actual screen size.
198 BYTE • JUNE 1992

calls, including unanswered calls,
even when your
PC's power is off.
You store phone
numbers in three
personalized phone
directories.
WindowPhone
lets you add notes,
maps, and photographs to every
phone-book entry.
To auto- dial any
number in the directory, you just
point and click your
mouse. You can
password- protect
private numbers and block certain numbers. If you really want to get ruthless, you
can assign special rings to important callers
and eliminate interruptions from "less important persons." If you work in Windows
constantly, WindowPhone is ahandy way

to marry your phone to your PC.
The package includes the software, one
half-size 8-bit PC card, one 120-volt AC
wall-mountable power converter, and a6foot standard modular telephone cord.
— Rich Friedman

WINCLI
PRO
$35
Eschalon Development, Inc.
110-2 Renaissance
Sq.
New Westminster,
BC,
Canada V3M 6K3
(604) 520-1543
Circle 1098
on Inquiry Card.

File Manager since loading them.
WinCli's most obvious restriction is the
lack of batch files or other type of scripting
interface. You can always launch aDOS
batch file, but the whole point, at least for
me, is not to load the DOS box. Another

problem is speed; WinCli writing to the
screen is an exercise in patience.
Despite its limitations, Irecommend
WinCli Pro. It's aproductivity tool well
worth the investment.

What Ilike best is how you move around
this virtual screen; it's called panning. You
bump the mouse against the edge of the
screen, and your view moves.
Installation is asnap. It creates aMOWIN icon that lets you turn the utility on and
off. More Windows won't help much with
some applications (e.g., telecommunications), but Ifind it useful when I'm working with PageMaker under Windows 3.0.

MORE WINDOWS

—Anne Fischer Lent

—Raymond GA Côté

$99
Aristosoft
6920 Koll Center Pkwy., Suite 209
Pleasanton, CA 94566
(510) 426-5355
Circle 1101 on Inquiry Card.

Introducin2 Power
Windows For
Project Managers
The #1Rated Project Manager Now Available For Windows.
Power changes people.
Especially project managers.
They're working
smarter and faster
with new
CA-SuperProject®
For Windows.
It's the world's
most advanced,
efficient and reliable project management software
—and now it's incredibly easy to use.
Total power is yours with just afew
mouse clicks. Create and edit
projects. Specify resources, task
types and durations. Define
integrated sub-projects. Build
topdown hierarchies and task- wrl'e,to
2
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Manage with power, using toolsfor sophisticated planning,
comprehensive resource management, tracking and controlling.

advanced and efficient schedul- ::.: •
::.
ing algorithms. :•
Arecent study of the five "
MICROSOFT®
leading project managers
WIND:ms.
proved it. Each was assigned the same
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Report the status o
Iyour project with detailed
Gantt, PERT, WBS and Cost/Resource charts.

dependency relations. Link multiple projects together for cross-project leveling.
Perform extensive "whatif" analysis,
revising schedules as projects progress.
You can bet your career on its
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COMM®

Show multiple views ofthe same project or
different projects simultaneously.

project, but the finish dates varied by as
much as five months. CA-SuperProject
For Windows finished first in 214 workCircle 19 on Inquiry Card.

ing days-leaving
Microsoft Project,
Timeline 4.0, Project
Workbench and Project
Scheduler in the dust.
There's also awide
array of state-of-the-art graphics and
detailed reporting tools to help bring
your projects to life.
For your free Demo Disk, call 1-800CALL CAI. Call today.
And find out
what our power
windows can do
for you.

CAerProject®
For Windows

Computer Associates International. Inc.. One Computer Associates Plaza.
Islandia. NY 11788-7000. All product names referenced herein are trademarks
of their respective companies.
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CONVERSION ARTIST
$149.95
North Coast Software, Inc.
P.O. Box 343
Barrington, NH 03825
(603) 332-9363
Circle 1102 on Inquiry Card.

A

ssomeone who works on software
reviews, Ideal with alot of screens
captured from applications. Reviewers send me screen shots in
all sorts of formats. But BYTE's
design department ultimately wants TIFF
files, because that's what it transmits to
the service bureau that does color separations for the magazine.
There are adozen good programs for
converting bit-map image formats, but I've
settled on North Coast Software's Conversion Artist. This package showed up
one day when Iwas having ahellacious
time turning aPCX file into aGIF file.
Call it serendipity. Iloaded the software
and called up the misbehaving PCX. Con-

to the usual PC file
types and MacPaint
graphics, this package can also import
Silicon Graphics
ROB, Sun RAS,
and Amiga IFF formats.
But Conversion
GEN • Generic Elonmy Fans.*
6qaphics Inletchange FomaI
HEX • GenemA.c. FoHaM
Artist doesn't just
MG • Assam Fame.
IM6 • PT- IRIS FonAM
convert images; it
PCX • PC Painlboush Fomal
also captures them,
grabbing either the
entire screen, the
live window, or a
user-defined area.
The package can
help you save disk
space by reducing
version Artist brought it up on-screen in a the number of colors in an image (e.g.,
few seconds.
from 32-bit down to 16-bit) and by applyConverting an image is simple. You
ing compression to image files.
click on the file you want and then pick
In the world of publishing, where deadthe target format. If you've got amess of
lines are always at the door like abarking
files to convert, you can set them up as a dog, you need tools you can rely on. Conbatch process. Conversion Artist can hanversion Artist hasn't let me down yet.
dle just about any file format. In addition
— D. Barker

TAKENOTE

Take Note

File

Edit
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Circle 1099

Addsess. Apple Computer

0

fcourse you don't need acomputer to take notes or keep phone
numbers and addresses. But the
right software can let you do
things with those notes and numbers that you'd be hard-pressed to do with
note cards. Try searching through anotebook to find every phone call in which

THE FAR SIDE
COMPUTER CALENDAR
$69.95
Amaze, Inc.
11810 115th Ave. NE
Kirkland, WA 98034
(206) 820-7007
fax: ( 206) 823-0568
Circle 1130 on Inquiry Card.
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$69.95
ButtonWare, Inc.
325 I18th Ave. SE,
Suite 200
Bellevue, WA
98005
(206) 454-0479
fax -( 206) 454 -1838
on Inquiry Card.

you discussed, say, Windows software.
Button Ware's TakeNote is the best program I've worked with yet for keeping together and sorting through the kind of data
Iacquire and use in aday at the office:
contact names, phone and fax numbers,
records of conversations. It's an electronic card file and notepad combined. All in-

I

ttook syndicated cartoonist Gary Larson to make us jaded keyboard
crunchers crack asmile. The Far Side
Computer Calendar puts some fun
into the start of another working day.
Larson's admittedly quirky humor isn't
for everyone; you either love Far Side humor or hate it. Somehow, however, Ihave
ahunch that Far Side humor is aperfect
match for most serious computer users.
Amaze realized that folks wouldn't lay
down the bucks for computerized comics.

formation is kept on cards, which have labeled fields for names, addresses, phone
numbers, comments, and so on. (There's
also afield for birthdays, which seems silly.) Besides cards, there are templates for
business cards, credit cards, inventory (e.g.,
software, music, and videos), personnel
records, recipes, and free-form notes.
Once you've got the information—those
hundreds of business cards collected at
Comdex, for example—into the program,
you can search through it with the press
of abutton. The search engine looks for
any text in any cards and can even search
on the basis of "sounds like." TakeNote
will also dial numbers for you. (Just click
the red phone icon at the top of the screen.)
TakeNote looks like astack of cards, is
easy to figure out, and works smoothly.
Without this program, my desk would be
even messier than it is.
— D. Barker

So, it made its program do something. The
Far Side Computer Calendar is afullfledged calendar that's full of surprises:
from animated icons of ringing telephones
and flying airplanes to randomly appearing
animations (my favorite is the iceberg full
of penguins that floats across the screen).
The Far Side Computer Calendar is
available in Windows, DOS, and Mac versions. To my mind, it's one of the essential
computer programs.
—Stan Miastkoweld

Now Shipping! 16 million colors
for Windows, AutoShade, 3D-Studio and more.

7000
SERIES

Genoa

24-BIT True Color Solutions with Genoa's MultimediaVGA.
The new Genoa MultimediaVGA
provides 24- BIT true color solutions at
affordable prices. The graphics
professional can reach 16 million
colors at 640 x480 and 64,000/32,000
colors at 800 x600.

FLICKERFREE

Standard 24- Bit drivers include
Windows, Autoshade, 3D Studio and
more. Of course the MultimediaVGA
7900 comes with our popular
FlickerFreeTM and SafescanTm
technologies.

oGenoa

TM

Also available Genoa's
WindowsVGA 8000 series of
Window accelerater products.
All this and more from your
obvious choice in computer
graphics.. . Genoa.
For more information call your
distributor or nearest dealer today.

Call your distributor or dealer for a demonstration now.
MC

Mee
st.

tt_e

SYSTEMS CORPORATION

FLICIURFUE

The Ultimate Graphics Solution

1991 Genoa Systems.

Genoa Systems Corporation
75 East Trimble Road
San Jose, CA 95131 USA
Telephone: 1 - 408 - 432 - 9090
Fax:
1- 408 - 434 - 0997
Genoa BBS: 1- 408 - 943 - 1231

All registered and unotgisiered trademarks are the propeny of their respective owners. Specifications are subject to change withou notice.

Circle 321 on Inquiry Card.
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Miracle keyboard, afull-size MIDI keyboard that connects to aPC's serial port.
Trax's Miracle drivers let you record from
the keyboard and play MIDI recordings
through the Miracle's built-in speakers.
At its most basic level of operation, Trax
works like atape recorder. You click on familiar buttons (e.g., play, record, rewind,
and fast forward) to record and play back.
Trax gives you control of 64 recording
tracks. You can select aMIDI instrument
by name to record on each track, and you
can then play back any combination of
tracks. You can insert, delete, or edit notes
of individual tracks and can cut and paste
blocks of notes or move them around with
the mouse. Double-clicking on the note
brings up the Edit Note dialog box, where
you can numerically set anote's start time.
pitch, and duration.
Even if you can't play alick, Trax is
great fun. The program comes with aset of
canned pieces that you can edit and rearrange. A real musician will probably opt
for the professional version of the program
(Master Trax Pro), but novices can do fun
and useful work with Trax alone.
—Stanford Diehl
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TRAX
$99
Passport Designs, Inc.
100 Stone Pine Rd.
Halt' Moon Bay. CA 940 I
9
(4151 -26-0280
Circle 1103 on Inquiry Card.

am living proof that Passport Designs
has created aMIDI recorder and sequencer for nonmusicians. Ibought
the low-end Trax sequencer because
it works with Software Toolworks'

We're U
on Touch

You can have your mousedriven application up and
running with touch input in-

weeny terelte

bin

et ,
.

stantly, using one of our
TouchMonit,orsand software
for Windows, OS/2, MS-DOS,
or Macintosh environments.
We offer two types of touchscreen technologies, the largest selection of components
and development tools, and
expert assistance. It's easyto

get your application up and
running on touch. Just call the touchscreen company.
Elographics,Inc.
105 Randolph Road
Oak Ridge, TN 37830
615-482-4100
Elograph., Inç.
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SPEED READER
$49
Davidson & Associates, Inc.
P.O. Box 2961
Torrance, CA 90509
(800) 545-7677
Circle 1104 on Inquiry Card.

S

ince Iwas akid, I've wanted to
read like Bookworm on the Batman TV series—almost as fast as I
could flip the pages. At last, with
Speed Reader from Davidson, I'm
on my way. The program, which aims to
double or triple your reading speed,
preaches the method of reading groups of
words instead of plodding along aword
at atime.
After assessing your current reading
speed and comprehension, the package
tries to increase your peripheral vision so
that you can read several words at once.
The program provides aseries of warm-up
exercises to get your eyes ready for speedy
reading. You fix your vision on ablack
dot displayed on-screen; then agroup of
words flash on. By keeping your eyes
trained on the focal point, you must rely on
your peripheral vision to see the groups
of words. There's also agroup of eye
games designed to broaden your range of
vision.
Another component of the program
scans through aselected passage of text,
highlighting word groups. This not only
forces you to read at aprogrammed pace,
it also trains you to read words in groups.
After displaying the passage, the program
asks some multiple-choice questions to
test your comprehension.
This is afun program with anoble goal.
Anyone can become more productive by
increasing reading speed and comprehension. The reading selections are abit dry—
they're reminiscent of the aptitude tests
we all took in grade school—but you can
import your own selections or even read
from abook while the program times you.
With its professional software design and
proven training philosophy, Speed Reader
should sharpen your reading skills in no
time. U
—Stanford Diehl

Circle 57 on Inquiry Card.
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You want ahigh quality file server with outstanding
performance, compatibility and expandability. So...

Make Northgate Elegance 486/33
EISA The Heart Of Your LAN!
How good is Northgate
Elegance 486/33e?
Here's how PC Magazine"
summed it up:
"The Northgate Elegance 433e
is aturnkey NetWare° computer
with alaudable price..."
"It's not just the eight bays that
make this machine special. A
hard disk controller designed
specifically to work with
NetWarer plenty of memoryand board-expansions capacity; ahefty cool and quiet power
supply; and Northgate's focus
on network-specific support all
make the Elegance an excellent
choice as aNovell*file server"

Northgate
Elegance 433e

10 Presentition
Program s I,
Help you Ge';
Point Across Y°Ur

"...Northgate gives network
administrators everything
they need — aturnkey system
with hard disks optimized
for NetWare, excellent expansion capability and good
performance..."
"...Northgate preccmfigures
every Elegance 433e to each
network administrator's needs.
Plug it in and it works."
"The Northgate Elegance 433e,
with its well-rounded and sensible configuration, has it all;
aperformance/features score
that's better than average and a
dynamite price which together
create ahigher-than-average
Bang for the Buck score. The
server is even Novell certified."
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PC lS Tests 22
486/33 Machines
That Can Drive
Your Business

the page for all the benefits of owning aNorthgate LAN so/idiot...

„
13 CP8phiCS Accelerators
Ron llo to 10 Times as Fast

tter

At Last! Hassle-he Ihrn-Key LAN Solutions
Northgatesrecognized your
need for LAN systems that save
you time, money and aggravation.
That's why we pioneered the
direct sales of full-service LAN
solutions. Now, it's incredibly
easy to give your business networking efficiencies, because we
do it all from the installation of
networking hardware and software to service and support.
The foundation of aNorthgate
LAN is award-winning hardware —
including the incredible Elegance'
486/33 EISA file server, recently
selected as PC Magazine's
"Editors' Choice." Northgate's full
range of performance-engineered
products allows our LAN experts
to custom design your LAN complete with installed networking
cards and software, to meet your
broadest business applications.

''''''"""***—***11111111111.0umvaummamm,

High Performance Networks
For Up To Hundreds Of Users.
Whether you need an entry level
network for as few as four users or
acomplex LAN with hundreds
of workstations, Northgate has an
industry-standard solution that's
second to none. Take alook at
everything Northgate offers:
Powerful File Servers and
Workstations. Northgate offers
file servers ranging from our
386/33 to our 486/33 EISA systems. And, all are FCC Class B
certified. Northgate also offers
you acomplete range of workstations, featuring our popular
386SXTM/20 systems.
Choice of lbpologies. Northgate
offers avariety of topologies to
meet your applications. Select
from ARCNET, ETHERNET
Thin Net, or ETHERNET
10BASE-T. Token Ring products
also available.

Looking for aLAN that can be
moved without the expense and
hassle of rewiring? Northgate's
wireless technology is the answer!
Four Network System Environments.
Northgate's strategic partnership with
Novell allows us to offer you NetWare*
386 3.11, 286 2.2, NetWare Lite and
Lantastie
Full Service Featuring Support From
Certified NetWare Engineers. If you're a
LAN administrator, imagine the convenience
of being able to pick up the phone 24 hours
aday, seven days aweek and speak with
someone who's on your level. That's exactly
what you get when you own aNorthgate LAN.
Our skilled technicians are backed by Certified NetWare Engineers and the call is free
when you purchase NetWare and LAN
support package through us.

°Copyright No. hgate Computer Symms. 1..1992. All ylthta rmerved.Northgate. Omni Key. Elegance and the Na-thgatal, logo are U.S. rrademerie• or registered U S rademarks of Nœthene Computer Syutema. 804•6 and the
Intel I
made logo are U
trademark,' of Intel MS-DOS. Mildew. and blicroanft are U.S. trademark', or retbsered
rraderiarks of blicromft CogueratIon IBM I. • retimered U.S. trademark of InternatIonn &mine« Mach, net.
Corporation Another product. and brand names are US trademarks and regluered U.S. trademark. of their rmpnctim companies Priam and apeelReations subject to change without notice Pricer shove do not Inc ude

Backed By Certified NetWare Engineers.
"Editors' Choice" Elegance
486 EISA Configuration:
•Intel* 80486/33MHz processor

NIP
Novell
Gold
Authorized
Reseller

•32MB of 8Ons RAM
•128K SRAM memory cache;
read/write-back caching
•676MB SCSI 16ms hard drive
•Ciprico Rimfire 5600 SCSI
controller
•EISA bus with eight 32-bit expansion slots: six bus master;
two slave
•1.2MB 5.25" and 1.44MB 3.5"
floppy drives
•Weitek• 4167 math coprocessor
support
•One serial, one parallel and one
PS/2* style mouse port
•300 watt power supply with dual
recirculation fans
•Eight bay upright 'Dwyer case;
room for eight external halfheight devices
•OmniKey' keyboard
•14" monochrome monitor with
720 x348 video card
•MS-DOS 5.0
•Microsoft* Windows" and mouse
•DiagSoft" QA Plus' diagnostic/
performance software
•One year limited warranty on
system parts and labor; five
years on keyboard
•On-site hardware service provided
by NCR*
•FCC Class BCertified
•Novell Certified
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"Editors' Choice" Elegance
486/33 EISA Configuration
$7399
Lease as low as $248.os per month**

Look at all the other Northgate extras.
You also receive free non-diagnostic on-site
hardware service from NCR* for one year.
As well as alimited one year parts and
labor warranty and overnight shipment
of replacement parts at our expense.
Customized service and support packages — including extended warranty
coverage — are also available.
lb discover all the advantages of anetworking
solution from Northgate, call us toll free, today.

Other Configurations
Starting At: $3649
Call For LAN PricingAnd Custom
Configuration Information

800-345-8709
Major corporations, volume purchasers and government
agencies call National Business Accounts: 800-545-6059
GSA# GSOOK91A685193 PS01
Keyboard Sales: 800-526-2446
Charge it to your VISA, MasterCard, Discover, American
Express or Northgate Big 'N' Card.
1007771GITE
COMPUTOT
JrS/t« /
NC

7075 Flying Cloud Drive. Eden Prairie, MN 55344

CODE B3906

shippingrha nd ling cha rites and appropriate sales tues. Northgate reserves the right to substitute components of equal or greater quality or performance. All Items subject to
availability. We support the ethical use of software. To report software copyright violet ions. call the Software Publishers Asaociation's Anti- Piracy Hotline at 1.800-358-P1Rn. *PC
Magasine. March 17,1992. • • Monthly lease payments are based on a36- month standard. fair market value open-ended lease. 12.60 month legating options to qualified business..
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EIS MOVES
TO THE DESKTOP
Executive information systems help you identify key business trends,
data relationships, and exceptions

A

new crop of Windows-based products allows you to view, analyze,
and report on vital business data
existing in avariety of formats,
from IBM's DB2 in the mainframe's data bank, to Oracle on the department's file server, to Lotus 1-2-3 on
your PC's hard disk. These products are
called executive information systems.
An analogy to an EIS would be the Sunday newspaper section that focuses on the
events of the past week. This section pulls
together stories from avariety of sources,
makes them understandable, and provides
underlying news analysis. An EIS provides
similar benefits to company managers at
all levels by providing software tools that
retrieve company data from many sources
(mainframe, minicomputer, LAN servers,
and local PCs) and present this data clearly. Unlike the static newspaper, however,
ElSes let you scan the data headlines, selectively "drill down" ( in hypertext fashion) on aheadline to see more information, combine this data with other data,
and make more informed decisions based
on data that is constantly being updated.
Originally intended to replace inch-thick
paper reports. EISes were first designed
as specialized mainframe applications, with
costs starting at $ 100,000. But the explosive growth of PC LANs has radically altered the EIS landscape. The new realities
of the marketplace have challenged the efforts of traditional EIS
suppliers to keep pace.
The three products reviewed here have different roots. PowerPlay 2.0 from Cognos and Lightship 3.0 Ifrom Pilot Software
came from mainframe- and minicomputer-based companies; Forest and Trees for Windows 2.0 from Channel Computing was
designed by acompany specializing in PC-based solutions.
While EISes may appear to package information simplistically, the fact is that acolorful, graphical environment helps you not
only to better understand the data but also to convince others of
your point of view. So it's not surprising that all three products run
under Microsoft Windows.
Getting Started
Deciding to go to EISes is not asudden decision for most companies. Instead, it is agrowing corporate- wide understanding
that managers need specialized data quickly and presented in a
206 BYTE • JUNE 1992

clear, easily adjustable format. For example, asales manager
wants to be able to see data by channel and by product. Unwilling to wade through the swamp of printed reports, the manager
wants to get to the bottom line as quickly as possible. In acompetitive business environment, it's imperative to be able to quickly identify key business trends, data relationships, and exceptions to your plan. (See the text box "EIS in the Real World" on
page 210.)
Once the need is identified, other fundamental requirements for
the success of an EIS include
•identifying an individual who has athorough familiarity with
the company's data assets;
•gaining the interest, attention, and creativity of the organization that will use the system;
•management's committing to the project's success as well as
to its ongoing maintenance; and
ILLUSTRATION

BARTON STABLER

1992

im [He

[dit

All Years

Dab

PowerRey Viewer - Vlewl of AUTO
Values
Display Formel Window

Northeastern US

All Ages

Screen 1:
PowerPlay
extracts data from
avariety offiles
and locations and
deposits the
information in a
specialized user
database.

help

All Uehicles

Northeastern US

Legend
Northeastern US

2168.3
D

2358.6
1142.

o

•devoting programmers to design and
create the user-specific application.

file

Edit

Rate

•perform data retrieval across awide
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•analyze data in avariety of ways;
•graphically present the information;
•create ad hoc reports; and
•contain customized application-development tools to build an application
that automatically perIbrms routine
tasks.
All three of the reviewed products provide simple data access, and none has the
ability to change data at its source. Each retrieves the data that it works with in afundamentally different way—afactor that
you should consider carefully when you
determine whether aprogram's data model meets your system's goals.
PowerPlay ( see screen I ) is especially
different from its counterparts, since you
develop aspecialized database using the
PowerPlay Creator tool. Using two input
files—asummarized data (. DAT) file and
adefinition (. DEF) file—the program extracts data elements from avariety of files
and locations. It can extract virtually any
file format as long as you can convert the
file to aflat ASCII file format ( this could
include DB2, Oracle, or Lotus 1-2-3 files).
The resulting data extract, or "bucket
of information," from PowerPlay lets you
explore the data from any perspective and
perform searches with predictable response
times. It lets you download this extract on
as regular abasis as is practical, but it provides no links to the original data sources.
Since there are no live links, the PowerPlay method is not recommended if you
need to work with up-to-the-minute information or if the extract may not contain
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all the information you're likely to need
to query. Rather, the PowerPlay model is
ideally suited for organizations whose data
is updated on aweekly or monthly basis.
With this product, you can eliminate many

thorny issues associated with on-line data
access, such as who has the rights to access
production files and how live data links
may degrade network performance.
Forest and Trees' data-access method
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Girl Scouts
Care for
the Earth

EXECUTIVE INFORMATION SYSTEMS COMPARED
A variety of different features and data types supported highlight these ElSes.

Price
Technical
support
DDE support
Data providers
Standard

This year, millions of Girl
Scouts nationwide are
working to help care for
our environment.
Won't you join us? Call
your local Girl Scout
couna to find out how.

GIRL SCOUTS

ilnummemmingium
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Lightship
3.01

PowerPlay
2.0

$495
1year free;
toll-free number
Yes

$750
90 days free;
toll line
Yes

$850
$130 per year;
toll-free number
No

1-2-3, Excel, dBase,
R:Base, Paradox,
DataEase, Q&A, Btrieve,
ASCII flat files
SQL Server, Oracle,
Gupta SQLBase,
Novell NetWare SQL,
Teradata, IBM AS/400
and DB2

DDE links

Any ASCII
flat file

Platforms
supported

Windows,
DOS

On-screen
alarms
Data model

Yes

None
With Lightship
Lens: dBase,
Paradox, Oracle,
SQL Server,
Sybase, DB2,
Novell NetWare SQL,
text files
Windows,
Windows
Macintosh
No
No

Live links

Live links

Optional

Girl Scouts have atradition
of caring for the earth. For
80 years we've been
recycling, planting trees
and cleaning beaches.

Forest and Trees
for Windows 2.0

is 180 degrees from PowerPlay's. Channel
Computing's corporate mission is to help
you find your data and access it where it
lives. Thus, all the data links are with live
data. Designed to run like an electronic
dashboard monitoring your company's
data, Forest and Trees (see screen 2) runs
as abackground task to alert you when
certain predefined data conditions exist.
Forest and Trees comes standard with
data providers for common data formats,
such as Lotus 1-2-3, Microsoft Excel, Borland dBase, Borland Paradox, and ASCII
(see the table for acomplete list). Optional data-provider links are also available
for Microsoft SQL Server, Oracle, Gupta
SQLBase, Novell NetWare SQL, and IBM
AS/400 and DB2 formats.
Setting up data-provider links is the task
of the application builder. As difficult as it
might seem to do this, Forest and Trees
relieves most of the connection pain. To establish the connection, you open the database view, identify the location of the
file, and fill in the necessary information
about the appropriate log-in procedure and
password protection.
Like Forest and Trees, Lightship ( see
screen 3) constructs live links to data, but
its data gateway is different. The base version of Lightship relies solely on the DDE
protocol of the Windows 3.x environment.
Since this method is limited to accessing
data from other applications that support
DDE, such as Excel, Pilot Software has

VIE

Extracted data
bucket

ACTION SUMMARY

• WHAT EXECUTIVE
INFORMATION SYSTEMS DO
ElSes collect and analyze

company data from many
sources ( mainframe,
minicomputer, LAN servers, and
local PCs) and present it in an
easily understandable way.

• LIKES
ElSes let you scan

the data
headlines and then selectively
drill down on aheadline to see
more information.

• DISLIKES
Lightship's use of DDE is more
restrictive than it may seem; to

date, few applications have full
support for DDE.

• RECOMMENDATIONS
IF you need live data links, Forest

and Trees provides the widest
and most versatile range of data
support. It's also the least
expensive of the reviewed
products.

Haunted By
Project
Management
Nightmares?
Screaming users. Missed
\ deadlines. Escalating budgets.
/404

Incompatible hardware.
Resource conflicts. Fuming
VPs. It's the stuff nightmares are made of.

Coordinating projects with thousands of
tasks and dozens of users across multiple platforms can turn into abad dream — unless you
have Artemis Prestige for Windows from
Lucas Management Systems.
Because it runs under Microsoft Windows,
Artemis Prestige speeds up and simplifies
project planning, reporting, and updating.
Artemis Prestige for Windows is the first project management tool to take advantage of
client/server architecture — simultaneously
lowering your CPU costs while boosting your
LAN's productivity.
If your worst nightmares are coming true
everyday, try Artemis Prestige for Windows.
It'll make your job so easy it's scary. For more
information, call 1-800-4-PRO-MGT.

PRESTIGE
THE ONLY TRUE MULTI-USER, MULTI-PLATFORM,
MULTI-PROJECT MANAGEMENT SOFTWARE.

Circle 59 on Inquiry Card ( RESELLERS: 60).
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EIS in the Real World

I

ncontrast to the earlier generation
of mainframe-based executive information systems. today's ELSes
have been designed to work in a
decentralized mode, with the desktop
PC as the primary analytical engine.
Despite these advances, EIS success
stories are still the result of pioneering
efforts by those who can see the bottom-line benefits.
In many ways, EIS successes are
more difficult to achieve today than
ever before. Many companies now have
data distributed over many different
databases, locations, and hardware platforms. Pulling it all together into acoherent whole requires coordination at
many levels, but the rewards can be
worth it. according to those who have
made the effort.
Texas Instruments
With Lightship. the TI (Texas Instruments) plant-automation facility in
Hunt Valley, Maryland, has been able
to switch from damage reporting to
damage control. Before TI implemented Lightship, information was spread
around in avariety of reports, and it
was difficult to anticipate problems.
With the EIS, managers and engineers
at many levels (e.g., cost center, project, and site managers, and chemical
and hardware engineers) can control
spending on both internal and R&D
projects.
The main office used to run aseries
of damage reports to find out what had
gone wrong when costs for the processautomation systems were out of line.
But since the reports were run after the
fact, it was too late to do anything to
fix the problems. Now, with Lightship,
the managers can control and track
costs as they occur, and they can perform damage control in real time by
exploring regularly updated project information.
Using ahot spot on the screen (i.e.,
an area that has been programmed to
perform other actions when you click
on it), managers can "drill down" (in
hypertext fashion) from the project level to the actual cost elements and compare budgeted dollars to actual costs as
they occur. Thus, they can see not just
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how much money is left in acertain
budget but whether or not the money
is going too fast.
Lightship interfaces with an Oracle
database on aDEC VAX system, alocal
inventory system, and IBM mainframes
in TI's Dallas, Texas, facility. The EIS
uses aDEC PathWorks network and
386s running Windows. (The Hunt Val-

Despite

advances, EIS
success stories are
the result of
individual efforts.

ley plant changed to Windows for Lightship; programmers with no Windows
and little SQL [Structured Query Language] experience performed the implementation.) Lightship Lens was not
available at the time of installation, so
the plant used Q&E, which performs
the necessary functions; the company
has seen no reason to switch over.
TI considered several packages before making its choice. Forest and Trees
has ahierarchical tree structure and
didn't allow the kind of "slicing and
dicing" that TI needed. PowerPlay required detailed data definitions, while
Lightship does not. TI is pleased with
its choice of Lightship, but the company is aware that current versions of the
other products may no longer have the
difficulties it found when evaluating
them.
The only real problem TI has run
into with Lightship has been with performance—asubjective problem, in
this case. Most of the performance
problems have been linked to variances
in the network. But for some users, the
5- to 8-second response time for an EIS

report request seems slow. TI was quick
to point out, however, that in the past
such reports would have taken days to
compile.
As for awish list of changes or new
features, the only prominent item on it
would be acompletely ad hoc query
tool. SQL, it seems, has some limitations. For one thing, it can't do cumulative adds, and TI would find that ability helpful. Instead, people work around
the constraint with Q&E.
The change from damage reporting
to damage control that Lightship made
possible is one of taking control of your
information. It is the difference between
acting and reacting.
Dr Pepper
The Dr Pepper/7Up Companies use
PowerPlay to give upper management
access to sales and demographic data at
the company's corporate headquarters,
located in Dallas, Texas. The EIS accesses relational database files residing on several VAX machines from
DEC. PowerPlay runs on PC compatibles on aNovell network.
Dr Pepper uses PowerPlay to generate monthly, yearly, and package reports for its field-sales executives—
reports that replace headquarters-generated paper reports. PowerPlay's extracted database is updated monthly
and then downloaded from aVAX to
the regional PCs. This monthly extract
allows the field-sales offices to evaluate the sales performance of local bottlers. Since the extracted regional data
files are less than 2MB in size, the local office can optionally load the data
onto aportable PC to graphically review and report the data at the customer
site.
While PowerPlay does not contain
live data links, Copos has apackage
that Dr Pepper uses, called Database
Host Connector, that provides some of
that functionality. With PowerPlay, Dr
Pepper sales executives can complete
most reporting functions in the field.
The program has also eliminated aconsiderable amount of rekeying of information.
Dr Pepper has no problem with the
response time for the system, but the
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company would like to see some improvements in the product. One such
improvement would be to fully automate the process of definition file automation. Another would be to add
triggers or alarms to PowerPlay to indicate when certain exception conditions occur.
On the whole, however, Dr Pepper
is very pleased with PowerPlay. The
product has proved to be atimesaving, flexible aid to decision making.
Heidelberg Harris
Formerly called Harris Graphics, Heidelberg Harris's Webb printing-press
plant in Dover, New Hampshire, was
an original beta-test site some years
ago for Forest and Trees. The EIS accesses aNovell NetWare network of
800 clients and 50 servers, plus an
NCR 9800 and 80 Hewlett-Packard
9000s running Unix on aWAN (widearea network).
The company uses Forest and Trees
for awide range of corporate applications that require the use of live data
links. One of them, which Heidelberg
Hams calls Cop on the Block, monitors the status of orders in the manufacturing process. Job-related data is
"swiped" through magnetic card readers and entered into an Oracle database
that Forest and Trees accesses.
Cop on the Block enables top-level
and operations managers to obtain financial, factory, and attendance information through database querying and
reporting on information such as budgeted costs versus actual costs and other accounting information. Forest and
Trees' alarm capabilities provide exception notification. For example, Heidelberg Harris has one alarm set to
notify managers when any of their employees are more than 1hour late to
work.
The EIS project coincided with the
firm'sefforts to downsize its mainframe applications to those built
around PCs and networks—aclient/
server distributed environment. Forest and Trees enables Heidelberg Harris to insulate its users from the change
by maintaining asingle view on the
data while the machines change. Be-

cause Forest and Trees can access so
many different file types to obtain information, you never even know that
the underlying hardware is different—
the view that you see remains the
same.
In addition, since queries are easy to
formulate under Forest and Trees, the
users can take over this function from
the MIS department. after aperiod of
adjustment Then, when the MIS department develops new applications,
it has less work to do. It only needs to
write the transaction-processing functions; the users then write their own
queries.
Heidelberg Harris has had afew minor problems with Forest and Trees.
They amount more to suggestions for
future improvements than to actual
complaints.
The average response time for a
query is not aproblem. For example, a
query of 3200 records that joined four
tables required just 17 seconds to complete. Response time becomes aproblem only when someone requests an
"order by" index for anonexistent index. Then the system must check some
200,000 records, and the response is
so poor that the terminal locks up for
about half an hour. You can reboot to
free the terminal, but the transaction
continues to process in the system,
consuming processor time. Notification that the index requested does not
exist would be in order.
Another minor problem exists with
the Query Assist function: It doesn't
handle complicated data names (e.g.,
multipart hyphenated data names)
well. They may be rejected, requiring
manual alterations, such as the insertion of quotes.
In the way of awish list. Heidelberg Harris thinks that it would be
more efficient if Forest and Trees did
its sorting at the client system, not at
the server. This change would provide
more flexibility in setting up reports
(you could decide on the sort order after you see what the data looks like)
and would save bandwidth, since you
wouldn't have to request multiple
transmissions of data for different sort
orders.

developed aLightship add-on called Lightship Lens to provide access to popular file
types like dBase, Paradox, SQL Server,
and DB2. Lightship Lens passes information back and forth from these files to
Lightship with the DDE protocol or
through DLLs.
Using DDE has advantages and disadvantages: You will like the automatic update of information from one application to
another; but for the DDE connection to
work, all the applications must be memoryresident. And the simple reality remains
that few applications fully support the
DDE protocol.
Each of the reviewed programs has selected substantially different approaches
to building and accessing data for analytical use. If you don't require live data links,
the PowerPlay extracted data bucket may
be the most flexible model, since it has
the extra benefit of providing predictable
response times from adata extract that
could come from avariety of data formats.
But this approach also tends to isolate you
from the actual data source, so it comes
as no surprise that Cognos has announced
anew product, called Impromptu, to provide SQL (Structured Query Language)
links to live data.
If your company requires live links to
data or wants to make ad hoc inquiries to
awider universe of data, then Forest and
Trees provides the widest range of data
support in its base package. Lightship,
however, bolstered by Lightship Lens, also
provides acomprehensive range of file
and network support to live data.
Explorative vs. Predictive
While data access is afundamental design
item for the system implementer, aprogram's ability to present, analyze, monitor,
and report on the data is what differentiates
its functionality for you. With an EIS, you
typically begin by looking at asummarized big-picture view of the data, such as
sales volume by all products, and then drill
down to more detailed data items, such as
sales by product by state by channel.
PowerPlay's strength lies in its ability
to "slice and dice" information in myriad
ways. However, since you must explore
the data and perform all of the data analysis, the program's benefits are limited to
your skill and intuition. To its credit, PowerPlay's user interface is cleanly defined,
and its concise, colorful documentation
overcomes the fears of even the most uninitiated.
As you navigate the data, PowerPlay's
pointing cursor changes to across when
it's over adata element that you can drill
down on to inspect more detailed levels.
You can alter the data view with asimple
JUNE 1992 • BYTE
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menu command. For example, if you want
to see syrup sales by region in astacked bar
graph (or six other graph types), you click
on the menu item; if you want to change
the data to acrosstab view, you click on
that menu item—you can even swap the
rows and columns. If you prefer percentages to sales numbers, you select that menu
command. When you finish with the data
analysis, you can use asimilarly flexible
reporting tool to create arange of reports.
Monitoring Live Links
Typically, to build aForest and Trees application, some familiarity with SQL and
networks helps. You must define specific
queries that result from studying and evaluating the system. The result of each query
is ascreen view, the basic element of Forest and Trees. The view can contain asingle value (e.g., total inventory), alist of
values (e.g., top 10 salespeople), or agraph
(e.g., the top-selling products by sales volume). You must define the data conditions
that will trigger certain alarms, who should
have access and to which data views, the
way to display the data, and how often to
query the data to ensure that it is current.
You can create aprototype Forest and

Trees application in amatter of days using
SQL statements. If you don't know SQL,
the program provides substantial help—a
Query Assist function lets you simply pick
the function and data elements and even
test the query to ensure that the expected
value is returned. For example, to define a
screen view that would order sales representatives by sales dollar performance, the
query might look like this:
"SELECT SALESNME, TOTSALES,
FROM CMPSALES, ORDER BY
TOTSALES"
Forest and Trees excels with applications that need to monitor data closely and
set alarms for exceptions. Neither of the
other programs comes close to its electronic-dashboard monitoring features. In
addition, it can augment its preprogrammed applications by submitting ad
hoc SQL queries against the live database.
On the downside, however, ad hoc SQL
queries can be prone to problems. Sending
apoorly constructed query against live
data files can degrade the server's performance while locking you out from doing
any other work until it completes.

Emphasis on Graphics
Lightship also links queries to live data
sources. It relies on DDE to access its data,
or on an intermediary link, such as Lightship Lens or Q&E ( asoftware program
from Pioneer Software, Raleigh, NC), to
provide the DDE passageway for standard
data sources.
The cornerstone of Lightship is its highly graphical environment, superior to both
PowerPlay's and Forest and Trees'. With
amodest amount of work, you can design
brilliant Lightship applications. You begin with ablank screen and manipulate
objects on it to create the look you want.
You can shape and size text, graphics, and
data into each of the designed objects. You
can even incorporate images (. BMP and
.PCX) onto the screen for applications
ranging from human resources' photo of an
employee to the map of asales territory.
An area of the screen can also define a
menu or ahot spot (an area of the screen
programmed to perform other actions
when you click on it, as with amacro). To
detect hot spots, you must look for the radio buttons on the screen or notice when
the cursor changes from apointing device
to apointing finger.

THE BEST WINDOWS ALL- IN- ONE CONFIGURATION
TROUBLESHOOTING ANALYSIS TOOL FOR THE PC

WINSLEUTIr

PROFESSIONAL

WinSleuth Professional (version 2.0) is the
completely new edition of
WinSleuth designed for
professional diagnostics /
analysis of Windows applications for the PC.
A computer graphic
screen displays information on each system under examination.
Simply click on an area of interest
to reveal more information.
Ire,
lee
Version 2.0 shatters the
t
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Windows barrier to allow the user
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1AMA, INC

video subsystem, keyboard, serial and parallel ports, the
mouse, disk drives and even memory on the motherboard—
all without leaving the Windows environment.
,====
In addition, version 2.0 enables the user to
analyze DOS level informafrtion, including TSR usage,
Device Driver, Memory Adrgioaosoceociema[seono
dress and Input/Output port
One Megabyte Map
usage—again without leaving Windows and when multitasking.Get the information
you need on memory, disk drive usage and data on Conventional, Extended, Expanded AND Windows DPMI memory
management.
Installation Assistant helps make the installation
of new hardware and easier than ever before.

COMPUCLASSICS
YOUR SOURCE FOR SOFTWARE

Order NOW and
gel CO/Session-the award-winning
remote control progra
WinSleuth ($ 169.00)
AND
CO/Session ($ 195.00)

ONLY

99!

800-827-1994/818-347-7500/FAX 818-347-997
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"Using each adapter at
VGA, 800-by- 600 and
1,024- by- 768 pixel
resolutions, all test
images were displayed crisply. "

"The image is the
brightest we've ever
seen, even in the
brightly-sunlit new
CADalyst office. "
CADalyst
M 1-111:1111•11

1.1111111-11I1

The intelligence
built into this monitor
eliminates all of the
arm stretching and
wheel turning so often
associated with video
mode changes. "

VoCOOKOCESSOFI
CONTROLIE0
MULT/PLE SOW

NAMA0El-f.x.elette.

-- PC Magazine

Macworld

See the difference that the industry experts

The Difference Will Comfort You.

agree has set the Nanao Flexscan 90801
apart from other monitors.
The Difference Will Impress You.
Color yoursetf impressed by the Nanao Flexscan 9080i's
multiscanning abilities and high resolution. The 1280 x1024 non
interlaced resolution increases productivity
and enhances graphics applications
beyond compare. Its high refresh rate
(74Hz) is easy on the eyes. And with
sharper text and brighter colors, the 9080i
delivers the high quality professionals
need...and want!
The Difference Will Excite You.

"Nanao thoughtfully
places the seven mostused controls on the
front of the monitor,
unobtrusively tucked
below the faceplate.

Sometimes for high performance you need to give up
creature comforts. But not with the 9080i. Sit back and
relax in front of your Nanao monitor and its convenient
front control panel. Almost every adjustment is within
your reach. Nanao Flexscan monitors even align
themselves with the Swedish MPR standards of low
radiation emissions and give you an anti-static coating.
fulfilling your ergonomic needs.
See the family of monitors ready for the next
step in high resolution. To see the difference
for yourself, contact your local Nanao dealer or
call us at 1-800-800-5202.

Afflanw-

NAN/10®

Get excited about doing what you've
always wanted to do with Windows on
the 9080i's larger 16- inch screen area. Highly compatible,
NANAO U.S.A. CORPORATION
in compliance with the Video Electronics Standards
23535 Telo Avenue
Association. Convergence & pin- cushioning controls.
Torrance, California 90505
Dual inputs for two computers or two boards. The little
Circle 31 on Inquiry Card
(213) 325-5202
differences that make for an exciting new monitor.
(RESELLERS: 32).
"Cutting Edge' images created by Joe LorenzIntiVatene Bernescut, Huntington Beach

Living Room image created by Neolux. Pasadena

NANAO and FLEXSCAN are registered trademarks of Nanao U S A Corporation
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With Lightship, hot spots aren't hardwired. They are data-driven, so, as you
click on ahot spot, it can perform the same
task that amenu item might otherwise do,
or perhaps perform some mathematical
function. For example, you might be able
to drill down from an image of the East
Coast region to the East Coast sales figures by product line, and then again to the
sales by state.
While Lightship's application development is not difficult, it requires substan-

tial up-front effort, defining how the application should look and operate. Lightship provides object-oriented drawing tools
for creating the screens and objects.
Pilot Software encourages building applications with aminimum number of
graphical screens—Lightship applications
are simply aseries of .LSFs, or Lightship
Screen Files, that have data connections
with one another. This economical approach allows you to flexibly add people
or departments or to change sales regions

PGC CASE Graphics
Made Simple
Step 1: Select Tools and Objects to draw your design
Data Flow Diagram
Structure Chart
Object-Oriented Analysis
(E-R Diagram)
Data Structure Diagram
Flow Chart
Window Layout
Presentation Graph

Step 2: Link your design any way you want
Step 3: Change your design by clicking the symbol,
each movement is displayed
Step 4: Flip your designs on the screen like a
story board
Available from dealers or directly from the Company:

Pacific Gold Coast, Corp.
15 Glen Street, Glen Cove, NY 11542
(800) 732-3002 / (516) 759-3011
or fax (516) 759-3014

••••01
:•••••
,• .••

Introductory Price:
Maj or Credit Cards

$129
Accepted

T...
MICROSOFT®

WINDOWS,.

COMPATIBLE
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with little or no modifications to the original design.

Which One Is Best?
Choosing the program that best suits your
needs requires careful planning and evaluation. It is impossible to recommend one
package over another without knowing the
requirements of aspecific installation.
PowerPlay gives you great flexibility in
exploring an extracted bucket of information. Forest and Trees monitors corporate
data like an electronic dashboard and alerts
you when certain conditions or exceptions
of your choosing exist. And Lightship's
highly graphical front end lets you click
on hot spots to see underlying data and relationships.
When you complete your evaluation,
start small and provide enough time to do
aprototype of the initial application. New
and creative needs will evolve quickly as
you begin to use the program. Expecting to
make all the right choices the first time
you run it is unrealistic; asuccessful EIS
installation is the end result of an iterative
process. However, using an EIS promises
to significantly alter the way you look at
data, how you work, and how you compete in the 1990s.
Jim Kinlan is a PC software marketing
consultant living in Concord, Massachusetts. You can reach him on B1X do
"editors."
COMPANY INFORMATION
Channel Computing, Inc.
(Forest and Trees for Windows 2.0)
53 Main St.
Newmarket, NH 03857
(800) 289-0053
(603) 659-2832
fax: (603) 659-7590
Circle 1075 on Inquiry Card.
Cognos Corp.
(PowerPlay 2.0, Impromptu 1.0)
67 South Bedford St.
Burlington, MA 01803
(617) 229-6600
fax: (617) 229-1839
Circle 1076 on Inquiry Card.
Pilot Software
(Lightship 3.01, Lightship Lens
3.01)
40 Broad St.
Boston, MA 02109
(617) 350-7035
fax: (617) 350-7118
Circle 1077 on Inquiry Card.
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System Architect kicks into overdrive:
Today's Price/Performance CASE Leader
Now Offers Schema Generation.
Now you can build applications even
faster with System Architect's new database Schema Generator. And System
Architect is so easy to use, even beginners will be productive in no time.
NEW: Schema Generator.
Translate entity models, captured in our
encyclopedia, into schema for DB2,
Oracle, INGRES, SQL Server, RDB,
Progress, Paradox, SQL Base, AS400
(SQL), XDB, Sybase, and Informix.
Generate data definitions for C or
COBOL programs. And create Windows
user dialogue panels.

Integrated Data Dictionary/
Encyclopedia.

called System Architect " truly aprice/
performance leader."

Customize your own data dictionary/
encyclopedia, and get multi-user support with and without anetwork.
Advanced Features.
Take advantage of normalization, rules
& balancing, requirements traceability, a
network version, import/export capabilities, custom reporting, an extendable
data dictionary, auto leveling, CRUD
Matrices, and automated documentation
(enhanced 2167A -- call for availability).
View data models. DFDs. and structure charts simultaneously.

NEW: Screen Painter.
(Call for availability.)

Works under Windows 3
or OS/2 Presentation Manager.

Develop screens for Windows, Presentation Manager, or character-based applications. The screens you create are then
linked to our encyclopedia.

You get full functionality in each
environment.
Affordable.
System Architect costs from one half to
one fifth the price of comparable CASE
products.
FOR THE REALWORLD
CASE SOLUTION,CALL

Generate schema from entity diagrams.

erne,.
rierle I
M.>

A Proven CASE Product.

City
Slale

I
.._11_‘
(
1
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_Cmcjoel

Paint GUI screen,

Multiple Methodology Support.
Work with such methodologies as DeMarco/Yourdon, Gane & Sarson, Ward
& Mellor (real-time), Entity Relation diagrams, Decomposition diagrams, Object
Oriented Design (optional), State Transition diagrams, Flow Charts and SSADM.

(212) 571-3434 TODAY.*

IEEE Software Magazine called System
Architect "auseful, wellplanned, affordable
POPKIN
CASE tool." CASE Trends Software & Systems Inc.
11 Park Place, NY, NY 10007
found System Architect
Tel: (212) 571-3434
"to be extremely easy to
Fax: (212) 571-3436
use.. .. with many
features that are comM ICROSOFT
pletely lacking in higher
WINDOWS
priced competitors."
Toshiba said "System
Supporting IBM's AD/Cycle
Architect stood out from
many other prospects."
System Architect logo is atrademark of Popkin Software Ik Systems Incorporated. Other
product names used herein are for identification purposes only and may be trademarks of
And System Builder
their respective companies. Specifications subject to change without notice at the sole

DI

SystemArchitect

discretion of the company. Product delivery subject to availability.

'Worldwide sales: Italy 39-49-8700366; Germany 4940)6151-82077; Sweden 46-841)626-8100; Benelux: 3140)3406-65530; England 4440)926-881186; Elsewhere 1(212)571-3434
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BUSINESS WEEK

INSIDE N.R.C.

MIIM N
LIME Mill
YOUR REIM

AEROSPACE DAILY

AIRPORTS

AVIATION DAILY

AVIATION WEEK &
SPACE TECHNOLOGY

INTEGRATED WASTE MANAGEMENT

LAN TIMES

NUCLEONICS WEEK

POSTGRADUATE MEDICINE

PLATT'S INTERNATIONAL
PETROCHEMICAL REPORT

BIOTECHNOLOGY NEWSWATCH

When you need business information, why not get
BYTE

the total story, instantly! Word for word. The McGraw-Hill
Publications Online database gives you just that. Unedited,

CHEMICAL ENGINEERING

CLEAN-COAL/SYNFUELS LETTER

full- text retrieval ( except graphics) of articles exactly as they
are published in McGraw-Hill magazines and newsletters.
and products on any topic — pertaining to one particular
industry, or search the entire McGraw-Hill library ( over 35

DATA COMMUNICATIONS

ELECTRIC UTILITY WEEK

PLATT'S OILGRAM PRICE REPORT

S&P'S EMERGING & SPECIAL

Now you can get information on companies, people
COAL WEEK

PLATT'S OILGRAM NEWS

SITUATIONS

S&P'S REVIEW OF BANKING
& FINANCIAL SERVICES

leading publications online) for diverse editorial perspectives.
Only McGraw-Hill, the world's foremost business informa-

S&P'S REVIEW OF SECURITIES
& COMMODITIES REGULATION

tion publisher, can deliver it all so completely — immediately!
ENGINEERING NEWS- RECORD

McGraw-Hill unabridged.

SECURITIES WEEK

Access an entire universe of business information. Go
HAZARDOUS WASTE BUSINESS

INDEPENDENT POWER REPORT

INDUSTRIAL ENERGY BULLETIN

online with our line. McGraw-Hill Publications OnLine. For
more information, including our latest list of publications,
contact Andrea Broadbent at
coupon to

(609) 426-5523.

TECH TRANSFER REPORT

UTILITY ENVIRONMENT REPORT

Or fax this

(609) 426-7352.

THE WEEKLY OF BUSINESS AVIATION

Or send it to the address below.
UNIX WORLD

INSIDE ENERGY/
WITH FEDERAL LANDS

Available through Dialog., Dow Jones News/Retrieval.,
NewsNet. and Nexis•
AND MORE...

INSIDE F.E.R.C.

McGRAW-HILL
PUBLICATIONS ONLINE

11-Firie

Princoon-HightsiownRoad
Hightstown,NJo852oU.S.A.
Pleasesend methecomplete1992 list of yourpublicationsonline.
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McGraw-Hill Magazines. Your Best Business Partners.
• 4— Architectural Record
7— NC Flyer, Aviation Week & Space Technology, AW & ST China Quarterly,
AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide U 20— Business
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR
• 28— Chemical Engineering U 32C— BYTE, Data Communications, Data Communications International, LAN
Times, UnixWorld • 39—Electrical World 41— ENR, Construction News Publishing Network ( 11 magazines,
4 newspapers) • 46— Global Finance • H6— The Physician & Sportsmedicine, Postgraduate Medicine
• 114— Modern Plastics, Modern Plastics International • 117— Power, Power International

Great News
For All Window
Shoppers.
painting software for creative
The new CA line of
and graphic artists.
Windows applicadBFast
CA-Cricket' PresentsThe
tions has arrived.
most persuasive and affordable presentation
It's the most
software ever developed.
complete and inteCA- Cricket Graph:"With adozen graph
grated family of
types, plus all the color and fonts you'll need.
Windows applicaNew ACCPAC Simply Accounting:" The
tions ever developed. Innovative,
incredibly easy, entry-level
new technology. And all the latest
1.99 2
accounting
package.
features and functions. They're
New CA-SuperProject
CA-Textor
CACompeter
easy to learn. Easy to use. And
100
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1111thh
..
I. írL.i,
CA SuperPnyea
gives you the most accuhigh-performance
ala/CA Compete'
car Me thee tin
rate and efficient project
nos c
1.' Windows
database and dBASE/XMagazine's
"IlinA ward"
schedules in the industry
rocRosoFT
e BASE language that's
And new CA-UpToDate:" The
WIND°WSn' dBASE compatible. It's
time and resource managethe fastest and smartest way
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join the Windows revolution.
company's schedule.
New CA-Textor: The brand
To order your free Demo
new word processor that adds
Disk for any of these new propower to every memo,
ducts, dial 1- 800-CALL CAI.
letter or report you write.
FIJI /Integrated Desktc,
Call today.
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gives you complete image
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New CA-Cricket' Paint:"
The powerful, high-end
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Software superior by design.

Computer Associates International. Inc.. One Computer Associates Plaza. Islandia. NY 11788-7000. An product names referenced herein are trademarks 01 their respective companies
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WINDOWS
DANA

HUDES

I
MAGE M AGIC
Scan, compose, enhance, retouch,
and print color, gray-scale, and black-and-white images

C

olor bit-map image-editing products for Windows bring some of
the sophisticated capabilities of
expensive color-prepress workstations to the desktop. While photographers and graphic artists are the primary users of these packages, you can use
images prepared with them in desktop publishing, in presentation graphics, and for
photographic purposes ( see the photos).
You can create slides, prints (on atransparent—for overhead projection—or
opaque base), negatives, or color separations for four-color printing.
Irecently looked at three of these products: PhotoStyler 1.1 from Aldus (Seattle,
WA), WinRix 1.1 from Rix SoftWorks
(Irvine, CA), and Image-in-Color Professional 3.0 from Image- in ( Minneapolis, MN). All three
support multiple documents,
DIBs (device-independent bit
maps), button bars, the Clipboard, and pull-down menus.
Virtual memory in 386 enhanced mode enables you to
work with multimegabyte bitmap images. The Windows printer drivers allow easy support for
high-end output devices, such as
PostScript imagesetters, even when
you don't have one attached to your
computer. Inactive image windows
can be reduced to icons.
Image windows can contain true duplicate copies of the same image, adifferent
view of the same image, or another image.

"Zoe," "Dutch Sunflowers," and "Nymph" (counterclockwise
from left) are all true color RGB (24-bit) images. "Zoe" and
"Dutch Sunflowers" were scanned from 35mm slides;
"Nymph" was created with PhotoStyler. On the flowers,
Iused acircular selection, centered on the flower, inverted the
selection, and cleared the rest of the image to black Ithen set
the background color using the eyedropper and used the
magic wand to select the various leaves and clear them.
Zooming in, Iused the eraser to clear petals from the other

flowers and other unwanted material. For the image of the
young woman, Iagain used acircular selection, but Icopied
the selection to the Clipboard. Then Iused Mask Export
and Mask Import to copy the selection circle to the center of
the edited flower. The girl's face was pasted from the
Clipboard into the selection. The file was saved as a
compressed TIFF; the image size was 694 KB, and the file
size was 341 KB.
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IMAGE EDITORS COMPARED

A variety of features is available with each of these packages. Choosing one is often amatter of balancing necessary
and desired features against price.

Calibration
Scanner
Display
Printer

Image- in- Color
Professional 3.0

PhotoStyler 1.1

WinRix 1.1

No
No
Automatic

No
Yes
Manual

No
No
No

Yes

Yes

Yes

Scanning
activation

Dialog box or
button bar

Dialog box

Dialog box

Scanners
supported

Microtek, Sharp,
and Epson

Microtek, Sharp, Kodak,
Epson, HP, and Nikon

Sharp, Epson,
and HP

Fixed to left
of window
One
All

Anywhere in window
or hidden
Two
Paint, Select

Anywhere in or out
of window or hidden
Two
Raster, object

Dialog box

Button bar

Button bar

Lines, ellipses,
rectangles, open and closed
Bézier curves, polygons

Lines

Lines, ellipses,
rectangles, Bézier
curves, polygons

Prescan

Button bar
Positioning
Number
Type
Selection
tool placement
Geometric
tools
Text
Typeface
selection
Changing scan
resolution

Bit map

Bit map

Object

Slider for entire
alphabet

Letter of
your choice

No sample

Yes
(no scaling)

Yes
(with scaling)

No

No

Yes

No

Rubberband rectangle,
square, ellipse, circle,
irregular area, magic wand,
single line of pixels

Rubberband rectangle,
square, ellipse, circle,
irregular area, magic wand,
single line of pixels

Ellipse, lasso,
rectangle, magic
wand

32 pixels

5pixels

No limit

No

No

No

IMG, PNT, Targa, PCX,
GIF, TIFF, and BMP

Targa, PCX, GIF,
TIFF, and BMP

WMF, Targa, PCX, GIF,
TIFF, RIX, and BMP

M—F9AM-6PM CT;
no charge;
toll-free number
BBS: (612) 888-2324

M—F7AM-5PM PT;
no charge;
toll call
BBS: (714) 476-0728

M—F9AM-4PM PT;
no charge;
toll-free number

$795

$795

$495

Image- enhancement
gamma functions
Image portion
selection
tools
Soft Edge depth
Color-matching
standards
File formats
supported
Technical
support

Price

Multiple views let you show different magnifications of an image, zoomed in or out.
You can also scroll around an image that's
larger than its window by using horizontal
and vertical scroll bars.
Ievaluated the packages on three systems:
•astandard VGA-equipped 20- MHz 386
with a 14- inch analog monitor, 8MB of
RAM, amouse, and 30 MB of available
space on a116-MB IDE hard disk;
•a33-MHz 486 with 16 MB of RAM, a
mouse, a700-MB hard disk, Super VGA
(at 1024 by 768 pixels), and a15-inch multiscan monitor; and
•a33- MHz 386 with 12 MB of RAM, a
trackball, 1024- by 768-pixel Super VGA,
and a15- inch multiscan monitor.
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Connected to the 486/33 were Microtek
ScanMaker 600Z flatbed and 1850 35mm
transparency (slide) color scanners. Later, Iconnected aMitsubishi 20-inch multiscan monitor and aMitsubishi 3600-30
300-dot-per- inch dye-sublimation color
printer to the 386/33. The 486/33 and 386/
33 are part of aNovell network with about
1GB of available space on the server.
During this review, Igenerated about
100 MB of images. Based on my experiences, Irecommend certain minimum configurations with these products. A 386 is a
must, with at least 60 MB of available disk
space prior to installing the image editor (to
leave room for the Windows swap file and
afew moderate-resolution images).
In addition, 4MB of RAM is apractical
minimum when working with scanned im-

ages at amodest display resolution, such as
640 by 480 pixels-8MB for better performance and larger images. To work more
comfortably with larger images, you would
want 16 MB of RAM (or more if you use
Windows 3.1). Image files tend to become
gigantic, so more (fast) disk space is always helpful.
Scanning Images
To bring photos into the PC, you scan them
with an image-editing program. All three
of the programs discussed here activate a
dialog box for scanning from apull-down
menu entry. Image- in-Color Professional
also has ascan tool on the button bar. Since
WinRix does not support Microtek scanners (see the table), Icouldn't do ahandson evaluation of its scan capabilities.

New, Lower
Prices!

idows 3.1

t
e•

kiligaMktillesisetelelieleg
WARNING!
FAST
WINDOWS
AHEAD

Team up with Hercules and
Windows 3.1 and transform
your computer into alean,
mean graphics machine.
For dazzling photo finishes,
Hercules true color accelerators
deliver photo-realistic images
in 32,768 to 16.7 million colors!

Your system needs more horsepower to handle
Windows — put Hercules under the hood and

outrun sluggish VGA and SVGA. The
on-board programmable TI graphics
processor also means you'll keep pace with
advancing software technology.
And to see real detail, Hercules gives you
high resolution and high refresh for
flicker-free vibrant displays.
Benefit from Hercules'
10 years of proven high
performance graphics
experience. Hercules'
award-winning technical
"pit crew" is there if
you need them.
With aHercules accelerator
your colors will ZOOM
for well under $500.

Hercules Windows Accelerators: Hercules Graphics
Station for ISA and PS12 buses, Hercules Graphics
Station GOLD and the Hercules SUPERSTATION line

For more information and the
name of adealer near you, call
800-532-0600.

orld
Ifirfflons
.:„.
.•••
MKROSOVr®
WINDOM,.
COMPATIBLE

}IRAs

() Copyright 1992 Hercules Compuier lechnolopy, lar, 921 Parker Street Berkeley, CA 94110. 510-540-6000 Hercules, Hercules Graphics Slatiop Hercules Graphics Stairon 5010 and Hercules SUPERSTAIION are irademarks of Hercules Computer lechnology, lac All ether
product names are trademarks al ! nap respective owners who are nor associated with Hercules.
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EVIE

ACTION SUMMARY

• WHAT IMAGE EDITORS DO
Windows 3.x-based image

editors scan, compose, enhance,
retouch, and print color, grayscale, and black-and-white
images.

• LIKES
The functionality of these products
opens the color frontier to a
world of image magic on the PC.
• DISLIKES
None of these products
implements any color- matching
standards--apotential problem
when dealing with scanners,
monitors, and printers.
• RECOMMENDATIONS
For the most versatile panorama
of color image- editing
functionality under Windows,
PhotoStyler wins " best- of- three."

All three products support aquick prescan. This is alow-resolution gray-scale
or black-and-white scan that's much quicker than afull-color, full-resolution scan of
the entire area. You just drop arubberbandstyle box over the area. This worked in
my tests of PhotoStyler, but not with Image-in-Color Professional, although it has
the feature. Icalled the company and was
told that for aflatbed scanner, Image-inColor Professional needs anew driver that
should be shipping by the time you read
this. All three products let you scan three
types of images: color, gray-scale, and "bilevel" (i.e., black-and-white).
Both PhotoStyler and Image-in-Color
Professional support changing resolutions,
but the latter does not support scaling ( i.e.,
percentage resizing) at scan time. PhotoStyler also supports image-enhancement
gamma functions at scan time to lighten
shadows or darken highlights. Gamma
functions are more useful when scanning
from film ( negatives or transparencies)
than from aprint, since such compensations can be made in the final print.
When you're working with photographic images, consistency in the representation
is important. None of the three products I

looked at implements any color-matching
standards. This becomes an issue in dealing with the different devices in the process: scanner, monitor, and printer. Standards range from agray-scale card to the
Macbeth Color Checker to the Pantone
process colors used in color printing.
PhotoStyler supports display calibration, known as gamma correction, and provides amethod for determining the gamma
values for each of the ROB channels. Both
PhotoStyler and Image- in-Color Professional support gamma correction for a
printer. Image-in's package provides an
automated printer-calibration process; PhotoStyler, amanual one. WinRix does not
support printer calibration.
None of the three supports calibration
for scanners; if it's required, you'll have to
correct the images individually with Tune
Gray/Color. In contrast, Micrografx Picture Publisher ( which Ireceived too late to
fully review for this article) provides acolor and gray-scale calibration process for
scanner, printer, and display.
Changes and Modifications
While all three products are intended for
manipulating true color ROB ( 24-bit) bit

Interactive true-color image
presentations with multi-media
control at your command.

24

IITS PER PIXEL A.

Ma \
MULTI

te
Presentation Power
•Windows 3.1 compatible
•Full 16- bit and 24- bit support, with optimized palette
color compression on 256- color systems
•Attention-grabbing transitions between images
•Ultra fast loading for BMP, TIF, PCX, GIF, TargaITGA,
VST) and other formats
•Portable presentation generation: one file contains the
entire runable show — copyright free!
•Speaker notes: print your notes and images
•File conversion: save any image as aWindows bitmop
•Image° Viewer ( sold separately): can be controlled by
your application through Windows DDE

oe

'ME
: ,1

is

Ease Of Use
•Slide sorting by name or visual matrix
•Automatic, multiple visual image directories
•Preview window for full size image display
•Cut and paste of text, graphics and images from any
other Windows application that supports the clipboard
Presentation Control Language
•Full multi- media support at the MCI string level:
incorporate audio, video and device control
•Control of image sequence with keyboard and mouse
•Looping, conditional branching, random image access
•Adjustable run level adapts presentation to audience

Image0 n regmered trodematk ol Image North lehnologre . 1%d«, natrademark of leatmaft Corporation • Images ',mime Truevnton 4,1 Contekt
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ImageCI $349 • Contact (800)363-3400
International: 1519) 570-9111 Fan: 15191 570-9140
Image North Technologies Inc. • 180 King St. S., Suite 360
Waterloo, Ontario, Canada • N2.1 1P8 • Dealer Inquiries Welcome
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TO SEE WHY DRAM WINDOWS CAD 2.0
IS YOUR BEST CHOICE,
*se PULL UP ACHAIR.

Acasual Draftsman can place this chair with only three

mouse clicks!
Any drawing or CAD program can draw achair, but to Drafix
Windows CAD users, achair can be mucI more!

Acurrent Drafix Windows CAD user will enjoy the 50 - 100%

increase in redraw and entity pick performance!

Mechanical Enginee can use the CAD Edit Bar's' to change a
chair's dimensions to create aperfect design.
Meeting Planner can create Drafix macro to automatically
fill aroom with chairs!

With Drafix Windows CAD 2.0, anyone can learn to design a
chair — or anetwork diagram, obridge, amachine tool or a
circuit board! And only one package brings total CAD
capabilities to Windows. Drafix Windows CAD.
•

An Architect or Office Planner can assign the chair with up to
sixty fields of information such as price, vendor or part number,
and generate aBill of Materials using Microsoft Excel.
FOf

your copy of Drofix Windows (AD 2.0,

call 1-800-231-8574 or fax 1-816-891-8018.

RESOURCES CORP.

10725 Ambassador Dr.

woe

Kansas City, MO 64153
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editing on agirl's head-shot picture, clearfor clarity was WinRix, which managed
ing the background away from her hair.
to retain detail even in low-contrast images by not using adither pattern. Photo- With the Mitsubishi monitor and Image-inColor Professional, and then PhotoStyler,
Styler came close to WinRix, but ImageIcouldn't tell hair from background. With
in-Color Professional came in last with its
WinRix, Icould clearly discern where her
obscuring dither pattern. Ilooked briefly at
hair ended and the background began.
Micrografx Picture Publisher, and IconIn all three products, frequently used
sider it tied for second place with Photofunctions, such as the paintbrush, are tools
Styler. Image-in-Color Professional's dison abutton bar. With PhotoStyler and
play was definitely inferior.
WinRix, you can position each button bar
The importance of this clarity was emanywhere in the application's window or
phasized when Itried to do some detailed
hide it from view; WinRix also allows you
to put the button bar outside the document
window so that it doesn't obscure any part
of the image.
PhotoStyler has two button bars, Paint
and Select, with two columns each. WinRix has two alternating button bars: one
with raster (paint) tools, and the other with
object (draw) tools. Image-in-Color Professional has one fixed button bar to the
left of the application window.
The painting tools in all three packages
have controls to determine how and when
to deposit "paint" on the picture—always,
hue only, additive, transparency, flow rate,
and so on. You can try out the effect in
the scratchpad area in the tool dialog box.
The only geometric tool PhotoStyler provides is "paint astraight line." With Imagein-Color Professional, you can draw (paint)
lines, ellipses, rectangles, open and closed
Bézier curves, and polygons. With WinRix, you have five object-draw tools: line,
square and rectangular box, ellipse and
circle, Bézier curves, and polygon. Since
they are objects, you can individually edit
them afterward (
as in CorelDraw). When
you save aWinRix image with objects,
the objects are automatically saved in Windows Metafile ( WMF) format.
Since text is supported through Windows, all the fonts you've installed in your
copy of Windows are automatically availI
you have aproblem with your BYTE subscription,
able. An outline font generator, such as
Adobe Type Manager, increases selection
write us with the details. We'll do our best to set it
and quality of compatible typefaces.
right. But we must have the name, address, and zip of
PhotoStyler and Image- in-Color Prothe subscription ( new and old address, if it's achange of
fessional incorporate text into the image
as abit map. WinRix text is in outline form
address). If the problem involves apayment, be sure to
when created and saved in the separate obinclude copies of the credit card statement, or front and back
ject layer. As with all WinRix objects, you
can rasterize it into the bit map whenever
of cancelled checks. Include a " business hours" phone number
you like. This ability is especially signifiif possible.
cant when you're using Adobe Type Manager, because if you leave the fonts as
objects they will be printed at the full resolution of the printer (e.g., 300 dpi) instead of that of the screen (e.g., 72 dpi)—
Attn. Subscriber Service, P.O. Box 555
and, therefore, at the correct type size.
However, WinRix counters this advanHightstown, NJ 08520
tage with the difficulty of selecting asuitable typeface ( it doesn't provide asample). PhotoStyler will convert any letter

maps, most people don't have a24-bit display adapter. Although the Windows display device drivers will do the color reduction, the results are not acceptable to
the developers of these packages. Each
one implements its own RGB color-scaling
method and hands the already-scaled DIB
to the driver for display.
Ievaluated the quality of each product's
256-color simulated 24-bit color display
at 1024 by 768 pixels on the Mitsubishi
20- inch monitor. The unequivocal champ

Subscription Problems?
We want to help!

uvrE Magazine
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•Multi User
•Portable (DOS, Unix, ...)
•Royalty Free DLL
•C++ interface included

Design CodeBase
Browse/Edit screens using
any resource toolkit.

Use CodeBase 4.5 from Visual Basic
or Turbo Pascal for Windows.
Use the super-fast, super- small FoxPro 2.0
CDX or the Clipper NTX index files.
"Our product was too slow under FoxPro 2.0,
so we rewrote it in C using CodeBase. Now
it is incredibly fast."
Jeff Reed, DCS Computer Services

CociaLL-)e7, -. & 4.15
The C Library for DataBase Management

SEQUITER
SOFTWARE INC.
#209,9644-54 AVE.,

1111

TEL.
FAX

403 • 437 • 24 10
403 * 436 • 2999

Europe

3 3 . 2 0. 2 4. 2 0. 1 4

EDMONTON,

AB,

1991 Sequiter Software Inc.
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Graphics hy Micro.tris

THERE ARE LOTS OF GREAT
A
FOR B
IJUST
LOST CONTROL
OVER THE
FLASHY BEIGE
COLOR SCHEME!

... But The Best Reason is the Aox MicroMASTER
Compatible Upgrade to 386' and 486" Technology
DOS Lotus 1'2'3

If you bought your 16- or 32-bit PS/2 for its
advanced bus architecture, congratulations...
because now, Aox MicroMASTER cards let you
upgrade all your original PS/2s to the processor
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45

60

75

9

Native PS/2 60
Native PS/I
2 80

and memory level you need today.

I

I

MIA 386 25

A Fast, Reliable Way to 386 and
486 Performance and Compatibility

MM 486 33

DOS Paradox 3.5

The MicroMASTER 386 and MicroMASTER
486 are BUS MASTER adapter cards that simply
plug into any slot of aMicroChannel-based
PS/2. The MicroMASTER takes control of the
bus and turns your 286- or 386-based system
into a386- or 486-based powerhouse!

Features of the MicroMASTER:
1 Easy one-step installation—
no chips to pull or drivers to install
1 Supports up to 16MB of 32-bit
memory on board
1

Runs new generation 80386-based
operating systems and applications

1

Compatible with IBM PS/2 models
50, 50z, 55SX, 60, 65, 70, 80, 90 and 95

For further information on the Aox
MicroMASTER 386, 486 or our other fine
upgrade products, call us toll-free at:

10800023201269
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73
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Native PS/2 60
I

I

Native PS/2 80
MM 386 2 1

I

MM 486 3;

Your new 32-bit architecture opens up
anew window to DOS 5.0 OS/2"; Windows 3.0 -,
DESQview 38r, and UNIX' to name afew.
And the MicroMASTER has more than enough
power to serve as your platform for office automation, database management, file server
applications and software development.

Windows AmiPro 1.2
10
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I

I

Native PS/2 80
I

I

MIN 386 25

ox
MicroMASTER
MIN 486 33

Benchmarks shown in these charts are Dased 00 real
world applications, taking into account CPU. memory,
disk, and video performance. Smaller numbers
indicate higher performance.

486 Totten Pond Road, Waltham, Massachusetts 02154 1617) 890-4402 FAX: ( 617) 890-8445

The High•Pertormance BUS MASTER That Upgrades Your PS/2 to 386 or 486 Power.
All products are mustered trademarks or trademarks of their respective holders

The Intel Inside Logoi3 atrademark ol Intel Corporation
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you enter into the new typeface. With Imter the subject's face in the elliptical seage-in-Color Professional, you can move a lection area by placing the cursor on the
slider through the entire alphabet. If you
center and working out from there. Only
have more than 70 fonts in your system,
PhotoStyler lets you continue the rubbertrying to use the text tool in Image-in-Colband past the edge of the window by auor Professional results in an "Unrecovertomatically scrolling.
able Application Error" message. The peoWinRix's magic wand selects aregion
ple at Image-in are aware of this bug and
based on similarity to the color at the curhope to have it fixed in its next release.
sor location. PhotoStyler also uses this
PhotoStyler and Image- in-Color Proprinciple for functions like "bucket" and
fessional provide the same tools for segradient fills and the various image-prolecting portions of an image: not only the
cessing functions. Using the magic wand in
rubberband rectangle familiar to those who
Image- in-Color Professional on larger imuse Windows Paint, but asquare, an elages with even asmall tolerance resulted in
lipse, acircle, asingle line of pixels, an
a "Too Many Data Points" message.
irregular area ( freehand and polygonal),
In PhotoStyler, you can save selections
and amagic wand. WinRix provides the elfor use on other images with the Mask Imlipse, lasso ( freehand closed figure), rectport/Export function. Combined with the
angle, and magic wand. Both WinRix and
selection-inversion control, it makes soPhotoStyler put the selection tools on the
phisticated photocomposition available usbutton bar; Image- in-Color Professional
ing any number of component images (unhas one selection tool—you double-click
like doing it photographically, where you
on it to bring up adialog box with the varare limited to only afew). Montages made
ious tools.
with all three products are easy and take
Ifound using the ellipse selection in
much less time than in the conventional
WinRix less than satisfying, since all I darkroom.
could do was tug on the surrounding box's
The Soft Edge command modifies the
frame at its edit points. WinRix doesn't
selection border, giving it afeathered gradallow adrag from center: Iwanted to cenual fade over arange instead of ahard-

edged transition. This is useful in making
cut-and-paste images look more natural.
PhotoStyler limits you to 5pixels, Imagein-Color Professional to 32; WinRix has no
limit.
All three products support changing the
size of an image. Since they're specifically designed for scaling photographs, you
will achieve better results using them, instead of apage-layout program or the printer driver, for this purpose.
Paintbrush, airbrush, and pencil tools
are available for retouching. The clone
tool is handy for getting rid of unwanted
seams in the image; the bucket fill is useful for larger areas. The eyedropper tool
allows an exact color match for painting.
All three products support most major
file formats: Targa, PCX, GIF, TIFF, and
BMP. WinRix also supports WMF ( for
objects) and RIX, while Image-in-Color
Professional adds support for IMG ( Ventura Publisher) and PNT (Macintosh paint).
None of these three products currently
supports OLE (Object Linking and Embedding), the Microsoft Windows datasharing method. In preparation for adding
OLE in afuture version, WinRix has scroll
bars for its entire application window (and

Windows 3.1 Computing Know-How

Books and Software from Abacus
Windows 3.1 Complete

Windows 3.1 Intern

The in-depth guide to learning. using. tuning and
customizing Microsoft's new Windows 3.1. Packed with

For Windows programmers needing the bible for 3.1.
Contains background info, sample applications, an
exhaustive documentation and covers OD]. bitmaps, color
palette manager . DDE. to Windows memory mgmt. DDL

practical ready- to- use techniques and extensive reference
section. Diskette has two full featured utilities: backup—
to safeguard your valuable hard disk data and Snapshot—
the screen grabber to capture any screen to afile and more.
hem # 11153. ISBN 1-55755-153-7.534.95 includes 31/2"
companion disk.

and much more. 800+ pages with companion diskette with
source craie examples. Item # 13159. ISBN 1-55755-159-6.
$39.95 with 3 1/2" companion disk.

I
- For fast delivery Order Toll Free 1-800-451-4319

BeckerTools V3 Power Utilities
Includes new

shell with ' drag and drop'

convenience, multitasking formatting.single pass
diskette copying, hard disk optimizer,
defragmenter. hex editor, sector editor. recover.
undelete. much more. Intro offer includes
DoubleDensity disk compression software that
doubles your hard disk space. BeckerTools and
DoubleDensity run on IBM 100% compatible
XT, AT. 386 or 486 ( recommend minimum AT
12 MHZ), Windows 3.0 AND 3.1. ISBN 155755- I43- X. Suggested retail price $ 129.95
(with DoubleDensity). DoubleDensity
separately suggested retail price $79.95.

Abacus

add $ 5.00 postage.
Orders outside

Order Toll Free: 1-800-451-4319

per book.

5370 52nd Street SE • Grand Rapids, Mi 49512
Phone ( 616) 698-0330 • FAX ( 616) 698-0325

In US and Canada

North America add
$20.00 surface rate
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EXT. 26, or FAX (616) 698-0325
7Yes, rush (_) copies of Windows 3.1 Intern. _1
Yes, rush
copies of Windows 3.1 Complete.
Yes, rush ( ) copies of BeckerTools 3wl DoubleDensity. JYes, send your new complete book catalog.
7Visa 7Master Card JAm.Express / JCheck / M.O. enclosed
Ml residents add 4% sales tax. CA residents add 7.25% sales tax. In US and Canada add $5.00
shipping & handling. Orders outside North America add $20.00 surface rate per book.
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the usual scroll bars on adocument window). For acomparison of the features for
the three reviewed products, see the table.
Separating the Colors
All three products support color separation—the process of converting acolor
image into separate images of each of its
component colors. In particular, separation into the four process colors—cyan,
magenta, yellow, and black (the Pantone
color system is CMYK)—prepares an image for reproduction on afour-color printing press.
However, each of these products produces very different separations. While
they all follow the same basic concepts
relating to optimizing separations, each
uses different units to control the optimization, so it's impossible to set them up
with identical control parameters. Once
you have separated an image, you can send
the files to an imagesetter service bureau,
which will print them to film negatives to
make plates for offset printing.
QuarkXPress on the Mac lets you import separation files and place them on a
page layout that can then be sent to the
imagesetter. When there are multiple im-

ages on apage, you'll achieve better results by going this route than by letting an
imagesetter separate the entire page. Aldus includes acatalog of imaging service
bureaus ( also known as prepress houses)
with PhotoStyler.
Strengths and Weaknesses
WinRix's object capabilities, along with
its display scaling, are its strongest points.
To accompany this object capability, WinRix comes with anice selection of object
clip art in WMF format. Since they are
objects, you can stretch them to suit and
combine them with bit-map images. WinRix also comes with ScanRix, ahandy
Windows screen grabber.
Of all the tools I've used to convert 24bit images to 8-bit, PhotoStyler produces
the best results. While WinRix is as good
as PhotoStyler within anarrow range of
colors, such as in alow-contrast, tightly
cropped head shot, it goes astray when
presented with ahighlight (yet it has no
problem displaying the image in simulated 24-bit color). Image- in-Color Professional does an unacceptable job of converting 24-bit images, showing grossly
wrong colors throughout the image.

Help!
PhotoStyler's on-line help is extensive,
with the index providing agood quickstart overview. The help function, however, is no substitute for reading relevant
portions of the user's manual. For example,
Ifound it impossible to add text to the image until Ilooked up the procedure. The
documentation for spatial effects shows
how to make them useful by combining
them with image functions.
WinRix has context-sensitive help. Unfortunately, that's all it has. You can't use
the help function to browse around for interesting, potentially useful features. Once
you wade into afeature, though, the help
function will tell you how to operate it.
Image- in- Color Professional's help
function mostly consists of nonexplanatory command descriptions. You'll need
to have the manual handy for looking
things up when using this product.
Technical Support
Aldus has an interactive voice system for
technical support that offers prerecorded
answers for frequently asked questions.
But none of them relates to PhotoStyler, so
you must speak to arepresentative—which

A Short Quiz for America's Executives
1. Would you like to help disadvantaged young people get an education—and ajob?

D YES U NO
2. Does you company have excess inventory, services or assets that could be used by colleges? •-•
YES E NO
3. ( ' ould your company use atax deduction for qualified inventory donations?

D YES E No
If so, EAL's College Opportunity Program may be for you. EAL targets talented
youngsters before they enter their freshman year of high school, then mentors them
for four years until they graduate.
How does it work? EAL trades your excess goods and services to acollege for
tuition scholarships in your name. And the students could intern with you in the
summer as part of the package. When they graduate from college, you are the
first in line to recruit them.
The result? You get atax write-off for the donations. And the kids get a
leg up with their education. Not bad!
Many of America's top corporations are already committed to EAL.
Why not join them?
For information contact:
Peter Roskam
Executive Director
(708) 690-0010
P.O. Box 3021
Glen Ellyn, IL 60138
Educational Assistance Ltcl.su
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No question... this 17-inch monitor from ViewSonic
is the ideal "big screen" choice for Windows. In fact,
in arecent InfoWorld product comparison, the
ViewSonic 7was rated # 1. Our monitor was designed
for people who know what they want and won't
accept second best.
The competition claims we're unfair. That's because
the up-graded ViewSonic 7, with resolution up to
1280 x1024, features microprocessor-based memory
along with 26 programmable preset modes. And it
has aflat square, anti-static screen to eliminate

distortion and provide asharp to-the-edge picture.
Plus, for aflicker-free image, it boasts of ultra-high
76Hz refresh rate. This monitor even meets
law-radiation strict Swedish MPR-2 standards!
ViewSonic 7—the ideal 17" big screen monitor for the full-scale Windows environment.

ViewSonic®

12130 Mora Drive/Santa Fe Springs, CA 90670
(800) 888-8583 (310) 946-0711 FAX (310) 946-1618

MIpmdurts and brand narnes are trademarks of their respective comparues.
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usually means a20- minute wait. Aldus's
technical-support folks are friendly, knowledgeable (even on obscure topics like color separations), and full of helpful hints.
When Iwanted to change the color, but
retain the shading, of the shirt asubject
was wearing in an image, they walked me
through the use of fill with hue only.
WinRix technical- support calls always
go right through to afriendly representative
who knows the operation of the product.
When necessary (e.g., for obscure points or

Order BYTE
Program Listings
on Disk!

possible bugs), your call is referred to one
of the developers.
Image-in technical-support calls usually go right through to arepresentative.
When Icalled looking for advice on using Image-in-Color Professional to do color separations, Ireceived aclear explanation of what each of the parameters did
and was advised that Ishould use the defaults because they were industry standards and correct for most presses, as established by AgFa Compugraphic.

BYTE listings are available on
disk if you want to compile or
read the complete source code
listings of programs. Disks
include any Software Corner
programs available for the
format you have chosen. BYTE
listings are available from

For direct ordering call
TOLL-FREE: 800-258-5485.
New Hampshire residents call:
603-924-9281 M—F, 8:30am to
4:30pm, Eastern Time for
credit card orders only.
Subscription Customer Service:
800-232-BYTE.

December 1985 to the present
at the prices stated on the
order form.

When to Reach for Each
At $795, PhotoStyler is apowerful tool
for creating image magic on the desktop.
For only $495, WinRix, too, has its uses,
particularly when adding text to an image
or painting detail areas on a256-color display system. Image-in-Color Professional,
at $795, has some interesting color prepress features. But ( depending on your
page-layout software, if any), you may get
better results if you hand the prepress operator acolor TIFF file than if you try to do
the separations yourself with any of these
products. It certainly is easier, anyway.
While all the imagesetter service bureaus
have at least one Mac, they don't necessarily have the software to turn aseparated TIFF file into apage for printing. But
they will have the software to separate a
TIFF file.
In the competition to bring the functionality of color image editing to the desktop, PhotoStyler is the front-runner. While
image-editing software is not really new to
the PC, these first-generation Windows
products bring image-editing capabilities to
amuch wider audience, because they reduce the need for an expensive 24-bit color display adapter. You no longer need to
go to aMac to do color imaging.
Dana Hudes is afreelance software engineer, writer, and photographer. You can
reach him as " dhudes" on BIX, where
he moderates the photo conference, or at
dhudes@mcimail.com on the Internet.

ORDER FORM: to place your order, complete the information below, and mail to:
BYTE on Disk, One Phoenix Mill Lane, P.O. Box 809 Peterborough, NH 03458-0809.
Please complete in full.
Name
Address

COMPANY INFORMATION

City
State

Aldus Corp.
(Aldus PhotoStyler 1.1)
411 First Ave. S
Seattle, WA 98104
(206) 628-2320
Circle 1078 on Inquiry Card.

Zip

County or Parish

Country

Credit Card #

Exp. Date

Signature

Date

Please allow 6-12 weeks for delivery.
3-1/2 Inch:
Apple Macintosh

5-1/4 Inch:
IBM PC

IBM PS/2
IN USA/Single Month
BYTE Listings $ 14

BYTE listings $ 13

IN USA/Annual Subscription
BYTE Listings $ 120

BYTE Listings S110

OUTSIDE USA/Single Month
BYTE Listings $ 17

1

BYTE Listings $ 18

OUTSIDE USA/Annual Subscription
BYTE Listings $ 140 1 1BYTE Listings $ 150
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JUNE
Please indicate the issue date
below. If you are beginning an
annual subscription, note the
starting issue.
BYTE Program Listings
yMeoanrth
Check enclosed
MasterCard
VISA
U.S. funds enclosed. ( If
ordering from outside the U.S.,
please remit in U.S. funds drawn
on U.S. bank. Thank you.)

EVIE

PP
giAl•

Circle 329 on Inquiry Card.

Image-in
(Image- in-Color Professional 3.0)
406 East 79th St.
Minneapolis, MN 55420
(800) 345-3540
(612) 888-3633
fax: ( 612) 888-3665
Circle 1079 on Inquiry Card.
Rix SoftWorks
(WinRix 1.1)
18552 MacArthur Blvd., Suite 200
Irvine, CA 92715
(800) 345-9059
(714) 476-8266
fax: (714) 476-8486
Circle 1080 on Inquiry Card.

Are You Ready for W I
Wows 3.1?

Millions of copies later, Windows has
changed the face of computing. Today,
All welcomes Windows 3.1, amore reliable, usab:e, and robust graphical user
interface.
ATI has affordable, high quality graphics boards with Windows 3.1 drivers
available NOW! You can easily obtain
these new drivers directly from ATI, or
download them from ATI's bulletin board
service (
416) 756-4591, CompuServe's
Windows Forums, or other popular
BBSs. And they're faster than ever.
To truly maximize the performance of
Windows 3.1 you need graphics acceleration. ATI graphics boards increase the

speed of Windows and all its applications
beyond your expectations.
Industry experts state that ATI graphics board: are the best. Year after year
ATI graphics products are awarded for
their combination of superior features
and performance. PC Magazine's Editors'
Choice, PC Computing's Most Valuable
Product award, and more.
Think you're ready for Windows 3.1?
Ask yourself this. Do you need to
increase the speed of Windows applications? View more information on-screen
with resolutons up to 1280 x1024?
Increase colors 'up to 256' Elimirate
annoying screen flicker wit refresh rates

up to 76 Hz? Or, enhance TrueType to
laser quality text using ATI's CRYSTAL
Fonts rasterizer? Yes? Then you are ready
for ATI Graphics Accelerators.

ATI Graphics BoardsMaking Windows Work Better
GRAPHICS ULTRA'"'
8514. ULTRA'TM
GRAPHICS VA NTAGETm
VGAWONDER XLTTM
VGA INTEGRA'"
VGA BASIC.16'm

ATI TECHNOLOGIES INC.
3761 Victoria Park Avenue
Scarborough, Ontario
Canada M I
W 3S2

04

e e
t
e•
Main
"

PRODUCT
OF THE

YEAR

ATI GRAPHICS
ACCELERATORS
AWARDS

TECHNOLOGIES INC.

Copyright 0 Ai Technologies Inc., 1992. All company and/or product names are Trademarks and/or registered trademarks of their manu acturers.

Circle 10 on Inquiry Cord.

Telephone: (416) 756-0718
User Support: ( 416) 756-0711
Facsimile: (416) 756-0720

ASK DR.

WINDOWS
and much messing around with the
AUTOEXEC.BAT and CONFIG.SYS
files, as well as enabling/disabling BIOS
shadowing, Istill can't get the thing to
fire up in standard mode. Can you suggest aremedy? We just bought PageMaker 4.0 for Windows, and if Idon't
get it to work soon, my boss will probably throttle me.
William Byrd
North Little Rock, AR

Sluggish Windows
Dear Dr. Windows,

I

work with Windows 3.0, running
Word for Windows, Excel, and so on.
Ihave a16-MHz 386SX with 8MB of
RAM, a387SX coprocessor, a100-MB
hard drive, and aVGA card. Iuse MSDOS 5.0. Iwant Windows to be alittle
speedier. What can Ido? Must Iuse
SMARTDRV? With what parameters?
Must Iuse aRAM disk? What size?
Should Iuse aswap file that's permanent
or temporary? Must Irun Windows in
enhanced or standard mode?
Manuel Goncalves
Lisbon, Portugal

STAN

Using SMARTDRV or another Windows-compatible diskcache program can dramatically improve Windows' performance. Since you have 8MB of RAM, you can easily
set aside 2MB and use it as adisk cache.
If you want to invest in performance hardware, buy a
caching drive controller and afast hard drive. The hardware cache on the controller card, combined with the
faster performance of aspeedy hard drive, will shave a
considerable amount of time off each disk access.
A RAM disk may not give you much of aperformance
boost. It's usually better to rely on asmart disk-cache
program and let it determine which disk sectors should be
stored in RAM, rather than copying alarge number of
files to aRAM disk and using only some of the files. Much
of the RAM disk would just be cluttered with useless files
that would soak up your RAM.
There's aslight advantage in setting up aswap-file
area on your hard disk. You use the SWAPFILE.EXE program to set aside acertain amount of the hard disk for exclusive use by Windows. This provides faster access than
atemporary file area would. You also avoid the time delay in creating atemporary swap file each time you load
Windows and deleting it each time you exit Windows.
You can try several tricks to improve your video card's
performance. If you are using 256-color mode, switch
down to 16-color mode, or even monochrome mode. Use
the latest version of the Windows driver for your video
card. If the current driver is more than ayear old,
chances are that the manufacturer has written afaster one
to improve Windows performance. Make sure your video
card is running in I6-bit mode. Check your card's documentation and the switches or jumpers on the board. Also,
make sure that no other 8-bit devices on the PC's bus are
forcing your video card into 8-bit mode. For areal speed
boost, consider upgrading your video card.
Upgrade to Windows 3.1. Microsoft has fixed some of
the performance problems that people have found inversion 3.0.—Stan Wszola

Windows in aSmall Space
Dear Dr. Windows,

A

ccording to Microsoft, Windows should run in standard mode on a386SX with IMB of memory, VGA
with 256 KB, and DOS 5.0. Well, after three installations
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You're simply going to have to add more
memory. PageMaker needs 2MB, and if
WSZOLA
you're going to run ATM (Adobe Type
Manager), which is avery good idea,
you'll want at least 4MB. Plan on using
4MB with IMB set aside as adisk
cache. Personally, Ican't imagine running Windows and
PageMaker 4.0 without 8MB of RAM, with 2MB for a
disk cache (preferably something better than SMARTDRV) and a256-KB ATM font cache.
If you're really serious about running Windows, Irecommend getting a386DX running at 25 MHz or higher.
Make sure it has 8MB of RAM, and cache the beejabbers
out of everything.—Howard Eglowstein

Windows Modes
Dear Dr. Windows,

T' ve heard people complaining on BIX that DOS 5.0 will

knot let you run Windows in standard mode—only in enhanced or real modes. Some people point the finger of
blame at EMM386.SYS, but Idon't know if this is true.
J. Bryan Kramer
Newberry, FL

It is possible to run Windows in standard mode with an
expanded memory manager installed. It just depends on
which EMS manager you are using. Quarterdeck's
QEMM will let you run in standard mode; DOS 5.0's
EMM386 and Qualitas's 386Max will not.
If you want to temporarily run in standard mode, just
edit your CONFIG.SYS file and insert aREM in the line
for your EMS driver. Then reboot and run Windows with
the command WIN /S.—Stan Wszola

Where's DOS?
Dear Dr. Windows,

M

y3-year-old deleted the DOS-prompt icon from my
main program group, and Ican't figure out how to
get the darn thing back. What program is responsible for
the DOS prompt? Normally, when you delete aprogram
from agroup, the program is still on the hard drive. But I
can't find aprogram for the DOS prompt. Do Ineed to reinstall Windows just to get it back? Ican't find anything
on the installation disks that looks like it would help, so
I'm assuming there's aswitch someplace. Ican't find any
documentation for it, though.
Tom Jeffries
Oakland, CA
continued
ILLUSTRATION

DAVID FLAHERTY
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Some people would knock
down walls i'or ±he kint
free( orn we re oflerii
9

Remember images of the Berlin Wall falling:

And it won't discriminate between right- and

people dancing and singing because, for the first

left-handed users.

time in generations, they could move freely,

Feel free to enjoy these additional features:

with no restrictions.

• Windows 3.1 Bundles

Today, freedom-loving people

• Infrared Remote Technology

have another cause to celebrate:

• Free- Uninterrupted Use By Rechargeable

the Cordless Super Mouse

Batteries

from Z- NIX.
111111
Banenes recharge in
ow handy mouse
fielderum

• Strong Driver Software
• Available now for PCs and Macs

With no annoying cord to get in
the way, the Cordless Super Mouse

For more information on how to get your

promises ultimate freedom of move-

ment — from distances up to

6'

hands on our mouse and Windows/Mouse

away — to take

bundles, call Merisel at 1-800-MERISEL.

full advantage of the Windows© revolution.

• •
all_ile

And let freedom ring.

Z-NIX COMPANY, INC.
211 Erie Steet,

D omoia,

CA 91768

No Striegs Attached.
For tnt,rr information about other Z-NIX producto, call ( 714)
Circle 50 on Inquiry Card.

629-8050.

Circle 45 on Inquiry Card ( Resellers 46).

ASK DR. WINDOWS
It's true! N'ou can write
your application just once
in Cor C++, and link it
with an XN'T library to
get anative application
for the GUI system of
your choice. Not only have
we been shipping Xi'T for
over 3years, but our
customers are shipping
their applications, too!
Call today for full details,
including afree, twentypage XVI Technical
Overview.
XIT Software Inc.
Bar 18750, Boulder, Co.
80308 USA
303 443-4223
FAX 303 443-0969

You can
develop
portable
GUI
applications
with XVT!
for:
•Motif
•OPEN LOOK
•Character Displays
•Macintosh
•MS-Windows

3 .,

•OS/2-PM
\
\

4

TIPS FROM THE DOCTOR

SOFTWARE I
X17

rr

trwri ,

Windows is funny in that running aDOS session is more
like running an application than like going to the operating system. To restore your DOS-prompt icon, run Windows and open your main program group. Then click on
the File item in the Program Manager's menu bar; this
will display the options. Click on New; this will display
the New Program Object window. Click on Program Item
and OK. Next, you'll see the Program Item Properties
window. On the Description line, type DOS Prompt,
and on the Command line, type in the location for COMMAND . COM (e.g., CADOS\COMMAND.COM). What
you're doing is making anew DOS Program Manager
icon.
An alternative is to use the PIF (program information
file) Editor to create acustom PIF for DOS. This method
lets you enter options such as reserving more environment
space for DOS. Either method works.
For the future, Isuggest you copy the DOS prompt into
another program group, in case your young Windows
user experiments with using the delete command again.
—Stan Wszola
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Beyond COM2
any users have reported trouble using Windows 3.0
M

Don't Move
without telling

. EVIE
Clip out form below mail to:
BYTE Magazine
Subscriber Service
P.O. Box 555
Hightstown, NJ 08520
At least 8weeks before you move, please give us your new address
and/or name change. ( Please Print)
New address, name
Name
Address

Apt.

City
State

Zip

Print current name and address
(or affix the mailing label from your current issue of BYTE here)
Current address, name
Name
Address

Apt.

with COM ports 3and 4. Windows 3.0 recognizes
all four COM ports. and you can configure the setting for
each port via the Control Panel. But Windows 3.0 refuses
to share ahardware IRQ ( interrupt request), and that's
partly what's causing the problems.
You can have up to four serial ports, each with its own
I/O address, but the four ports share two interrupts:
Port
COM I
COM2
COM3
COM4

Address
3F8h
2F8h
3E8h
2E8h

IRQ
4
3
4
3

Problems arise, for example, if you are using aserial
mouse on COM1 and you have an internal modem on
COM3. This setup won't work because the mouse and
modem are in contention for the interrupt that is shared
between COM1 and COM3. This problem also occurs if
you are using aserial mouse on COM2 and want to use an
internal modem on COM4.
COM3 and COM4 may not work reliably under Windows 3.0 ( in standard and real modes) unless both COM I
and COM2 are first activated. So, in general, don't use a
serial port with one of the higher numbers (2, 3, or 4) unless all lower-number ports are first activated or in use.
If you are running in 386 enhanced mode, you should
also check the default setting in the 386ENH section of
the SYSTEM.INI file for proper functioning of the ports.
You should add these four lines to that section:
COM1BASE=3F8h
COM2BASE=2F8h

City
State

Zip

COM3BASE=3E8h
COM4BASE=2E8h
continued
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PICTURE
WIN 1
MG.

You're never out of touch with your
own personal "Windows on the World"!
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Picture This...a real-time television monitor built
right into your P.C... Now, picture using this monitor
while running Windows' 3.0 applications at the
same time... And, picture taking that video image
and resizing, (right down to crystal-clear icon
size!) or clicking and dragging it to any position on
the screen as easily as moving any other Window...
Now you can! Any Windows 3.0 user can access 122
channel television reception with the built-in tuner,
PLUS two additional video sources, (such as VCR,
video camera, laser disk, etc.,) all with stereo audio
capability! Automatically fit real-time video images
into any size Window while running your other Windows 3.0 programs. Hauppauge Computer Works
introduces Win/TV", the Windows television adapter.
Picture Perfect. A "frame-grabber" feature allows
you to capture any desired "still" from avideo
source and save it to disk. With Win/TV, you can
integrate video images into multi-media applications
such as training or marketing presentations. All you
need is Windows 3.0, aVGA monitor, and asystem
with aspare 16-bit I/O slot, and you are ready to
view awhole new world of video creativity!
Picture Yourself owning your own "Windows on
the World"! Maybe you want to work on your spreadsheets but don't want to miss an important news flash
or acurrent stock market report. Win/TV is perfect
for you. Keep an eye on current events while keeping
control of your inventory... No problem!

Get the new Win/TV and open awindow on some
fresh, new and exciting possibilities.
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Resize or reposition your Win/TV Window anywhere on the screen— while
running other Windows applications.
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Capture the perfect "still" with "Frame
Grabber" feature—greatfor presentations with impact.

Hauppauge!
Hauppauge Computer Works, Inc.
91 Cabot Court • Hauppauge, N.Y. 11788

Circle 28 on Inquiry Card.

In NY: Tel: ( 516) 434-1600 • Fax ( 516) 434-3198
Toll Free: 800-443-6284 • In Europe: (49)-2161-17063

Circle 180 on Inquiry Card.

ASK DR. WINDOWS

are you cramped
for disk space?
add up to 170MB of
detachable storage with a

simplicity portable drive
1 Attaches instantly to any PC parallel
printer port, no card needed

W

1 Gives you extra storage
1 Lets you use the same
programs at home,
office, and client
Perfect for laptops,
PS/2s, and demos
1 Reliable. Rugged. Small.
170MB $1299, 120MB $899, 80MB $699, 40MB $499
Seven hour battery, carrying case, and 220V power available

to order, or for free info:
call (800) 275-6525
30 day money back guarantee, 1year warranty
Visa/MC/Amex accepted, overnight shipping

simplicity
computing

126 W. 23rd St. N New York, NY 10011 N Phone (212) 229-1625 N Fax (212) 229-2938

A M ESSAGE To
OUR SUBSCRIBERS

F

ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER
LIST available to other companies who wish to

send our subscribers material about their
products. We take great care to screen these
companies, choosing only those who are reputable,
and whose products, services or information we feel
would be of interest to you. Direct mail is an
efficient medium for presenting the latest personal
computer goods and services to our subscribers.
Many BYTE subscribers appreciate this controlled
use of our mailing list, and look forward to finding
information of interest to them in the mail. Used are
our subscribers' names and addresses only (no other
information we may have is ever given).
While we believe the distribution of this information
is of benefit to our subscribers, we firmly respect the
wishes of any subscriber who does not want to
receive such promotional literature. Should you
wish to restrict the use of your name, simply send
your request to the following address.

IlVII

Magazine

Attn: Subscriber Service
P.O. Box 555
Hightstown, NJ 08520

II

Circle 328 on Inquiry Card.
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The procedure for modifying the SYSTEM.INI file for
Windows 3.0 is described in detail in SYSINI2.TXT under the 386ENH section.
Windows 3.1 avoids this problem because each port
can be assigned aunique IRQ. You can configure each
port through the Advanced Settings section of the Ports
dialog box in the Control Panel.

Icon Space
indows assigns each icon astandard amount of
space on the desktop. Sometimes you want to give
an icon along, descriptive label, but when you've got a
lot of icons on the screen, the labels overlap. The remedy?
Adjust the spacing between icons.
Here's how: Go into the Control Panel and click on the
Desktop icon. Move to the Icon Spacing text box and
click on the up and down arrows, or enter anumber in the
box, to increase or decrease the icon spacing ( the numbers
represent the spacing in pixels). The new spacing will
take effect the next time you rearrange your icons.
You can also arrange your icons according to an invisible grid. The icons will snap into place along the invisible
lines of the grid. Again, click on the Desktop icon and
choose the Granularity text box. Click on the up or down
arrows to change the spacing of the grid. The range is 0to
49. A 0will turn off the grid; a1will create agrid with intersections every 8pixels; a2will place intersections every 16 pixels; and so on.

Hazards to Your Health
fyou are running aDOS session under Windows, there
are some DOS commands or programs that you
shouldn't run. Even when Windows is suspended during a
DOS session, some DOS commands or programs can disrupt or damage the Windows files that are still open.
It's acceptable to use the CHKDSK command, but not
CHKDSK/F. The /For "fix" variant of the command
looks for cross-linked files and can confuse open Windows application files for corrupted files.
Never optimize your hard disk while running Windows.
Programs like Vopt or Norton's Speed Disk can rearrange
the location of clusters and files, leaving Windows without aclue to where some essential information is located.
Some DOS commands, such as APPEND, ASSIGN,
JOIN and SUBST, may confuse Windows by changing
the drive designations.

Q

Switching Tasks
ne of the handiest Windows keyboard shortcut commands is Control- Escape. This command lets you
call the Task List and switch to another application. For
example, you can be running anon-Windows program,
such as afavorite word processor, and, by pressing Control-Escape, switch to the Task List and select the Program Manager. From the Program Manager, you can run
any other Windows application, and then you can press
Control-Escape to switch back to your word processor. •
Dr. Windows, also known as Stan Wszola, is assisted in his
diagnoses by Howard Eglowstein, and Ray Côté, testing
editors for the BYTE Lab. You can reach them on B1X as
"stan," " heglowstein," and " rgacote," respectively.

,768 Colors

20 Times Faster than Super VGA

Featuring the

GRAPHICS ACCELERATOR
PC Magazine, BYTE and Windows Magazine all agree that the most cost effective way to improve your Windows
performance is to install a
Graphics Accelerator card.

TIMES
FASTER
The Celerite
Windows
Accelerator
card uses
the Primus
P2000 chip to provide co- processed
BitBLT, color expansion and line drawing
up to 20 times faster than Super VGA.

80 MHZ VIDEO CLOCK
The high-speed clock allows the Windows
Accelerator to support 1024 x768 x256
color in 72Hz Non- Interlaced Display
mode.

PRIMUS P2000

HiCOLOR & HIGH RESOLUTION
The 2MB RAM option supports
256 colors at 1280 x 1024
resolution. It also supports
32,768 colors at 800 x600
and 640x480 resolution.

,768

only
For Sales lntormation, Orders and Tech
Support, Contact:

CELERITE GRAPHICS INC.

46560 Fremont Blvd., Suite 113
Fremont, CA. 94538

SOFTWARE DRIVERS INCLUDED
Windows 3.0 and the fastest AutoCAD
driver " AutoBoost." Also, DOS drivers for
Lotus 1-2-3, Symphony, WordPerfect,
GEM and Ventura Publisher. Additional
new and updated drivers can be downloaded from our BBS.

1-800-472-7819

Fully compatible with VGA, EGA, CGA,
MDA and Hercules.

Auto FAX reply
(24 hours, 7days)

1-510-226-6393

Regular FAX line
(24 hours, 7days)

1-$00-472-7820
Voice line
(8 30-6:00 Pacific Time, M- F)

Payment—VISA, MASTER, American Express or C.O.D. Warranty-30 day money back (shipping and handling non-refundable), 1year parts and labor free.
Tech Support—Free unlimited telephone support, 24 hr BBS ( 1-510-226-7851, 8N1).
P2000 is atrademark of Primus Technology, Inc. Windows is atrademark of Microsoft. Inc. AutoCAD is atrademark of AutoDesk. Inc Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corp
GEM is atrademark of Digital Research. Inc. Ventura is atrademark of Xerox Desktop Software Hercules is atrademark of Hercules Computer Technology.
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Ada comes to Windows
Introducing the Janus/Ada Windows Toolkit.
Now you can use the power of Ada in your
Microsoft Windows applications. Ada's design
makes managing large Windows applications easy.
All of Ada's powerful features can be used in
Windows applications, including multitasking,
generic units, and exception handling. Features of
the Janus/Ada Windows Toolkit include:
• Complete Windows API binding
• Ordinary Ada programs can be made into
WinApps without source changes
• Source level debugging with Codeview

The Janus/Ada Professional Development System,
on which the Toolkit is based, is afully validated Ada
compiler for MS-DOS. It embodies our 11 years of
Ada compiler experience for PCs, and includes
many valuable features for Windows programmers.
Some highlights are:
• Comprehensive and easy to use Interface
to C (including subprograms and objects)
• Low-level programming support, including
bit addressible record components
• High quality error handling

Janus/Ada: The PC Ada Compiler
Software Inc.

Phone: 800-722-3248
or 608-251-3133
FAX: 608-251-3340

P.O. Box 1512, Madison WI 53701-1512

New Origin"' Version 2.0
Scientific Graphics and Data
Analysis in Windows

VALIDATED
Ada

THIS PRODUCT CONFORMS
TO ANSI/MIL-STD-1815A AS
DETERMINED BY THE AJP0
UNDER ITS CURRENT
TESTING PROCEDURES

**800DPI, 256 Grey Scale Laser Printing
&285 Postscript Fonts — Only $695!!

"I have used SigtnaPlot,
EasyPlot, and several
others. Iwould rate
Origin at the very
top...This is the best
scientific software I
have found...I love
this product!"
Dr. Dips N. Sid»
Koski«
Ls Alamos Notras1 Laborritory

FEATURES INCLUDE:
•Many chart types, including line, scatter, column, bar, area, error
bars, hi- lo- close, spline, step, box, QC charts, and contour.

171 Prints All Windows 3.0 & 3.1
Applications 5-10X Faster
▪ 80013PI Output for HP
&Canon Series II & III
8PPM Laser Printers
▪ 285 Postscript Fonts With
Special Effects & Headlines

r Microsoft Windows 3.1
TrueTypeTm Compatible

•Create charts in multiple WYSIWYG windows with zooming,
scrolling, and easy double-click editing of all graphic elements.
•Sophisticated " layer" system makes it easy to put multiple graphs
on apage.
•Function plotting, statistics, t-Test, histogram, regression, curve
fitting to user-defined models, and much more.
•Superior publication-quality output. Makes beautiful color slides.
•A powerful scripting language lets you create custom applications.
Also supports DDE and DLL
•Ideal for OEM Applications.

only $495.00
$600 overseas

60 day money back Guarantee

Call 1-800-969-7720
FREE demonstration disk available.
MicroCal, Inc., 22 Industrial Dr. E., Northampton, MA 01060
TEL ( 413) 586-7720
FAX ( 413) 586-0149
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Circle 63 on Inquiry Card.

Now you can turn your Canon or Hewlett Packard 8PPM Laser Printer into a
Professional Image and Typesetting System! ( Not avail. for HP IIP or IIIP printers).
Whether you are using Corel Draw, Arts & Letters, Designer, PageMaker, or
Ventura for Windows; the LaserEdge System provides you with the utmost in
printing performance ! It is also compatible with Adobe Type Manager "" and
Bitstream Facelift"' to give you all the industry standard Postscript fonts
available !
The Complete System Includes: SCSI Host Adapter, Video Printer I/O Card,
Cable, Windows SAN Driver, Quick Installation User Manual and over 280
Postscript Fonts Scaleable from 4-650 Pts.
Dealers & Dist. welcome.
Call

CSI @ (800) 842-2486 Intl. (714) 628-7873 Fax: (714) 590-0392
3233 Grand Avenue, Suite N202, Chino Hills, CA 91709

• ' Requires 386-20 Comp. W/8MB Memory in Windows 3.0/3.1 Enhanced Mode.
Circle 66 on Inquiry Card.

Circle 58 on Inquiry Card.

The universal client/server solution,
guaranteeing you full freedom of choice
Just tell us about your environment. We will send you acustomized solution.
SERVER

DATABASE

3AS/400

CI ORACLE

3VAX/VMS
3UNIX

VM

CLIENT

NETBIOS

RDB

ID MACINTOSH

DECNET

SYBASE
13 DB2

13 APPLETALK

CI SQL/400

UEASEL

Company:

3HYPERCARD

Job Title:

13 VAX STATION

VISUAL BASIC
Address:
CI 4TH DIMENSION City:
SMALLTALK
Post Code:
OMNIS 5
Country:
C, PASCAL
Telephone.:

0 LAN MANAGER

0OS/2 DBM
13 INFORMIX
13
GnOsIs NV
Kardinaal Mercierlei 30
2600 Antwerp
BELGIUM
Tel: +32/3/230.02.22
Fax: +32/3/218.87.82

L.

TechGnOsIs France
2, Chemin du Pigeonnier
de la Cépière
31100 Toulouse
FRANCE
Tel: +33/61.76.17.18
Fax: +33/61.76.18.44

Name:

ID OS/2

NETWARE

3SQL SERVER

0EXCEL
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WINDOWS 3
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16 million colors for Windows 3
6highres graphics cards for SuperVGA up to 64/78 KHz
multi-scan monitors.

Available for the PC ISA bus,
ETAP Greco color graphics
cards allow Windows users
to display their applications
on 8or 24 bits at high resolutions. The cards are shipped
with drivers for Windows 3
and GEMNentura Publisher
and emulate VGA and SuperVGA programs with aflickerfree 75 Hz refresh rate. Also,
they allow to work with a
mouse- controlled virtual
screen under Windows 3.
ETAP Greco cards use dedicated Windows- processing
chips conceived for fast bitBLT and work around awide
64- bits video memory bus
and read-and-write cache.

DATA ACQUISITION AND
INSTRUMENT CONTROL
with Windows 3.1

The cards are targeted at professional Windows users,
heavily involved in office applications ( Excel, Winword....)
and DTP/Imaging applications
on 386/486 PCs.
The new ETAP Greco color
cards are available in different
configurations and power monitors ranging from SuperVGA
auto-scan (e.g. NEC 4D) up to
64/78 KHz large-screen monitors ( NEC 5D, EIZO, Flexscan,
Taxan,....). They are also available from ETAP as complete
display systems with largescreen Trinitron monitors.

Dynamic Link Libraries
Integrate Windows applications

and programs
with DLLs for:

•Plug-in Data
Acquisition Boards
•IEEE-488.2 Interfaces
•VXI Controllers
Use with standard Windows
programming tools, including:
•Microsoft Visual Basic
•Microsoft C/SDK
•Borland C++
•Turbo Pascal for Windows

ETRP

Call for Free Brochure

1,1
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B-2390 Malle, Belgium
Tel.: +3233100411
Fax: +32 33 II 76 38
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The Programmer's Shop"
GATE

InstallBoss 3.5

by InfoMentor Software
The Leader in Software Testing Tools

ett

by Kedwell Software
Installation for program generator
for MS-DOS based computers. It
generates professional installation
programs and procedures for your
software application. InstallBoss is
menu-driven and uses a
compression utility, and checks
Config.sys and Autoexec.bat files.
Prepares distribution diskettes for
easy installation.

GATE is an industrial strength testing
tool for easy, automated testing of all
software. GATE provides professional
capture playback features for mouse
events, graphic screens, as well as
keystrokes and text screens. Find bugs
quickly with automated status reports
Also, combine GATE with terminal
emulation software for your mainframe
testing. GATE works with ON STAGE
Software Test Library Manager for truly
automated software testing.
List
PS Price
GATE: $395 $350
ON STAGE: $595 $525

tr-

LIST: $ 170
PS Price: $ 149
FastFaxts 5277-001

Fast Faxis 5170- Oil!, 5170-002

alICLEAR v1.1
by Clear Software

The PKWARE Data
Compression Library
by PI WARE

Give clarity and impact to every
policy, procedure, and written
idea. allClear automatically
converts ordinary text into
presentation-quality flow charts,
diagrams and decision trees. Just
like numbers are explained with
pie, line and bar charts, alICLEAR
illustrates words with diagrams-people learn faster and make
fewer mistakes.

The PKWARE Data Compression
Library allows software developers
to add data compression technology
to applications. The application
program controls all data I/O,
allowing data to be compressed or
extracted to any device or area of
memory. Only 35K of memory is
needed to compress data, and only
12K is needed to extract data.
Compatible with MSC, BC++, TC, TP
6.0, Clipper, Basic 4.5,7.1, ASM.
LIST: $295
PS Price: $275
FastFaxis 3043-011

LIST
$ 100

386 DOS Extender SDK 495
125
Blue MAX
220
DESQview 386
795
High C 386/486
100
QEMM 386
SVS C3/ANSI C Comp. 1195
WATCOM C9.0 386
895
C Code Builder
695

PS

LIST

Le.

—.mg&

$75

Artful Two
Accsys for dBASE

395

349

99
189

CLEAR + for dBASE
CodeBase 4.5

200
395

179
349

1000

895

295

279

dSalvage Professional
200
Essential B-tree w/source 199

195
149

Faircom c-tree Plus

595

495

Flipper

295

279

FUNCky.LIB

249

239

75
325
739
579

C/C++ COMPILERS
Microsoft C/C++ Dev.Sys. 495

349

WATCOM C 9.0

495

439

BORLAND C++

495

379

COMMUNICATIONS
ADD-ONS

$295 $285

dBX/dBport w/source
dGE 4.1

Net Lib

299

269

Novell BTrieve

595

479

99

95

R&R for dBASE & Comp. 249

229

R&R Code Generator

199

159

250

229

C Asynch Manager 3.1

219

189

Essential COMM

329

249

Greenleaf Comm Library 359

329

QuickComm

149

129

Comm-DRV

90

79

Periscope IV

Comm- LOG

90

79

Sourcer 486 w/BIOS

Clipper 5.01

795

dBASE IV

795

Arago dBXL

699

FilePro Plus

699

FoxPro 2.0

795

Paradox V3.5

795

Arago QuickSilver

799

LIST: $4411

Dis/Doc Professional

SQA:ROBOT for Windows

Varies
eetl170

149

475
570

DEVELOPMENT TOOLS

595
599

AlIClear
ASMFLOW Prof.

300
200

259

669
499

Blinker
dANALYST Gold

299
495

279

555
649

C-DOC
Charge

189
75

179

179
100

by Software Quality Automation
Fully-automated test development
and unattended test execution for
any Windows application.
SQA:ROBOT generates scripts that
can be maintained by nonprogrammers. Other unique features
include: standalone or networked
operation; run-time only option: easy
to use, intuitive user-interlace: userselectable recording level generates
Visual Basic scripts or low-level
mouse and keystroke journal; and
integrated test reporting using SQA:
Manager, winner of Computer
Lanugage's 1992 Productivity Award.
LIST: $995
PS Price: $925
FastFaxis 5305-001
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\II prices subject to change. International prices will van

PS Price: $419

FastFaxts 891-005

DISASSEMBLERS

pre-proc.

CLARION Prof. Dev.V2.1 845

SLATE with Graphics is a
universal printer driver library. It
supports dot matrix, laser, and
PostScript printers. It includes
over 250 text and graphic
printing functions to select fonts.
print text, print images from the
screen, PCX, and TIFF files, and
much more. It allows royalty-free
distribution of your application,
the 750 printer database, and the
setup and testing programs.

Matt Whelan's Comp. Kt 1190 1029
Nantucket Tools II
695 499

Pro Clip

DBMS

SLATE with Graphics
by Symmetry Group

PS

479

749

PS Price: $259

FastFaxts 873-008

DBMS TOOLS & LIBRA RIES

386 DEVELOPMENT
386 Max 6.0

LIST: $300

1-800-421-8006

\ atiorail ‘ ccounts: 800-446-1185

FAX: 617-749-2018

We give developers what they need...
•Tools to automate every aspect of the
development cycle — over 5,000 in all
•FREE pre-sales technical support

SNIARTCONI EXEC"
by Hayes Microcomputer

Matt Whelan's Compiler
Kit y—dBASE IV Edition
by Nantucket

Smartcom Exec —Powerful
communications software that
combines terminal emulations,
error-control protocols, and atext
editor to meet the needs of
virtually any user. In addition to
modem sharing support over a
LAN, Smarlcom Exec provides
SCOPE scripting language,
keyboard macros, mouse control,
five language support, and more
to provide the ideal program for
business and home use.

Matt Whelan's Compiler Kit—dBASE IV
Edition creates stand-alone, executable
files from dBASE IV applications that
can be freely distributed without royalty
or runtime software. Using the compile
capability in Clipper k. 5.0 (software
included in U.S.). Matt Whelan's
Compiler Kit accepts most dBASE IV
programs without modification,
producing . EXE files in one step. No
knowledge of Clipper is needed.
LIST: $ 1190

PS Price: $ 1029

LIST: $ 129
PS Price: SI 19
FactFaxtç 1952-0/9

FastFaxts 1139-006

LIST

BLINKER 2.0
by Blink, Inc.

S/04,

71"

".•

CLEAR+ for C

Fastest dynamic overlay linker for C,
C++, ASM, BASIC, Clipper,
QuickBASIC, Fortran, etc., with new
integrated memory swap function
designed to save time and memory.
Automatically creates fast, stable
overlaid . EXEs to reduce memory
requirements. Uses XMS/EMS to
save currently executing program
and run asecond within the first.
Features CodeView support and
overlay caching to XMS/EMS for
optimum runtime performance.
LIST: $299

PSPrice:$279

FastFaxts 2933-006

WATCOM C9.0/386
by WATCOM
Develop and debug 32-bit
applications for extended DOS,
Windows and OS/2 2.0. Includes
royalty-free 32-bit DOS extender,
true 32-bit Windows GUI
Application Kit, our fast, tight, and
reliable 32-bit Code Optimizer,
licensed Microsoft Windows SDK
Components, an interactive
Source- Level Debugger, an
Execution Profiler and More! Now
includes OS/2 2.0 support.
LIST: $895

PS Price: $739

FastFaxts 1044-020

PS
$200 $179

GraphBASE

LIST PS
$100 $ 95

Codan

395

349

GX Graphics

199

Install

250

219

HEADROOM

130

89

INSTALIT w/source

249

229

HiJaak

199

149

MKS Toolkit

249

229

Mace Utilities 1990

149

99

Optlink

150

139
115

PC Tools Deluxe 7.1

179

149

189

PC- Lint DOS/OS2

139

95

219

195

185

PVCS Version Manager

250
600

PC-KWIK Power Pak
PGL Toolkit

130

PVCS Config. Builder

529

QuickNet

199

195

.RTLINK Plus

495

419

.RTPatch

295

269

Sourcerer's Appr. Prof.

499

459

EDITORS
BRIEF

249

Call
119

BrieFor C++

129

dBrief

129

119

Epsilon

250

229

KEDIT

150

139

PVCS Profes. Editor
SPF/PC

300

249

295

249

SpeedEdit

295

265

Vedit +

185

159

00P/C++ ADD ONS
C++ Science & Engineer 999
M++
295

279

895

Zinc Interface Lib. w/src. 500

485

Smalltalk/V

125

85

Tools.h++ w/source

299

279

Alpha RPL Companion Ugrade 595

OTHER PRODUCTS
CBX-parallink

80

gg
75

FastBack Plus

189

159

PASCAL
Meta Ware Prof. Pascal

495

480

Microsoft Pascal

300

199

Pascal ASYNCH Mgr.

175

159

Turbo Pascal 6.0

150

109

ACTOR Professional 4.0 495
BRIEF for OS/2
249

449
Call

WINDOWS & OS/2

Case: PM (for C or C++)1995 1899
Case: W Corp. Edition
dBFAST/Windows

995
550

969
399

DialogCoder

549

539

Graphics Server SDK

495

455

KnowledgePro Windows 249

229

MS Windows V3.1

150

125

Multiscope Win. Deb.
Object Vision by Boil and

379
150

315
129

Quadbase-SQL for Win.

995

949

Quick C for Windows
Realizer

199

149

395

269

SmalltalkN

500

399

ToolBook
Visual BASIC

395

349

199

165

WindowsMaker Prof.

995

895

PROGRAMMEle SHOP 1800 421 8006
All prices subject to change. International prices will vary.

National Accounts: 800-446-1185

Fast Faits: 617-740-0025

And MOREL.
•DOS, Windows, OS/2 and UND( tools — for every
major language
•FREE, comprehensive buyers guides
•Instant, on-line product literature with FctstFaxts!
•International Support
Intel 386/486
C Code Builder
by Intel Corporation
Open Intel's new 386/486 C Code
Builder' , Kit. And tear into the
increased memory and performance
of 32-bit DOS protected mode.
Inside, you'll find everything you need
to develop 32-bit applications. That
means you get aMicrosoft and ANSI
compatible C Compiler and Libraries
Linker, Librarian, Make Utility, and
Source Level Debugger. We've even
included aDOS Extender that's
DPMI-compliant. Compliancy that
enables easy migration to Windows
from Microsoft. No royalties to pay.
LIST: $695
PS Price: $579
FastFaxts 2799-028

New Act! 2.1
by Contact Software
The Professional Way to Manage
Your Contacts and Activities.
ACT! the best-selling contact
manager, is a powerful, yet easyto-use program that automates the
contact and calendar information
of business people. ACT!
provides the database, scheduling
and work processing functions
needed by anyone with business
contacts. Available in Single- User
and Network versions, ACT! is PC
Magazine's " Editors' Choice" for
contact management software.
L1ST:$395

PS Price: $329

FastFaxts 2116-001

What is FastFaxts?
22e.—

Access literature on any of our products via
FAX machine. FREE!

Call: 617-740-0025 from
any fax phone!

"I'm tremendously impressed
by Layout, by its ease of use, by
its capabilities, by its price. Put
down this magazine and order
Layout now. It's that good!"
That's what PC-Al Magaztth
said about Layout, the only
tool that lets you build DOS
programs by manipulating
objects on screen
-- without writing -e
"
code. Not just
simple programs,
but complete,
heavy-duty GUI
applications. And
when you're donc.
Layout creates

stand-alone . EXE,
C/C++ ( MS & Borland!), Pascal, or QuickBasic code.
Layout has over 100,000 users, more than 30 add-ons
available ( including support for simultaneously building
DOS and Windows programs), and costs only $299.95

Call 800-424-6644 for afree Layout Sampler Disk.

Obj ects, Inc

Follow the voice computer's instructions and
enter your product's code number. Then await
your instant print out of product literature.

Emiga

LAYOUT

LIST: $ 300

FAX 508-777-0180

PS Price: $239

FastFarts 3324-001

HIF PROGRAMMEliS SHOP 1-800-421-8006
National Accounts 800-446-1185

Objects, Inc.
99 Rosewood Drive
Danvers, MA 01923
508-777-2800

DEUTSCHLAND
Telefon: 0231/1768-0
Telefax: 0231/1768-16

111111114111

BY692

ITALIA
Telefono: 02-48.01.11.11
Telefax: 02-48.01.11.07

90 Industrial Park Road, Hingham, MA 02043 • Canada 800-446-3846 • Mass. 617-740-2510 • FAX: 617-749-2018
Credit card orders processed only when product is shipped. All prices subject to change. International prices will vary.

The Cream.

There are plenty of places to get information in this
industry. Too many. But if you want the best quality
information, there's only one that rises to the top:
BYTE WEEK.
BYTE WEEK is aweekly newsletter from the same
professionals who produce BYTE Magazine. Each
week, the most important news and information
from the previous week is presented in areadable
and concise manner. BYTE WEEK offers you what no
other publication can: timely news on the rapidlyevolving computer industry as it happens with the
interpretation and evaluation that only BYTE's
experienced editorial staff can provide.

The Crop.

Subscribe now and take advantage of aspecial
subscription rate of $395 ($495 outside the U.S. and
Canada). Don't miss this opportunity!
For fastest service, call toll-free 1-800-258-5485 (
in
N.H., call 603-924-9281) and charge to amajor credit
card or we'll bill you.

BITE Wlae re.
One Phoenix Mill Lane, Peterborough, NH 03458.
BYTE WEEK offers amoney-back guarantee if you are not completely satisfied.

Clip Coupon Here
—›•e"

YES! Sign me up as asubscriber to the Cream of the Crop, BYTE WEEK at the special subscription
rate of $395 ayear for 50 issues ($495 ayear outside the U.S. and Canada).
Name

U MasterCard

• VISA

Title

• Check enclosed

L) Bill me

Company
Mail Address

Card #
Exp.

City/State/Zip
Business Phone

Signature
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STATE OF THE ART

MAKING
KNOWLEDGE PAY
To compete in today's fast-moving business environment,
organizations must create aculture of shared understanding
CHRISTOPHER LOCKE

I

period sometimes known as the second industrial revolution,
pride in craftsmanship and deep learning through apprenticeship quickly gave way to an automatism in the performance of
work. A spirit of fatalistic resignation and often alienation
came to characterize the American workforce. Although workers resented being treated like
Making Knowledge Pay
appendages of the new maBY CHRISTOPHER LOCKE
chines, their companies were
244
thriving on the rising output. As
computer-controlled automaThe New Age
tion became available, compaof Documents
nies began to replace workers
BY JOHN E. WARNOCK
with increasingly "intelligent"
257
systems.
Electronic Books
By the early 1970s, the dawn
BY LOUIS R. REYNOLDS AND
of truly global competition conSTEVEN J. DEROSE
spired to break this rising spiral
263
of automation, higher output,
and lower costs. Asian and EuThe Way We Were
Search and Retrieval
ropean companies started to
In the days of large, stable, and chiefly domestic markets,
131 EUR ENE BUSCH
capture significant portions of
there was little pressure to innovate. A product might remain
271
markets where American comessentially unchanged for years or even decades. Because
panies had previously enjoyed SGML Frees Information
companies churned out enormous quantities of these prodBY HAVIIAND WRIGHT
ucts, the processes that controlled their manufacture could be
unchallenged hegemony ( e.g.,
279
"rationalized" and eventually automated. A significant econconsumer electronics, automobiles, chips, and computers).
omy of scale resulted: The more volume increased, the more
Resource Guide:
Today, markets are irreversibly
unit costs dropped. Because knowledge of the design and
SEARCH AND RETRIEVAL SYSTEMS
fragmented, product diversity
control of these repetitive assembly-line procedures tended
287
is far greater, production runs
to be concentrated at the top of organizations, the time that was
are correspondingly shorter,
needed to train workers was radically reduced. In the typical
and economies of scale are getmass-production scenario, workers could be taught in minutes or hours to perform tasks that they might repeat for a ting very hard to find. Mass
production is dead, but many
working lifetime.
companies have been slow to
The downside of this cost-benefit is often called deskilling.
appreciate this as apermanent
In mass production, fewer people understood what they were
change. In fact, the change
doing. The worker who inserts the bolt, thought Henry Ford,
represents aseismic paradigm
should not be the same worker who tightens the nut. During the
t's common to hear someone say that technology is
changing the way people do business. On the surface, this
seems like aself-evident truth. On closer scrutiny, however, you discover that unexamined belief in this hackneyed sentiment gives rise to innumerable high-tech
tools that force people to work in unnaturally constrained
ways according to old (and possibly obsolete) assumptions. Inverting the cliché yields acloser approximation of the truth:
The way people do business is beginning to elicit radically new
technological responses.
There is always areciprocal relationship between how business is pursued and the technological tools used to pursue it,
and this reciprocity can lead to fruitless chicken-and-egg arguments about what influenced what first. Practically speaking, however, most organizations design and implement software systems based on obsolete principles stemming from
the bygone era of mass production. This article examines how
technology is finally responding to how you do business today.
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MAKING KNOWLEDGE PAY

shift, and the lag in corporate perception
has cost billions of dollars in lost markets
and widespread unemployment.
Organizations and Software
What does this whirlwind historical tour
have to do with the software that you use
to manage your business? Everything. "Intelligent machines" are great at controlling relatively stable mass-production operations, but they require quotation marks
because they are incapable of innovation.
This is bad news for certain wishful thinkers. Innovation is the key to global competitiveness, and innovation requires learning. The fatal catch is that only human
beings are capable of learning in any meaningful sense. Only through the firsthand
experience, deep process insight, and rapid
adaptability of their people can organizations meet the fundamentally changed expectations of world markets. You don't
need more questionably intelligent automation; you need tools that will support,
not attempt to supplant, human understanding.
The central- mainframe- and- masterdatabase business model has long assumed
that accurate and adequate knowledge resides only at the top of organizations and
that only this privileged knowledge can
command and control ahierarchy of business units and their constituents. That assumption has been seriously challenged
over the past decade with the swift proliferation of personal computers, workstations, and LANs. Still, the mother-of-

II VIE

ACTION SUMMARY

Knowledge, so crucial to innovation, must be distributed
throughout organizations, not
concentrated in their executive
suites. Companies that want
to survive in the new competitive environment need to listen
closely to the stories their people tell in the course of their
work and to find ways to broaden that discourse. This State
of the Art section offers suggestions for advancing such an
agenda.
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all-databases mentality lives on in the design of many software tools, and alot of
managers continue to believe that only by
carefully controlling the contents of
database fields can they define, circumscribe, and confer legitimacy on asubject. But where fixed-field items (e.g., employee number, pay rate, and mother's
maiden name) are used to delimit aperson's identity and worth, something irreplaceable is being lost.

deal with unstructured information: language. Although the outline of abook is
definitely astructure ( and auseful one),
it doesn't constrain the content that can be
communicated in the same way that a
database's record structure limits the content of prespecified fields.
A note of explanation is in order here.
It's easy to equate language solely with
text, and, indeed, many of the tools described here deal with textual information.
However, many can also accommodate
Where's the Knowledge?
graphics, sound, and video—the full range
The problem is that people in business are
of multimedia communication. What disno longer sure of what it is they need to
tinguishes language, in the sense the word
know. The challenge is not to increase efis used here, is not mode but modus. Lanficiency, as in the heyday of mass proguage is narrative; it enables the telling of
duction, but to deepen vision. A number of
stories. As John Seely Brown of Xerox
companies that automated to the point of
Palo Alto Research Center has pointed out,
"lights-out" operation have since had their
such stories are the real expert systems
lights turned out by Chapter II proceedthat enable organizations to function efings—not because they weren't producfectively ( see "Research That Reinvents
tive, but because they were offering the
the Corporation" in the bibliography).
wrong products. So, what is the right stuff?
Tools such as databases, spreadsheets,
A bigger question is, Who knows?
and expert systems may be useful for masIn the mid- 1980s, many hoped that AI
saging data or automating routine procewould revive the recurrent management
dures, but they are poor vehicles for telling
dream (or nightmare) of central control
stories. The data these tools contain is not
over increasingly complex operations. By
readable in the sense that astory is readcapturing essential knowledge and auable. How much plot development can you
tomating the rules by which it was to be
get out of afield descriptor, acell formuapplied, AI promised to replicate (or rela, or an if/then rule? Also, these tools implace) the human intelligence previously
pose so rigid acontext that there is no
required to perform high-level work. But
room for readers to interpret, amplify, rethe world had another idea.
shape, and retell their contents—the means
To be effective, so-called "expert sysby which stories not only are propagated
tems" largely require astable world ( a but often evolve into something unsuswell-bounded domain is the preferred jarpected at their inception. This nearly gegon), one that has already made up its
netic potential for recombinant mutation
mind, so to speak. Although such stability
through social transmission points to the
may have characterized the era of mass
enormous value of work-related stories:
production, it has long since been swept
They express acollective imagination that
aside in most environments by an unreis often far greater than the sum of the
lenting dynamism. Had AI been available
imaginations of those retelling the stories.
to Henry Ford, it might have worked mirThis living knowledge emerges as peoacles. Today, it simply doesn't work.
ple share their perspectives and defuse
Knowledge is not fixed, nor is it the extheir collective prejudices, blind spots, and
clusive province of an organizational elite.
unfounded assumptions. This collaboraDespite years of deskilling automation, intive exploration cannot be automated or
timate knowledge still resides with peocontrolled by the old mechanisms of orple close to critical production processganizational management ( i.e., the hierares—regardless of whether their collars are
chy, the chain of command, the delivery of
blue or white or whether they produce
cut-and-dried marching orders).
washing machines or financial reports.
Although the two are frequently conGenuine knowledge has two irreducible
fused, knowledge differs from data in that
aspects: It is seldom structured in the form
it evolves along acritical path from story to
of fixed fields or dependable rules, and
culture to organization to technology. Too
it's social ( i.e., it is distributed as shared
many companies have this natural selecunderstanding among human groups that
tion process backwards, and they are
often have little respect for artificial orgadrowning in asea of high technology withnizational boundaries).
out insight or content, often producing
The articles in this State of the Art secproducts and services of abominable qualtion focus on new kinds of tools for articity. This is precisely why you hear so much
ulating, organizing, and sharing such bona
about concepts such as workforce emfide knowledge. For the most part, they
powerment, employee involvement, self-

BORLAND'S PARADOX
POWEll+ EASE
Unlike ordinary databases, only
Borland's Paradox® 3.5 offers
you advanced database power
and ease of use. No other database puts your data to work for
you faster.

Query By Example

D Rogers
1 Hanover Square
London
111 7RH

Delete

By Esainpiu çQ131';) is
Lookup
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Collaboration '92

C

ollaboration ' 92, anew conference dealing with many of the issues raised in this article, will be
held June 1-3 in San Francisco,
California. Iwill be present as chair of
the conference, and Haviland Wright
and Louis R. Reynolds, whose articles
appear in this State of the Art section,
will also be there.
Subtitled "Learning to Team, Teaming to Learn," the conference will feature keynote talks by Michael Schrage,
author of Shared Minds: The New
Technologies of Collaboration (
Random House, 1990), and Charles
Garfield, author of Second to None:
How Our Smartest Companies Put

directed work teams, participatory management, and concurrent engineering. Organizations critically need knowledge they
can no longer supply from the top down.
Ironically, relinquishing power to the
people is also the major factor fueling a
new breed of knowledge-based high-performance business organizations. Such organizations do exist, and they will be highlighted at aconference that explores how
technology can help organizations come
to grips with the new realities of doing
business ( see the text box "Collaboration
'92" above).
If the idea of corporate story telling still
seems farfetched, consider some of the
channels through which you practice the
art every day: when you use the telephone
or when you interact with people you meet
at the copier or the fax machine. And these
are only the older trade routes in the story
traffic. The social concept of networking is
now almost inseparable in some quarters
from the physical networks that support
it: LANs, internets, and electronic conferencing systems—even sneakernets play a
significant role in networking. Marriages
are being announced every day between
computers, fax machines, modems, cellular phones, phone companies, cable networks, and electronic information providers. The distinction between hard copy
and soft copy is rapidly blurring.
Knowledge Sharing
1recently installed a fax modem in my
computer that enables me to do some in248
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People First (Business One Irwin,
1991). Other speakers include John
Seely Brown, director of the Xerox
Palo Alto Research Center; Etienne
Wenger, research scientist at the Institute for Research on Learning; and Terry Winograd, professor of computer
science at Stanford University.
These and many other speakers from
consulting organizations, Fortune 100
companies, and the national business
media will address the factors influencing the paradigm shift that has taken place in corporate perspectives and
priorities in recent years. They will put
current organizational change into historical context by examining why pre-

teresting things. Ican capture apage from
abook using my copier and then fax the
copy to myself. Using optical character
recognition technology, Ican convert the
fax image to machine-readable text. Voilà,
I've got afairly intelligent "distributed"
scanner.
Taking advantage of the modem's Send
facilities, Ican dial up the Well (an online conferencing system in California)
using Sprint's or CompuServe's carrier
services and transfer the newly captured
file from my PC to my remote Unix account. Ican then post the file in aconference that Ihost there, where it will be
read—and downloaded—by people logging in from around the globe.
Ican also send the file via E-mail to my
editor at BYTE with the comment, "Hey,
what do you think about including this material in the article we talked about?" If
the piece fits, the editor can download the
mail file to BYTE's composition software,
and you might read it on these pages as
hard copy. But, in between, it has been as
"soft" as it gets. On the other hand, my
editor may send return E-mail saying that
the topic was covered thoroughly three
years ago.
In the meantime, on the Well, the original information has probably generated
responses and caused an exchange of ideas
and information on related topics among
other members of the conference. Conversely, the information might be reposted
in aBIX discussion. These opinions, annotations, and pointers to related material,

vious corporate structures and styles of
management are inadequate to meet
present demands, and they will describe
the advantages accruing to organizations based on human initiative, local
autonomy, and collaborative learning.
These difficult but necessary cultural
changes occurring in business organizations can be either nurtured or obstructed, depending on the computer
and communications systems adopted.
This intersection of corporate culture
and information technology constitutes
aprimary theme of the conference.
Collaboration ' 92 is being organized
by the Graphic Communications Association (Alexandria, VA).

whether in print or on-line, constitute a
powerful virtual conversation among people who may never meet face-to-face.
This form of networked conversation is
the electronic analogue of the proverbial
water-cooler discussion in which serious
organizational matters are often communicated and sometimes even resolved. Part
of it is trivial banter, but another part of it
is significant information that individuals
might never be aware of without this exposure to alarger community of loosely
associated potential collaborators. The collective network is like a " Big Mind" in
which our personal knowledge and intelligence is asingle node. And big thoughts
are brewing there—akind of massive parallelism with ahuman face. This point is
critical, because without the social banter
and human connections, none of the rest is
possible. People don't interact for very
long in fixed-field datapoints.
What happens to all the information that
you collect—the faxes printed on sheets
of greasy low-resolution paper, the disks
crammed full of on-line database downloads, and the overflowing E-mail boxes?
Usually it winds up in the directory structures on your personal computer or workstation. These structures represent attempts
(usually fairly primitive) to create personal classification systems—think of the
Dewey decimal system on asmall scale
(see "The Dark Side of DIP" in the bibliography). But because nobody has all the
answers, it's becoming increasingly necessary to share this "personal" information

While Our Competitors
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with one or more collaborative work teams,
whose members may be dispersed throughout alarge corporation or belong to entirely different organizations dispersed
over several continents ( see Enterprise
Networking: Working Together Apart in
the bibliography).
Community Tools
How do you share your personal information? Initial responses to this problem include the construction of shared networkdirectory structures, which attempt (though
they often fail) to reflect aconsensus about
the categories of information they are designed to organize. A more systematic and
comprehensive response is the adoption
of concept-oriented information retrieval
systems ( see "Search and Retrieval" on
page 271).
One such system is Topic from Verity.
Topic enables the construction of semantic networks, complex webs of ideas and
their interrelationships. You can navigate
the concepts along relational linkages until you find something that seems relevant
and then ask for all the documents the system has on that subject. Because these conceptual maps are independent of the base
data (usually free-text information having
no consistent format), you can think of
this approach as akind of virtual hypertext.
It's possible to empty aTopic textbase of
its documentary contents; reindex acompletely new, but substantively related, set of
documents using the same topic nodes and
links; and retain the fundamental relationships among the base information objects.
This method differs significantly from the
explicit embedding of hypertext links in
documents.
Explicit hypertext links are not an inferior approach by any means. Often, significant relationships cannot be deduced
from conceptual proximity alone. A wide
range of document types (e.g., manuals,
E-mail, legal contracts, and on-line database downloads) can all be intimately related to asingle project. Relying on the
co-occurrence of key words to link heterogeneous objects might not always work.
Hypertext systems enable such objects to
be bound together at their point of intersection (e.g., areference to acontract in a
letter).
Another form (what Icall structural hypertext) takes advantage of the logical organization of many documents into sections, chapters, paragraphs, figures, and
tables. With this method, if the table of
contents is well designed, people can
browse at ahigh level and then drop down
into the relevant details. DynaText from
Electronic Book Technologies (see "Elec250 BYTE • JUNE 1992

tronic Books" on page 263) provides for
both types of hypertext, as well as Boolean
queries against fully indexed document
collections.
Early on, many systems that deal with
unstructured information run up against a
formidable barrier: proprietary data formats. For instance, all commercial word
processing programs implement some
form of markup strategy by which awriter indicates centered headings, bold or italic text, indented paragraphs, enumerated
lists, and so on. The way this markup is
encoded differs for almost every product
on the market. The result is that one brand
of word processing software cannot read
files created by another. One way around
this is to work in atext editor that uses
only the ASCII character set. The original Unix facilities (e.g., vi, nrof f, and
trof f ) took this approach.
The format/markup problem also pertains to graphics, database, spreadsheet,
and just about any other kind of file you
can think of. Providing needed information to workgroups when they require it
has become amajor challenge in most
organizations. This is especially true in
companies attempting to break down the
organizational walls and functional "chimneys" that separate people who critically
need the benefit of each other's experience.
Platform Bridges
One approach to solving this problem is
the use of software products that integrate
information from multiple sources, irrespective of the vendor. Microsoft Windows and Macs accomplish this by bumping the proprietary demand up anotch:
You can share information as long as your
applications are designed explicitly for
these environments. Sharing information
between Microsoft Windows and Macs is
another story. Although Bill Gates's vision of "information at your fingertips"—
or still farther out, John Scully's notion
of a "knowledge navigator"—is not auniversal reality, vastly improved transmigration of data is certainly looming on the
horizon. Carousel, anew document-publishing technology from Adobe Systems,
is explicitly designed to migrate documents between disparate platforms while
retaining much of the original look and
format (see "The New Age of Documents"
on page 257).
In the manufacturing arena, CIMLINC
has developed an environment called
Linkage, which allows information from
widely distributed network sources and a
broad array of proprietary software packages to be brought together in one form on
aUnix workstation or X Window System

terminal screen. In addition to textual information of all kinds, these forms can
present live vector graphics, raster images, information returned from SQL
(Structured Query Language) queries
against multiple databases, and near-realtime video images captured with afast
frame grabber. These forms can be scripted by people associated with the production processes, even if they have little or
no programming knowledge.
By assembling the information in one
place, these screens can convey the core
information required for self-directed work
teams to execute—and continuously improve on—extremely complex manufacturing tasks. Most important, perhaps, this
environment is atwo-way street: It not only
delivers design and manufacturing engineering specifications to the shop floor,
but it also elicits feedback on potential
problems and process improvements from
people intimately familiar with manufacturing operations.
This kind of cross-functional collaboration is at the heart of what in some circles is called concurrent engineering—
simultaneously designing products and
their associated manufacturing processes
with early input from all groups that have
relevant knowledge, regardless of where
they are located in the organization, either physically or hierarchically. With experienced people in the loop, acompany
can begin to learn through such systems
and greatly expand its organizational memory. In this light, the so-called knowledge
acquisition bottleneck (
AI's great nemesis)
can be seen as the kind of problem typically generated by fundamentally flawed
design principles.
Structuring Information
Although Linkage relies on awide variety
of data-type translators to integrate this
broad bandwidth of manufacturing information, amore general solution is
waiting in the wings and is about to make
aserious debut in corporate computing
in this country. This solution goes by the
daunting designation of Standard Generalized Markup Language. SGML is a
well-established ISO standard and has
been mandated by the Department of Defense as the markup methodology to be
used in all aspects of the far-reaching
Computer-aided Acquisitions and Logistics Support program. SGML has also
been accepted by the Air Transport Association (which represents airframe manufacturers) and agrowing body of supporters in many industries, government
agencies, and service organizations
throughout the world.
SGML lets you describe the essential
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features of the most complex documents
without becoming ahostage to the proprietary standards imposed by most software
vendors. A document created in or converted to the SGML format can be output
in many forms on many types of systems.
Attributes such as font size, typeface, and
method of emphasis (e.g., bold, italics, and
small caps) can be quickly and globally
changed to suit circumstances.
Far more important, you can describe, or
mark up, the structure of adocument—
the logical organization of its constituent
elements (e.g., chapters and sections)—in
such away that the description is never
lost, no matter what target systems the
document ends up on. Such documents
can be transmitted in their source form
over networks or can be exchanged with
dissimilar systems. Later, you can reconstitute the documents in any format you
desire. Because source documents are pure
ASCII, asingle text-retrieval engine can
index, search, and retrieve them with great
facility, even if you used several software
products to create them. However, any
software that creates, converts, or interprets such documents must adhere to the
same nonproprietary SGML standard. The
payoff that most industries are seeking is
universally shareable information ( see
"SGML Frees Information" on page 279).
The Big Picture
There is another, greater payoff to be obtained from using the technologies outlined in this article. Although the benefit is
hard to nail down and evaluate in terms
an accountant might immediately appreciate, it promises enormous strategic advantage: the ability to create organizations
capable of learning from their hardest-won
insights and most egregious errors. Paradoxically, this potential advantage is inextricably linked with the perceived drawbacks of these same technologies: None
of the technologies are particularly easy
to implement. Concept-based text retrieval,
hypertext, document assembly, SGML,
and even CIMLINC's applications synthesis tools are simply not plug-and-play
sorts of things. All require knowledge they
cannot themselves supply. This is simultaneously their best and worst aspect: They
make people think.
The search for push-button solutions
has yielded little of lasting value. Promises of intelligent systems have often been
responsible for the perpetration of grotesque stupidities. There is no magical,
sacrosanct, or immutable knowledge that
can be packaged and delivered to the corporate doorstep to protect organizations
from their own ignorance. Ignorance results solely from afailure to learn—aweak-

ness for which there is no known technological cure. The deskilling that resulted
from much "advanced" automation serves
as agood example: Corporations' ability to
learn quickly atrophied when they didn't
seem to care any longer what workers
knew. Management only wanted to know
enough to automate jobs away.
Companies facing the intense pressures
of international competition must begin
caring again—and soon—about what everybody knows. They must encourage the
open exchange of information by every
means possible and forge new corporate
cultures based on collegial discourse and
collaborative exploration. This isn't easy,
but it is necessary. Without such thoughtful discourse and engaged collaboration,
innovation comes to ahalt.
The tools described in the following articles substantially increase access to a
multifaceted constellation of narrative information resources. They can enable valuable old stories to be told through new
channels, and new stories to emerge where,
for most organizations, only silence has
reigned since the second industrial revolution. Listen to what the people are saying; you can't afford not to. For good or ill,
athird revolution is in the air.•
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activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer." These are
specific facts you should know
about the prospective seller
before placing an order:
Ask These Important
Questions
• How long has the company
been in business?
• Does the company offer
technical assistance?
• is there aservice facility?
• Are manufacturers' warranties handled through the
company?
• Does the seller have formal
return and refund policies?
• Is there an additional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?
• What are shipping costs for
items ordered?

c

tN,larkt.ting As,ocialittn, Iii,

Itt

• State as completely and accurately as you can what
merchandise you want including brand name, model
number, catalog number.
• Establish that the item is in
stock and confirm shipping
date.

This message is brought to you
by:
the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.
6 E. 43rd St.,
New York, NY 10017

MC

MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing Association, Inc.

• Confirm that the price is as
advertised.
• Obtain an order number
and identification of the
sales representative.

‘'••

• Make arecord of your
order, noting exact price including shipping, date of
order, promised shipping
date and order number.
If you ever have aproblem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, c/o
DMA, 6E. 43rd St., New York,
NY 10017.
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STATE OF THE ART

THE NEW AGE
OF DOCUMENTS
Imagine aworld where the document is the center of things and
applications and operating environments are merely tools for document interchange
JOHN E. WARNOCK

T

hink about how you work. Business
professionals spend roughly 60 percent of their average workday dealing with documents—newspapers,
newsletters, magazines, financial reports,
memos, and so on. Every morning your
desk is stacked with all kinds of paper.
You read the documents, annotate them
with Post- it notes, and forward them to
other people.
Computers don't help you read or manage your documents—they create more of
them. All the generic applications create
paper documents as their final product.
Paper is the communication medium. Even
if you transmit adocument electronically
by means of fax, you still probably start
with paper.
In today's world, if you wish to communicate amessage directly between computers, you most likely use ASCII text,
the least common denominator of computer-to-computer communication. You
may not be able to reliably communicate
more complicated information because the
receiver may not be able to read it.
Because of the diversity in computer
operating environments, it's hard to imagine that all the machines could communicate with one another. Today's computer
world revolves around applications and
operating systems. To transmit adocument to someone else, the receiver's operating system, application, and resources
must be compatible with yours. If the document's form and content depend on several applications, the receiver must have
all of them.
If computers could directly and routinely communicate all the documents that
computer applications create, communication would be more timely and efficient.
continued
ILLUSTRATION
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You would use your computer primarily to
read, search, and print portions of electronically distributed documents. Documents would become active elements of
communication.
As aprimary communication tool, computers would become as indispensable as
the telephone. Imagine aworld where the
"virtual document," the active structured
information you are communicating, is the
center of the computing universe and applications and operating environments are
merely tools to enable document interchange.
Technical Barriers
Barriers to document interchange are the
result of ahighly competitive and heterogeneous industry shaped by proprietary
interest groups bent on accomplishing specific goals for their own products. Thus,
performance and functional priorities make
most applications platform- specific to a
degree that blocks easy document interchange. In addition, there are no effective
standards for such communications.
Networking companies have helped the
situation by enabling standards that allow
data interchange between platforms. But
data interchange is not document interchange. You must still manipulate the data
with an application in order to create afinal product.
Unrealistic requirements for common
resources effectively block document interchange. Most large corporations have
mixed computing environments, using
mainframes, minicomputers, workstations,
and personal computers. Groups within a
company have different needs and, there-

MITE

ACTION SUMMARY

If computers could directly and
routinely communicate all the
documents that computer applications create, communication would be more timely and
efficient. You would use your
computer primarily to read,
search, and print portions of
electronically distributed documents. Documents would become active elements of communication.
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fore, buy different kinds of equipment.
Some people prefer Macs, some like PCs,
and others choose workstations.
Diversity may also occur within aconsistent operating environment. For instance, Joe may have ablack-and-white
small-format display with 1bit per pixel
and acomputer with limited memory, but
his neighbor June has alarge, full-color
24-bit display with asystem that has lots of
memory.
Today, everyone's equipment, systems,
fonts, memory, displays, and applications
must almost be in lockstep to be able to
exchange documents. This may be acceptable for aspecific mission-critical application, but it's hopelessly unrealistic
for ageneral business environment.
From time to time, utopian visions of
reducing the differences between platforms
and moving toward comprehensive compatibility arise. In these visions, everyone
moves to acommon hardware architecture and acommon operating environment.
Some people say that Microsoft Windows
should be the common environment; others support OS/2; still others say the Mac
operating system is the way to go; and
workstation vendors choose any of various flavors of Unix.
However, the same competitive priorities that created today's diversity make
the chance of adopting abroad single platform essentially nonexistent. The diversity of environments inhibits effective communication among them. And applications
tend to use system resources that are incompatible with other environments.
The technical demands of compound
documents further complicate the issue:
•Text, graphics, and images all have
unique requirements for successful interchange.
•Text interchange must deal with font
metrics (the weight and width of each
character) that change according to
typeface, positioning information, tab
settings, line and paragraph breaks, and
different character sets and encodings.
•Graphics interchange must accommodate paths, structured graphics, painting operations, graphic state modifiers,
device- independent color, and Bézier
curves.
•Image interchange must specify data
for sampled images, or masks, and parameters (e.g., width, height, depth,
color space, and compression).
When documents contain sound and video,
as they undoubtedly will, the problems
will only increase.
A successful, comprehensive document- interchange solution that can han-

dle the different demands of text, graphics,
and images ought to come from document
architectures that have alife outside of
and across operating-system and hardware
platforms. You need an architecture that
transcends the boundaries of computer
environments and emphasizes the independence and completeness of the information's structure.
A Real-Life Experiment
When Adobe Illustrator was under development, one of the design goals was to
make the intermediate file format the same
as the print file format. Adobe used the
PostScript language to describe both the
appearance of the printed page and the semantics of the editable objects that the application manipulates. Because the first Illustrator product dealt with simple graphic
objects, this ASCII file format was not
very complex and had many advantages.
After releasing Illustrator, Adobe discovered that you could easily pass the intermediate files that Illustrator created to
other applications. These other applications could insert, scale, and rotate the illustrations in the documents they were
producing. Because the illustrations were
PostScript language fragments, areceiving
application didn't have to understand their
contents to print the document. It merely
had to pass the fragment to the printer.
Other applications that primarily deal
with illustrations (e.g., Aldus FreeHand
and CorelDraw) can read the semantics of
Illustrator files. As aresult, most device-independent clip art is stored in Illustrator
format. Illustrator and its output file format
have provided areal experiment in document interchange.
With the release of subsequent versions
of Illustrator, the complexities of its editable objects have increased. For example, Illustrator 3.0 supports complex text
objects, but it does not handle multipaged
documents, style constructs, reference constructs, and general image manipulation.
The PostScript language has the potential expressive power to abstract the semantic objects needed to implement a
complex editor while preserving the exact layout and appearance of the document. Illustrator 3.0 uses aformat that is independent of operating system, hardware,
and device and has many of the desired
properties of agood document- interchange
language. Adobe intends to generalize
these concepts to build the foundation of an
extensible document- interchange strategy—and hopefully auseful standard.
Standards and Practice
A discussion of most current and past attempts at document-interchange standards
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Matching Fonts

T

he handling of fonts is afundamental problem in document interchange. Consider the following example. Terry produces a
document using fonts from the Utopia
and Futura type families ( see figure A).
Terry sends the document over anetwork to three coworkers, who immediately print the document. The catch
here is that none of the people receiving
the document have the fonts that Terry
used in the original document. There
are anumber of ways to deal with this
problem.
The most common solution would
be to print the entire document in the
printer's default font, Courier ( see figure B). Courier is amonospaced font,
so aline of type takes up more horizontal space than it would with aproportionally spaced font ( e.g., Utopia).
As in figure B. this often results in
words running right off the edge of the
page. The overall look of the text is
also different, so the reader has no
sense of how the original document
looked.
A second solution would be to substitute available fonts for the original
fonts. In Terry's document. Utopia is a
serif typeface, and Futura is sans serif.
Other serif and sans serif fonts could
replace them. However, the metrics of
the font differ from one font to the next.

Although this document would be easier to read than the Courier version, it
would not maintain the line and page
breaks or the overall look of the original document.
A third way to solve the font problem would be to bundle the fonts with
the document before sending it over
the network. This approach would ensure that the receivers see the document in its original form. However, although the document itself may only
be 3to 4 KB in size, the fonts that go
with it could push that number to over
120 KB, slowing the network to avirtual crawl.
Another approach, using Multiple
Master fonts, provides amore efficient
method of document interchange. Using variables of character weight and
width, aMultiple Master font can closely match the fonts used in the original
document ( see figure C). Thus, between
the original and the received documents. line and page breaks are identical, and the overall look of the text is
the same.
You can use one Multiple Master
font successfully for font substitution
because it matches all the document's
original fonts on acharacter-by-character basis. In addition, this approach
minimizes overhead because only the
font metrics ( typically less than 1KB

Multiple Master Fonts

Multiple

Because aMultiple Master font can
produce a wide range of typeface
variations, it can precisely match
the copyfit of a document created
in an entirely different typeface,
even though designs of the characters in the Multiple Master font
might have little in common with
those of the font it's trying to match.

Because a Multiple Master font can
produce a 'qicie range of typeface
variations, it can precisely match
the copyllt of a document cre ted in
an entirely different typefa e,
even though designs of the c aracters in the Multiple Maste
font
might have little in common
ith
to match.
those of the font it's tryin

Figure A: The original document uses amix of serif and
sans seffljimts.

Master

Figure B: Using the default
printer font results in the loss of
the original look of the (Melt ment.

Fonts

per font) need to be transmitted with
the document.
Based on Adobe's open Type 1font
format specification, Multiple Master
typefaces are compatibk with existing
technology. Each Multiple Master typeface enables you to create alarge selection of fonts using adesign matrix
based on one or more variables of
weight, width, size, and style—weight
and width are by far the most widely
used variables. You are able to generate any instance within this matrix using any combination of the included
variables.
Today, atypical font family includes
several weights ( e.g., light, regular,
bold, and black) and perhaps one or
more variations in width ( condensed.
normal, and /or expanded). You are limited to the choices available in the font
family, or you can resort to software
that artificially bolds, lightens, expands,
or compresses an existing design. These
processes distort letter shapes and proportions, which can adversely affect
the legibility of the text and distract the
reader.
Multiple Master typefaces let you
select the weight, width. size, and style
of typefaces that will best suit your
needs as well as provide you with systems-level solutions in document portability.

Multiple Master Fonts
Because aMultiple Master font cart
produce a wide range of typeface
variations, it can precise!y match
the copyfrt of a document created
in an entirely different typeface,
even though designs of the characters in the Multiple Master font
might have little in common with
those of the font it's trying to match.

Figure C: Multiple Master jinn
technology retains the metrics
of
miginal fonts to presee
the look and spacing a/ the
original document.
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would shed little light on how to address
the problem practically. Most attempts to
define standards by committee are plagued
by the need to reach agreement among
many different interest groups and factions. Compromises are made, and the result is often a "paper standard" that is too
abstract and complex to be practical or has
wandered so far from the original objective
that nobody wants to implement it.
This indictment of traditional standardmaking processes in no way implies that
the members of standards groups are not
trying to do the right thing or are not sincere in their desire to offer asolution.
Many of the efforts of the individuals are
very good technically. It's the process itself
that is flawed.
Establishing effective standards means
building something that solves the problem
in apractical way, serves the needs of the
user community, is general enough to be
extended into the future, and is not proprietary. The market will decide when a
solution is real.
After the market has accepted asolution, formal standards groups should convene to clean up, endorse, and codify the
standard. This is the market-based strategy that Microsoft used to establish the
DOS standard and that Adobe used to establish the PostScript-language standard.
A Document-Interchange Road Map
Establishing aviable document- interchange strategy is atwo-phase process.
Both phases are necessary to avoid the
catch-22 that bedevils new technology:
Who will write applications to support a
format that doesn't have widespread use?
And who can use aformat that doesn't
have widespread application support?
The first phase requires enabling the
majority of computer-generated documents
to be transmitted, viewed, and printed
across diverse platforms. This phase must
be independent of the specific interests of
any one vendor of operating environments
or hardware architectures. Once accomplished, the user community will see the
value of communicating documents electronically.
When electronic communication of documents becomes commonplace, the applications that make it easiest and that best
exploit the interchangeable-document format will gain in popularity. Demand will
drive normal market forces to proliferate
the format. In other words, create aformat that works and has practical value to
the end user, and that value will drive the
market to the common format.
The goal of the first phase should be to
capture documents from existing applications in away that is independent of de260 BYTE • JUNE 1992

vice, operating-system, and hardware. Fortunately, modern windowing environments
provide acommon, device- independent
interface between the applications and the
operating- system imaging models. And
these imaging models have interfaces to
printer drivers: Graphics Device Interfaces
in the Windows environment, QuickDraw
interfaces in the Mac environment, and
Graphics Programming Interfaces in the
OS/2 environment.
One approach is to develop specialized
printer drivers for each environment that
will capture the output from applications
and convert it to asingle, uniform document- interchange format. With this format, you can write document viewers and
printing utilities for each platform. A collection of such drivers, coupled with viewing and printing facilities, will enable the
initial communication of documents between diverse platforms without changing
existing application programs.
This is the course that Adobe has taken
with its document-communication technology, code-named Carousel. Applications create Carousel documents by sending their output to aprinter driver containing aCarousel module.
In environments that support device-independent printing, any application that
prints can create aCarousel document. In
the DOS environment, you can convert
PostScript output files to Carousel documents with autility program. Thus, only
DOS applications that support PostScript
can create Carousel documents. Of course,
about 5000 applications on all platforms
now support PostScript, so this isn't avery
onerous restriction.
One of Carousel's fundamental concepts is that you should be able to work
with electronic documents in the same way
that you work with paper—and still be
able to take advantage of their being computer files. Carousel documents are, therefore, partitioned into pages that you can
read with aviewer application, just as you
would read abook or amagazine.
However, unlike paper, the Carousel
viewer lets you attach electronic notes,
search for specific words or phrases, and
create active links between an outline and
adocument and between different parts of
adocument. These links let you navigate
around adocument in many ways. As Marshall McLuhan might say, Carousel has
taken its initial content from the paper
medium, but it extends this content using
the capabilities of the personal computer.
Because Carousel is page-oriented, it's
important that the documents it handles
retain the format of the original document.
The most difficult aspect of this task lays
in handling fonts. Carousel uses Adobe's

Multiple Master font technology to ensure
that documents retain as much of the look
of the original document as possible without needing to contain the actual fonts used
in their creation (see the text box "Matching Fonts" on page 259).
Beyond Carousel
Carousel technology represents an initial
step toward portable documents. In this
step, some of the information relating to
the objects in the application are lost in
the communication to the print driver. For
instance, the relationships between the
numbers in aspreadsheet are lost when
the spreadsheet is formatted for printing.
The loss of information doesn't prevent
you from using acommon document- interchange format to communicate the appearance of the document. Later, as application programs support document
interchange more fully, object semantics
can be inserted into the interchange format. Then you can realize the full communication potential of document interchange as you edit the same document
across diverse platforms and applications.
The second phase to document interchange is to build powerful applications
that use acommon document-interchange
format and to leverage the cross-platform
sharing of object semantics that such aformat would allow. These applications
should demonstrate how document interchange and common editing structures can
work and how the use of the extension
techniques can add semantic information to
the standard. If these applications give substantial value to the end user, applications
developers will build new interfaces to the
document-interchange drivers, and anew
standard, both real and useful, will appear.
In looking to the future of computing,
people must focus on the abstractions of information and how they use those abstractions to communicate ideas effectively. Computers shouldn't be the center
of our attention—the information should.
Documents are abstractions of information that have been refined in many
ways to communicate ideas. To date, the
document is one form of information that
remains difficult for personal computers
to communicate. It's time to expand our
horizons. If computers can do anything,
they should be able to effectively transmit and receive that basic staple of our information diet: the document.
John E. Warnock is chairman and CEO
of Adobe Systems (Mountain View, CA),
which he cofounded in 1982 after being a
senior scientist at Xerox Palo Alto Research Center. You can reach him on BIX
do "editors."
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Its practically
Sci-Fi.
Introducing
the Kyocera
ECOSYS
a-Si Printer.

Non-cartridge technology
makes it ecologically sensitive
and economically sound.
ECOSYS is the aSi ( amorphous
silicon) based page printer that
can save the day for your
enterprise ... and help save the
Earth, too. Thanks to its aSi
technology, you literally add no
other consumables but toner.
So ECOSYS reduces the vast
environmental problems that
laser cartridges create.
In fact aSi is the driving force
behind all the ECOSYS features,
performance and above all, total
operating costs that put this
printer in aworld by itself.

developer and fuser system
may never need changing So
compact, ECOSYS features one
of the smallest footprints ... yet
it's one of the most upgradable
workgroup network printers of
its kind—anywhere!

And ECOSYS costs less than
apenny apage to operate.
Compare that to what laser
cartridges could be costing you
... and the environment.
Sci-Fi is now Sci-Fact!

Star Date 1992: ECOSYS utilizes
aunique, image enhanced LED
scanning design plus Ecotone:
the breakthrough microfine
ceramic toner that continually
cleans and reconditions the aSi
imaging drum.

For more information

Its aSi imaging technology has
resulted in aprint engine so
long lasting that the drum,

Winner

KYOCERA ELECTRONICS, INC.
100 Randolph Road
Somerset, NJ 08875

regarding the ECOSYS aSi Printer
Call: 800-323-0470

ECosi

a-Si PRINTER„
Sating the Earth is the best investment you can make.
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INTRODUCING MICRO-CAP IV:
MORE SPICE. MORE SPEED.
MORE CIRCUIT.
PC-based circuit analysis just became faster.
More powerful. And alot easier. Because

bi

from SPICE 2G.6 models plus extensions. Comprehensive analog behavioral modeling capabilities.
A
massive model library Instant feedback plotting
MICRO-CAP IV is here. And it continues a
12-year tradition of setting CAE price/
from real-time waveform displays. Direct schematic
performance standards.
waveform probing. Support for both Super and
Put our 386/486 MICRO-CAP IV to work,
Extended VGA.
AC Analysis
And the best is still less. At $2495, MICRO-CAP
and you'll quickly streamline circuit creation,
outperforms
comparable
PC-based analog simulators— even
simulation and edit-simulate cycles— on circuits as large as
those
$5000+
packages—
with power to spare. Further, it's
10,000 nodes. In fact, even our 286 version delivers aquantum
available for Macintosh as well as for IBM PCs. Write or call
leap upward in speed. Because, for one thing, MICRO-CAP IV
for abrochure and demo disk. And experience firsthand
ends SPICE-file-related slowdowns; it reads, writes and
added SPICE and higher speed— on larger circuits.
analyzes SPICE text files and MC4 schematic files. It also
features fully integrated schematic and text editors. Plus an
interactive graphical interface— windows, pull-down menus,
mouse support, on-line HELP and documentation — that
1021 S. Wolfe Road
Sunnyvale, CA 94086
boosts speed even higher.
(408) 738-4387 FAX (408) 738-4702
Now sample MICRO-CAP IV power. It comes, for example,
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STATE OF THE ART

ELECTRONIC
BOOKS
Hypertext publishing lets you structure, distribute, retrieve, and
annotate the information you need
LOUIS R. REYNOLDS AND STEVEN J. DEROSE

S

oon, you won't have to worry about
running out of space on your bookshelves, and you will not have to
carry those heavy boxes of books
from one house to another when you
move. In the near future, you will see a
great many of your favorite books available on disk. Electronic books are fast
coming into being.
Over 25 years ago, Andries van Dam,
pioneer in user-interface languages, coined
the term electronic books. It refers to interactive live documents that you can create and read on acomputer. Electronic
books preserve the best features of paper
documents while adding rich, nonlinear
information structures (often called hypermedia) and interactive user-controlled
illustrations.
Recently, anumber of vendors introduced hand-held computer devices that
allow you to read large documents onscreen and output them as hard copy. In
the meantime, software is appearing that
uses modern high-end display capabilities so that you can easily and comfortably read books in electronic form.
In theory, electronic books have been
possible for decades. The concept goes
back to at least 1945. Pioneering systems
began appearing in the 1960s, but at that
time, only mainframes had the required
speed, storage capacity, and display quality. In the late 1970s and the early 1980s,
second-generation systems appeared on
more affordable hardware, but you could
create only simplified documents with
them.
Recent technological advances have
made it possible for the new medium to
exceed the capabilities of paper, and now
new systems will offer dynamic electronic
ILLUSTRATION: RANDALL ENOS © 1992
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ELECTRONIC BOOKS

You can control any IEEE-488 ( HP-IB, GP-IB, 488.2)
device with our cards, cables and software
eie

for the PC/AT/386, EISA, Micro Channel
\*, and Macintosh II. You get fast hardware
and software support for all the
popular languages, plus a software
library of time saving utilities.
Instrument control has never
been easier.
FREE
Informative Catalog 800-234-4CEC
Applications help

617-273-1818

Capital Equipment Corp.
Burlington, MA. 01803
, Mao Channel le atradorark of IBM

books that fully utilize your computer's
strengths. Electronic books will be made
possible by the combination of powerful
processors; high-density storage; and interchangeable, processible representations
of text, graphics. and multimedia documents.
Until now, desktop publishing had principally focused on paper output. The electronic medium, however, has numerous
unique strengths. Some of the newest
electronic- book systems make use of

13 VIE

ACTION SUMMARY

On a rainy afternoon, you may
want to turn on your computer
and read the newest Stephen
King best-seller. Before long,
using SGML technology, good
software, and some future interchange standards, your computer will provide you with a
library of unlimited size and
variety.
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those strengths rather than merely imitate paper.
Importance of Electronic Delivery
People need astrong motivation to convert from afamiliar, established method
to anew way of doing things. Electronic
books provide asignificant economic advantage. Companies see electronic books
as away to save on production costs and to
improve accuracy and timeliness.
Many firms use large, complicated manuals, which can cost as much as $ 1000 per
copy to produce. On the other hand, aCDROM can hold several of these manuals,
be shipped in an envelope, and cost under
$5 to produce. And the environmental advantages of using less paper are also significant.
Updating paper documents is expensive, time-consuming, and error-prone.
Networks can serve many readers with one
copy. With the increasing use anetworks
and CD-ROMs, publishers can provide
updates efficiently and as often as needed.
Helpful software can even alert readers to
important changes.
Maintenance and service technicians
can carry afull set of electronic manuals to
customer sites. With this capability, technicians make fewer return trips to solve
customers' problems. This benefit of electronic publication leads to lower support
costs and more satisfied customers.

Early Electronic-Text Pioneers
In 1945, President Roosevelt's science adviser Vannevar Bush conceived of what
later became the Memex, amachine that
stored huge amounts of text and helped
users index and organize the information.
He also suggested providing an easy way
to make and reuse connections between
texts. For this reason, many consider the
Memex to be an early forerunner of hypertext. In the late 1960s, actual electronic text systems began to appear.
In the early 1960s, Doug Engelbart
built Augment for the Stanford Research
Institute. Augment is an on-line document environment used for E-mail, collaborative design and writing, and other
related tasks. Engelbart's staff did much
of its work without paper, creating large
and small documents with links, outlinestyle hierarchical structures, keywords
for retrieval, embedded graphics, and a
variety of other features. They could even
coedit documents in real time across hundreds of miles. The documents they generated still exist and fill hundreds of magnetic tapes.
Around the same time, Ted Nelson (now
the head of the Xanadu project at Autodesk) began to write about his vision of
afuture where all literature would be instantly available to everyone to read, explore, link, and annotate. Nelson created
the terms hypertext and hypermedia, and
he contributed to early research on hypertext at Brown University. His team is designing and developing Xanadu, asoftware environment to make his vision
possible.
At Brown, van Dam and his students
built HES (Hypertext Editing System) and
later developed FRESS ( File Retrieval
and Editing System), which was afullfeatured hypermedia system for unlimitedsize documents that built on the insights
gained from HES and Augment. FRESS
supported WYSIWYG, multiwindow editing, and the then-revolutionary idea of using seamless text rather than fixed 80-byte
lines.
FRESS introduced the undo operation
and some hypertext capabilities that are
considered advanced even today. Text and
links had keywords and attributes for retrieval, on-the- fly information filtering,
and formatting. FRESS provided the user
with multiple document views, such as an
outliner, bookmark index, hypertext link
overview, and others ( all updated when
any of them changed). In anumber of
courses, students read textbooks, wrote
papers, and interacted in the FRESS
"web." In addition, NASA even used
FRESS for Apollo documentation. The
system still works today.
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Initial Commercial Attempts
None of the first-generation electronicbook systems gained wide use because
they required agreat deal of computer
power. As time went on, however, computers became more powerful, and another generation of electronic- text systems
arose. Xerox's NoteCards introduced the
idea of modeling documents as cards and
was one of the earliest second-generation
systems. It was the forerunner of avariety of tools designed to organize, link, and
explore networks of information "chunks."
Chunks are very useful, although dividing actual books into meaningful chunks
is difficult.
NoteCards shared with first-generation
hypertext systems acommitment to largescale applications and support for hypertextual navigation, but it differed with them
greatly in its model for documents. Xerox's application had asignificant influence on later systems. Apple's 1987 introduction of HyperCard brought some of
NoteCards' technology within the reach
of many people. Although it's oriented toward small chunks of information. HyperCard has been used for some interesting
large electronic-text projects.
Brown University's Institute for Research in Information and Scholarship developed Intermedia. It is aMacintosh-based
hypermedia environment that provides
tools for creating, linking, and navigating
through collections of documents, including text, drawings, animations, sound and
video, timelines, and other media. Later
versions of this environment added fulltext searching and adictionary database.
Brown and other universities have used Intermedia extensively.
Today there are anumber of companies
that produce hypertext applications ( some
of which publishers can apply to electronic-book projects). These firms use various
technological approaches for their products, including Guide from Office Workstations ( Edinburgh, U.K.), DynaText from
Electronic Book Technologies ( Providence, RI), and Folio Views from Folio
(Provo. UT).
Design Issues
Early systems clarified the major issues
involved in building useful electronic texts
and explored the key differences between
paper and electronic media. You can characterize electronic- text systems by how
they handle fundamental issues such as
the distinction between an author and a
reader and the various types of document
models.
Some texts are published as finished
documents, after which nobody changes
the text. In this case, additions (e.g., mar-

Introducing OSIRAM32plue for the Micro Charmer •
V

Provides from 2 to 128 Mbytes of fast memory.

V Works in 16 or 32 bit mode to meet your needs.
V

Provides extended and expanded memory.

>0 Fast software and hardware for LIM 4.0 included.
V

Automatic configuration for DOS, OS/2 and UNIX.

V

Easy to install. Risk free guarantee. Two year warranty.

V

Add a disk cache and RAM disk using OS/RAM32p/us
to get maximum performance from your computer.

V

Free up low memory by moving your drivers and TSR's
to OSTRAM32p/us. We guarantee compatibility!
Call today 617-273-1818 or 1-800-234-4CEC

cec

Capital Equipment Corp.
Burlington, MA. 01803

PS/2 and Micro Channel are trademarks of IBM

ginal notes and highlighting) are easy to
distinguish from the author's words. Other texts are never published in afixed form
but are constantly being changed by authors and readers.
Traditional .databases depend on repeating identical structures, and card- or pagebased systems treat text the same way. But
full-text systems must provide multilevel
hierarchies, with no limits on size, type.
or heterogeneity of nodes. The search function in structured documents is different
from that in relational databases because
the structure of the elements cannot be established in advance.
Another important issue in electronic
documents is how to prevent auser from
getting lost. With paper books, you can
dog-ear pages or use bookmarks, but electronic books are another matter. Think of
your computer screen as alibrary filled
with books that have no covers—the information is in there somewhere, but
where? The electronic medium needs to
provide ways to match the ease with which
you can navigate through paper documents.
Early printers imitated the style of handwritten manuscripts, but they found that
what works best in one medium is not always the best choice for another. The same
kind of transition is happening in the evolution from paper books to on-line texts.
Many computers still have low-resolution

displays, and they provide asmaller physical space than adesktop full of open
books. On the other hand, on-line text can
change to fit your needs and interests—
paper cannot.
Differences between types of media
mean that systems designed to make the
best use of one form may not make the
best use of another. Thus, authors and publishers are rapidly adopting descriptive
markup systems, which classify and mark
parts of documents according to what they
are rather than how they appear. For example, achapter title would be labeled
"chapter title" instead of " 18 pt. bold centered." Rules then specify the desired appearance of each class of element, and the
rules can be designed separately for each
medium.
The Holdup
Until now, several factors have held back
the development of electronic books. The
production process has been very expensive because of the demands for large
amounts of processor power and storage.
Only recently have truly portable and affordable machines appeared with storage
sufficient for several books. Companies
with large and complex manuals were the
first to adopt the technology because their
savings exceed start-up costs.
Another problem had been that very few
people had expertise in electronic- book
JUNE 1992 • BYTE

265

ELECTRONIC BOOKS

Industrial-Strength
Electronic Documentation

H

ypertext applications that rely
on technologies such as DynaText (asoftware system for online delivery of electronic books)
are rapidly entering the mainstream of
many large industries' working environments. Worldwide adoption of
SGML ( Standard Generalized Markup
Language) is hastening the development of the electronic-information-publishing infrastructure in industries that
have formally adopted the ISO standard. The following are examples of
application areas that are under development.
Defense Contractors
The Department of Defense adopted
SGML as part of its CALS (Computeraided Acquisition and Logistic Support> initiative. The ultimate goal of
CALS is to eliminate paper from all
phases of adocument system's acquisition, development, and field support.
In addition to SGML, the Department
of Defense has adopted anumber of
related standards, including an interface standard for what is known as
IETM ( Interactive Electronic Technical
Manual).
Several projects are under way to de-

production. Implementing aproject from
data entry, encoding, and indexing to designing an effective user interface requires
many skills. Some expertise from paperbook production translates directly, but
much does not. And, as in any new field, it
takes time to develop stylistic conventions
and effective presentation methods.
In addition, the lack of agreement on
document representations had retarded
progress. Each system has its own format,
and beyond moving raw text, only afew
have interchangeable format capabilities.
It's often difficult to move documents between publishing systems without custom
conversion filters, and most of these filters lose important information along the
way ( e.g., style- sheet information and
equations).
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velop IETMs that are tightly integrated with expert systems and logisticssupport databases. The goal is to provide state-of-the-art maintenance support systems that manufacturers can deliver on rugged portable computers and
across secure networks. Technology
such as DynaText can display chosen
portions of adocument (e.g., an inspection task) after an expert diagnostic
system determines the source of aproblem, aprocess that facilitates efficient
field maintenance of acomplex system.
Aircraft and Telecomm
Manufacturers
Standardization efforts in the aircraft
industry have led to the adoption of
SGML as the preferred electronic delivery form for aircraft documentation.
Airlines and aircraft manufacturers are
waiting for the day when they can obtain all their manuals electronically.
The results of this process would
streamline the updating of the manuals
and improve safety.
This type of technology is enabling
development of electronic delivery
systems for everything from in-flight
operations manuals that pilots view in
the cockpit to electronic maintenance

Why Now?
Companies are publishing electronic books
now because they have begun to solve
many of the technology's major problems.
Books used in offices offer greater benefits
because they can be distributed on networked workstations that have superb display quality and virtually unlimited storage. Producers of large and expensive
books will find that electronic delivery is
cost- and time-effective because the new
personal computers have tremendous power—some small notebooks weigh less than
paper books, and they can store more information.
Start-up costs have dropped significantly for publishers and for those buying the reading hardware. In many cases,
mastering aCD-ROM costs less than type-

manuals that service people could use
on hand-held work slates in amaintenance hangar.
The TCIF (Telecommunications Industry Forum) has adopted SGML for
use by equipment manufacturers and
service suppliers. This implementation
will facilitate the on-line delivery of
the voluminous technical documentation associated with complex telecommunications equipment. The acceptance and widespread use of SGML
effectively enables carriers to enter the
electronic-information-delivery business.
Miscellaneous Applications
Some industries have not yet formally
adopted SGML. Nevertheless, some
firms are using technologies such as
those found in DynaTe,xt for academic
publishing, on-line help systems, information gathering and analysis, and
field-service training.
To meet the diverse requirements of
all these application areas, asuccessful product must provide aflexible and
open architecture. The product must be
able to handle arbitrary SGML ( Document Type Definitions) and industrialstrength and -size applications.

setting abook. Nearly all publishers prepare new documents on-line. Scanning
and automatic-tagging technology (e.g.,
Avalanche Technology's Fasttag) are accurate enough for many retrospective conversion jobs.
Finally, and very importantly, there has
been rapid movement toward standards
for document representation. The centerpiece of this movement is SGML ( Standard Generalized Markup Language),
which became aformal international standard in 1986 ( ISO 8879).
Information Publishing Standards
Authors and publishers have long struggled with the problem of interchanging
documents between processing systems.
An author who prepares adocument using

ELECTRONIC BOOKS

SGML-BASED ELECTRONIC PUBLISHING ENVIRONMENT
SGML data preparation
Hard copy

Electronic book publishing system
Style-sheet editor

Raster
files

Indexer

Scan/OCR
ASCII
files

Electronic
book library

Auto-tag

Unix/X11 workstations
Non-SGML
editing
systems

SGML
editing
systems

SGML
files
Laptop PCs
Graphics
packages

Desktop publishing systems

Browsers

Figure 1: ¡lie structure fan integrated, SGML-based paper and el ci
publishing system. Once in SGML form, data is Jiul
directly to D.
rnaText Pr electronic delivery on Unix networks and portable PCs.
one program often cannot send the document to apublisher for editing on another
system or exchange the document with a
coauthor. Word processing tools seldom
allow document storage in ways that permit their reuse for other applications (e.g.,
cataloging, information retrieval, and electronic delivery).
The more publishing acompany does,
the more it must deal with these problems.
As aresult, many major industries have
adopted SGML since the ISO's formal
approval of the s:andard. and the trend is
continuing. This move has strongly motivated software vendors to support SGML
(although they do so in greatly varying
degrees).
In 1987, the Association of American
Publishers started the trend toward the use
of SGML by designing an SGML tag set
for books and journals. which has become
an ANSI standard. In 1988. the Department of Defense declared that, for eventual
use in interactive electronic technical manuals. contractors must deliver all documentation for future weapons systems in
electronic form, with the textual portions in
SGML.
In 1989, the Aircraft Industry and Air
Transport Associations followed the Department of Defense's lead and developed
SGML tag sets for aircraft maintenance
and operations manuals. This process

helped to unify and streamline operations
in the industry because many vendors sell
both commercial and military aircraft. In
1990. the Telecommunications Industry
Forum developed SGML applications for
systems documentation, information interchange between vendors. and several
other applications. In 1991. the computer
industry geared up. too, when various Unix
system vendors got together to develop
SGML encodinRs for on-line documentation.
At the same time, academic researchers
also adopted SGML. The TEl ( Text Encoding Initiative) is awidely supported
international effort to standardize the encoding of literary and other texts. Various
groups are preparing collections of texts
(totaling gigabytes of data) tagged according to the TEl guidelines.
SGML Technology
To build electronic books in SGML, you
need several pieces of technology, all of
which have become available in the past
few years ( see figure I). The first component of an SGML-based electronic-book
environment is an authoring system, with
which writers create and edit documents.
SGML-based authoring systems either
typeset documents directly or export them
to aformatting engine.
It's essential that an authoring system

support SGML. Consider adocument in
which part numbers, emphatic words, and
book titles have distinctive tags ( perhaps to
permit sorting or searching), although each
element also appears in italics under current printing rules. If an authoring system
only records formatting, as many do, there
is no way for the system to recover or use
the distinction between elements of the
document—all three things have become
just italics.
Often apublisher or an author will have
data that is not in SGML and will need
conversion tools ( once it's in SGML, it is
usually easy to convert it into other formats—another reason SGML is useful).
Manual- tagging and global-change commands are only sufficient for small projects. Making hypertext links ( e.g., converting documents) shouldn't have to be
performed by hand.
The final component of an SGML publishing environment is the electronic-book
delivery engine. When the data is ready.
the interface is the tool readers use to view
it. The interface is crucial to the success of
an on-line book project. It must have afamiliar paper- like feel.
The interface must provide as many advantages of paper as possible but not have
its limitations in areas where displays are
superior. It must handle documents in the
.tens to hundreds of megabytes and still
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Curves ei the Plane and in Space
Surfaces in space

If we have a curve in space, and at each point of the
curve we Orate a small Ink perpendicular to the curve.

sliders

vie get a tube in space. Illustration 1 shows this: in this
illustration, the control adjusts the animmt ol the curve

CIE

dow System and PC/Windows environments, and aMac version is planned for release later this year. Documents published
with this program are fully data compatible across all platforms, so publishers are
not locked in to only one platform. They
can index documents on high-end Unix
machines, for example, and then deliver
them on CD-ROM- equipped PC/Windows portables.

that has been encircled by the tube. so hat you may

The Future
Recent advances in display and storage
If we increase the diameter of the Inks too much. the
capabilities, hypertext research, and stantube begins to intersect belt, as shown in illustration 2,
dards for information representation make
when the radius parameter is increased beyond about
it practical to deliver books and other large
0.25.
documents in electronic form. As aresult
As long as the radius is kept below this value, though, we Eal
of the early research performed in the
get a non . self intersecting tide. How is the volume of
1960s and the practical systems developed
this tube related to the arclengUi of the curve and the
in the 1970s and 1980s, electronic books
radius of the disks? 211= tells ils that it is
pist the product of the arciength with the area of the disk:
will soon become acommon publication
it's Jost as if the tube were a cylinder.
medium.
I
-1 The same thing is Ina for a curve in the plane: we talco
In the world of electronic books, worka neighborhood at the curve by moving out from it a
able interchange standards are crucial to
distance h in the normal direction on either side, the
making information accessible to everyresulting area is the product of the arclenalfi of the curve
one. At the same time, open and extensible
1/
systems to take advantage of the constantly
growing capabilities of this new medium
must be developed. To achieve this state,
publishers and software developers must
Figure 2: Running on aUnix workstation with Motif, the display includes a
strive for better agreement on representahierarchical table of contents window and afull-text view with several link icons.
tions for graphics, video, and style speciThe reader has searched for the phrase "Pappus' Theorem" and clicked in the table
fications.
of contents to scroll to the section on curves. The reader has followed alink to an
A number of standards are under deexternal, interactive three-dimensional modeling program that illustrates the
velopment. The crucial ISO HyTime stantheorem. Finally, the reader has created an electronic note as areminder to do
dard encodes hypertextual, temporal, and
additional research. The Brown University Graphics Group prepared this interactive
spatial information ( this ISO standard
textbook. (Courtesy of Electronic Book Technologies)
should be formally approved by the time
you read this article). DSSSL (Document
Style, Semantics, and Specification Lanrespond quickly to auser. In addition,
display any number of document views
guage) specifies formatting rules. Multisimultaneously, each formatted accordSGML' sfundamental idea of descriptive
byte character codes represent most lanmarkup (as opposed to markup for paring to its own particular style sheet rather
guages in asingle set. Additionally, other
ticular processing or layouts) provides a than one predetermined, static view. Figclear path to the multimedia document enstandards are being developed to repreure 2illustrates anumber of these capavironments of the future.
bilities.
sent fonts, colors, and so forth.
As systems are designed for the elecDynaText also uses the SGML markup
to represent hypertext links. Thus, by using
tronic medium, people must take advanA New Breed
tage of the strengths and overcome the
DynaText is asoftware system for on-line
style sheets, publishers can define the bedelivery of electronic books. It allows you
havior of SGML elements. For instance,
weaknesses of the paper and the electronic forms. To reach this goal, people must
to display information in various forms
footnotes and tables can be either displayed
have agood understanding of both media
and uses CPU cycles to do more than put
in- line or tucked away behind hypertext
links for retrieval by asimple click of a and commit themselves to finding new
bits up on ascreen.
and better ways of presenting information
An effective electronic-book delivery
mouse. Publishers can use aset of built-in
on-line. •
program relies on the strength of SGML' s link-script properties, or they can define
their own link behavior (e.g., launching
descriptive markup approach: separation of
the format from the content. It preserves
an external program such as amultimedia
Louis R. Reynolds is president and CEO of
viewer).
Electronic Book Technologies. Steven J.
the SGML structure throughout aproject
rather than translating this structure into
This application provides asystems-inDeRose is senior systems architect at EBT
tegrator toolkit that lets programmers creand chair of the Text Encoding Initiative's
specific formatting. By using aproduct
Hypermedia Working Group. He has
such as DynaText, publishers can take full
ate customized user interfaces and use the
advantage of SGML's expressiveness—
toolkit's capabilities for SGML navigaworked with hypertext systems since 1979.
You can reach them on BIX do "editors"
including arbitrary DTDs (document type
tion, retrieval, and display (see the text
definitions)—for both paper and electronic
box "Industrial-Strength Electronic Docor on Internet at lrr%ebt-inc@uunet.uu.net
and sjd%ebt-inc@uunet.uu.net, respecdelivery.
umentation" on page 266 ).
DynaText runs in both Unix/X Wintively.
With DynaText, publishers are able to
better see both the shape of the curve amt of the tube
around It.
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PC DIAGNOSTICS MADE EASY
SPEED
TEST
YOUR PC
You've seen the
Landmark Speed
Rating advertised by
many major PC manufacturers, now you can have your own copy of the Landmark
System Speed Test -.
Accurately measure CPU, math, and
video speeds to make an informed purchasing decision,
determine the best PC for the job or maybe just win some
bets in the office on whose PC is really faster! Includes the
Landmark AT CMOS RAM Setup program to update your
system configuration on-the-fly. CALL for current pricing!

PC WON'T BOOT? THEN JUST
KICKSTART IT!
Don't replace your motherboard, use KickStart 2 ". When
serious hardware problems occur, nothing gets you up and
running as fast. KickStart 2measures power within 2.5%
on all four voltages, shows Power-On Self- Test (
POST)
failure codes, and features on-board ROM-based diagnostics allowing you to determine and remedy the problem
quickly, easily, and inexpensively!
Built-in serial and parallel I/O allows for testing via modem,
or simply logging results to aremote terminal, printer or
laptop. You can configure your own test routines and store
them in KickStart 2's battery backed-up CMOS RAM saving
valuable setup time. Includes serial and parallel loopback
plugs and Landmark JumpStart - AT ROM BIOS for testing
PCs that don't issue POST codes. KickStart 2tests your
system regardless of 0/S (even UNIX).
On-board switches, LEDs, and digital displays allow complete control over testing in systems lacking video or disk
(ideal for motherboard or system burn-in).

KickStart2 is ideal for permanent installation. It eliminates the need
tor an I/O card, provides remote and on-site diagnostic capabilities
for quick repair time and offers a solid hardware based solution to
unauthorized access with impenetrable password protection.

SLASH DOWNTIME AND
OPERATING PROBLEMS

KickStart 2is the ultimate SECURITY CARD too! With both
supervisor and user levels of password protection, you can
prevent unauthorized use of your PC and accidental running of destructive tests. CALL for current pricing!
"KickStart 2system diagnostics board helps users
check out virtually every aspect of aPC's hardware
system... the board is aworthy investment for computer maintenance." David Claiborne. PC Week

THE 5MINUTE SOLUTION TO
FLOPPY DRIVE FAILURE
With Alignit - you can clean, diagnose, and align your floppy drives in minutes without ascope. Patented technology
requires only ascrewdriver to perform ANSI-accurate
alignments (.3mil).
Alignit is ideal for corporate users with 2or more PCs because it includes a " GOLD STANDARD" feature so you can
align all your PCs to the same in-house standard, guaranteeing that all your floppies are perfectly interchangeable
between PCs.
80% of all floppy drive failures can be fixed with Alignit. So
don't replace your drive, save time and money instead.
Includes dual size floppies, ( both high and low density)
and no-mess pre-lubricated cleaning diskettes (both sizes)
good for 180 uses. Replacements and single drive size versions available. For all PCs and compatibles.
CALL for current pricing!

mrHOW TO DEBUG ADEAD PC
Need an inexpensive solution for dead or problematic PCs
and motherboards? Try KickStart 1" or JumpStart ROM
posr, two quick and easy to use debugging tools.
KickStart 1test card shows power status on all four voltages and binary PORT 80 Power-On Self-Test codes. The
manual translates error codes for easy failed circuit isolation. CALL for current pricing!
JumpStart ROM POST is aplug-in chip designed to replace
your motherboard BIOS for testing purposes. Tests include
CPU register and logic, 8087 math coprocessor, 8253 timer, 8237 DMA controller, 8259 interrupt controller, parity
error and memory refresh logic, erroneous maskable/nonmaskable interrupt detection, display adapter ( MDA, CGA,
EGA), keyboard, keyboard controller, floppy controller,
drive A: read Base memory at normal & slow refresh rates,
and POST checksum. Display of motherboard switch
configuration. CALL for current pricing!

Nor—
PROFESSIONAL LEVEL PC
TROUBLESHOOTING
Landmark Service Diagnostics " is ideal for professionals
requiring the most exhaustive diagnostic test capabilities.
Each module is CPU specific, including PC, XT, AT, 386/
486, and PS/2. Since 1981 major manufacturers like
Wang, Xerox, Prime, Sony, DEC, NEC, and NCR have relied
on Service Diagnostics to tackle their toughest operating
problems.

•-••=•e:-.1 .

With PC Probe" you'll save time and money when your PC
starts acting up. In one easy-to-use package you get
Diagnostics, Virus Protection (for over 700+ known viruses), Benchmarks, Performance Enhancement Utilities, and
System Information. Combined, this arsenal of tools will
keep your system up and running at peak performance and
remove the mystery about what's inside.
PC Probe diagnostic testing quickly isolates the source of
hardware problems, even locating bad RAM chips. It tests
system board, RAM, video, keyboard, com ports. floppy
drive, hard drive, Ethernet card and more. Run PC Probe
tests in batch mode or single pass, remote or on-site.
PC Probe allows you to increase your hard drive data
transfer rate by determining optimum interleave and
changing it, prevent catastrophic data loss by performing
data revitalization, reformat the hard drive, run external programs, display and edit CMOS RAM on-the-fly, prevent
accidental hard drive data destruction with passwords,
diagnose problems with device drivers installed.
The 200 page on-line manual has built-in table of contents,
topic/text search, and troubleshooting tips. PC Probe comes
with dual size floppies and 9 & 25 pin serial/parallel port
loopback plugs. For PC XT, AT, 386, 486 and compatibles
using DOS 2.0 or higher. CALL for current pricing!
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CALL (800) 683-6696

Intended for professional service and repair technicians,
Service Diagnostics is also easy to use for the novice.
Clear, concise on-line help and intuitive menus make
finding system problems abreeze. Tests all CPUs, math
chips, all memory, floppy, fixed and non-standard disk
drives, standard/non-standard printers, system board,
video, com ports and all keyboards. Utilities include lowlevel reformat, log bad sectors, edit bad sector table; the
partition editor allows you to set up multiple partitions;
back-up program transfers hard disk image on unformatted floppies and allows for restore after reformat.

'Overall. Service Diagnostics:
The Kit was the best performer.
(You can) locale and identify most of the computer
problems you'll ever encounter. If you're running a
service department, Service Diagnostics is not an option,
it's anecessity." Bill O'Brien, PC Magazine

Ideal for UNIX and other operating systems, the selfbooting version doesn't require DOS. The manual offers
troubleshooting tips to the component level. Also available
in acomplete Kit including: all CPU specific software, dual
size floppy alignment software (see Alignit), and PC/XT &
AT ROM POSTs. PC Magazine Editor's Choice 8/90.

•Service Diagnostics XT/AT Kit...SAVE $$ CALL NOW •
•Service Diagnostics PS/2 Kit...SAVE SS CALL NOW •
•XT ROM POST...SAVE $$ CALL NOW •
•AT ROM POST...SAVE $5CALL NOW •
-- Individual pricing avaiMble on all kit components, please inquire ••

August 1990
Wear Cep.. Tree.

Circle 221 on Inquiry Card ( RESELLERS: 222).

Fax ( 813) 443-6603 • Voice ( 813) 443-1331
Dealer Inquiries Welcome

IANDMARK

RESEARCH INTERNATIONAL CORPORATION

First in PC Testing... Since 1981
703 Grand Central Street • Clearwater, Florida 34616
copy? 5111 © 1991 PC Probe. AlIgnit. lOckStart. JumpStart. ROM POST. and Sews Map.
nostu are trademarks of Landmark gesearch Internatoral Corp. AH Illphts Rese-ved
Other names are trademarts of thew assoaated owners
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HOW DO YOU GET
AJOB WITHOUT
EXPERIENCE?
AND HOW DO YOU
GET EXPERIENCE
WITHOUT AJOB?
Most young people have one
answer to this problem. They avoid
it until they're out of college. But
they could be getting solid work
experience while they're still in college. With your company's help.
And ours.
We're Co-op Education. Anationwide program that helps college
students get real jobs for real pay,
while they're getting an education.
But we can't do it without you.

Those real jobs have to come from
real companies. Like yours.
For more information on how
you can participate in this valuable
program, write Co-op Education,
Box 775E, Boston, MA 02115.
Not only will you be giving students achance to earn money
and pick up the most valuable kind
of knowledge, you'll be giving
yourselves achance to pick up the
most valuable kind of employee.

Co-op Education

•

You earn afuture when you earn adegree.

&SKI APublic Service of This Publication © 1987 National Commission for Cooperative Education

STATE OF THE ART

SEARCH AND
RETRIEVAL
How to evaluate large text-retrieval systems
EARLENE BUSCH

M

anaging text is much like managing children. When children are
small, the parent has almost total
physical control over them and
can get by with simple management techniques—feed them regularly, change their
diapers, and put them down for naps. As
they grow, however, children are influenced by friends, reject family rules, and
take on characteristics of their own—characteristics often not anticipated by the parent. Managing them becomes more complex and qualitatively different.
In asimple information management
scenario, you have limited information to
manage at your desk (hard copy and/or
electronic)—afile of business contacts, a
daily log, and several folders. You can
easily retrieve the list of business contacts
and the daily log by using astructure of
formatted data (e.g., name of the contact,
date on which the log entry was made, and
company name). Accessing this type of
information poses no organizational problems. You name the documents in the folders by assigning each one akeyword or
phrase and adate or name. To find something, you simply review the keywords
and phrases associated with the files and
pull out those that appear to be relevant.
This system uses one source, idiosyncratic information management schema, and a
few documents. The management tasks
are predictable and straightforward.
At the other end of the spectrum is the
in-house or commercial document base.
Whether delivered on-line or on CD-ROM,
the task of retrieving information involves
various information sources, astandardized information management schema,
gigabytes of text, and many concurrent
users. In contrast to the familiar system at
ILLUSTRATION
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Document Clustering
THOMAS M. KOULOPOULOS

W

hen faced with the problem of
finding relevant information
in amountain of on-line doc uments, it's never clear just
how much relevancy is out there.. The
result is that users of text-retrieval systems must become experts at using
query languages and at understanding
the nature of :he documents they are
searching for.
Too Much or Too Little
Most users of on-line search-and- retrieval systems have neither the time
nor the interest to become experts at
Boolean logic. In fact, the majority of
these users rarely include more than
two or three terms in their queries. The
result is that either too much or not
enough information is retrieved. This
problem is referred to as precision and
recall. The objective is to optimize the
balance of both of these factors and eet
exactly the information that you need.
Many document management systems place the burden of striking this
balance and formulating the right query
squarely on the shoulders of the user.
Document clustering seeks to reduce
this burden by automating the process
of inferring relevancy.
Clustering is designed to help users
retries ethe relevant documents without

LIIE

ACTION SUMMARY

There is no need to be burdened with archaic query languages and the rigidity and limitations of strict Boolean logic in
your large textbase searches.
Modern systems nclude features of subject association,
similar to the way our own
memory works.
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the aid of athesaurus. The key objective of clustering is to respond to what
the user's query did not say, could not
say, but somehow made manifest.
Interpreting Intent
There are several methods of document
clustering. In each one, interpreting the
intent of aquery is accomplished by
inferring relevancy not just from adocument's similarity to the user's query
terms but also by the document's relevancy to general subject categories and
other documents in the database. This is
substantially different from traditional text-retrieval systems, which rank
each document against the query alone.
Clustering is such an important development because of the peculiar nature of text queries, which involve the
ambiguity, richness, and subtleties of
language. Text queries constitute an inexact science. Consider, for example,
the query FIND TEXT = AUTOMOBILE ACCIDENT, which is arequest
for all the documents that contain the
phrase automobile accident. Will this
find all the references to the accident,
both direct and indirect? What if there
is amemo in the textbase that refers to
the automobile accident as an unfortunate•incident? If the document was not
retrieved, valuable information would

your own desk, you're faced with an information system over which you have no
control and that offers myriad possibilities only if you make the right guesses.
The problem is how to find documents
when you don't know who wrote them.
when they were written, or the keyword
or phrase associated with the documents.
The value of atextbase system depends
on how easily you can find information
when you have little to go on. If there is no
way to access the information without a
keyword or phrase. the textbase system is
of little value.
Clearly, the solutions designed for apersonal information system are inadequate
for alarge textbase system. The focus of
the information shifts from apersonal information system to issues of amore fun-

be overlooked. An on-line thesaurus
sometimes provides assistance, but it
can often be ineffectual in the face of
elusive and ambiguous language. The
problem with any thesaurus is that relevancy is not always based on word
associations; in many cases, relevancy
involves conceptual similarities.
In aclustered document management
system, the example of adocument
containing the phrase unfortunate incident is likely to be retrieved even if
the user only asked for "automobile accident" (see the figure).
Mimicking Human Thought
Another advantage of document clustering is that it also seeks to capture the
associative nature of human thought.
Our minds work by association as well
as logic. Because adocument database
deals with the expressions of human
thought (i.e., language), it needs to take
this phenomenon into account.
Document clustering attempts to
mimic the human thought process by
grouping together documents with related ideas, concepts, and terminology, even where these relationships are
subtle and implicit. It recognizes that
the strength and value of adocument
database lies in the interrelationships
among its documents and among the

damental sort. Providing asystem as easy
to use as the individual system is aworthwhile design goal, but the searching mechanisms must be appropriate for large information systems.
Current Technologies
Most software-oriented text management
systems are based on avariation of database management technology: one designed to provide access to formatted data.
When this technology is applied to text
management, the resulting systems are
generally referred to as keyword systems.
Keyword applications are characterized
by an indexing technique that creates a
word list resembling the index of atextbook. At the basic level, akeyword implementation provides atotally automated
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subjects discussed in those documents.
The unique aspect of clustering that
establishes these document associations
requires the incorporation of knowledge
engineering—the method by which user
knowledge is transferred to the retrieval
process. The difficulties of implementing this approach. although not insurmountable, should be considered.
In some clustering systems. knowledge engineering is done by ranking
several thousand words specific to the
document collection against each subject category. Even though the process
takes only afew days to accomplish.
it requires someone familiar with the
collection's subject matter. Ultimately. this type of clustering model is onl
as good as the expert that defines the
subject categories and the knowledge
base used to rank the documents.
There is also an approach to clustering in which the knowledge engineering
is based on the co-occurrence of words.
asort of statistical clustering. For example. if you turn to the sports section
of any newspaper during baseball season. you are likely to find anumber of
articles that make no mention of the
term baseball but use other words or
phrases that are associated with the
sport ( e.g.. home run and stolen base).
The statistics of word occurrences and
their location provide enough information to generate clusters.
Learning by Example
Finally, clustering lets you use existing documents as examples for further

solution ( untouched by humap hands)
called litll-texi indexing and retrieval. As
text is presented in an electronic format.
the machine generates alist of strings associated with each document. All discrete
strings in adocument ( except those identified as noise strings) are inverted: listed
in apredetermined order. with the list associated with adocument identification
number.
The full- text method is astraightforward, easily implemented solution. The
primary issue in full-text indexing is managing the overhead—the lists (« alphabetized strings. Most large document management systems use the full-text approach.
Because these lists equal and sometimes
exceed the storage required for the original
text, the solution becomes expensive.

HOW CLUSTERING
WORKS
9
8
7
6
5
4
3
2

o
Personal
injury

Motor
Insurance
vehices
fraud

111 Document A IDocument B
Query signature
Similar document signatures
Document A -Document 8

queries. This query by example process is valuable to novice users who
can identify what they are looking for
when they find it but are not comfortable with aquery language environment.
Thus. document clustering is designed to assist those who cannot always formulate acomprehensive query
or who are not well versed in the nature
of the on-line document collection. It

On the retrieval side. queries are handled on the basis of asfring-match principle: Each indexed string in aquery is
matched with astring in the text. Documents are retrieved if there is amatch. All
the systems described above operate on
the premise that you know exactly what
you are looking for and that the text exists in the limn you are seeking. These are
concepts inherited from atradition of managing data that doesn't translate directly
to managing text. The DBMS ( database
management mistem) technology was not
designed to address free tem. which, unlike
formatted data, is unstructured. unformatted, and may be about apaticular subject.
To further complicate tne text management problem. queries will be ad hoc and
differ from individual to individual.

Document clustering ranks documents
according to their relevancy to the
gum'. For example, Document A
refers to an injury resulting from an
automobile accident. Terms within
this document are ranked on ascale
of Othrough 9against the subject
categories of personal injury, motor
vehicles, and insurance fraud, with
the values 9. 9, and 6, respectively.
Document B. referring to "an
unfortunate incident involving an
ambulance." may contain terms that
are ranked 8, 8, and 5against these
same subjects. As aresult, these
documents will have similar signatures
by which they are clustered together.
Mien you submit a (piety, it will also
be assigned asignature that is ranked
against document signatures to
determine relevancy. Based on the
clustering appmach being used, the
documents found to be relevant can
be used ti) find other documents with
N
.
i.guatures.

offers away to extract all the relevant
information available in adatabase and
avoid being buried under mountains of
on-line data.
Thomas M. Koulopoulos is president
of Delphi Consulting Group, aBostonbased consulting, research, and publishing group that focuses on text and
image document management. You can
reach him on B1X do " editors."

Commercial Solutions
To alleviate the problems caused by the
poor fit of database technology to text
management. various techniques have been
incorporated into commercial software.
These will be discussed later in the context
of identifying the critical- performance
characteristics of systems to manage large
collections of documents effectively.
Hardware- intensive solutions share
many of the limitations of keyword technology. The most prevalent hardware-oriented approach is based on what is termed
free- text scan. In the simplest terms, the
entire document base is scanned for each
query. No overhead is generated because
there is no index. As the document base
grows. additional hardware is added to expedite the search process.
conthim/
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Ma-

Searching Through J- Space

I

TMS ( Intelligent Text IV>anagement
System) from Information Access
Systems ( Boulder, CO) is afulltext classification- and- retrieval
system that automates the input, classification, retrieval of unstructured documents, and storage. ITMS integrates
three retrieval strategies: formatted
field, keyword, and intelligent retrieval.
The intelligence of ITMS is provided by aknowledge base called a
JBM ( judgment base module). The

On the horizon is asoftware-oriented
technology designed for text management.
This technology is called document ci uswring (
see the text box " Document Clustering" on page 272).
Selectivity
The list of comparison points for evaluating text management systems begins with
selectivity. Selectivity pertains directly to
the most frequently voiced user's lament:
information overload—the impossibility
of finding what you need in the gigabytes
of data available, weeding out extraneous
material. At issue is not only your " futility point" but also your time constraints.
How much time will you spend looking—
trying one path and then another—before
you reach the futility point and abandon
the search altogether? How mach time is
wasted? What are you willing to settle for
when you can't find exactly what you are
seeking? How much time and money do
you typically expend?
Essentially, the issue is how well any
system is able to screen out text that does
not meet or exceed ausefulness threshold
value: Is it delivering relevant information? This ability becomes critical as the
document base expands.
Each commercial product is subject to
the particular limitations of the technologies
on which it's built, but all have been enhanced to overcome these limitations. Vendors of keyword- based systems. for instance. have added enhancements to every
aspect of the techniques by which terni
lists are created, stored, and retrieved. Early products addressed the query definition
requirement for Boolean operators: combining word a
-with word y( known as
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IBM is developed through ahuman judgment-simulation ( judgment space,
or .
1-space), the results of which are
incorporated into the machine decision- making process. Subject fields
and rated vocabulary make up aJBM.
Keyword and formatted-field queries
are created with standard Boolean syntax. Intelligent- retrieval requests are
typed in conversational language by
requesting documents about or similar
to aparticular subject. ITMS presents

ANDing) and excluding "not word z." The
assumption is that you can make aselection by specif.ying which words you wish
to see in aretrieved document. Free-text
scanning supports the Boolean retrieval
method.
Unfortunately, what you specify in the
"not" component of your Boolean search
expression may well contain the information that you were trying to find with the
"and" portion of the query. In spite of this
limitation. the Boolean-request format remains astandard feature of most largescale systems.
Other automated solutions ( e.g., Fulcrum Technologies' Ful/Text) have an additive feature by which the frequency of a
word enhances its retrieval. The assumption is that if aword is repeated it has more
value. In the unique- word approach, a
word is assumed to have greater retrieval
power if it occurs the least amount of times
in the text. And yet another variation of
the fully automatic system is the rectorspace approach, in which each document
is represented by avector of terms, each of
which is represented by apositive number. To select documents for retrieval, the
system performs similarity computations
between the value of stored items and incoming queries. It ranks the retrieved
items by how similar the word-count ratio
is to that of the query. The vector- space
approach is implemented on the Connection Machine ( Thinking Machines, Cambridge. MA).
Thesaurus construction and manual ( i.e.,
human) indexing provide an alternative to
the full-text mode, although the underlying
supporting technology in both modes is
identical. With thesaurus construction and

you with the combined results of keyword, formatted- field, and intelligent
searches in the order of their overall
relevance to aquery. Text retrieval is
based on an understanding of the subject matter of the document base that
ITMS is managing. Thus, it can select
documents that are conceptually similar to the query and list them in order of
similarity. ITMS also automatically
classifies text and highlights relevant
subdocuments for quick reference.

manual indexing, overhead is reduced because only the thesaurus terms are inverted. Another advantage is that the people
creating the index can apply intelligent selectivity by anticipating and standardizing the terms you might use in aquery.
Further, the structure of athesaurus helps
you find alternative paths to explore to
find aprecise request.
The notion of adding human intelligence
to facilitate the search is carried astep further by Verity ( Mountain View. CA) in
its product Topic. You add your own intelligence by assigning weights to relationships between query terms ( single or
multiple word) and topics when you formulate the query. Not all terms in the request have to be present for the document
to be grabbed: it need contain only some of
the terms in the topical hierarchy. Documents are selected on the basis of arelevance score. using the weights that you
specify. Although constructing topic trees
is straightforward for asmall single- user
database, the process doesn't lend itself to
large shared systems.
The document-cluster idea is not Boolean query afterthought. Instead, it's desinned for text management. and many of
the questions regarding selectivity become
irrelevant because its fundamental hypothesis is that closely associated documents are relevant to the same request.
The basic design goal of this approach is to
limit the number of documents retrieved in
response to aquery to those contained in a
given cluster of like documents. The retrieved documents are ranked in queryrelevance order.
Document-cluster systems and full-text
systems are at opposite ends of the spectrum
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because the clustering capability requires
human effort for development and maintenance. Although most clustering systems are
in experimental stages, Information Access
Systems ( Boulder, CO) has developed a
commercial product, ITMS (Intelligent Text
Management System), out of its humanjudgment-simulation technique (see the text
box "Searching Through J-Space" on page
274).
Hardware-intensive solutions assume
that selectivity is achieved through acharacter-by-character (or asurrogate) match
of atext string in the query to one in the
text—the longer the matched string, the
more selectivity the system can achieve.
A leading example of the character-bycharacter match is Gescan from Gescan
International (Research Triangle, NC). Excalibur Technologies (Albuquerque, NM)
uses asophisticated representation schema
for text and surrogate pattern matching.
Documents containing similar information will be retrieved along with documents containing an exact match.
Precision/Recall Trade-off
What is the precision/recall trade-off? How
much does the searching method cost the
performance of the retrieval method? These
are key questions. Traditionally, text management systems were evaluated by measuring how closely adelivery system was
able to retrieve what the user was looking
for (precision) and whether the system was
able to get everything that was relevant to
auser's request (recall).
In the fully automated implementations
of keyword systems, the trade-off is inevitable: The more precise your query, the
more likely it is that you will miss some
relevant information because the list of
terms used in the request does not appear
in the text. After many trial-and-error passes, you may feel satisfied with the resulting document set and assume that all the
documents pertaining to your subject matter have been found. Unfortunately, this
is not usually the case; you have missed
many documents because their authors
didn't use the same keywords that you
used when you described the subject of
your query. The documents you're missing
may contain the essential information you
were seeking.
Techniques such as Boolean queries that
use OR, fuzzy logic, associative searching, morphologies, neural networks, and
wild carding are all methods of enhancing
keyword-search technology to reduce the
precision/recall trade-off. Each method has
had some success in decreasing the chances
of missing important documents, but they
have reduced precision in the process.
Probabilistic pattern matching is ahard-

ware-oriented method that retrieves text
holding the term that most closely matches the character-string pattern of the query
term. In document-clustering systems, the
precision/recall trade-off is addressed
through their basic design: Documents that
cluster around the subject of the query are
returned in order of "relatedness" on the
basis of their conceptual distance from the
query.
Subdocument Retrieval Capability
Subdocument retrieval is primarily aimed
at reducing the time the user spends reading through text to find something useful.
If the document-retrieval system can place
you right in the most relevant part of the
documents that you have selected, your
time will be spent productively.
The critical question is whether the document management system is able to automatically subdivide adocument into sections that reflect changes in the focus of
the subject. A section that is relevant to
your query may amount to only two paragraphs in a400-page document.
What to Expect
The list of subjects for evaluating textbases can go on and on. Be sure that the
systems you're evaluating can have highlevel indexes capable of identifying more
than one subject per document and that
your system can retrieve all the information
on asubject. This may sound simplistic,
but it's the most important concern you
should have when evaluating systems.
Textbases are accumulating at an accelerating rate, as data links and input devices proliferate. Increasingly, users of
these shared systems are not trained librarians but executives and professionals
who want direct access to text-based information.
Gigabyte-size document bases are literally bursting the seams of the hand-medown trappings of their predecessor, the
database. Text must be fitted with atechnology suited to its nature if it's ever to
take its place in the world and fulfill our
expectations of its potential.
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STATE OF THE ART

SGML FREES
INFORMATION
Escape aworld where there is too much data and go to aplace where
you can access the information hidden within it
HAVILAND WRIGHT

I

n the 1980s, desktop publishing
emerged as away for computers to
manipulate the look of adocument.
After adecade of widespread adoption of these tools, however, the information in documents is largely inaccessible by
computer. The challenge of the 1990s is
to transform documents into information
that has an impact on productivity and innovation.
The word document once conjured up
images of large, legal- looking sheaves of
paper that were guaranteed to gather dust.
Now, it's ageneral term that covers faxes,
E-mail, user's manuals, journal articles,
and bulletin-board notes. In addition, there
are analogies between documents and business presentations, interactive computer
sessions, hyperlinked multimedia collections, and musical performances. Each of
these new forms of documents shares a
common thread—the use of organizing
themes—that can trace its ancestry to the
original concept of what adocument is.
It's one thing to see commonalities between forms of documents and quite another to make use of them. The rise of the
SGML ( Standard Generalized Markup
Language) has corresponded to and contributed to the evolution of the concept of
adocument from aphysical reality to a
processing metaphor for many different
information-bearing forms. As alanguage
for expressing context-free document descriptions, SGML offers away to productively put to use the similarities among
these various expressions.
SGML is best known for its use in largescale standardization efforts, such as the
Department of Defense's CALS (Computer-Aided Acquisition and Logistics
Support) program and the ongoing work of
ILLUSTRATION
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the Air Transport Association and the Telecommunications Industry Forum. It's important to realize, however, that other
SGML-based systems are also in operation today.
Developers and systems integrators who
manage large volumes of documents and
exchange information among various hardware platforms and software packages use
SGML to encode document information.
Those who ignore SGML often must reinvent its key features to achieve their objectives. SGML applications can provide
the necessary structure for exchanges that
support communities of mutual interest,
even when they involve many participants
and several human languages.
SGML works because it's simple. Like
any other language, it requires detailed
knowledge for systems implementation.
But you must know only afew basics to
use SGML or to understand its implications.
Why Use Markup?
In the world of paper documents, markup
refers to the way an editor, colored pencil
in hand, annotates manuscripts with typographic specifications and other presentation notes. In electronic-document files,
markup usually appears as tags, or codes,
interspersed with the text and other material in adocument. Electronic-publishing
systems, full-text databases, hypertext and
hypermedia systems, and other documentoriented applications require files that contain both content and markup.
Markup separates adocument's logical
elements and may specify what functions
are to be performed on them. A markup
tag for aparagraph, for example, might
indicate where the paragraph begins,

INTE

ACTION SUMMARY

Today, adocument may have a
longer life than anticipated, occur in a variety of forms and
pieces, and interact with systems that didn't even exist when
it was created. For important
documents, it's not adequate
simply to view and print them.
SGML gives you a flexible way
to access the information hidden within those documents.
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whether or not to indent the first line, and
what typeface to print it in. Markup provides the structure and procedural information that you need to print and manipulate documents.
Taken as awhole, an application's tagging vocabulary expresses its functional
capabilities. You don't need tags for table
rows, columns, and cells, for example, if
your word processor can only set tables
with tabs.
Historically, markup has been productspecific, and its languages have been as varied as the products they have supported.
Few popular products give you access to
explicit markup. Word processors buffer
you from it with WYSIWYG interfaces.
Products that support explicit code editing
often transform those codes into other
forms of markup as they produce document files. Still other products obscure the
code with complex file structures. And
there are both ASCII and non- ASCII
markups.
These issues aside, you can generally
classify markup languages as either procedural or descriptive. The tagging vocabulary of aprocedural markup language
expresses the actions you must perform
on adocument's content to achieve the desired appearance. The procedural markup
in figure 1provides adetailed, top-to-bottom script, often repeating the same sequences.
On the other hand, descriptive markup
tags identify logical units of text. By itself, descriptive markup doesn't address
how adocument looks. In figure I, however, there is an obvious mapping from
the descriptive markup in the left margin to
the procedural detail in the right margin.
This mapping is the essence of astyle
sheet, which uses descriptive names for
detailed procedural scripts.
Although they simplify document markup, style sheets don't necessarily contain
much information about the document itself. They generally address document
components one at atime, leaving the overall document structure implicit. More important, style sheets rarely contain descriptors that suggest how you can use the
information in adocument. To free the information in figure Ifrom the page, you
need new descriptions: an expanded descriptive tagging vocabulary.
Flexibility Is the Key
SGML is aprogramming language designed to write tagging systems. Because
most SGML programs are compatible with
avariety of applications, SGML markup is
almost always descriptive. An SGML application program called aDID (
document type definition) defines classes of

documents. Each document instance in
aDID class is tagged as ahierarchy of
nested elements.
Although you can control how the tags
look in SGML markup, the default is to
use angle brackets as tag delimiters, so angle- bracketed tags are strongly associated with SGML. More important, however, is your ability to choose the names
for element tags and document structures.
In figure 2, for example, the element
tagged CHAPTER CHAPNUM="NINETEEN" CTITLE="VINCENT SERVICING" consists of aparagraph and two sections. Each of these constituent elements is
composed of text and/or other elements.
Figure 2 shows an SGML application
that tags the surface structure of the page
shown in figure I. The document's visual
appearance implies its nested structure,
and the style- sheet component names reinforce that structure. Although style sheets
treat documents as sequences of text blocks
in aflat-document approach, SGMLtagged documents are explicit, related hierarchies of named objects.
The tags in figure 2mark the document
structure, and some of them contain additional information about the elements they
delimit. The CHAPTER and SECTION
tags, for example, contain titles and numbers. The LABITEM tags contain labels.
These additional information items are
known as SGML attributes.
The DTD defines attributes as information items related to specific elements. An
attribute definition names each information item to be associated with an element
and assigns it adata type. In the DID for
figure 2, for example, the attribute name
for LABITEM is LABEL, and the type is
character data. When tagging an element,
you include the attribute names and values
in the tag itself.
DTDs that define the surface structure of
aclass of documents can support an array
of presentations, applications, and translations. In figure 2, the tags alone contain
enough information to build adetailed
table of contents. Translating the document for outline processing requires exactly the same information encoded in the
document hierarchy. If tag assignments to
typographic styles are made in acontextdependent manner, paper publishing becomes quite flexible.
As an applications language, SGML has
powerful facilities for coordinating various documentary material. DTDs can include provisions for graphics files, PostScript printing, or special processing codes
for mathematics. Applications can also include character sets to support virtually
any national language or special typography.
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TYPES OF MARKUP
Descriptive markup
chapnum ( Chapter number) -

— Center; 10- pt. Times Roman
Down 10 pt.; center;

1,- VINCENT SERVICING
0

title
titlepara

Procedural markup

b. CHAPTER NINETEEN or

Although the design of the Vincent differs substantially
from conventional motorcycles, operating procedure and
maintenance requirements are comparatively similar.

12-pt. Helvetica Bold
Down 15 pt.;
first line indent 0.3 inch;
12- pt. Times Roman

Section 1

sectnum ( Section number)

Down 22 pt.; center;
— 10- pt. Helvetica Medium

ro. LUBRICATION uir

title

Down 5pt.; center;
12- pt. Helvetica Bold

Grades of Motor Oil — Refer to page 142.

labitem ( Label list item)

Motor Lubrication — Oil supply is contained in tank which forms
the top frame member. Motor oil tank capacity is 3quarts.
Motor Oil Filter — A fabric filter is located at front of
crankcase below the magneto.
Gearbox Oil — Oil capacity is 3pints.

sectnum ( Section number)

Down 22 pt.; center;
10- pt. Helvetica Medium

111- Section 2

Down 5pt.; center;
— 12-pt. Helvetica Bold

IGNITION TIMING -it

title
sectionpara

Down 10 pt.; 12-pt. Times;
run-in bold

Down 15 pt.;
12-pt. Times Roman

Due to the Vincent's uneven firing interval. timing should be
checked on both cylinders.
I. Set breaker points to . 012" gap fully open with ascrewdriver.
7. Using

degree plate. set the flywheel so that the degree
wheel reads at 37-38 degrees before TDC.

list item ( List item)

3. With apiece of wood, block the automatic advance in the
fully advanced position.
4. Using ahex key. revolve magneto via the breaker point
assembly until points just commence to separate.
5. Fix the gear to magneto shaft, by placing box wrench over
nut and giving sharp rap with hammer.

!

Down 10 pt.; indent 0.325 inch;
first line indent 0.325 inch; tab
right aligned 0.2 inch;
tab left aligned 0.325 inch;
12-pt. Times Roman

Figure 1: Thi‘píiie i\ marked up with simplified versions r)f both procedural and descriptive markup hillgliagCS. Note the
mapping beiween the toy) languages; it finms the essence ()la style sheet. The text appearing on the page was taken .from Modern
Motorcycle Mechanics (
Nicholson Brothers Motowycles, Lid_ 1974).

You can use SGML applications to coordinate collections of documents by structuring references to external files. In ad-

dition, you can tag document instances
with sections to be conditionally included or ignored. As aprocess- independent
language. SGML lets you validate any document instance before beginning potentially costly subsequent processing.
The advantage of SGML applications
is their flexibility, even when they encode
only the stirlace characteristics of documents. In the age of computers, adocument can have a longer life than anticipated. have various appearances. be
excerpted for many reasons, and interact
with systems that didn't even exist when it
was created. For documents of value, it
will never be adequate simply to view and
print them. The more flexible your docu-

ment- handling systems are, the more value you can derive from the documents you
produce.
Turning on the Power
Applications exploit the power of SGML
when they define documents as infimna-

lion resources. As such. DTDs often describe document classes in which document instances are similar in information
content. Figure 3retags the page that appears in figure I. Although the document's
surface structure is still apparent. the tagging now emphasizes information content.
The tagging in figure 2addresses the
physical document structure. The tagging
in figure 3deals with the logical information structure, and its DTD assumes that
this is one of many service chapters that
contain similar information about other

motorcycles. Each chapter contains lubrication information and procedures for ignition timing. You can still create aprinted version of the chapter, but the new
method of tagging enhances your ability to
do other, more interesting things with this
information.
Attributes now express much of the information that the text previously conveyed. The tags in the first section of figure
3relate the page's purpose: to provide
lubrication information. The first item explicitly tags the cross-reference as CROSSREF with an attribute named TARGET,
which is set equal to page l2. Tank capacities have CAPACITY tags with attributes that note the appropriate type of
capacity units. The second section ta;., the
cautionary lead paragraph as aNOTE. Each
step contains tagged key values and tools.
errniinued
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AN SGML APPLICATION
<CHAPTER CHAPNUM="NINETEEN" CTITLE="VINCENT SERVICING">
<PARA>
Although the design of the Vincent differs substantially from conventional motorcycles. operating procedure and maintenance requirements are comparatively similar.
<SECTION SECTNUM="1" STITLE="LUBRICATION">
<LABLIST>
<LABITEM LABEL="Grades of Motor Oil">
Refer to page 142.
<LABITEM LABEL="Motor Lubrication">
Oil supplyis contained in tank uInch fermis the top frame member. Motor oil
tank capacity is 3quarts.
<LABITEM LABEL="Motor Oil Filter">
A fabric filter is located at front of crankcase belou the magneto.
<LABITEM LABEL="Gearbox Oil ">
Oil capacity is 3pints.
</LABLIST>
<SECTION SECTNUM= 2" STITLE="IGNITION TIMING">
<PARA>
Due to the Vincent's uneven firing interval, timing should be checked on both
cylinders.
<SEOLIST>
<LISTITEM>
Sci breaker points to .012" gap fully open with ascrewdriver.
<LISTITEM>
sing de gree plate. set the flywheel so that the degree wheei reads at 37-38
decree, before TDC.
<LISTITEM>
With apiece of wood, block the automatic advance in the fully advanced position.
<LISTITEM>
Using ahex key, revolve magneto via the breaker point assembly until points
just commence to separate.
<LISTITEM>
Fix the gear to magneto shaft, by placing box wrench over nut and giving sharp
rap with hammer.
</SEOLIST>
</CHAPTER>
Figure 2: This SGML application tags the suria,.e structure of' the page shown in
fignn• I. Note hon the tags Mark the document's physical nested structure and how
the clement names rein tort it.

The tagging has made the document an
information resource: You need ascrewdriver, degree plate. hex key, box wrench,
and hammer to adjust the ignition timing.
You need 3 quarts of oil to change the
oil. And the Vincent's oil tank is on the
top frame member.
SGML supports abroad range of document types. including some that might not
at first appear to he documents. For example. if adocument is published as part of
an on-line database ( in aldition to being
published as abook ), it could include element tags for user comments and questions, just as the DTD includes tags for
tools and key values. Database users might
not appreciate. or even see, the SGML tagging used for implementation. but they
might want to make notes ( e.g.. USERNOTE I'd be careful giving a30-year-old
bike a "sharp rap - with ahammer. Please
advise on torque value. / USERNOTE).

Putting SGNII, to Work
SUNIL systems are open. You can implement them in incremental stages. They can
work with existing environments and with
other commercial software packages. Although SGML-compliant products meet a
broad range of functional requirements.
mast systems include components for creating. editing. converting. composing. and
rendering documents.
SGML systems often contiM -several
editing tools. For document autha -ing. you
can use style-sheet-driven word processors for SGML editing by augmenting
style-sheet encoding with autility to check
for their consistent use. These tools guide
the use of style-sheet components to enable
direct conversions from word processor
files to SGML applications.
Alternatively, some editors provide explicit SGML support. 01' these, some display tags and attributes and require you
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THE DIFFERENCE A TAG MAKES
(CHAPTER > [ BIKETYPE="Vincenr]
(INTRO> Although the design of the Vincent differs substantially from conventional motor cycles.
operating procedure and maintenance requirements are comparatively similar.</INTROi
(LUBE >
(SUPPLIES>
(ITEM>Grades of Motor Oil </ITEM)
(DETAIL> (CROSSREF> [
TARGET="PG142"]</CROSSREFK/DETAIL)
(ITEM> Motor Lubrication</ITEM;
(DETAIL>Oil supply is contained in tank which forms the
(LOCATION>top frame member.</LOCATIONj Motor oil tank capacity is
(CAPACITY> [
UNITS="QUARTS1 3.</CAPACITY)<IDETAIL)
(ITEM> Motor Oil Filter </ITEM)
(DETAIL> A fabric filter is located at
(LOCATION>front of crankcase below the magneto.</LOCATION)</DETAIL)
(ITEM> Gearbox Oil </ITEM)
(DETAIL> Oil capacity is
(CAPACITY> [UNITS="PINTS1 3.</CAPACITY)(/DETAILI
</SUPPLIES)
</LUBE)
(TIMING>
NOTE> Due to the Vincent's uneven firing interval, timing should be checked
on both cylinders.<NOTE )
(METHOD>
(STEP > [ ] (
PARA> Set breaker points to ( POINTGAP> [
UNITS="INCHES1.012 </POINTGAP
(TOOL> screwdriver.< / TOOL)</PARA)< /STEP)

fully open with a

(STEP> [ ] (
PARA> Using (
TOOL> degree plate, </ TOOL) set the flywheel so that the degree wheel reads at
(KEYVALUE >[ UNITS=1DEGREES1 37-38 </ KEYVALUE) before TDC.< /PARA) </STEP)

(STEP >[ I(
PARA> With a piece of wood, block the automatic advance in the fully advanced position.
</PARA)</STEP)
(STEP >[ ] (
PARA> Using a (
TOOL> hex key, </ TOOL, revolve magneto via the breaker point assembly
until points just commence to separate. </PARA )«,/S"
,
',
[STEP> [ ] (
PARA> Fix the gear to magneto shaft, by placing ( TOOL>box wrench </TOOL) over nut
and giving sharp rap with (
TOOL> hammer. </ TOOL) < /PARK) </STEP)
</METHOD
</TIMING)
</CHAPTER)

Figure 3: Putting adifferent set of tags On the page in figure changes things. Although the document's .volOcc strib•ture is still
apparent, the tagging now emphasizes the document's logical infOrmation content

to have extensive technical knowledge of
SGML. Others offer you achoice between
anearly WYSIWYG interface and explicit tag editing. SGML-specific editors
provide apowerful way to check documents for conformance to the document
style and to edit the details of ataggeddocument instance.
An SGML system should include an
SGML parser or an SGML-specific editor that can check documents for DID
compliance. Iused one such author/editor from SoliQuad ( Toronto. Ontario, Canadak for all the SGML examples in this
article.
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Most new system implementations include aconversion stage. An SGML system is no different than the new systems
and usually requires two kinds of conversions: back- file conversion for existing
documents and new- file conversion for
ongoing document interchange with external sources. An important difference
between the two is that back- file conversions are very often concentrated, highly
visible efforts, and new- file conversions
are widely dispersed and often do unnoticed.
SGML comersion is rarely amatter of
code- for-code translation. The markup in

source documents is ofter not detailed
enough to support astraight translation
into an SGML application. This means
you must determine SGML tags that have
no source- file equivalents in much the
same way that you infer the structure of
the document in figure Ifrom its visual
appearance. In fact, this is exactly how
Fasttag from Avalanche Development
(Boulder. CO) detennines document structure.
A growing number of software packages support SGML and don't require
translation of SGML document instances
before you run them. Usually. howe‘er.
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SUBSCRIPTION
PROBLEMS?

they require asetup to attach the appropriate processing methods to the elements
defined in the DTD.
To process SGML document instances
with anon-SGML process, you must translate the document- instance tagging into
the markup that the non-SGML process
supports. Systems like Avalanche's SGML
Hammer create markup for target systems
on the basis of the SGML DTD and atranslation program.

Popular Misconceptions

We want
to help!

f

I

you have aproblem
with your BYTE
subscription, write us with
the details. We'll do our
best to set it right. But we
must have the name,
address, and zip of the
subscription (new and old
address, if it's a change of
address). If the problem
involves apayment, be sure
to include copies of the
credit card statement, or
front and back of cancelled
checks. Include a "business
hours" phone number if
possible.

BYT E M AGAZINE

ATTN: SUBSCRIBER SERVICE
P
.
O.Box 555
HIGHTSTOWN, NJ08520
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Misunderstandings about SGML are widespread. To some extent, this is the fault of
the SGML community. Even though
SGML, like other languages, involves a
lot of detail, the SGML glitterati are absorbed in the use of this detail as intellectual flak against the uninitiated.
Here are afew guidelines to help you
avoid some of the most common misconceptions about SGML.
•Don't confuse an SGML application with
SGML itself. In an SGML application,
you create the tag names. They aren't part
of the SGML specification. Broad applications (e.g., the Association of American
Publishers and the CALS applications) are
sometimes presented as though they were
SGML itself.
•Be cautious of document systems that
are described as being "SGML-like." NonSGML systems may have markup with
angle-bracket tag delimiters, use header
files, and utilize aconcept of document
structure, but none of these things by themselves make an application SGML-compliant.
•SGML is not just adocument- interchange language. Although SGML is a
logical choice for writing document-interchange applications, it's more than an
interchange language.
•Adopting SGML doesn't mean that your
documents will automatically be compatible with any other SGML system. Another SGML system should be able to read
your document instances, but it won't be
set up for your DTDs.

Work Smarter
Work in SGML is ongoing. Much progress
has been made on astandard SGML application called HyTime for Hypermedia.
The Electronic Publishing Special Interest Group has begun to refine its SGML
application for markup of complex mathematics and tables. And the International
Organization for Standardization (Geneva, Switzerland), aworldwide federation of
national standards bodies, has issued a
draft international standard for the DSSSL
(Document Style, Semantics, and Speci-

fication Language) that provides astandard architecture for formatting specifications.
The fundamental message of SGML is
that your documents can stop being overhead and start contributing to productivity
and innovation. The paper-document trap
isn't afile cabinet filled with stuff no one
will ever read, and it isn't the cost of printing and shipping documentation that is 90
percent redundant with telephone support.
Paper documents (and their electronic
equivalents) trap and smother the information, know-how, feedback, product
ideas, and market intelligence that can help
your department, company, or agency
work better and work smarter. SGML is
one of the tools that can help free that information. la
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5933 West Century Blvd.
Los Angeles, CA 90045
(213) 216-6177
fax: ( 213) 417-8897
Circle 1162 on Inquiry Card.
Johnston & Co.
P.O. Box 446
American Fork, UT 84003
(801) 756-1111
fax: ( 801) 756-0242
Circle 1163 on Inquiry Card.
KnowledgeSet Corp.
888 Villa St., Suite 410
Mountain View, CA 94041
(800) 456-0469
(415) 968-9888
fax: (415) 968-9962
Circle 1164 on Inquiry Card.
Micro Dynamics, Ltd.
8555 16th St.. Suite 700
Silver Spring, MD 20910
(301) 589-6300
fax: ( 301) 589-3414
Circle 1165 on Inquiry Card.
MicroRetrieval Corp.
1Kendall Sq.,
Building 300
Cambridge, MA 02139
(617) 577-1574
fax: (617) 577-9517
Circle 1166 on Inquiry Card.
Odyssey Development, Inc.
650 South Cherry St., Suite 220
Denver, CO 80222
(800) 992-4797
(303) 394-0091
fax: ( 303) 394-0096
Circle 1167 on Inquiry Card.

SoftSolutions Technology
Corp.
625 South State St.
Orem,. UF 84058
(801) 226-6000
fax: ( 801) 224-0920
Circle 1170 on Inquiry Card.
T.I.C., Inc.
5253 Decarie Blvd., Suite 550
Montreal, Quebec,
Canada H3W 3C3
(514) 483-1294
fax: (514)482-2041
Circle 1171 on Inquiry Card.
TexaSoft
P.O. Box 1169
Cedar Hill, TX 75104
(800) 955-8392
(214) 291-2115
fax: ( 214) 291-3400
Circle 1172 on Inquiry Cord.
TextWare Corp.
P.O. Box 3267
Park City, UT 84060
(801) 645-9600
fax: ( 801) 645-9610
Circle 1173 on Inquiry Card.
TMS, Inc.
110 West Third St.
P.O. Box 1358
Stillwater, OK 74076
(405) 377-0880
fax: (405) 372-9288
Circle 1174 on Inquiry Card.
Verity, Inc.
1550 Plymouth St.
Mountain View, CA 94043
(415) 960-7600
fax: (415) 960-7698
Circle 1175 on Inquiry Card.

On Technology, Inc.
155 Second St.
Cambridge, MA 02141
(800) 548-8871
(617) 876-0900
fax: (617) 876-0391
Circle 1168 on Inquiry Card.

Virginia Systems, Inc.
5509 West Bay Court
Midlothian, VA 23112
(804) 739-3200
fax: ( 804) 739-8376
Circle 1176 on Inquiry Card.

Open Text Corp.
180 King St. S, Suite 550
Waterloo, Ontario,
Canada N2J 1P8
(519) 571-7111
fax: ( 519) 571-9092
Circle 1169 on Inquiry Card.

ZyLab Corp.
100 Lexington Dr.
Buffalo Grove, IL 60089
(800) 544-6339
(708) 459 -8000
fax: (708).459-8054
Circle 1177 on Inquiry Card.
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Look what's at the heart
Take acloser look at some of the best
notebook computers and it's easy to see

that eliminates long boot-up and shut- down sequences. If

Battery Life

why the prognosis is so good— they

you're interrupted,
the Intel SL holds

each have an Intel SL microprocessor.

your place and

The Intel SL gives each of these unique

puts your entire

notebooks aleg up, because it was designed specifically

system into sus-

for the stop-and-go world of mobile cornputing.

pended animation,

For example, the Intel SL has an instant on/off feature
01992 Intel Corporation. The Intel Inode logo, Inte1386 and the SL logo are trademarks of Intel Corporation. Intel SL
microprocessors in this ad are larger tha tactual size. ' PC World Report. February 1
,92.

Average 386 SX
4.8 hours

I
nte1386 SL
8.2 hours

using virtually no

+SS
Zenith Data Systems
Z NOTE 325lc

of all the best notebooks.
power and significantly extending precious battery life.
The Intel SL is amore highly-integrated micro-

Then watch for notebooks with the Intel SL. Because
nothing else is worth looking into.

processor, which means lighter, more feature-rich notebooks that come in speeds up to 25 MHz. No wonder
major manufacturers are prescribing the Inte1386 -SL
microprocessor as acure for traveling hassles.
Call 1-800-228-4549 to receive more information
and acomplete list of Intel SL-based notebooks.

I

®

ntel

The Computer Inside.-

Circle 314 on Inquiry Cord.

SOLUTIONS FOCUS IText Management

SEARCHING
COMMON
THREADS IF

FOR

Good text managers

I

magine opening adictionary to look
up a word and realizing that the
do more than search
entries were in no particular order.
Many companies face asimilar proband retrieve—they bring
lem with corporate data. A wealth of electronic information may be there to help
organization to chaos
you do your job better, but all too often,
it's in ahopeless jumble spread out over
RAYMOND GA CÔTE
hundreds of files and directories on a
AND STANFORD DIEHL
LAN. You might not take advantage of a
rich data resource simply because you
have no efficient way of accessing it.
This month, the BYTE Lab looks at 10 software tools that can organize your
textual data and help you find it quickly. We tested askSam from askSam Systems, Concordance from Dataflight Software, Folio Views from Folio, ideaList
from Blackwell Scientific Publications, Isys from Odyssey Development, Magellan from Lotus Development, On Location from On Technology, re:Search from
MicroRetrieval, Sonar Professional for Windows from Virginia Systems Software Services, and ZyIndex for Windows from ZyLab. All these programs organize large amounts of textual data and deliver amechanism for finding the information you need. For stand-alone computers and especially for networked
systems, these tools can be indispensable. With them, you can impose order on
chaos.
The Three Approaches
There are three basic strategies for taking control of textual data. Isys, Magellan,
On Location, Sonar, and ZyIndex are file-indexing packages. They build asearch
index of selected files, leaving original files in place and storing only pointers to
these files in the index. These applications extract information from files that are
widely spread over anetwork or ahard drive. They are most useful when extracting information from relatively disorganized files that may change frequently,
such as the day-to-day memos, letters, and reports on atypical hard drive.
Folio Views and re:Search draw entire files into one organized structure for
archival storage or for distribution; we'll call this class of packages text libraries.
290

BYTE • JUNE 1992

PHOTOGRAPHY

MEL LINDSTROM

1992

VIE

ACTION SUMMARY

• WHAT TEXT MANAGEMENT
PACKAGES DO

Working in several different
ways, these 10 packages organize
text files by content, allowing
rapid retrieval of information.

• LIKES

The best packages offer
extremely powerful search
and retrieval features. Folio
Views and Sonar Professional
are outstanding in this regard.
Isys and Zylndex combine solid
search capability with an easily
mastered interface.

• DISLIKES

Text libraries and free-form
databases are difficult to learn and
use. Indexes often require avast
amount of space; in particular,
Sonar Professional's index can be
larger than the text it represents.

• RECOMMENDATIONS

For managing dynamic, rapidly
changing data, Isys and Zylndex
are both excellent solutions. Folio
Views is the best at handling more
static, archival information.
Finally, askSam is agreat generalpurpose organizational tool.

Text libraries are best suited for extracting information from fairly static data
files. Since your data has ceased to move
around, these programs provide amuch
higher level of control of the information
presentation. These products also provide inexpensive reader programs that
you can distribute with your data— in
short, they can help to publish your
information.
With text libraries, you can view your
data much as you might view ahard-copy
book. With an outline view, you can
move to a section that interests you or
browse through the data a section at a
time. Similar topics and subjects can be
grouped together and filed under an organizational heading. Although these applications can accept free- form data,
they are most useful when text is fairly
well structured. These booklike interfaces can automatically provide indexes
and tables of contents.
Finally, askSam, Concordance, and
ideaList are examples of free-form database managers, hybrids between traditional database managers and text libraries. Free- form databases let you gather
disparate data into a single structure.
You have agreat deal of freedom over the
JUNE 1992 • BYTE
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TEXT MANAGEMENT PACKAGES: FEATURES SUMMARY

Although three classes of text management tools are represented here, similar search and indexing capabilities make each
type of text manager suitable to avariety of tasks. (• = yes;O = no.)
FILE- INDEXING PACKAGES
Isys
2.0

Magellan
2.0

On
Location
2.0

Sonar
Professional
1.0

Zylndex
4.02

Folio
Views
2.1

re:Search
2.12

Operating- system supportl

DOS

DOS

Mac

Windows,
Mac

Windows,
DOS,
Unix

DOS

DOS

Price 2

$395

$99

$130

$795

O
O
•
O
O
O

•
•
•
•

Searching
User- defined concept searches
Nested ( progressive) searches
Fuzzy searches (word roots)
Field or block searches
Vocabulary list (browse index)
Phonetic searches
Thesaurus or synonym searching
Search multiple databases or indexes
Save query
Search result sorting

O
•
•
O
O
O
•
O
•
•

Proximity searching
Within number of words
Within sentence
Within paragraph
Order-dependent
Links
Interdocument links
Search on selected word in document
Bookmarks
Attach notes to text
Generate table of contents based on text
Indexing
Configure character properties
User-selectable " noise word" list
Background indexing
Separate search and index modules
Format support 3
Word processor formats
Graphics formats

Other

•
O
•
O
O
O
O
O
•
•

$395

O
•
•
•

O
o
o
o

O
O
o
O

•
o
o
•

•
•
•
•

•
O
O
O

•
O
O
O

O

O
•
O
O
O

o
•
o
•
•

O
•
O
O
O

•
•
•
•
•

O
•
O
•
O

o
o
o
O

O
O
•
O

•
•
•
•

•
•
•
•

O
O
•
•

30+ 4
None

5
Windows
Metafile

dBase III
memos

dBase,
Excel, 1-2-3,
ARC, ZIP

None

None

11
TIFF, PCX,
EPS,
Windows
BMP
None

None

None

o
o
•

•
o
o

Documentation
On-line help

o

o

•

•

Security
Password protection
Access privileges

O
O

o
o

Tested platform listed first.
Price is for single-user version.

structure and presentation of the data.
You can pull in unformatted text files or
gather data into fields just as you would
with atraditional database. A single
database can contain both structured and
unstructured data.
The free-form databases are not suited
for managing files on anetwork, but they
can provide a dynamic pool of shared
292
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4

Every package can also read ASCII text documents.
Supports Claris XTNO.

data. For instance, you could add daily
releases from anews wire to afree-form
database and make the information available to everyone on anetwork. The information does not need to have the same
kind of organizational and thematic relationships that are expected by atext library.
Naturally, the lines among the three

o
o

•
2
TIFF, PCX

o
o
o

o
o
•

•
•

42 5
PCX or
External

O
O
•

o
•

$ 795

O
•
•
•
•
•

24
DRW, Lotus
Pick

O

$695

•
O
O
•
•
•
O
•
•
•
•
O
O
O
O
•
O
O
O
•
O
•
•
•
O
•

28
External
viewer

Editing tools
Built-in editor
Run user editor
Run word processor based on document type

2

TEXT LIBRARIES

•
•

•
•
•

These are filters supplied with the package.
Folio Views operates on ASCII documents.

categories blur when it comes to specific
applications and installations. Although
each of these products is most suited to
aparticular solution, all can be used to
solve other problems. For example, although indexing programs are best suited
for maintaining widespread, frequently
changing data files, there is nothing to
stop you from using them to extract in-

FREE- FORM DATABASE MANAGERS
askSam
5.01

Concordance
5.10

ideaList

DOS

DOS, OS/2

DOS

$395
•
•
O
O
O
•
O
O

•
•
•
•
•
•
o
o
o
o
O
O
O

$995
O
•
•
•
•
O
O
O
•
•

•
o
•
•
o
o
o
o
o
o
•
o
•

$225
O
•
O
•
•
•
•
O
•
•

•
o
o
o
•
o
o
o
o
o
•
o
•

ASCII only
None

ASCII only
None

ASCII only
None

dBase,
delimited
ASCII

None

dBase
delimited
ASCII

•
O

•
O

•
•

•

•

•

O

•
•

o

o
o

Testing Text Retrievers

W

e tested these text management packages by building
search indexes on something
near and dear to our hearts,
one year's worth of text from BYTE
magazine. One year of BYTE includes
about 10.8 MB of text in 664 files. In
our test directory structure, there was a
single starting directory with 13 subdirectories, one for each issue; each subdirectory included asingle file for each
article.
For the packages we tested on the PC,
we kept this source directory on our
NetWare 3.11 server, a Compaq Systempro. Then we timed avariety of indexing operations from aCompaq 486/
50L workstation on the network. We
stored the index on the local disk to discount any network processing overhead.
We timed the Mac packages on aQuadra 900, in asingle-user coniguration.
Figure 1on page 294 shows the results of our tests on indexing packages.
We tested three operations, noting both
the time each operation took and the
size of the resulting search index. Our
first test was the construction of afull
index, starting with the files in the test
directory. Next, we timed an incremental index after changing asingle word.
Finally, we timed adding an entire file
from the index.
Of course, different types of text
management packages required different test procedures. When timing text
libraries and free-form database man-

agers, we made afew adjustments (see
figure 2on page 294). For these packages, the original index-building time is
actually the time it took to build an entire database—index, data file, and all.
We also had to take into account the
total size of the text database and its index, not simply the index alone, since
some of the packages compress the original data. Index updates are actually
updates to the database itself, modifying, adding, or removing files as the test
requires.
We have not included askSam in the
benchmark results because the package
does not generate afull text index. With
askSam, you are able to index only on
specific data fields; otherwise, the entire text is scanned for asearch term. In
addition, the results for re:Search are
somewhat misleading. Since the package creates an index but does not compile the text into acentral file, the building time is much faster for re:Search
than it is for the packages that have to
move files around.
While you can't directly compare
timings between the file-indexing packages and the programs that use acentral
database model, there is some correspondence between the results on each
test. For example, whether building just
an index or an entire text database, the
first test result reflects the initial time
investment you can expect to make
when moving to a text management
package.

o

•
o

formation from well-structured, static
data files.
Text data can rapidly get out of hand
when it is dispersed over a LAN. All
these programs manage data on a network, but, once again, the approaches
vary. In the case of text indexers, you
could index all available files, treating
network drives just as you would local

drives. The index itself would reside on
your local disk. You would then have a
personal tool for accessing all the data
available to your computer. You could
follow the same basic approach for the
free-form databases, drawing data from
the network into alocal database. Fortunately, all three of the free-form database packages we reviewed are available
in network versions to enable simultaneous access across anetwork.
Text libraries should also reside on a
network resource, where they can be
read by all network users. However, because of the preparation and organization
work involved, text libraries are not very
efficient as personal management tools.

Flexible Searches
Each of these packages ultimately allows
you to scan groups of documents for
words or phrases. We've summarized
search and index capabilities in the table
at left.
The simplest and most universally
available capability is called Boolean
searching. With this search method, you
enter terms or groups of terms linked
by simple Boolean operators (usually,
AND, OR, and NOT), and the search engine returns aset of documents that contain words that match your search criteria. By combining Boolean operators,
you can construct fairly sophisticated
search criteria like "(Robert and Jordan)
JUNE 1992 • BYTE
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BENCHMARK RESULTS: FILE- INDEXING PACKAGES
a)

b)

4 Better

Worse

c)

41Better

Worse I>

d)
Better

Worse

Better

Worse I>

lsys 2.0
Magellan 2.0
On Location 2.0
Sonar Professional 1.0
Zylndex 4.02

o

10,000

20.0000

50

100

150

0

Index change—edit file ( seconds)

Index size ( KB)

20

40

60

Build time (minutes»

(a) shows relative sizes of the index generated by each package,
while (
b) shows the change in index size when modifying and
adding afile; (e) and (
d) show corresponding times for each

50

100

150

Reindex time—edit file (seconds)

111

Index change—add file (seconds)

Figure 1: Benchmark results for file-indexing packages:

0

Reindex time—add file (seconds)

operation. In all cases, shorter bars are better. Magellan and
On Location were very quick, but these offer limited search
features; of the more full-featured packages, Isys was the
fastest and most efficient.

BENCHMARK RESULTS: TEXT DATABASES
c)
11 IBetter

Worse 1>

Better

Worse

d)
Better

Worse I1>

Concordance 5.10
ideaList

Folio Views 2.1
re:Search 2.12'
10.000

20,000 0

111 Database size ( KB)

20

40

Database change—edit file ( KB)

0

200

400

Build time ( minutes)

Database change—add file ( KB)

600

0

200

400

600

Reindex time—edit file ( seconds)

di Reindex time—add file (seconds)

*re Search builds only an index, not adatabase

Figure 2: Benchmarks for text libraries (bottom two) and freeform database managers (top two) are similar to those we used
for file-indexing packages, but these text management
packages build and modify entire databases, not just indexes.

or Frederick Douglass not Robert Jordan."
Proximity searches add alevel of flexibility. Proximity searching lets you find
terms that are associated by their positions within the document. Most packages determine proximity by number of
words, but some allow you to specify
sentence, paragraph, and page limits.
The terms wild cards, conflation, and
294
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(a) and (
b) show database sizes and changes in database size
when modifying entries, while (e) and (
d) track the times
required to conduct these operations. Again, shorter bars
indicate better performance.

fuzzy searches are all used to describe
the mechanisms for finding words that
are near matches for the search term
you've entered. These techniques must
be used cautiously because they have the
ability to find words in alarge number of
documents—often too many to be useful.
Wild-card searches assign special
meaning to wild-card symbols (usually,
?to match any single character and * to

match groups of characters). With a
wild-card search, searching for post?
finds posts and poste; searching for post*
finds the same two, plus post, poster,
postage, postal, postwar, postscript, and
many others.
Fuzzy searching gives you the ability
to find aset of words based on acommon
root. A fuzzy search on postal will also
find postage and postman, because all

Our new 40 to 200MB
portable hard drives
are on the move.

Carry all your data
with you. You'll
always have the right
files, programs, and
fonts at the right time.
Take your files home,
Now, wherever you go, take advantage
to your portable, or down the hall. Why
of these great Mobile Disk features.
carry files on floppies, when you can take
Snap on ahard drive in tree minutes. your whole work environment with you?
You don't need tools. You don't have to
open the computer. Simply plug Mobile Grows with you. Add 40, 80, 120, or 200
Disk into any portable or PC parallel
megabytes of data storage as you need it.
printer port and plug your printer into
Connect additional drives for maximum
Mobile Disk. The software configures
storage. It's quick and easy.
itself, and you're ready to go.
Easy backup. Copy critical files to Mobile
Disk, or back up an internal hard drive
Small and sturdy. Mobile Disk is so
without learning new software. Protect your
durable and light, you can carry it all
data from fire or damage. Lock it up, safely.
day and hardly notice it's there.
Circle 160 on Inquiry Cord.

399

Special Introductory Offer!
For alimited time, you can order
Mobile Disk 40forjust $399. Call today
to order, orfor more infornzation:

1-800-821-2151
I I
I .4

SYSGEN

Syr.gen,
55él Gibraltar Dove. Milpitas, CA 95035
Sysaen is areyistered eager-ark, and Mobile Disk is atrademark of Sysgen. Inc
tr99 pre eincludes drive, cable, power
supply. ard documentaticn All .:ysoen products are covered by a12 month warranty
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are based on post. In many cases, afuzzy
search will return better hits than asimple wild-card search.
Synonym and concept lists are two
closely related capabilities that expand
your ability to find information. Synonym lists are groups of terms that all
mean the same thing. For example, you
can create alist that contains the words
mom, mother, and ma. A search phrase
including mom returns documents that
contain any of the terms related through
the list.
Like synonym lists, concept lists group
search items. But while synonym lists are
single words, concept lists are entire
search phrases. For example, the three
search phrases " General within-words:
10 Hospital," "emergency room," and
"medi* or pharma*" all relate to hospital or medical information; you could
group all three of these phrases into a
concept called " medical."
It can be helpful to limit the search
to specific regions within adocument.
Free-form database packages have explicit fields (e.g., heading, body, and address), and you can limit searches to a
single field. However, other packages
allow you to define implicit fields, or
blocks, by selecting words that typically
delimit aregion of the document.
Index Building
All these packages (except askSam—see
below) build an index containing references to the words in each document you
select. This index is used in all subsequent searches. Building an index takes a
significant amount of time, and indexing
information requires asizable chunk of
disk space. Many of the optimizations
built into these packages are designed to
reduce the space required for an index or
the time required to build it. For acomparison of the index sizes and indexing
times of asample text base, see figures 1
and 2on page 294.
The most important factor in determining index size is the level of complexity of the searches that must be supported. Text management packages that
simply give you afilename for each hit
don't need very large indexes. Products
that keep track of aword's location within afile (e.g., for proximity searching)
generate larger indexes.
Incremental indexing frees you from
rebuilding an entire index when just a
few documents change or must be added.
All the packages we reviewed support incremental updates. Concurrent or background indexing is also important. Concurrent indexing allows the indexing
module to update indexes while you are

using them to find information.
Not every word is included in an index. Some words, such as the and and,
appear so frequently that their usefulness in locating information is very
limited. Most of these packages provide
an editable file containing alist of such
noise words, which are not indexed.
All these packages can index raw
ASCII text files. However, the documents you have in place may not conform
to such alimited standard. Word processors such as Microsoft Word, WordPerfect, and XyWrite interleave control
codes with the text. Many of these text
managers can read or import documents

in various word processing formats; in
some cases, they can even preserve formatting information when viewing the
document or launch the appropriate word
processor on demand. A few packages
can also handle database, spreadsheet,
and graphics formats.
To evaluate these products, we fed
them ayear's worth of BYTE magazine,
atotal of over 650 files (see the text box
"Testing Text Retrievers" on page 293
for testing details). Because we looked at
each package in relation to the other tools
in its category, we've divided the product
descriptions that follow into the three
categories.

FILE- INDEXING PACKAGES
—
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Isys 2.0

O

dyssey Development's Isys is aflexible text-retrieval package for DOS
systems that can be used in three ways. In
addition to the interactive application,
which is the form most of these packages
take, Isys also includes TSR and command-line versions. The command-line
version allows other programs to use Isys
as asystemwide search engine, shuttling
queries to Isys and reading search results
using batch commands and I/O redirection. Isys sells for $395.
You select documents for inclusion in
Isys's index through an interactive dialogue that builds arule table. The rule
table documents the file path to be
searched, the files to be included and excluded (by name), the document type,
and several other parameters. You can
enter file paths directly or select them
from agraphical tree.
Isys's greatest lack is its inability to
automatically determine the document

it,

Screen 1: Isys's
keyword-incontext display
provides ahandy
summary of
information.
type. The other file-indexing packages
we reviewed automatically determine
file format based on extension. With
Isys, you must explicitly link an extension with adocument type.
Like all these packages, Isys wants a
lot of memory. Its performance is heavily dependent on the amount of memory
available. We saw a20 percent difference
in speed between running Isys within
640 KB and running it with 2MB of expanded memory.
Although you can't search more than
one index at atime, you can load aprimary and an alternate index. Loading
both lets you switch quickly between indexes, which is areasonable compromise
between the convenience of multiple-index searching and the speed of asingleindex search.
Isys's " keyword-in-context" display
(see screen 1) presents all the hits in a
document with either a few words or
lines of surrounding text. All matches
are listed in asingle, scrollable display.
continued
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XTRADRIVE
creates asecond hard disk
at afraction of the cost.

4g
«`?
411P
el`

_

(
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Want to run Windows"' and other
memory-intensive software—but short on
hard disk space? Wish you could have an
"extra drive" for all your applications and
documents? ill's XTRADRIVE is the
answer—the affordable, safe, easy way to
instantly double your hard drive capacity!
Choose the ease
of XTRADRIVE
SoFtwARE or the
industry- leading
performance of
XTRADRIVE
HARDWARE.

I
SAffordable. It costs
hundreds less than anew disk drive.
•XIR\ DRI \ is Safe. Its patented lossless
data compression technology is totally safe
for your data.
•XTRADRivE Is Easy to Install and De-insull.
Install XTRADRIVE Software with afew
menu-driven commands... or snap in
XTRADRIVE Hardware in moments, with no
switches or jumpers needed. Either way,
XTRADRIVE is the only data compression
product that supports de-installation without
reformatting.
•XrRADiu \ I. Is Transparent. It looks and
acts exactly like asecond hard disk—use the
same DOS commands you've always used.
• XTRADRIVE

le„ . II

9
1
/
9/
1
"

T

It's fully compatible with your favorite
applications and utilities, too... Windows,
Norton, PC Tools Deluxe and more.
• XTRADRI \ I I
SHigh Perforniance.
The optional XTRADRIVE Hardware module
offers the highest performance data compression solution in the industry.
Whether you own asystem that's
struggling to handle the storage requirements of current software... or alaptop
that can't keep pace with your storage
needs... choose XTRADRIVE today for the
easy, affordable solution to your hard drive
storage demands!
Call LIT today at 408-727-1885 for the
XTRADRIVE dealer nearest you.
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This is easy to use, and it provides lots of
useful summary information in alimited
space.
You can sort filenames returned by
Isys on avariety of keys, from filename
to number of hits to document size. Sorting search results is auseful and powerful capability that we were surprised to
find missing in other packages.
Isys is an impressive, professional program. It's fast, powerful, and easy to
use, and it acts exactly as you'd expect it
to at every keystroke. Our benchmarks
show that it generates index files of reasonable size. Of the three full-featured
file-indexing packages, Isys was fastest.

Magellan 2.0

L

otus's Magellan is the Swiss Army
knife of text management programs.
Search and retrieval is just apart of what
it can do. Magellan edits ASCII text
files, performs file compression and decompression, undeletes and compares
files, and more—all, as the late-night TV
pitch might go, for just $99.
Magellan is the quickest of the file-indexing packages on the PC, and it produces the smallest index files. However,
it also provides the least sophisticated
searching capabilities. Magellan will tell
you if afile contains aword—period. If
you need to look for multiple phrases
within certain distances, Magellan simply is not up to the task.
Magellan understands an amazing
array of file formats. Where others provide support for four or five formats,
Magellan supports over 30, from dBase
to Lotus 1-2-3 to XyWrite. It can even
look inside . ARC and . ZIP archives and
view the compressed files. Magellan
may be just aquick-and-dirty search engine, but it's awonderful way to travel
around your hard drive and browse
through documents.
Magellan's default setting is to use
fuzzy searches, and the package has two
search features that other packages lack.
The first is an incremental search: Magellan shows you matching documents as
you type your search criteria. It is also
the only package to provide keystroke recording for automating repetitive tasks.
The results returned by a Magellan
search are alittle strange. Instead of simply listing the number of hits and the
number of files containing hits, Magellan returns a " ranking" factor from 1to
100 for each file. Values in the 70s and
above indicate direct matches—Magellan
found the exact word you typed. The
more hits per file, the higher the score.
298
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Numbers below 70 indicate matches
from fuzzy searches. This takes some
getting used to, and we're still not convinced that it's amore useful metric than
asimple list of hits.
Lack of sophisticated search methods
and odd reporting conventions make Magellan less useful than other packages
when searching through virtual reams
of documents for related text. However,
Magellan's combination of other file
management utilities with search and retrieval makes it ideal for organizing your
file structure and tracking down the occasional lost file.

On Location will do fuzzy searches. The
lack of wild-card searches is annoying.
Like Isys, On Location lets you change
the order in which the search engine presents file hits. In On Location, it requires
only asimple click on atitle heading. For
personal productivity on the Mac, On
Location is agood choice.

Sonar Professional 1.0

onar Professional has a powerful
and sophisticated search and retrieval engine, which is unfortunately buried
beneath aconfusing and infuriating user
interface. Exploring the menu occasionOn Location 2.0
ally launches the application off into unintended long operations. On-line help is
nonexistent; time after time, we had to
fter spending hours forging through
documentation discussing highdig through the manual to determine our
end, complex search algorithms, it was
next step.
relaxing to turn to On Location, abreath
The program comes in two versions:
of absolute simplicity. On Location's
Sonar Professional for Windows 1.0 and
manual—which documents each feature
Sonar Professional for Macintosh 7.0.
clearly, if concisely—was so small that
We timed only the Windows version but
we lost it three times while writing this
had achance to evaluate the Mac package
review.
as well. In most aspects, including the
On Location is to the Mac what Mageluser interface, the packages are identilan is to the PC: asimple, relatively inexcal. The Mac version offers all the feapensive ($ 130) text-retrieval program.
tures—and suffers from all the diffiOn Location provides very few options.
culties—of the Windows version. Each
You can't even choose to index asubset
package costs $795.
of the files on your disk. With On LocaSonar Professional provides separate
tion, it's all or nothing. This can be painindexing and search modules: Sonar Setful, particularly if your files represent
up and Sonar. Sonar Setup offers two
only a small subset of those available
levels of indexing, called normal setup
on alarge server. Luckily, On Location
and super setup. Normal setup adds an
builds very small index files—the smallindex file to each and every subdirectory
est we saw in this review.
you select. Super setup, which is optionOn Location works best in small, peral, reorganizes these indexes for quicker
sonal environments. Indexing all files on
lookup.
your local drives is the best application.
Sonar Setup can index entries in adiIn this environment, it is quick, easy to
rectory or in adirectory and all its subdiuse, and intuitive.
rectories. You can't choose which files to
On Location installs as an INIT and a index except at this directory-by-direcdesk accessory. It locates files by name
tory level; Sonar Setup indexes all ASCII
or by content. You can view files from
files and other formats it recognizes.
On Location or choose to open or print
When the search program looks for a
them, which automatically launches the
word or phrase, it scans the directory
document's creator. All printing must be
tree, looking in each directory for the
done through the creating application; if
subindexes built by normal setup.
the application is not available, you can't
At first, Sonar's normal setup scheme
print the document.
seemed alittle bizarre. However, it does
On a Quadra 900, On Location inmake the indexing structure somewhat
dexed our 10 MB of sample documents in
more flexible. Since indexes are in the
just over 6 minutes. After building this
same directory as indexed files, Sonar
primary index, On Location also runs
Setup does not need to store the complete
incremental updates each time you run
file path in each index. This lets you
the program and at timed intervals.
move the contents of acomplete directory
Searches are rapid but limited. On Lo(including the subindexes) to anew locacation provides none of the more sophistion without having to rebuild an index.
ticated searches. Only simple Boolean
Unfortunately, the price of flexibility is
AND and OR operations are supported.
very slow searches. Where other indexEven wild cards are missing, although
ers returned results in seconds, Sonar
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Tough applications slowing you down? IIT's Advanced Math CoProcessor
is asimple addition to your system that can instantly speed up performance by
up to five times or more!
Guaranteed to be fully compatible with all 286, 386DX, or 386SX systems
and software, IIT's Advanced Math CoProcessors run up to 2x faster and use 25%
less power (perfect for portables!) than the leading competitor's.
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took over 2 minutes per search, regardless of complexity.
Sonar Setup's super setup process
creates an integrated index that vastly decreases search times, placing Sonar Professional in the ballpark with the other
indexing packages. That makes sense,
since super setup creates an organization
that more closely corresponds with that
of the other programs. While normal setup arguably provides an extra level of
flexibility, its slow search response renders it almost useless.
Sonar Professional's indexes are unbelievably large. Normal setup produced
indexes that were larger than the original
text. Super setup doubled this amount.
Thus, you must have free space equal to
twice the amount of text to be indexed.
Once beyond the setup and interface
problems, we found Sonar Professional
to be apowerful package for free- form
searches. Its advanced capabilities include phonetic searching, finding associated words, and relational searching.
The phonetic searches are essentially
synonym searches at the syllable level.
The associated word list lets you select a
word and then display all other words
that appear within a certain distance.
The default value of 10 words provides a
good balance of useful terms without
listing all the words in the index.
Relational searching is aconcept that
takes awhile to sink in—and even longer
to learn how to use properly. Given alist
of words and phrases, Sonar can determine if any two of them are related
through a path consisting of the other
phrases. Suppose you have a list of
terms: Frank, Bob, Howard, Joe, President, Manager, and Financial. A relational search on Frank might produce the
following: Frank > President > Joe. This
tells you that the terms Frank and Joe are
related, because they both appear near
the term President. This is useful for
seeking information relations that would
otherwise be hidden.
It's an intriguing concept, but the need
to define aset of terms for the linkages
indicates that you know what the linkages
may be and need to verify your hunch. A
much more useful feature would be the
ability to search through the index and
determine which other words are related
through achain of limited length.
Virginia Systems Software Services
has obviously worked hard on the guts of
this package. Now it should work on getting the user interface up to speed. Sonar
Professional has the potential to be one of
the best indexers, but its frustrating interface and indexing scheme make it just
too difficult to use today.
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I don't quite knots how it happened, but the chaos is getting worse.
hall is almost volumetrically filled with softvere and hardvere, tes
typing tables, and stuff stacked on the floor. Every flat surface. d

tope of nonitors, chairs, the steps of the ladders needed to reach t
book cases even the couch
every bit covered with disorderly piles
There's Dust too no
used to be in sons kind of order, but no longer
How I understand, there are plenty of readers who wink they had th

Zylndex 4.02
nstark contrast to Sonar Professional,
Zylndex for Windows is extremely
easy to use, and it conforms well to the
standard Microsoft Windows interface.
Although difficult to quantify, Zylndex
for Windows just feels right. Zylndex is
also available for Unix and DOS systems, but Zylndex for Windows indexes
are not interchangeable with those of the
other versions.
Zylndex for Windows consists of two
programs: ZyBuild and ZyFind. These
programs can run concurrently. You can
choose files for indexing using standard
DOS wild cards, selecting an individual
directory, an entire drive, or anything in
between. One of ZyBuild's most powerful features is its ability to index files
in unrelated directories, whereas other
packages will allow only asingle directory and all its descendants. You can explicitly include or exclude files by name,
ensuring, for example, that you do not
index any temporary (. TMP) files.
The ZyFind portion of Zylndex is easy
to use. A logical, menu-driven query
dialogue lets you build complex queries
easily. An on-line thesaurus helps you
search for concepts and synonyms in ad-

Z

ylndex for

Windows has the
right feel and
is easy to use.

Screen 2: Zylndex
allows multiple
query- results
and document
windows to be
open at one time.

dition to specific terms. Zylndex lets you
keep multiple query- results windows
open simultaneously ( see screen 2).
One of ZyIndex's few annoying limitations is its inability to search for information once adocument is in the viewer.
Frequently, you'll want to find adocument with a certain search phrase and
then look for related terms in the document with asimple word finder. In ZyIndex, you need to page through the
document manually.
Zylndex displays the total number of
files found, the total number of hits in all
documents, and the number of hits in
each document. Zylndex doesn't let you
sort this output by hit frequency or filename; the files appear in the order in
which they were indexed. Although this
is not much of aconcern when only afew
documents match the search criteria, it
makes scanning results difficult when
there are only one or two documents with
large hit frequencies lost in the noise of
many files with small hit frequencies.
Zylndex has several unique searching
features. You can limit searches to specific names and date ranges. The search
engine handles numbers intelligently, for
example, matching " 3" on asearch for
"3.00." The quorum function rounds
out ZyIndex's unique capabilities. It requires adocument to contain aminimum
subset of aword list. You specify alist
and the minimum number of words that
must be found in that list to generate
ahit.
The benchmark tests show that ZyIndex is alittle slower than Sonar Professional and quite abit slower than Isys. Index files were slightly larger than those
of Isys. Zylndex provides rapid response
and aclean feel, and it meshed well with
our work styles. Its $395 price tag is typical for this class of package, but its ease
of use is exceptional.
continued
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20-MHz

Introducing the ALR
Ranger M486 Series
When you unleash the 486rm
power of the ALR Ranger, you'll be
astounded by this notebook's sheer
speed and portability. You may
even wonder how something this

i486SX

It's So Powerful,
Notebook
You May Have To $3,395
Register It With
Your Local Authorities.
Upgradeable

powerful (yet concealable) can be
legal. Still, if you're tired of notebooks that force you to compro-

3-1VIALY HMLS •?$,

mise power for portability, and
you're determined to get the most
for your money, then the ALR
Ranger M486 is the only notebook
for you.
Featuring the processing power of

advanced i486SX.^ or
i486DX.,processor and a
an

standard 4-MB of RAM (expandable to 16-MB), the Ranger M is
actually more powerful than most
desktop office PCs.

9" Diagonal Backlit
LCD VGA Screen
Offering 32 Shades of
Gray and a Full Size
Tactile Keyboard

8.5" Diagonal Backlit
Passive Natrix Color
Screen Offering
640 x 480 Resolution
and Up To 64 Colors

Prices start at $4.395

Of course, all this

What Sets the
Ranger M 486 Apart• • •

'Pry finding another notebook with

An advanced modular

use, try the Alit

design makes it easy

Station.

Because it
factors in both
charge and
discharge
times, ALR's
advanced
"Gas Guage"
is the most
accurate in
the industry.

That's why the
Ranger M - with its
processor controlled

M486 in, and instantly gain extra

in more powerful

storage and three full-length ISA

CPUs whenever your

expansion slots.

processing needs increase.
i486DX CPU 25-MHz
(fastest)

WI

14868X CPU 25-MHz
(faster)

battery pack and super

internal I/O slots, you can install...

five hours off asingle
charge.

Dotal
Compression
Module
Dnuhle the size of
your hard disk

PAX/Modem
9600 baud
(FAX)
2400 baud
(Modern)

notebooks. But you'd get less.
And that really would be acrime.
For more information, call:

9401 Jeronimo

And with the Ranger's two unique

accurate power

Sure, you could pay more for other

1-800-444-4ALR

14865X CPU 20-MHz
(fast)

Nickel Metal Hydride

monitoring software - can run up to

Ranger

Just slide the Ranger

for you to plug

power becomes
useless if you run out
.„ Battery.
of battery power.

that much expandability! For office

u

SCSI Interface
Perfect Jar an
external CD ROM.
hard disk or tape
back-up

Irvine, CA 92718
TEL: (714) 581-6770
Advanced Logic Research. Inc.581-9240
FAX: ( 714)
Available at these nationwide locations:
Cemiputeitand

Connecting Point UI «11.

lib I' BUSNESSiAN,

COMPUTO COITUS

-=-.111C"

ALR Power Partner
Resale!.

Prices and configurabons subiect to change mtnoul nobce booing based on U.S dollars ALR sa reetered trademark of Advano O Loge Remc.enh. Inc Intel Inside Logo is a rradertark ol InI.I Corporal,. All other brand and product names an- trademarts or registered
trademarks of the,r respect,. owners ALR does not imply any &fellation wall the city ol Beverly Hills or its police department
1992 by Advanced Logic Research Inc
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bases complete with a slick windowing
environment, hypertext links, and asolid
search engine. You end up with a nice
mix of performance, usability, and storage efficiency. And anyone who runs
NetWare will have aviewer available as
well as aworking demonstration model.
Despite its complexity and poor documentation, Folio Views is an excellent
program for organizing and distributing
your data.

TEXT LIBRARIES
!debase...
Fiat file...
<ACTWE>
(PARENT)
APRILCOM
APRILSYS

0111>
MIR>
9881
16167

1 -81i88 12:88a
1-16-91 3:57p
1-16-91 3:51p

880E135
811846
811849

34688
16511
13338

1-18-91
1-22-91
1-20-91

8121381
812886
812887

3:15p
1:41p
5:31

11622 1-16-91 3:11p
62815 1-24-91 5:15p
26151 1-21-91 11:13a
1991%01191VF.

fill
.0:\IIIIIXTEST\1991\AP1191\811046.APR
3. 0:\WORITEST\1991\APR91\811658.APR
TAFT:

METHODS
Markup Ward Processor: narkup
Markup ASCII Text: Paragraph
Markup ASCII Text: narkup
ASCII Text File: Paragraph
ASCII Text File: Document
De..Pre. ASCII Text
DESCRIPTION
I Convert ASCII text
Segments at document
a Prompts user for Reference
• Reads Folio flat file codes
663566364 bytes available on disk
METHOD
ASCII Text File: Document
ASCII Text File: Document

r,fçruF

Folio Views 2.1
Il Inlike file-indexing packages, which
if leave search documents in place in
your directory structure, Folio Views
gathers your documents into a single
large compendium of files. It indexes
these and also adds the index into the library. While this requires more overhead than a simple file indexer, it also
makes Folio Views ideal for archiving
and distributing information. Folio
Views sells for $695 in a single-user
version.
Once you've built aFolio Views text library an infobase, in Folio parlance),
you can search with an integrated set of
tools and a very functional interface.
Getting to that point is the problem. The
tools for building and configuring an
infobase are not smoothly integrated,
nor are they easy to use individually.
And the documentation only makes matters worse.
To be fair, it was not difficult to simply pull together a set of unformatted
files and create a usable infobase. We
had to queue up each file one at atime,
since wild cards are not accepted, but Folio Views loaded these into asingle structure and created an index automatically.
As you enter asearch query, awindow
displays the index and performs an interactive lookup. By striking the Tab key,
you can cycle to the beginning of each
file in the infobase. And you can collapse
the files to show only the first line or the
first few lines, in effect producing asimple outline of the infobase structure.
You can add structure to an infobase as
you work with it. You can easily join files
(i.e., " folios") into groups, set up hypertext links to other folios or other info302
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Screen 3: Folio
Views has autility
for queuing up
multiple files,
converting them to
asuitable format,
and creating an
infobase.

re:Search 2.12
re:Search ($795 for
M aicroRetrieval's
single-user license) is abit diffi-

cult to classify. Although it is clearly a
tool for collecting and distributing aset
of documents, re:Search does not combine the documents into a single structure, as Folio Views does. Even so, re:
Search works better as atool for distribbases, and even establish headings and
uting an organized set of data than it does
subheadings as you go. The integrated
for managing large numbers of dynamic
editor lets you edit and organize an active
text files on your hard drive or network.
infobase. Unstructured infobases proved
Collections of documents are called lisurprisingly flexible and useful. In fact,
braries in re:Search. Each library is sepwe ended up drawing our BYTE files into
arated into subject areas, which in turn
an infobase and then creating organizaare divided into catalogs. Only the catational groups after the infobase had been
logs can contain the documents thembuilt. We then tacked on aseparate file
with embedded links to create atable of selves. The other designations are purely
organizational divisions. For our project,
contents.
To take advantage of the real power of we created alibrary called BYTE 1991
and built catalogs for each month. IndiFolio Views, you need to start with aset
vidual articles resided in the catalogs.
of structured text files. The structure
When you create a catalog heading,
does not have to follow aspecific format,
you specify a path to the documents
but Folio Views needs to know which
making up the catalog. Once you have set
elements are headings, which are the beup the catalog, you can load all the docuginnings of sections, and so on. Folio
Views ships with an impressive range of ments in the catalog directory or select
files by extension.
word processor filters to convert comAlthough the files are left in place and
mon formats into Folio codes. Folio
wild cards can specify aset of documents
Views' PREP utility (see screen 3) helps
for acatalog, reindexing acatalog will
to automate the process.
not include new documents in a direcThe trick is getting along without usetory. You must perform aload operation
ful documentation. Instead of moving
first. Reindexing will index only the filethrough the construction of a sample
names already established in the catalog;
project, the Author's Guide tries to exit will not gather new ones. In fact, if you
plain many different ways of doing the
delete afile from the directory and try to
same things. This is confusing, especialreindex, re:Search will report an error
ly since some of the methods are cryptic.
and rather inelegantly blow you out of the
Folio Views displayed excellent perprogram entirely.
formance and efficiency. Not only was
You can embed references to PCX and
the original indexing fast, but incremental indexing is done on the fly, with a TIFF files in your text files so that they
can be viewed from a re:Search docunegligible performance hit. The files and
ment, but you can't designate hypertextindexes are combined and compressed so
style links for easy navigation across catthat the final size of the infobase (even
alogs. And even though you are able to
with the index included) is smaller than
view and even attach text notes to your
the total size of all the original files.
Once you understand how to use the
documents, you cannot edit within re:
construction tools and how to format text
Search.
files for input, Folio Views delivers imThe best part of re:Search is its organizational structure, but this structure also
pressive results. You can distribute info-
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Clean.

imposes some restrictions. You have to
specify a single catalog to perform a
search, so you cannot search across an
entire library. You can also reindex only
one catalog at atime. This ends up im-

posing aserious performance hit. Compared to the on-the-fly reindexing offered by Folio Views, re:Search's updating mechanisms are slow and far too
manual.

Simple.
Intuitive.
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Screen 4: With
askSam, you can
drop afielddefinition template
over existing data,
quickly loading
free-form text into
structured fields.

It's easy to get lost in myriads of
paper documentation— but you'll
never again get lost when you're
using InnerView featuring:
• Full-text search
• Fielded search
• Extensive hypertext

askSam 5.01

some of the more powerful capabilities of
a database manager. You can sort on
or his package is like that junk drawer
fields or on words in a free-text documost of us have at home. You can
ment and send the result to adisk file.
throw just about any type of information,
You also are given some strong reporting
structured or unstructured, into an askfeatures for formatting your output. This
Sam database and be able to find it later
includes such things as headings, footwhen you need it. At $395 for the singleers, and tallies.
user edition, askSam deserves a close
As a database manager, askSam has
look.
relational capabilities. You can search
With askSam, you can easily store a one file and then scan asecond file, degroup of unformatted text files in an unpending on the results of the primary
structured database. Even without adesearch. You might have a database of
fined structure, you can perform comnames and asecond database of memos
plex queries, including wild-card desYou could produce alist of the names in
ignators, Boolean expressions, and
your primary database along with alistproximity searches. You can browse
ing of all the memos you have sent to
through your data, jumping to each oceach name.
currence of a search hit, or you can
A number of features make askSam an
create a subset of records by tagging
interesting product. Although it does not
them. The askSam hypertext feature
create afull-text index, it scans text with
simply feeds aword from within arecord
surprising efficiency. We had no probto the search engine.
lems searching through our BYTE artiAlso, askSam lets you define fields to
cles without the use of an index. Howbetter structure your data. Fields can be
ever, as the database grows, searches
defined up front, or you can create temslow down. The package can index on
plates for field definitions. You can pull
data fields, and it automatically searches
up arecord and then place the field temthrough any newly added, unindexed maplate on top of it. In this manner, you can
terial after the indexed search is comtake arecord that contains header inforplete.
mation, and by applying your template to
Perhaps because of its flexibility or
the record, you are able to turn the
perhaps because of its uniqueness, this
header information into fielded data (see
program is somewhat difficult to learn.
screen 4).
However, if you are willing to invest
The askSam package combines the
some time and energy, askSam can give
searching features of atext indexer with
you control of your textual data.
continued

• Superior image display
Whether published on CD-ROM
or over a network, it's cost
effective. Electronic information
saves search time for the user
and dollars for the publisher.
InnerView is great for users—
and great for the bottom line.
If you're still publishing any kind
of technical documentation or
reference material on paper, it's
time to look into InnerView. Clean.
Simple. Intuitive. And cost
effective. It's all you'll ever need!
Call for a demonstration disk!

TM
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HEADQUARTERS
P O. Box 1358
Stillwater, OK 74076
Phone: 405/377-0880

Fax: 405/372-0452

WEST COAST
800 El Camino Real West, Suite 180
Mountain View, CA 94040
Phone: 415/903-2252
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Concordance 5.10

D

ataflight's Concordance employs a
standard database structure to store
and index large amounts of textual data.
It includes a " paragraph" field type,
which can store free-text documents of
up to 64 KB. Documents larger than this
limit are divided into multiple records.
You can define fixed fields for traditional fixed-length data and reserve the paragraph fields for explanations or freeform notes, or you can load text files into
the paragraph fields and load the associated fixed fields with identifying information, such as article name, author,
and issue number. You can then search
the entire database or only the fixed
fields using apowerful query language.
You create aConcordance database by
first defining field names and types. You
must define aparagraph field if you want
to import large free-text files. Once the
structure is defined, you can use wild
cards to import multiple documents. You
can specify each document as a single
record, or you can provide delimiters to
break up a large file into multiple records. You can then place identifying in-

formation into the other data fields.
It's fairly easy to get data in and out of
Concordance, but it's not easy to retain
the document format. When loaded, our
(DOS) documents had carriage returns/
linefeeds at the ends of paragraphs.
When exporting documents, we could
specify only one character to designate
paragraph breaks, so the exported documents did not have the carriage return/
linefeed pair at the ends of paragraphs.
A search query returns a subset of
found records. This becomes, in effect,
the acting database, available for further
narrowing of the data. You return to a
view of the entire database by searching
for all records with a wild-card entry.
Queries can be saved and recalled easily.
You can also sort the entire database or
a subset. You simply tell Concordance
which fields you want to sort on.
From Concordance's document mode,
you can edit files, perform search-andreplace operations, and import additional text into the database. You can also apply overlay files to adocument to insert
delimited data into predefined fields or
to serve as atext template. Concordance
does not allow hypertext-style linking

from within adocument.
The Concordance programming language supports a wide range of file
management, query-control, text-manipulation, screen-presentation, and
data-handling functions. However, we
found the basic operation of the package
somewhat limited. Especially disturbing
was the length of time it took to create indexes. Although the manual suggests
some methods (e.g., freeing up memory
and adding disk caches) for improving
this performance, we have to question a
product that takes over 7hours to index
10 MB worth of data on a50-MHz 486.
Concordance offers astrong structural
approach for cataloging and presenting
large amounts of text and data, but given
its lackluster performance and steep
price ($995), we can't recommend it.

IdeaList

A

lthough ideaList acts in many ways
like adatabase, it does not insist on
arigid structure. You can set up fields
and use ideaList like atraditional database, or you can simply import text files

DATA COMPRESSION LIBRARIEST m
1

PKWARE's® Data Compression Libraries!`' allow software developers to add data compression
technology to software applications. The application program controls all the input and output
of data allowing data to be compressed or extracted to or from any device or area of memory.

I

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular Pl(zip software, however the format used by
the compression routine is completely generic and not specific to the PKZIP file format.
•
•
•
•
•

Application Controlled I/O and memory allocation for extreme flexibility.
Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed.
Approximately 35K memory needed for Compression, 12K memory needed for Extraction.
Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc.
Works with any 80x86 family CPU in real or protected mode. $295.00

• No runtime royalties.

II

RUNNING OUT OF EXPENSIVE DISK SPACE?

PICEp can help! Mu, compresses your files to free up disk space and reduce modem
transfer time. You can compress a single file or entire directory structures with a single
command. Compressed files can be quickly returned to their normal size with PKunzIP.
Software developers can reduce the number of diskettes needed to distribute their product by
using PKIIP. Call for Distribution License information.

I
I

The included PKBP utility lets you store
compressed files as a single self-extracting
.EXE files that automatically uncompresses
when run. Only $47.00
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PK UM'ffl,
THE DATA COMPRESSION EXPERTS

9025 N. Deerwood Dr.
Brown Deer, WI 53223
(414) 354-8699
Fax ( 414) 354-8559
F3Y(,q2

Circle 144 on Inquiry Card.

TEXT MANAGEMENT

as records. While flexible, this approach
is not designed to manage dynamic files.
This package rarely follows a traditional approach to any task. To define the
fields in your database, you create entries in a definition file. You design a
new record type by prefacing the name of
the record with acolon. The record name
is followed by the names and types of the
fields within that record.
To import records, you design afile to
tell ideaList how to format the incoming
ASCII data. The program can handle delimited files, dBase files, or records with
tagged fields. You can also import a
group of text files with awild-card designation, and each file will be brought in as
aseparate record.
When you enter asearch query, ideaList creates a hit list of all the records
containing the requested term. The active database of records is then narrowed
down to the subset of records matching
the query. You then further narrow the
search by simply entering another query.
In addition, you can tag the records you
want included in the hit list or drop
records from the list one at atime.

Simple macros are supported in ideaList. You list all your macro definitions
in a single text file. The macro facility
lets you record operations and save them
to the definition file. You can distribute
a run-time module with your finished
databases so others can access the data.
Building the database is a time-consuming process, as the benchmarks
show, but performance on edits and updates is outstanding. Updating its index
on the fly, ideaList performs simple updates to edited records almost instantly.
This package offers a simple means
for bringing together free-form text into
a searchable database structure, but it
lacks the programming power of askSam. Although the price ($225) is alluring, ideaList has some structural weaknesses. For example, it cannot handle
text files larger than 64 KB. Files larger
than the limit are simply left out of the
database. Creating I/O formats, while
flexible, can be complicated and requires
acertain amount of computer proficiency. The program lacks polish and some
of the more advanced interface features
expected of today's software.
COMPANY

Top Management
If you are planning to impose some organization on what is now asea of scattered
text files, you have several good choices.
From among the file-indexing packages,
either ZyIndex or Isys will serve you in
good stead; we have ahard time choosing
between the two. Both offer solid search
capabilities and innovative interfaces,
but we found Isys a little more to our
taste. Of course, ZyIndex is the only option if you want to run under Windows.
Folio Views is our choice for building
text libraries. Though somewhat complex, it builds the most accessible and
powerful structure for holding large
amounts of relatively stable information.
If you need to perform sophisticated
sorting and data manipulation, askSam is
the best of the free-text databases. It effectively applies database functionality
to textual data and handles structured or
unstructured data with ease. •
Raymond GA Côté and Stanford Diehl
are testing editors for the BYTE Lab. You
can contact them on BIX as "rgacote"
and "sdiehl," respectively.

INFORMATION

askSam Systems
(askSam 5.01)
P.O. Box 1428
Perry, FL 32347
(800) 800-1997
(904) 584-6590
fax: (904) 584-748 I
Circle 1301 on Inquiry Card.

Folio Corp.
(Folio Views 2.1)
2155 North Freedom Blvd., Suite 150
Provo, UT 84604
(800) 543-6546
(801) 375-3700
fax: (801) 374-5753
Circle 1304 on Inquiry Card.

On Technology, Inc.
(On Location 2.0)
155 Second St.
Cambridge, MA 02141
(617) 876-0900
fax: (
617) 876-0391
Circle 1308 on Inquiry Card.

Blackwell Scientific Publications
(ideaList)
3Cambridge Center
Cambridge, MA 02142
(800) 695-3364
fax: (800) 695-3364
Circle 1302 on Inquiry Card.

Lotus Development Corp.
(Magellan 2.0)
55 Cambridge Pkwy.
Cambridge, MA 02142
(617) 577-8500
fax: (617) 693-1779
Circle 1305 on Inquiry Card.

Virginia Systems Software
Services, Inc.
(Sonar Professional 1.0)
5509 West Bay Court
Midlothian, VA 23112
(804) 739-3200
fax: (804) 739-8376
Circle 1309 on Inquiry Card.

Dataf light Software
(Concordance 5.10)
10573 West Pico Blvd., Suite 68
Los Angeles, CA 90064
(800) 421-8398
(310) 398-2787
fax: (310) 398-0194
Circle 1303 on Inquiry Card.

MicroRetrieval Corp.
(re:Search 2.12)
1Kendall Sq. , Building 300
Cambridge, MA 02139
(617) 577-1574
fax: (617) 577-9517
Circle 1306 on Inquiry Card.

ZyLab
(ZyIndex 4.02)
100 Lexington Dr.
Buffalo Grove, IL 60089
(708) 459-8000
fax: (708) 459-8054
Circle 1310 on Inquiry Card.

Odyssey Development
(Isys 2.0)
650 South Cherry St., Suite 220
Denver, CO 80222
(303) 394-0091
fax: (303) 394-0096
Circle 1307 on Inquiry Card.
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Writing in Style
The BYTE Lab tests the

C

ranking out documents with an oldstyle, text-based editor isn't quite as difficult as working blindfolded, but it's
top WYSIWYG word
tough to produce sharplooking pages
processors for Windows with apackage that lacks graphical orientation. Although non-WYSIWYG word procesand the Mac
sors can produce a handsome final product,
you won't see what you'll get until you get it.
That's fine for people who like surprises. But
if you work in abusy environment, where the
D. BARKER, DAVID L. EDWARDS,
deadline is always yesterday, you need an ediAND STAN WSZOLA
tor that gives you aclear idea of how your
document will look before it comes off the
printer. You need aproduct that does word styling as well as word processing.
The nine WYSIWYG word stylers reviewed here won't transform dull prose into
Pulitzer prize material, but they can make it easier to turn out polished-looking documents. Besides the ability to mix type styles and page formats—and closely approximate final output on-screen—the packages we evaluate have two other points in
common: All are Windows- or Mac-based programs and all carry list prices of $500
or less. Due to space constraints, we couldn't include two notable products in this
report. Lotus Write is atrimmed-down, less expensive version of Ami Pro. And we
reviewed WordPerfect for Windows in our March issue. For acomparison of how
these products stack up on afeature-by-feature basis, see the table on page 309.
The Benefits of WYSIWYG
With word processors that lack WYSIWYG capability, the best way to get asense of
how your final document will look is through aprogram's print preview. This feature generally works well for such things as ensuring that headings are centered and
checking that you haven't left the last line of text standing all alone on apage. But if
you want to know now how your printed manuscript will look, you should buy a
WYSIWYG word processor.
When appearance matters, aWYSIWYG program offers the most efficient means
of preparing your material. Today's best word processors not only can display different fonts on the screen, but they can flow text into multiple columns, mix different
column widths on the same page, and import and manipulate graphics. They don't
have the sophisticated typographical controls of advanced DTP (desktop publishing)
programs—nor do they offer as complete control over placement of the elements on
apage— but WYSIWYG word processors do let you produce asimple three-column
newsletter or the like, without going to the expense of buying and mastering an intricate DTP package.
Although these packages are not full-fledged publishing software, many of them
use the same techniques and metaphors as DTP programs. Some use aframebased
approach for setting up adocument.
Frames are adjustable rectangles into which you place text and graphics. The procedure varies, but the concept is the same: You draw the frame where you want it on
the page, then pour the text or image into that block.
Some of the programs save you the trouble of setting up apage by providing atemplate, a predefined layout format. All the packages reviewed let you design style
sheets, which are catalogs of formatting commands that automatically set the look of
the text. If, for example, you publish anewsletter that always has boxed information
you want to run in smaller type than the rest of the publication, you could set up one
style sheet for your main text and another for the text that goes in the box. Choosing
306
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the name of the appropriate style sheet
formats the text to the desired specification. Style sheets greatly simplify the
process of formatting text.
Put to the Test
To see if this group of graphical word
processors could produce the kinds of
documents that once were the province
of DTP software, we used Aldus's PageMaker to devise atest document resembling atypical newsletter. It has athreecolumn format and a full- width banner
headline and includes multiple type
styles and sizes, imported graphics,
tables, rules, and page numbers. Then we
tried to duplicate the newsletter using
each of the word processors.
Our aim wasn't to judge the packages
on the basis of their page-layout functions.
Rather the newsletter model allowed us to
see how well the programs fare when their
graphical capabilities are pushed—when
they're asked to juggle multiple columns,
type sizes, fonts, design elements, several
pictures, and check the spelling while
they're at it. We reasoned that, if aword
processor can handle basic DTP chores, it
can handle any word processing chore you
might toss its way.
In addition, we evaluated each package's WYSIWYG quotient: Is what you
see on the screen really what you get on
the printed page? For most packages we
found that it is. Because the type displayed on-screen doesn't exactly match
the type that comes out of the printer,
however, minor differences sometimes
crop up.
WYSIWYG word processors can be
slow on the wrong hardware. We ran
the Windows packages on 386es and
486es, and the performance was fine.
On a 386SX with less than 2 MB of
RAM, however, performance can feel
sluggish, particularly when apage contains graphical elements. We tested the
Macintosh programs on an SE/30, an
SE, a lIfx, and a Mac Il with a Radius
Rocket. For the most part, program execution felt snappy. On a Quadra, the
packages sang.

WINDOWS PROGRAMS
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ACTION SUMMARY

• WHAT WYSIWYG WORD
PROCESSORS DO
Let you type and edit text
comprising varying type styles
and sizes, combine text and
graphics on apage, and see an

AMI PRO 2.0
Ami Pro is a blue-blooded Windows
application. Its not-too-distant ancestor,
Ami, was the first word processor
designed for the Windows environment,
which means it was developed from the
ground up to be agraphical editing program. For Ami Pro, WYSIWYG capability comes naturally.
It's clear from the first time you set
eyes on the program that its developers
love icons. The toolbar just below the
menu bar at the top of the screen is
packed with graphic representations of
the most common editing and formatting
functions. While working with these
icons can save you time and mouseclicks, as with Word for Windows, it
takes practice to remember what each
one does. Instead of memorizing each
function, you may prefer to create customized icons by redefining the operation of existing icons or designing new
ones using any bit- mapped Windows
file. You can't, however, change the
menu command bar except by adding a
command with the package's macro programming language.
As atext editor, Ami Pro is superb.
Memory permitting, you can open a
maximum of nine windows, each containing adifferent file. In addition, you
can open two windows to display the
same file, although you can edit in only
one window at atime. Unlike Word for
Windows, Ami Pro uses Windows' Multiple Document Interface, so you may
reduce several documents to icons,
which makes it easier to move between
documents.
Ami Pro uses style sheets to define a

El VIE

on-screen display that closely
document. You can work with the
default style sheets, edit the sample sheet
included in the package, or create your
own. Like many of its competitors, Ami
Pro takes a frame- based approach to
adding graphics, special text, and tables
to adocument. To add these sorts of elements to a document, you set aside
defined regions called frames and move
information into them. When you move
and resize aframe, text outside the frame
flows, or wraps, around it.
Creating the test newsletter with Ami
Pro is relatively easy. You can start with
apredefined style sheet or modify the
default style sheet. After importing the
sample text file, you pull down the Page
menu, click on the Page Layout option,
and enter the number 3 to indicate how
many columns you want. The text then
immediately rearranges itself into three
snaking columns.
Working with frames gives you agood
deal of flexibility in setting up your
page. Ami frames, which can hold text
and graphics, are easy to work with. To
assemble the test document, you click on
the Frame menu item, select the Create
Frames option, and insert one frame each
for the newsletter's headline, subtitle.
and graphic element. You can insert text
for the headline and subtitle in Layout
mode and experiment to get exactly the
right font and size. If you want to move
aframe, you simply click on it and drag
it. Inserting agraphic element into a
frame is just as easy; Ami translates the
file format and automatically resizes the
graphic to fit the existing frame.
When compared against Word, Ami

resembles the printed
document
• LIKES
Ability to work with different
fonts and type sizes, ability to
mix text and images, graphical
controls, ease of learning
• DISLIKES
Snafus when manipulating
graphics, memory and hardware
demands, sluggishness on
lower-end PCs
• RECOMMENDATIONS
Microsoft Word and Ami Pro
are the best WYSIWYG word
processors under Windows.
They're similar in capability, but
Word has drag-and-drop editing;
Ami Pro handles graphics better
and has agood macro
language. On the Mac, Word
5.0 is the best for most typical
word processing jobs; it's fast
and it's intuitive. WordPerfect is
equally capable, but is better
suited for complex documents,
and stands alone in its use of
QuickTime movies.
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has one shortcoming: It lacks the ability
to move a block of text within a document by dragging and dropping it with
the mouse. With Ami, you must define
the block of text and use your keyboard's
cursor keys to move it to adifferent location, aminor inconvenience.
One of Ami's greatest strengths is its
macro programming language. It lets
you combine arich variety of programming statements with the built-in macro
functions and the standard Ami Pro
functions to create very powerful word
processing tools. The macro language
lets you add entries to the command
menu bar, as well as create pop-up dialog boxes, keyboard shortcut commands,
and your own pull-down menus. You
can apply these alterations to the entire
program or limit them to a particular
template. You can even create applications for use from within Ami; sample
macros provided with the package
include an address book and an area
code directory.
To generate anew macro, you simply
click on the Record Macro function. Any
macro may be edited and played back to
test its functions. Lotus also sells a
Macro Developers Kit ($ 9.95) that
includes asubstantial manual and afloppy disk containing a large collection of
sample macros.
Ami Pro can import text from just
about anything. It directly imports 26
different file formats and will attempt to
import others, as well. The list of compatible formats includes not only word
processors, but spreadsheets such as 1-23, Excel, and SuperCalc and databases
such as dBase and Paradox. It can
exchange files with other Windows
applications through cut-and-paste Clipboard operations, DDE ( Dynamic Data
Exchange), and OLE ( Object Linking
and Embedding).
Ami Pro holds an edge when working
with graphics files. You can do the usual
scaling, moving, and rotating, but it also
lets you manipulate gray-scale TIFF files
by changing brightness and contrast,
enhancing edges, and smoothing areas.
Another plus is Adobe Type Manager,
which greatly improves the appearance
of text on the screen—especially for very
large fonts—and makes available awide
range of fonts.
Ami Pro 2.0 is even better than the previous version. It is agood program right
out of the box and an ideal choice for the
user who needs a macro language. The
combination of its native features,
macros, and Adobe Type Manager give
Ami Pro the wherewithal to handle any
WYSIWYG word processing task.

style sheets for pages with adjacent text
boxes of different widths. Even setting
up a style sheet for a single line of text
three columns wide isn't easy. On top of
that, DeScribe sometimes has trouble
creating a true drop cap ( a larger than
normal uppercase letter such as the one
that appears at the beginning of this article); in several cases, the drop cap overlapped the character below it, text was
not indented, or the first line of text was
enlarged rather than just the first letter of
the first line.
We also had minor problems with the
SUMMARY
program's spelling checker. First of all,
it doesn't issue a prompt or message to
tell
you it has finished checking adocuDESCRIBE WORD PROCESSOR 3.0
ment. More troubling, to recheck your
Operates like a page-layout
document, you must exit DeScribe and
program; permits a large numthen reopen the file.
ber of open files; lets you undo aseries
DeScribe feels sluggish when handling
of actions
text and graphics files on the same page.
The program tends to redraw images
Style sheets are difficult to
after every carriage return during text
learn; graphics handling
entry, whenever you click out of adialog
sometimes is slow
box, and during cut-and-paste operations.
Selecting a graphic element does not
always produce visible " handles" for
moving an object, but even if it doesn't,
you can move it with the mouse by
dragging the cursor across the image.
Resizing an image in agraphic object is
DeScribe, which runs under Windows or
very difficult when the handles are
OS/2 PM ( Presentation Manager), is part
obscured by the borders surrounding
word processor and part DTP program.
the object. Cropping graphics is quite
Once you get the hang of using it, this
easy, though.
can be a good package for assembling
For those who forget to save their work
newsletters and the like, but for mundane
periodically, DeScribe offers a snapshot
writing tasks, it's probably overkill.
feature that automatically saves your text
at regular intervals—a boon for times
The program is object-oriented in that
it handles text and graphics in separate,
when Windows crashes unexpectedly.
movable "object" areas, or windows. A
When you reload DeScribe, the program
text object may contain only text; a asks whether you want to open this
graphics object may contain only
snapshot file.
imported graphics or drawn elements.
DeScribe can import and export more
than 40 text-file formats, including Ami
You can combine the two types of
Pro, 1-2-3, Word, MultiMate, Q&A
objects on apage, selecting and moving
Write, ASCII, WordPerfect, WordStar,
the object windows to produce the layout you want. To change your view of
XyWrite, and many more. It can also
the workspace, you move a sliding bar
import a wide variety of graphics forthat zooms in or out, enlarging an area
mats, among them DXF, GEM, CGM,
PCX, PM and Windows bit maps, GIF,
by 500 percent or reducing it to 10 percent of its original size.
and WPG.
DeScribe's editing screen has atypical
Unlike some of the WYSIWYG word
processors, DeScribe has the feel of
Windows layout: four small toolboxes
for patterns, colors, drawing tools, and
a DTP program. Like a few of the
text tools. You can drag the boxes
other word processors tested, it can be
around and put them anywhere on the
alittle slow at handling graphics, but the
screen or remove them, and you can
package has some very powerful features,
choose to display the graphics toolboxes
including the ability to open an unlimited
only when graphics objects are selected.
number of files on-screen simultaneously
We used DeScribe's style sheets to set
and the ability to undo every change made
up the banner headline for the first page
to adocument since the last save. This
of our text newsletter. It proved to be a package undoubtedly will continue to
formidable task to learn how to create
improve with age.

PROS

CONS

DESCRIBE
WORD PROCESSOR 3.0

continued
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WINDOWS WORD PROCESSORS COMPARED
For WYSIWYG word processors to be truly useful for turning out good-looking text and page layouts, they need strong editing, formatting, and graphics capabilities. (111 = yes; O= no.)

Product
Company

Amf Pro 2.0

DeScribe
Word Processor 3.0

Lotus Write
for Windows 2.0

Microsoft Word
for Windows 2.0

Professional
Write Plus 1.0

WordPerfect 5.1
for Windows

WordStar
for Windows 1.0

Lotus.
Development Corp.

Describe, Inc.

Lotus
Development Corp.

Microsoft Corp.

Software
Publishing Corp.

WordPerfect Corp.

WordStar.
International

Price

$495

$495

$ 199

$495

$249

$495

$495

Editing Features
Spelling checker

0

Grammar checker

•

•

•

0

Thesaurus
Outliner

•

Mail merge
Undo

•

Math functions
Equation editor

•

•

•

0

•

•

•

•

•
0

•

•

•

•
0

•

•

•

•

One level only

•

•

•

0

0

•

o

•

Context-sensitive help

•

•

•

0

•

•

•

0

•
O

n

•

•

•

•

•

0

•

0

•

•

•

•

•

0

•

0

•

0

•

e

•
•

•

Timed automatic save

Draft mode

•

0

•

•

•

•

•

•

Max. number windows

9

Memory dependent

9

9

Memory dependent

9

No. file formats imported

28

39

27

14

4

16

30

1

No. file formats exported

19

41

19

12

6

16

30

•

0

•

0

•

0

0

0

•

0

•

•

•

0

•

0

•

•

•

0

•

Long-Document Features
Creates index/table of contents
Cross-referencing

•

0

Page marks/bookmarks

•

Customization Tools
Macro learn mode

•

Macro editor
Macro programming language
Customizable main menu

•

•
•

•

Icons only

•

•
0

0

o
0

•
•

Icons only

Dynamic Data Exchange
Object Linking and Embedding •

•

•

•
•

o

•

•

•

o
o

n

•

•

o

•

0

•
o

o

•

•

o

o

Groupwork Editing
Document notes

•

Redlining

•

Document summary

•

•

•

•

•

•

•

•

•

•

•

•

•

0

0

•

Formatting
Style sheets

•

Conditional page breaks

•

•

Widow/orphan control

•

•

Side-by-side columns
Kerning and tracking control
Document queues
Printing in background

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

Automatic hyphenation
Snaking columns

•

•

•

•
•

•
0

•

•

•

•

•

•

•

•

•

•

•

•

•

0

•

•

0

0

•

0

0

•

0

0

0

0

0

28

11

•

•

•

c

Graphics
No. file formats imported

12

Sizes/crops/rotates graphics •

28

12

No rotation

No rotation

Moves graphics frames

•

Flows text around graphics
Page preview
Draws lines/boxes/borders
Drawing tools/program
Table editor

•

•
•

•

•
•
•

16

No rotation

•

•

•

•
•

•

•

•

•
•

•
•

•

9
•

•
•

•
•
•
•

•

0

•

•

•

•

0

•

0

0

•

•

0

•

0

•

•
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MAC WORD PROCESSORS COMPARED
For WYSIWYG word processors to be truly useful for turning out good-looking text and page layouts. they need strong
editing, formatting, and graphics capabilities. (0 = yes; 0 = rm.)

Product

MacWrite 111.1

Microsoft Word 5.0
for the Macintosh

Taste 1.02C

WordPerfect
Macintosh 2.1

Claris Corp.

Microsoft Corp.

DeltaPoint, Inc.

WordPerfect
Corp.

Company
Price

$249

$495

$ 129

$495

4111bto.
413telef

Rpor

Editing Features

11.-weer

Spelling checker

node Lode.

roductivity
,

eu

Paradox

Grammar checker
Thesaurus
Outliner
Mail merge
Undo
Math functions
Equation editor

MICROSOFT WORD
FOR WINDOWS 2.0

Timed automatic save
Context-sensitive help

•
0

o

Memory
dependent

Memory
dependent

Memory
dependent

No. file formats imported

12

9

2

No. file formats exported

12

9

2

O
o
O

•
•
•

Draft mode
Max. number windows

Long-Document Features
Create index/table of contents
Cross-referencing
Page marks/bookmarks
Customization Tools

O
O

Macro learn mode
Macro editor
Macro programming language

D

Customizable main menu

•

O

•

O
•
O

Groupwork Editing
Document notes
Redlining
Document summary
Formatting
Style sheets
Conditional page breaks
Widow/orphan control
Automatic hyphenation
Snaking columns
Side-by-side columns
Kerning and tracking control
Document queues
Printing in background
Graphics
No. file formats imported
Sizes/crops/rotates graphics
Moves graphics frames
Flows text around graphics
Page preview
Draws lines/boxes/borders
Drawing tools/program
Table editor
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PROS

Ribbon bar makes formatting
easy; drag-and-drop operation;
follows apage-template approach; outliner;
easy to learn; OLE

CONS

Doesn't support Multiple Document Interface; won't do
columns of varying widths; RAM-hungry;
prefers at least a386

MICROSOFT WORD
FOR WINDOWS 2.0
Microsoft Word for Windows is one of the
most sophisticated, powerful, and easy-touse WYSIWYG word processors on the
market. It doesn't look so friendly when
you first fire it up, though, because the
screen looks cluttered. At the top of the
screen are a menu bar with pull- down
menus, a toolbar with cryptic icons for
commonly used functions, aribbon bar for
changing the appearance of text, and aruler
bar for aligning text. You'll need practice
to remember the function of each icon.
If you don't like this sort of interface,
you can customize it, redefining the keyboard shortcut commands, pull- down
menus, and toolbar. This customization
can apply globally to the entire program
or to only aparticular template. You also
can turn off the toolbar, ribbon bar, and
ruler bar.
Word lets you open up as many as nine
windows, or panes, each of which can
contain the same file. Any changes made
in one pane appear in the others. Or, you
can open nine files simultaneously—if
you have enough available RAM. You
can't convert a pane to an icon because
Word, oddly, doesn't support Windows'
Multiple Document Interface.
Based on the template concept, Word is
asort of super style sheet. You can create
your own templates or edit the demo templates included in the package.

WORD PROCESSORS

Creating the sample newsletter with
Word for Windows was surprisingly
easy. The steps you follow are much like
those for Ami Pro and Lotus Write. After
importing the sample text file, you pull
down the Format menu, click on the
Columns selection, and enter a 3. Text
rearranges itself in three-column format.
Then you click on the Insert menu item,
select the Frames option, and insert a
frame for the title of the newsletter, the
subtitle, and the graphic element. You'll
need to do some experimenting in layout
mode to get the font and type size the
way you want them.
Inserting agraphic into a frame proceeds smoothly; Word translates the file
format, automatically resizing the graphic to fit its frame. Text wraps around any
frames you place in the layout.
A particularly handy feature is Word's
use of clicking and dragging to move
selected text anywhere within adocument. You simply define ablock of text
with the mouse cursor, hold down a
mouse button, and drag the cursor to
where you want the text to reside—avery
intuitive method for doing rough editing.
Like Ami Pro, Word makes it easy to
use outlines and reorganize documents.
The Outline view lets you create an outline and then enter text under the various
subheads. You can collapse an outline so
that it shows just the headings. When you
rearrange the headings and their associated subheads, the text automatically
moves to the new location in the outline.
Word for Windows can import 14 different file formats from other applications. Either directly, or via separate filter programs, Word accepts files from
just about any PC source. It can import a
number of graphic file types, as well,
including the usual Windows formats,
EPS, TIFF, CGM, HPGL, DrawPerfect,
Micrografx Designer, AutoCAD 2D, and
Lotus 1-2-3 Graphics.
The program can work with other Windows applications in several ways.
Besides the usual cutting and pasting via
DDE, which lets you swap information
with Windows applications running in
the background, Word also supports
OLE. OLE basically embeds data from
another OLEcapable application in your
document. If, for instance, you want to
make changes to an equation embedded
in your document, you first would create
the object using the Equation Editor and
then embed it in your document; to edit
the equation, you double-click on it and
the Equation Editor fires up.
In our tests, Word for Windows did not
exhibit any serious bugs. However, we
have received reports from other users

that, as with Ami Pro, problems surface
when macro files larger than 2 KB are
used. Also, because of abug in the word
counter, Word for Windows cannot compute the length of files containing more
than 65,535 words. When counting
words in larger files, the counter rolls
over to zero. ( See Jerry Pournelle's
User's Column on page 101) None of
these are serious flaws.
Word for Windows is agood program
that has gotten better with age. If you
want aWYSIWYG word processor that
is powerful and easy to use, get Word for
Windows.
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SUMMARY

PROFESSIONAL WRITE PLUS 1.0

PROS

Easy to learn and use;

CONS

Cannot combine text and

manipulation of graphics and
frames is fast and intuitive

graphics in the same frame;
snafus crop up when the text in aframe
is reformatted

PROFESSIONAL
WRITE PLUS 1.0
Software Publishing's Professional
Write Plus aims to make it easy to set
up documents such as our test newsletter. Starting up the program for the first
time may conjure up thoughts of Ami
Pro; that's no surprise because it's
based on Ami. The screen display—
complete icon bar and styles box—
looks much like Ami's, and you can
customize the interface to display only
the icons you use frequently. Sailing
into the first session with this package
produces that friendly familiarity that
comes with areally intuitive product.
The program makes it easy to get started creating documents by offering 24
predefined templates for common docu-

ments, including newsletters, reports,
memos, and letters. Of course, you also
can customize your own style sheets.
It's ablessing to find aword processor that handles graphics with ease and
simplicity. Professional Write uses the
frame method of handling images within documents, and Software Publishing
has made this process easier than in
many other packages. You can create
frames and import graphics, scaling,
moving, and rotating them effortlessly
and with minimal learning time. Instead
of selecting aspecial icon or tool, you
simply click and drag on the frame's
handles or the graphic image to stretch
it, or click and hold anywhere in the
frame to move it easily in any direction.
But you cannot put text and graphics
within the same frame.
With Professional Write Plus, you
don't need aT-square to design documents that look as if they were produced
with DTP software. You simply select
the frame and define how text will wrap
around it, or you can create interesting
effects by superimposing transparent or
opaque graphics on text.
To scale agraphic and display it at the
right size, you can simply click twice on
the image and begin setting up the parameters in the sizing dialog box. You can
define images to fit in aframe, to remain
at their original size, to be reduced or
enlarged by aparticular percentage, or by
typing in the frame's measurements in
inches, centimeters, or picas and points.
Professional Write can import graphics
in SDW ( Ami Professional Draw),
CGM, EPS, ART (First Publisher clip
art), SYM, PCL, PIC, MAC, PCX, TIF,
WMF, and bit-mapped Windows formats. If you want to change the orientation of the graphic, you can rotate it, as
long as it's in one of the following formats: ART, PCL, MAC, PCX, TIFF
(non-gray scale), and Windows' Clipboard bit maps.
For ensuring accuracy in the words you
type, Professional Write provides an
integrated spelling checker, an on-line
thesaurus, and the Grammatik for Windows grammar checker.
Creating our sample newsletter with
Professional Write Plus went well,
except for two minor snags. When entering text in aframe for the subtitle, we
selected a36-point font, and instantly the
text disappeared. It was nowhere to be
found and Professional Write wouldn't
let us enter more text. The only option
was to delete the whole frame and start
over. Following the manual's procedure
for creating atitle did not create aline of
text that spanned three columns.
continued
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Aside from these problems, Professional Write Plus is agood product for writing, editing. formatting text, and laying
out pages. It's very intuitive, easier to
learn than other packages we looked at,
and superb at handling graphics. Software Publishing has managed to combine power and ease of use in a solid
WYSIWYG word processor.

easy. In Edit mode, you enter and manip- MACINTOSH PROGRAMS
ulate text and have access to the Graphics menu for drawing, importing images,
and working in agraphics frame. There's
also aDraft Edit mode, which handles
emçeci _
only text. In the program's Frame mode,
you can create and manipulate frames
containing graphic elements, tables, EPS
graphics, and text frames. In Page Editor
mode, you may type in text; work with
graphics, data, and tables; or run the
beiginioseinib ==7"
spelling and grammar checkers.
witimmotoig
If all the text and graphics editing
t
timoffloo
capabilities of WordStar for Windows
worked together smoothly, this word
processor would be formidable competition for other products that already have
simplified layout procedures by allowing text and graphics to be manipulated
MACWRITE II 1.1
within the same mode. You can link stories across multiple pages so that text
Fast, responsive; easy to
flows forward to the next frame. Likeuse; uncluttered interface;
wise, you can link graphics and tables if
great price
they are too large to fit on one page.
Inflexible columns; indirect
WordStar automatically wraps text
graphics scaling
around graphic elements.
The program imports bit- mapped
images at their original size and can scale
them to fit the graphics frame only when
you are working in the Frame mode or
when you access the Layout commands.
As astraight -ahead word processor, it's
WordStar switches automatically to
hard to beat this classic. It's fast, has a
Frame mode when you select the Scaling
clean interface, is easy to use, and is very
option. The package can import avariety
stable. What it's not is aflexible docuof graphics file formats.
ment designer.
Unfortunately, WordStar's ability to
You can set up a multicolumn page
handle text and graphics on the same
easily enough. (All layout commands are
page is poor. Highlighting three columns
issued through dialog boxes. Settings
of text is very difficult, and the program
such as line spacing, tabs, and justificaredraws the screen frequently and genertion can be controlled through icons
ally acts erratically. After reformatting
below the ruler at the top of the screen.)
an area of text, small highlighted secBut MacWrite wouldn't let us construct
tions may still remain. To deselect them,
our complete test document, which calls
you must repeatedly click in these highfor afull-width banner headline on the
lighted areas until they no longer are
first page. If you choose athree-column
marked. You may even have to redraw
page layout, the entire page must have
the screen to eradicate them.
three columns. You can't set up an area
We encountered one minor annoyance
that deviates from that. You can get a
in working with the program. Using the
page-wide column at the top by setting
Save As option to save afile to afloppy
up aheader, but that header will appear
disk when you already have saved it duron every page. You can't have it appear
ing your current computing session
only on the first page, which is what
almost always mysteriously produces an
you'd probably want with anewsletter or
error message indicating that the file
brochure. If there's a way to have one
already is open and can't be accessed.
big column hovering over multiple
When this happens, you have to return to
columns, the manual doesn't reveal it.
the File menu and use Save instead.
This is an unfortunate limitation, even
WordStar for Windows wants to join
for the user who's not partial to complex
the ranks of desktop publishers. Its learnpage designs.
ing curve may be steep, and it can be
Although MacWrite doesn't always let
tricky keeping track of modes and all the
you have what you want, it does generate
different pointers and markers. But once
output that matches what you see on the
you've reordered your way of thinking,
screen. A line that's 2 inches on the
you should be able to use WordStar to
screen is 2inches on the printed page, for
produce crisp-looking output.
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PROS

CONS

WORDSTAR FOR WINDOWS 1.0

PROS

Buttons and toolbox make operations easy; can link text across

CONS

Existence of separate drawing
and editing modes causes con-

different pages; includes drawing tools

fusion; navigation between modes cumbersome; can't open multiple documents

WORDSTAR
FOR WINDOWS 1.0
WordStar for Windows is capable of producing complexly formatted pages using
ahost of on-screen icons and menu commands. The program uses aframe-based
approach and has some advanced features for text editing, page layout, and
typography.
WordStar's opening display, with its
host of options, is either impressive or
cluttered, depending on your preferences. But even those who enjoy having
numerous icons and menu choices, will
find the program unwieldy at times. It
offers 40 different cursor and marker
types: object editing tools, text and
frame editing tools, and tab alignment
markers. The toolbox includes arotation
tool as well as basic drawing tools for
creating rectangles, circles, ellipses,
lines, and arcs.
WordStar for Windows operates in
many different modes, and keeping track
of which mode you're in isn't always
312
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example. Imported images, however,
sometimes turn out streaked on aprintout.
MacWrite Il is good at bringing in
graphics. You can import PICT or MacPaint images through the Clipboard, or
you can bypass copying and pasting by
choosing the Insert File menu. The program plops the graphic at the point where
the cursor sits. You then can move it as if
it were atext character, by adding spaces
with the spacebar, or by clicking on it and
moving it like an object. If you need to
scale an image, you type the appropriate
values into adialog box. This isn't as easy
clicking on an image's handles and enlarging or reducing the image, but it works.
MacWrite II does not have the button
bars of some of its competitors; instead,
you change fonts and type sizes and
styles through menus. Other operations,
such as building tables, are accomplished
through dialog boxes. The interface looks
refreshingly plain when compared to the
front ends of Word and WordPerfect.
MacWrite II is afine text editor that's
easy to learn, packs all the text-manipulation tools you expect from aword processor, and includes all the things a
writer needs: a 100,000- word dictionary, 220,000- word thesaurus, and
spelling checker that does word counts.
Claris says MacWrite can handle documents with as many as 1000 pages
(We've used it with a 150-page manuscript and encountered no problems
except slow file loading). Other pluses
are mail-merge capability, ease of setting up form letters, painless footnoting,
and the speed with which it scrolls
through a page. Claris' translation filters let you pull in text from just about
any Mac program. You can take a file
written in Word, for example, pull it
into MacWrite to edit it, then ship it
back to Word.
Right now, the program can't do flexible page layout, but all this could
change with the new "professional" version of MacWrite, due out sometime
soon. While we'd hate to see old friend
MacWrite get bogged down in featuritis, it would be nice if Claris fixed the
program's inflexible, one- style- fitsall column structure. In anticipation of
the new release, Claris has reduced
MacWrite's price by half to $ 129, making this one of the best bargains in Mac
software.
If you want to pour your text into fancy
pages, without firing up PageMaker or
FrameMaker, MacWrite II will frustrate
you. On the other hand, if your main
editing job is flowing text and a few
graphic elements onto a multicolumn
page, MacWrite will do you fine.
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P
ROS

TASTE 1.02C
Strong page- layout functions;
easy to use; includes drawing

tools; permits different layouts on facing
pages; good price

CONS

Forces you to switch between

editing and drawing modes;
inconsistent word wrapping

TASTE 1.02C
DeltaPoint's Taste is amixture of word
processor and desktop publisher. The
package handles simple word processing
tasks well, but feels more like a DTP
package.
With Taste, you set up your document's layout by specifying margins and
column widths in a dialog box or by
sliding markers on agraphical representation of a page. This setup makes it
easy to create multiple columns like the
ones in our newsletter, from this layout
mode, you also can set up such things as
space for abanner headline (what many
word processors call aheader). The template you establish may be applied to
any or all pages in your document. Taste
lets you set up different layouts for facing pages. Making changes to your page
layout is easy.
To get text into your document, you can
type it right on the page or pull it in from
another word processor. The program can
import ASCII text or files from other
Mac word processors. Because the package comes with Claris' file translators, it
can handle just about any foreign file format. As atext editor, Taste is responsive.
Taste includes aset of basic drawing
tools similar to the ones you'd find in
PageMaker for generating geometric
forms. These tools are good for putting
boxes around text and adding horizontal
rules, shaded areas, and arrows, but the
polygon-, curve-, and arc-drawing pens let
you create even free-form graphics. Taste

can import images in PICT or EPSF format, but not those in TIFF format.
All graphics work is done in Taste's
drawing mode, which you hop into by
clicking an icon at the bottom of the
screen. Taste handles graphics as objects,
so you can pick them up to move them,
resize them, and generally manipulate
them with ease. If you've used any
object-based art packages, you'll get the
hang of drawing mode immediately. You
also can work with text within the drawing layer, which makes this agood place
to work while putting together banner
headlines and logos. The program treats
the text in this layer the way it treats a
graphic: as an object. Once you have the
graphic the way you want it, you click
back into text mode and the graphic is
placed on the page.
As you'd expect from agood desktop
publisher, Taste will let you wrap text
around or inside agraphic. You simply
select the graphic, then click on the
"wrap around" or "wrap inside" command. This is easy enough, but the action
is inconsistent. We frequently hit snags
with this operation, with the text refusing
to wrap text around the sides of an
image. Instead, it stops flowing at the top
of the image's boundary, then begins
again at the bottom of the image, leaving
white space on the sides of the graphic
instead of flowing the text. The automatic wrap, when it does work, is limited to
graphics generated in Taste; with imported graphics, you have to go in and add or
remove spaces, or you can trace the
imported image and turn it into aTaste
graphic. This can be done, but the process isn't pretty.
Formatting text with Taste works much
like it does with most other Mac word
processors. You can select achunk of
text and set attributes such as font choice
and type size, or you can set up style
sheets that automatically do the formatting. Taste has the usual selection of type
styles, including two that some of the
others don't: boxed and redlined. In
addition, the package lets you adjust the
spacing between letters (kerning) and can
handle type sizes as large as 127 points.
The program has the tools a writer
needs, including aword counter, spelling
checker, dictionary, thesaurus, automatic
numbering of footnotes, automatic page
numbering, hyphenation, and apage-preview mode from which you can make
changes. It is an ideal package for the
person who has to write and design documents. If the material you write often gets
poured into apage-layout program, you
can save some time, effort, and money
with Taste.
J1UNE 1992 • BYTE
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\Í MICROSOFT WORD 5.0
PROS

Ribbon bar provides easy access

to operations; robust editing

tools; drag-and-drop capability; Equations
Editor; System 7.0 savvy

CONS

Exhibits irregularities when adding
graphics; mixing layout styles isn't

easy; scrolling can be slow

MICROSOFT WORD 5.0
FOR THE MACINTOSH
This newest version of the big gun in
Mac word processors makes it easier to
manipulate text. The program is now
more visually intuitive and probably easier to get around in than Word 4.0 was.
Like Word for Windows, Word for the
Macintosh now has a formatting bar,
called a ribbon, across the top of the
screen. This horizontal ribbon holds
icons and menus representing the most
frequently used functions. Here you can
quickly access commands and options
with asingle click. The font menu, type
sizes, styles (boldface, italics, and so on),
and column formats all reside in this ribbon. If you do a lot of experimentation
on the page with type styles and sizes,
this formatting ribbon can save you alot
of time and many mouse-clicks.
In terms of editing operations, the
biggest change to Word is its ability to
drag and drop text. This capability, introduced in the latest Word for Windows,
lets you select ablock of text, move the
cursor to the place you want it to go, and
release the mouse button to drop the text
at its new location. This is far more efficient than copying, cutting, and pasting.
If you work on documents that often
involve rearranging text, drag and drop
can be abig time-saver.
As aprogram for setting up documents
such as our test newsletter, Word 5.0
works well. It lets you do everything
necessary to generate a multicolumn
314
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page with mixed type styles. With this
new version, you're no longer limited to
atype size of 128 points; Word 5.0 can
handle type as big as 16,000 points,
which you'll probably never need unless
you're editing abillboard.
Mixing layout styles isn't as easy as it
is with Taste, but Word can do it. If you
want to vary a section of your page—
inserting atwo-column text box on the
three-column page, for instance—you
have to set up a frame using adialog
box. You can place graphics or text in a
frame; however, the procedure for implementing frames is not intuitive. Expect to
spend some time with the manual.
While Word 5.0 has all the graphics
functions you'd need for designing a
good-looking document, we ran into
snags with this part of the program.
Images did not always paste in the way
we expected. Sometimes we'd get only
part of the image, surrounded by abig
frame. Scaling the image by manipulating its handles would redraw the image
properly only some of the time. And
although the documentation says you can
drag and drop images, we couldn't
always get the image to snap into its new
location. These graphics- related malfunctions are frustrating; let's hope
they're bugs that get fixed in 5.1.
If your documents often require mathematical formulas, you'll appreciate the
Equations Editor in Word 5.0. It's adapted from Design Science's Math-Type
program. While you could do complex
equations before, with Word's typesetting language, it's much easier with the
new editor. Most of the work in setting
up an equation may be done by clicking
on choices in apalette of symbols.
Like the new WordPerfect, Word 5.0 is
astrong System 7.0 application. It takes
advantage of Publish/Subscribe, so you
can set up links with other Mac programs
that take advantage of this feature.
As a text editor, Word is excellent.
It's got all the tools a writer needs,
including a spelling checker, grammar
checker, outliner, indexer, and automatic table- of- contents generator. Word
also can handle all the tasks involved in
setting up complex pages. It may not do
this as intuitively as some other programs, but it will get the job done. Our
only concern is with the graphicsmanipulation functions. They require
some time to learn, and they don't
always work as expected.
Word users are pretty much Word
users for life. Our opinion isn't likely to
sway anyone to try another program. But
we will offer some advice about upgrading. Buy the upgrade to version 5.0

($129) if you need System 7.0 functions
and inter-application connections, or if
you want such features as the ribbon bar
and drag-and-drop operations.
If you're looking for your first Mac
word processor, you really can't go
wrong with Word. It's agood, intuitive
text editor. And it's backed by acompany that you can bet is going to be around
for awhile.
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- WORDPERFECT MACINTOSH 2.1
PROS

Packed with tools; push-button

controls; lets you embed

QuickTime movies; System 7.0 savvy

CONS

Problems flowing text; requires you to switch between

editing and drawing modes

WORDPERFECT
MACINTOSH 2.1
With this latest version, WordPerfect has
bestowed System 7.0 savvy on an
already feature- laden word processor.
The program now can connect with other
Mac applications through Publish/Subscribe and support for Apple Events.
But the neatest trick this pony now
does is work with QuickTime, Apple's
operating system extension for handling
multimedia data, such as video and audio
sequences. With QuickTime support, you
can embed frames of moving video in
your WordPerfect document. Movies can
be apart of your page. This is the first
word processor that can handle QuickTime files.
WordPerfect is atop-of-the- line word
processor when it comes to supplying all
the tools awriter needs: variable type
styles and a dictionary, thesaurus,
spelling checker, indexer, and word
counter. Formatting text and pages is relatively easy, and most operations are
available from the ruler at the top of the

WORD PROCESSORS

page. Like Word, WordPerfect has pushbutton controls; you click on an icon to
set the type of columns you want, the
number of columns, the way the text
aligns, and so on. You can change column widths either by sliding markers
along the ruler or by setting specifications
through the Page Format menu and dialog boxes. (The latter approach is more
precise.) You set up style sheets the way
you would in other WYSIWYG word
processors or in DTP packages, by specifying type sizes, fonts, indents, headings,
and so on in menus and dialog boxes.
Getting graphics onto the page is relatively simple. WordPerfect can pull in
most common formats, either by copying
them and pasting them in or through the
Insert menu. Once you've got the image
in your document, you can move or
resize it by pushing or pulling handles.
You also can anchor agraphic to aparticular page or paragraph, which is helpful if you want to keep an image next to
some text associated with it.
WordPerfect says the program will automatically wrap text around agraphic, but
this function didn't operate consistently.
Sometimes the text runs right across the
image; at others, it bumps right against it.
You can go in and manually insert spaces
to make things look OK, but this is hardly
automatic word wrapping.
This failure to do as it's told is aserious problem with WordPerfect 2.1—so
much so that we had difficulty generating our test document. When we poured
text into a three- column layout, for
example, the text sometimes flowed
across the width of the page, ignoring
column boundaries. Other times, the text
smashed into graphic elements or just
disappeared. But we can say this: The
program definitely is WYSIWYG.
When text got jumbled on the screen, it
came out jumbled when printed.
These problems didn't come up when
working with a one-column page that
was mostly text. So, if your documents
are rather plain memos, reports, or
books, WordPerfect is fine. If most of
what you write requires multicolumn
pages that contain graphics, be prepared
to go in and do some twiddling.
We expected to find snags in the QuickTime components, since that's such a
new technology. But that part of the program worked flawlessly. You insert a
movie clip the way you would a still
image. Once the frames are on the page,
you can pick them up and move them
around like any other graphic. You also
can resize the video frames the way you
would any scalable static image.
QuickTime technology is aharbinger of

documents of the future. Imagine embedding scalable video frames in your next
newsletter or company brochure. Imagine
sending someone a letter terminating a
contract or relationship; at the bottom of
the letter is a QuickTime frame taken
from apopular science fiction film; the
recipient clicks on the frame and the
image comes alive: "Hasta la vista, baby."
What You Want Is What You Buy
If you want visually appealing, professional- looking documents, without any
surprises when you print, you need a
WYSIWYG package. For the multitudes
of users moving to or starting out with a
graphical interface, WYSIWYG makes
perfect sense. New users will find it alot
easier to get down to editing and formatting text with agraphical program. Managers at corporate installations agree that
novices can be producing documents in
much less time with a GUI editor than
with the old command-line kings such as
WordPerfect and WordStar. Training is
not atrivial issue.
For Windows users who don't already
have a faithful word processor, we recommend—after grueling debate—
Microsoft Word or Ami Pro. We say grueling debate because both packages have
staunch advocates here. Word has avery
slight edge with its interface, its dragand- drop editing style, its simple customization of menus and icons, its ease of
importing text and graphics in a variety
of formats, and its superior documentation. Picking between these two is ahighly subjective decision only you can make.
Ami Pro certainly is no less capable than
Word. It can do anything Word can do.
And, due to its Windows heritage, it felt
more stable and more responsive to some
of us. We highly recommend that you not
buy either without taking atest drive.
WordPerfect 2.1 is one of the top two
Mac word processors. It will let you produce some sophisticated- looking pages,
and it has all the power tools a writer
could need. It has a macro language and
exploits System 7.0, and it can handle any
kind of document, from newsletter to
book- length manuscript. On top of that,
its innovative support for QuickTime
movies is the coolest thing added to a
mainstream Mac application this year. But
the program sometimes misbehaves when
flowing text or working with graphics.
When WordPerfect fixes these flaws, we
can recommend WordPerfect for the Mac
without reservation.
Word 5.0 cruises along like a breeze
during most writing and editing jobs. It's
fast and responsive. The push buttons at
the top of the screen let you do most edit-

ing and formatting operations without
having to thumb through menus or work
through dialog boxes. Although it's no
replacement for a page- layout package,
Word 5.0 can handle fairly complex page
designs. It supports all the deluxe System
7.0 capabilities. And it's used by tons of
Mac owners, so if you run into aproblem,
you can find help. As awriting and editing toolkit for the kinds of writing most
people do, Word 5.0 is the one. la

D. Barker is a BYTE editor covering
applications software. David L. Edwards
is a consultant to the BYTE Lab. Stan
Wszola is aBYTE Lab testing editor. They
can he reached on BIX as " dbarker,"
"dedwards," and "stan," respectively.
COMPANY INFORMATION
Claris Corp.
5201 Patrick Henry Dr.
Santa Clara, CA 95052
(408) 727-8227
Circle 1105 on Inquiry Card.
DeltaPoint, Inc.
200 Heritage Harbor, Suite G
Monterey, CA 93940
(408) 648-4000
Circle 1106 on Inquiry Card.
DeScribe, Inc.
4047 North Freeway Blvd.
Sacramento, CA 95834-9954
(916) 646-1111
Circle 1107 on Inquiry Card.
Lotus Development Corp.
55 Cambridge Parkway
Cambridge, MA 02142
(800) 343-5414
Circle 1108 on Inquiry Card.
Microsoft Corp.
1Microsoft Way
Redmond, WA 98052
(206) 882-8080
fax: ( 206) 936-7329
Circle 1109 on Inquiry Card.
Software Publishing Corp.
3165 Kifer Rd.
P.O. Box 54983
Santa Clam, CA 95056-0983
(408) 968-8000
fax: (408) 980-0729
Circle 1111 on Inquiry Card.
WordPerfect Corp.
1555 North Technology Way
Orem, UT 84057
(800) 451-5151
fax: ( 801) 222-1990
Circle 1112 on Inquiry Card.
WordStar International
201 Alameda del Prado
P.O. Box 6113
Novato, CA 94948
(800) 227-5609
fax: (415) 883-1629
Circle 1113 on Inquiry Card.
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Color at a Reasonable Price
TOM THOMPSON

M

ost wine grows finer with
time. The same maxim applies
to color PostScript printers:
They've definitely improved
over the years. The first color
PostScript printer was QMS's ColorScript 100, introduced in 1988. It was a
big 112-pound beast that was so slow that
some scanned images took up to 45 minutes to print. The output was nothing to
write home about, but the colors made
the printed pages stand out far more than
any black-and-white output from aconventional laser printer. QMS asked—and
got—$25,000 for its printer.
Today, you have achoice of color PostScript printers that are loaded with features and impressive speed. More important, many are priced under $8000.
These printers achieve their low cost
through the use of thermal-wax-transfer
technology—the same technology as in
the ColorScript 100. (For more information on how thermal-wax transfer works,
see the text box " Hot Wax" on page 320.)
The BYTE Lab evaluated seven thermal-wax printers that fall in the under$8000 price class: Tektronix's Phaser II
PXi, Brother International's HT-500PS,
Seiko Instruments' ColorPoint PS, NEC
Technologies' ColorMate PS Model 40,
Océ Graphics' G5241-PS/4, CalComp
Computer Graphics Group's ColorMaster Plus 6603PS, and General Parametrics' Spectra*Star Model 430.
All these printers work with either a
Macintosh or aPC. Most have three I/O
ports—aLocalTalk network connector,
aCentronics parallel port, and aserial
port—that facilitate connections to any
desktop computer. The exceptions to this
arrangement are Seiko's ColorPoint PS,
which comes standard with only aparallel port, and Océ's G5241-PS/4, whose
one DB-9 connector does double duty as
aserial and LocalTalk port.
Many of these printers also have a50pin SCSI connector that's used to hook
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up ahard drive to the printer. The hard
drive stores outline fonts and caches bitmapped fonts the printer creates during a
print job. This setup saves time: Rather
than tying up your computer with downloading different fonts to the printer as it
demands them, the printer has to go only
as far as the hard drive to obtain the fonts
it needs. The exception here is General
Parametrics' Spectra*Star Model 430,
which doesn't have aSCSI port.
In terms of software support, most
vendors supply the appropriate printer
drivers. For the Mac, this is amodified
LaserWriter driver: Usually, resources
are added that support the special pagesize areas these printers use. For Windows, you use either the standard Windows PostScript driver or amodified one
that's supplied on afloppy disk.
The printers range in weight from the
lightweight 39-pound ColorPoint PS to
Tektronix's hefty Phaser II PXi. At 73
pounds, it takes two people to carry it.
Both the NEC ColorMate PS Model 40
and the CalComp ColorMaster Plus
6603PS angle their input and output
paper trays vertically for asmaller desktop footprint. The other printers have
paper trays that jut out from the side, take
up room, and set up the situation to bang
apassing hip if the tray happens to protrude into ahigh-traffic area.
Although all seven printers use the
PostScript language to create output,
only three of them use Adobe interpreters. The rest of the printers use PostScript clones, with two of the four using
the PhoenixPage interpreter. All the
printers have an output resolution of 300
dots per inch. (See the table for acomplete list of printer features.)
Put to the Test
In addition to output quality, an important review factor for these printers is
performance. A printer should be able to
produce gorgeous results without taking

inordinate amounts of time doing it.
Measuring printer performance can
be tricky, however. If aprinter is slow, is
it the result of the application that's printing the page, the printer driver, the network, the printer's PostScript interpreter, the print engine, or acombination of
all the above?
There are ways to minimize the interaction of these components of the printing process. Ieliminated network overhead by printing from the parallel port of
a 12-MHz 286 PC. Next, Itook a2.5PHOTOGRAPHY
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ACTION SUMMARY

• WHAT THERMAL-WAX-TRANSFER
PRINTERS DO

These printers use PostScript and
thermal-wax transfer to produce
three- or four-color images.

• LIKES

They are easy to set up and faster
than other color- printer
technologies in this price range.
• DISLIKES

The special paper that they require
for the wax to properly adhere to
apage drives up printing costs.
The wax- based pigments can be
easily scratched and are prone to
flaking off the page.
• RECOMMENDATIONS

For high performance and high
quality, Tektronix's Phaser II PXi
is the way to go, with afast RISC
processor and good dithering
algorithms. For higher speed at
lower cost, but at the expense of
image quality, consider NEC's
ColorMate PS Model 40. For better
image quality at the expense of
performance, check out CalComp's
ColorMaster Plus 6603PS.
• PRICE

Brother HT-500PS, $ 4995
CalComp ColorMaster Plus
6603 PS, $ 5495
General Parametrics
Spectra*Star Model 430, $ 6995
NEC ColorMate PS Model 40,
$5899
Océ Graphics G5241-PS/4,
$6990
Seiko ColorPoint PS, $ 4999
Tektronix Phaser II PXi, $ 7995

MB Mac PageMaker 4.2 document with
a mixture of text, Adobe Illustrator 3.2
graphics, and TIFF images and printed it
to disk as aPostScript file. Idid the same
thing with a2.75- MB scanned image in
Adobe Photoshop 2.0 and a 198- KB
CorelDraw 2.01L drawing.
Idownloaded the PageMaker document from aMac Quadra 900 on an isolated LocalTalk network consisting of
just the Mac and the printer; the Photoshop document was downloaded from the
PC. Imeasured the times from the start

of the jobs until the pages were ejected
from the printers. These setups minimized the effects of the application overhead, other than those caused by the application doing the download.
To measure the processing speed of
the PostScript interpreter, Icobbled together code fragments into a9-KB PostScript program. The code did some graylevel dithering with text outlines, rotated
text and colored the characters various
hues, and then drew acolor wheel that
spanned the color gamut. At the wheel's

rim, Iplaced some text that was defined
as aclipping path. Iwasn't attempting to
exercise every PostScript operator, but to
perform asubset of operations that an art
or page- layout application might occasionally use. Each test was timed by
using the PostScript operator usertime.
Finally, because Inormally don't save
the output to aPostScript file and download it, Iprinted the PageMaker file and
the Photoshop file from within their respective applications on the Quadra 900.
The results are shown in the figure.
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COLOR POSTSCRIPT THERMAL- WAX- TRANSFER PRINTERS

Color printer features. Colors indicate the types of ink ribbons the printer can use. Pantone licensing is important for
those who need precise color matching.
Printer

Processor

RAM
min./max.

Graphics modes

PostScript
interpreter

Ports

Auto- portswitching

Colors

Resident
fonts

Pa ntonelicensed

Brother HT-500PS

60-MHz
34010

5MB/21 MB

PostScript,
HPGL,
HP-PCL4

BR-Script

LocalTalk (DIN-8).
parallel, serial
(DB-25), SCSI',
external I/O

Yes

1 34

11

No

CalComp ColorMaster Plus
6603PS

16- MHz
960

6MB/34 MB

PostScript

PhoenixPage

LocalTalk (DIN-8),
parotid, serial
(DB-25), SCSI

Yes

1, 3, 4

39

Yes

General Parametrics
Spectra• Star Model 430

20- MHz
960

6MB

PostScript,
HPGL,
Mitsubishi G370-10

SpectraStar PS

LocalTalk (DIN-8).
parallel. serial
(DB-25), " Satellite"

Yes

1, 3, 4

35

Yes

NEC ColorMate PS Model 40

1644Hz
68020

4MB/8 MB

PostScript

Adobe level 1

LocalTalk (DIN-8)2,
parallel, serial
(DB-25), SCSI

No

1, 3, 4

17

Yes

Oce Graphics G5241-PS/4

16-MHz
68020

4MB/8 MB

PostScript

Adobe level 1

No

1. 3. 4

35

Yes

Seiko ColorPoint PS

16- MHz
960

6MB/22 MB

PostScript,
HPGL

Phoeneage

LocalTalk (DIN-8)4,
parallel, serial
(DB-9)4,
SCSI
(DB-25r

Yes

1, 3, 4

39

Yes

24- MHz AMD
29000

8MB/18 MB

PostScript,
HPGL

Adobe level 2

LocalTalk (DIN-8).
parallel, serial
(DB-25), SCSI

Yes

1. 3. 4

39

Yes

Tektronix Phaser II PXI

Miniature delta ribbon connector

2

Also serves as RS 422 sonal port

LocalTalk (DB-9).
parallel, serial
(DB-9)3,
SCSI

LocalTalk and serial share same connector. • Optional.

BYTE BENCHMARK INDEXES
Tektronix
Phaser il PXi

1000

IM NEC ColorMate
PS Model 40

PostScript test

Océ Graphics
G5241-PS/4

Download
Adobe Photoshop file

11111 CalComp ColorMaster

UM Plus 6603PS
Download
PageMaker file

General Parametncs
SpectreStar Model 430

Download
CorelDraw file

Seiko

En Brother

ColorPoint PS

ffl HT-500PS

Print
Adobe Photoshop file

Print
PageMaker file

A
Worse goo
800

700
600
500
400

300
200
Better 100
V
o

Timing results of the printers at various tasks. With the exception of the Photoshop file downloading and printing, the Tektronix
Phaser II PXi was the fastest printer.
These printers are definitely faster than
the four-year-old ColorScript 100,
knocking out ascanned-image print in 6
to 15 minutes. The real speed demon is
the Tektronix Phaser II PXi, thanks to its
24-MHz AMD 29000 RISC processor
that powers aPostScript level 2interpreter. Compared to the Phaser II PXi, it's a
mixed bag as to which printers fared better on the various tests.
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Interestingly, the two printers with
Adobe level 1 interpreters—the NEC
ColorMate PS Model 40 and the Océ
G5241-PS/4—came in last on the PostScript benchmark test. My guess is that
the problem lies in the use of aclipping
path using text outlines. This was something that gave me trouble earlier on
these printers and required arevision in
the benchmark code.

However, both of these printers fared
well on the PageMaker tests. Note that
the G5241-PS/4 handled Photoshop's
large color bit maps poorly, whether the
file was received as adownload through
the parallel port or printed from the application via LocalTalk. What follows
are short personal impressions— from a
user's standpoint—of the seven thermalwax-transfer color printers under review.

COLOR AT A REASONABLE PRICE

Page size
A. legal

A, A4

A. A4. A4
special, legal

Weight

Price

65 lbs (29 5kg) $4995

55 lbs (25 kg)

tor is not the standard 50-pin type, but
rather aminiature delta ribbon connector.
Upon request, Brother will provide an
adapter cable that allows you to connect
conventional SCSI drives. An external I/O
port with an optional I/O board lets you
proof output on aHewlett-Packard LaserJet or other black-and-white printer.

$5495

72 lbs (32.5 kg) $6995

A, A4

55 lbs. (25 kg)

$5899

A A4

45 lbs (21 kg)

$6990

A. A4, legal

39 lbs. ( 18 kg)

$4995

A. A4, A4
special, legal

73 lbs. (33 kg)

$ 7995

I
------ AMI11111111111111ffi
CalComp Computer
Graphics Group
ColorMaster Plus 6603PS
fthe name doesn't clue you in, one

Brother International
HT-500PS

T

would make agood high-speed connection for big color jobs.
In terms of performance, the ColorMaster Plus 6603PS landed in the middle
of the pack. On graphics, it seemed to do
a good job on color dithering, placing
second in appearance behind the Phaser
II PXi.

his blocky unit has an LCD panel
that provides a wealth of information: medium type, paper size, emulation
mode, number of inks on the ribbon, and
more. It also displays an exhaustive set of
error messages, including buffer overflow, ignored data, and memory full—
handy stuff to know when your print job
inexplicably conks out. An audible alarm
warns you of an error, including the alltoo-often out-of-paper situation. The
front panel also has an intimidating bevy
of buttons and indicator lights. You can
remove the back panel—I/O connectors
and all— to add more SIMM RAM.
RAM can be expanded from 5to 21 MB.
The HT-500PS has the standard three
I/O ports and a SCSI connector, with
port-switching logic. The SCSI connec-

I look at this printer lets you know that
it's made by the folks who brought you
computer plotters over the years. It's a
solidly built machine.
It also has nice touches, like alocking
latch that holds the cover open when
you're changing the ribbon and amedium-loading arm that either moves the
tray back so you can load it with paper or
moves it forward to hold the paper snug
against the feed rollers. As with the NEC
ColorMate PS Model 40, angled vertical
trays reduce the ColorMaster Plus
6603PS's desktop footprint, although
the printer is as deep as Seiko's ColorPoint PS, including its out-jutting receiving tray.
The six-button front panel with arrow
keys lets you move easily through the setup menus. The LCD screen provides useful information, such as processing messages and the number of copies that have
been printed. In the back, the ColorMaster Plus 6603PS has the standard I/O
ports that use automatic port-switching.
Although the printer has two 50-pin
SCSI connectors in the back, hinting that
the printer might operate as aSCSI peripheral, this is, sadly, not the case.
There's no SCSI printer driver available,
and the manual states that the printer
isn't capable of being aSCSI peripheral.
This is too bad, since the SCSI port

General Parametrics
Spectra*Star Model 430
his printer has asquat, Spartan deTsign
and resembles asmall refrigera-

tor. It has agood, verbose LCD screen.
While the printer is idle, the display rotates through the printer's current settings (e.g., page size and emulation
mode). It also authoritatively states that
it's receiving and processing data during
aprint job. The six-button front panel is
easy to understand, and the two arrow
buttons help you to navigate through the
setup menus easily.
The Spectra*Star Model 430 can
sense incoming data on any of the I/O
ports and receive data on the active port
if the printer's hardware time-out is set.
For certain print jobs, the processor can
become so busy that you intermittently
lose contact with the printer. This problem is documented in the manual, which
also includes some suggested remedies.
For instance, you can set the transmission retries to alarge value (for Windows
applications) or reconfigure the printer
for the high-quality mode rather than the
enhanced-quality mode (for Mac PageMaker 4.0).
This information really came in handy
because it was necessary for me to
change the printer settings as described
in the manual to print the PageMaker test
document from the Quadra 900. The
Spectra*Star Model 430 had no difficulty printing the large Photoshop file later,
however.
continued
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Hot Wax
lthough many printing technolthe page as the paper advances.
color ink-jet printers, where a print
ogies can produce color output,
This pass lays down one color. To add
head must wipe back and forth across a
the chief advantage of thermalthe other colors, the paper must be shutpage, assembling the image astrip at a
. wax transfer is that the procetled back and forth across the print head
time. Since apage must make three or
dure is simple and doesn't require liqagain. Each time, adifferent color panel
four passes over the print head, paper
uids or toxic chemicals. The heart of the
is brought into contact with the paper,
alignment is crucial. If misregistration
process is atransfer ribbon impregnated
and its pigment is layered onto the other
of the page—and, hence, the colors—
with wax-based colored inks. Inks of
colors.
occurs, the image is ruined.
cyan, yellow, magenta, and sometimes
As you might expect, there are some
In some situations, the transfer problack—the process colors—are laid out
disadvantages to this process. First,
cess can be wasteful. For example, if
in a repeating sequence of page-size
building the image alayer at atime is
you're printing aPageMaker document
panels along the ribbon.
slow. Still, this process is faster than
with some magenta-colored text on the
At the start of a
page, whether or
job. the printer
not the paper repulls in apage of
quires the other
THERMAL-WAX-TRANSFER
PRIN
TER
paper. Rollers
hues, they get
sandwich the ribpulled through the
bon between the
printing mechapaper and aprint
nism. Also, the
head that contains
wax pigments are
thousands of presoft and easily
cisely controlled,
scratched. For the
Transfer ribbon
minuscule heating
wax to adhere
elements (see the
properly, a spefigure). As the
cial paper must be
paper and ribbon
used, driving up
travel along the
the printing cost.
print head, cerThe average cost
tain elements heat
per page is about
up, melting dots
50 cents.
of pigment onto
Nevertheless,
the paper. These
this is far cheaper
elements switch
Heater
than other coloron or off, dependelements
printing technoling on the image's
ogies, such as dye
Print head
color information
sublimation or
at that section on
color laser. Thus,
the page. The
the mid- range
All thermal-wax-transfer printers work by heating colored wax (cyan, magenta,
print head is as
color-printer maryellow, and black) and fusing it to aspecial paper. The print head melts tiny
wide as the paper,
dots of color from aribbon onto the paper. The paper must make four passes by
ket is dominated
so it can place the
by thermal- waxthe ribbon and heating element—one pass for each of the four colors.
entire image onto
transfer printers.

NEC Technologies
ColorMate PS Model 40

- -- Pr
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le his printer has asleek wedge-shaped
design. The trays for paper and output are angled along the back of the
wedge, giving the printer the smallest
desktop footprint of the group. A thumb
wheel at the front lets you easily adjust
the ink intensity.
The four-button front panel with an
LCD screen has been simplified to the
point of being user-hostile. After several
minutes of poking at the switches, Igave
up and cracked the manual. Since the
printer does not auto-sense for an active

printer port, you must configure the active I/O port through this unfriendly
front panel. In its favor, the display
prompts you to verify whether you really
want to abort aprint job, in case you have
hit the controls accidentally.
The ColorMate PS Model 40's back
panel can be easily removed to add an
extra 4MB of RAM and 18 more ROMresident fonts. In spite of the printer's
low marks on the PostScript benchmark,
it performed well on other printing
tasks. As the benchmark figure shows, it
was one of the fastest printers in the review group, beaten only by the Phaser II
PXi.
continued

See gorgeous color.

Print gorgeous color.

If you've ever wished you could afford to print in vivid
color, the new Canon Color Bubble Jet" printers are for you.
The first thing you'll notice is the brilliant, rich color.
That's because both the BJC-800 and the BJC-820 print up
to 360 dpi using four snap-in ink cartridges: black, cyan,
magenta, and yellow. So you get true black
and richer darker shades.
You'll also admire these printers' versatility. They print on virtually any size
plain paper up to 11" by 17", on transparencies and envelopes.
Now you can be as creative as you
want. preparing stunning presentations, graphics, even posters, right in
your office. You'll be able to see results
and make changes immediately, which
saves time and gives you more control.

All these advantages are yours whether you use an
IBM PC or aMacintosh? because the BJC-800 has aparallel
interface and the BJC-820 has aSCSI interface.
You'll even be impressed with the cost. Both printers are
alot less than you'd expect, and the cost per page is remarkably low when compared with most other color printers.
Simply call 1 (800) 848-4123, and see how easily you can
afford to improve your image.

Canon

COLOR

BUBBLE

JET

PRINTERS

BJC-800/BJC-820

Canor •' and BJ • are registered trademarks and Bubble Jet is atrademark of Canto, Inc
Macintosh . is aregistered trademark of Apple Computer. Inc IBM • is aregistered trademark of
International Business Machines Corp fç' 1991 Canon USA , Inc

Circle 86 on Inquiry Card.
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Océ Graphics G5241-PS/4

T

his printer looks like Darth Vader's
telephone with its rounded upper
housing. There's a good design reason
for that curved top: It holds the ink ribbons, making ribbon replacement easy.
After the Seiko ColorPoint PS, this is the
lightest printer in the group.
It has the standard I/O ports, but the
LocalTalk port uses an ancient DB-9
connector instead of a modern DIN-8.
The reason behind this connector choice
is that the port also doubles as the serial
port. However, if you need access to a
LocalTalk network, you're going to have
to track down an old-style DB-9 network
node to make the connection. The printer
has no automatic port-switching; you
have to set that up on the front panel.
For scanned images that covered most
of apage, the G5241-PS/4 occasionally
wrinkled the top portion of the paper. It
didn't damage the wax layers, but the
wrinkles didn't do much for the page's
appearance.

Seiko Instruments
ColorPoint PS
IT he ColorPoint PS has alow-slung design that's marred by a receiving
tray that juts out from the base. There are
three slot panels at the rear. The bottom
slot has astandard parallel port, and this
is the basic hardware configuration. The
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middle slot is for an optional multiport
board with aDB-9 serial, aDIN-8LocalTalk, and asecond parallel port. The top
slot holds extra RAM, so you can expand
memory from 6to 22 MB.
Like the HT-500PS, it has an audible
alarm signal that can be shut off from the
front panel. The LCD panel has decent,
informative messages. Flipping up a
cover reveals amaze of arrow keys and
no fewer than 16 buttons that serve as numeric keypad, function keys, and menu
selection. Most of the time, you'll leave
the entire setup alone except for using the
arrow keys to walk through the printer's
configuration menus.

Tektronix
Phaser II PXi
onsidering the different configurations of the button/LCD panels on
the six other printers Itested for this review, it was interesting to see that the
Phaser II PXi did not have such apanel.
Instead, there are seven LEDs that indicate power, printer ready, error, paper
jam, ink ribbon, cover open, and paper
out. The ready light blinks as the Phaser
II PXi reels in data.
The usual three I/O ports and SCSI
connector are located in the back, along
with quite a few DIP switches that you
would mostly use to force ahardware reset or set the serial-port speed to afixed
1200 bps. As with the HT-500PS, this
back panel comes off so that you can add
SIMM RAM.
The Phaser II PXi uses Adobe level 2
PostScript. As the benchmarks show,
this printer was clearly the fastest in most
categories, with the exception of the
Photoshop print and download. Perhaps
most important, the printer's output was
a winner as well: Tektronix has spent
many research dollars on color dithering

technology, and it shows. The dithering
of the scanned images and the color
wheel are about the best that the BYTE
Lab has seen.
Rainbow's End
Color printing has certainly improved in
the past several years. Simply put, the
output looks alot better. Scanned images
appear less muddy and less flat than
those that were produced with older
printers. Printing performance has improved, too: Even the slowest printer in
this review group produced output several times faster than the now-ancient
ColorScript 100.
But there is still room for improvement. The wax-based inks on paper are
prone to scratches and flaking, so it's not
likely that you'd use these printers to
print acolor newsletter. Instead, most of
these printers will find homes in design
shops or in advertising agencies, where
their output will be used only to proof the
color artwork and other color items that
are destined for final printing in books,
magazines, and other press-printed material.
Pantone-licensed printers, with the
appropriate software, also allow you to
fine-tune the colors in your output. This
gives you aclose approximation of how
the final output will look.
In this situation, the frailness of the
wax pigments isn't an issue. What's important is that your printer's output
allows you to catch glitches or mistakes
before you send afile to be printed on a
typesetter. Even at 50 cents per page, a
thermal-wax-transfer printer reduces
costs by keeping expensive errors to
a minimum. In addition, these printers
are also good for creating overhead
transparencies for business presentations.
My runner-up choices are NEC's
ColorMate PS Model 40 and CalComp's
ColorMaster Plus 6603PS. The ColorMate PS Model 40 did well in the benchmark tests and costs less than the Phaser
II PXi. However, its output quality is not
up to that of the Phaser II PXi, and its
front-panel design is awkward.
The ColorMaster Plus 6603PS has a
middle-of-the-road performance and a
middle-of-the-road price tag. The machine is built like atank, and its output
quality is better than that of the ColorMate PS Model 40. For those who relish
the appearance of their output, the ColorMaster Plus 6603PS is the better choice.
But my personal favorite is Tektronix's Phaser II PXi. It's fast, and the company's dithering algorithms result in
less-grainy scanned images and more

DESKTOP CONVENIENCE
RELIABILITY
LOW COST
SHARP, HIGH QUALITY OUTPUT
FAST PRINTING SPEED
PLAIN PAPER

I
II

ing HP-GL'
At last. Apersonal output device that combines the best features of adesktop laser
and PostScript"
printer with the ability to produce large format
language emulation cards.
drawings. It's called ProTracer — a
At Pacific Data Products,
Optional Printer
Accessories
360 dpi desktop printer/plotter that
we're devoted to customer
S399
produces A, B, as well as C-size output. HP- GL emulation cord
service. We offer a60-day money
PostScript
language
emulation
cord
$499
ProTracer's speed and quiet operback guarantee of satisfaction, one
2MB memory upgrade
$299
year and optional extended warranties,
ation come from the latest Canon
4MB memory upgrade
$499
ink jet technology and an Intel i960
and free lifetime technical support.
8MB memory upgrade
$899
processor. Drawings that take up to
Should
you require areplacement unit
Sheet feeder I ( 100 sheet)
S149
half an hour to print on apen plotter
while
under
warranty, one will be
Sheet feeder II ' ( 100 sheet)
S129
take only five minutes on ProTracer!
rushed to you immediately to minimize
PacificTalk
S199
(AppleTalk interface module)
And, unlike other large format
your downtime.
•Sheet feeder Iis required for use
If you'd like to expand your printdevices, ProTracer isn't limited to
ing
and
plotting
capabilities,
call Pacific Data Products
plotting. Start with the ProTracer base unit that
at (619) 597-3200 ext. 2112, Fax (619) 552-0889.
incorporates resident IBM ProPrinter and Epson LQ1050 emulations, as well as an ADI plotter driver for
AutoCAD users. Then, depending on your needs,
PRODUCTS
choose from avariety of optional accessories includ-

PACIFIC DATA

Pacific Data Products, Inc., 9125 Rao, load. San Diego, CA 92121. l'roTracer is atrademark of Pacific Data Products, Inc. 1561Siropt is aregistered trademark of Adobe Systems, Inc. Canon is aregistered
trademark of Canon, Inc. All other trade naines referenced are the trademarks or registered trademarks of the respective manufactarer. NOIlle image courtesy of AutoDesk Inc. Tiger rendering, artist unknown;
picture part of public domain. ProTracer uses the latest in high technology innovation including PeerlessPage'", the advanced Imaging Operating System from Peerless. EUROPEAN OFFICES: Geneva Tel 1411 22
41 26 SO, Fax 1411 22 41 06 82, France Tel 1331 139 23 20 00, Fax 1331139 61 31 20, U.K. Tel 1441442 231414, Fax 1441 442 23 6540 e1992 Pacific Data Products, Inc.

COLOR AT A REASONABLE PRICE

precisely toned colors in artwork. The
front panel is uncluttered and simple, but
you have to remember to position the
slider to the appropriate medium ( i.e.,
paper or transparency) before printing.
It's one of the pricier printers Itested, but
its speed and results well justify the additional cost. •

Editor's note: Shortly before this article
went to press, Tektronix introduced its
new Phaser II PXe, athermal-wax-trans
fer printer for $4995. The Phaser II PXe
is nearly identical to the Phaser II PXi
just reviewed here, but its lower price is
achieved by using aI6-MHz AMD 29000
processor. Also, maximum memory is
COMPANY

limited to 8 MB, and the SCSI port is
absent.
Tom Thompson is aBYTE senior technical editor at large. He has a B.S.E. E.
from Memphis State University. Contact
him on BIX as "tom_thompson" or on
AppleLink as " T.THOMPSON."

INFORMATION
Tektronix, Inc.
(Phaser II PXi)
26600 Southwest Pkwy.
Wilsonville, OR 97070
(503) 685-3150
fax: (503) 685-3063
Cirelo 1137 on Inquiry Card.

Brother International Corp.
(HT-500PS)
200 Cottontail Lane
Somerset, NJ 08875
(908) 356-8880 ext. 4300
fax: (908) 469-4415
Circle 1131 on Inquiry Cord.

General Parametrics Corp.
(Spectra*Star Model 430)
1250 Ninth St.
Berkeley, CA 94710
(510) 524-3950
fax: (510) 524-9954
Circle 1133 on Inquiry Card.

Océ Graphics USA, Inc.
(G5241-PS/4)
385 Ravendale Dr.
Mountain View, CA 94039
(415) 964-7900
fax: (415) 961-6152
Circle 1135 on Inquiry Card.

CalComp Computer
Graphics Group
(ColorMaster Plus 6603PS)
2411 West La Palma Ave.
Anaheim, CA 92801
(714) 821-2000
Cirzle 1132 on Inquiry Card.

NEC Technologies, Inc.
(ColorMate PS Model 40)
1414 Massachusetts Ave.
Boxborough, MA 01719
(508) 264-8759
fax: (508) 264-8000
Circle 1134 on Inquiry Card.

Seiko Instruments U.S.A., Inc.
(ColorPoint PS)
1144 Ringwood Court
San Jose, CA 95131
(408) 922-5800
fax: (408) 922-5840
Circle 1136 on Inquiry Card.
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Now Shipping:

Even faster and more flexible than before!

ISIS finds the documents you need
faster than you ever thought possible.
Locate and use textual data anywhere on your
hard disk or network in mere seconds.
d

"ISYS replaces ZyIndex for DOS (th the industry standard for
unstructured DOS text retrieval programs." PC Sources 11/91

Usually, the time you want to find information most is when y.ou're in
the middle of something. Without exiting your work, pop 'up ISYS, get
what you need, then copy and paste it into whatever you're working on!
"...ISYS is as fast as lightning...cleanly and intuitively designed,
which makes it an easy program to use." InfoWorld 9/23/91
•
"1SYS...offers good search options and awide range of features '
for the modest price of $395." PC Week 5/20/91
. •

VERSKJN ID 9/11

Free Working Demo Disk

1-800-992-4797
Free Demo Download

I
WI w..:t
E 617.861.9767e

"...fast, easy to set up and 'use, and very powerful" PCM Magazine 12/91
Circle 186 on Inquiry Card (RESELLERS: 187).
650 South Cherry Street, Suite 220 • Denver, Colorado 80222 • (303)394-0091 Fax (303)394-0096
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DEVELOPMENT

THE GREAT
PRINTER BONUS:

©Eastman Kodak Company, 1992

The Kodak Ektaplus 7016 printer gives you abuilt-in bonus of aconvenience copier and, till August 31,

it comes with awhole array of other bonuses!
[it
em .1 r
18

Here's ahigh- quality 16PPM printer with the incredible convenience of abuilt-in Kodak copier.

I
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No wonder it won aByte Magazine Award of Merit. Imagine the increase in your work
group's productivity with adevice that supports both MS DOS and Macintosh computers, simulta-

neously, through four printer ports. If that isn't enough, plug afax board into your PC or MAC computer,
and the Ektaplus 7016 printer becomes aplain-paper fax machine!
Just for the summer of '92, the Ektaplus 7016 printer comes with an impressive list of bonuses, including
adeck of font cards, and supplies— toner and aphotoconductor kit— that should last you ayear. And,
just in case you need an extra incentive to buy now, we'll throw in a $200 cash rebate. This offer ends August 31,
so call now for the name of adealer near you:! 800 344-0006, Ext.456I.
See us at PC Expo Booth 460.
Circle 103 on Inquiry Card.
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Kodak Ektaplus 7016 printer

WHY
SOFTWARE
COMPANIES
ARE
CHOOSING
HARDLOCK

Developers Say...
"Since the Hardlock uses an algorithmic
response chip. Iam assured of the
highest level of protection. Also, the
optional programmable memory
means Ican keep custom
configurations in Hardlock
rather than in afile. Ican
protect my . EXE or .COM
files directly and/or incorporate
Glenco's high level language interface routines into my software.
And. Ifeel confident I'll have Glenco's support if Iuse other
programming languages."

Accountants Say...
"Hardlock provides our
company with ahealthier bottom
line. Since our software can't be
copied, our revenue has steadily
increased. The unique programming board allows us to
program the Hardlock in seconds.
This ensures optimum delivery
schedules from Glenco and alower
inventory cost for us. Hardlock's
field programmable feature
means asingle Hardlock can
protect more than one product."

End Users Say...
"Hardlock allows me to backup my
software investment.
Ijust plugged
Hardlock into the
printer card,
connected the
printer cable,
and forgot about it.
Since Hardlock
doesn't require a
battery, Iam
assured of reliability
and no down time.

Actual size shown

Hardlock — programmable, algorithmic
response and memory option — all in one

Ii

GLENCO
ENGINEERING INC.

HARDLOCK'

SERVING THE SOFTWARE INDUSTRY SINCE 1979

270 Lexington Drive
Buffalo Grove, Illinois 60089-6930
(708) 808-0300 FAX 808-0313
1-800-562-2543

H

A

The Preferred Protection System!
1-800-562-2543

D
For a distributor in Europe contact. FAST Electronic GmbH

l<
49-89-539800-20

FAX 49 89 539800-40

For International information circle 106, For End- User information circle 107 on Inquiry Card.
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Looking for Answers? Ask Muse
DON CRABB

0

ccam Research's Muse is an innovative Macintosh program that
combines database and spreadsheet
functions with anatural-language query
tool. Because it facilitates analysis by
making it easier to get through tons of information and find what you're looking
for, Muse could help many managers and
executives do their jobs faster, cheaper,
and better.
Muse is one of the most impressive ad
hoc data-analysis tools available today. It
combines an internal database engine,
data dictionaries, an English-like query
system, what-if capabilities, and charting tools. This is an enterprise-wide program that you can use to view and analyze data from different locations. For
example, you can tap into adatabase on a
mainframe or an office file server and
pull the information into your Mac.
Since Muse is an ad hoc data-analysis
tool, you make it do your bidding by asking it questions. In the Script window,
which looks something like a sheet of
ruled notebook paper, you can type the
query " How many copies of Product X
did we sell in Europe last year?" On the
next line, you get Muse's reply, which is
based on information the program extracts from adatabase. You also use the
Script window to define relationships in
your data. The Script interface takes
about 2seconds to figure out.
The program's large built-in lexicon
helps prevent it from falling into the trap
of other natural-language parsing products: not understanding enough English
words. Muse can evaluate the declarations or the questions you pose in the
Script window by using its lexicon, by
searching custom lexicons, by working
with its built-in arithmetic functions, or
by accessing data in its relational database. Ifound that it makes few mistakes.
Changing the program's knowledge
base is relatively easy. You can add mathematical formulas, Boolean operators,
constants, relational operators, and other
functions to Muse's lexicon of more than
1000 definitions.
Because it is equipped with its own
reference library, Muse can easily handle things such as unit conversions. You
could, for example, ask it, " How many
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Muse's graphics
tools can chart the
data you explore
in WorkBooks.
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kilometers in 500 miles?" Muse already
understands things like chemical formulas, the periodic table of elements, physical measurement systems, and other useful data (rather like the big tables you
find in an almanac).
Pour Data into DataBooks
Muse stores the data you want to analyze
in DataBooks, which are relational databases. These collections of information
can sit on afile server, accessible to everyone on the LAN (they can be password-protected). Each one can contain
data created within Muse or data from
any number of other sources. You can
import data from most popular databases
and spreadsheets. The program supports
common formats, such as DBF, WKS
and WK1, SYLK, DIF, ASCII, delimited text, and fixed-field-length text. Each
DataBook can hold up to eight dimensions. Muse lets you organize DataBooks
of up to 64,000 homogeneous or heterogeneous data structures each.
Muse works with Apple's Data Access
Language and with Fairfield Software's
Clear Access program, both of which import data from SQL (Structured Query
Language) databases into Muse DataBooks. Itested the Clear Access connection using aSybase database running on
aNext server. Iwas able to import data
from the Sybase tables and use it to create
DataBooks and WorkBooks. During
testing, Ialso imported DIF, SYLK, and
WKS files from other networked Macs
and from the Next machine.
Setting up DataBooks will likely be
considered ablack art by many Musers. I

1
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ACTION SUMMARY

WHAT MUSE IS
It's adata- analysis package
for the Mac that combines some
database, spreadsheet,
and charting functions with
English- language query tools.

II LIKES
Query system, what-if
capabilities, relational database
engine, hooks to mainframe
databases, and customization
capabilities.
• DISLIKES
Limited display of dimensions;
difficulty of setting up DataBooks.
• RECOMMENDATION
If you have Macs and need to
access, query, and analyze data
from different sources, buy Muse.
PRICE
$695
II FOR MORE INFORMATION
Occam Research Corp.
42 Pleasant St.
Watertown, MA 02172
(617) 923-3545
fax: (617) 926-3262
Applelink: OCCAM.HELP
Circle 1228 on Inquiry Card.
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ASK MUSE

recommend that the chore be left to those
in an organization who already understand how relational databases are designed. Even though the Muse reference
manual makes avaliant effort to demystify the whole thing, Muse DataBooks
are as serious as aheart attack and apain
to create.
The Spreadsheet Interface
Muse displays data in aspreadsheet format called aWorkBook. Although WorkBooks serve as data depositories, their
primary function centers around analysis. Within agiven WorkBook, you can
pretty much flop around and evaluate
your data any way you like, as if you were
in a natural-language spreadsheet. You
can fill WorkBooks either with data
from a DataBook or with material that
you've keyed in directly.
To work on data, you can use formulas
or built-in arithmetic transformations.
With the what-if tools, you can speculate
on the effects of changes. (If, for example, you lower the CEO's compensation
rate, what does that do to the bottom
line?) You can create whole sections of
speculative data, just to see how it plays

A

nyone who

needs to sift through
lots of data will find
Muse helpful.

out, and Muse will keep special track of
it so it doesn't alter your real data.
The program has agood set of charting and graphing tools (see the screen).
As you'd do with a spreadsheet, you
select the data you want to graph and then
pick your chart type. Muse can draw
two- or three-dimensional charts and animated graphs (timeseries data can really benefit from that).
Needed: FPU, aSerious Mac
Muse needs an FPU. The program comes
in FPU and non-FPU flavors, but Iwould

not recommend running it without acoprocessor. If you expect to do complex
graphing, you will fall asleep waiting for
the machine to finish the floating-point
machinations it must go through using
Apple's SANE (Standard Apple Numeric Environment) routines without assistance from an FPU. The difference in my
tests on aMac IIsi (with the Apple NuBus/68882 FPU card alternately installed and removed) showed the considerable improvement the FPU made to
complex graphing performance. Graphing was faster by as much as 50 percent
with the FPU.
You'll need aserious Mac. While Occam recommends a 68030- or 68040based Mac with a40MB hard drive and
5MB of RAM, I'd say the minimal configuration to keep you sane would be a
Mac IIci with 16 MB of RAM, a160-MB
hard drive, and an accelerated 24-bit
monitor to display those snazzy animated
graphs. You can run Muse with System
6.0.5 or higher, but Occam recommends
System 7.0. You will also need anetwork
connection so that you can import data
from your databases sitting elsewhere or
import simpler data (like Lotus 1-2-3

Rub lamp and say:
"D want vivid color from an affordable printer."
"D want vivid color frown an affordable printer."
"D want vivid color from an affordable printer."
Df tkat doesn't work call 1-800-835-6100, Dept. 22j:

The Phaser" II PXe color printer produces 16.7 million of the world's brightest, most vivid colors. It prints at 300 dpi onto transparencies or paper using
PostScript Language-Level 2. It works with PC or Mac applications, it's fast, it's networkable and at $4995, unexpectedly affordable. Rub for awhile, then call.

Tektronix
Circle 163 on Inquiry Card.

ASK MUSE

WKS files) that's sitting on the office
file server.
Quirks
Although others have reported some
error-handling flubs with Muse 1.0, I
could not duplicate these miscues. Indeed, Muse was aheck of alot more stable than some of the tried-and-true dataanalysis and reporting software I use
regularly. Muse does have acouple of internal problems that should be fixed:
Leading zeros are not permitted in lexicons, and Muse doesn't store dates as
real numbers (so you cannot chart them).
One interface quirk that bothers me is
the limit on the WorkBook dimensions
that you can display concurrently. Although Muse can show as many as eight
dimensions of data, it will show only
four at the same time in one WorkBook.
Because of this limit, you can't display a
WorkBook in which all eight dimensions
contain real data vectors on the screen
simultaneously. That makes anything
more than two-way comparisons tough,
since you are navigating through the additional dimensions as if they were pages
or chapters of abook. Occam needs to

improve on this display metaphor to
make it easier to visualize multidimensional data.
Who Needs Muse?
The most critical issue with Muse is not
its prowess but its applicability. Anyone
who needs to sift through lots of data—
from financials to survey results to baseball statistics—will find Muse helpful. It
can be particularly good at examining
scientific data (with its graphical orientation and scientific lexicon) and at business forecasting (where the query language will allow exploration of some
pretty amazing what-ifs).
The critical implementation issue with
Muse is the DataBooks. Corporations
will want to build many DataBooks from
their SQL tables and other big-iron data
and stick these DataBooks down on departmental servers, where Muse users
can access them. Frankly, even with decent connectivity tools like Clear Access, if you have to build the DataBooks
yourself by importing data from aSQL
table or even from more prosaic sources
like adBase DBF file or Lotus WKS file,
you'll be much less likely to use Muse as

it's intended. The data- import function,
like that in most data-analysis products,
will numb you into submission if you
aren't careful. Importing can be tedious
with Muse because you have to spend a
lot of time setting up the import filters.
Better let your IS jocks put together some
institutionally important set of DataBooks that you can start with.
Muse is not magic. But it does give IS
managers some good tools for getting the
data from the mainframe to the local
Mac server, including its own flat- file
data loader as well as SQL hooks, courtesy of Fairfield Software's Clear Access
SQL system and Clear Links code. This
is anew kind of tool that executives and
managers need to explore. If you're using
Macs and need to do ad hoc analysis of
data from different sources, you should
buy Muse. •
Don Crabb is the director of laboratories
and a senior lecturer for the computer
science department at the University of
Chicago. He is also a BYTE consulting
editor and the author of MacWeek Guide
to System 7. He can be reached on BIX as
"decrabb."
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The Earth Pledge poster,
entitled 'Last Turn, Your
Turn', measures 25' X26'
and is printed on recycled
•

EARTH SUMMIT

' 92

80 lb. cover textured

e"..«

RIO DE JANEIRO

JUNE

1- -

12

art stock

L AST DECEMBER, AN URGENT PLEDGE TO SAVE THE PLANET WAS LAUNCHED BY THE EARTH SUMMIT '92 —
OFFICIALLY KNOWN AS THE UNITED NATIONS CONFERENCE ON ENVIRONMENT AND DEVELOPMENT (UNCED ). THIS
UNIVERSAL CALL PRECEDES THE UPCOMING EARTH SUMMIT, WHERE 174 WORLD LEADERS WILL MEET IN RIO DE J
ANEIRO
THIS JUNE TO DISCUSS HOW TO HALT THE MOUNTING DEGRADATION OF THE EARTH'S LAND, SEA AND AIR, AND
ADVANCE ECONOMIC GROWTH THROUGH SUSTAINABLE DEVELOPMENT.
The official poster to promote the Earth Pledge has been created by

your Earth Summit '92 posters today! Or write the Earth Summit Pledge,

renowned artist Robert Rauschenberg, and donated by the Robert
Rauschenberg Foundation. It can be yours for only $ 19 if you act quickly

specify the number of posters you want with an enclosed check for the
appropriate amount (include $3.00 for shipping and handling per order),

by calling the toll-free number below. Soon to be acollector's item, this
beautiful expression of support for this important summit will mean so
much more when you make it your own. Call 1-800-528-3400 and order

and send it with your name and the address to: Ivy Hill Corp., 4800 So.
Santa Fe Ave., Los Angeles, California 90058. An: Fulfillment Dept. Make
check payable to the Earth Summit Pledge. Allow 4-6 weeks for delivery.

‘EART"I'ULTM
F MIT'92
Let's all put our hands together.
Take

The Pledge" today.

The Earth Summit Pledge is anot-for-profit, tax-exempt foundation 1The Earth Pledge poster hu been printed by hvy Hi Corp, a. subsidiary of Tyne-Warner, Inc 1This advertisement has been created by McGraw-Hill, Inc.
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Database Publishing with Style
JAMES E.

POWELL

Ventura DBP Lite

Dol,bose

Vice
Database

T

urning database information into a
good-looking document can be atedious, time-consuming task, even
with a good report writer. Enter two
database publishing programs: Ventura
DataBase Publisher (VDP) and PageAhead. Both are Windows programs that
let you take gallons of data, funnel it
through a desktop publishing package,
and generate an attractive report. Both
offer features that make converting data
into a polished catalog, directory, or
price list an easy operation, even for people without programming skills or extensive database experience.
The trouble with standard database report writers, even add-ons such as R&R
Relational Report Writer, is that they
don't offer the sophisticated formatting
and layout tools found in desktop publishers. The trouble with desktop publishers is they don't let you tag specific
text—alast name or atitle, for example—
across awhole document all at once; you
have to format or stylize each text string
individually. This can be a Herculean
task when working with alarge database.
Database publishing combines the retrieval features of adatabase with the typographical power of adesktop publishing package. VDP and PageAhead let
you specify which records you want and
how they should be sorted. You can set
fonts and formatting features and then
export the results to adesktop publisher
to perform the actual printing.
For example, VDP can publish data
stored in DBF (dBase) files or convert
data from a flat ASCII, SDF, or CDF
file. The program can pour data into
Ventura Publisher 2.0 and higher, PageMaker 3.1 and higher, and any version of
Interleaf. (A GEM version is also available.) PageAhead 1.1 supports DBF and
Oracle files. It prepares data for use with
PageMaker 3.x and 4.x; with the latest
version, 1.1, it now works with avariety
of word processors.
These two programs will save you
considerable time and energy when you
have updated your database and are
ready to generate a new version of the
output. They let you reuse layouts and
text styles. To create an updated publication, you simply import the updated
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record selection in
Ventura DataBase
Publisher. The
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database into your database publishing
package; anew edition is ready for printing. If you need different versions of the
same document (e.g., a regional directory and a companywide version), you
just change the selection criteria from
within the database publishing package.
Ventura DataBase Publisher 3.1
Either with a pull-down menu or with
icons in aflowchart format (see screen
1), VDP leads you through all the necessary steps of producing areport: selecting and viewing the database, choosing
a process method (the publishing software), selecting records, sorting data,
selecting fields, assigning field attributes, setting global attributes, and producing the output.
When you select adatabase, VDP displays awindow showing the field names
on the left and the values for the first
record on the right. You press buttons to
move to the first, last, next, and previous
records, or you can jump to a specific
record using a search value. VDP and
PageAhead don't let you change values in
the database—you can only view them.
The next step in VDP is to select the
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process method. Besides choosing which
desktop publisher to use, you can give
VDP specific formatting commands:
Add tabs after each field to create aquick
columnar report or add an em space before each field and acarriage return at
the end of each record so text will wrap
from line to line, depending on how you
set up the desktop publishing program.
Using on-screen push buttons, you
then select which records are to be included. You can select records that match
or fail to match one or more conditions.
You pick the field name from alist box,
specify matching conditions in another
box, and push radio buttons to select the
condition (equal to, less than, and so on).
Sorting records is not complicated:
From alist box, you select the field and
specify ascending or descending order.
You can specify the type of sort, such as
ASCII, or use acustom sort table. The
custom option lets you specify letters
with the same weight; you can use this to
let E, e, and êsort together. You can also
specify how to sort numbers: as numerals or as characters. And you can capture
afirst-letter change, which is useful for
personnel or phone directories.
continued
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In the next step, you set field attributes. This is where VDP really shines.
Here you assign database publishing tags
to afield, text to print before or after the
field, formatting commands, and whether afield should be used for aheading.
You can set single or multiple fields as
headings. You can tell the program to
print aheading only when it changes or
if any field within amultifield heading
changes. You can set afield's capitalization rules—capitalizing each word, capitalizing just the first letter in asentence
or phrase, or setting text as uppercase or
lowercase.
If your database contains abbreviations or codes, you can specify adictionary to convert the data when published.
This is called afield substitution dictionary. For example, if the department
field in your database contains acode,
such as " 45," you can tell VDP to print
"Systems Development" instead. You
don't touch the original data; you merely
convert it when it is published.
VDP also provides word substitutions.
Unlike the field substitution dictionary,
which works on the entire contents of a
field, the word substitution dictionary
works on words within fields. For example, you can enter # 1.23 in the database
and print £ 1.23. String substitution is
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Formal

They take raw information from a
database, funnel it into adesktop
publishing program, and help
you turn it into agood-looking
report.
II LIKES

Ease of use, ability to stylize text
strings across an entire document,
and sorting capabilities.

CI

• RECOMMENDATION

Although both packages can be
recommended, PageAhead excels
for its greater publishing
capabilities and better use of the
Windows environment. Ventura
DataBase Publisher well serves
Ventura or Interleaf users.
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used with capitalization rules so that McDonald, for example, is not changed to
Mcdonald. PageAhead allows the same
option, as well as " regular expressions"
for more powerful replacement rules.
But VDP makes it easier to implement
substitutions; it offers you fewer options
and has aless confusing interface for this
procedure.
Individual field formatting (i.e., type
style, fonts, and so on) is tricky. Using a
custom keypad on the screen, you click

• PRICE

Ventura DataBase Publisher 3
$295
PageAhead 1.1, $ 295
• FOR MORE INFORMATION
Ventura Software, Inc.
15175 Innovation Dr.
San Diego, CA 92128
(800) 822-8221
(619) 673-0172
Circle 1229 on Inquiry Cord.
PageAhead Software Corp
2125 Western Ave, Suite 300
Seattle, WA 98121
(800) 967-9671
(20o) 441-0340
Circle 1230 on Inquiry Card.
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• DISLIKES

Ventura's lack of support for
word processors; PageAhead's
high learning curve.
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PageAhead uses a
spreadsheet-like
interface. In the
Query Table (top),
you select records;
the Answer Table
(middle) shows
you the results;
and the Work
Table is where
you specify text
formats and
styles.

on the features you want to set. You can
control the formatting characteristics
each button represents. Unfortunately,
with only three characters to work with
on each key, the buttons' use may become obtuse: While Bld means bold, Hlb
is less obvious (it means hard line break).
When you have finished formatting,
you're ready to create the actual output
file. VDP creates atext file and a " chapter" file. The . TXT file is displayed in a
scrollable window, but it doesn't appear
formatted. Rather, you see Ventura Publisher's formatting characters, such as
<9> for a tab. PageMaker users will
create two files: a . DBP and a . PM4 or
.PM3 file (depending on which version
of PageMaker you're using). Interleaf
users get two . DOC files. Neither VDP
nor PageAhead gives you aWYSIWYG
preview before pouring the data into the
desktop publisher.
PageAhead 1.1
PageAhead offers many of VDP's features but has aunique interface that offers greater visual feedback about the
final output. It uses three spreadsheetlike displays: one to show the field names
and enter conditions, another to show the
result of these conditions, and the last to
control the actual display of data (see
screen 2).
The first step in the process is to select
adatabase. A Table Information window
shows each column (field) name, its type
(decimal, character, or date), and data
length. Here you use PageAhead's first
spreadsheet, called the Query Table. The
field names are displayed in the column
heading, along with acheck box.
Here's an example of how this part of
the program works. To select departments less than 100, enter < 100 in the
first row. You can enter AND conditions

Frankly Fenton, when Inamed
you Manager of excess inventory,
this isn't what Ihad in mind.

EXCESS
amd
OBSOLETE
INVENTORY

Turn your excess inventory into
asubstantial tax break and help
send needy kids to college as well.
Call for your free guide to learn how
donating your slow moving inventory can mean
agenerous TAX WRITE OFF for your company.
Call 708-690-0010
Peter Roskam
Executive Director

P.O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565

Excess inventory today...student opportunity tomorrow
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by placing two conditions in the same
row, such as > 100, < 500. More than one
condition can be entered in the same row
(Sales < 1000, Department > 100) to
include records that meet both conditions. If a record meets acondition on
either of different rows, it is included.
In addition, PageAhead supports the relational operators IS NULL, IS NOT
NULL, LIKE, and NOT LIKE (the last
two are for pattern matching).
This query-by-example mode is the
default. PageAhead offers a mode for
entering SQL (Structured Query Language) commands. You may want SQL
mode if you are entering SQL extensions
specific to aparticular DBMS or entering complex entries (e.g., correlated subqueries). You can also view your queryby-example request in SQL mode to see
how the translation is handled.
PageAhead allows you to combine information from two or more tables by
joining the databases on common columns. Whereas VDP handles a single
DBF file, PageAhead allows for relational processing.
When all conditions and check boxes
are complete, you ask PageA head to
"query now" and it will give you an
Answer Table. This shows the data retrieved by the query. It is for reference
only; you can modify the table display
but not the data itself. A form view lets
you view any row of data in adata-entry
form (one field and its value per line).
If the Answer Table shows you the
data that you expect, the next step is
to add the formatting commands. You do
this by opening up the last of the three
spreadsheet views, the Work Table.
The Work Table contains the same
data in the same initial order as the
Answer Table but provides several button bars. Clicking on the style bar gives
you amenu of formatting tags, such as
paragraph style, column style, font, font
size, and color.. The button bar contains
three groups of buttons that provide
shortcuts for layouts and replacements
(e.g., capitalization and text substitutions). A set of layout-related buttons displays symbols to determine how data is
separated (e.g., tab or new line).
PageAhead makes good use of the
Windows environment. It's more graphical than VDP. Within the Work Table
you can click and drag columns to rearrange them. You can change column
widths by pointing to aboundary line between columns and dragging it until it's
the width you want (or you can select a
numeric value from apull-down menu).
To sort data, you select the Sort menu
option. A list of available columns is dis334
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played. Click on the fields you want to
sort on (up to 10), and they fill the " Sorting columns" list box. Pressing the Up or
Down buttons allows you to rearrange
the order of the sort fields selected.
Besides letting you choose ascending
or descending order, PageAhead offers
several unique sort options. You can sort
areport on afield in the Answer Table or
in the Work Table—including fields that
do not appear in the report itself. You
can also sort on what PageAhead calls
"underlying data." For instance, PageAhead displays data as text, even for
dates, but it will sort afield based on its
actual type. Therefore, atext sort would
display April 1before March I; when
sorting by underlying data, PageAhead
sorts the column according to the value
in the field, so March 1appears before
April 1.
PageAhead also lets you create asummary, using operators such as MIN,
MAX, SUM, COUNT, and AVG. This
allows you to select two fields, such as
department and annual sales, and generate an Answer Table summarizing sales
by department.
When it comes to formatting, PageAhead lets you separate fields by tabs
(the traditional approach) or group fields
into aparagraph. At the end of each paragraph, PageAhead inserts ahard return.
A pop-up window lets you specify text
before and after each field, including
spacing. If data is not present in the field,
the text can be suppressed.
Formatting overrides can change paragraph or column styles when the value is
found in atable. When aTERMS field
contains " LIMITED OFFER," for example, you can print the text in bold.
PageAhead can incorporate graphics in
the final output, so adatabase field containing the filename of the graphical
image can be interpreted to display the
actual image in the final output.
Like VDP, PageAhead lets you replace
data (e.g., "Southern Region" instead of
"region 4") for entire fields or for just
portions of text. You can delete data, too,
so you can keep only an employee's last
name in afull-name field. Another replacement option allows you to rearrange
data, so that A Tale of Two Cities sorts as
Tale of Two Cities, A.
Like VDP, PageAhead lets you specify capitalization rules and exception
tables. A Separator Table stores the characters used to delimit words, and by default it includes characters such as (, [, /,
;, and +.
When you are ready to go to PageMaker, you save the PageAhead file,
open PageMaker, and bring in ("place,"

in PageMaker parlance) the tagged database file.
PageAhead 1.1 can prepare files for
Windows word processors, too. Specific
directions are provided for Microsoft
Word for Windows 1.1 and 2.0, WordPerfect 5.1, Ami Pro 2.0, and other word
processors supporting RTF (Rich Text
Format). It will also work with files for
DOS word processors, including Word
5.0 and 5.5, WordPerfect 5.0 and 5.1,
and others supporting RTF.
Which One?
VDP and PageAhead let database novices easily specify which records they
want to include in a document. Both
products are also good for anyone who
does not have update access to adatabase
but needs to change the way information
is presented in print. You can change the
look of the published data without modifying the original data itself.
VDP is easier to use than PageAhead,
and its flowchart approach makes it easier for novices to get up and running
quickly. VDP's variety of dictionaries
and exception tables should be sufficient
to modify the output of all but the most
demanding reports.
Both programs support PageMaker.
VDP also works with Ventura Publisher
and Interleaf; PageAhead does not. But
PageAhead does support several word
processors; VDP does not.
PageAhead has several unique features, including the ability to work with
relational databases, gathering data from
more than one database. It also sports a
stronger feature set—you have more options and control with PageAhead, but
the trade-off is ahigher learning curve.
If you routinely have to turn raw data
into polished reports, you would do well
to consider either of these programs. Of
the two, Iwould pick PageAhead. It provides more publishing-type capabilities,
makes more use of the Windows environment, and gives more visual feedback
about how your document will look.
VDP is more suitable for someone who is
not afrequent user of desktop publishing
or graphics programs and is mostly interested in cranking out a report quickly.
Ultimately, your selection will have to
depend on which database and desktop
publishing packages you prefer. •
James E. Powell is president of Masterware, Inc., in Seattle. He is author of Designing User Interfaces (
Slawson Communications, 1990). You can reach him
on BIX do "editors," on CompuServe at
70401,3642, or through MCI Mail at
474-8814.
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Premiere has been used to consolidate two QuickTime video clips and apply special
effects. Clips can be viewed in their own windows (as in-the upper left part of the
screen). The Project window (lower left) shows clips and information about them.
The Construction window (most of the right side) shows aspecial effect (crossdissolve) being applied to two video tracks, plus an overlay in the Super track. Sound
tracks are at the bottom. The Preview window (upper right) shows the assembled
result. (
Terminator 2images courtesy of Carolco/Lightstorm.)

0

ne of the hottest tickets around features SuperMac Technology's VideoSpigot and Adobe Systems' Premiere, which debuted recently as two of
the first tools for assembling QuickTime
productions on the Macintosh. VideoSpigot is areal-time video digitizer on a
NuBus board, and Premiere is moviemak ing and editing software that lets you
combine audio and video.
If you'll recall, Apple's QuickTime
gives the Mac OS aprotocol for managing time-dependent elements, such as
audio and video, and it represents agiant
step forward in the integration of multimedia and personal computers. With
QuickTime, Mac users can handle moving images combined with sound as they
do other information on the Mac: by easily copying and pasting material from
one area to another.
But before you can really take advan336
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tage of QuickTime, you need QuickTime
data, or movies. VideoSpigot captures
live video into aQuickTime movie format, and Premiere allows you to edit
and merge these movies and audio data.
These two products are sold separately.
During my tests they performed nicely
together and had me making QuickTime
movies in a relatively short amount of
time.
But my experience using both aQuadra and a Mac IIci also tells me there
must be Quadras in QuickTime heaven:
For performance's sake, you're better
off doing QuickTime work with the most
powerful Mac you can get.
At press time, other products, such as
Diva's VideoShop software, were about
to reach the market. Also, ahandful of
QuickTime applications were available
(see the text box " Budget QuickTime
Tools" on page 338).

Digital Video and Audio
The VideoSpigot board funnels in live
video and audio signals, converts both to
adigital format, and then saves this data
to disk, all in real time. This is no mean
feat considering that it captures and converts ascreen of video (called aframe) to
24-bit digital data. Furthermore, VideoSpigot continuously processes 30 of these
frames per second for NTSC video (or 25
frames per second for PAL, the European standard).
VideoSpigot does this by operating
completely in YUV color space. YUV is
astandard digital video format in which
the frame information is encoded as a
composite signal of chrominance and luminance data. This arrangement incurs
no overhead or performance penalty because there's no video conversion between the Mac's native RGB space and
the YUV format. For live NTSC video,
VideoSpigot displays and records frames
at fixed sizes from 160 by 120 pixels to
320 by 240 pixels. For PAL, the frame
sizes range from 192 by 144 pixels to 388
by 288 pixels. You can record large images at 640 by 480 pixels (NTSC) or 768
by 576 pixels (PAL) from still video.
VideoSpigot's actual capture rate is
determined by the frame size, whether
audio is being recorded, the host Mac's
processing power, and the hard drive's
speed. Slower Macs will record video
signals at lower frame rates. For example, a Mac IIci will handle about 15
frames per second.
VideoSpigot follows the Mac tradition
of easy installation: You pop the hood on
the Mac, plug in the board, load the software, and go. The board has an RCA jack
for video input; there's no S-video connector. Itried VideoSpigot with two
Macs in BYTE's Multimedia Lab. The
first was a Quadra 900 with 8 MB of
RAM and a 160-MB hard drive. Iused
the Quadra's built-in video. The second
was aMac Hci with 8MB of RAM, an
80-MB hard drive, and an Apple 8.24
GC display board. NTSC video came
from a Panasonic AG-7750 Super-VHS
VCR, a Pioneer videodisc player, or a
Canon A-1 digital video camera.
Dealing with audio input on the Quadra was just amatter of plugging acable
into the RCA sound jack on the computer's back and selecting it in the Sound
Control Panel. Getting sound into the
IIci was atad more complicated: Ihad to

IV

route the audio into an old Farallon MacRecorder and copy the MacRecorder
Driver 1.0 to the Extensions folder.
VideoSpigot comes with a recording
and viewing application called ScreenPlay. Using ScreenPlay to play the video
on the Quadra, Igot a160- by 120-pixel
window displaying the incoming color
video in real time, with the audio blasting from the computer's hefty speaker.
On the other hand, the Mac Ilci was mute
during recording, and the video display
dropped frames as the computer struggled to keep up with the incoming data.
This is because the ScreenPlay application disables the audio monitor on older
Macs to prevent the computer from bogging down. Playing back acaptured movie revealed that the audio was recorded in
the file. You'll need an external speaker
or TV to monitor the audio signal with
this setup. The Quadra's own monitor
and audio are more than adequate.
The frame-capture rate varies according to the Mac you're using and what
you're recording. If you hold down the
Option key when you start recording,
ScreenPlay stores the frames into memory rather than to disk. This improves the
frame-capture rate but limits the recording time to the amount of RAM you have.
On the IIci, the frame rate varied from
10 to 15 frames per second, depending
on the storage destination (disk or memory) and whether audio was being recorded. On the Quadra, values ranged
from about 22 to 30 frames per second.
ScreenPlay provides basic editing
tools. You can crop undesired sections
out of the frame during the recording
process. For example, while recording a
letterboxed version of Terminator 2, I
cropped out the black horizontal strips at
the top and bottom of the picture to reduce the file size. Other controls let you
adjust hue and saturation of the video.
But ScreenPlay provides no way to adjust
the brightness or contrast.
After you have recorded a video sequence, a slider bar lets you use the
mouse to move about the clip to ageneral
area of interest; two buttons let you step
forward or backward aframe at atime to
zero in on an exact frame. A pair of In
and Out bars lets you trim frames from
the beginning or end of aclip. VCR-style
buttons let you start and stop recording
video data easily. Oddly, ScreenPlay
doesn't let you cut or paste clips.

Once you've captured and trimmed a
movie clip to your liking, you save the
raw data in a VideoSpigot file, or you
can compress it, reducing the file size as
it's saved in the QuickTime format. The
VideoSpigot Extension supplies several
compressor/decompressors for this purpose. You select a different bit depth
(from black and white to millions of
colors), the image quality, and the compression method from adialog box. You
can preview the effects these choices
have on the clip before saving it. Currently, VideoSpigot uses Apple compressors,
which compress at aratio of 6to 1.
By the time you read this, SuperMac
expects to be shipping a software upgrade that will yield compression ratios
of 20 to 1. Still, the high-quality versions
of QuickTime movie files tend to be
huge: Several seconds' worth can easily
occupy 2to 5 MB. If you plan to store
more than afew short clips, you'll want a
hard drive that's both fast (to help with
the frame-capture rate) and large.
Adobe's Premier Editing Studio
Once you've captured video clips using
VideoSpigot, what do you do with them?
This is where Adobe's Premiere application steps in. The program, originally
developed by SuperMac, is analogous to
an editing studio, where you combine
sound and video, along with special effects, to make acomplete movie. Iwas
able to combine a variety of sounds,
clips, and effects to make movies (see the
screen).
You start by importing the various
components that you'll need. These can
be VideoSpigot clips, other digitizer
boards' QuickTime movies, sound files,
and PICT images that act as mattes or
overlays. The windows containing the
clips have sliders and controls so that .ou
can preview them and set In (starting)
and Out (ending) points. Premiere uses
32-Bit QuickDraw's GWor1c1() traps,
which provide two major benefits. First,
they give you precise color control, especially for dithering a24- or 16-bit clip
down into an 8-bit-deep graphics environment. Second, on those graphics accelerator boards that are equipped with
GWorld() RAM, the movie data gets
cached on the display board, resulting in
faster screen updates and playback.
Next, you load your choices into the
Project window, which serves as adata
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ACTION SUMMARY

MI WHAT VIDEOSPIGOT AND
PREMIERE ARE
SuperMac's VideoSpigot
is areal-time video digitizer
board that creates QuickTime
movies. Adobe's Premiere is a
program for assembling and
editing QuickTime movies.
II LIKES
VideoSpigot and Premiere
complement each other
as hardware and software
components. Both are reasonably
priced and easy to use.
• DISLIKES
VideoSpigot needs brightness
and contrast controls, and it
doesn't let you cut and paste.
Premiere needs Balloon Help
to guide the novice; 8- bit audio
output could be alimitation
for some users.
• RECOMMENDATIONS
Anyone who wants to use
QuickTime for media integration
on the Mac, and wants to do it
now, should consider this winning
combination.
Ill PRICE
VideoSpigot: NuBus version,
$599; Mac Ilsi and LC version,
$499; Premiere, $ 495
• FOR MORE INFORMATION
SuperMac Technology
485 Potrero Ave.
Sunnyvale, CA 94086
(408) 245-2202
fax: (408) 735-7250
Circle 1221 Inquiry Cord.
Adobe Systems
1585 Charleston Rd.
P.O. Box 7900
Mountain View, CA 94039
(415) 961-4400
fax: (415) 961-3769
Circle 1222 on Inquiry Card.
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QUICKTIME TOOLS

Budget QuickTime Tools

y

ou don't have to be George Lucas or Steven Spielberg to produce QuickTime movies. Several low-cost editors and players
are available, and more are on the way.
Popcorn, afreeware application from
Aladdin Systems, lets you play QuickTime movies and provides rudimentary
editing operations, such as trimming
sections out of QuickTime movies. Contact Aladdin Systems, Deer Park Center, Suite 23A-171, Aptos, CA 95003,
(408) 685-9175.
For those who need to make Mac
software product demos or training
tapes, there's Spectator. It records Mac
screen activity and stores it as aQuick-

Time movie. You can save these movies
as stand-alone applications that play
themselves, much like self-extracting
archives do. Spectator costs $200 and is
available from Rock Ridge Enterprises,
620 Hidden Valley Dr., Suite 102, Ann
Arbor, MI 48104, (313) 663-0706.
Also from Rock Ridge Enterprises is
VideoBeep, a $40 product that patches
the system beep so, instead of the Mac
just beeping, it plays aQuickTime movie. It's aneat hack that undoubtedly consumes lots of CPU clock cycles júst to
present something on the screen when
an alert appears. But it turns your machine into something more entertaining
than just a9-to-5data bucket.

Premiere does its job handily as a
QuickTime movie editor. It enhances the
value of VideoSpigot by allowing you to
correct the brightness and contrast of
your clips and assemble the raw material
into a finished, polished product. The
program does not provide for time codes,
so you can't transport rough-cut QuickTime movies to a professional editing
system for final polish.
Premiere's one major flaw is its maddening tendency to have essential menu
items be dimmed until you click in just
the right window or workspace. Implementing System 7.0's Balloon Help, in
which the balloons would explain why an
item is dimmed (e.g., " You need to pick
an object in the Super track to use the
Transparency Sett i
ngs" ) would eliminate this frustration.
Judgment Day
Who needs these two QuickTime tools?
Anyone who must capture data from different sources and edit it into aprofessional-quality presentation, such as a
sales report with animated graphics or
atraining video. For example, ahealthcare company might create adocument
that uses video and audio to teach about
electrocardiograms. The video material
would show trainees what they might see
on a scope in intensive care, while the
sound would give them an idea of what
they might hear using astethoscope. The
presentation's creator could use VideoSpigot to capture the screen traces and
sound and could then turn to Premiere to
edit the captured data before pasting it
into the final document.
Keep in mind that QuickTime is at the
edge of new technology, and that edge is
somewhat rough. VideoSpigot and Premiere are very helpful tools, but they are
limited by the constraints of QuickTime,
particularly in the picture window's size.
Don't expect the movies on your Mac
screen to look like the movies coming out
of your VCR. What's most important
about these tools is what they portend.
VideoSpigot and Premiere complement each other perfectly: VideoSpigot
hardware creates QuickTime videos that
Premiere then lets you put together in
useful ways. Both products are practically required for any serious QuickTime
work. The possibilities are limited only
by your imagination. •

Premiere supplies a bevy of specialcontainer for PICT images, movies, and
effects plug-in modules. You just click
sound clips. Then you drag the desired
on the effects you want and drag them
clips into the Construction window. This
into the Construction window. You can
window acts as an electronic storyboard
determine when and how long an effect
where you assemble the final movie.
lasts by stretching the icon in the FX
Here you set the time interval when certrack. By double-clicking on the specialtain clips of video or animation appear,
effects icon itself, you can modify its atapply special effects, and add or mix
sounds. You have two video channels (A tributes. For example, apage-turn effect
that simulates turning apage in abook
and B) to switch between: atrack that lets
has controls so that you can choose which
you superimpose an image over the video
video track is flipped away to another
(Super), and a special-effects channel
track, the flip sequence (forward to re(FX) that lets you specify what effect to
veal the scene or backward to hide it),
apply to the A and Bchannels and when.
You can lay three sound tracks onto a and in which direction (from any of the
four corners) the turn begins. Filters let
movie simultaneously, and you have sepyou adjust the brightness and contrast of
arate controls for each track's volume.
aclip, invert the image, apply gamma
You have to crack the manual to figure
corrections, and more. Premiere accepts
out this entire process, but once you
understand this sequence of importing,
and uses plug-ins from Adobe's Photoshop program, and Adobe plans to recollecting, and assembling various clips
lease information on the special-effects
into afinal movie, you'll be able to produce slick QuickTime movies rapidly.
architecture so that third-party vendors
can write additional modules.
Premiere does not store clip informaIf you want to preview a movie, you
tion in its project files; instead, the projcan press the Enter key at any time and
ect files store pointers to the various clip
then wait a few seconds while the profiles on your hard disk. If you delete the
gram assembles the elements. When the
clip files from your computer, you lose
preview sequence looks good, you then
them in Premiere as well.
"compile" the Construction window's
While Premiere can import 22-kHz
information into aQuickTime movie. As
stereo sound files, the current version is
Tom Thompson is aBYTE senior techniwith ScreenPlay, you can adjust the bit
capable of outputting only 8-bit 22-kHz
cal editor at large. He has a B. S.E. E.
depth of the result, the type of compresmonophonic sound. This will be adrawback for people who work on certain
sion to use when saving the movie, and its from Memphis State University and is a
image quality. You can compile just a certified Macintosh developer. You can
types of presentations; digital artists genreach him on BIX as "tom_thompson"
section of the movie or the entire contents
erally agree that 16-bit sound is the miniand on AppleLink as "T. Thompson."
of the Construction window.
mum for professional-quality audio.
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RLN Spells Long- Distance Ethernet
assword

onnect

BARRY NANCE

Hisconnect

mil pi.

viluve

sit

Session status: Connection Closed

VIE

Fran ing
1

Line Errors:

W

hen you're on the road or working
at another site, information back
on the office LAN doesn't grow
less valuable; you still need access to
central databases, mail, and other services. Unfortunately, you can't string a
LAN cable between the home office and
every remote location. You'll need to
rely on telephone lines, and that means
relatively slow modem connections.
You've got afew alternatives in connecting to aLAN through asynchronous
lines. You can use remote-control software, such as Microcom's Carbon Copy,
which shuffles key presses and screen
images across the phone line. Or you can
use aspecial LAN remote-control package, such as Novell's NAS (NetWare Access Server), which multitasks several
remote sessions in a386 or 486 PC but
remains aremote-control program at its
core. Or you can buy aLAN-aware modem, such as the Shiva NetModem-E.
This eliminates the smoke and mirrors of
remote control by extending local-node
status out to the dial-in machine. But
such modems support only a few network protocols.

Protocol Errors:

Line Status:

Traffic count:

ICS
8

0311
off

CD
off

RLN 'sexhaustive
statistics make
troubleshooting
easy.

Sequence
8

RI
off

a

Reset
8

Bad Loy ins
H

Baud Rate
9688
LAM Send

LAM Rcv,
8

Remote Send
8

Total Cory
Ou

•sages:

11> Help

In the end, the solution that comes
closest to running an Ethernet cable directly from site to site is RLN (Remote
LAN Node), aMAC (media-access-control) bridge from ICC (Intercomputer
Communications Corp.). Although its
memory usage is high, RLN outperforms remote-control software in many
applications without restricting you to a
few protocols.
The software turns a dedicated network machine into an RLN server to
create the MAC-level bridge between the

II RECOMMENDATIONS

▪ LIKES

• PRICE

Memory usage is high, unless you
can manage to shoehorn the
protocol stack into upper memory
on a386 machine

Framing
El
CIS
off

tirite

e

Ethernet address: 888888888888

I WHAT ICC REMOTE LAN NODE DOES
RLN establishes your remote
workstation as anode on the
network, turning the phone line
into aLAN cable.

▪ DISLIKES

Ouerrun

Renate licv,
8

ACTION SUMMARY

RLN's clean approach to remote
LAN access eliminates
the performance bottlenecks
of remote-control packages
and the protocol dependence
of LAN- aware modems.

Par ity
8

RLN is ideal for client/server LAN
applications, but it's appropriate for
any remote LAN connection with a
reasonably powerful client.

Two- user version, $ 430
16- user system, $ 6600
ri FOR MORE INFORMATION
Intercomputer Communications Corp.
(ICC)
8230 Montgomery Rd.
Cincinnati, OH 45236
(800) 274-6633
(5131745-0500
fax: ( 513) 745-0327
Circle 1223 on Inquiry Card.

local network and the dial-in machines
(RLN clients). The RLN client runs all
applications on its own processor, with
the distant network appearing to be
locally connected. File-service packets
alone travel across the phone line.
The RLN server is amultiport LAN
bridge. RLN can maintain up to 16 concurrent connections with an optional ICC
multiport serial board, or two simultaneous connections without additional
hardware.
Looking into RLN
The RLN server, a physical Ethernet
node with a single Ethernet card, forwards file-request packets from your remote PC to the file server. It acts like a
router on behalf of its asynchronous clients, each of which has aunique virtual
Ethernet address. Network packets sent
over the phone lines are presented on the
local network with the (virtual) sender
address of the remote client; packets on
the network destined for any remote client are plucked off the network and distributed to the appropriate client by the
RLN server. RLN does not support network bridging or X.25 links in this release.
Between the remote PC and the RLN
server, ICC uses the Point-to-Point Protocol. PPP provides amethod for transmitting datagrams over serial point-topoint links. It has three different components: amethod for encapsulating datagrams over serial links, an extensible
Link Control Protocol, and afamily of
Network Control Protocols for establishing and configuring different networkJUNE 1992 • BYTE
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layer protocols.
RLN supports awide variety of network protocols and network operating
systems, but only on Ethernet. You can
use NDIS, PDS (Packet Driver Specification), or ODI (Open DataLink Interface) drivers that are supplied with RLN
to connect to NetWare (IPX/SPX), Unix
(TCP/IP), Banyan Vines (SPP/IPC), and
either LAN Server or LAN Manager
(NETBEUI). Because it is implemented
in software, RLN can support additional
network protocols with relatively simple
software updates.
By default, RLN runs the PDS stack.
PDS creates amultiplexed environment
for the network adapter that lets multiple
protocol stacks share the adapter. The
PDS driver that ICC supplies allowed me
to load aTCP/IP and aNetWare protocol
stack on aremote client RLN computer.
Through RLN, Icould remotely access
both a NetWare file server and a Unix
file server at the same time. LAN-aware
modems and NAS don't allow this kind
of multiprotocol connectivity.
RLN doesn't support Token Ring or
ARCnet, but you can, of course, bridge
to other topologies on the host LAN. On
my NetWare LAN, Iput an Ethernet card
in the file server alongside aToken Ring
card and used NetWare's internal bridging capability to put the RLN server on
the network. ICC says that RLN will directly support Token Ring in the future,
but the company doesn't plan to support
ARCnet.

A

lthough RLN is

anew product, it
shows considerable
stability.

MAC layer; you also need the usual protocol stack on top of RLN. If you're accustomed to using IPX/NETX, you'd use
RLNIPX and NETX to access aNetWare
file server. With ODI, you would use
LSL (the link-support-layer driver), PDETHER (an Ethernet packet driver module), IPXODI, and NETX. You would
load NETBIND and NET START for
LAN Manager, BAN.EXE for Banyan
Vines, or ETHDRV for FTP Software's
PC/TCP. These modules use varying
amounts of memory, but they are typical
for network drivers. For example, the
RLNIPX module uses 28 KB.
Performance depends on the speed of
the modems you use with RLN. RLN
works with Hayes-compatible modems at
speeds of from 1200 bps to 38,400 bps.
The data-compressing Intel modems I
used ran with an effective throughput of
about 32,000 bps. With these modems
and with most frequently run executable
files (LOGIN.EXE, MAP.EXE, and applications software) running on the cliIn the Real World
ent, Ifound that RLN delivered reasonIput RLN through its paces in two differable response times.
ent situations. First, Iconnected through
Ifound similar results on my client's
Intel 14.4EX modems to an RLN server
network. For copying files and accessing
on my combined NetWare 3.11 and LAN
application data files, RLN was about
Manager 2.1 network ( running on SMC
twice as fast as NAS. It's tricky to try to
Elitel6 Ethernet cards). Ialso got percompare the two, though. An application
mission from one of my software clients
that does plenty of screen updates will
to try RLN at his company's office. The
client is a regular user of NAS, and I cause more NAS traffic. Conversely, an
application that does lots of file I/O will
wanted to see how RLN performed for
cause more RLN traffic. The perforthe client in day-to-day remote dial-up
mance of NAS and RLN depends on the
sessions.
relative amounts of file I/O and screen
RLN's menu-driven installation and
activity.
well-written documentation made inMNP level 5 or V.42bis data-comstalling RLN easy on my own LAN and
pressing modems help performance in
at the client site. Configuration is asimany case. RLN also implements three
ple matter of specifying phone numbers,
types of packet-level compression on its
COM port usage, data transfer rate, and
own: Tinygram Compression (apart of
other communications parameters. Once
PPP), which strips trailing zeroes from
RLN was up and running, it did its job
packets; Header Compression, which retransparently and unobtrusively.
duces encapsulating packet overhead;
The RLN client TSR program takes up
55,872 bytes of RAM—not exactly a and an ICC proprietary compression algorithm.
trivial requirement—but Iwas able to
Once you're logged into your LAN,
load it into high memory with 386Max.
your access to the file server and shared
This TSR takes you only as far as the
340
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network printers becomes almost completely transparent. Since your RLN client workstation is just another node on
the LAN, you can transfer files with just
aDOS COPY command. To do the same
thing with remote-control software, you
would have to invoke aspecial file transfer utility.
RLN modifies SYSTEM.INI and WIN
.INI files on RLN clients that run Windows. The modified configuration files
load drivers that enhance communications performance under Windows. Windows executables, data files, and especially the Windows swap file should
reside on your local hard disk. Loading
these files across acommunications link
makes for very sluggish performance.
On my home LAN, I performed a
stress test on RLN by disconnecting the
telephone wire to simulate adropped session; RLN promptly notified me that
the communications session had abruptly
ended. You must reload the protocolstack TSRs to reconnect, as noted in the
documentation. RLN performed reliably
and accurately in other tests, as well. Although RLN is anew product, it shows
considerable stability.
Statistics and Security
I was impressed by RLN's statistics.
RLN displays data traffic totals as well
as counts of communication line errors,
protocol errors, and bad log-ins. Having
statistics like these helps you to solve
communications problems when they occur. You can monitor remote sessions at
the RLN server computer.
RLN offers three levels of security on
top of any security provided by your network operating system. First, an RLN
server can check dial-ins against adatabase of valid user IDs. Second, RLN has
dial-back capability. For very sensitive
installations, you can use RLN's Remote
Security Adapter, adongle that must be
attached to each remote site to allow
access.
The bottom line is, RLN works well.
For anything more than the most infrequent dial-up to adistant LAN, RLN is a
good solution. It offers aclean, protocolindependent approach that paves the way
for remote access to client-server applications. •
Barry Nance, aprogrammer for the past
20 years and a contributing editor for
BYTE, is the author of Using OS/2 2
(Que, /992), Network Programming in
C(
Que, 1990), and Introduction to Networking (
Que, 1992). He is the editor for
the IBM Exchange on BIX, where you can
reach him as "barryn."

COPY SOFTWARE
ILLEGALLY
AND YOU COULD
GET THIS HARDWARE
ABSOLUTELY FREE.

Software piracy isn't just acrime.
It's a shame. Because most people who do it aren't even aware
that it's illegal. If you copy software that's protected by copyright, you could lose your job,
face acivil suit, pay a $ 100,000

fine and possibly be imprisoned.
So get the facts now. To request
more information, contact the
Software Publishers Association
at 1-800-388-7478. Because in a
court of law, ignorance is one
thing you won't be able to plead.
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REVIEWER'S NOTEBOOK

S3 Irons Out
Incompatibilities

means of passing messages
(e.g., Open Application,
SE- Keg:
F- Key:
elleVTEI
Script Name:
Print Document, Do Script)
between Mac applications.
hen we last looked at
Icon name:
Windows accelerators
Scripting is usually acinch.
based on S3's popular
You can either go into the
86C911 chip (see " Tweaking
script editor and pick the comWindows: New Adapters
Line: 0
mands you need or just tell
•
.2 al De Pi
End If
Boost Speed and Clarity,"
MicroPhone to " watch me."
While ...
End While
In
this mode, the program
January BYTE), the chip's
ri >i • III 2
Repeat
incompatibilities with the
records your keystrokes and
Until ...
Set Ueneble •
>g e-2 • id
Video Electronics Standards
then compiles them as ascript.
Association's VBE ( VESA
(Cancel)
For the most part, scripts
BIOS Extension) had not been
are portable between Mac and
Windows versions of Microfully addressed by S3 or accelerator-board vendors.
Phone II. We ran into a few
Since January, S3's chip
snags trying to share scripts
has gained wide acceptance,
between platforms, and acouand noncompliant 86C911
ple of times the program
When writing aMicroPhone script, you can associate a
chips are now shipping with
wouldn't put an icon on the
telecommunications procedure—dialing the company
accelerators from dozens of mainframe, for example—with apush-button icon. The
button bar (even though it was
vendors. By freeing the CPU
aware of the script). But other
program includes acollection of icons with the script editor.
from BitBlt, line drawing,
than that, this new version has
font regeneration, and graphiworked perfectly, with solo
cal fill functions, the 86C911 can speed
and shared modems.
S3 noted that the VBE standard, at
some Windows applications from two to
Easy to learn and easy to use, Mipresent, makes no provisions for access25 times.
croPhone has always been one of the best
ing the S3 enhanced graphics functions
However, those of us who also work
programs for communicating outside the
hard-coded on the. 86C911 chip. Accordoutside the Windows environment often
Mac. Now, with the System 7.0 capabiliing to Jake Richter, aVESA director and
require a VBE-compliant driver. VBEties, it's able to communicate within. If
president of Panacea, the VBE/S3 comdependent applications, such as Animayou're aMicroPhone user running Syspliancy issue will be examined in afutor Pro, simply do not function using
tem 7.0, upgrading to version 4.0 is anoture VESA meeting.
an S3-based accelerator in higher 8-bit
brainer. If you're running System 7.0
Super VGA resolutions such as 1024 by
and looking for a new telecommunicaNew
MicroPhone
768 pixels. The bottom line: We must
tions package, this is the one. •
Plugs into
run DOS applications at lower 320- by
—The BYTE Lab
200-pixel by 8-bit VGA resolutions if
System 7.0
we're using an S3-based adapter.
Reviewer's Notebook provides new inforAt press time, S3 said that a VBEmation—including version updates, new
ed Ryder, the telecommunications
program for the Macintosh, has
compliant version of the chip was in beta
test data, long-term usage reports, and
been as trusty as an old Shetland
testing and would be shipping to OEMs
reader feedback—on products and prodby June. S3's new version is designed to
pony. But when we were setting up anew
uct categories.
Mac recently, it seemed like agood time
accelerate Windows applications using
to switch to apackage that knows System
direct S3 calls and provide full VBE
ITEMS DISCUSSED
7.0. As luck would have it, the newest
compliancy for DOS applications that reversion of MicroPhone II showed up.
quire higher Super VGA 8-bit resoluSoftware Ventures has equipped version
tions.
86C911 GUI accelerator
4.0 with the hooks to take advantage of
How will end users obtain upgrades?
S3, Inc.
System 7.0's more sophisticated funcFew adapter manufacturers have ad2933 Bunker Hill Lane
tions.
dressed the issue, in part because the
Santa Clara, CA 95054
With Publish/Subscribe, MicroPhone
86C911 chip is hard-wired on most ac(408) 986-8144
will automatically send downloaded data
celerators. However, at least two compafax: (408) 986-1457
nies, Diamond and Orchid, now offer
to any other System 7.0-savvy applicaCircle 1226 on Inquiry Card.
upgrades of their own VBE-compliant
tion. You could have the communications
BIOSes at no charge to customers.
package pour on-line information—stock
MicroPhone II 4.0
$295
Other manufacturers we spoke with
quotes, for example—right into an Excel
Software Ventures Corp.
worksheet or graph. This isn't somewere unaware of the 86C911/VBE non2907 Claremont Ave.
compliancy issue and said they would
thing that everyone needs, but if you
Berkeley, CA 94705
want alink between an application and
wait for S3's next chip release rather
(510) 644-3232
some on-line information, this will do it.
than supply user upgrades. Still othfax: ( 510) 848-0885
MicroPhone can also now respond to
ers planned to offer a VBE-compliant
Circle 1227 on Inquiry Cord.
Apple events, which is a System 7.0
S3-TSR DOS driver for their adapters.
9E,
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This isn't an ad for aNational Geographic Special, an action movie, the

Discovery Channel or Nintendo. It's an ad for the Sound Blaster Multimedia
Space. walk 1-weilt .)n. the

act

of an astronaut
in moving about
in space outside
of his space
craft.

Upgrade Kit. Which turns your computer into all of them.
Over $ 2000 worth of goodies for less than $ 850.
For more information or the name
01 your nearest dealer call

1-800-998-LABS
The All-InOne Mulfirndia Solution Fa( The PC

MULTIMEDIA

SOUND

LUSTER-(

Industry leading
20- channel
sound card.

CREATIVE

UPGRADE

KIT

igibriete
V.<

.

RIM
";
-77771'
l
f
+e"

SB •ot

Easy- to- install internal CD-ROM drive.

5leading CD software titles ;including Microsoft Windowr with Multimedia Extensions 1.0,
Microsoft Bookshelf, Creative Sounds, the Selectware System and Sherlock Holmes, Consulting Detective.

CREATIVE LABS
Outside of North America, call 65.773-0233. fax: 65.773-0353. Sound Blaster is aregistered trademark of Creative Labs, Inc Windows and Booksheff are registered trademarks of fecrosoft Corooratior. C.) 1992
All trade naines referenced are the service mark, trademark, or registered trademark o. their nspective manufacturer or owner.

Circle 181 on Inquiry Card.

Creative Labs, Inc All rights reserved.
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And now that we're no longer inserting the bullet down the barrel, we can "rifle" the barrel with spiral grooves to exor at leal alittle past its first half,
ploit asingularity of the moving bullet:
Manuel De Landa's War in the Age
Once set spinning at acertain rate, it's staof Intelligent Machines is wholly
ble in flight, especially if we make it coneabsorbing once you've forced your
shaped. And aha! Now we can really take
eyes to cope with an infinitesimal
aim! By 1870 ( the Franco-Prussian war).
typeface. He's picked up from chaos theory
everyone on both sides is at last using
the notion of singularities—those points
breech- loaders.
at which bland order suddenly changes to
Before the infantry could take reliable
amore intricate order called turbulence,
aim,
their job was simply to make aconwhich in turn mutates, at the next singustant wall of flying lead, groups firing as
larity. back to docile order again. The
THE IMPORTANCE OF
other groups reloaded. That lent itself to
"sound barrier" that infamously tore airthe clockwork model of command. Clockplanes apart is apre-chaos-theory instance:
BEING SINGULAR
work transmits power, initiates none; from
nowadays. F- I
5s and Concordes penetrate
War in the Age of
ageneral sitting at the top, the orders run
it routinely.
Intelligent Machines
down clear to the lowliest private. It's like
For De Landa, singularity is aterm heavManuel De Landa
powering acomplex of factories from one
en-sent to ease the historian's job. History?
MIT
Press,
1989,
$
16.95
waterwheel. But power in modern factoA list of singularities encountered, fol($32.95 hardcover). 271 pp.
ries is decentralized—an electric motor at
lowed by innovative ways to beat them.
ISBN O-942299-75-2 ( paper).
every loom—and modern armies rely on
Suppose. in the age of muzzle- loaders,
subsystems of initiative, right down to Priyou want an accurate handgun. Those
vate Jones deciding whom to shoot at. By De Landa's acavailable are essentially portable cannons, needing ahand
count. the central command has never been altogether comfree to light the fuse. So you support the gun with just the refortable with that. Thus, in the 1950s, enter ( under military
maining hand. That means it has to be heavy, lest it recoil out
auspices) the computer, that prime centralizer.
of control. To lighten it. we'll need amechanical igniter: in
Writing, as he was, in the mid- 1980s, De Landa was un1424. the matchlock makes its appearance. It's essentially a
der the spell of buzzwords now obsolescing: "the Pentagon"
way to make trigger pressure shove aburning wick into the
and "the military- industrial complex." As early as page 6.
powder. Now we have alighter gun we can guide with both
he's hinting darkly that "the military." with the CIA and
hands, which is abeginning.
the National Security Agency, has "high stakes" in the game
Next, ways to get rid of that matchlock altogether: wheel
of "controlling the future of computers." By awonderful
lock, flintlock, percussion cap. Each involves atracking of
irony, his book was closed off just too soon to allow for the
singularities. The percussion cap depends on two: the detonewest singularity: the decentralized computing of PCs.
nation threshold of metallic fulminating salts, which an adeThat helped counter the Soviet Old Guard's insurrection
quate blow will explode without aspark, and the pressure
late last year by getting out news that Pravda couldn't
threshold of the black powder that, once ignited by the fulcontrol. •
minate, will drive the bullet. Black powder needs confinement of gases to explode. That made muzzle-loading seem
Hugh Kenner is Franklin and Callaway Professor of Enbest: breech-loading can't guarantee that no gases will escape
glish at the University of Georgia. He writes Pr publications
toward the rear. That in turn was solved by confining evranging from the New York Times to Art & Antiques. His reerything toward the rear in apressure-tight cartridge: the
cent books include Mazes and Historical Fictions. He can be
bullet, the right amount of powder, the right fulminate, and
contacted on BIX as "hkenner."
the percussion cap.

HUGH KENNER

I,

FIXING DEAD MACS
The Dead Mac Scrolls. Larry Pina. Peachpit Press, 1992,
$32. 484 pp., ISBN 0-940235-25-0.

rr here's nothing more exasperating than that chilly morn 1 ing when your car—for no good reason—refuses to start.
Running neck to neck with this calamity is the MacFolk's
most primal fear: the Mac that won't start. Mug in hand,
your morning cheer is rent asunder when you switch the
Mac's power on, only to hear aquartet of plaintive notes
and see adark screen. This "death rifr indicates ahardware failure of some sort. Maybe this trouble crept up on you,
or maybe you just put in that extra 4MB of RAM yesterday.
In either case, it's time to yank Larry Pina's The Dead Mac
Scrolls off the shelf.
344 BYTE • JUNE 1992

The title is accurate: The book deals with dead Macs and
contains exhaustive information about all types of hardware
failures. Pina breaks down the information by Mac product
line and peripheral types, such as laser printers, floppy drives,
external hard drives, and monitors. You crack the book to the
appropriate section and leaf through it until you find apage
that describes your computer's symptoms. Pina describes a
passible cause for the failure and gives remedial actions.
Some actions, such as checking the cabling and IDs on your
SCSI peripherals, adding terminators, or adjusting SCSI cable lengths, you can handle yourself. Other suggestions point
out afaulty component that you'd best leave to an experienced technician. Zero in on the problem at the component
leNel, and you can save mucho dinero by telling the technician to replace asingle chip rather than an entire board.
The book does have afew minor faults. Corrupt system
ILLUSTRATION
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The Most
hiprehensive
Pen Event of the Year!

Pen-Based EXPO
Los Angeles
September 21-23, 1992
Chairman's Address
Pen Computing: A New Metaphor for Computing
By Conference Chairman Ed Yourllon, "American Programmer"

Over 50 Technical Presentations Including:
Market Size & Direction
The Pen-Based Computing Marketplace
The Pen Market: Success and Growth Factors
Pen Computing: A MU& New World of Computing — Agaiu:

eaturing
Live
roduct Demos

Hardware Trends
Putting Pens into the Picture: From Hardware to
User Interface
Conference Sponsor:

DCI
Digital Consulting, Inc.

Handwriting Recognition for Pen Computers
Pen Products — Which Fit YOUR Needs Best?
Automated Field Solutions (AFS) through Pen Computing

Try a
Pen Computer
Yourself!

User/Application Stories
Developing and Implementing aPen-Based Application
Developing Pen Solutions: The Untold Story
Product Demo "Snapshots"

Co- Sponsor:

EVTE

Software Development
OS Wars: Microsoft vs. GO
Developing Pen-Based Solutions
Spreadsheets: Recreating an Application with Pen

Management Issues
EVabutting Pen Computer Systems
Integrating Pen- Based Computing with the Rest of Enterprise Computing
Pen- Based Computers: Changing the Way People Do Business

Call ( 508) 470-3880

to register or receive
acomplete brochure.

Communications Technology
Survey of Current Pen Technology
Networking on the GO: Connectivity for the Mobile Professional

PLUS a Comprehensive Exposition spotlighting over loo
leaders in the Pen developer community.
Call Julie Adler at ( 508) 470-3870 for information on exhibiting.
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software can mimic ahardware failure at boot-up time, and
Pina doesn't point out this "gotcha" anywhere in the book.
Also, while the book claims that it's not arepair guide, it still
should include warnings about the hazardous voltages present in the compact Macs and in all color monitors.
Nonetheless, the book does teach basic troubleshooting
techniques, such as reviewing what you did to the machine
last, and what events occurred up to the point of failure.
While by no means perfect, The Dead Mac Scrolls serves as
afirst line of inquiry before you hand over your computer to
arepair technician.
—Toni Thompson

BUILD YOUR OWN OR UPGRADE?
Build Your Own 3861386SX Compatible and Save aBundle,
Aubrey Pilgrim, Windcrest/McGraw-Hill, 1992, $ 18.95,
227 pp., ISBN 0-8306-3750-8.
The Winn L. Rosch PC Upgrade Bible, Winn L. Rosch,
Brady Books, 1991, $26.95, 62 Ipp., ISBN 0-13-932252-3.

D

oyou have an old Compaq or IBM AT kicking around
that's not doing anything useful? Aubrey Pilgrim's Build
Your Own 386I386SX Compatible and Save aBundle and
The Winn L. Rosch PC Upgrade Bible help you explore
your choices.
Pilgrim touches on every aspect of assembling aPC clone
from parts or upgrading that old clunker. Most of the book
presents an overview of the major components in a386 PC
clone. Pilgrim's recommendations for buying components
are sound, and if you choose astandard full-size desktop
case, you're in luck.
The book includes excellent photos to take you through assembly and testing. Different case designs and components
will fit differently, however, and Pilgrim doesn't offer much
help there.
Pilgrim's book makes several excellent upgrade suggestions, not the least of which is to consider finding agood
home for your old machine and build anew one. Contrary to
the book's title, building your own PC from scratch doesn't
always make sense. You can usually buy amail-order clone
for less than the cost of buying all the parts separately. You
can, however, pick and choose your components.
Winn L. Rosch's PC Upgrade Bible is acomprehensive
volume with descriptions of just about every part of your PC
and general procedures for making it bigger. faster, and
more colorful. Make it through this book, and you'll have a
solid background on everything PC, from motherboards to
optical drives to mice.
The book doesn't offer step-by-step upgrade photos, but
it does include many diagrams. Rosch's best advice comes
on page 17: "The best reason for not making an upgrade is
that you can often get someone else to do it for you." The
store you bought the parts from is likely to install them for
next to nothing just to make the sale.
Both books are best suited to computer novices, yet both
trivialize the process of selecting and installing an upgrade.
Also, neither offers much help when you install that fancy
SCSI card and the machine won't boot. Unfortunately, upgrading aPC often requires more than ascrewdriver and
10 minutes of your time.
—Howard Eglowstein
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HIGH TECH AT YOUR
FINGERTIPS

1V%

McGraw-Hill Science and Technology Reference Set.
$495.

F

rom "aaa disease - to "ZZ ceti stars," if it concerns

rscience or technology, you'll probably find it in re-

lease 2.0 of the McGraw-Hill Science and Technical Reference Set on CD-ROM. The reference set includes every definition from the McGraw-Hill
Dictionary of Scientific and Technical Terms and a
condensed version of the 20volume McGraw-Hill
Encyclopedia of Science & Technology. That adds
up to 117,000 definitions. 7700 articles, 1700 photos
and line drawings, and arich mix of tables, charts,
and diagrams. It's available from the McGraw-Hill
Professional Book Group. 11 West 19th St., New
York, NY 10011. ( 800) 262-4729.
The navigational tools let you use the search technique best suited to your needs. You find terms by
entering asearch query from the keyboard or by expanding and collapsing an alphabetical outline of the
CD-ROM's contents. Select abroad topic such as
"genetics" and explore any of the entries that fall
within it. A new Mirror of the Cosmos graphics screen
lets you select topics from agraphical interface. An
apple tree represents the biology topic, with each apple labeled with asubcategory such as biochemistry,
cell biology, or ecology conservation.
Once you've found aterm, you browse through the
text, go back to the outline, or select ahypertext link.
While reading the entry on stellar evolution, you double-click on ahypertext link to learn more about black
holes. From there, you find alink to the theory of relativity. Only highlighted entries support hypertext
links, but you can double-click on any term to find
its meaning in the dictionary. You click on color-coded references to see illustrations and other graphical
aids. You can set a"bookmark" to jump back to an
item later, print the article, or copy it to your local
hard disk.
The text is clear and accessible, although Idid come
across stilted prose on occasion. The entry for hallucination, for example, defines the term as "an involuntary sensory experience of objectively nonexistent
phenomena," when "seeing things that aren't there"
might do.
More disappointing are the graphics, which consist of simple line drawings, black-and- white photographs, and scanned formulas. Although they're informative, they're not visually stimulating. There is,
for instance, atelescopic photograph of Jupiter—in
black and white. Color graphics and awider variety of
visuals would make the content more appealing.
Nevertheless, Iconsider the McGraw-Hill Science
and Technology Reference Set afundamental research
tool. It places volumes of scientific and technical data
at your fingertips.
—Stanford Diehl
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HOW SCANNERS WORK

S

canners that enable you to easily incorporate line
art, photos, and other graphical images into documents are becoming increasingly popular. The
features and capabilities of these once-expensive peripherals have continued to grow with advances in technology, while prices have followed the
downward trend that has become the trademark of the
computer industry. Indeed, technological advances have
been key in improving resolution and overall image quality—of color images in particular. High-volume scanner use in fax machines has also helped advance the technology.
In this article, I'll take aclose look at how scanners
work and the different ways that technology is being applied to solve technical problems. I'll also look at how
scanners interface to personal computers—generally PCs
or Macintoshes.

A Brief Background
Around 1987 there was amass move from simple blackand-white (or bilevel) scanners to the more sophisticated gray-scale scanners. Bilevel scanners could scan
only line art and similar two-tone drawings. They were
unable to generate any true gray-scale output, although
many produced asimulated gray scale by reducing their
resolution and generating patterns of black dots and white
space to simulate gray levels. This process is known as
dithering.
Gray-scale scanners maintain the maximum resoluILLUSTRATION: JOHN NELSON
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tion of the earlier bilevel modNew techniques make
els, but they can assign agraylevel value to each pixel. A color scanning better
gray-scale scanner supports 16,
and more affordable
64, or 256 shades of gray by
assigning a4-, 6-, or 8-bit code
than ever before
to each scanned pixel. Today,
these devices represent the
biggest share of the scanner market.
Last year was the year of the color scanner. While
some color scanners were available before then, 1991
ushered in an era of more choices, avariety of different
technologies, and free-falling prices. In the past year and
ahalf, color scanners have achieved important quality
and speed improvements and have prices that now make
them affordable for many users.
Scanner resolution also improved during this evolutionary period. While the resolution of earlier scanners
topped off at 200 to 300 dots per inch, the standard maximum resolution of most modern scanners is now 400
dpi, and some offer up to 800 dpi. With most scanners you
can specify the resolution of ascan; 75, 100, 150, 200,
300, and 400 dpi are the common options.
Using asoftware technique called interpolation, many
400-dpi scanners now offer enhanced resolution of up
to 800 dpi or even 1600 dpi; this can result in smoother
curves and less-jagged diagonal lines in scanned images.
Interpolation is accomplished by an "intelligent-guess" algorithm to determine the probable pixel values of those
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A TYPICAL GRAYSCALE SCANNER
Backside of scanned image
Personal
computer
Reduction
lens

White- light
source

CCD

A/D converter

10010

Local
colorprocessing
and gamma
correction
(if color)

Interface connector

Figure 1: A reduction lens lOcuses white light reflected from the document onto aCCD ( charge-coupled device). The CCD's light
sensors output voltages to an AID converter.
pixels between those that are actually
scanned. For example, if one scanned pixel has agray-level value of 48 and the adjacent scanned pixel has agraylevel value of 76, the software would guess that
the unscanned pixel between these scanned
ones must have avalue of 62 ((48+76)/2).
Inserting these estimated pixels into the
scanned- image file effectively doubles the
scan resolution in each direction ( vand y),
allowing, say, a4(X)dpi scanner to generate an 800-dpi scannedimage file. This
same technique can be extended for even
higher effective resolutions.
Types of Scanners
There are two primary types of scanners:
hand-held and desktop. To scan an image
with ahand-held scanner, you drag it
across the image you want to scan. Typical
hand-held scanners use a4- inch scan
width, but some of them reduce their scan
width as the scan resolution increases.
Desktop, or page, scanners, of course,
generally remain on adesk, and they are
capable of scanning an entire 8%- by 11inch or 8V- by I
4inch page. There are
three different flavors of desktop scanners
from which to choose: flatbed, sheet-fed,
and overhead. Flatbed scanners are the
most versatile and generally the most expensive. These units function like astandard office copier: You place the document face-down on aglass plate and then
scan it into your computer. This arrangement works for book and magazine pages
as well as for single sheets.
Sheet- fed scanners work much like a
standard fax machine. Single sheets placed
into the top of the scanner are pulled
through the unit as the image is scanned.
This approach, of course, limits scanning
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to single sheets, disallowing books and
other bound or thick materials.
An overhead scanner looks like astandard overhead projector, with aflat surface for the document to be scanned and a
scanning head above the document. Documents are placed faceup on the scanning
surface and are scanned from above by the
scanning-head assembly. Overhead scanners generally have anominal Xinch depth
of field, which means they can scan certain
low profile three-dimensional objects.
The Resolution Dilemma
While they're not limited to this purpose,
acommon application of scanners is the
capture of graphical images for incorporation into documents that are eventually
printed on an office laser printer. In an attempt to achieve the highestquality output,
the natural tendency is to scan images at
the highest allowable resolution and number of gray scales, or perhaps at the printer's 300-dpi output resolution. But the
printed results are often disappointing.
What is not always immediately obvious
is that. even at 300 dpi, alaser printer cannot produce the same level of effective
resolution as the scanned image. This is
because the scanned image has one of, say,
256 gray levels assigned to each pixel,
while the laser printer is incapable of producing gray-scale dots; each printed dot
is plain black, and unprinted areas are
white ( or the paper color if colored paper
is used).
To achieve perceived grays, the printer
must resort to dithering. This is accomplished by grouping dots together to create
gray-scale pixels. Usually, a2x2 ( four
dots), 3x3 ( nine dots), or 4x4 ( 16 dots)
matrix of dots will make up asingle gray-

scale pixel. The ratio of black dots to white
dots in the matrix determines how dark a
pixel's gray level is.
It's important to note that the use of
dithering reduces the printer's effective
output resolution. If a2x2 dot matrix is
used, the number of pixels per inch is reduced from 300 to 150. A 4x4 dot matrix,
which allows 17 levels of gray, reduces
the output resolution to 75 pixels per inch.
To achieve afull 256-graylevel output
(using a16x16 dot matrix), the output resolution is reduced to abarely legible 18.75
pixels per inch. Thus, it may be better to
scan an image at alower resolution and
number of gray levels at afaster speed to
more closely match the output expectations of the printer. If you adjust the image
with agraphicsmanipulation program,
however, you may need the higher scan
resolution to achieve the best results.
There are times when you simply need
ahigherresolution scan, such as when you
want to print apage on ahighresolution
output device, such as aLinotronic printer or typesetting system, or when you have
to enlarge ascanned image before you
print it. For example, if you scan a2- by 2inch graphic at aresolution of 300 dpi with
16 levels of gray, this would exactly match
the ability of astandard laser printer to
print the graphic as alarger 8- by 8- inch
image using four dots per pixel, supporting
the 16 levels of gray. The image will be
four times larger in each dimension, at
one-fourth the resolution. Of course, the
new 600dpi laser printers offer improved
output quality for scanned graphics.
The main point here is that resolution
isn't everything; you must consider the capabilities of your output device when scanning graphical images. When scanning text
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for OCR (optical character recognition)
applications, the general rule is, the higher the resolution, the better (although gray
scaling is not needed).
Basic Scanner Operation
Figure Iillustrates how atypical scanner
works. The document being scanned is
first illuminated by afluorescent or incandescent light source. The reflected light
goes through alens and onto aphotosensor
called aCCD ( charge-coupled device).
The CCD is an IC that contains arow of
tightly packed light sensors; the output
voltage of each light sensor is proportional to the amount of light striking it.
A single scan line from the document
is focused onto the CCD, and the output
voltage of each light sensor is converted to
adigital value ( abinary bit pattern) by an
ADC (AID converter). A bilevel scanner
actually uses asimple voltage comparator instead of an ADC and outputs either a
black (0) or white ( 1) level for each light
sensor. A gray-scale scanner will output
avalue that depends on the number of gray
levels supported. A scanner that supports
64 gray levels, for example, outputs a6-bit
binary value; thus, the output value will
range from black ( 000000) to white
(111111).
The method used to advance to the next
scan line varies with the type of scanner. A
flatbed scanner moves its scan-head assembly; asheet-fed scanner automatically
moves the page across the scan head; an
overhead scanner moves areflecting mirror in its scan head; and ahand scanner, of
course, is advanced when you manually
move the scanner across the page.
Once the graphical image is in the computer, it is usually stored on disk in astandard file format—most commonly TIFF.
The file can then be processed by graphics
manipulation or OCR software as required.
Keep in mind that scanning can use up
alot of disk space. Scanning an 8- by 10inch 256-gray-level image at 400 dpi, for
example, creates a12.8-MB file. The same
image scanned with interpolation to 1600
dpi creates adisk-eating 204.8- MB file,
and color images can require three times as
much space.
Color-Scanner Technologies
As Imentioned earlier, most of the recent
advances in scanner technology involve
color-scanner design. As with color printers and color monitors, the design of color scanners is more difficult and involved
than that of their monochrome ( or grayscale) counterparts. At least four different
approaches currently exist for supporting
color on scanners. In addition to the basic
scanning operations described here, color

A THREE- PASS COLOR SCANNER
Backside of scanned image
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Figure 2: For each scan line, uwhite-light source shines through red, green, and

blue filters.
scanners must also perform local colorprocessing and gamma-correction operations on the scanned dots before transmitting the information to the computer.
The most basic color-scanner technology is illustrated in figure 2. A white-light
source shines through arotatable ROB filter assembly and onto the document being scanned, effectively creating selectable
red-, green-, and blue-light sources. First,
the red light shines onto the document,
and the reflected light from the document
is passed into the lens-CCD-ADC assembly, as in aconventional gray-scale scanner. The process is then repeated with the
green and blue lights. Scanners from Microtek take this approach.
The net result of the three passes over
the document is acomposite RGB colorimage file. If the ADC supports 256 levels
(8 bits) of gray for each color scan, astandard 24-bit ROB color value is generated
to represent each color pixel (for 16.7 million possible colors). If the ADC supports
fewer gray levels, the number of bits available for each color pixel is reduced accordingly.
While this approach works reasonably
well, it does have two potential drawbacks.
First, the fact that three passes are required
instead of one generally means the scan
time will be much longer than that of a
single-pass approach. The second potential
drawback is pixel alignment between passes. Before you can obtain agood-quality
composite image, all three passes over the
document must be precisely aligned. If

even one pass is off by asignificant fraction of apixel, tinting and other discoloration effects can be apparent in the
scanned image. Mechanical adjustments
are sometimes required to achieve the desired level of calibration.
Three-Light, Single-Pass Color
Another approach to supporting color on a
scanner uses three separate light sources:
red, green, and blue. The basic concept is
the same as for the three-pass color approach described above except that the
red, green, and blue lights shine in sequence for each scan line. Thus, the entire color document can be scanned in a
single pass, alleviating any concerns of
pixel misalignment. Epson and Sharp
scanners work this way.
The only potential drawback to this approach is that the different light sources
may have different decay characteristics,
resulting in inconsistent color results over
time. Overall, however, current designs
are well implemented and provide agoodquality output in asingle pass.
Single-Light, Single- Pass Color
Yet another approach to single-pass color
scanning is illustrated in figure 3. A single
white- light source shines onto the document, and the reflected light passes through
alens and onto acolor-filter assembly.
This filter assembly consists of apair of
dichmic filter assemblies that separate the
white light into its red, green, and blue
components.
continued
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SINGLE- LIGHT, SINGLE-PASS COLOR SCANNING
Backside of scanned image

Reduction
lens

White-light
source

Dichroic filter #2

Three-stripe
CCD

Dichroic filter # 1
A/D converter

Figure 3: Dichroic filters separate white light into its primary color components.
Each separated color shines onto arow of athree-stripe CCD.
The two dichroic filter assemblies each
consist of two thin pieces of glass on top of
athick piece of glass. The two assemblies
are similar, but they differ slightly. On the
first assembly, the top piece of glass reflects blue light and allows red and green
light to pass through; the second piece of
glass reflects green light and allows the
remaining red light to pass through; and
the last piece of glass reflects the red light.
On the second dichroic filter assembly,
the top piece of glass reflects red light and
allows the blue and green light to pass
through; the second piece of glass reflects
green light and allows the remaining blue
light to pass through; and the last piece of
glass reflects the blue light.
The light from the second dichroic filter
assembly shines onto aspecial three-stripe
CCD that has three rows of light sensors
(instead of just one, which is the standard
configuration). Each light-sensor element
in the CCD is about 8microns ( i.e., millionths of ameter) square, and the three
rows are each separated by a200-micron
gap. For the document row being scanned,
each of the separated colors shines on one
of the three CCD stripes, or rows. An ADC
then converts the voltage level of each
light sensor in each of the three rows into
adigital value; the composite 24-bit RGB
color value (assuming 8-bit conversions) is
then transmitted to the computer.
This approach allows the scanning of
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color images in asingle pass with asingle
consistent white-light source and with little chance of pixel-registration problems.
The result is good color consistency in a
relatively fast single-pass scan. The primary drawback of this approach is the
complexity and associated cost of implementation, but recent technological advances patented by Hewlett-Packard have
allowed the company to incorporate this
design approach in the ScanJet IIC while
maintaining competitive pricing. Ricoh
uses asimilar approach, but its design uses
three separate CCDs.
Single- Light, Single- Pass
Phototransistor Color
Seiko Instruments recently introduced its
SpectraPoint color scanner for the Mac.
Deviating from the standard CCD-sensor
approach that is universal in the traditional scanner marketplace, Seiko's new offering features patented phototransistor
sensors for color- image detection.
A special silicon substrate measuring
the full width of the flatbed ( 8A
1 inches)
contains 10,200 phototransistors, which
are configured as three rows of 3400. Red,
green, and blue filters are coated on the
phototransistors themselves, so each row
detects one of the three primary colors.
With 3400 sensors in each 8A1-inch row,
there are 400 sensors per inch, allowing
direct 400-dpi color scanning without the

need for the lens-reduction technique used
by conventional scanners.
Seiko claims its technology makes the
SpectraPoint faster than conventional scanners and permits the scanning of awider
dynamic color range with better color fidelity. The SpectraPoint also has special
circuitry that lets you adjust the color output of the scanner in real time to allow
color-matching of scanned images to specific color monitors. A PC version is due
around the middle of the year.
Scanner Interfaces
A scanner must have some physical link to
the computer so it can transfer scanned
image information to it. Hand-held scanners typically include aspecial interface
card that plugs into an 8-bit expansion slot.
Since almost all these interface hoards require the use of interrupts, some are designed to be plugged into either an 8bit
or a16-bit expansion slot, with the 16- bit
slot allowing you to take advantage of the
higher interrupts ( IRQ10 and higher).
Some of these boards also require aDMA
channel.
It may take some effort to verify which
interrupts and DMA channels are available and which are being used by other
devices in your system, but knowing this
before installing ascanner interface board
and configuring the board accordingly can
save you alot of grief.
A large majority of the other types of
scanners use aSCSI connector for connection to the computer. This interface is
integral to the Mac and can be installed in
aPC as aplug-in card. Many scanners also
support aNuBus interface for Macs.
As the typical personal computer user's
desktop continues to become increasingly
graphics oriented, the number of scanners
residing next to desktop computers will
continue to increase. The benefits afforded by reliable OCR will have arising impact on database applications. The popularity of Windows and the recent onslaught
of affordable, quality color scanners will
give an even bigger boost to the scanner
industry, and new advances in scanner
technology will continue to improve functionality and push down prices.
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I
T'S AMULTITHREADED
WORLD, PART 2

L

ast month, Idiscussed the importance of understanding how to program for multithreaded operating systems such as Solaris, Windows NT
(New Technology), and OS/2 as MS-DOS begins its slow but inevitable decline. Iexplored
the use of threads and semaphores and introduced
ADAM, adynamic attribute manager that handles the
administrative aspects of data modeling. ADAM also illustrates multithreading techniques that simplify application design and speed performance. This month, I'll
go into more detail, discuss ADAM's main program listings, and offer ideas on how you can customize ADAM.
Overview of ADAM
The attribute manager administers attributes that describe
an object's characteristics. It executes as aseparate thread
from the application's primary thread and remains idle until the application attaches or detaches an attribute to or
from an object. Only then does the attribute manager
thread become active and perform the required task.
An attribute consists of aunique name and value. The
attribute manager uses the name to locate it. The attribute's value may be predetermined (
intrinsic), or it
may be derived. The application knows an intrinsic attribute value: it does not require any event to determine
it. Once attached to the object, the intrinsic attribute value does not change. A simple example of an intrinsic attribute is the mathematical equation it = 3.145.
An event is required to determine the value of aderived
ILLUSTRATION JOSEF GAST
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attribute. Derived attribute valMultithreading
ues can change over time, and
techniques add speed
they each have an associated
attribute procedure. When the
and simplicity to
application attaches an attribute
to an object, the attribute manapplication designs
ager spawns athread to execute
the attribute's procedure.
A derived value is afunction of its procedure, of time,
or of its value. When the value is afunction of its procedure, the derived value is the returned value from that
procedure. When it's afunction of time, it changes over
time. When it's afunction of its own value, the attribute
manager passes the current value to the attribute procedure; the procedure then uses this value to determine a
new value. This sounds confusing, but it should fall into
place with afew examples.
Consider an attribute, called IDLE TIME, whose value represents anetwork computer's free time. This attribute can't be intrinsic, since the attribute procedure
has to calculate its value to accurately determine how
busy (or free) the machine is. Therefore, Ineed to write
afunction (call it CalcIdieTime) to compute the value.
This function is the attribute's procedure. Inow know
that the attribute name is IDLE TIME; that it is aderived attribute; and that it has an attribute procedure
named CalcIdleTime O.
Next, Ineed to know how much time should expire between computations of this value. If the IDLE TIME
JUNE 1992 • BYTE
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Listing 1: Object . h, the generic object format definition.
typedef struct _OBJECT {
void
ATTRIBUTEVIEW
RESOURCE

far * Data;
AttributeView;
Resource;

} OBJECT;

attribute value has to be recomputed every
30 seconds, how can Iwrite this in asequential algorithmic approach? Ican include atimer O that signals the process
to recalculate the value every 30 seconds.
The disadvantage to this implementation is
that the primary thread itself must handle
the timer O interrupt. This seems harmless, but it affects performance.
The attribute manager lets me define a
time period during which the value is acceptable. After this time expires, the attribute manager spawns anew thread to
execute the attribute procedure, thus recalculating the value. In this implementation, aseparate thread performs the actual
computation; the primary thread is not affected. This example also illustrates the
concept of software partitioning, in that
the algorithm associated with the primary
thread remains intact and is not distorted
with code to handle the interrupt timer.
Through the attribute manager, an application can attach and detach arbitrary
attributes to and from an object. By attaching an attribute to an object, the application has determined that the object
has the particular characteristic that attribute represents. The number of attributes
that it can attach to an object at any given
time is limited only by the number of defined attributes: Each attribute has aunique
name, and the application can attach only
one instance of aparticular attribute to the
object at agiven time. Note that attributes
attach to the object, not to its representative
data. From the attribute manager's perspective, there is no relationship between
the attribute and the content of the data.
The attribute manager's design lets the
user define attributes in addition to those
the application defines. User-defined attributes always have an intrinsic value.
The user can then attach or detach these
newly defined attributes to or from any
object within the application. The application's primary thread attaches and detaches attributes, but attribute procedure
threads created by the attribute manager
determine the values ( when necessary).
Design Requirements
Sections of ADAM's design requirements
detail source code used in an implementation for OS/2 1.3 using Microsoft C 6.0Ax.
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The listings included in this article provide the base for aminimal implementation
of the attribute manager. The listings compiled without error and executed on a386
PC running OS/2 1.3. I've included many
hooks for additional functionality and other enhancements that you can add at alater time. Iminimized the listings presented

he administration
of objects between
the various threads
requires a common
object structure.

here so as not to inundate you with bells
and whistles; my intention is to help you
understand the basic concepts and functionality. [Editor's note: Listings in text
are abbreviated. An expanded and fully
commented version is available in electronic format. See page 5for details.]
The attribute manager consists of the
attributeManager O thread and the
attributeTimer O thread. Both are invoked when the application's primary
thread calls the attributeManager ()
function with parameter START MANAGERS. The attribute manager th—en invokes itself and the attribute timer as
separate threads. Upon success, attributeManager O returns azero to the
primary thread. At this point, three threads
are running: the primary thread, the attribute manager thread, and the attribute
timer thread. Regardless of when the application starts the attribute manager and
attribute timer, it is responsible for their
termination. To terminate the attribute
manager, the primary thread calls the
attributeManager O function with parameter STOP MANAGERS.
The administration of objects between

the various threads requires acommon object structure. It must include apointer to
the object's representative data, a RESOURCE member for change control, and a
pointer to the object's ATTRIBUTE VIEW.
The object requires aRESOURCE for
synchronizing access to its information.
In particular, if an attribute procedure is
to modify the object's representative data,
then it must first gain control of the object's semaphore. This prevents aprocedure from releasing resources that another
procedure is using.
The object's ATTRIBUTE VIEW represents the linked list of attached attributes.
The attached attributes are members of the
object's ATTRIBUTE VIEW. Each member
of aview always consists of amember
data structure containing apointer to the
next and previous members in the view.
In your implementation, you may wish
to add two bit-mapped SETS to the object—one for the COMPLETE attribute set,
and the other for the DERIVED attribute
set. A SET is abit-mapped representation
expressing those members belonging to a
set. Each attribute has aunique numeric
identifier. Therefore, if attribute 154 is attached to an object, the 154th bit in the
COMPLETE attribute set would be 1; otherwise, it would be 0. This, however, enforces the restriction of an upper boundary
on the number of attribute types supported.
The SET must be able to accommodate all
attributes in the application domain and
all user-defined attributes.
For performance considerations, the object should maintain two distinct sets: one
for the complete set of all attributes attached to the object, and the other for those
attributes whose values have been derived.
Note that the derived set is asubset of the
complete attribute set.
User-defined attributes begin at the next
increment from the largest application-domain attribute identifier value. The attribute manager lets the user define additional attributes, provided that it can add
the attribute type identifier to the SET. The
advantage of implementing aSET is strictly in the execution time. Using aSET, you
can apply several simple operations, preventing the need to traverse the entire attribute list associated with an object.
The common object data structure appears in the object header file in listing I.
You can implement asimple routine to
create abasic object to allocate the memory for the object structure and perform
some basic initializations, such as setting
the default values to NULL.
Designing the Attribute Manager
The attribute manager evaluates attributes
that the application attaches to an object. It
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Listing 2: Apartial listing of att r. h, the attribute type definitions.
#ifndef TOOLS

available to the application.

include " tools.h"

ObjectMember:

A member of the view

#endif

for all

attributes attached to the

((define START MANAGERS

given object.

o

((define RUN MANAGERS

1

((define STOP MANAGERS

2

((define MAXATTR

15

typedef

struct

ATTRIBUTE {

ATTRBASE

Configuration;

RESOURCE
DEFINE VIEW(

ATTRIBUTE );

struct

DEFINE MEMBER( ATTRIBUTE );
typedef enum •{
PROCEDURE,

TIME,

Resource;
OBJECT * OwnerObject;

ATTRIBUTEMEMBER

VALUE,

NA,

) FUNC_OF;

AttributeMember;

ATTRIBUTEMEMBER

DerivedMember;

ATTRIBUTEMEMBER

ComputeMember;

ATTRIBUTEMEMBER

ComputedMember;

ATTRIBUTEMEMBER

ObjectMember;

} ATTRIBUTE;
typedef union {
unsigned int

Integer;

unsigned long

Long;

unsigned char

Character;

void

far

typedef struct

ATTRENTRY {

ATTRBASE

DefaultAttribute;

1 ATTRENTRY;

*Pointer;

} ATTR VALUES;

/*
ATTRIBUTE TABLE Type Definition

typedef struct (

The attribute table

FUNC_OF

Function0f;

attribute

unsigned long

Period;

following:

signed short

Tid;

ComputeView:

signed long

NextRecalc;

is the base of the default

information.

This

includes the

The view of all

attributes whose

values are computed.

ATTR VALUES

(*AttachProcedure)();

ATTR VALUES

(*DetachProcedure)();

DERIVED; —

ComputedView:

The view of all

attributes whos,

values must be computed.
DerivedView:

The view of all

attributes whos(

values are derived by some
typedef struct (

function.

enum

ConstraintView:
INTRINSIC,

The view of all

DERIVE

attributes

whose values are under some

) ValueType;

constraint.
The number of attributes

EntryCount:
enum

maintained in this table.
COMPUTE,

COMPUTING,

INCOMPLETE,

INVALID,

COMPUTED,

Entries:

An array of attribute entry

TMOUT

descriptions.

I Mode;
ATTR MODEL;
typedef struct

typedef struct
ATTRBASE

ATTRTBL

ATTRIBUTEVIEW

ComputeView;

ATTRIBUTEVIEW

ComputedView;

unsigned long

Id;

ATTRIBUTEVIEW

DerivedView;

ATTR VALUES

Value;

ATTRIBUTEVIEW

Constraint View;

ATTR MODEL

Model;

unsigned long

EntryCount;

CONSTRAINTS

Constraint;

ATTRENTRY

Entries{MAXATTR];

DERIVED

Derived;

ATTRTBL;

1 ATTRBASE;
unsigned short

/*

attachAttribute(OBJECT * Object,

ATTRIBUTE Type Definition
Configuration:

short

The basic attribute

attributeManager(unsigned short

control updates to this

void
attributeTimer(void);

A pointer to the object
which this attribute

for

is

attached.
AttributeMember:
DerivedMember:

unsigned short
detachAttribute(OBJECT * Object,

A member of the view

for all

attributes with this

same Id.

short

A member of the view of all
attributes whose values are

unsigned

Id);

ATTR VALUES *
getAttributeValue(OBJECT * Object,

derived.
ComputeMember:

Phase);

A resource type definition to
attribute.

OwnerObject:

unsigned

ATTR VALUES * Values);

unsigned short

information.
Resource:

Id,

short

unsigned

Id);

A member of the view of all
attributes whose values must

END

still be computed.
ComputedMember:

A member of the view of all
attributes whose values have
already been computed and are

JUNE 1992 • BYTE

353

SOME ASSEMBLY REQUIRED

executes as aseparate thread invoked by
the application's primary thread. The manager synchronizes updates to the object's
resources, when appropriate, by requesting
exclusive use of the object's change-control semaphore. This thread terminates
when the application's primary thread calls
the attributeManager O function with
parameter STOP_HANAGERS.
The attribute manager requires the at tr hheader file shown in listing 2. This
listing contains numerous type definitions
that describe the components of an attribute. While these can be consolidated
into only afew type definitions, Ichose
the more detailed approach for readability.
Each type definition includes detailed commentary describing the components of the
type and the overall use for it.
Note the definition for ATTR VALUES,
which is aunion representing all the possible types of attribute values for this implementation. When implementing this on
your machine, be sure to change the
ATTR VALUES to include any new definitions that your application requires. All
attribute procedures return type ATTR
VALUES, which is then assigned as the attribute's value.
The DERIVED type definition details
the information required to support derived attributes. This includes the period
and the name for the attribute procedure,
which computes the attribute's value.
When the attribute manager invokes this
procedure, Tid contains the attribute procedure's thread identification number. The
getAtt ributeValue function uses Tid
to boost the thread's priority when the application needs avalue that's not yet available. Retaining Tid with the attribute also
lets the attribute manager suspend the
thread when necessary. Period details
the amount of time that can expire before
the program has to recompute the attribute's value. NextRecalc contains the
time after which the attribute timer must
recompute the value.
The attribute model is atype definition
containing the enumerated ValueType
and Mode members. ValueType indicates
whether the attribute is INTRINSIC or
DERIVED. Remember that an INTRINSIC attribute value is defined on creation
of the attribute as either adefault predefined value or avalue passed to the attachAttribute () function. An attribute's procedure computes its DERIVED
value. The procedure may recompute its
DERIVED value periodically if the attribute
has adefined time period. Mode is an enumerated type representing the currency of
the value; that is, it represents when the
value is available to the application.
The ATTRBASE type definition defines
354 BYTE • JUNE 1992

and contains apointer to the previous instance of this typed attribute. However, it
is maintained from the attribute manager's perspective, not the object's. The attribute manager must locate all instances of
the same typed attribute and maintain the
AttributeMernber list for performance
reasons. Be careful not to confuse it with
the ObjectMember linked list.
The last type definition introduced in
listing 2, ATTRTBL, is the basic definition
for the attribute table entries, which the
attribute manager maintains. For each attribute type defined, the attribute table's
Entries array holds one entry, and the
he attribute
attribute Id gives the row index. For clarity, the attribute table as implemented here
manager maintains
includes all the information for ageneric
prototype attribute. The entry also confour views as part of
tains the pointer to the attribute procedure.
The attribute manager maintains four
the attribute table.
views as part of the attribute table. CornputeView shows all attributes whose values require computing. ComputedView
is for all attributes with computed values.
DerivedView shows all attributes whose
values are periodically derived. ConThis minimum information includes the
straintView contains all attributes
attribute's Id, given as aunique identifier
whose values are under aconstraint.
for the attribute type.
The attachAttribute () function
The implementation could use character
attaches new attributes to an object. The
strings to identify the various attributes,
main thread calls it and passes apointer
but this would lead to poor performance as
to an object, the identifier of the attribute
aresult of numerous string comparisons.
to be attached, and an initial value ( if the
Using anumeric representation for the
attribute model is INTRINSIC). The initial
type permits asimple implementation of
value may be NULL, in which case the atset theory to express the attributes attached
tachAttribute O function uses the deto agiven object. For this implementation,
fault value from the attribute table. After
Iuse an unsigned short for the attribute
validating the parameters, the function
Id, providing areasonable number of
must allocate memory for the new attribute
available attribute type definitions.
instance and initialize it using the default
The ATTRIBUTE type definition itself
values from the attribute table. The funccontains an attribute base, aresource, and
tion must add this new attribute instance to
several administrative members. The atthe object's view of attached attributes.
tribute manager uses the resource for exThe attachAttribute function sets
clusive rights to update the attribute. A
an intrinsic attribute's mode to COMPUTED,
thread requires ownership of the attribute's
since no additional work is required to deresource to modify its value or perform
termine the attribute's value. It then adds
administration on the attribute. In general,
the attribute to the attribute table's Cornany modification of the attribute requires
putedView.
ownership of its resource.
The attribute manager handles aderived
The ATTRIBUTE's OwnerObject is a
attribute alittle differently. If you specify
pointer to the object to which this attribute
atime period for the attribute value, then
is attached. The attribute manager uses
the attachAttribute function adds the
this for administrative purposes.
attribute to the attribute table's DerivedObjectMember is adata structure conView. It must also add this attribute to the
taining apointer to the next attribute attached to this object. It also maintains a attribute table's ComputeView to ensure
that the attribute manager computes the
pointer to the previous attribute in the list
value at least one time. The attachAtof attached attributes. This list is maintribute function then sets the attribute's
tained from the object's perspective, repmode to COMPUTE.
resenting those attributes currently atThe attributeManager O function
tached.
performs one of three distinct tasks, or
The AttributeMember linked list also
phases, depending on the value of the pacontains apointer to the next instance of an
rameter passed to it. During the START_
attribute with this same Id (
attribute type)

the minimum information required for an
attribute. Separating this from the additional administrative information needed
for an attribute makes it easier to initialize
the attribute in the attachAttribute ()
function. This function can use the size of
an ATTRI3ASE type in asingle memcpy O
to initialize the static attribute definition
instead of assigning one field at atime.

T
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MANAGERS phase, the function starts the
attributeManager () as aseparate
thread with the RUN MANAGERS parameter. Also during this phase, the attributeManager function starts the attributeTimer () as aseparate thread. On
completion of this phase, three threads are
ready for execution: the application's primary thread, att ributeManager () , and
attributeTimer0.
To terminate the attribute manager, the
application calls it with STOP MANAGERS. This sets the RunManagers
— variable
to FALSE. The attributeManager O
and attributeTimer O threads then
fail the while ( RunManagers—TRUE)
test and terminate.
During the RUN MANAGERS phase, the
attribute manager spends its time examining the view of all attributes with mode
COMPUTE. The attribute manager knows
that it must compute the value of every attribute that is amember of this view. To do
so, it must first remove the attribute from
ComputeView and set its mode to COMPUTING. It locks the attribute's resource to
show that it is changing the value and then
begins another thread to execute the attributeProcedure O function.
This function, running as aseparate
thread, calls the attribute's defined procedure and assigns the returned value to the
attribute. The function then sets the attribute's mode to COMPUTED and adds the
attribute to the view of all computed attributes. Finally, it unlocks the attribute's
resource and terminates the attributeProcedure's thread.
The application calls the getAttributeValue () function, which examines
the value of agiven attribute. By examining the view of all attributes attached to a
given object, it can easily find the attribute
in question. You should, however, be ready
to address afew issues. Specifically, what
happens when the thread to compute aderived attribute value has not been started or
is still running?
The getAttributeValue O function
tries to lock the attribute. If it can't, it assumes the attributeProcedure O is
still running and increases the thread's priority. If it can lock the attribute, it then
must see if the mode is set to COMPUTE. If
so, attributeManager () has not yet
started the attributeProcedure O,
and the program temporarily boosts at tributeManager () ' spriority. When
the function has successfully locked the
attribute and the mode is COMPUTED, the
function can return the attribute's value.
On failure, the function returns NULL.
The detachAttribute O function is
the last procedure required for aminimal
attribute manager. This function examines

the list of currently attached attributes for
the attribute Id specified. Then it uses the
REMOVEMEMBER macro to detach the attribute from the object (i.e., remove it from
its view). The function must also remove
the attribute from the attribute type view
maintained as part of the Attribute Table. Note that it would be more efficient to test the object's complete attribute
SET to determine whether the attribute is
currently attached to the object.

Y

ou can enhance

ADAM for particular

applications.

Establishing Attribute Procedures
The actual attribute procedures and the attribute type information are defined in attrfunc.h and attrfunc.c, found in the
full version of the listings (available electronically). The header file contains some
constant value definitions for the attribute
types. Iintroduce only three attribute types;
although they're not extremely useful, they
provide an easy example of how to implement attribute types. The tunable parameters for the attribute manager may
change from one application to the next.
The attribute procedures, along with the
AttributeTable, appear in the attrfunc. cmodule. These procedures return
an ATTR VALUES, since they assign the
value to the attribute. Depending on the
multithreading APIs your operating system uses, it may be easier to implement
the value assignment within the procedure.
Note, however, that the procedure must
also set the mode and clear the attribute's
semaphore in this situation.
The attribute table definition also appears in the full version of the listings. The
static initialization provides asimple example of how to define the table. Some of
the information provides the default values
when the attachAttribute () function
creates the attribute. If you change the
table definition, be sure to update the attach function to provide proper initialization. An enhancement to the basic attribute manager might use an attribute
dictionary with predefined attributes that
are pulled in only when needed.
The AttachAttribute () and De-

tachAttribute () functions can attach
to or detach from an object, respectively.
The process of attaching an attribute results in the new substantiation of the attribute using base rules for the default attribute settings. When the application calls
the DetachAttribute () function, it
loses all references to that particular attribute's instantiation.
Note that, due to the time-slicing/priority schema of the OS/2 scheduler, the expiration of aderived attribute's period may
not cause immediate recalculation of its
value. However, the attribute timer thread
will find the attribute's value to be out of
date the next time this thread executes.
Enhancements
I've left plenty of room for enhancements
to ADAM, but I've made no provisions
for derived user-defined attributes. All
user-defined attributes, by default, use INTRINSIC modeling. You can enhance
ADAM for particular applications, and
these enhancements could include support
for attribute dependencies, integrity constraints for attribute values, shared attributes, and even an attribute dictionary.
Attribute dependencies arise when an
object has aparticular attached attribute
and—solely because of that attribute—
you can attach another attribute. You have
formed adependency when you would receive an error if you attached the second attribute without the first.
Consider an object representing aperson, for example. An attribute of this object
might be the person's gender. If you attach the "Male" attribute, you can then attach an " Adam's Apple" attribute. The
second attribute is describing acharacteristic of the person attribute, not the object.
This leads to an attribute hierarchy. The
attribute manager as implemented here
does not support dependencies, but you
can easily add it.
Integrity constraints between attributes,
as defined by CACTIS, state that aBoolean
relationship between two attribute values
must evaluate to TRUE or one (possibly
both) of the values must be recalculated.
An integrity constraint would offer significant benefits, and you can easily add it.
Ihave given the type definitions in listing
2. To implement the constraint functionality, modify the attributeProcedure O function on return from the attribute's defined procedure call. You can
also add avalue-check constraint so that
when the attribute value does not meet the
value check condition, the attributeProcedure () function immediately detaches from the attribute.
Yet another enhancement might support an attribute shared by one or more
JUNE 1992 • BYTE
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Circle 85 on Inquiry Card.
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Impressive any way
you look at it.

objects. Since the application object's data
is independent of the attribute, it could
share an attribute between one or more
objects.
The full version of the listings contains
aprogram stub for the main O function,
which creates an object and then attaches
the three attributes defined in att rman.c.
Icompiled the program, along with the
attrman.c, attrfunc.c, and resource.c (
see listing 1of last month's
Some Assembly Required) with Microsoft
C 6.0Ax using the compile options
cl - c -AL -Ox - I
and linked using
link / PM:VIO main+resource+
attrman+attrfunc„,LLIBCMT;
ADAM may seem complex, but its approach has many advantages. As operating
systems that support parallel multitasking
emerge, you'll need a well-defined
methodology to take advantage of their
power. ADAM takes you astep in the right
direction. •
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ON-THE-FLY
DISK COMPRESSION

H

ard drive prices have come down
quite abit over the past year.
Thus, squeezing every precious
megabyte out of existing hardware is not the critical concern it
once was. Still, the market for file-compression utilities is thriving, as more sophisticated applications deal with larger
and larger amounts of data.
Some file-compression utilities (e.g.,
PKZip, ARC, and LHARC) operate at the
command line and on an entire file at a
time. Softlogic Solutions' Cubit operates
on the fly, but it does so by decompressing
the entire file when it is opened and recompressing the file when it is closed. Other products, such as Stacker from Stac
Electronics, operate completely on the
fly—decompressing during read operations and recompressing during writes.
This month, Igive you an on-the-fly
file compressor that Icall Diet Disk. Like
Stacker, Diet Disk operates at the level of
file read/write operations. You load the
DIETDISK.COM TSR program ( which
occupies about 24 KB of RAM) when you
boot up your computer. You follow afew
simple procedures, and you get back a
large amount of disk space. Ican't predict

How to transparently
trim the fat from
your PC's hard disk
exactly how much you might get back:
that depends on the contents of the data
files you use. Some files are better candidates for compression than others. You'll
also be interested to know that Diet Disk,
although fast, is somewhat slower than
Stacker ( any compression operation, at
any level, takes time to run).
Can ITrust It?
Diet Disk works with the applications I've
used during testing, but Ican't guarantee
its operation in all possible situations. The
DIET.DOC file that accompanies the software explains how you can test for compatibility with your applications. But as
the documentation points out, alarger hard
drive and uncompressed access may be
the only way to put your mind at ease.
How It Works
Diet Disk intercepts DOS- file activity,
handling calls that use file-control blocks

MAC/Tom Thompson

as well as those that use file handles. To
Diet Disk, each file is acollection of 2KB segments. It treats each segment as a
separately compressible entity. When an
application program seeks into afile and
reads acertain number of bytes, Diet Disk
calculates the segments that it needs, reads
the segments, decompresses them, and puts
the result into the application's read buffer.
When an application writes data, Diet Disk
organizes the data into 2- KB segments,
compresses each segment, and writes the
compressed data into the file.
Diet Disk's compression and decompression modules are based on the LZW
(Lempel-Ziv-Welch) compression algorithm. LZW (which is also used in PKZip,
ARC, and Unix's compress) is adictionary-based compression scheme that was
first described by Terry Welch in an article
called "A Technique for High-Performance
Data Compression" (
Computer, June
1984).
Diet Disk comes complete with source
code. Whether or not you use it to conserve space on your hard disk, you'll find
Diet Disk ahelpful starting point for building TSR, file handling, and compression
programs.

UNIX/Ben Smith

Managing Your Apple Menu

Navigating Through Usenet News

O

senet News is aheterogeneous but anarchistic worldwide
collection of computer users that generates more than 6
MB ( some 6000 printed pages) of information daily. If you
participate in Usenet, you can find the sheer volume of information overwhelming—even if you limit yourself to very few
of the more than 600 news groups. Several important public
domain news-reading programs have emerged in the last few
years to help you navigate. The most notable are rnby Larry
Wall (the same Larry Wall who wrote patch and per1) and nn
by Kim Fabricius Storm of Denmark. Both programs are capable
of extensive filtering and handle new messages with avariety of
tools. Wall's rn is particularly strong in its regular expression
operations. The strongest feature of nn is its organization of
the subject threads within anews group. (Due to program size,
these programs are not available on disk.)

ne of System 7.0's finer features is the opportunity it affords you to customize the Apple Menu. When you drop
adocument or application into the Apple Menu Items folder, it
appears in the Apple Menu, where it's easily accessible.
Unfortunately, making the alias file and putting it in afolder inside the System folder involves alot of clicking and dragging. Peter Kaplan's freeware AppleEase utilities provide an easier solution.
There are two components: AppleEaseln is an application
that creates the alias file and copies it to the Apple Menu Items
folder. You simply drag the icon of the file, folder, or drive
onto the AppleEaseln icon, and it does the rest. AppleEaseOut
is an extension that undoes the work of AppleEaseln. Hold
down the Option key when you select an item in the Apple
Menu, and that file is moved back onto the Desktop.

Editor's note: Software Corner highlights public domain, freeware, and shareware programs. The programs are available in
electronic format. See " Program Listings" on page 5for details. We solicit your contributions. We pay $50 for any program we
use. Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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NDP Fortran 81 C++ for OS/2!
piler that is AT&T 2.1 compliant and contains a
C subset compiler which is both ANSI and K&R
compliant. For the months of May and June,
Microway will be making these products available to OS/2 Expedite Members at a pre-release price of $295.

If you are an OS/2 2.0 developer or user, and you
need an excellent C4-4- or Fortran, your wait is
over. Microway is now shipping its NDP family of
32- bit 386/486 languages for OS/2. These mainframe/production grade products are based on
our core 386 technology which currently runs on
DOS, UNIX and WINDOWS and has passed
exhaustive validation testing on OS/2. They produce globally optimized code which takes maximum advantage of the Intel 386 architecture and
can directly access OS/2's 32-bit API and 2
gigabyte address space.

If you are thinking about porting a large program to a DOS compatible operating system,
we think OS/2 is your best choice, today. It has
numerous features, suer.'as fast I/O, that make
it preferable to 32- bit DOS Extenders, except
when direct access to your hardware is
needed.

386, 1486 and 1860 Compilers

Number Smasher-860Tm

386/486 Workstations

Our NDP family of compilers generate globally
optimized, mainframe quality code that runs on
the 386, i486, or i860 in protected mode under
Windows, DESQview, UNIX, XENIX, SunOS,
or extended DOS. The compilers address 4
gigabytes of memory while supporting the 287,
387, Weitek, and Cyrix EMC coprocessors.
Applications can mix code from all four compilers and assembly language.To simplify your
ports, we offer ClearView, our full-featured,
windowing symbolic debugger that works with
DOS versions of NDP 386 and i486 compilers.

Number Smasher-860 is the highest performance coprocessor card ever to run in an ISA or
EISA bus or as part of atransputer system. Delivers up to 80 million floating point operations per
second at 40 MHz and produces 11.8 double
precision Unpack megaflops. The board cornes
standard with an EISA or ISA interface, 8meg of
high speed memory, and your choice of NDP
Fortran, CIC++, or Pascal for the i860 running
under MS-DOS, UNIX, XENIX, SunOS, or
DESQview
33 MHz: $5000
32 MB version: add $2500
40 MHz: $6000

NDP Fortranne is afull F77 with F66 and DOD
extensions that is 99% VMS compatible. Also
contains new F90 features & MS compatibility.

i860 Vectorizers and Libraries

One of Microway's Black Towers is the ideal
choice for acost-effective desktop system, personal supercomputer, file or computation server,
or an industrial PC. They come standard with two
or more thermostatically controlled fans, 250
Watt motherboard power connectors, and American- manufactured industrial power supplies.
Our 386 and 486 motherboards are carefully
burned in and tested. Top speeds are 40 MHz
for the 386 and 50 MHz for the 486. Each user
can choose from afull line of high quality options
to customize thQ workstation to his specific
needs. Our 486131-was arecent Digital Review
Target Award nominee. The base system includes asleek, black tower case, ablack tactile
response keyboard, four megabytes of memory,
a 250 Watt American power supply and one
floppy drive. Each system is backed up by aone
year warranty and the best technical support in
the industry.

NDP CIC++TM runs in three modes: K&R with
Sys V and MS C extensions; 100% ANSI C;
and C++ Release 2.1 compatible.
NDPPascalrm is afull ANSI/IEEE Pascal, with
extensions from C and BSD 4.2 Pascal.
NDP Language Pricing
NDP Fortran, CIC++, or Pascal — DOS products and EZWIN32 include NDP Tools and
Extender. 486 DOS version includes Weitek
support, royalty free binder, and Clearview386. All DOS compilers come with GREX.
OS/2TM
$595
EZWIN32 ( includes Tools)
$595
386 DOS (includes DOS Extender) . . $695
486 DOS (includes DOS Extender) .. $995
3861486 UNIX or XENIX
$ 1195
i860 Compilers
$ 1995
(0S/2 is atrademark of IBM Corporation.)
Clearview-386 1m— our windowing 32-bit symbolic debugger that runs with our 386 and 486
DOS products
$ 195
GREX 386/860 1m — A library of 160 lower level
graphics routines (free with DOS compilers): $495
NDP-C rossRefTm Our full function cross reference utility that produces comprehensive data
and function listings. Available for all NDP compiler versions
$ 195
NDPPlotrm
$195
NDP/FFTDANDP or 80x87 version... ea. $250
Halo Professional for 386
$595
NDP NAG
Workstation library is asubset of the
NAG mainframe libraries. Has 172 routines for
differential equations and eigenvalue problems,
matrix operations, fitting curves, statistics, and
regression analysis
386 Version: $895
T800 NAG for Transputers $2750
ne

Micro
Play

The NDP compilers have been in use since
1987. During that time, NDP Fortran has been
used to port thousands of 3090, Cray and VAX
applications to the 386/486. It has MS, VMS
and VS Extensions. NDP GIG++ is atrue corn-

NDP NAG/860 is a Microway port of the NAG
workstation library to the i860 $ 1495
NDP HALO-860 includes HALO Professional
and an interface library which makes HALO
directly callable by the i860
$995
860 Vectorizer includes PSR VAST-2 which
converts aC or FORTRAN program into anew
program which calls the Intel Vector library.
Includes the Intel Vector Library and
Microway's i860 Profiler
$ 1495
860 Vector Library — Written for Intel, includes
over 400 vector primitives that take advantage
of the i860's cache, dual instruction mode, and
pipelined multiplier accumulator $495
NDP IMSL/860 is a Microway port of IMSL
mainframe library to the 860.
Math Library: $995
Statistical Library: $995
Special Functions: $500 Complete pkg: $2000
IGL — a3-D Graphics Pipeline that does geometry and rendering using routines which use
the i860's built-in graphics hardware $495
Kuck & Associates CLASSPACK Hand coded
libraries for the i860.
•BASIC Math Library
$500
•DSP — Over 100 routines including 1and
2-D correlations and convolutions Does
1024 Complex FFT in 1msec $750
•Dense Array solver package
$ 750

SX Your AT!
FASTCache-SX/Plusrm— The "
Windows Solution" — easily converts your 286 into apowerful
25 MHz 386SX by combining Microway's award
winning FASTCache-SX accelerator ($299) with
up to 16 megabytes of extended memory. Features a 486-style 16K internal cache from Intel
and a387SX coprocessor socket. Uses a16-bit
slot. (Cable Kit & 2meg included FREE.)
FASTCache-SX/Plus-25
$595

Microway has been serving the PC community
for ten years and we wish to thank all of our
customers for their continued support.
For more information, please call Microway's
Technical Support Dept. at ( 508) 746-7341.

386B 2T-40
486B 21-33
486B 2T-33
486B 2T-50
486B 3-50

ISA
ISA
EISA
EISA
EISA

64K cache
64K cache
256K cache
256K cache
256K cache

200W
250W
250W
250W
350W

$ 1595
$ 2295
$3395
$3995
$4495

Parallel Processing
Microway's ongoing R&D is based on the
INMOS T800, T9000, and Intel i860. We recently achieved 90% efficiency and 132
megaf lops running two i860s in parallel. Our
T800 products are T9000 object compatible,
making them ideal development platforms for
this new superscalar RISC processor.
Quadputerrm— This board for the AT or 386
can be purchased with 1to 4transputers and
1or 4 meg of memory per transputer. Two or
more Quadputers can be linked together to
build transputer networks
from $ 1845
MonoputerTm— Includes one T800 and up to
16 meg of RAM
from $ 1295

Math Coprocessors
WEITEK: 4167-25/33
$750/$995
3167-20/-25/-33
$350/ $600/ $750
mW3167 Micro Channel-25/33: from $850
mW3167/80387 Board
$200
INTELS87-16SX: $ 120
387-20SX: $ 135
387 16-33: $ 190
287XL: $ 80
Cyrix:SX20MHz: $100
SX25MHz: $ 110
287 20 MHz: $75
DX33 MHz: $ 155
DX40 MHz: $185
EMC-33 MHz: $250
EMC-40 MHz: $300

World Leader in PC Numerics
Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (
508) 746-7341
32 High St., Kingston- Upon- Thames, U.K., 081-541-5466
USA FAX (508)746-4678 Germany 069 75 2023 Norway 06 89 2020 Italy 02-74.90.749 Japan 047 423 1322

BEYOND DOS
W INDOWS NT
AND OS/2 COMPARED

I

BM is now giving birth to OS/2 2.0,
and Microsoft is still pregnant with
Windows NT ( New Technology).
Thus, all comparisons of the two operating systems have to be taken with
agrain of salt. However, Microsoft Press
has published The Windows 32-bit Guide
to Programming, which gives programmers an overview of what Windows NT
will look like. Don't tell Microsoft this,
but it also helps that Igot achance to
see Windows NT in action, at one of the
exclusive alpha sites, by looking over a
friend's shoulder. Meanwhile, on the OS/2
side, IBM has kept me posted with frequent beta releases of OS/2 2.0 because
I've been writing abook on that subject.
I'm immediately struck by the similarities between OS/2 2.0 and Windows NT.
Both operating systems offer aflat 32-bit
memory model ( no more 64- KB segments); multiple threads; protection of applications from one another; DLLs and
DLL-handling functions; named pipes;
drag and drop functions; and DDE, clipboard data exchange, and similar memory
allocation schemes. Microsoft is also rumored to be developing a32-bit version
of the DOS FAT (file allocation table) file
system. If that happens, both operating
systems will sport advanced file systems:
OS/2's High Performance File System and
NT's super FAT. Designed originally just
for disk files, the DOS FAT file system
may outlive both OS/2 and Windows NT!
Windows NT clearly benefits from work
done at Microsoft on what was once the
OS/2 3.0 project. However, it is afromscratch effort that began at DEC several
years ago under the direction of David
Cutler. When DEC killed the project, the
development team moved to Microsoft to
complete its work. Cutler brought ideas—
but no code—from DEC.
IBM and Microsoft thought of OS/2 3.0
as the "portable successor to OS/2." After IBM and Microsoft went their separate
ways, Microsoft decided to layer a32-bit
Windows interface on NT in place of PM
ILLUSTRATION NAN ROSSITER
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crosoft for taking this approach. If Microsoft can prevent performance from suffering because of all the layers of modular
code, it will have created acleanly designed operating system that may very
well last into the next century. Sluggish
performance, however, would be the kiss
of death for Windows NT, no matter how
well it's designed.
As you'd expect in aprotected 32-bit
environment, you can't do direct-port I/O
under Windows NT. You can't modify the
system date and time, nor can you read
Measuring the Differences
or write the Windows.INI files directly.
Windows NT embodies amicrokernel,
Microsoft suggests that you review your
layered architecture. This is an excellent
structure member alignments in the new
way to design an operating system. Sub32-bit world.
systems and modules attach to the base
The Windows NT 32- bit API is an
operating system on demand. Iadmire Mi extension of the Windows 3.1 API. Programmers will have to make aseries of
Will Microsoft's new
adjustments to their code to compile the
operating system be a
application for Win32. Specifically,
1Param and wParam are both 32-bit (4better OS/2 than OS/2?
byte) fields. Windows 3.x usually packs a
handle and another value into wParam.
Windows NT changes the way the packing
occurs. To retrieve WM_COMMAND
messages, for example, you'll use macros
that hide these packing differences. The
new WINDOWS.H file also contains 32bit typedef s for things like LPSTR,
hInst, and hWnd.
Windows 3.x applications that make use
of expanded or extended memory or that
use the DOS function call INT 21 hexadecimal interface will need to be recoded
slightly. Windows NT will run on the Mips
R4000 RISC processor, which doesn't
have expanded memory, extended memory, or INT 21h.
Every Windows NT application must
register its own window classes. Thus,
hPrevInstance always returns NULL
under Windows NT. If you use hPrevInstance to determine when you should
share data with an already-running instance
of your application, you'll need to switch
to some form of interprocess communication. As an alternative, you could call
(Presentation Manager) and to customize
NT in other ways.
Microsoft says it will offer the 32-bit
Windows API with afuture version of
DOS and Windows, in addition to making the API available on the NT operating environment, but that's still controversial. Sources close to the NT team at
Microsoft tell me that the NT developers
themselves don't believe that " Win32 on
DOS" will actually happen.
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FindWindow O to help determine which

instance is which.
The Biggest Difference
To me, the biggest features of Windows
NT are localized input and threaded-message queues. Windows NT will determine
the ownership of auser's/operator's input
at the time the input occurs, not when that
input is extracted from asystem message
queue. Each thread will have its own message queue and its own input- synchronized-state information. The result is no
more hourglass cursors. If one application
fails to process its message queue quickly
enough, other applications aren't affected. The other applications and their threads
have separate message queues.
It's too bad that PM doesn't feature
threaded-message queues. On the downside, however, Windows programs that
call functions like Set Focus O and GetCapture () will have to change to accommodate localized input. For example,
if you subclass awindow control or try to
detect nonclient mouse/window activity,
you may need to rework your code slightly. In aWindows environment, it's difficult
to deal with parent windows that don't

he biggest

features of Windows
NT are localized
input and threadedmessage queues.

have aseparate window ID. Under PM,
every window has awindow ID, even toplevel windows. The window owner and
parent are separate. You can deal with and
manage them individually. PM programmers don't need to use the WS_CHILD,
WS_POPUP, and WS_OVERLAPPED
styles you find in Windows programs.
The Multiprocessor Angle
Windows NT will be able to run in amultiprocessor environment. High-end PCs

with multiple CPUs will use Windows NT
to advantage. You'll see the benefit of multiprocessing when Microsoft ports LAN
Manager to run under Windows NT. But
don't forget that Intel will announce the
586 chip later this year and that IBM has
aspecial relationship with Intel. The 586
will embody multiple processors on asingle chip. OS/2 will take advantage of the
586 soon after it's announced.
Microsoft has shown Windows NT running on Mips R4000—based computers as
well as 386 and 486 machines. While IBM
has made no public statements about OS/2
2.0 running on aRISC machine (e.g., the
IBM RISC System/6000), Ihave abit of
personal knowledge. Last year, Ivisited
IBM's Austin, Texas, facility. During acoffee break, Istuck my nose where it was
not supposed to be and happened to see
OS/2 running on aRISC System /6000.
Which Is Best?
OS/2 will require less-expensive hardware
and will have better support for charactermode applications—something that NT
supports but does not encourage. Iexpect
that OS/2 will run DOS-based software
better and faster. To run DOS software

GREAT THINGS COME IN SMALL PACKAGES
This powerful print server
can tackle your biggest
network printing problems
• Connects any parallel printer directly
to your Ethernet LAN
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Ill Fully Novell Netware 286 and 386
compatible
• Can attach to 8file servers simultaneously
• Fast and easy to install

Parallel port
plugs directly
into any printer

• Combines high-speed printing and
exceptional printer control
• Supports encrypted passwords,
forms, notify, cancel, and others
II Full one-year warranty and unlimited
free technical support
• Made in the U.S.A.

Ethernet port
available in thin
or twisted-pair

Press switch
to print status
Serial port can be
input or output

Status LED
Power jack

Make the Rose Connection
10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044
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C-scape is the most flexible
user interface package for text or
gaphics-based applications.

screens, test them, and then automatically generate complete C
source code or binary screen files.
C-scape applications

All too often user interface management systems force
you to program with your hands tied. You do things their way

port without modification

or not at all.

across DOS, extended DOS,
OS/2, UNIX, AIX, the X

C-scape sets you free. It provides powerful features scrolling windows, mouse support, menus, text editora, help,

Window System, QNX

data entry, etc. - yet lets you tie your own functionality to these

and VMS.

objects without touching the underlying code.
What's more, C-scape's object-oriented architecture
makes it easy to integrate with any other Clibrary. So you aren't
locked into one solution.
Unlike many
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...and on character- based terminals...

And since C-scape

Applications built with C-scape can
run on PC's...

simultaneously, it's asmart choice for users who want to add
graphics to existing text applications.
See for yourself why thousands of programmers worldwide

other screen managers,

use C-scape. Call for a

C-scape is atrue

copy today. And escape

windowing environ-

the interface straitjacket.

ment. Which makes it

supports text and graphics

nutft..\

Liant is the

powerful enough to

world's leading supplier

tackle the most

of open systems
programming tools,

demanding user interface requirements.
C-scape is also so easy to use you can affordably build
elegant new interfaces even for simple applications and databases.
Prototyping and code generation are no problem. C-scape's
Look & Feel interactive screen designer lets you create full featured

AN
In Europe, call our Berlin office at 030-391-5045. Training and international support available.
Liant logo type, C-scape and Look & Feel are trademarks of Liant Software Corp. Other
trademarks belong to their respective companies. Copyright e1991 by Liant Software
Corporation, 959 Concord St., Framingham, MA 01701. 508-872-8700, FAX: 508-626-2221.
Circle 315 on Inquiry Cord ( RESELLERS: 316).

languages, and

...and under the XWindow System

libraries. Call for your free Liant product catalogue.
30 DAY MONEY BACK GUARANTEE. CALL FOR
FREE DEMO 1-800-662-9866.
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under NT, Microsoft licensed an 80x86
emulator from Insignia Solutions. But
80x86 emulators are tricky. IBM quietly
offers such an emulator on the RISC System/6000, called PC-Simulator. When I
went to Austin, Iwas there to help IBM
with some PC-Simulator problems. Early
versions of OS/2 taught the bitter lesson—
either you run the 20,000 DOS applications that exist or you don't sell.
From the perspective of abusiness application programmer like myself, Isee
OS/2 2.0 and Windows NT competing for
three different audiences. In the first group
are programmers who write commercial
products. In the second group are in-house
professional programmers who create software their companies use to run their dayto-day operations. In the third group are
the casual programmers who write software to help automate their departments'
work load.
Many in the shrink-wrap camp will divide into two or more teams and write
versions of their products for both NT and
OS/2, with perhaps versions for Unix, NextStep, and the Mac. Small companies without enough programming resources to create multiple versions of their products have

two choices: Toss acoin and pick an operating system or use avirtual toolkit that
spans multiple platforms. The choice depends partly on the type of application. If
you're in this camp and your application
won't tolerate the overhead of avirtual
toolkit, Ican't tell you which operating
system you should bet the farm on.
I'd guess that many in-house professional programmers will want to write for
OS/2. Why? OS/2 2.0 already offers the
features that developers asked for when
they complained about DOS ( not enough
memory, too simple, and 64-KB segments)
and Windows (too easy to cause an unrecoverable applications error). The casual
programmer will likely continue to use
DOS or DOS and Windows to create
small-scale, helpful software.
It Will Be Ready When?
Ultimately, OS/2 and Windows NT are
very similar. NT has alot of nice features;
OS/2 has nice features of its own. Different programmers will prefer each one for
different applications.
If IBM enhances OS/2 to encompass
features like threaded PM message queues
and multiprocessor support, the competi-

tion between Microsoft and IBM may boil
down to asimple price war. If this happens, acustomer-driven company like Apple will surely be the winner.
Software projects never finish when the
marketing people say they will. In fact,
software projects hardly ever finish when
programmers say they will. Windows NT
1.0 is an ambitious effort, and Iexpect that
its birthing pains will be similar to those of
OS/2 2.0. As aprogrammer, Ifeel safe
telling you that if Windows NT is areal
for-sale product able to run DOS, Win16,
Win32, and other types of applications by
the end of the year, I'll eat adisk. However, let me temper that by saying Ialso
expect that I'll probably do some Windows NT programming in 1993 or 1994.
Barry Nance is acontributing editor for
BYTE. A programmer for 20 years. he is
the author of Using OS/2 2(
Que, 1992)
and is the exchange editor for the IBM Exchange on BIX, where you can reach him
as "barryn."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

One portable Valitek backs up
all your PCs!
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No controller card needed!
I

1

The Valitek PST is arugged, reliable, and
simple backup solution; just pick it up and
plug it into the parallel or serial port of virtually any IBM or compatible PC, old or
new. No jumpers, no switches, no need to
format media. Up to 4.5 MB/min.; 60, 160,
and 250MB models. And it's agreat way
to distribute large databases to many PCs.
Compelling economics, too: buy just one
Valitek to back up all your PCs.
Call (800) VAIJTEK or
(413) 549-2700; FAX (413) 549-2900
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ANALYST'S
CHOICE
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PST-160

Feb, 1991
PST-160
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N OTICE
W E'VE BEEN ASKED TO MAKE IT VERY CLEAR THAT
THERE'S A WHALE OF A DIFFERENCE BETWEEN QNX ® AND UNIX ®

W E'RE GLAD TO OBLIGE.
E VEN THOUGH THE QNX R EALTIME

O UR PRICING IS MODULAR TOO,

O PERATING SYSTEM IS NOT BASED

SO

ON UNIX SOURCE CODE, WE CAN

YOU'RE NOT FORCED TO PAY

FO UND IN MANY UNIX SYSTEMS.

B UT LOOK BENEATH THE SURFACE
AND YOU'LL SEE TWO
FUNDAMENTALLY DISTINCT
ARCHITECTURES. A MONOLITHIC OS

FROM THE PLANT FLOOR

R EALTIME PERFORMANCE
YOU

RIGHT UP TO YOUR DESKTOP.

C AN C OUNT O N

N EED THE SPEED OF A FAST,
S UPPORT YOU C AN D EPEND O N

REALTIME EXE CUTIVE?

SYSTEMS STANDARDS, SO YOU GET
THE SAME API AND UTILITY SET

YOU'RE IN COMPLETE CONTROL
OF ALL RESOURCES AT ANY POINT,

QNX FOLLOWS THE LATEST IEEE
POSIX 1003.1 AND 1003.2 OPEN

CPU S WITH ITS NETWORK- WIDE IPC .

FOR WHAT YOU DON'T NEED.

UNDERSTAND HOW SOME DEVELOPERS
MIGHT CONFUSE THE TWO. A FTER ALL,

ORCHESTRATING HUNDREDS OF

QNX CLOCKS IN AT 16 PSEC

D URING THE LAST TEN YEARS,

PER CONTEXT SWITCH ON

WE'VE EARNED A REPUTATION

A 33 MH z 80486.

FOR OUTSTANDING TECHNICAL

B UT QNX DOESN'T STOP THERE.

SUPPORT. W E OFFER EVERYTHING
FROM 24- HOUR ONLINE

W ITH ITS PRIORITY- DRIVEN,

CONFERENCING TO ONSITE

PREEMPTIVE SCHEDULING,
YOU

CAN BUILD REAL REALTIME
SOLUTIONS.

O N THE ONE HAND, A MICR OKERNEL

CONSULTING, SO YOU CAN EASILY
REACH THE PEOPLE WHO MAKE UP
THE QNX DEVELOPMENT TEAM.

OS ON THE OTHER. T HEY'RE
DIFFERENT SPE CIES ALTOGETHER,

YOU

YOU C AN B ET O N

AS DIFFERENT AS A WHALE AND
A SCH OOL OF DOLPHINS.

T HEIR EXPERTISE CAN HELP

D ISTRIBUTED PROCESSING

KEEP YOUR DEVELOPMENT

PROJECTS RIGHT ON COURSE.

QNX CAN TRANSFORM A BUNCH
OF ISOLATED MACHINES INTO A

A RCHITECTURE YOU C AN B UILD O N

TO FIND OUT HOW YOUR

SEAMLESS SUPERCOMPUTER,

APPLI CATIONS CAN THRIVE IN

QNX 'S MODULAR, MICROKERNEL

THE QNX ENVIRONMENT,

ARCHITECTURE GIVES YOU

CALL 1-800-363-9001,

REMARKABLE FLEXIBILITY. OS

(EXT. 101).

SERVICES ARE PROVIDED BY A TEAM
OF COOPERATING PROCESSES RATHER
THAN BY A MASSIVE MONOLITHIC

QUAN TU M SOFTWAR E S YSTE MS LTD.

KERNEL. THE RESULT? YOU CAN

175 T ERRENCE M ATTHEWS C RESCENT

STRIP QNX DOWN TO A ROM -ABLE

KANATA, O NTARIO, C ANADA
K2M 1W 8

EMBEDDED SYSTEM. O R BUILD IT UP
TO

TEL: 613-591-0931

A VAST NETWORK AND HARNESS

FAX: 613-591-3579

THE POWER OF HUNDREDS OF CPU S.

REALTIME O PERATING SYSTEM
Circle 147 on Inquiry Card.
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ASK BYTE
Pass the PCMCIA

One computer that Ihave seen that uses the PCMCIA
card is Hewlett-Packard's HP 95LX palmtop computer.
HP sells two RAM cards: 128 KB ($199.95) and 512
KB ($399.95). Computer dealers in Hong Kong should
have these cards in stock. Isuggest that you take your
computer to adealer and see if they will work. If necessary, you can contact HP at 1000 Northeast Circle
Blvd., Corvalis, OR 97330, (503) 757-2000.
The PCMCIA 2.0-specification cards have the same
size and physical features, with 68 pins on one end of the
memory card. But this newer specification lets you execute programs on the memory cards and use the card port
as ageneralized I/O device. This means that, theoretically, you can use the cards as system RAM or use the
port to connect your computer to hard drives or
LANs. —Stan Wszola

cused at this close distance.
Folks who sit and stare at ascreen
all day compound the problem by forcing
their eye muscles to hold this unnatural
position for long periods of time and
making constant tiny left-right movements to read lines of text. Periodically,
look away from the screen and focus
on some distant object.
Color is another factor. Different
wavelengths cause the retina to focus
differently. Chromatic aberration
makes your eye constantly focus in and out as you look at
different colors on the screen. While color is great for
some things, it can make working with text needlessly
painful. LCDs may not be any better. While they don't
have the radiation and flicker problem associated with
CRT displays, they are usually smaller and offer less
contrast.
Ask your ophthalmologist about glasses ground for
reading at computer-screen distances. Adjust the ambient
room lighting to be two to three times brighter than the
screen background, and position the monitor so it's
slightly below eye level. Ifyou're using acolor monitor,
make sure it's ahigh-quality unit, the bigger the better,
and try moving it farther away.
Even better, switch to agood-quality monochrome
monitor. These don't have problems with convergence or
dot-pitch limitations, and they generally have better
contrast than color tubes. Above all, take frequent breaks.
Rest your eyes, look around the room, or take awalk.
Computers and Visual Stress from Abacus (ISBN 155755-128-6) has achapter on eye exercises that may
help. It also offers agood summary of the problems.
—Howard Eglowstein

The Eyes Have It

Is Your Keyboard Latent?

Tcannot look at acomputer screen for more than 15
1 minutes before my eyes become irritated. Ihave had an
eye examination, and the ophthalmologist tells me that
there is nothing special about computer screens that
should hurt my eyes.
Ispoke with several computer dealers about the problem, and they gave different explanations. Some blame
the screen resolution. Others blame refresh rates and
recommend anoninterlaced monitor. Both interlaced and
noninterlaced monitors hurt my eyes, however.
I've heard of LCD monitors that are thin and flat and
that mount anywhere. Would these prevent eyestrain? I'm
also interested in knowing about the effect of ultraviolet
light, room lighting, and ergonomic factors.
Bryan Chung
Miami, FL

ereceived several letters in response to Colin VerW non's
letter in the February Ask BYTE. When you

Trecently purchased aSharp PC1 3000, anew palmtop IBM XT compatible that is fantastic. Its size is
slightly larger than aVHS videocassette,
and it has avery large screen.
This product is new in Hong Kong. I
have managed to find all the cables and
options for the machine except what is
referred to as the industry-standard IC
cards designed to conform to PCMCIA
1.0 (not more than 3.3-mm thickness). Very little is
known here about where to get them. Sharp dealers simply tell me these are not yet available from Sharp. Who
might have these cards?
Ted Wilson
Hong Kong

I'm surprised that your ophthalmologist couldn't help
you. While computer screens are not inherently evil, they
can be hard on your eyes. Your eyes have anatural
"resting point of accommodation," where they tend to
focus when relaxed. For most people, that falls somewhere between 20 feet and infinity. A typical computer
monitor is 20 to 28 inches from your eyes. As you use the
computer, your eyes have to constantly work to keep fo364
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press akey on some IBM Enhanced-style keyboards, incorrect characters may appear on your display. The problem is due to àlatency problem involving ¡NT 9hexadecimal. Enhanced-style keyboards often generate along
series of scan codes for asingle key press. Unfortunately, some BIOSes in AT-class machines let other interrupts
occur before the machine has processed all these scan
codes for that key press.
Asuite offreeware utilities available from BIX or
CompuServe solves the problem. You'll find INTOO9FIX
.ZIP in the IBM. PC listings area on BIX or in CompuServe's PC VEND Forum as INT9FLZIP. These files,
which were developed by Artisoft, include documentation.
Also, check out KBDFIX.ZIP in the Borland listings
area on BIX. The . ZIP file includes executable files and
source code (Pascal and assembly language). The freeware programs don't all work with every computer, so you
might need to download both . ZIP files to find aprogram that works. Thanks to Andy Cooper of Downingtown, Pennsylvania, Lou Marks of Peterborough, Ontario, Canada, and Rich Roth of Artisoft for their
suggestions.—Stan Wszola

Se Habla ASCII?

Twork for adata-entry company in the Dominican Re1 public and have to translate specialized Spanish text
into English. Is there specialized translation software
for technical documents?
Rafael Mota Legreaux
Queens, NY
Machine translation has become ahot market. See " The
Multilingual Edge" in the March 1991 BYTE for an overview of the technology, explanations of machine translation terminology, and acompany list.
Globalink (9302 Lee Hwy., Suite 440, Fairfax, VA
22031, (800) 255-5660, ext. 29, or (703) 273-5600; fax
(703) 273-3866) has atranslation system for the PC.
GTS Basic ($498) includes a2-MB general dictionary.
GTS Professional ($995) lets you add subject-specific
dictionaries (i.e., business-finance, legal, and computer
terminology) for $100 each. Either version lets you add
new words to the primary dictionary.
One of the complaints about machine translation is
the literal, word-by-word method the software uses to
translate adocument. A translating thesaurus like Lexica from WordStar International (201 Alameda del Prado,
Novato, CA 94949, (800) 523-3520 or (415) 382-8000;
fax (415) 883-162 9) can help polish up the final translation. Lexica groups words according to concept, so you
can analyze meanings and nuances. The five-language
version of Lexica (English, French, German, Spanish,
and Dutch) sells for $295. —Stanford Diehl

Speaking by Numbers

Tam interested in speech-controlled input for PCs.

I'd
1 like to use such asystem for bookkeeping. Instead of
typing in the numbers manually, I'd like to speak the
numbers into amicrophone and have them appear in the
program. Iwould appreciate any information about
these voice-recognition systems and where to get them.
Peter Darnert
Peia, Argentina
Two inexpensive options are the Voice Master ($149
from Covox, Inc., 675 Conger St., Eugene, OR 97402,
(503) 342-12 71; fax (503) 342-1283) and the Bug Voice
Command System ($ 799 from Command Corp. (3675
Crestwood Pkwy., Duluth, GA 30136, (404) 925-7950).
You might also try Verbex Voice Systems (1090 King
Georges Post Rd., Building 107, Edison, NJ 0883 7,
(908) 225-5225; fax (908)225-7764) and Votan (6920
Koll Center Pkwy., Pleasanton, CA 94566, (800) 8778746 or (510) 426-5600). Give these companies acall and
tell them the specific application you have in mind.
On the higher end of the PC platform, Dragon Systems (320 Nevada St., Newton, MA 02160, (61 7) 9655200; fax (61 7) 52 7-03 72) has an impressive voice-recognition package called DragonDictate ($8995), with a
30,000-word vocabulary. IBM VoiceType is based on
the same technology, but it has asmaller vocabulary
(7000 words) and asmaller price tag ($3185). Both systems include software and aspeech-recognition board.
—Stanford Diehl

Soft on Graphics
am trying to configure aPC or other system to stamp
photographs on clothing. What do Ineed?
Jorge Rodriguez
Porto Alegre, Brazil
Black Lightning (RR 1, Box 87, Depot Rd., Hartland,
VT 05048, (802) 436-3257) remanufactures toner cartridges for Hewlett-Packard LaserJet printers. By adding
colored dye to the laser-printer toner, the company has
created asublimation-transfer toner. The toner looks
black when you print it onto normal paper, but by heating
the paper, you can transfer the image to other surfaces,
including fabrics. Black Lightning sells the toner in many
colors. Cartridges are $80 each.
For hardware, you need alaser printer that accepts a
Canon EP or EP-Scartridge. Then use any graphics software package that can horizontally flip the image you
want to print. The LaserWriter print driver does this automatically. Adobe Illustrator and CorelDraw can also do
this. It helps if the_software can create color separations.
You can then print multiple colors by changing the toner
cartridge for each color pass. —Stanford Diehl

Writers' Bundle
like information on software called Writer's
Iwould
Toolkit for Windows and other such packages.

Michael Briley
South San Francisco, CA

Writer's Toolkit for Windows is an excellent electronic
reference set. It includes Houghton Mifflin's CorrecText
grammar, style, punctuation, and spelling checker; the
American Heritage Electronic Dictionary; Roget 'sII Electronic Thesaurus; the Concise Columbia Dictionary of
Quotations; Houghton Mifflin's Abbreviation Program;
the Written Word III: Principles of Grammar and Style;
and the Dictionary of Common Knowledge. Systems Compatibility Corp. (401 North Wabash, Suite 600, Chicago, IL 60611, (800) 333-1395 or (312) 329-0700; fax
(312) 670-0820) sells the bundle for $129.
Reference Software International (330 Townsend St.,
Suite 119, San Francisco, CA 94107, (800) 872-9933 or
(415) 541-0222; fax (415) 541-0509) sells the Writer's
Pack for $149. It includes Grammatik IV 1.0, Word-.
Science's Definitions Plus, The Associated Press Stylebook, and KeyNotes Writer's Handbook.
Choose the package that has the reference works you
want or buy aspecific reference package separately. That
way, you can mix and match to fit your needs.
Also, consider the growing body of reference works on
CD-ROM. Call the Bureau pf Electronic Publishing at
(800) 828-4766 for acatalog. — Stanford Diehl •
The BYTE Lab welcomes your questions. Address correspondence
to Ask BYTE, BYTE, One Phoenix Mill Lane, Peterborough, NH
03458. You can also send BlX mail do "editors."
We read every letter, but due to the volume of mail received, we
cannot guarantee a response. We edit all letters for clarity and
brevity. Letters appear in BYTE about four months after we receive them.
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WHEN
YOU NEED
SOLUTIONS,
NOT JUST
ANOTHER
BOARD!
Let a Quatech Sales Engineer
show you the value of quality,
service and support.

COMMUNICATION
Quatech produces afull line of serial and parallel adapters for PS/2,
PC- XT, AT and compatible systems available in RS- 232, RS-422,
RS- 485 and Current Loop. Selectable addresses and interrupt
capabilities are featured in our multi-port/user. SDLC, HDLC, and
X.25 adapters. Software and 16550 UARTS are available.

DATA ACQUISITION

0:f
:•

innt

.
44.14WiL,,,e4dart- 4
-p!'gdettuae.:12,uaturrp:",......

Quatech has developed afull line of data acquisition products for the
IBM AT and compatibles. These high performance. low cost boards
provide analog-to-digital, digital-to-analog, and digital input/output
functions. AID and DIA converters are equipped with 8, 12, or 16 bit
resolution, and sampling rates up to 1MHz.

1-800-553-1170
1;1 ot.JA-rEcH

;

, ,

Made
in
U.S.A.

Corporate office: (216) 434-3154, FAX (216) 434-1409, 662 Wolf Ledges
Pkwy, Akron, OH 44311 U.S.A. International: Australia/Interworld Electronics 03-563-7066, Canada (Western)/Interworld VCR 604-984-4171,
England/Diamond Point International 634-722-390, Finland/Lab Hitech
OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/
RCM Ltd. 972-03-5447885, Italy/N.C.S. Computer Italia 0331/ 770-016, Netheriands/ACAL Auriema 040-816565
Korea/Sam Boo Enterprise Co. 02-678-7457. IBM PC-XT, AT and PS/2 are registered trademarks of IBM Corp.
366
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Circle 148 on Inquiry Card.

BUYER'S GUIDE
Mail Order
The latest offerings from vendors supplying products of all
leading manufacturers at extremely competitive prices.
Hardware/Software Showcase
This categorized four-color display section makes
it easy to find Hardware and Software products from a
wide variety of manufacturers and suppliers.
Buyer's Mart
From Accessories to Laptops to Word Processors,
you can easily find the dealers you are looking
for in this directory of products and services.

Get AL de Of This.
Our Three- Way
Guarantee Just
Got Better,

T

he LodeStar Three Way

Personal
Guarantee has always
been one of the industry's
most comprehensive. But
now it just got better.
Introducing The LodeStar
Five-Way Personal Guarantee. Now, every LodeStar
system is covered five -

Moduless Upgradeables

ways to insure your
complete satisfaction,
that should take a lode off
you mind.

1

Carry AGreater
Lode In The Future

E asy

and inexpensive upgrades are

built right into your LodeStar Stccrflex
computer. Unlike conventional modular
upgradeable systems from other Companies, you can upgrade your LodeStar
Starflex system at a fraction of the costall the way from 386DX to 486SX or
486DX, at any clock speed.

.. MONEY BACK GUARANTEE.

Thanks to our unique non-proprietary

If you change your mind-for any
reason-simply return your LodeStar
system to us in original condition
within 30 days of your receipt
andwell refund your money.

Moduless Upgrade design, LodeStar
Starflex systems can be upgraded by
simply plugging in the new chip and
oscillator that comes in their inexpensive
upgrade kit. Another bright idea from

T.
; FREE LIFETIME
, TECHNICAL SUPPORT.

LodeStar-It's just that simple!
•

For as long as you own your system'
well give you FAST, FREE unlimited
technical advice and guidance.from
our expert staff This includes any
support needed to upgrade or modify
your system

3

FREE LIFETIME
LABOR SUPPORT.

Although you will probably never
need it, for as long as you own your
system it will be protected by our
100% labor warranty

4.

FREE 2- YEAR
PARTS WARRANTY.

E

very I
nrleStar computer is fully loaded
with value. This includes unsurpassed

quality throughout. To make certain of
this, every system is individually pretested and burned-in for 72 hours prior to
shipment. And of course, we stand behind our quality with our comprehensive
Five-Way Personal Guarantee. You will
see this quality all the way from our
StarView SVGA Non-Interlaced Monitors
with flicker-free image, to our own StarKey
extended keyboards. And we pack in
even extra value by pre-loading MS DOS
5.0 & Windows 3.0, as well as aHi-Res 400

For a full two years after purchase,
your LodeStar computer will be covered by our 100% parts warranty,
with fast turn around on any replacemerits.

DPI serial mouse on every system. And

J
5

other enhancements you may require.

FREE 1- YEAR
.ON- SITE SERVICE..

For a full one year after purchase,
you'll have the added security of our
coast-to-coast FREE on-site service

our systems can be upgraded to include
optional cache, RAM, more hard disk
capacity, larger monitor, and a host of
Add it all together - stellar performance,
brilliant quality, and guarantee that outshines all others- and you've got LodeStar.

Warranty •" One of the most
-f

onspicu-

ous things that differentiate
LadeStcrr from its competitors
is extensive warranty support."
-Craftsmanship Layout is excellent

Won-

derfully uncramped sight
that greets you when you
open the caçe with LodeStafs
:tower,

you don't have to fight

amass of tangled cables and
jagged edges."
-Technical Support àeàdi,ilk.

»As

•

afurther test of technical

support. I deliberately destroyed
,system and

LodeStar 386-40C

LodeStar 386-33C

LodeStar 386-25

$1659

$1629

$1489

MAD 80386/40 Processor
64K Cache RAM (Expandable to 256K)
4MB RAM (Expandable to 32MB)
125 MB IDE Hard Drive .
w/Cache
Teac 1.2MB 5.25" & 1.44MB 3.5" Drives
1MB SVGA Non-Interlaced Color card
le StarView 1024 NI SVGA Monitor
(VESA Std for 72 Hz Flicker-Free Display)
2Sena, 1pccallel, & 1Gene Fort
MS DOS 5.0 & MS Window 3.0 wiMcmual
Starkey 132 Keybxrrd
Hi-Res Serial Mouse
Desktop CPU case (Verticals optional)

Intel 80386/33 Processor
64K Cache RAM (Expandable to 256K)
4MB RAM (Expcmdable to 32MB)
125 MB IDE Hard Drive w/Cache
Teac 1.2MB 5.25' & I.44MB 3.5" Drives
1MB SVGA Non-Interlaced Color card
le StarView 1024 NI SVGA Monitor
(VESA Std for 72 Hz Picker-Free Display)
2Serial, Iparallel, & 1Game Port
MS DOS 5.0 8c MS Window 3.0 w/Manual
Starkey 102 Keyboard
Hi-Res Serial Mouse
Desktop CPU case (Verticals optional)

StarFiex 386-40 Cache
Upgradable Series

StarFlex 386-33 Cache
Upgradable Series

$1729

$1769
Upgradable Ic 4865)(-20 436-33/50.

Upgradable to 40 Mhz & 486SX-20,486-33/50

Ithen gave the

aphone

inexperienced

to an

friend

A

LodeStar technician competently took her through the
process

Intel 80386/25 Prccezar
41vf3 RAM (Expandable to 32MB)
85 MB IDE Hard Drive w/Cache
Teacl.2MB5.25sk1,44MB3.5Drives
1ME SVGA Non-Interlaced Color card
14" StarView 1024 NI SVGA Monitor
(VESA Std for 72 Hz Flicker-Free Display)
2Serial 1parallel, & 1Game Port
MS DOS 5.0 & MS Window 3.0w/Manual
Starkey 102 Keyboard
Hi-Res Serial Mouse
Desktop CPU case (Verticals optional)

StarFlex 386-25 Cache
Upgradable Series

-Prompt Response "When Icalled with a question , I was immediately
connected to a knowledgeable technician."
-Summary 'The combination of high performance, low price, and one

year

of free on-site services

makes LodeStar 486 an attractive buy."

- pc Sources 1992

$1629
64K Cache RAM (Expandable to 256k)
Upgradable to 33/40 liaa 8c 486SX-2a 486-33/5a

LodeStar 486-50C

LodeStar 386SX-25

$2389

$2049

Intel 80486/50 Processor w/ 8K Internal
Cache & Built-in Math Coprocessor
2x32 Bit Local Bus Expansion Slots
64K Cache RAM (Expandable to 256K)
4MB PAM (Expandable to 32MB) 6Ons
125 MB IDE Hard Drive w/Cache
Teac 1.2MB 5.25' & 1.44MB 3.5" Drives
1MB SVGA Non-Interlaced Color card
le Star View 1024 NI SVGA Monitor
(VESA Std for 72 Hz Flicker-Free Display)
2Serial, 1parallel, & 1Game Port
MS DOS 5.0 & MS Window 3.0 w/Mcmual
Starkey 102 Keyboard
Hi-Res Serial Mouse
Vertical or desktop Case

Intel 80486/33 Processor w/ 8K Internal
Cache 8c Built-in Math Coprocessor
2I: 32 Bit laxx-fBus Expansion Slots
64K Cache PAM (Expandable to 256K)
4MB RAM (Exixmdable to 32MB) 6Ons
125 MB DE Hard Drive wi Cache
Teac 1.2MB 5.25 & 1.44MB 3.5* Drives
1MB SVGA Non-Interlaced Color card
14' StarView 1024 NI SVGA Monitor
(VESA Std for 72 Hz Flicker-Free Display)
2Sena', 1parallel, & 1Game Port
MS DOS 5.0 & MS Window 3.0 w/Mcmual
Starkey 102 Keyboard
Hi-Res Serial Mouse
Mid Verticai or Desktop Crisp

486-50 CADstcrtion

486-33 WINstcrtion

$1179
Intel/ AMID 80386SX 25 Processor
2MB RAM 8c 42 M3 Hard Drive w/Cache
Teac 1.2MB 525" & 1.44ME 3.5" Drives
1MB SVGA Color card
14 StarView 1.024 x768 Color Monitor
Std for 72 Hz Flicker-Free Display)
2Serial, 1
& 1Game Port
MS DOS 5.0 & MS Window 3.0 vi/Manual
Starkey 102 Keyboard
Hi-Res Serial Mouse
Desktop CPU dose (Verticals optional)

LodeStar 386SX-16

LodeStar 486-33C

$1139

$3759

Call For Our
MultiMedia System

3MB RAM & 210 MB Hard Drive
IT SVGA Color Monitor.
22 BC Local Bus SVGA Color Card
(WI) MB RAM & Provide 32 768 Colors)

$2679
8MB RAM & 210MB PD
32 BC Local Bus SVGA Colo: Card
(I MB PAM & Provide 32.768 Colors)

Circle 236 on Inquiry Card.
'Mid 3 Full Verttcal, may be sdrlitnartal on some systems.
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18539 East Gale Ave.
City of Industry,
California, 9174 8
Tel: 1.818.810 3818
Tech Support:
1.800.875.7569
Fax: 1.818.810.5928

s

GOVERNMENT, SCHOOLS AND COPPORATE
PIIRCHASE ORDERS WELCOME. All pncesand
specthcations subtect to change Without notics. 2-Yeccr Parts Warranty appliestoledeStar
only Money Each Guarcmtee does
• include shipping & hcrnang, and all
turns must he stupped pre- pad & in resalecondlllon Please call to confirm all war, ty details Photography a Or illustration
:only No surcharge on VISA. MasterCard. 8r
...'Dtscover 2% cash decount on all Pre-Pcsd
'systems. Purchase orders are accepted on
approved credit California orders add 8 1/
•4% sales tax. All product nams. trademarks
registered trademarks are t
he property ot
¡hell respective compcmies For more written
ormatron please catifor our FREE product

+catalog

.e

ATronics' 501111z 486 is

...TO DIE FOR.

ATronics offers you more for your hard-earned dollar. Highest quality components; customer service and technical support second to none. Systems designed
to avoid obsolesence and protect your investment dollar. Motherboards designed
with upgradeability in mind.

Ail-386/33
'11Ne ate %sspectaceac .. M$ el,

e

ate ls outstaade.. See
eceeta,Mae 1991.
stipett tales %W.'

$1,495

XTI-486/20SX
• 20MHz 804865X
• 64K write bock cache $
• 4M8 DRAM
• 120M81D( had disk
• 1.44 M8 1.2M8 drive
• 1024 X768 SVGA cod
• VGA = Ohl (
1024 X768)
• 2serid end 1parallel port
• 101 enhanced keyboaed
• Baby AT case

•

iÏY1IL1h

1745

et otece at Mee': .

ATI-486/50DX2

ATI-486/50DX

• 50MHz 80486DX2
• 256K wore bock code
• 4MB DRAM
• 120648 OE hard drwe
144M8 12M8 dnve
• 1024 X768 SVGA cord
• SVGA monitor ( 1024 X /68)
• 2sea& ond 1pedal pon
• 101 aimed keyboard
• Roby AT case

• 50MHz 8848608
• 256K write hack cache
• 4MB DRAM
• 120M8 'DE hard Mk
• 144 MB or 12M8 drive
• 1024 X768 SVGA cord
• SVGA monitor ( 1024 X768)
• 7seal and 1parallel za^
• 101 enhanced keyb,
• Bey AT are

•

2 395
I

Circle 199 on In

rx•es and specific
•wehout -

1,995

ATronics
,International, Inc

comeoseee, Jaae
bae ee • ea'seee9ece.

PCItagee,199O -'91

ATI-486/33DX
• 33Mliz 8048600
$
• 256K write back coche
• 4M8 DRAM
• 120M8 IDE hod e
• 1.44 MB or 1.2/68 dine
• 1024 X768 SVGA cord
• SVGA Rini* ( 1024 X768)
• 2send and 1carob& poa
• 101 enhanced keyboard
• Baby AT COW

Oraity: U.S. designed (Wanda sire 1985. OrAte Sink« Amiable; Unlimited techna phone swortioduded

''es 5001 osteoes all tbe et
ceoeeets • aWs atte teneeeee

w"l es cataatae loW,le lice eset Noe .,.
e eaoe ere to eace 0 keep e

Computer Shopper
January 1992

We've been first since 1985. The very first AT-compatible; the first 486/5
on the market. Dollar for dollar and feature for feature, no competitive system
available today can match the ATronics line for technology, quality and value.
You owe it to yourself to check our prices. Call us today!

Kemal% iiirrntria
• 33MHz 80386
• 64K cache
• 1M8 DRAM
• 120M8 IDE herd dnue
• 1.44M8 1.2M8 dove
• 1024 X768 SVGA cord
• SVGA monitor ( 1024 X768)
• 2send and 1porallel poa
• 101 enhanced keyboard
• Baby AT case

I

45635 Northport IAtop Et

2 495

'
,wound. CA 9-1538-611

Phone:
Fax:

510-656-84(
510-656-854

Hours: 7am to 5pm PST
(OUTSIDE CALIFORNIA SALES CALLS)

1-800-488-171

MAGAZINE
EDITORS'
CHOICE
June 25. 1991
Natonal Volante AT1000

of high speed graphics boards.
All Volante high speed graphics boards offer:
• Built on ISA, MicroChannel or VME bus
• Video memory upgrades to 4MB
• Program memory upgrades to 4MB
• Razor sharp resolutions from 1024x768 up to
1600x1280

•

• Blazing color selection from 8-bit to 24-bit true color
• Optional TI TMS34082 floating point processor for
enhanced 3D acceleration
• Superior speed of the TI TMS34020 graphics engine
paired with National Design's advanced ASIC technology
• LIFETIME WARRANTY - no gamble here!
Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical
imaging, Volante has acard for you at afraction of the cost charged by the competition.

Call 800-253-8831 now for information
on the breathtaking Volante series.
Phone: 512-343-5055 Fax: 512-343-5053

NATIONAL DESIGN, INC.
9171 CAPITAL OF TEXAS HWY, H-230
AUSTIN TEXAS, 78759

Circle 219 on Inquiry Card ( RESELLERS: 220).

CONTROL UP TO 96 PC
-PILE SERVERS WITH I KEYBOARD
AND MONITOR USING...

COMMANDER

•Select via Keyboard
•Dual access up to 250 feet
away ( optional)
• No external power
• Mix PC, PC/XT, PC/AT
and PS/2
•" AutoBootTM' Feature
boots attached
computers without
operator intervention
•Shows PC power status

• PS/2 Mouse support
available
• Each unit accommodates
from 2 to 8 PCs
• Up to 12 units can
be cascaded
• Mounting kit available
for 19" and 24" rack
installation
Dealer Program Available

Cybex Corporation
2800-H Bob Wallace Ave.
Huntsville, Alabama 35805
(205) 534-0011
Fax ( 205) 534-0010
372
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PC, PC/XT, PC, AT and PS, 2 are trademarks of
International Business Machines Corn

Circle 204 on Inquiry Card.

BUY
HDI
..„
/
44i
.,.,.‘
pe ),»....,. .%
MAGAZINE
/ s EDITORS'

d
l
i
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C/

FOR THE BEST
PRICE SERVICE
AN & SIJPPORT
ALS
CALL

CHOICE
June 27. 1989
Mass Storage Mar Order
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A RECOGNIZED LEADER'

Quantum

11:11. e

cm)

120MBSA3062A Co
16ms 3.5" 1"H
Bare Drive Kit
$379
8 Bit Kit $ 399
16 Bit Kit $ 399

513MB M26247
12ms 3.5" HH
Bare Drive Kit $1199
16 Bit Kit
$1295

cm)

1079MB M2266SA
14.5ms 5.25" Fe)
Bare Drive Kit
$2099
16 Bit Kit $ 2299

Maxtor

MICROPOLIS

120MB MX7120A CIO
15ms 3.5" 1"H
Bare Drive Kit
$389
8 Bit Kit
$429
16 Bit Kit
$399

CED

CI>

340MB
MC1664
15ms 5.25" HH
Bare Drive Kit $1099
16 Bit Kit
$1199

1034MB
HS MC1598
CD
14ms 5.25" FH
Bare Drive Kit 82188
16 Bit Kit
$2299

ESDI 5C5I
660MB
MC1568/1588
16ms 5.25" FH
Bare Drive Kit $1499
16 Bit Kit
$1699

1354MB
HS MC1528
CD
14ms 5.25" FH
Bare Drive Kit $2699
16 Bit Kit
$2799

ALL BARE DRIVE KITS INCLUDE
AY mounting hardware. "Disk Manager"
formattIng/partitioning software If
necessary. and HDI', Hard Drive
Reference Manual with complete
Installation Instructions.
COMPLETE

INSTRUCTIONS

ALL 8 8, 16 BIT KITS INCLUDE
16-Bit host adaptor hard/floppy "1 to 1"
controller Of Interface card. mourning kit
(3.5" kit Inc. beige & black besets). rails.
cables, MI mounting hardware, "Disk Men
«or" software ( If applied:M) and manual.
EVERYTHING

YOU

NEED ,

Insight
PURCHASE ORDERS/NATIONAL ACCOUNTS

HDI SALES: 602/350-1128
FAX 602/350-1150

International: 602/350-1144
FAX 602/350-1188

c

520MB M2624SA
12ms 3.5" 1"H
Bare Drive Kit $1199
16 Bit Kit
$1395

800/998-8040
NATIONAL ACCOUNTS
Purchase Orders
800/998-8014
FAX 602/350-1180

A

210MB ST1239A
E)
15ms 3.5" HH
Bare Drive Kit $599
16 Bit Kit
$619

co
FUrfTSU

105MB SA3101A
16ms 3.5" 1"H
Bare Drive Kit
$329
8 Bit Kit $ 349
16 Bit Kit $ 389

1050MBST41200N
15ms 5.25" FH
CD
Bare Drive Kit $2099
16 Bit Kit
$2249

130MB ST3144ACD
16ms 3.5" 1"H
Bare Drive Kit $359
16 Bit Kit
$379

60MB ST277R-1
28ms 5.25" HH
Bare Drive Kit $249
8 Bit Kit $ 299
16 Bit Kit
$319

210MEIQUPRO210 IDE
15ms 3.5" HH
Bare Drive Kit $649
16 Bit Kit
$669

Insight
Coinpan

106MB ST3120A Co
18ms 3.5" 11-1
Bare Drive Kit $319
8 Bit Kit $ 349
16 Bit Kit
$379

42MB ST351A
28ms 3.5" 1"H
Bare Drive Kit $179
8 Bit Kit
$209
16 Bit Kit
$199

105MB QULPS105A
17ms 3.5" 1"H
Bare Drive Kit $349
16 Bit Kit $ 369

$599
$629
$629

II Fle H

cZ)Seagate

52MB QULPS52A
17ms 3.5" 1"H
Bare Drive Kit $209
16 Bit Kit
$229

210MB MX213A
15ms 3.5" HH
Bare Drive Kit
8 Bit Kit
16 Bit Kit

IFir

cer,„,
Air

APO/FPO: 602/350-1145
Order Status: 800/729-4490

CONNER

ce

40MB CP3000
25ms 3.5" 1"H
Bare Drive Kit $189
8 Bit Kit
$219
16 Bit Kit
$199

TECH«

4
,
74

120MBOE30104
16ms 3.5. 1"H
Bare Drive Kit
$379
8 Bit Kit
$419
16 Bit Kit
$399

209MB OP3204 co
16ms 3.5" HH
Bare Drive Kit
$609
16 Bit Kit
$629

«OEM>
ADD 1MB RAM
AS LOW AS $ 39

1MB
1MB

x9
x8
Add

8Ons
8Ons

$49
$39

62 for SIP

MEMORY FOR EVERY SYSTEM!

CD ROM DRIVES
600MB

Internal

External

TALON $ 299
N/A
SONY
$389 $ 509
CHINON
$399 $ 519
TOSHIBA $555 $699

WE SHIP VIA
FEDERAL EXPRESS
relc;nei.e're
NEVER A SURCHARGE
for VISA, MC or Discover!

Pites and avalabilly 'talent to
change %Mott nodes. AI Items
NEW. PO's accepted awn quailed
btaeraNet 20. AP0/1130 orders add
913 alagiplii. 30 Dag Meant» 81
1-Yeer Replacement Policy mug here
some resat:eons. SNpping Is not
refunatde. Pi Mules me to mar
erase of their rimed» omen. 8/92
C1992 Me Dleatution Nebo& Œ.

BONI
Hard Drives International
Insight Distribution Netwoik, Inc.
191.2 W. 4th SL, Dept HAK
Tempe, AZ 85281

GOOD MEMORIES
H. Co.hasAmerica'slargestselectionofmemor
And, we'll beat any USA advertised price.
Memory is Cheap-but Only
If you Know Where to Look.
The Phantom Saves a
Bundle on SIMMS Truth in
advertising--what aconcept...
PC Computing. Apnl 1992

Math Coproccessors
IITrier upo 50 -xFaster
Part 4

Price

2C87-20
3C87SX-16
3C87SX-20
3C87SX-25149.00
3C87-25
3C87-33
3C87-40

89800
12900
139.00

Part

Price

83S87-20
[l'AM 93s07.25

$ 14900
159.00

14
1
519
9 ° 93
83 D,B
08 7
7-.33
25

80287XL XLT

109 e

17900
189.60
83D87-43
.
. 219.00

Laptop Memory
TOSHIBA
T1000SE.
XE,LE
&200050

T1200XE
T1600
T3100SX
T3100
13100e
T3200/SXC
-3200
-3200

T5100
▪5200.
5200C
8500
=
L40SX

Memory
Added
1MBKit

2MB
4MB
8MB
2MB
2MB
2MB
4MB
2MB
2MB
2MB
4MB
2MB
4MB
3MB
2MB
2MB

Kit .
Kit
Kit .
Kit .
Kit
Kit
Kit
Kit
Kit
Kit
Kit
Kit
Kit
Kit
Kit
Kit ..

8MB Kit .
.7- Memory
Added
2MB Mem.
4MB Mem.
8MB Mem.

C0/71PAtImemory
Added
Portable III
2MBKII
Portable386/20
1MBKIt
4MBEXP
Portable
1MB BD
LTE286
2MB BD
4MB BD
Portable
1MB BD
LTE386S/20
4MB BD
SLT/286
1MB BD
451B BD
SLT/386
1MB BD
2MB BD
4MB BD

Price

NECMerneY

Price

Added
1MB MD
UltraLtte
5149.00 286F
4MB MD
Prospeed
1MB BD
.. 199.00 $0120
4MB BD
319.00 Prospeed
1MB BD
..67900 286
. . 119.00
386SX/16
2MB BD
119 00
4MB BD
119.00
2MB CD
Prospeed
209.00
8MB CD
386
279.00
119.00
119.00
209.00eiL
MW
_
Memory
119.00
Added
209 '
0° S• S / SX
229.00 '
119.00
119.00
Slimsport

42900
Price

286e

Turbosport
386,

$229.00
.. 599.00
.. 159.00
43900
13900
259.00
399.00
259.00
999 00

Alpha $169.00
Beta
169.00
.189.00
EXP
co ... .189.00
.
429.00
4MB co
1MB BD
.159.00
.
49900
4MB BD

2MB
2MB
2MB
2MB

$119.00

i244,99.00o0 OTHERS
Price

Price

Memory
Added

,, o"" AST Ext
'"•
Notebook
179 00 Sharp

1MB SIMM
4MB SIMM
1MB BD

459.'
00
119 00
14900
459.00
17 900

35900
12900
42900

PC-6220 Notebook
Ti T.M. 2000 1M0 BD
Ti T.M. 3000 2MB Kit
Everex
2MB MD
Templ LX
Panasonic
1MB CD .
CF 170,270
Epson
1MB UPG
NB3S
4MB UPG

139.00
21900
399.00

H.Co.

Computer Products

17922 Sky Park Circle #F
Irvine, CA 92714

$79.00
.
20900
139.00
129.00
129.00
199.00
129.00
159.00
399.00

Memory
Added

Prit*

Mac Ilci,Ilsi
Mac Ilsi

989.00
8900
6900
159.00

50Z,55SX,70E61, 1MB
70121.P-70
502,55SX,70-E61. 2MB
70-121P-70

Mac
Mac
Mac
Mac

Ici,Ilsi
Ilsi
Ilci.lisi
Ilfx

4MB Kit
8MB Kit
16MEIKil
4MB Kit ..

20900
499.00
629.00
199.00

55SX,65SX,55LS. 4MB
34F3077
70/421,A61.B21. 2MB .
0,61

239.00

Mac SUE

16MB Kit
4M8 Kit

699.00
199.00

30,286
PS/1

2MB
2MB

99.00
119.00

80-041
80-111,31

1MB
2MB

79.00
139.00

80-A21,A31,A61 4MB
93,95
4MB
70,80
2MB
50 & 60 Series
2MB
506 60
2MB
PS/2 Model 57SX.90.95
8MB

. .... 239.00
259.03
BD 319.00
BD 299.00
BD 249.03

Price

2MB Kit
$ 119.00
8MB Kit
409.00
Prem 386/SX16
&20. 25. 33
8MB Kit
409.00
Prem Il SX/20
1M8 Kit
5900
SX/16
4MB Kit
219.00
Cupid Exp. OK BD
269.00
Premium
1MB Kit
59.00
386C
WKST
4MB Kil
189.00
&Bravo
Premium
286
Fastram
512-2MB BD . 289.00
FastramKil
512 Upg
55.00
Premium
1MB Kit
59.00
386
4MB Kit
24900

59.00
109.00

119.00

MD

499.00

CALL FOR RISC
SYSTEM 6000
MEMORY!!

NEC
P.M

Memory
Added

P.M.SX/16

H.P.Laserjet 11.110

H.P.Laserjet Illsi
H.P.Deskjet
IBM 40194019e

OKI Laser 400
OKI Laser 800,820

Panasonic 4450
Panasonic 4420,
4450i

2MB MD
8198 MD

(17/17Pila 'Amon'
DP 386/
2MB MD
33,486/25.33 &
Systemp
8MB MD

Nice

STANDARD SIMMS
PARTI
256X8-10 .
256%9-80

DP 386/
1MB
20e.20 & 25e.25
4MB
1MB
4MB
DP-386
1MB
S/16
4MB
1MB
4MB

BD
BD
MD
MD
BD .
BD
MD
MD

DP 286N.
1MB MD
386N, & 386SYJ20
2MB MD
4MB MD
oK BD
DP 386/16
1MOOD
4MB BD
8MB BD

395.00
139.00

P.M.386/25

2MB MD
8M8 MD
299.00
8MB
8900
Repl BD
209.00
119.00 P.M.386/33E&486/25E
2MB MD
299.00
89.00
209.00 ...det0_.-W-ergem011
1

109.00
249.00
99.00
279.00
599.00
899 00

Added
1MB SM
2MB SM
4MB SM
2MB SM

Z-386/20.
25,33,33e

Z-386SX,
286 LP. ZLS
Mastersport SL
2MB MD

Tech Support l-714-833-336.1
Information 1-714-833-3222
FAX 1-714-833-3389

Germany0Mce: ThomasBohlmann
Charlottenburgeruter 18. 1000 Berlin 10
TEL: 030/3410478 FAX: 030/3426310

PRICE

15.00

1X1-80
256-80

$4.95
1.80

43.00
43.00
45.03
169.00

4X8-80

159.00

256.70
256X4-80
4464-80
4464-10

KINGSTON

199.00
659.00

Landmark Soeed Test Itil

349.00
859.00
1,199.00

279.00

PS/2 Modu •. 0
PS,2Model 65SX
Pe2 Modal 50/60. 201AH, SO Ncrxl
PSt2 Modal 50/60. 251,
AH: 00/Now'

Price
$ 69.00
129.00
259.00
119.00

KINGSTON SX/NOW CPU Upgrades
20 Mhz
25 Mhz

1992 H.Co. Computer Products.

$345.00
395 00

All Products

199 00

100%
Guaranteed! ,
j
PURCHASE ORDERS ACCEPTED
from universities, government JI qualified firms!
International orders & FAX orders accepted

TERMS:
1.
2.
3.
4.
5.

PO's accepted from universities, government agencies & qualified firms.
VISA,MC,AMEX,DISCOVER,COD,pre-paid & approved PO's only, please.
FAX orders accepted. International orders accepted.
15% Restocking fee on returns within 30 days. No refunds after 30 days.
No Software returns.

OPEN WEEKENDS

'tirs

'H.Co will meet any U.94. legitimately advertised priceon MEMORY products only trom companies with new merchandise actually in stock Otter excludes Chips and SIMMS Trademarks are the properly of their
respective companies Prices are subject to change

2.00
5.00
2.50
2.00

Convert your 286 to a386
The SX/NOW Works with most:

349.00
999.00

WECARRY MEMORY FOR
ALL COMPUTERS
ANI) LASER PRINTERS AT
IA )WEST PRICES!

Orders 1-800-726-2477

DRAM
PARTI

MI. AST. Gomoad Epson, HP. NEC. AGI
2MB Kit
8MB Kit

69.00

PRICE
$ 85.00
119.03
179.00
209.00
85.00
119.00
209.03
69.00
189.00
109.03
99.00
139.00
219.03
109.00
149.00
109.00
149.00
199.00
16000
99.00
149.00
24900

PRICE

1X8-80
1X9-80
1X9-70
4X9-80

PM 386/25S

$ 119.00

Memory
Added
1MB Module
2MB Module
3MB Module
4MB Module
1MB Module
2MB Module
4MB Module
1MB Module
4MB Module
256K Module
1MB Module
2MB Module
3.5MB Module
1MB Module
2MB Module
1MB Module
2MB Module
4MB Module
1MB Module
1MB Module
2MB Module
4MB Module

Chips/SIMMs
Price

1M8 BD
$ 189.00
4MB BD
579.00
8MB BD
1.099.00
2MB CPU
189.00
UPG.
2MB
269.00
UPG. & Exp.
2MB
119.00
UPG. Kit
2-8 MB
249.00
Exp.
2MB
149.00
UPG. Kit

P.M.SX/20

H.P.Laserjel IIP,
111,111D,IIIP

P.M.386/20

Added

Price

wqrks
w/Model

1-3MB BD
2MB Kit
1MB Kit
2MB Kit

Bravo 486/25

Price

8008750-20
803975X-16

Mac Classic

Laser Printer Memory
Model

Pr ice

Added

Memory
45. r Added

Cyrix

Part 9
80487SX-20
80287-33/25

¿AppleM emory

30, Plus, II,
Ilcx.11x

169.00
179.00
199.03

intel

DeskTop Memory Upgrades

Circle 210 on Inquiry Cou' ( RESELLERS: 211).

POWER to SHARE
with Printer Sharing Solutions
from Buffalo Products
Now your work group can share expensive printing equipment. Each member
of your team can have access to the maximum printing power of the whole
group. Using Buffalo Products peripheral sharing devices, each PC can be
connected to all of your output devices. Expensive, high-powered peripherals
(like high performance laser printers and plotters) can be shared by everyone.

1111111111•11111111
Advanced Features + High Quality + Low Cost = Industry Leader
Buffalo Box Features:

gp

LASER

Pop-up Menu & Windows Option

111111111M

Easy Installation & Use

eM111111111111i

Rapid Data Transfer
User Upgradable Memory
Reliable Automatic Switching
Model

Ports

PCs/
Printers

Memory
Available

SL

6Ser/4Par

Any
Combination

SLP

8Par/2 Ser

ComAbinnyation

HXS

4Serial

HXM

2Ser/ 2Par

ComAbinnyation

HWP

5Parallel

3/2, 4/1

256KB-16MB

HXP

4Parallel

2/2, 3/1

256KB-16MB

HCP

2Parallel

1/1

256KB-16MB

An y
Combination

256KB-4MB
256KB-4MB
256KB-16MB
256KB-16MB

AS31

4Parallel

3/1

None

AS41

5Parallel

4/1

None

AS81S

9Ser/ 1Par

Circle 399 on Inquiry Card.

8/1

None

Priced
From

$495
$495
$295
$295
$295
$245
$225
$1 75
$195
$79

No PC RAM Memory Required
Toll- Free Application Consulting
Toll- Free Technical Support
45- Day Money- Back Guarantee

BUIMLI1
US and Canada Toll-Free

(800) 345-2356
FAX ( 503) 585-4505
Buffalo Products, Inc.
2805 19th St. SE, Salem, OR 97302-1520

JUNE 1992 • BYTE
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NO WILD,
NO WILDLIFE.

'
.
10T 0:

TOM & PAT LEESON

Life in the wild can be pretty tough these
days. Without the necessary ancientforest habitat to live in, some species like
the northern spotted owl of the Pacific
Northwest are severely threatened.
At the Sierra Club, we believe that these
owls and the ancient forest ecosystems they depend on need our
help. The Sierra Club's work to per- I,7
manently protect our ancient forests r41
also helps preserve the habitat of
the northern spotted owl, giving \r'

them the range they need to help their
population grow.
To learn more about our work protecting
the forest habitats of endangered species
such as the northern spotted owl, please
write us at:
Sierra Club
Dept. PB
730 Polk Street
San Francisco, CA 94109
(415) 776-2211

ng-

ev ,
4110.

376

BYTE - JUNE 1992

4111**

lest

,
111,./.

,

!'
of

VGA to your VCR

uogemuy y9A MI

CyberResearch June Product Showcase

Redlake TapeCaster
VGA to Video Converter
Redla,: TapeCaster converts VGA screen
output to video for applications such as animation
and creating training tapes. The TapeCaster is
extremely easy to use: no base addresses, no
interrupts, no software — just plug and play.
•True, precise NTSC or PAL video timing.
•Simultaneous VGA and video display.
•Composite Video & YC (SuperVHS) output for
use with equipment ranging from an inexpensive
VCR to broadcast-quality professional video.
-NTSC 200 TapeCaster - NTSC Video Output
PAL 200 TapeCaster - PAL (Europe) Video
-NTSC 100 NTSC Video Digitizer w/software

DAC 812: Eight Precision
Brand new from
Analogic Corp.,
the DAC 812 is
a low-cost DIA
(Analog Output)
board designed
for use in many
different applications. Each of the
8 D/A channels
can be independently configured for one of 5
jumper-selectable ranges or for 4-20mA currentloop output. Channels may be sequentially o,
simultaneously updated, with all channel ,
resetting to OV ( or 4mA) on power up.
24 Digital I/O lines are built into the DAC 812
which may be used for TTL-level applications.
Software driver libraries in Microsoft C & Turbo C
and a calibration utility are provided with the
board, along with a user-friendly setup program
to make getting started with the DAC 812 easy.

,750

An optional Screw Terminal Panel in a rugged
RFI-Shielded hard plastic box is available as an
accessory, complete with 2-meter shielded cables.

750
1650

#DAC 812 8-Channel 12-Bit Analog Output Bd
#DACSTB Rugged. RR Terminal Box w/Cables

$599
S400

Lead Technologies LEADVIEW combines Maui.
compression, file conversion, and communication
in an easy-to- use hardware & software package.
•Extended Compression Ratios of up to 255:1
•Supports JPEG compression, JFIF, and JTIFF
•Uses C-Cube CL550B Image Compression Chip
•You can compress, convert, scale, and resize
TGA, GIF, TIFF, PCX, BIN, and BMP files
#111 255 LEADYIEW 255--Image Compression S/W
& Real-Time Processing Board
$1995
(Compr. or Decompr. 1MB TGA file to 6KB in 1Sec)
#LTI 209 LEADVIEYr- Turbo Software
$785
(1MB Targa32 file to 6KB in 8to 10 Seconds)
#LTI 100 LEADviEvr- Software only.
$129
(1 MB Taroa32 file to 6KB in < 30 Seconds)
#LTI 110 LEADVIEW"- 30- Day Demo Version
Circle 231 on Inquiry

Circle 230 on Inqui r)i\ Card

Circle 229 on Inquiry Card

New Compression, Conversion
and Communications Package

$10

Card.

/I

PC Systems Handbook

IEEE-488 Controllers from KeithleylMetrabyte
IEEE- 488.2 Support

ISA or Micro-Channel

He KPc 488AT GHE3 Luntro,.er
card can be used to control and
acquire data from up to 15 devices
with IEEE-488 interfaces. ( Up to 4
cards per PC, to control & monitor up
to 60 devices from one computer.)
The KPC series boards support the
new IEEE-488.2 extended protocol
to make programming easier, while
maintaining full compatibility with
the older IEEE-488.1 standard.

for Scientists & Engineers
PC Systems Handbook
ler Stientnl,

1,ineers

The CyberResearch PC Systems Handbook for Scientists & Engineers describes
over 1400 unique and hard to find items
for PC- based engineering.

•Data Transfer Rates to 1.5 MB/sec. • ISA. EISA. or Micro-Channel Bus
• •
: n- Speed Data Transfers • Call Driver Software included FREE

Fax, Call, or Write for acomplimentary copy.

Inquiry Card.

Circle 234 on Inquiry Card.

Elma Rack-Mount Keyboards

The CyberResearch Advantage:

If you use astandard keyboard with
your rack- mount system, you know
what anuisance and ahazard it can
be. These industrial keyboards are
designed to fit easily into any EIA 19'
rack. Rugged and reliable, these keyboards are made in the U.S.A. by a
Swiss electronics company & demonstrate classic Swiss craftsmanship.
• 101-key layout & full-travel construction with tactile feel for touch-typing
•#012 3010 drawer-mounted/#019 6010 (
shown) slides out with locking door
•Occupies only 1rack space ( 1.75' high)
#012 3010 Low-cost, Drawer- Mounted Rack-Mount Keyboard

S295

#0111 6010 Slide-out. Rack- Mount Keyboard w/locking drawer

S395

Circle 233 on Inquiry

Packed with

useful technical information and easy toread diagrams, this invaluable reference
should be part of every engineer's library.

-KPC 488AT GPIB ( IEEE-488.2) Interface for ISA/AT or EISA Computers
$
495
-KPC 488MC GPIB ( IEEE-488.2) Interface for Micro-Channel PS/2 PC's
$450
,KPC 488SW Co-Operator Software Developer Toolkit & Instrument Library $249

Circle 232 on

This Combination Tutorial/Catalog Includes
Many Examples of PC-based Systems

Card.

J FREE Application Engineering

0 Everyday Low Prices

0 Broadest Product
Selection

0 100e% Satisfaction
Guarantee

cyberResearch
-- 4.

Mailing Address: {
P. 0. Box 9565
V
New Haven, ci 06535 i el!

TOLL-FREE

Worldwide
(203) 483-8815
I Fax: (203) 483-9024

(
800) 394-3300

Your One-Stop Source for Rack-Mount PC's
CyberHesearch carries the broadest line of rack- mount and industrial
computers. Now we've added new models with built-in VGA monitors. You
get a compact unit with ' 386 or ' 486
power and acolor display.

Optional Rack- Mount Keyboards Also Available

•Built- In 10 VGA Color Monitor & VGA Card
•4Megabytes of RAM (2MB for VRC 386 16S)
•Enhanced 101-Key Keyboard
•1.2MB Floppy Drive (or 1.44/3.5« if preferred)
•2Serial RS-232 Ports & 1Parallel Port
•DOS 3.3 Software (or DOS 50. if preferred)

#VRC 386-16S VGA Rack- Mount PC, 80386sx, 16MHz, 2MB RAM
++VRC 386-33 VGA Rack- Mount PC, 80386, 33MHz, 4MB RAM
frIIRC 486-33E VGA Rack- Mount EISA PC, 80486, 33MHz, 4MB RAM
#1111C 486-50E VGA Rack- Mount EISA PC, 80486. 50MHz, 16MB RAM

Circle 234 on Inquiry Card.

$2995
S3695

S5595
SCall

Notice to International Customers
You can buy direct from CyberResearch and save 50% or more!
A majority of the leading brands of PC-based engineering products
are available for export from CyberResearch at the same low
prices as those enjoyed by our customers in the United States.
Due to contractual restrictions, products from some manufacturers are not available for export to certain countries.
Please fax a request for quotation listing brand and/or performance requirements. and we'll fax back aprompt response.

Circle 234 on Inquiry Card.
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SWEVI/Aite
a. Grabber $1o4.99
386 Max . . $59.99 Letter Perfect . . 94.99
Adobe Type '
Manager
Make Up for
V2.0 . 59.99
Windows . . . . 69.99
After Dark for
Mavis Beacon Teaches

DillVS AND BACKUPS

Conner Hard Drives
3000

)117eki
r-TrTnti rrerirTrat»
3.5" IDE 28ms $209

THESE PACKARD BELL SYSTEMS INCLUDE:

120MB
212MB

3.5" IDE 19ms
3.5" IDE 16ms

399
599

• 2 Floppy Drives • Enhanced 101 Keyboard

ST351AX
40MB
ST238 Rh L 30MB

IDE 3.5"
Rh LXT w/Cont

199
239

ST251-1

40MB

28ms 1/2 HT

249

ST3096A

89MB

IDE 3.5" 14ms

319

ST3120A
ST31 44A

100MB
130MB

3.5" IDE .
IDE 3.5" 16ms

349
399

30104H
3204F
Seagate

42MB

Hord Drives

159MB ESDI FH 23ms
345MB ESDI HH 18ms .

469
999

Plus Development Hard Drive Cards
Hard Card 11XL 50MB / 105MB

CALL

Mountain Tape Baïkups
F54000 40/120MB AT Int.

$ 249

PACICARD
BELL
4rnern • grew up luteneng to on. II ffill doe,.
816X•

FORCE

499

F58000 80/250MB AT Int.
FS8500 80/304MB AT IDE In1

499
569

Back -Up

;

Not affiliated with any loaner Bell System entity -

520X••

85MB

Hard Drive
Stand. RAM
Max RAM
Expansion Slots
Video Support
I/O Ports

107MB
4MB

$ 899

1-11099

8551VG

.

$ 199

$ 243

Sony Disk Drives
3.5" 720K ( PC/XT/AT)
3.5" 1.44MB Slimline Bare .
3.5" 1.44MB

. 59
. .
59
..
59

MONITORS
Panasonic 14" Color 1024 x 768
C1381i( 28mm)
Packard Bell 14" Color

8349

8551VG VGA 640 x480 (. 51mm) . 199
8539 VG VGA 640 x480 (. 39mm) . 245
8528SVGL EVGA 1024 x768 (. 28mm)349
8548SVGL EVGA 1024 x7681.28rnm) 369
Packard Bell Multisync Color 131mm)
8517 SVG 17" 1280 x 1024
8520 SVG 20" 1280 x 1024
NEC Multisync Color

999
1499

2A 14" 800 x600
3FGX 15" 1024 x768
4FG 15" 1024 x768
5FG 17" 1280 x 1024
5D 20" 1280 x 1024
6FG 21" 1280 x 1024

399
659
775
1499
1699
2999

Sony 14" Color
1304HG 1024 x768 Multiscan
1320 640 x480 VGA
JOYSTICKS
Etronics Super Shooter Joystick

CALI.
349
$10.99
10.99
31.99

Gravis Eliminator Game Card

24.99

Logitech
Logitech
Logitech
Logitech
Logitech

Mouseman Combo .
Dexxa Mouse
First Mouse Serial
Trackman Serial
Portable Trackman

525.00
19.99
69.99
19.99
39.99
69.99
99.00

Microsoft Ballpoint for Laptops .

119.99

Microsoft Serial Mouse w/Wind
Microsoft Mouse Serial/Bus

149.99
79.99

Mouse System Omnimouse II
w/Paint Bus/Serial
49.99/35.99
DIGITIZERS
Summagraphics SummaSketch II $299.99
Summagraphics SummaSketch
Professional 18 X 12
599.00
Kurta 12 x 12 XLP Digitizer . .
249.99
Kurta IS/One 12 x 12
corded or cordless
359.99
SCANNERS
Logitech Sconman 256
Panasonic Flatbed It, and Ill
Epson Desktop Color Scanner

and

Memory Upgrades
529802 2MB 30-286

159.00

529828 2MB 70-E61, 70-121 .

119

529836 2MB 70 A21

119

79.99

551029 2MB Exp

9 99
7
119..99
119.99
119.99

BOARDS

$279.99
CALL
899.00

45
99

Lantastic IOMBPS Ethernet Adpt
Novel. Netware Lite
Novell Nehvare Starter Kit
Dayna Mini Hub 10 base T
SMC Ehtercard Plus Elite 16
Xircom Adapters

2400 Baud External no software

Hayes Compatible
2Year Warranty

DISKETTE!

ELEK -TEK

2400 Baud External w/V 42 no software
NEW 9600 Baud Internal w/V 42 & soltwore
NEW 9600 Baud External w/V .42 no softwari.

maxell.

5 1/4" DSDD

399

5.50

51/4" DSHD (IBM AT)

6.99

8.99

13.99

56 50
10.99

$7. 99
12.99

219.99
69.00
375.0 0
299.00
159.00
CALL

$49
95
69
119
249
259
\esirsinin

SONY:
_ $7.99
12.50
4.99

31/2" DSDD
3 1/2" DSHD

129

SMC Arcnet PC- 130 8- bit board
69.99
SMC Arcnet PC -130E 8bit board 99.99
Lantastic 1OMBPS Starter Kit
499.00

2400 Baud Internal w/V 42 d software

A 100%

79
119

NE1000 8bit Ethernet . $ 134.99

2400 Baud Internal w/software

-

59

NE2000 16- bit Ethernet .
169.99
3COM 3C503 Etherlinkll PC/XI ,'• 199.99

325
89

C
.kb.,r

109/209
49

NETWORKING PRODUCTS

CALL
CALL

TRONICS

$8.50
13.99

99
Il 99

5.99
9.50

50
8.99

In addition to the above, we stock preformatted IL color diskette.

3m

DATA CARTRIDGES

Regular
Lx_ loomm...)
DC300XL/P
DC600A
DC6150
DC6250
DC6320
DC6525

514.99
20.00
21.00
22.00
26.99
29.00
34 00

DC10001Minil
DC20001Minil
D(2080 (Mini)
DC2120 (Mini)
DCI 35G Magnus
2000 Tope
Drive Cleaner

Call for Large Quantity Pricing.

CORPORATE CUSTOMERS INVITED

P.0 ' s (at indicated) io Dept a,C1132
MasterCard, check or
order
PREPAID ACCOUNTS- Use Vis
money
(no cash or cod splea.) When ordering by mail please call us advance for shippinond handling charges Shipments to IL add 7753,
tax Minimum order $ 1500
6/92
Write for FREE eatak.g.
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Baca Boards
Boca I/0 2 Ser, IPar
Boca I/O MCA 2 Ser., 1Par

Boca VGA Plus 1024 x768 512K
Boca Super VGA 1024 x768 .
Boca Super VGA
1024 x 768 high resolution color

BOARDS
Soto
2861/3861Accelerator
$ 175/24 9
Express 3865X I6MHz Upgrade
259
Express 3865X 20MHz Upgrade
279

A

$225/299
249

Boca VGA Basic 800 x600 . .

ACCELERATOR/UPGRADE

=

Above Bocrd Plus w/2A18 /41/v1B
Above Board MC for PS/2

Boca AT Plus 0K/2MB .
Boca VGA Basic 640 x480

CALL
CALL

Express 386SX 25MHz Upgrade
I/0 - II Drive Controller

50Z, 60, 5.55X 299

Intel Aboveboard

119.99

speeds)

Bd

$ 119

Legend Memory available for Toshiba
Laptops, AST, HP Mac 8 Others
CALL

80387 ( 16/20/25/33MHz)1 99.00
80487SX ( 20/25MHz)
459.00
Cyrix Math CoProcessors
82587 ( 8-20MHz 80286)
75.00
83D87-25 ( 16/20/25MHz)
155.00
83D87-33 ( 33MHz 80386) .
165.00
83D87-40 ( 40MHz 80386)
199.00
83587-16 ( 16MHz 80386SX)
95.00
83587-20 ( 20MHz 80386SX) 109.00
83587 25 ( 25MHz 80386SX) 119.00

We offer large bid opportunities. DUNS 8 09-718-0517
OPEN ACCOUNTS Net 30 terms available to D811 accounts noted
2A1 or better Actual freight charges FOB Skokie, IL Phone (us indivied) or 6. orders to Corporate Accounts, 708-677-7168 Moil

378

MEMORY UPGRADES FOR IBM

80C287 ( 12MHz) .
80287XLT Compaq LTE/286,
and Tandy 2800
80387SL ( 16/20/25MHz)
80387SX ( 16MHz)
80387SX
(
20MHz)
803875X-25(25MHz)

514.50
14.99
19.50
20.99
36.99
19.99

Windows V2.0 26.99
Bodyworks
39.99
CarbcriCaren119.99
Central Point
Antivirus ..
57.99
Central Point Backup
V7.1
59,99
Close Up Dual Back
(Cast/Support) 129.99
The Farside
Computer Calendar
for DOS . . . 49.99
Fastback for
Windows .
89.99

.1
1
"Ping ; • • •
30 .
99
K- Anywhere
V4.5
124.99
Presentation Task
Force
124.99
ProCom Plus
63.99
Q & A V4.0
229.99
Quatro Pro
V4.0
329.99
QEMM 386 V6 58.99
WinFax Pro . 74.99
WordPerfect for
Windows .
279.99
XTREE Gold
93.99

We Stock 2500 Other Software Titles
"Com

E

lete Lino Of

Panasonic

OKIDATA
Dot Matrix d Laser Printers
Call For Our Low, Low Prices."

a

HEWLETT

elenidne
[ Ea PACKARD
Laser Toner Cartridges
HP92275 - Laserlet IIP/IIP+/IIIP . $59.99

Legend IBM"' Compatible P5/2

( 5MHz)
( 6/8 MHz)
( 10MHz)
( 6,8,10MHz)

256K ( all speeds)
1MB ( all speeds)
Simms Modules ( all
Sipps ( all speeds)

0'
s wwhhenPurch`"ed

500
119.00

CHIPS AND SIMMS

Etronics Wotta-Shootah Joystick
Gravis Analog Joystick
MICE
Etronics Smartee Mouse . . .
IMSI Pet Mouse

8(37
80872
80871
80287XL

1 year

Warranty

with ° PB
Force system ( limit Iper system) Purchased separately carry- in or mail.
In Iyear warranty

$ 349

MATH COPROCESSORS
atol Math CoProcessors

69

$ 1673

I

• 2MB RAM exp.8MB
VGA, 1Ext. FDD
$
•3.5" 1.44MB FDD • MS-DC6 5.0 w/Geasic1499

569

ND 04D 5.25" 1/2 HT 360K ( PC/XT) 859

4 16- BIT

• 640 x480 VGA • MS Windows
• 60MB Hard Drive • Ports: 1P, 1S, 1M, 1 * 1Year Depot Warr.

COMPUTER

FLOPPY DRIVES

.
.

$ 1299

640x480 l.51mml . 640x484 L39mml 11024x768 L28mm) '"'"

NonsooK

Toshiba Disk Drive Kits

_

105MB

(
OK Cache)
32MB 1128K Cache)

Packard 1.1 e 74" Color Monitors
8539VG ,
8528SVGL . Pt MeIXII.FF

3865X -20PANz • 80C386SX/20MHz

World Atlas and more

80486W s

4MB

24006 Internal Modem with 5205, S2OXH & 486SX. Windows with 5208. S2OXH R. 486SX

299

Languages of the World, Tcolworks

,

800 X 600 (256K) Memory . 1024 X 768 (512K)
IS, 1P, 1M, 1G,
2$, 1P, IM, 1VGA,
1S, 1P, 1M, 1G, IVGA, 1KB
IVGA, IKB
.
- _1
K8

Accutrak+ 250MB Internal Drive .

ND 08DEG 5.25" 1.2MB ( PC/AT) .
ND 3561 3.5" 1.44MB AT Kit

130MB
4MB

4MB
3 16-111T

179
309
239

Includes: Comptons Family Encyclop.•

' 486SX”

803865X-20 .

2MB

Accutrak I20MB Internal Drive
Accutrak+ 120MB External Drive
Accutrok+ 120MB Internal Drive .
Sony CD-ROM
7205 Ext. XT/AT w/Loser Library

$ 20X1r•

803865X-16 . 803865X-20

Processor

ELEK-TEK Price

FS4000 40/120MB AT Ext. .

Irwin Tape

5118

• 2- Button Mouse • Tutorial • DOS 5.0 • QBasic

Micropolis
1355
1664

Monitor not included

Pre-formatted
DC600 HC/lotamai'. 525.50
DC6150/Zetamat".
•
28.00
DC2000/Kapparnar" 19.00
IX2000/Thetarnae"
19.00
DC2080/Rhomar.
20.99
DC2120/Rhomat".
25.50
DC2120/Ximall.
25.50

Coll for Wholesale Pricing on 3M Computer Tape.

HP92285 - U/L1+/LJ 500+
81.99 1
HP92295 - Laserlet11/11D/111/111D 79.99 t
HP92291 - Laserlet IIISi
107.99 1
•Quantity Discounts Available
Trays
Lower Cassette IIP/IIP+/IIIP
Letter" / Legal Size" IIP/1114/111P 49
$ 1
/ 5
39
5
Envelope Tray " IIP/IIP+/IIIP
65
Letter
Legal Size II/IID/III/IIID
52 / 60
Envelope TrayII/IID/III/IIID
70
Letter Size IIISi / Legal Size IIISi
95 / 95
Executive Size IIISi
95
" Requires Lower Cassette
Memory Boards
I
MB Mernay U IIP/1181./111P/111/111D 149.00
2MB Memos), U IIP/IIP+/IIIP/III/IIID 249.00
1MB Memory LaserJet 111Si
115.00
256K DeskJet Plus/Desklet 500
120.00
Desklet/DeskJet Mus Ink Cartridges . 14.50
Desklet High Capacity Cartridge . 23.99
HP LASERJET
PACIFIC
ENHANCEMENTS
25- IN- IFont Cart. 11/11P/11P-1)IliPMICALL
25 IN- 1Font Cart. Desklet 500/Pius $99
IMB Memory Board IIP/11P+/111/111D . 99
2MB Memory Board IIP/11P+/III/IIID . 149
Postscript Cart. for 11P/11P+/I1D/111/111D 299
MODEMS AND FAX BOARDS
Internal Hayes
2400 Baud with Software .
9600 Baud V.42 w/Software .
External Hayes (
with software)
2400 Baud Smartmodem . .
2400 Baud Pocket Edition
9600 Baud V.42/Ultra 96 .

$ 2
43
99
9

279

119
499/649
I
iuyes Optima 2400/9600 Exl. 145/354.99
Internal Hayes Compatibles (with software)
Practical Peripherals
75 / 115
2400 / 2400 V.42 .
2400 IBM PS/2
199
9600 V.42
269
External Hayes Compatibles
Practical Peripherals
24005A / 2400SA V.42
99 / 125
2400 Mac
135
96COSA V.42 bis
279.99
2400 Pocket Modem
99
2400V.42 Pocket Modem w/Send Fax 159
Other Hayes Compatibles
Intel 9600 Baud with Software
440
Intel 9600 V.32bis with Software . . 499
Al U.S. Robotics High Speed Models . CALL
Fax Boards
99
Frecom Fox 96 Board
Frecom Fax / Modem
119
Intel SatisFAXtion Fax Board
Practical Peripherals Fox Modems CALL
2400 Baud Int. w/9600 Send/Recv. Fax
99
2400 Baud Ext. w/9600 Send/Recv. Fax 109
14400 V.32 Int. w/9600 Send/Recv. Fax 375
14400 V.32 Ext. w/96C0 Send/Recv. Fax 399
Etronics Fox Modems
2400 Baud Int. w/9600 Send/Recv. Fax
85
2400 Baud Ext. w/9600 Send/Recv. Fax 99

Prices subject to change; products subject to availdiiihty while quantities
Mt. RIK -TEK is not responsible for panting or typesetting errors.

E
WHa

mom' THAN JUST INA CHICK IT IIII•NT

7350 North Under Avenue,

Skokie, Illinois 60077

800-395-1000

In IL: 708-677-7660

RETURN POKY-- All soles °mime' escept deleaoves which woll be replaced well
irlentoall merchandise only Computers ondlorpe perrpherals 3work daysaher
delivery,mcnt small items, 30 caleneler days, offer which manolarturer's warron
appl.e. No returns woll be accepted without on RMA number Unouthoriced
returns end refined shipments sub iect to I restocking clsorge All TICK TEK
MERCHANDISE IS BRAND NEW, FIRST OUAlITY AND COMPLETE
in no event will ELEK TEK be liable tor any damages whether inrrdenrol,
consequennal or otherwise Escepi
staind her ro no wrirronle,

ET Valueline is the telemarketing and mail order department of ELEK-TEK,'

Circle 207 on Inquiry Card.

Become alegend before
your own time.

or1(1 War Il fic wnber ,,In A( time°

What becomes alegend most? Find out for yourself as
you pilot the legendary B-17 Flying Fortress and lead a
10- man crew through the same flakinfested skies that
menaced the legendary flyboys of the Memphis Belle.
The most complete and accurate bomber simulation
ever produced, the B-17 Flying Fortress will have you
negotiating 25 perilous daylight missions over Nazi Actual screens may vary

occupied Europe.
You'll allocate crew members to their specific tasks.
You'll devastate strategic targets in dangerous bombing
runs. You'll take control of crew positions from pilot to
bombardier. And you'll even customize your own Flying
Fortress with historically accurate nose art.
So pick up your copy of B-17 Flying Fortress today. And
experience aflight simulation of legendary proportions.
Circle 217 on Inquiry Card.

I ai
ABOMM 7.AV B

TM

INWM
mIZZFIR
mmvmlizkvabiff.
mum "mg, am .••••••

ENT ERTAINMENT

•

SOF TWA RE

For IBM PC compatibles!
For more information about exciting MicroProse products,
call 1-800-879-PLAY
0 1992 MicroProse Software, Inc. ALL RIGHTS RESERVED.
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sand
he Value
Featuring the new Profex 386SX25MHz.

It's going to save your

valuable desk space and of course
your money too.
• 80386SX-25MHz CPU
• Optional 80387SX math co- processor
• 2MB memory on board
• 1.44MB 3.5" and 1.2MB 5.25" floppy drive
• 40MB 3.5" IDE hard drive
• 2 serial, 1 parallel, I game ports
• 512KB VGA controller on- board, expandable to

•

e

ire ••
03›.

‘..•.111"

1MB, resolution 1024 x 768

e.
.\

• \

.kirk

vane

• Super VGA monitor, 1024 x 768, dot pitch . 28
• 101- key enhanced keyboard
• MS DOS 5.0
• One year on- site warranty

oleo'

80386SX-16

$965

BEST COMPONENTS
Only the finest, proven and tested components are used to build the Profex system.
TESTED, TESTED AND TESTED
We build our own computer systems, and we
are more than glad to customize your specific
needs. To maintain exceptionally high standards, all systems are burnt-in for 48 hours,
every single details are carefully monitored.
COMMITTED TO SERVE YOU
Our commitment to you doesn't end with a
sale. At all times, we are here to support
you. Just call our toll free line, and professional technicians are here to help. All Profex
system is backed by one year manufacturer
warranty and free first year on- site warranty
service.
YOUR SATISFACTION IS GUARANTEED
To

further

our

commitment

to

customer

satisfaction. Profex offers a 30-day money
back guarantee. If you are not satisfied with
the product for any reason within 30 days,
just return it to us for a full refund on the
system price.

PROFEX 486-33

$2290

PROFEX 386-33

•80486-33MHz CPU
11
111.11."-• Built-in 80387 math co-processor
•64K cache memory
•4MB memory on board, expandable
to 32MB
• 1.44MB 3.5" and 1.2MB 5.25"
floppy drive
•210MB 3.5" IDE hard drive
•2 serial, 1 parallel, 1game ports
• Super VGA controller with 1MB
RAM, resolution 1024 x 768
• Non- Interlaced Super VGA monitor,
1024 x 768, dot pitch . 28

•64K cache memory
•4MB memory on board, expandable
to 32MB.
• 1.44MB 3.5" and 1.2MB 5.25"
floppy drive
• 124MB 3.5" IDE hard drive
• 2 serial, 1 parallel, 1 game ports
• Super VGA controller with 1MB
RAM, resolution 1024 x 768
• Non- Interlaced Super VGA monitor,
1024 x 768, dot pitch . 28
•Mid tower or Desktop case with
220W power supply
• 101- key enhanced keyboard
• MS DOS, MS Windows with
Mouse
•One year on- site warranty

•Standard tower case with 250W
power supply
• 101- key enhanced keyboard
• MS DOS, MS Windows with
Mouse
• One year on-site warranty

leeeee)( LANWISE INC.

80386-25 $ 1580

736 SMAISON AVENUE, INDUSTRY, CA 91745
TEL 818-369-2288 FAX. 818-968-1388

80386-40 $ 1699

All brand & product names are trademarks or reg stered trademarks of their
respective owners.

Price and spec submct to change without notice.

ORDERING HOTLINE:

1 -800-969-6688
Hours:

Mon.- Fri.

$1669

•80386-33MHz CPU
1
.1.11113".—
•Optional 80387 math co- processor

8:30 a.m. - 6:30 p.m. Pacific Time

VISA

[go

No Surcharge
on Credit
Cards

Circle 241 on Inquury Card.

Printer Sharing That Maximizes
Your High Speed PCs And Printers
HIGH SPEED PRINTER SHARING
486 PC running at 33MHz into the
Model 24SII DES
4 Page CAD file: 2.38MB

PC Parallel Output
Parallel Output via Tran.x LPT-460
Parallel Extender at 460k baud
PC Serial Output at 115.2k baud

Model 24511
2.38MB file
Input Time

Print Time per Page'
min:sec

min:sec

HP IIISi

HP Ill

HP II

0:40

:14

:27

1:10

052

:14

:27

110

3:26

:52

:52

1:10

These results were obtained in lab tests using BayTech F- Print and with LS- IC installed in the HPIII
Speeds will vary depending upon the application program being used.
Time between pages in multiple page print jobs, first page print time may be slightly longer.

T

-

11.
11 lit II 1
'.
'
j ill 3
_
(

Outstanding Features:

he Model 24S11 DES Data Exchange System,
with total throughput speed exceeding 5.5M bits
per second, is the answer to your need for the fastest,
cost effective peripheral sharing available.
These high speeds allow computers and file servers
to off-load large text and graphic files to plotters,
modems, printers, and other computers at extremely
fast rates.

Lee

:err. :mob DO
«WM> «VIM
WEE> 4=De
421=PL

DO

..eak
tt
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«C=1.

DO
DEI

DO
DO

I
f
000

rr,r_

1

.4...t. 0=1

•5.5M bps total throughput speeds
Tran.x

•Up to 60,000 character per second parallel
communications
•46,000 character per second serial communications
(printer sharing)
•Use with BayTech Tran.x parallel extension products for data transmission to 46,000 characters per
second over 1000+ feet

With more than 1.5 million connections, BayTech
has been serving customers worldwide for over 16
years. For high speed data communications, contact
aBayTech representative today!
Because Resources Should Be Shared

•Expandable up to 24 ports
•Up to 8MB dynamically allocated buffer
•Full duplex communication at 115.2k baud for high
speed file transfer
•Device selection while in Windows
programs

h

or graphics

Data Communications Products Division
200 N. Second Street, PO, Box 387
Bay St. Louis, MS 39520
Fax: 601-467-4551 Phone: 601-467-8231 or toll- free

All product or company names are trademarks of their respective holders.

800-523-2702

High Speed Printer Sharing • Parallel Extension • Statistical Multiplexers • Data Acquisition Controllers
Circle 319 on Inquiry Card ( RESELLERS: 320).
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MEMORY

LIFETIME*
WARRANTY

100%

GUARANTEED

WE WILL BEAT ANY ADVERTISED PRICE
DYNAMIC
RAMS
256 X 1-80h„
I.
6414 X4.1
,

40.00

1.93

64 34 X 4-10ONS

2.10

1MB X 9- TONS SIPP-PC

44.00

1MB X 9-BONS SIPP -PC

45.00

1MB X 1-7ONS
1MB X 1-6ONS

5.25
5.30

256K X 1-60 NS
256• X 4-10ONS

2.21
4.75

256K X 9-100NS SIPP -PC

11.75

256K X 1-150115

1.50

256K X 4-801sS

5.20

6414 X 4- BONS
64K X 1-150N5
6404 X 1-12ONS

225
1.54
1.75

256K X 1-12ONS
256K X 1-10ONS

1.55
1.70

256K X 4-70 NS
256K X 4-6ONS

5.
35

1MB X 9-10ONS SIMM-PC .

40

1MB X 9-BONS SIMM-PC . .

42.00

1MB X 8-80NS SIMM-MAC

42.50

256K X 9-BONS SIPP-PC

14.65

1MB X 9-7ONS SIMM -PC

42.00

1MB X 8-7ONS SIMM-MAC

45.00

256K X 9-7ONS SIPP-PC

15.00

165.00

256K X 9-BONS SIPP -PC

16.00

1MB X 9-BONS SIMM-PC

.

4MB X 13 BONS SIMM -MAC

46.00

256K X 9-WONS SIMM -PC

1MB X 9-10ONS SIPP-PC

9 75
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MOTHER BOARDS
OPTS 48653-50 EIS* 12561CACHEI
4861)5 ,31E10A 17560 CACHE)
UNO 48653•50MHZ 12566 CACHE NC CPU. XXI -USA
48651/5014332 ( 64K CACHE. NO CPU. OK)- USA
06577 48602-50/A02 ( 640 CACHE NO CPU OK)
48603-336102 ( 640 CACHE. NO CPU. OK)
ETIO 48603-33MH2 ( 64K CACHE. NO CPU. OK)
48603.33MH2 1256K CACHE NO CPU XXI
OPTS 38603-403NQ 1640 CACHE NO CPU 081
38603-40MHZ 1280 CACHE NO CPU. ON)
366D3-40MHZ 256X CACHE N1) CP1J. OK)
38603.331100 641 CACHE NO CPU OKI
38603-3161H2 12/Ill CACHE NO CPU XXI
38603-33MHZ 12560 CACHE. NO CPU. XII
38603•2514HZ ( NO cPu OK NON CACHEI
36,640 25141-121/4-MAD 80386SX-25 CPU OK ,
ANC 38640.161CM ( WINTEL 803065816 CPU. OK
SUNTAC286-20MHZ (W-CF31. OK)
286.16MHZ (
WCPU XXI
286-1 201112 160-CP11 OKI

ns..Ho/Nts Hs
111638310

)1145521
4015

001$155131051
10307 01
11413.10

711129470
MI •
MS. 60114.
NO

80386DX-16 INTEL
80386DX -20 INTEL
80386DX -25

803860X-33

INTEL
INTEL

INTEL
80488DX-50 INTEL
80486DX -33

80486SX -25 INTEL
80486SX-20 INTEL
80386SX-16 INTEL

80386SX-20 INTEL
80386DX-25 AMC/

802600 -33 AMO
80386DX-40

AMO

80386SX -25 AMO
80286 -16
80286-20

3643011
MOM
2518811

10401.20254210
MI» -

1128017

110809 -
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CPU CHIPS
02.00
82506
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250 SO
28 01
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SU 00
215 00
250.00
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200 01
210 00
130 00
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00 00
IS 03
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RAMpAT!-Plus

r«

.Up to 16MB of memory
Hall- card plugs tin° 8bit or
16-011 ISA expansion $lots
.Hardware support for LIM 40
expanded memory
-Sell instalfwg software $ 175 00
AST Rampage Plus
$ 740 00
BOCA Boards
SCALL
Video Cardb
OAK-PAR/VISE-TRIDENT
SCALL
Call for resceutions available
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Watch for new products!!
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SIMM-SIPP MODULES
4MB X 9BONS SIMM-PC

4,8 0F up to 20 devices

LQ1

Remote
connectivity

u

STAT MUX

MODEM

HOUSTON
1
LJ 1

/efsfggge
LW,
Miaow

/0 ggg

7à1iliggm%

MODEM

IJE
7à Tfifff \.

4, 8 or up to 20 devices

DIAL UP
OR LEASE
LINE

STAT MUX
STAT MUX

MODEM
MODEM

NEW ORLEANS
STAT MUX
\4-- MULTI-USER SYSTEM
OR TERMINAL SERVER

The Telplex line of asynchronous statistical mulltiplexers by BayTech are designed to provide user flexibility and to maximize speed by effective utilization
of high speed modem technology. Telplex stat muxes
support hardwire connectivity for distances to 4000
feet.

In-house
warehouse

STAT MUX

• Approaches ISDN throughput speeds
• Affordable prices
• 4, 8 or up to 20 channels
• Composite port speeds selectable from 50 bps

STAT MUX

EIA-422 FOR UP TO
4000 FT. AT 115.2K bps

to 115.2K bps
• Remote configuration and diagnostics
• Internal dial up or lease line modems available
• Unlimited toll- free technical support

ICHICAGO HEADQUARTERS

—

BayTech gives you 15 years of data communications experience. Call now for affordable, high performance multiplexers, modems, peripheral sharing, and

for multi-user
systems.

data acquisition/control devices.
Because Resources Should Be Shared

161 FR\ IION % I.
1/161 RIBI. I ( Ills

France
Grade° France
11142 94 99 69

Mesico
Intertec
152-83 33-6622

Sneden
Slaldaia leknik AB
46.8.705 36191

Australia
Shuttle Computer Sniems
1Oil 596 09/48

Germans
Munich
'.MS Computech Gmhll
.08911268116-11

Netherlünds
Mullion Data
Netherland,
079.424 111

Switierland
Senguag Iamputen SG
01141.1.950.54.44

Belgium
Multinas Data Belgium
03 666.3854

Düsseldorf
Alultiaa, Data German,
211.251876

Nora as
/S Klell-Bakke
47.6-832000

Denmark
'Trend Communication,
A. S
51 65 23 45

ltal
Iorino
(IB M Indiana
10111 771.00.10

Singapore
Mark Ssstems I
PEI
Pte.. I.lmilrd
65.2261877

Finland
Genine Oy Impdaia
1911i 5472011

Milano
I. T.D.
1021 749.11749

Spain
Vidmar Control
19312454803

Data Communications Products Division
200 N. 2nd St., P.O. Box 387, Bay Saint Louis, MS 39520

nited Kingdom
•Line Dannpeed
Desks, ltd.
111531i 771044

Fax: 601-467-4551

Phone: 601-467-8231 or toll- free

800-523-2702

trend Communications
limited
106281 530611

All product or company names are trademarks of their respective holders.
Over dial up line using a V.32bis/V.42bis modem.
JUNE 1992 • BY

Circle 200 on Inquiry Card ( RESELLERS: 201).

383

II
•Above System voth 8MB RAM & 210MB Drive $2395
•486DX2-50MHz Local Bus System add $280
• 32-Bet Local Bus IDE Hard Disk Controller add $ 100
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• Above System with 8MB RAM & 210MB Dove $2555
•486DX2-50MHz Win-Station System add $280
• 32-Bit Local Bus IDE Hard Disk Controller add $ 100
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AS

•64K Super Fast Write-Back Cache RAM
• 4MB RAM (70ns) & Built-in 487 Math Coprocessor
• I.2MB 5.25" & I.44MB 3.5" Floppy Drives
• 130MB 15ms 1DE Drive with 64K Cache
• 32-Bit TARGA 53 Local Bus & Graphics Accelerator with
I
MB VRAM (Up to 12911(1024 & up to 32,768 Colors)
(Up to 50 times faster than standard super VGA)
• 14" Non-Interlaced .28mm SVGA Color Monitor
(I/ESA Standard for 72Hz Flicker-free Display)
• 2Senal, IParallel, & IGame Ports
• Quality 10 I -key Keyboard
• Hi-Resolution 403DP1 Serial Mouse
• Microsoft DOS 50 & Wndows 3.1

BUY

32- BIT WORKSTATION.

Circle 227 on Inquiry Card ( RESELLERS: 228).

A

• 64K Super Fast Wnte-Back Cache RAM
•4MB RAM (70hs)
• I.2MB 5.25" & I.44MB 3.5" Floppy Demos
• 130MB 15ms IDE Drive with 64K Cache
• 16-111. Super VGA with 1MB RAM
. 14" Non-Interlaced .28mm SVGA Color Monitor
(I/ESA Standard for 72Hz Flicker-free Display)
•2Senal, IParallel, & 1Game Ports
•Quality I
01-key Keyboard
•Hi-Resolution 4CODPI Serial Mouse
•Microsoft DOS 5.0 & Windows 3.1

486/511MHz s2245 386/411MHz $1575
41111/33MHz s181
15 386/33MHz $1575
486/208111z s1775 &71el Bl7reArd M
Abc

ee ,

i

1.81111.9i 9.21 23
International 818.961.6688
FAX 818.369.1479
Hours: 7:00-7:30 Pacific Mon- Fri
9:00-6:00 Pacific Sat
15314 East Valley Boulevard
City of Industry. California 91746

liii

COMTRADE
"Where Quality is Everything"

M

1
ACER 486sx • 16MB SIMM (
4X 36)
32MB SIMM (8 X 36)
COMPAQ SystemPro - 32MB MODULE
DELL 486's - 16MB KIT (2 SIMMS)
32MB KIT (2 SIMMS)
MAC Ilfx - 64MB KIT (
4simms)
MAC Ilci,11cx,QUADRA 900 - 64MB KIT (
4simms)
MAC QUADRA 700 - 64MB KIT (
4simms)
SUN IPX,ELC - 16MB SIMM

$
599.00
$ 1999.00
$ 1599.00
$
699.00
$ 1199.00
$ 2396.00
$ 2396.00
$ 2436.00
$
499.00

OTHER MEMORIES AVAILABLE...
IBM

COMPAQ

PS/1 - 2MB
4MB
M30 - 2MB
M50Z,55sx.65sx,70 - ¡ MB
2M8
4MB
M70-A21 A61,121 - 2MB
M40sx,35sx - 8MB
M57sx,90,95 - 4MB
8MB
M80-041 - 1MB
M80-111,121,311 - 2MB
M80-A21,A31 - 4MB
16-BIT OK Exp Board
32-BIT OK Exp Board

S 109
S 179
S 105
.5 52
109
179
S 109
S 389
S 189
S 389
S 85
S 135
S 238
S 169
S 189

rfrirk.1

*os. inn _

139

325D,P;333D,P - 1MB
4MB

S 69

co

11%AI]

79
189
79
189
179
105
179
389
119
399
349
139

DELL

AST
PREM. 386/20C - 1MB KIT

HP

DP 386/20,20E25 - 1MB
4MB
DP 3865/16 - 1MB
4MB
DP 286N,386N8/20 - 4MB
M-SYSTEMS - 2MB
4MB
8MB
DP 386/33,486/25 - 2MB
SYstemPro - 8MB
OK Exp Brd
DP 3868/16 1MB Exp Brd
DP 386/2020E2525E
1MB Exp. Board

52
179
104

49r1/195 - 9MR KIT

LAPTOPS

Vectra QS- 16 - 2MB KIT
4MB KIT
Vectra 486 - 2MB
4MB
8MB
X-Stcrtion 700 Ser. - 2MB
4MB
8MB
9C00/400t,425t - 8MB KIT
16MB KIT
32MB KIT
9000/425e - 8MB KR
16MB KIT

129
S 229
S 105
S 179
$ 389
S 105
S 179
S 389
S 699
S1599
S2899
S 469
S 899

AST EXEC. NB - 4MB
COMPAQ LTE386 - 4MB
SLT386 - 4MB
DELL 316,320 LT - 2MB
EVEREX TEMPO - 2MB
IBM L40sx - 4MB
MAC POWERBOOK - 2MB
NEC P.S. 286,386sx - 4MB
RS. 386 - 8MB
P.S. SX/20 - 4MB
PANASONIC CF170 - 1MB
T.I. TRVL-MT 3000 - 2MB
TOSHIBA 1000 - 2MB
2COOSXE - 8MB
32uubXC - 4MB
5200 - 8MB

APPLE
II,SE,SE/30 - 1MB
Classlc - 1MB Exp. Board
SE/30,11c1,11cx,lisliC &
Quad. 7C0.900 - 4MB

S 37
S 59

S 169
S 278
S 249
S 119
S 95
S 209
$ 179
S 269
S 519
S 259
S 65
S 59
S 159
S 539
S 188
S 379

PRINTERS

S 129

EPSON 6000 - 4MB

$ 248

ACP -Me Superstore Malí sells Direct
Nora Drives
Western Digital

Chips and SIMM's
RAM Chips

High performance ' Caviar series with
height. Cache Flow*. and 32K buffer.
AC280 80Mb l' 3.5' 14ms
IDE
299
AC2120 125Mb l' 3.5' 14ms
IDE
375
AC2200 200Mb l' 3.5' 14ms
IDE
589

41256-100 256K RAM
1COns DIP ... 1.99
41256-80
256K RAM
8Ons DIP ... 2.19
414256-80 2551(x4 RAM Bons DIP
795
1Mb-100
1Mb RAM
100ns DIP
5.49
1Mb-80
1Mb RAM
8Ons DIP . 599
Over 20,000,000 IC's in- stock including
7400, LS, ALS, CMOS, Linear all types!
Plus Sockets, Crystals, Connectors and more

Maxtor

7080A
7120A
LXT213A
MX1240
Panther

80Mb 1 le 15ms
120Mb i• se 15ms
2I3Mb l' 3.5' 15ms
1.2Gb l' 3.5' 15ms
1.2Gb$1995 Panther

IDE
IDE
IDE
IDE ....
1.7Gb

279
388
599
1995
2595

Conner Peripherals
30104
120Mb
35' 19ms
IDE
389
3204
200Mb
35' 16ms
IDE
589
Call for Quantum, Micropolis, Seagate. Also
controllers from Ulhastor, Always, WD etc.

Math Coprocessors
AMD

Hard Drive Cards
Plus Development
Hard Card IIXL 50Mb 16bit 9ms
Hard Card IIXL 105Mb lábil 9ms

SIMM Modules
421000A9B-10 1Mbx9 100ns S1MM . 38.95
421003A9B-80 1Mbx9 8Ons SIMM . 39.95
421000A9B-70 1Mbx9 7Ons SIMM . 54.95
424000A9B-80 4Mbx9 8Ons SIMM.... 149
424000A9B-70 4Mbx9 7Ons SIMM.... 159
41256A98-80 256Kx9 8Ons SIMM . 19.95
A21000A3B-80 1Mbx9 ( 3CHIP)
36.95

298
448

Increase the performance
of your 286 powered PC/AT
80C287-10 Coprocessor 10MHz

Intel

Backups
Colorado
DJ10
120Mb Tape Drive internal
DJ20
250Mb Tape Drive internal
QFA700 700Mb Tape Drive infernal

235
315
779

Syquest
44Mb Removable 5.25" Drive int.
88Mb Removable 5.25' Drive int.
Dual drive case with power supply

308
469
169

8087
8087-2
8087-1
80287XL

Cyrix

5MHz
8MHz
10MHz
all 286

83D87-1616MHz
83D87-2020MHz
83D87-2525MHz
83D87-3333MHz

79
89
89
89
169
175
175
189

80387DXP 16/33.. 199
80387SX-16
128
80387SX-20
144
80487SX-20
499
83D87-40 40MHz
83S87-SX16
83S87-SX20
83S87-SX25

SyDOS

IIT

Syquest 44Mb external ( 8- bit)
649
Syquest 88Mb extemal (8- bit)
749
Includes caching software, manual. SCSI
card and SyDOS BIOS

2C87-8 8MHz ... 79
2C87-10 10MHz . 85

Floppy Disk Drives

Laser Printer Upgrades

Toshiba

r\ILX341DG 360K
5.2e HH
NDO8DEG 1.2Mb 5.25' HH
ND3561GR 1.44Mb 3.5' HH

ACP

360K 5.25HH
720K 3.5 HH
2.88Mb3.5'HH

Pacific Rim

49.95

PC/XT .... 59
PC/AT .... 72
w/AT KB . 72

55 1.2Mb 5.25'HH .. 66
59 1.44Mb 3.5' HH .. 67
Call Call for 5.25' Mtg. Kit

1.2Mb External for any parallel port . 235
144Mb External for any parallel port . 235

MultiMedia
Sony
7205 CD Laser Library w/six CD's

549

2C87-12
2C87-20

239
114
129
149

12MHz .. 85
20MHz .. 99

Memory Upgrades
HP 11P/IIP./111/111D/IIIP
2Mb
124
Okidata OL400
2Mb
148
Okidata OL800/820
2Mb
148
Panasonic 4420/4450i
2Mb
148
Call for other models plus we stock most
Laser memory upgrades with OK RAM

Laptop Upgrades
Apple Powerbook
2Mb
AST Executive
1Mb
Compaq LTE386s/20
1Mb
Everex Tempo/LX/16
2Mb
IBM L40SX
2Mb
Toshiba TlOCOSE/LE/XE/2000 2Mb
Toshiba T2003SXe
2Mb .
Toshiba T3300SL/4400SX
2Mb
Call for Zenith, Sharp, TI, and more

127
78
178
147
127
228
228
Call

Palmtop Upgrades

Brown-Wagh • Creative Labs

HP 951X 2Mb

Complete MI rove MPC compatible
upgrade kit includes Panasonic CD Drive.
Sound Blaster Pro. five CDs, Microsoft
Multimedia Windows. Bookshelf, Hyperglide,
Games, drivers, cables, connectors and more,
MultiMedia Kit intemal
579
Sound Blaster / Pro
129/229

AST Premium 386/25.33.SX16/20
1Mb 68
Compaq DP386/33.486/33.SysPro 2Mb128
IBM 30-286 # 30F5360 2Mb108
IBM 35,40,555x.65.70 . 6450604 2Mb 118
IBM 90,95,P75 . 6450902 2Mb118
Call for NEC, HP, Zenith, Leading Edge.

Media Vision

PC MultiMedia Kit int/ext
Pro Spectrum Plus/16

799/1049
239/299

NEC Technologies

CDR-36 Portable CD ROM
CDR-36 w/CD Gallery/PC

395
575

Input narices
ACP 3-button Mouse ( lmited supply)
CH Products Flightstick
Mouseman Combo/Cordless
Logitech Trackman serial/bus
Logitech Trackman Portable
Logitech Fotoman
Microspeed PC Trac ser/bus

14.95
49
75/88
69/72
104
599
79/89

Michaelangelo, Friday the 13th
PLUS over 1000 other Virases!!!

=
A
RMO

77 77

Coll

Poquet

1Mb 327

Computer Upgrades

Micronics Gemini

DX2
486DX/50
Supports Intel
486" DX2 clock
doubler technology.
Allows internal CPU
•
function to run twice
the speed of the system.
Has baby AT form factor, 256K
direct mapped cache and RAM
expandable to 64Mb.
486DX2/50MHz ISA baby)
486DX/33MHz (
ISA)
486DX/33MHz ( EISA)
486DX/33MHz ( ISA baby)

$ 1399
$ 999
$ 1199
$ 849

Motherboards

ANTIVIRUS

ACP 286-12 half-size board w/OK
89
ACP 386SX-20/25 w/OK
226/269
ACP 386DX-33 64K cache w/OK
399
ACP 386DX-4064K cache w/OK
419
ACP 486DX-33 256K cache w/OK
799
Orchid 386/40 128K cache w/OK
599
Orchid 486/50DX 256K cache
1799

SYMANTEC
Norton
Anti Virus
v2.0
The perfect antidote for virus
infected systems plus on-going
preventative care. Includes Norton s
24- hour Virus FAX- Line for updates
when new viruses appear.

Processor Upgrades
Kingston
:,X/Now 20MHz SX upgrade module ... 349
SX/Now 25MHz SX upgrade module
419
Specify for ¡ BM PS/2 or AT. AST, HP E5286/12

These Leading Edge Systems include...
•Enhanced 101 Keyboard • High Performance Hard Drives
•20 Months Warranty • Mouse • Free MS-DOS
•MS Works for Windows • MS Windows • Virus Scan
COMPUTEN

MI PLUS 20

Illittower 33

086MV20'

186DIV33*

Model e
MRPS

D3SP2131
1499 00

D3MT2131
229900

D452131
2299 00

D4D2131
249900

CPU
Han' prive

386SX/20
130 Mb

386110/33
130 Mb

486SX/20
130 Mb

4860X/33
130 MB

RAM
Max RAM

2MB
16 Mb

4MB
64 Mb

4MB
64 Mb

4MB
64 Mb

4

16K
6

64K
e

64K
a

Cache RAM
Exp. Slots

Video/SVGA 800x600/256k 1024x768/512k 1024,768/5126 1024.768/5126
1/0
2ser.par.mse 2ser par mor
2ser.parmse
2setparese
AC
P Pr 'F e

1049.

1599.

1699.

New! 386SL-25 MHz
Notebooks

CMON 42
640 X480
.42 dot

•Low Power Design plus SCSI-2
•2Mb RAM expand up to 10Mb
•VGA-64 shades • Mouse ' S
•32k Cache • 60Mb...$1999.
NEW! Color 386SL Notebooks

60Mb...2799.

199.*

80Mb...2999.

Expansion Boards
RamQuest 16/32 w/OK
RamQuest 8 16 w/OK

228
148

AST Research
ScKPak 286 wtOK
Cupld 32 w ,OK

108
249

Boca Research
BocaRAM AT Plus w/OK (uses SIMMS)
BocaRAM AT Plus I/O w/OK

119
149

Above Board 2Plus w/2Mb
Above Board Plus 8w/2Mb

435
449

Intel

ACP

59.95
79.95
65
39.95
49.95
99.95

Its like cable TV for your PC. only
better. You'll play games & hoye real
conversations with other Sierra
subscribers, with software, manual, list
of sign-up numbers
and usage credit.
.and includes the
--........-_
Sportster Modem
Sierras standardized o
on the US Robotics
modem from their
end, we will send the
start up kit FREE! with
your purchase of the Sportster 2403 bps
external or internal modem ( compare
to the ACP everyday low price of
SI 59 for just the Sportster)
Sportster bundled w/TSN kit $ 129

Pleg
e,110.•

Video Graphics Cards
ATI

439
349
369
238

Orchid Technology
ProDeagner 115 w/ I
Mb and RAMDAC
Fahrenheit 1280 w/ I
Mb

248
365

Image
Image
Image
Image

69
89
139
159

United Solutions

Co

800 8/16bit 256K 801
1(600
1024 w/512K 1024x768
Ultra w/1Mb 1024 256 colors
HiColor w/1Mb 1280x1024

229.*

269.*

Notebooks
Everex
The all new Tempot.
Carrier"' Notebook
with 20 or 25MHz 386SX CPU 40o,r 80Mb
hard drive.
Prices Slashed!

I.Q. Engineering
2Great
Products!
Super
Cartridge 3
Professional
Edition
72 scaleable fonts and typefaces for
HP LJ III. The only cartridge that prints
FASTER than resident fonts
Professional Edition $279

Creative Edition

US Robotics Free Offer...
The Sierro Network startup kit:

Graphics Ultra w/512K & Mouse
Graphics Vantage w/512K & Mouse
VGA Stereo F/X XL w/1 Mb
VGA Wonder XL w/ 1Mb & Mouse

CMON.39AD CMON.28AD
1024 X 768
1024 X 768
. 39 dot . 28 dot

(w/CPU Purchase) A word about High Resoomon
.. oil our ACP Leading Edge CPU's with SVGA
(1024x768) card and the New AD type monitors
give you High Res ( 1024x768) at a Low Res pricei

Orchid Technology

IDE Interface with I/O
(4)Floppy(2.88Mb) w/IDE adapter
IDE Interface with BIOS ROM
Serial Interface card
Serial, parallel. game Interface
2Mb EEMS AT memory board w/OK

1999,

Leading Edge Monitors

uter Hotline Hits

Specials are subject to poor sale ..
Magnavox 386SX/16 40Mb Bundle . 795
Magnavox Met ails Notebook
1399
.2 MID•40Mb•Mousepen.Case•386Sx • Sttwre
IBM OS/2 Extended v1.2 (3.5')
99
IBM OS/2 DisplayWrite 5/2. (5.25') ... 149
J. K. Lassers 1991 Tax plus Book
9.95
Call for your copy of our quarterly
tabloid ' the ACP Computer Hotline'

31 typeface families and 66 scalable
fonts, Type 1compatible for your
HP LJ III.
Creative Edition
$279

FAX Boards
Frecom
I
- Linar Fax/Modem
I - Liner Fax/Modem for Windows
FAX96/Modem for Windows

159
199
149

Diskettes
Fuji
ACP stocks complete
Fuji Diskette line. All with
Lifetime guarantee. Box ( 10) Coll for color
5.25" HD Disks
8.95 DS/DD Disks 5.50
3.5" HD Disks
14.89 DS Disks
7.99

Hayes 77-77
eoll
Optima ,d4e,j0,18'
Modem `""
New from Hoyes, an affordable high
perforrmance modem with V.42
speed and throughput up to 9600
Baud. Includes Smart Corn EZ
Optima 24, 240) Baud $ 149
Optima 96. 96C10 Baud $ 369
Optima 96. for Mac
S369

New! 15,000 SoftwareTitles
Call 900 "RUN THE BEST'

(900-786-8432. set modem 8,8,1)
(98e/minute.$2.501st minute)
•15,000 Downloadable Public
Domain and Shareware Programs
•Menu Driven • 1200/2400 Baud

ry ter FREE! 714-558-9423

•Download Program of the Month FREE ,
•View and Download Catalog ( 24 hrs.)

Advanced Computer Products, Inc.
1310 E. Edinger, Santa Ana, CA 92705 • FAX 714-558-8849 • Toll- Free 1-800-FONE ACP • Sales 714-558-8813

since
1976

'486SX
supports
CPU
cord
upgrodes

MI& II

No surcharge on credit card. Credit cards not charged until we ship. 100% nsk free return guarantee! If you are not 100% satisfied just return insured within 15 days complete with all materials in new
resaleable condition with original invoice. ACP will immediately exchange product or issue ACP credit less shipping for future purchase. We ship UPS Ground. Nee Day Air and FedEx available.

il

Circle 197 on Inquiry Card.

o
9
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o
ni

LAPTOPS NOTEBOOKS PALMTOPS & MEMORY
,

PRICES CONTINUE TO CHANGE, SO PLEASE CALL FOR OUR MOST CURRENT PRICES

UPGRADED NOTEBOOKS

AST PR EMUM EEC 36/3SX/260 laM3 COLOFI W/ »EL
AST PREAIUM DEC 386SX.25C 801.1E1 COLOR V4 »EL_
AST
AST
AST
AST

PREMIUM
PRE-MUM
PREMIUM
PREMIUM

EXEC
DEC
DEC
DEC

_
_.

3865X/38C 801.48 COLOR W/
386=25 1280 W/ »Et
386=25 80143 W/
.
383SX/25 80/43 W/ 8A43

$4,678
$4,348

$4.108
$3,078
» 748
$2508

AST PREMIUM EXEC 386SX/20 80/.413 w/ SAAB
» 528
AST PREMIUM EXEC 3865X/20 6CM8 WI Me
$2378
EVEREX TEMPO/1X 386SX/23 1201.113 W/
......... _ . 92418
EVEREX TEMPCYLX 396SX/20 801M WI SUS .... ________ ......... ....... $2298
EVF_PEC TEMPOIX 38ESX20 60MB W/ 5A/e .
_
$ 1,948
SHARP PC.6700/120MB W/ SAAB._
$3,608
.
.

»438
$ 1.818
$ 1,218

11 TRAVEL/M.7E TA430039:4.43 WYSX W/
T1 TRAVELMATETAMCO9CM3 WIrSX W/ 6MEL
TT TRAVELMATE TAGOOY120M3 W/ 8/.13

$5.748
$2638

SHARP PC-6141/404AB W/ »48_
SHARP PC.622040.413 W/ »EL
SHAW PC-822020A» W/ 31.413

11 TRAVELMATE TIL4303083MB W/ EMB

$2438

Ti TRAVELMATE TAC3CCONOMB W/ 6/.49
TOSNBA 72200M01110.48 W/ 10A413
TOSHIBA 72203SX/E101.18 W/ 10AB
TOSHIBA T2CCOSX9E0A4B W/ 101AB
TOSHIBA
TOSHIBA
TOSHIBA
TOSHIBA

720009CE/801413 W/ 10A13
TeXOSYJIXIMB W/ IIMB
T2003=804» W/ 9A413
744COSXASOMB LCD W/ 10A413

TOSHIBA 744C0=80/.93 GAS PLASMA W/ IOMB______
TOSHIBA 152C0/100MB WI 14MB
TOSFIBA 752C(Y203/AB W/ 14MB
TOSHBA 752XCe2COMB W/ 14MB
ZENITH /44STERSPORT 388SLASTAIB W/ 8MB
ZENITH MASTF_RSPORT 386SLE/E0AB W/ EAAB

$2096
$2838
93 078
$2918
$3.068
$2,418
» 508
$5,008
. $5.248
$3,658
$4,368
$6,568
$
263

LASER PRINTER MEMORY

EPSON EPL-6033 3.4564588 UPGRADE
.
$ 128,1218
EPSON EPL-7030 2MEV3MB UPGRADE
S148/1188
FACIT P6060 3.48/4588 UPGRADE
$ 1381218
HP LASEFU ET I D2MEVAMB UPGRADE
5128,6218
HP I
P/11
DIIIRLASF_RJET FAX 2teeNeekAl3 UPGRADE.
SI 181152/1198
HP LASERJET IIIu IMBIAMEI UPGRADE
$963178
HP DESKJET.450090CC 25E4( UPGRADE ..... ....... __. $68
HP LASERJET FAX 1480 UPGRADE
$78
113114190AARK 4019/4019e 2MEV3.5MB UPGRADE..
. $ 1261198
IBMILDOMFIK 4029 2/48/4MEI UPGRADE
.51061168
KYOCF_RA FECCYFOODAP8007 2MBLIME4 UPGRADE ...... ..
........ . $ 146/1238
KYOCERA F1200S/F3303/P33COA 2MELCAAPJ4A413 UPGRADE
$168/1236,1248
MANNESMANN TALLY SO5 2%413/4MB UPGRADE
5138/1218

HARD DISK DRIVES
CONNER 2024 25' 20MB IDE HARD DANE
CONNF_FI 3344 25* 408.48 IDE HARD DFIVE.

TOSHIBA TC2124 2F 133/413 ICE HA

VE.

.

AST PREIAUM EXEC 4/.E1 UPGRADE_
$168
APPLE POWEFIBOOK 100140170 21.1341/0114B UPGRACE
$188/1264Y1368
COMMODORE C2136LT/388LT 343 UPGRADE
$643
COMPAQ LTE3801.201MEVIA13 UPGRADE.
. 11683248
EVF_REK TEAPOAX 3.18 UPGRADE..
»8
GAIDPAD PALMTOP 512/C/ 1
MEI UPGRADE
$160-$278
GRID 1720/1750 am UPGRADE
$98
FP 95LX PALMTOP 512K/1MB UPGRADE
9188,1278
HP 95LX PALMTOP 280 UPGRADE
CALL
IBM PS2 L40SX 2/411,4MB9M8 UPGRADE
898/1188/$378
mOMENTA PENTCP 513Q1149 UPGRADE.,
11691278
NCR 3125 NOTEPAD 512K1MB UPGRADE
$161Y$278
OGIVAR INTER/VIE 3.80 UPGRADE
»8
PANASONIC CP-170TANDY ISCOND 1M3 UPGFIADE__
988
PANASONIC CF-2itrizu 2183 UPGRADE
lie
PCCET PALMTOP 512K/1 AEI UPGRADE.
$1681278
SANYO/EC-Ire/18M 3.48 UPGRADE_
1193
SHARP PC3CO3PC31C0 51 2/01/.413 UPORN:E.. ..... _____ .... .__ ...... .. ..... $168,278
SHARP PC-82206240 11.48 UPGRADE...
_
$128
SHAFP PC-6781/6881 2143/44.4B UPGRADE.
- 21861348
TANDY 2810F03810F0 21413 UPGRADE.
KG
Ti TRAVELMATE TIA2X0 1M3 UPGRADE
9128
TI TRAVELNATE 711
43X0 2MB UPGRADE..
188
TOSHIBA TICOOLE/SE/X9T200,12000SX&12203SX1he UPGRADE (My__ 193
TOSHIBA T1 COOLES00061XFJT22C060(
UPGRADE (
7080..._. $158
TOSHIBA TICCOLE/T20XYT20339012203SX 4/413 UPGRADE (70re) .. $296
TOSHIBA TIOXILFJT2C03072CODDETZTOSX 81.413 UPGRADE (70n4)
$498
TOSHIBA 71200XE 3.48 UPGRADE_ .
NO
TOSHIBA T3ICCE/T310C6X/T32COSX2A113 UPGRACE__
OM
TOSHIBA T3270 3MB UPGRADE
MSS
TOSHIBA T3200SX/SXC 2143 UPGRACE.
11X1

$248
9328
. ION

$6E8

Please note that
tote a-lap
is listed in the Toshiba Technical Information
Guide (77G) as the least expensi* memoiy
manufacturer approved by ToshibaAmerica

tote-a-la
"experts in portable intelligence"

COMPUADD
COMPANION
SHARP PC-6220
TEXAS
INSTRUMENTS
TIVI2000

$198
suppLes Last)

NEW!
60 MB HARD
DRIVE UPGRADE ,
FOR
GRID 1729
PANASONIC CF-270
TANDY 21410HD

$648

ae

TOSNBA 75200n5200C/T8500 MOAB UPGRADE
111111398
ZEDS 286986SX NOTEBOOK 2M3 UPGRADE
.
ZENITH MASTERSPCAT 3269CEL/StE 38E UPGRADE..
$129

MORE PRINTER MEMORY

BROTHER HI...4/4VNPS 2/ABGNEY4MEI UPGRADE ... .... . _ $ 148,5188/$228
BROTHER HL 85/505V 3.48 UPGRADE . _...... .............. ..... 5158
CANON LBP 241181IFVEMT 2AAFY4M8 UPGRADE. .......... .......__.... .......... _ ....... $ 1291218

CONFER WM 25•83/A13 IDE HARD CAVE_
CONNER 2094 25« 83A63 IDE HARD DRVE

35 - EXTERNAL
FLOPPY DRIVE
FOR

MEMORY UPGRADE4,>,

NEC SI LENTWFU TER 2MC09.5 9:Y293 2/419 UPGRADE
$ 166
oa DATA OFOLASEFV403 21113 UPGRADE
$128
OK DATA ° KILMER 800820 2MSGME1/4/43 UPGRADE ............. .......... ............
514E/11881228
C40 DATA C40 LASER 830840 2MIS UPGRADE
$168
OUVETTI PG-ICE/PG-2E 2M&MAB UPGRADE
$1312/5218
PACKARD BELL PB-9600 3/8/4/43 UPGRADE
$1381218
PANASONIC 1C<-P44.2310C-P44,50 2M3/3146/4/443 UPGRADE
$ 128/$178,1218
PANASONIC «-P4466 2.4e UPGRADE
$ 158
CMS PS410 2A433A/62/4/49 UPGRADE
CMS PS8151..5825 2AIEV4AABSMB UPGRADE
SI-LARP JX - 9500PS POSTSCRIPT 1MB UPGRADE
STAR LASER PRINTER 82ME1141.413 UPGRADE

$148,1188/$228
$1781/266-1348
$613
$186/9268

STAR LASER PRINTER 42MBMAA13 UPGRADE
$ 196,3268
TI MiCROLASER PS17, PS35 8MiCRCXASERXL. 1MB UPGRADE._ ............. .
938
TOSHIBA PAGELASER6 2Me/MAB UPGRADE
$ 1381218
UNISYS AP9210 2.48 UPGRADE
$ 128

BM. ERY-POWERED
EXTERNAL DRIVES
BATTERY-POWF_RED 213MB
GATTERY-POWF_RED 443.80
BATTERYPOWF_RED 60A4B
BATTERY-POWEFED ECAAB

EXTERNAL FCC
E(TEFINAL1-00.
ECERNAL
EXTERNAL14:0

11278
. $41»
. 96/8
SOS

SHARP PC-6220
Ti TRAVELMATE
T000
COMPUADD
COMPANION

MEMORY
UPGRADE
1MB...$98
2MB...$18:4
NEW!
40 NIB HARD
DRIVE UPGRADE
FOR
SHARP PC6220
11 TRAVELMATE
TM20133
CX)MPUADD
COMPANION

$548
SE
HABLA
ESPANOL
(Pregunte per Hector)

TERMS AND CONDITIONS:
ALL gal FS FINAL ALL REFUSED SHI PAENTS AND PRE-APPROVED RETURNS ARE SUBJECT
TO A25% RE- STOCKING FEE PRICES ARE SUBJECT TO CHANGE WITI-IOUT NOTICE, AND
REFLECT A 2% CASH DISCOUNT. ADD 2% FOR VISAAAC. WE CHECK FOR STOLEN CREDIT
CREDIT CARDS, AND SHIP ONLY TO CARD-AZ/LEERS BRUNO ADDRESS WHICH IS VF_RIF1ED
PRIOR TO SHIPMENT WARRANTY ON MERCHANDSE, EXCEPT AAEM3RY UPGRADES, IS THAU
ORIGINAL MANUFACTURER (PLY, UNLESS OTHERWISE STATED ON OUR INVOCE DEFECTIVE
MEPACAY UPGRADES ARE REPLACED WITHIN 2BUSINESS DAYS AFTER RECEIPT BY US AIL
PERSONAL AND COMPANY CHECKS MUST CLEAR PRIOR TO SHIPMENT OF HERCHANOISE
WE ACCEPT PURCHASE ORDERS FROAI CREDIT-WORTHY INSTITLMCNS ON A NET 15 BASIS.

550 PILGRIM DRIVE, STE. #F
FOSTER CITY, CA 94404
PHONE: (415)578-1901 FAX: (415)578-1914

Circle 310 on Inquiry Card.

WE ARE NOT OPEN ON WEEKENDS. PLEASE DO NOT CALL

JUNE 1992 • BYTE

387

First Source will give you great memories!
LAPTOP MEMORY

IBM MEMORY
Kingston Technology Corp.'s SX-Now!
is the undisputed performance champ.
PC Magazine October 29, 1991
Landmark Speed Test ( 1.11
e

20

APDLE

PS/1
2M3 !.> ?9,75 . 5104
PS/2 30/286, 1497259
2MB Kit
11CY 53t7 $99
PS/2 35SX;LS,4044X,S02.55S)CLS,65SX1570
1MO
64506E3 . $51
2MB
/ 4505E4 . $95
PS/2 70-A21;A61;1121861
214E
t4506073 $95
PS/2 35SX;LS,40SX,55,5X;LS.55SX;LS,34F30XX
4MB
34129 $ 169
P5/2 35SX; LS, 40SX
8MB
645,71; $ 369
PS/2 575X, 90, 95
t3MB
6.451".D $ 369
PS/2 90,95 and P75 (Install in pass)
45.1B
5450128 . $ 169
Expansion boards for SO. 502, 5.54.X. 60, 6605
2-8MB w/2M
14972t _ $ 279
2-8MB w/4M
149725,
$ 379
2-8MB w/6M
149725,
$479
2-16MB w/214
64504470 $ 319
Expansion boards for all models 70 and 80
2-14MB w/2M
34130P . _ $ 329
4-16MB w/4M
3413011 . . $ 429

Executive Notebook
4MR.
COMPAQ
Portable 1503065/20
Im1

psnr 5t,.kl ,11/1•11 •2,11u

Don't replace your system...
Upgrade your 286 to a386SX with Kingston's SX/Now!
Now available for:
IBM PS/2 25/286, 30/286, 50, 50Z, 60
IBM Original AT & XT/286
V AST Premium 286 and Bravo 286

SX/Ncw! 80386SX Processor features:
v Available in 20 or 26MHz
si 16K aytes of Cache Memory
✓ Onboard High Speed Clock
V Requires No Expansion Slot
✓ 80387SX Co- Processor Socket
V 5- Year Warranty

hrhutston
-

'ECHNC_

Portable LTE 284

CORPcie,rpe

sr
V
V
V
le

Hewlett-Packard ES286/12 & ES/8
Epson Equity Ile and II Plus
NEC P.M. 286 Plus & Port. Plus
AGI 1800A, 18008, 18 1800C
Compaq Portable Ill, DeskPro 286

SX/Nowl provides true multitasking and background operation for Windows 3.0,
OS/2, and 386 specific software. Improves system performance up to 350%!

SX/Ncw! 20MHz Accelerator
SX/Ncw! 25MHz Accelerator

$359
$419

COMPAQ MEMORY ,
DeskPro 386-20, 20E and 25
4MB
1131.42-001
$ 179
DeskPro 3863/16
T.MB
112514-01 $ 179
DeskPro 286N, 38684
Board
1187/0•01 $ 89
DeskPro 286N, 386N, 386SX/213, 386/25M,
456/33M, 486s/25M, 4865/16M; SyslemPro LT.
486SX/25S; 386/25S; Porlable486c
1MB
1186H8-01 $ 59
2MEI
1186/19-01 $ 99
4MB
1186..0-C71
$ 179
DeskPro 386-33, 486-33 and SystemPro
2MB
1151•M-01 $ 129
8MB
116561-CD
$ 329
DeskPro 386-20e and 25e
$249
4MB Board
1136.5-01
DeskPro 386$
$279
4MB Board
I1:).6.44-41i I
DeskPro 386M, 486M, SystemPro IT
32- BI, 8- Slot Expansion Board
- $ 379
2-64MB w/2M
1291,0-01
. $469
46AMB wrAM
1291,0 CC 1
5559

Hewlett-Packard LoserJel IIP, 111,11115 IIID
2S/IF1
334758 ....
SI 19
4MB
334778 . $ 189
Hewlett-Packard Laseder 11 and IID
2MB
334446
. 5125
4MB
33445E - $ 195
Hewlett-PackardDeskJet 501) and Plus
2569
22707E. . . $58
IBM Loser 4019 and 4019e
2MB
1039137 $ 129
3,51VE
1038675 $ 189
IBM Laser 4029 All Models
2MB
1183334 $ 159
4MB
1183335 $ 219
Conan LBP-4
2MB . 1,1 N/A
$ 229
Brother 511-8, 8E, BD, 8V
2MB
MB- 820
$ 169
Panasonic 44501 and 4420
2ME (/X- P441
$ 129
4ME, .N1 N/A
$219
Toshiba Page illeer 6
4MB .86-NB0100
.. $ 199
OkiLaser 400
2,11
301PN N/A
$ 129
Texas 1m:torments MicroLases and XL
1MB
2555739.0001 $ 69
Epson EPL 6000
0129
2MB
BS40'
Epson Action Laser II
$279
4t
i! 7'
1
'
PN N/7

$179
555 9
$18 9
$209
$899

$99
527.
$99•

HP MEMORY
Veen° QS/16S; 20PC. RS/200C; 25PC, 20C
4MB Kr
D1542/ 554•2A $ 199
Veda 386/16N, 386/20N
t er 2MB
D24047 . $ 339
SMS
21/16
D24067 .. $ 139
vectra 4456 PC (
Install in Pairs)
025u
$ 179
4MB
Voctra 386/25, 486/25T. 331 ,Instolli In Pairs/
1123E .• $ 99

ZENITH MEMORY
Zenith Z-386/20/25/33 and 33E
MB
7A- 36/3800- ME $ 5.
4M8
ZA-3800-MK $ 179
Zenith Z-386SX, 286PL*. Z•LS
E!TAB
Z-605-1 . $ 99
Zenith 486/25E
JA- 4100- ME $ 21 ,

17A' .L

MSS

AST

NEC MEMORY
Powermate SX Pius
7-2MB
APC-1-11350E _
4-6ME Bid
APC-8.52E _
Powennate SX/20
)N1E1 CPU
CP-410 3101
CP-4108107
.)MB Bid
Powennale 386/20, 25
»AB
APC-HO.55
Powermate 386/33; 4865X/C,
TExpress Series (Install in Pairs)
NAB
CP-410•6204
.IMI!
.â
1tiel .
OP- 410-6205 .
OP-410.620C

Powerbook 100, 140, 170

0

AST MEMORY
Premium 386. 386-20
4MB Kit
500510-CD4 $ 239
Bravo 386-SX, WS/286, 386
2MB Kit
5005 .0-C22
599
4MB Kit
50050- CM $ 189
Premium 386/25:33,PMMIL.M II 3865X 16 20
1MB w/WPB
500/441-0)3 $ 69
All Premium and bravo 486 Models
8MB w/WPB
.101 $ 339
Premium II 386SX/20 and t86IIX/16
0169

SIMM / DRAM
SIMIAS AND SIPPS
DRAM CHIPS
4MX9-13C1
$ 138 .
04 50
1MX9 8CI
840
2t 05 00
256XS-80
515
21.80 s
SL80

x

SIT- 286
SIT- 386
Lit Lite/20, 25

$169

2MC,
CM)
1ME.
AME
4M1.
AMU

$129
$289
$109
$209
$99
$339
$249
$489

4MB

$249

4MB.
8M6

$169
$369

e,
GRID

1500 Series
IBM
L40SX, N33SX Laptop

MAGNAVOX
Metolls
4MB
NEC
UltraUte Ill 41
2M6 .
4M6
8ME
UltroUte SX/20
2MB .
8ME
UltraliteSL720
2MB
6MB

er

$279
$209
$459
$899
$259
$789
$229
$659

PANASONIC
$79
CF170/ 270/ 370
1MB
SANYO, EVEREX and ZEOS
$109
Notebook Memory
2ME
TOSHIBA
$119
110805E, LE, XE. 1
1
2000SX &
2ME
$279
T1OOOLE, T2000sx. 1200135XE 4ME
$549
8ME
5105
11200XE. 11600. 13100E
2MB
$105
T3101300 5,320000. SXC
2MS
$169
4MB
$179
73200
3MR
$229
74400. 16400 e2ME
4ME
$349
8ME
$789
$115
15100
2ME
$115
55200. 15200C, T8500
2ME.
8ME
$369
ZENITH
MasfersPort 386SL
MastersPort 386SX
SS. SX, 286E, SlimsPort
SupersPort 11X
SupersPort 286, 286E
SupersPort 286E. SlimsPort
TurbosPcrt 386 386E

2EAS
2M11
2MB
2MB
IMB
4M13

$159
0169
$149
0149
$109
0439
$159

EXPANSION BOARDS
BoceRam/AT Plus
to 8ME for AT or ln bit con, . ntibles
.nning up to
>rcv o • ,
nv
rxponcea and/cr Extend, ' 7MS 40
2M8 wrth DRAM
$ 185
1p

Technologie... AT&T. Austin. Bondweli,Crunon Clfizerl Commodore. CornpuAdd. Duto World. L.ell DTK, , erex.Gatewdy.
Edge.
We ulso stock 'senior, for Ace, AS. Apple...Arc he
NO). Ne5 T. Worthgate. Olrvetti. Packard Bell, PC Brand. Poole. Samsung. & Soon Gr.lphics. Smiti Corona, Swan. Tandy Unisys, Wang, 444.. Ze DS and Others
Maortavox.1Acro ..Ixpress. Midern. Mice. Mil xrbisni
Fax Line
FIRST
Outside the U.S.

1-714-.588-9866
Business hours: Mondoy-Friricy SAM - 5PM
Wail grMers to:

1..gorffint.

141.

11f,

CI 82951, 111.1

Price, Quality, and Sup>ort
•Same Day Shipping • Overnight and Sedumloy Delivery Available •
AllProducts User Instcdlable • Free Technical Support • No Surcharge
on Visa Mastercard, or Discover • APO/FPO/International Orders
Welcome • Purchase Orders Accepted from Gov't, Universities, and
Queried Firms •

S

URCE

INTERNATIONAL, INC.

'The Only Source lorComputer Memory!'
Order Toll Free from anywhere in the U.S. or Canada

1-800-535-5892
VISA

1-714-588-9872

Fax your orders 24 hours a day, 7 days a week!
Call or fax for a FREE cataiag.
Delivery Guaranteed
Follow your package every stepof the way with 3day International
delivery via Federal topless. UPS, or OHL. Fast, inexpensive, dependable delivery anywhere in the world! Information on tracking
shipments is available at you- request.
As

Teem and Conditions:

BYTO6
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C rcle 208 on Inquiry Cord ( RESELLERS: 209).

e
We offer superior products, and the best values
in the industry at unbeatable prices!

Monthly Specials!!
11111C20-Lr'

ISA 486-50

CACHE (
Symphony)

Intelligent Choices

$2,895

•Intel 80486-50MHz Processor
•AMI BIOS, SymphonyT" Chipset. Dallas DS1287 real-time
clock (w/10-year warranty) • 256k Cache SRAM exp. to 1MB
▪8MB RAM 6Ons expandable to 32MB onboard
•1.2MB 81.44MB Floppy Disk Drives (TEAC)
•210MB, 15ms, 64k Cache IDE HDD • IDE HD/FD Controller
•Diamond Stealth1280 Card, 1MB VRAM,16-bit VGA card,
Hi Sierra color ( up to 25 times faster than standard VGA)
re 14 -Super Muniscan , 1024x 768 .non -i
nt .,0.28dp,(Rel isys-1422)
•1Parallel / 2Serial Ports • Keytronics 101 Keyboard (USA)
aMid Tower case ( Heavy duty), 230W UL P/S 8digital display
▪MS-DOS 5.0 • MS- Windows 3.1 and MS compatible mouse
•OPTION: Sony CPD 1304S/1604 monitor - add $265/675
•OPTION: Nanao 90801115601 monitor - add $ 735/1595
@OPTION: Full Tower - 10- bays, 275W P/S - add $ 75

$
2,035

1\111C-20- Um

ISA 486-33

CACHE ( Symphony)

I

aIntel 80488-33MHz Processor - Upgradable to 50MHz;
Socket for removable crystal allows for CPU changes
•AMI BIOS, SymphonCChipset. Dallas D51287 real-time
clock(10yr warranty) • 4MB RAM 7Ons exp. to 32MB onboard

failIMILL_LLIIIIIIIII
,

▪256k Cache SRAM expandable to 1MB • 1.2MB and 1.44MB
Floppy Disk Drives (TEAO)
▪130MEI..15ms, 64k Cache IDE HOD
IDE HD/FD Controller

É

.lig,:at "

▪SpeedStarPlus. 1MB,16-bit VGA card. Hi Sierra color
▪14 -Super Multiscan,1024x768.non-int 0 28dp.(Relisys-1422)
al Parallel / 2Serial ports • Keytronics 101 Keyboard ( USA)
•Mid Tower case ( Heavy duty), 230W Ut. P/S 8digital display
OAS- DOS 50 • MS-Windows 3.1 and MS compatible mouse
BOPTION: 210MB IDE HDD - add $ 235
aOPTION: Sony CPD•1304 monitor add - S265

386-33

CACHE

Symphony)

•Intel 80386-33MHz CPU - Upgradable to 40MHz. Socket for

removable crystal allows for CPU changes

@AMI BIOS, Symphony' . Chipset, Dallas DS1287 real-time

clock (w/10 year warranty)

•64k Cache SRAM exp. to 1MB onboard (Option: 256k
Cache -add $65) • 4MB RAM 7Ons exp. to 32MB onboard

aOPTION: 386-40 SVGA system - add $45
.OPTION. Mld-Tower - add $ 60

386-25

(
Symphony)

$1,395

',Intel 80386-25MHz Processor - Upgrades to 33MHz/40MHz;
Socket for removable crystal allows for CPU changes
•AMI BIOS, Symphony' Chipset, Dallas DS1287 real-time
clock(10yr warranty) • 4MB RAM 70ns exp to 32MB onboard
a80MB, 17ms IDE Hard Disk Drive • HDDIFDD controller
▪1.2 8 1.44MB FDDs(TEAC) • 1Parallel/ 2Serial / 1Game ports

AT & T
N.A.S.A.

U.S. Veterans Hospital Admin. Ctr.
Lawrence Livermore Laboratories

Clemsen University
Xerox Eastman Kodak

.and the ((st goes on and on..

MICRO_LTM SYSTEMS:

(
Prices below do not Include HDD, monitor, card)

486-33 EISA w/256K cache (Micronics MB)
$ 1,745
• Motherboard -Intel CPU
486-50 ISA w/2566 cache (MCl/Symphony)
$1,295
• 4MB 70ns RAM on- board
486-33 ISA w/256K cache (MCl/Symphony) upgradable to sown
$ 1,065
• Math co- processor socket
486SX/20 w/64k cache (Symphony) upgradable to 33MHz/50MHz .... S795
• 12MB and 1.44MB FDs(Teac)
386-33 be641c cache, (Symphony) upgradable to 40MHz
$695
• Dual IDE HOD/FDD controller
• 2serial/1 parallel/1 game ports
386-25 (Symphony) upgradable to 33MHz/40MHz
$635
• 101Keytronics keyboard
386-SX20 or 386-SX16
$595/575
• Desktop case w 200W UL / PS
MICRO- L Notebook 386-SX-V20 Vanda , 2MB RAM, 40MB HOD,
OPTIONS:
Mid-Tower add-S60
$1,435
Full-Tower add-S100 1.44 FOG 1P AIS ports. 32 Grey scale VGA, 6.2Ibs

•OPTION: 386-33 SVGA system - add $35
aOPTION: 386-40 SVGA system - add $65
.OPTION Mid-Tower • add $ 60

$1,195

▪Intel 80386-SX/20MHz Processor • AMI BIOS
a2MB RAM expandable to 8MB onboard
.1.2 8 1.44MB FDDs(TEAC) • 1Parallelr 2Serial 1Game ports
e40MB IDE Hard Disk Drive • FIDDiFDD controller
.16-bit VGA card with 512K onboard ( Flicker Free)
.14" SVGA Monitor, 1024 x768. 0.28dp ( Relisys RE- 1420)
• Keytronics 101 Keyboard (USA) • MS-DOS 5.0
• MS Window 3.1 and MS compatible mouse
aDeluxe Baby Case with 200W UL power supply . 6-bays
•OPTION: 386SX•25 64K Cache,
SVGA system • add $ 60
386SX•25 SVGA system - add $ 60
OPTION: 80MB IDE HDD
• add S95

Circle 235 on Inquiry Card,

U.S. Naval Department
S.W. Bell
U.S. Marine Corps DuPont Exxon
U.S. Army
Washington Post

Standard System Features:
(*Unless specified &Wendy

Baby Case with 200W UL power supply .6-bays
▪Keytronics 101 Keybd ( USA) • MS-DOS 50
▪MS Windows 3.1 and MS compatible mouse

• We otter competitive prices, superior products.
customer support, and the best values in the mail
order industry.
In addition, we otter .
• 30-day money- back guarantee tor defective items
• One-year Warranty ( Labor 8 Pans)
Prices reflect V. cash discount.
Shipping non-refundable on returned items. RMA 0is required
California resIdents add 8r. .C. sales tax
Allow 10 working days for checks to clear
15 1.restocking fee on non-defective returns
Government, University & Fortune 1000 P.O. s- Net 30 add V.
Opened software is not returnable
We welcome International accounts, mrnrmum order S250.
APO s, FPO s, & Overseas orders welcome.
Prices subsect to change without notice.
Ail trademarks belong to their respective companies
We are not responsrbie tor typographical errors.

Intel Corporation
U.C.Berkeley
M.I.T.Procter & Gamble
PG & E
Digital Equipment Corp.

Lockheed Missile Space Engineering

a Deluxe

SVGA

I 1 , \ '

•The Inter ',lei» Logo Is a
trademark of Intel Carew/eon

•16-bit VGA Card with 1MB onboard (Trident)
.14" Super VGA. 1024 x768. 0.28dp (
Relisys -1420)

386-SX/20

i - I-

You May Recognize
Some of Our Customers...

$1,595

a130MB, 15rns IDE Hard Disk Drive • HDD/FDD controller
a1.2 8 1.44MB FDDs(TEAC) • 1Parallel / 2Serial / Game ports
.14 -Super Multi- scan, non-int., 1024 x768. 0.28dp ( Flelisys
RE- 1422) • 16-bit VGA Card with 1MB onboard
g Deluxe Baby Case with 200W UL power supply ,6-bays
a Keytronics 101 Keybd ( USA) • MS-DOS 5.0
aMS-Windows 3.1 and MS compatible mouse

1 i

" . . • '

in Specials)

Maxtor MXT-7120A/5 130MB
$365
MONITORS
Maxtor LXT-213A 213m8 lOE
$
$1350 Hitachi CM- 2085, VGA. 20'1625
Maxtor
LXT-340A
340MB
IDE
IDEK VGA 5217(171(5221121') $985/2395
MICRO- L."' Symphony Spec:
$$
1
$0
5
885
9
7
5
5
$1065 Maxtor XT-8380SH 180MB SCSI
Nanao le' VGA 102407613 90801
•Symphony Choset - CPU socket accepts
$1345
$1865 Maxtor XT-876054 768MB
486-33/50 848650.20
Nanao 2r VGA 1024x768 75601
Maxtor
t
02
GB/1
47GB
SCSI
....$
1895/2295
•AMI BIOS & Wertek 4167 math-coprocessor
Nanao 20' VGA 1280x1024 94001
$2065
•Up to 32MB SIMM RAM on- board
NEC 3FGX/4FG/SFG
$
695/805/1435 Conner CP-3204 200MB $590
•Removable crystal allows for CPU changes
Rehoyo SMulecan.1020768 RE- 1420....$295 Quantum ProDr120AT 120M8.15ms $375
•UP to 1MB direct map cache
Relisys SMuhiscan,NI,1024x768 RE- 1422$360 Quantum ProOr2404.05 210148.14ms $615
•Dallas D$1287 real-time cbck ( 10yr warranty)
Adaptec 1542B - Kr SCSI Cntrh FD(HD $260
Sony 16" SMultrican, CPO 1604S
$995
•Seven 16 be and One Eldit expansiosn slots
MISCELLANEOUS
ViewSonic V61/7 VGA
•Baby size board 85m a13m )
All UltraGraphc VGA 1MB
$375/1253455
$ 3-COM 3C503 Etherlink $ 185
486 -50 ISA 256K cache Symphony
$895
$290 Colorado 0.1-100J-20 Tape BIC
$230/285
486 33 AT 256K cache. Symphony
$645 Diamond Stealth 1280, 11.18 VRAM
$178 American Small UPS BootS/4cot.S $415/335
Sorra
486 -SX/20 64K cache, Symphony
$385 Orchid ProD 16 1MB
$
$$2
317
8
40
8
5 Summa Sketch II+ WO? Digitizer
Orchid
Fahrenned
1280
one
$325
386 33/40 64K cache Symphony.... 5315/345
Kurta •1212-ADEs 17 xit tablet
$345
386-25/33 Symphony
$245/265 SpeedStar, VGA 1MB, eh Serra
Vermont Dynarvaster VGA 1M8
US Robotics Spon 9600 int /ern
$345/375
386-SX25 64k cache
$245
US Robotics 9600 Courier HST en
$555
HARD DRIVES
386-SX20 / 16
$179/159
$295 FAX modem 9600 sencerecersolneare $95
286-16
$85 Maxtor MXT , 080• 81MB IDE

MOTHERBOARDS

486-33 EISA 2561( cach,

Hours: Mon thru Fri - 7:30 to 6:00pm ( PST)
Sat - 10:00 to 4:00pm ( PST)

Formerlyknownas

MICROL ME Computers

11111C2OLA NECOMPUTEZ5
N

(

It

P

OR

A

TED

46757 Fremont Blvd. , Fremont, CA 94538
Orders
Only

1-800-777-2219
Info/CA

Orders: ( 510)
Fax: ( 510)

770-1900
770-1912

Dealer Inquiries Welcome.
Government. Corporate &
l'niversity
Welcome!

Cr,

For your protection,
we check thoroughly
for stolen credit cards.

Microlene Computers • Taiwan
Phone:
Fax:

011-886-7-345-0025
011-866-7-345-0060

JUNE 1992 • BYTE

389

PCI Means Smart Buy!
PCI Desktop systems are

PCI 386SX-25Mhz
• 4MB RAM

powerfu; and affordable.

• 1.2 & 1.44MB FD

You will find a wide range

• SVGA Card w/ 1MB RAM

•85MB IDE Hard Drive

• 14 ' Non- interlaced SVGA

of systens from 386SX to

Cc or Monitor
• 2 Seria1/1 Paralleli1 Game

486DX-33tosuit your busi-

• 101 Key Keyboard

ne,ss need.

$1345

FREE DOS 5.0 and Microsoft Window 3.0 and Mouse with Each System
PCI 386-25Mhz

PCI 486-33Mhz

•256K Cache

• Same as above

•4MB RAM

•210MB Hard Disk

$2295

It you want agood quality computer systern with the best pri.De, PCI is definitely theme to go.
We stend behind every system that we selll with unbeatable service. With the 30- day money
tack guarantee and the on- site service by Nationwide, you as acustomer are safely protected.
Presenting

PCI

Portable

Computer Systems — Desktop
power on the road.

It comes

with both LCD and Gas Plssma
Screen.

With its vivid VGA

resolution and 4v. , expansion
slots in each system. you are,
working with power ,

PCI LCD VGA Portable
• 386SX-25Mhz
• 2ME RAM
• 1.2 & 1.44MB FD
• 85MB Hard Drive
• LCD 640 x 480 Screen
• LCD VGA Display
• Serial and Parallel
•86 Key Detachable Keyboard
• 200W Power Supply
• Free Carrying Bag

Call for Price on Other 486s, 386s, and Gas Plasma Models

$1495

CALL TOLL FREE

• Free 1Year On- site Service

• Build Quality Computers Since 1983

• Lifetime Toll Free Technical Support

•Fortune 1000 Companies, Universities and

800-346-7207

• 30 Days Money Back. Guarantee,
• 2 Years Labor and 1 Year Parts Warranty

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

CON1PUTER WAREHOUSE

Government Purchase Orders Welcome
Circle 242 on Inquiry Card.

Price Subject to Change without Notice
MN=
VISA
9945 Lower Azusa, Temple City
CA 91780 / Fax: 818-442-9112

PCI Means Smart Buyl
PCI Desktop systems are

PCI 386SX-25Mhz
•4MB RAM:

powerful and affordable.

• 1.2 & 1.44MB FD
• 85MB IDE Hard Drive

vou will find a wide range

•SVGA Card w/ 1MB RAM
• 14" N.on-interlaced SVGA

of systems from 386SX to

:Color Monitor
• 2 Seria1/1 Parallel/1 Game

486DX-33 to suit your busi-

• 101 Key Keyboard

ness need.

FREE DOS 5.0 and Microsoft Window 3.0 and Mouse with Each System
PCI 386-33Mhz

PCI 386-25Mhz

•4MB RAM

• Same as above

PCI 486-33Mhz

•256K Cache

•4MB RAM

•210MB Hard Disk

•64K Cache
120MB Hard Disk

$1695

If you want agood quality computer system with the best price, PCI isdefinitely the one to go.
VVe stand behind every system that we sell with unbeatable service. With ithe 30day money
back guarantee and the on- site service by Nationwide, you as acustomer are safely protected.
Presenting

PCI

Portable

Computer Systems — Desktop
power on the road

II comes

with both LCD and Gas Plasma
Screen

With its vivid

PCI LCD VGA Portable
• 386SX-25Mhz
• 2MB RAM
• 1.2 & 1.44MB FD
• 85MB Hard Drive
• LCD 640 x480 Screer

VGA

• LCD VGA Display

-esolution and 4'' expansion

• Serial and Parallel

slots in each system, you are
working with power ,

•86 Key Detachable Keyboard
• 200W Power Supply
• Free Carry i
ng

g

Call for Price on Other 486s, 386s, and Gas Plasma Models

$1495

CALL TOLL FREE

• Free 1Year On- site Service

• Build Quality Computers Since 1983

• Lifetime Toll Free Technical Support

•Fortune 1000 Companies, Universities and

800-346-7207

•30 Days Money Back Guarantee
• 2 Years Labor and 1Year Parts Warranty

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

compuTER

[
s
1U
LI

Government Purchase Orders Welcome
Circk 242 on Inquiry Cord.

Price Subject to Change without Notice

H

9945 :_ Dwer Azusa, Temple City
CA 91780 / Fax: 818-442-9112

We offer superior products, and the best values

Monthly Specials!!
MIC20-L"

ISA 486-50

CACHE ( Symphony)

in the industry at

unbeatable prices!

Intelligent Choices

$2,895

•Intel 80486-50MHz Processor
•AMI BIOS, Symphony"' Chipsel. Dallas DS1287 real-Pme
dock ( w/1 0- year warranty) • 256k Cache SRAM exp. lo 1MB
.8MB RAM 6Ons expandable to 32MB onboard
.12MB 8 144MB Floppy Disk Drives (TEAC)
.210MB, 15ms, 64k Cache IDE HOD • IDE HD/FD Controller
.Diamond Stealth1280 Card, 1MB VRAM,16-bit VGA card,
HISierra color ( up to 25 times faster than standard VGA)
.14" Super Multiscan,1024x768.non-int.,0.28dp.(Relisys-1422)
.1Parallel / 2Serial Ports • Keytronics 101 Keyboard ( USA)
.Mid Tower case ( Heavy duty), 230W UL P/S 8 digital display
.MS-DOS 50 • MS- Windows 3.1 and MS compatible mouse
•OPTION: Sony CPD 1304S/1604 monitor - add $265/675
•OPTION: Non» 90801/75601 monitor - odd $ 735/1595
.OPTION: Full Tower • 10 beys, 275W P/S • add $75
MIC20-L'm

ISA 486-33

CACHE ( Symphony)

$2,035

.Intel 80486-33MHz Processor - Upgradable to 50MHz;
Socket for removable crystal allows for CPU changes
.AMI BIOS, Symphony' Chipset, Dallas DS1287 real-time
clock(10yr warranty) • 4MB RAM 7Ons exp. to 32MB onboard
•256k Cache SRAM expandable to 1MB • 1.2MB and 1.44MB
Floppy Disk Drives (TEAC)
.130MB..15rns, 64k Cache IDE HDD • . IDE HD/FD Controller
.SpeedStarPlus, 1MB,16-bit VGA card, Hi Sierra color
.14" Super Multiscan,1024x768.non-int.,0 28dp,(Relisys-1422)
.1Parallel / 2Serial ports • Keytronics 101 Keyboard ( USA)
•Mid Tower case ( Heavy duty), 230W UL P. S & digital display
.MS-DOS 5.0 • MS- Windows 3.1 and MS compatible mouse
•OPTION: 210MB IDE HDD - add $235
•OPTION: Sony CPD-1304 monitor add - S265
MICOLx

386-33

CACHE ( Symphony)

You May Recognize
Some of Our Customers...

$1,595

ix Intel 80386-33MHz CPU - Upgradable to 40MHz. Socket for
removable crystal allows for CPU changes
.AMI BIOS. Symphony"' Chipset, Dallas DS1287 real-time
clock ( w/1 0year warranty)
.64k Cache SRAM exp. to 1MB onboard (Option: 256k
Cache - add $ 65) • 4MB RAM 70ns exp to 32MB onboard
.130MB, 15rns IDE Hard Disk Drive • HDD FOG controller
.128 1.44MB FDDs(TEAC) • 1Parallel / 2Serial Game ports
.14" Super Multi- scan. non-Int., 1024 x768. 0.28dp ( Relisys
RE- 1422) • 16-bit VGA Card with 1MB onboard
.Deluxe Baby Case with 200W UL power supply . 6- bays
.Keytronics 101 Keybd ( USA) • MS-DOS 50
.MS- Windows 3.1 and MS compatible mouse
.OPTION: 386-40 SVGA system - add $45
.OPTION: Mld-Tower - add $ 60

Intel Corporation

(
Symphony)

$1,395

.Intel 80386-25MHz Processor - Upgrades to 33MHz/40MHz;
Socket for removable crystal allows for CPU changes
.AMI BIOS. Symphony' Chipsel, Dallas DS1287 real-time
clock(10yr warranty) • 4MB RAM 7Ons exp to 32MB onboard
.80MB. 17ms IDE Hard Disk Drive • HOD. FDD controller
▪128 144MB FDDs(TEAC) • 1Parallel/ 2Serial 1Game ports
.16-bit VGA Card with 1MB onboard (Trident)
w14'• Super VGA, 1024 o768. 0.28dp ( Relisys-1420)
.Deluxe Baby Case with 200W UL power supply , 6- bays
.Keytronics 101 Keybd ( USA) • MS-DOS 50
.MS- Windows 3.1 and MS compahble mouse
.OPTION: 386-33 SVGA system - add $35
.OPTION: 386-40 SVGA system - add $65
.OPTION Mid-Tower - add $ 60
MlCbOLlca

386-SX/20

SVGA

$1,195

aIntel 80386-SX2OM Hz Processor • AMI BIOS
▪2MB RAM expandable to 8MB onboard
.128 144MB FDDs(TEAC) • 1Parallel. 2Serial 1Game ports
.40MB IDE Hard Disk Drive • HDD/FDD controller
.16- bit VGA card with 512K onboard ( Flicker Free)
.14" SVGA Monitor. 1024 x768. 0 28dp ( Relisys RE- 1420)
.Keytronics 101 Keyboard ( USA) • MS-DOS 50
.MS Window 3.1 and MS compatible mouse
.Deluxe Baby Case with 200W UL power supply . 6- bays
.OPTION: 386SX-25 64K Cache,
SVGA system - add $60
.OPTION: 386SX-25 SVGA system - add $60
OPTION: f3OMB IDE HDD
• add $ 95
,We otter competitive prices, superior products.
customer support. and the best values in the mail
order Industry
in addition, we otter
• 30- day money- back guarantee for detective items
• One-year Warranty ( Labor 8 Parts)
•Prices relict 3.. cash discount
•Shipping non-refundable on returned items. RMA asrequired.
•California residents add 8'
sales tax
•Allow 10 working days for checks to clear.
.ISN re- stocking fee on non- detective returns
•Government, University & Fortune 1000 P.O. s. Net 30 add
•Opened software is not returnable
•We welcome International accounts, minimum order S200.
•APO 5. FPO s, & Overseas orders welcome
•Prices subtect to change without notice.
•All trademarks belong to their respective companies
.We are not responsible for typographical errors.

Circle 235 on Inquiry Card.

U.S. Naval Department
U.S. Marine Corps

PG & E

Digital Equipment Corp.

U.S. Army

AT & T

Clemsen University

U.S. Veterans Hospital Admin. Ctr.

N A.S.A.

Xerox

Lawrence Livermore Laboratories

Eastman Kodak

Lockheed Missile Space Engineering
•The Intel merle Lino sa
trademark ot Intel Corpora . Standard System Features
(*Unless speeded differently

• 12MB and 1.44MB FDs(Teac)
• Dual IDE HDD/FDD controller
• 2 serial/1 parallel/1 game ports
• 101 Keytronics keyboard
• Desktop case w 200W UL / PS
Mid-Tower acid- 560

Full-Tower add-S100

MOTHERBOARDS

MONITORS

MICRO- I.'" Symphony Spec:
•Symphony Chipset • CPU socket accepts
48833,50 8486SX-20
•AMI BIOS 8Weeek 4167 math- coprocessor
•Up to 32MB SIMM RAM on- board
•Removable crystal albws tor CPU changes
•UP to 1MB direct map cache
•Dallas DS1287 real-time clod( ( 10yr warranty)
•Seven 18- bit and One 8-ba expaneasn slots
•Baby sde board 85m x13mn )
486-50 ISA 256K cache, Symphony $895
486-33 AT 256K cache. Symphony
$645
486-SX/20 eitk cache. Symphony
$385
386-33/40 MK cache. Symphony.... $315/345
$

286-16

Hours:

Maxtor MOT- 71204/5 130MB

$ 1625 Maxtor
Maxtor
IDEK VGA 5217(tro5221 (21")
$985/2305
Nanao 16' VGA 10244768 9060m $ 1065 Maxtor
Nanao 20" VGA 10240768 1560m
$1865 Maxtor
Nanao 20" VGA 128011024 9406 $2,
065 Maxtor

$
6179/21
4
5
5
9

46757

i.

OR

Fremont

HARD DRIVES

$$
10
57
95
5
$ 1345

r02 CB/1 47GB SCSI ....$ 189,92295

US R000tICS 9600 Courier HST en

OR

$ 555

$295 FAX modem 9600 seniorec•isonware $95

Sat - 10:00 to 4:00pm ( PST)

Blvd.,

xT-8380SH nowt ScSi
XT-6760SH 768MB

5420 Kr SOS' Cr,,!, FC0.40 .$ 260
Sony 16 Watteau, CPD 1604S $995 Adaptec t
ViewSonic V6V7 VGA
MISCELLANEOUS
AT) UnraGrapnic VGA 1M8
$375/1245
$535 3-COM 3C503 Erherlink
$ 185
Diamond Stealth 1280, 114B VRAM
8280 Colorado 0.1-10/DJ-20 Tape BK
$ 230/285
Orchid ProD Its 1MB, wHi sierra
$178 American Smart UPS sootS/4001.S $415/335
Orchid Fahrenheit 1283. 1MB
$280 Summa Sketch II+ trer () gust
$325
SpeedStar. VGA ten wi141 Serra
_$ 17 $ Kurta 151212-AD8 12* a12* tablet
$345
Vermont Dynarraster VGA 1MB
W 48 US Robotics Spoil 9600 int iert
$345/375

$85 Maxtor MXT-7380A iota IDE

P

$
58
385

$590
$695/805/1435 Conner CP-3204 260MB
Relisys SMulhscan,1020768 RE- 1420....$295 Quantum ProDr120AT 120148.15ms $375
Relisys SMuhiscan,N1 . 1024x768 RE- 1423360 Quantum Pro1/240NS 21014E1,14ms $615

miceoLANE
N

65

LX7-213A 2131AB IDE
LXT-340A 340MB IDE

NEC 3FGX/eFG/SFG

Mon thru Fri - 7:30 to 6:00prn ( PST)

Formerly 'mown a,
micROLINE Computers

.and the list goes on and on..

EISA w/256K cache (Micronics MB)
$1,745
486-50 ISA w256k cache (MaSymphony)
$1,295
486-33 ISA w/256K cache (MCl/Symphony) upgradable to 50MHz
$1,065
486SX/20 w,64k cache (Symphony) upgraded* to .73MHz/50MHz •••• $795
386-33 w/64k cache, (Symphony) upgraded, to 40MHz
S695
386-25 (symphony) upgraded. fo 33MHz/40MHz
S635
386-SX20 or 386-SX16
S595/575
MICRO- LNotebook 386-SX-V20 Vanda , 2419 RAM, 40A1B HOD.
1.44 FDD, 1P .51S ports, 32 Grey scale VGA, 6.21be
S1,435

486-33 EISA 256K Lache.Micronics . . S1350 Rtacr, CM 2385. VGA. 20*

386-SX25 644 cache
386-SX20 / 16

Exxon

Washington Post

486-33

• 4MB 70ns RAM on- board

386-25/33 Symphony
245/265

DuPont

MICRO- L'" SYSTEMS: ( Prices below do not Include HOD, monitor icard)

o Specials)

• Motherboard - Intel CPU

OPTIONS:

S W. Bell

Procter & Gamble

• Math co- processor socket

386-25

U.C.Berkeley

M.I.T.

Dealer Inquiries Welcome.
Government. Corporate &
Universitv P.O. 'x

COMPUTEZS
A

Fremont,

T

ED

CA

94538

°eel 800-777-2219
Info/CA Orders: ( 510) 770-1900
Fax: ( 510) 770-1912

Welcome!
For your protection,

Irf;
e

we check thoroughly
for stolen credit

cards.

Illicrolane Computers • Taiwan
Phone:

011-886-7-345.0025

Fax:

011-866-7-345.006p
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First Source will give you great memories!
LAPTOP MEMORY

IBM MEMORY
Kingston Technology Corp.'s SX-Now!
is the undisputed performance champ.
-PC Magazine October 29, 1991
I.andmark Speed Test III)
35
30

2

25
20
15
10
APPLE

5

PS/1
2MB
92E9935
$104
PS/2 30/286, 1497259
2Mb Kit
30E5363
$99
PS/2 355X;11.40SX,502,55SX.LS.65SX -LS,70
1M13
64506E3
$u
2M'S
6450604 .
$95
PS/2 70-A21;A61;821;861
2M8
6450608 .
$95
P$/2 355X;LS.40SX.55SX;15,65SX;LS,34F30XX
4M3
34E2933 . $169

POwerb00- • 100 143 170

o
M
PS/2 Miser swap
psi', M.dress
UM Me % err ewe. 21),111,
sr, ra, I,rnfin

PS/2 35SX; LS, 40SX
8MB
6450129
$369
PS/2 57-.5X. 9Q 95
8MB
6450130
$369
PS/2 90,95 and P75 (Install in pairs)
4MB
6450128
$169
Expansion boards for 50, 501, 55SX. 60. 65SX
2-8MB ,..,f2F1
1497259
$279
2-ELMB w/4M
1497259
$379
2-BrtAB vontrt
1497259 .
$479
2-15MET w/2M
6450609 _ . $319
Expansion boards for all models 70 and 80
2 1AME wf:M
34130 77
$329
4 11,5ME w/c M
3413011 $429
—

Don treplace your system...

Portable LTE386S
Portable LIE 286

SX/Now! 80386SX Processor features:
Now available for:
Available in 20 or 25MHz
./ IBM PS/2 25/286, 30/286, 50, 502, 60

$LT- 286

s" IBM Original AT & XT/Z86
V AST Premium 286 and BravO 286
V Hewlett-Packard E5286/12 & ES/8

80387SX Co- Processor Socket
V 5- Year Warranty
•

V Epson Equity Ile and II Plus
V NEC P.M. 286 Plus & Port. Plus

1500 Series

AGI 1800A. 1800E, & 1800C
V Compaq Portable Ill, DeskPro 286

L40SX, N3.sSX Laptop

inAston
TECH
COP PORAMON

APC-H8501 $ 11
29
APC-852F $ 5.9

Powermate SX/20
2MB CPU
2MBEird

OP- 410-810 $ 179
OP-4'0-81S: $ 239

OS/2, and 386 specific software. Improves system performance up to 350%1

Hewlett-Packard Laseriet IIP. Ill. II1P. IIID
2MB
334750
$119
4MB
3347711
$189
Hewlett-Packard LaserJet II and IID
2MB
33444b
$125
4MB
33445B
$195
Hewlett-Packard DeskJet 500 and Plus
$59
256K
227078
IBM Laser 4019 and 4019e
2MB
1039737
35MF
1038675
IBM Lases 4029 All Models
2MB
11 83334
4MB
1183335

Powennate 386/33: 486SX/C,
IExpress Series ( Install in Pairs)
1MB .
OP- 4' 0-5211... $ 99
4MB
OP- 410-52C $ 279
$ 999

Canon LIP- 4
2MB

HP MEMORY
$ 139
4:39

Vectiv 48,5 PC ( Install In Pars)
4548
1,2' ' • $ 179
Vectra 386/25, 436/25T. 337 ( Install Lr, Pons)
249
079

Zenith 2-386/20/25/33 and 33E
1MB
ZA-36/380C ML

$359
$419

lth 486/25E
zroB

zA-4106 ME

Metalis
Ultrolite Ill ,,s
e
Wi

PN N/A

55401
Epson Action Laser II
, :4, ••• , ' 4i,
1'
l,i

SWIM / DRAM

$ 59

SIMMS AND SIPPS
,,1x9- 8C
$ 138
111X9•80
$40
256X9-8(1 $ 15

$219

DRAM CHIPS
1X1 OU
54 50
256X4-80 $ 500
255X1-80..
$130

2MB
.1MB
8MB

$209
$459
$899
$259
$789
$229
5659

#

2MB
8MB
2MB
6191B

PANASONIC
CF170/ 2707 370

SANYO, EVEREX and ZEOS
Notebook Memory
21. 1-i $ 139

112534.-00

1

.

$ 179

DeskPro 286N. 386N
OK Board
11870C-00 . $ 89
DeskPro 286N. 386N, 3565X/20, à86/25M,
486/3364, 4365/25M, 4865/16M; SystemPro IT
486SX/25S; 386/255; Portable 486e
1MB
118688 00 .
$59
2MB
11868S 001
$99
4MB
11869C-93 .
$ 179

Desk% 386•20e and 25e
4MB Board
113648.-911 $ 249

$129

5279

Desk% 386.5/16
4MB

$229

$ 279

4MB

DeskPro 386-20. 20E and 25
4MB
113132-00 $ 179

Desk% 386-33, 486-33 and SystemPro
2MB
115144-9)1 . . $ 129
8MB
116561 -CcRI ..... $ 329

Epson FPL 6000

4MB
ZA-3800-MH . $179
Zenith Z-386SX. 286PL., Z- LS
2
MB
Z-605-1
$99

j

•
IMEt $ 169
/MB $ 369

NEC

$159
$219

Brother HL 8, 8E, 80 8V
2MB
MB- 820
$169
Panasonic 44501 and 4420
2MB
KX-P441
$129
4MB
PN N/A
$ 219
Toshiba Page Laser 6
4MB
136-NBOICO
$199
aglow 400
2MB
OKI PN N/A
$129
Texas Instruments MicroLaser and XL
1MB
2555739-0001
$69

Vectra 00/168; 20PC, RS/20PC; 25PC. 20C
4MB Kt
131542/164A $ 199

ZENITH MEMORY

$129
$189

$ 249

MAGNAVOX

UltroLite SX/20

Powennate 386/20, 25
8MB
APC-H6.55 . $ 899

.

4MB
IBM

SX/Nowl provides true multitasking and background operation for Windows 3.0,

SX/Now! 20MHz Accelerator
SX/Now! 25MHz Accelerator

599
;
339
1249
i489

GRID

UttraUte SLUE'

Powermate OX Plus
1-2MB BrO
4-8MB Bra

Vecta 386/16N, 386/20N
2MB
D24068
88/B
D240.1:-

1MB
4MB
4MB
-1MB

SLT-386
.. 1
LIE Lite 20 25

NEC MEMORY

161981

$129
4MEs
1289
2MB $ 109
4MB ;: 209

V Onboard High Speed Clock
1/ Requires No Expansion Slot

h

$169

4MB

COMPAQ

Upgrade your 286 to a 386SX with Kingston's SX/Now!

16K by•es of Cache Memory

A.,

AST
ElteCurIve Notebook

DeskPro 386.5
4MB Board

TOSHIBA

11363-071 $ 279

DeskPro 386M. 486M, SystemPro LT
Bit. 8-Slot Expansion Boa-d
12916r3-00T
• 2-64MB w/2M
4•64MB w ,4M
12916.107 •

71000SE/SE/XE, mooSx &
2Mb
T1000LE, 12000SX, T2000SXE 4MB
8MB
71200XE,T1600,11100E
2MB
MOOS% 13200SX. SXC
2MB
4MB

$ 11 9
$ 279
5549
5105
$ 105
$ 169

13200
14400.16400

3M8
2MB
4MB
8MB

$ 179
$ 229
$349
$ 789

15100
15200, 75200C, 11.500

2MB . 5115
2128 $ 115
8MB $ 369

ZENITH

$379
$469
$559

AST MEMORY
Premium 386, 386-20
4MB Kit

$79

MastersPort 386SL
MastersPor 386SX
SS SX, 2136E, SlimsPorl
SupersPort SX
SupersPort 286, 236E

2MB $ 159
2MB $' 69
2MB .
5149
2MB . $ 149
1M13 $ • $ 109

SupersPort 286E. 'ilimsPort
TurbOsPon 386. 3,16E

4MB
i".1 ,•

$ 439
$ 159

EXPANSION BOARDS

$ 239

Bravo 386-SX. WS/286, 386
2MB Kit
5(1051a-ace2 $ oo
4MB Kit
500513-06i;
$189
Premium 386/25;33,Premium I3865X/16,20
1MB w/WPB
503703-051 $ 69
All Premium and Bravo 486 Modern
$339
8MB w/WPB
500701) DJ
Premium II 3865X/20 and 386SX/16
4MB w/WPB
503780-0854 $ 169

BocaRam/AT Plus
ip to 864,3 for AT or 16- bit comp.' •
•unning up to 43MHz Provides c
• .• ponded and
f 'derided Ic.,
"2M13 with DRAM

185

We ols:•• stocir memory for Acer. ALP Appla. F.rc rb., Technologies. A;OT Austin, Bondwell. Chinon Cituen Commodore. CompuAdd. Dota •A/orld,
r.)1K. vere‘ Gotewo., GP. • ' Linda Intel. leading Edge.
Magnavox. Micro Express, Midern. Mips, Mitsubishi, NCR. NeXT. Northgorte. Olivetti. Packard Bell. PC Brand. Pone, Samsung. Silicon Gropnics. Smith Corona. Swan. land',. 14915
. 119. Wyse. Zoo end Other:
Outside the U.S.

FIRST

1-714-588-9866
Business hours: Monday- Friday BAM - SPM
Mail orders to, 15 Irsonine, ,•
Air.•

tfr.o

rep, ( Ie2ein I
i`r

Price. Quality, and Support
•Sortie Day Snipping • Overnight and Scrturday Delivery Available •
All Products User Installable • Free Techreco Support • No Surcharge
on Visa, MasterCard. or Discover • APO/FPO/International Orders
Welcome • Purchase Orders Accepted from Gov't, Universities, and

S ftURCE

1-714-588-9872
Fax your orders 24 hours a day, 7 days a week!

INTERNATIONAL, INC.

Call or fax for a FREE catalog.

"The Only Source for Computer Memory ,"
Order Toll Free from anywhere in the U S or Canaca

1-800-535-5892

Delivery Guaranteed
Follow your package every step of Me way with 3day international
delivery via Federal Express, UPS, or OHL. Fast, inexpenvve. dependable delivery anywhere in the world . Information on trac king
snipments is available at your request
M

Quashed Firms •
Terms one Conoletrons
¡once vcr

r.rroo r,,ts qr. Inaq eorry,,, monurocturers port nrrntoeS Ore for • our convenenCe f.r.FrorruCrs co, or.r r.onufact.rer sworranr,
•, e air becnoorgercl on 01 non Pere< fine req., unrenerrl and rerreorl Or Cennerere nro r_e, All eenre mar be rerurren
IS
rrn Ore ertaecr tOChongeverthour norce Morenum Crer 01 S50 A,: • .- • • r. • - •r • ••
Ines offer POI goo. 'Or SIMMS or DRAM As troder-eks and req -•

•
ee
,'

-Dee,

r.

BYTO6
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LAPTOPS, NOTEBOOKS, PALMTOPS & MEMORY
PRICES CONTINUE TO CHANGE, SO PI FASE CALL FOR OUR MOST CURRENT PRICES

UPGRADED NOTEBOOKS

3 5" EXTERNAL
FLOPPY DRIVE
FOR

MEMORY UPGRADES

AST PR BAUM EXEC 386SYJ2I5C 12(8.113 CCX_OFIN/ MEL
$4,678
AST PREIALIM EKE-C 38LESX/25C »AB DOLOR W/ awa
$4318
AST PREMUM EXEC 386SXJ25C ewe COLOR W/ MEL
$4IC6
AST PREMUM EXEC 386SX/25 12C618 W/ 8$.4B
$3078
AST PREMIUM EXEC 386SX/25 8CMEI WI &VS
$2.748
AST PREMIUM ECEC 3116SX/25 8C843 W/ 8A43
$2,508
AST PREMUM EXEC 386SX/20 120143 W/ 81.43
AST PREMIUM EXEC 386SX/33 »AB W/ 8/.43
$2.528
AST PREMIUM DEED ussx/20 same W/ 8/48
52378
EVEREX TEMPDLX 3136SX/20 12C8/8 W/ 5.MB
12,418

AST PREMIUM EXEC 44.83 UPGRADE_
$168
APPLE POWERBOOK 1071401 70 2161V4MB1311.1B $11:61266/1366
COMMOCOFE C293LT/388LT 2143 UPGRADE
COAPAO LTE3868,20 11.43/4463 UPGRADE
EVE/VS TIDAKT/LX 21.413 UPGRADE
OR
AD PALMTOP 512011413 UPGRADE
GRID 17201 750 2me UPGRADE
95LX PALMTOP 512KIIMB UPGRADE
HP 951Y PALMTOP 3.68 UPGRADE
IBM PS2 L40SX 21413/4141313A18 UPGRADE

Ile
1661248
196
218W5278
808
$16483278
CALL
$08,1188$378

EVEREX TEAPC11..X 386SX/20 8ome W/ BAB
EVEREX TEMPCYLX 386SX/20 6134.1B W/ 5163
SHARP PC-67Y1206$8 WI 8MB
SHARP PC-6781 80M13 W/ 8/413

MOMENTA PENT OP 5125/I MB UPGRADE
NCR 3125 NOTEPAD 51201MB UPGRADE.
OGNAP INTERNOTE
UPGRADE
PANASONC CF-170ETANDY 150CM 1113 (»GRADE._
PANASONC CF-enyJf0
UPGRADE__
PCOET PALMTOP 51210W UPGRADF.

$169/3278
$166/1278
198

SHAW PC3X0PC3103 512(JIMB UPGRADE

»e'en

SNAPP PC-6781/6E61 2143/4/413 UPGRADE.

$188,8348

$22E6
$ 1.948
$3.503
$3,438

SHARP PC-6841/40MB W/ 61.1B_
SHAPP PC-622CY401.13 W/ 3MB

$ 1.818
$1218
KGB
Ti TRAVE1MATE TM3COCYI23M3 WM% W/
$3.288
TI TRAVEIMATE TAO:03130AM WIrSX W/ 6ME
$30313
11 TRAVE.MATE TA000081613 WInSX ViV MEL.
$5748
Ti TRAVELMATE TACIOCCV13:44B W/134.49
121338
11 TRAVELMATE RA3cco80448 W/ EMB
$2.496
11 TRAVELMATE TA130004X6E1 W/ 6448
85438
11 TRAVELMATE TM30C(V4C8/0 W/ 81.113
$ZC$8
TOSHIBA T22COSX1X1148 W/ 10143
82.1338
TOS/IBA 72203SX/BTA113 W/ 101/8
$3,078
TOS/IBA T2CCOSXE/60413 W/ 104.•
•
$2.918
TOSFOBA 11sAt / 8.4B W/ 1c4A8 ..........
TOS HIBA T2OCOSX/EOMB W/ 91.113
$
5418
TOSHIBA T2003SX/804.46 W/ 9MB
TOSHIBA T4403SX/80MB LCD W/ I
OMB
. 85,038
TOSHIBA 74403SX/80UB GAS PLASMA W/ 10110.
$5,248
TOSI4BA 752CCVICOMB W/ 14/413
.
$3663
TOS/IBA T52CCY2001.1EIW/ 14488
.
$4,368
TOSHIBA 7520CCe2COMB W/ 14M3
$6.568
ZENITH MASTEFtSPORT 386SLAOMEI W/ 8M3
SZ608
ZENTH MASTERSPORT 386SLEACOA3 W/ 814113

$
5ame

LASER PRINTER MEMORY

2.43

aee

11 TRAVELMATE TM= 1488 UPGRADE.
11 TRAVELAIATE TAt3033 21.19 UPGRADE.
TOSHIBA
TOSHIBA
TOSHIBA
TOSHIBA

$6113
$168^$278

$128

aAsuPoRene

TOSHIBA 7310CE/T310(6X/T3200SX 21113 UPGRADE.—
TOSHI BA T3203 3MI3 UPGRADE
_
.
TIISHI BA 132X6X/SXC 2403 UPGRADE—

TOSHIBA T51C0 2.48
. SDI
TOSHIBA T521XWTS2CCC/T8503 2MB/84413 UPGRADE._
MEMO
ZEOS 286386SX NOTEBOOK
UPGRADE
108
MNITH MASTERSPORT 386SX/SUSLE 2188 UPGRADE
$
1IM

2.€

HP LASERJET111411M13/41413 UPGRADE
.
DESKJET4/500SCOC 256« UPGRADE
HP LASERJET FAX IIAB UPGRADE
.
113WLEXMARK 4015E4019e 2MBE3.5MB UPGRADE

CMS PS410 23/433I/6/41.113 UPGRADE.................._...
$148,1189/$228
CMS PS8I SPS825 248/49881688 UPGRADE.
$176.1266f$348
SHARP JX-$500PS POSTSCRIPT 11.413 UPGRADE
888
STAR LASER PRINTER 82MEVAMB UPGRADE
$188,1268
STAR LASER PRINTER 42ME3/4MB UPGRADE
$156(12611
TI MICROLASEFL PS17, P5358 MICFICLASERXL 1MB UPGRADE
$E8
TOSHIBA PAGELASF-R6
UPGRADE . ....... . ... $ 138,1218
UNISYS AP9210 24/0 UPGRADE
$ 128

$laesaae

HARD DISK DRIVES
sus

CONNER 2024 25* 20MB IDE HARD DRIVE
CONNER
CONNER
CONFER
TOSHIBA

21164 25 601.413 IDE HARD MINE
2084
OE HARD DANE
3204 3S' 212TAB IDE H.ARD DRIVE
TC2124 25" 130A113 IDE HARD DRIVE

zee:we

$198
(whde suppbes last)

NEW!
60 MB HARD
DRIVE UPGRADE
FOR
GRID 1720
PANASONIC CF- 270
TANDY 2B1OHD

$648
SHARP PC-6U0

$186
. XXI

NEC SILENTWRITER 2PADOELS 90230 3.18 UPGRADE
$ 168
01GDATA OKILASEFV403 23.151 UPGRADE
$1213
OKIDATA 0101.ASF_F18001320 2M8GMe14148 UPGRADE
$146,1188,1228
$168
OKI DATA ("GLASER 830640 2A1B UPGRADE
OUVETTI PG-IOLVP13-2013 21.08/444B ........ ............ ........
$1381018
PACKARD BELL PE3-96C0 3.88/4688 UPGRADE
$1313/1218
PANASONIC )0(-P442110E-P4493 2A/EV3MB/4M13 UPGRADE
$18851781218
PANASONIC et-P.1485 zee UPGRADE
$158

IBM/LEXMARK 4029 3,48/4M13 UPGRADE
$ 106/1168
KYOCERA F9XVFECONF800T 3.48/4668 UPGRADE
$ 148/$238
KYOCERA F1200S/F3200f3300A 2363,3MEIMMEI UPGRADE .... . _ ..... ...
$ 168,6206,1248
MANNESMANN TALLY 905 2MEIMMB UPGRADE
$ 138/8218

Pc-sro

TEXAS
INSTRUMENTS
TM2000

see

MORE PRINTER MEMORY

$$EV$178
$88
$78

SHARP

T1 ocaEsErxErrzrommcosxemposX UM UPGRADE (70NY_
TICCCIFJSEIXE/12COLVT2CCOSCET2MDEC
(
M I6_ $158
TIOXLE/T2TOWT2000SXE/T2200SX 4A4B UPGRADE VON*
San
TICCCLET2000/T2COOSXE/122COSX 8188 UPGRADE (7010
$408

BROTHER HL-4/4V/VPS 2M9/34A13/4MB UPGRADE
$ 148/$18801128
BROTHER HL85/81:18V 2MB UPGRADE __.. ..................... ..... $ 158
CANON LBP 8IVINIRSIIT 2ME3/4AAB UPGRADE
$ 128/1218
EPSON EPL-60:0 2MB/41118 UPGRADE..
.
$1281218
EPSON EPL-7C00 2MEV3E413 UPGRADE ....... ..... .......... —______. ...... _____.... $ 148E81813
FACIT P6093 2$/2/4A83 UPGRADE
.
$ 138/7218
HP LASERJET I
VIID 2PABIAM8 UPGRADE._
. $128$1218
MP I
IPAIP•411All DIIIP/LASERJET FAX2MEIPMEYAMB UPGRADE.
$118$15801198

He

COMPUADD
COMPANION

adamera

BAll'ERY-POWERED
EXTERNAL DRIVES

$328

BATTERY-POWERED 2588 EXTERNAL FDO

$748
$688

PATTERYPOWEFtED 4C4.18 EXTERNAL FOG__ .......... ....... ........ $403
BATTERY-POWERED SOlue ECIEFINAL POO_
BATTERY-POWERED 801.08 EXTERNAL
1008

8278

TI TRAVELMATE
TM2000
COMPUADD
COMPANION

MEMORY
UPGRADE
1M B...$98
2MB...$188
NEW!
40 MB HARD
DRIVE UPGRADE
FOR
SHARP PC6220
11 TRAVELMATE
TILI2C0)
COMPUADD
COMPANION

$548
SE
HABLA
ESPANOL
(Pregunte por HectDr)

Please note that
tote a-lap
Ls listed in the Toshiba Technical information
Guide (HG) as the least expensive memory

maiurfactuner cqsprumel by Tosi.
sibaAnseriaz

tote-a-la
"experts in portable intelligence"

TERMS AND CONDITIONS:
ALL SALES FINAL AU- REFUSED SHIPMENTS AND PREAPPROVED RETURNS ARE SUBJECT
TO A25%8E- STOCKING FEE PRICES ARE SUBJECT TO CHANGE W1THouT NOTICE, AND
REFLECT A2% CASH DISCOLKT, ADD 2% FOR VISMAC. WE CHECK FOR STOLEN CREDIT
CREW CARDS, AND 9-11P ONLY ïo CARDFOLDERS BLUM ADDRESS, WHICH IS VERRED.
PRIOR TO SHIPMENT. WARRANTY ON AEFIZHANDISE, EXCEPT MEMORY UPGRADES, IS THRU
ORIGINAL MANuFACTURER
UNLESS OTHERWISE STATED ON OUR iNvOCE. DEFECTIVE
MEMORY UPGRADES ARE REPLACE) WITHIN 2BUSINESS DAYS AFTER RECEIPT BY US. ALL

cety,

PERSONAL MC CoWIANY CHEcKS MUST CLEAR PRIOR TO SHIPMENT OF KERCHANDISE
WE ACCEPT PURCHAsE ORDERS FRŒACREDIT-W0FrrHY INSTITUTIONS ON A NET 15 &so.

550 PILGRIM DRIVE, STE. # F
FOSTER CITY, CA 94404
PHONE: (415)578-1901 FAX: (415)578-1914

Circle 310 on Inquiry Card.

WE ARE NOT OPEN ON WEEKENDS. PLEASE DO NOT CALL

JUNE 1992 • BYTE

387

ACP -Tile Superstore that sells Direct
Chips and SIMMS

Hard Drives

RAM Chips

Western Digital

High performance Caviar' series with
height. Cache Flow.. and 32K buffer
AC280 80Mb l' 3.5' 14ms
IDE
AC2120 125Mb 1 3.5' 14ms IDE
AC2200 200Mb 1' 3.5' 14ms
IDE

Maxtor

7080A 80Mb 1' 35' 15ms
7120A
120Mb 1' 3S 15ms
LXT213A 213Mb I' 3.5' 15ms
MX1240 1.2Gb 1' 3.5' 15ms
Panther 1.2GbS1995 Panther

Conner Peripherals

IDE
IDE
IDE
IDE ....
1.7Gb

1'
299
375
589

279
388
599
1995
2595

30104
120Mb
3.5' 19m5
IDE
389
3204
2Mb
3S toms
IDE
589
Call for Quantum, Micropolis, Seagate. Also
controllers from Matta, Always. WD etc.

421000A9B-10
421C00A9B-80
421000A9B-70
424000A9B-80
424000A9B-70
41256A9B-80
A21000A3B-80

1Mbx9 10Ons SIMM . 38.95
1Mbx9 8Ons SIMM .
39.95
1Mbx9 70ns SIMM . 54.95
4Mbx9 8Ons SIMM.... 149
4Mbx9 7Ons SIMM .... 159
256Kx9 8Ons SIMM . 19.95
1Mbx9 ( 3CHIP)
36.95

Backups

DJ10
120Mb Tape Drive internal
DJ20
250Mb Tape Drive internal
QFA700 700Mb Tape Drive internal

Syquest

44Mb Removable 5.25' Drive int.
88Mb Removable 5.25' Drive irit
Dual drive case with power supply

235
315
779
308
469
169

SyDOS
Syquest 44Mb external ( 8bit)
649
Syquest 88Mb external (8- bit)
749
Includes caching software. manual. SCSI
card and SyDOS BIOS.

NDO4DG 360K
5.25' HH
NDO8DEG 1.2Mb 5.25' HH
ND3561GR1.44Mb 35 HH

PC/XT .... 59
PC/AT .... 72
w/AT Kit . 72

ACP
55 1.2Mb 5.25HH..66
59 1.44Mb 3.e HH .. 67
Call Call for 5.25' Mtg. Kit

Pacific Rim
1.2Mb External for any parallel port . 235
1.44Mb External for any parallel port .. 235

MultiMedia

Sony

7205 CD Laser Library w/six CD's

79 80387DXP 16/33..
89 803875X- lá
89 80387SX-20
89 80487SX-20

199
128
144
499

169 83D87-40 40MHz
175 83S87-SX16
175 83S87-SX20
189 83S87-SX25

239
114
129
149

Cyrix
83D87-1616MHz
83D87-2020MHz
83087-2525MHz
83D87-3333MHz

IIT

2C87-8 8MHz... 79 2C87-12
2C87-10 10MHz . 85 2C87-70

549

I2MHz
20MHz

85
99

Laptop Upgrades

Apple Powerbook
2Mb
AST Executive
1Mb
Compaq LTE386s/20
1Mb
Everex Tempo/LX/16
2Mb
IBM L40SX
2Mb
Toshiba T1000SE/LE/XE/2000 2Mb
Toshiba T2000SXe
2Mb
Toshiba T3300SL/4400SX
2Mb
Call for Zenith. Sharp, TI, and more

127
78
178
147
127
228
228
Call

Brown-Wagh • Creative Labs

HP 95LX 2Mb ... Call

Complete all- in- one MPC compatible
upgrade kif includes: Panasonic CD Drive,
Sound Blaster Pro, five CD's. Microsoft
Multimedia Windows. Bookshelf, Hyperglide.
Games, drivers, cables, connectors and more.
MultiMedia Kit internal
579
Sound Blaster / Pro
129/229

AST Premium 386/25,33,SX16/20
1Mb 68
Compaq DP386/33.486/33,SysPro2Mb128
IBM 30-286 #30F5360 2Mb108
IBM 35,40.55sx.65.70 #6450604 2Mb118
IBM 90.95,P75 . 6450902 2Mb118
Cantor NEC, HP, Zenith, Leading Edge.

Media Vision
PC MultiMedia Kit int/ext
Pro Spectrum Plus/16

799/1049
239/299

NEC Technologies
CDR 36 Portable CD ROM
CDR-36 w/CD Gallery/PC

395
575

Input Devices

ACP 3-button Mouse (Imited suPPIY)
CH Products Flightstick
Mouseman Combo/Cordless
Logitech Trackman serial/bus
Logitech Trackman Portable
Logitech Fotoman
Microspeed PC Trac ser/bus

14.95
49
75/88
69/72
104
599
79/89

Michaelangelo, Friday the 13th
PLUS over 1000 other lionises!!!

77 77

1Mb 327

Computer Upgrades

Micronics Gemini

DX2
486DX/50
Supports Intel
486', DX2 clock
doubler technology
Allows internal CPU
function to run twice
the speed of the system.
Has baby AT form factor, 256K
direct mapped cache and RAM
expandable to 64Mb.
486DX2/50MHz ISA baby) $ 1399
486DX/33MHz (
ISA)
$ 999
486DX/33MHz (
EISA)
$ 1199
486DX/33MHz (
ISA baby)
849

Motherboards

‘woçno.

ACP 286-12 half-size board w/OK
89
ACP 386SX-20/25 w/OK
226/269
ACP 386DX-33 64K cache w/OK
399
ACP 386DX-4064K cache w/OK
419
ACP 486DX-33 256K cache w/OK
799
Orchid 386/40 I28K cache w/OK
599
Orchid 486/50DX 256K cache ..
7,
;
1
9

SYMANTEC
Norton
AntiVirus
v2.0
lrie perfect antidote for vlfus
Infected systems plus on- going
preventative care. Includes Norton s
24- hour Virus FAX- Line for updates
when new viruses appear.

4116SR/21*

41160X/55*

03M12131
2299.00

0452131
2299.00

D4D2131
249900

CPU
Hard Drive

386SX/20
130 Mb

386D0/33
130 Mb

486SX/20
130 Mb

486DX/33
130 MB

RAM
Max. RAM

2MB
16 Mb

4MB
64 Mb

4MB
64 Mb

64 Mb

Cache RAM
Exp. Slots

4

16K
6

64K
8

64K
8

Processor Upgrades
Kingston
SX/Now 20MHz $ Xupgrade module
349
SX/Now 25MHz SX upgrade module
419
Specify for IBM PS/2 or AT. AST, HP E5286/12

4MB

'4,96Sh
supports
CPU
card
upgrades

Video/SVGA 800x600/2S6k 1024,7681512k 1024,768/512k 10244768/512k
2ser,par.mse
2ser,par.mse
2ser,par,mse 2ser,par,mse
I/O

1049.

1999.
1699.
Leadina Edae Mou itors

1599.

CMON.42 ( MON.39AD CMON.28AD
640 X480
1024 X 768
1024 X 768
.42 dot . 39 dot . 28 dot

•Low Power Design plus SCSI- 2
•2Mb RAM expand up to 10Mb
.VGA-64 shades • Mouse ' J'
•32k Cache • 60Mb...$1999.
NEW! Color 386SL Notebooks

60Mb...2799.

199.*
229.*
269.*
•(w/CPU Purchase) A word about High Resolution.

d

i?i2;a::c7»
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e l2er
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Expansion Boards

Notebooks

Orchid Technology
RamQuest 16/32 w/OK
RarnQuest 8/16 w/OK

228
148

AST Research
SixPak 286 w/OK
Cupid 32 w/OK

108
249
11 9
149

Intel
Above Board 2Plus w/2Mb
Above Board Plus 8w/2Mb

435
449

ACP
IDE Interface with I/O
(4)Floppy(2.88Mb) w/IDE adapter ..
IDE Interface with BIOS ROM
Serial Interface card
Serial, parallel. game Interface
2Mb EEMS AT memory board w/OK

59.95
79.95
65
39.95
49.95
99.95

Everex

The all new Tempo!' Anunk
Carrier ,. Notebook
with 20 or 25MHz W.SX CPU 40or 80Mb
hard drive.
Prices Slashed!

I.Q. Engineering
2 Great
Products!
Super
Cartridge 3
Professional
Edition

•. . -aleable fonts and typefaces for
HP LJ Ill. The only cartridge that prints
FASTER than resident fonts
Professional Edition $ 279

Creative Edition

US Robotics Free Offer...
The Sierra Network startup kit:
It's like cable TV for your PC. only
better. You'll play games & have real
conversations with other Sierra
subscribers, with software, manual, list
of sign-up numbers
and usage credit.
...and includes the
Sportster Modem
Sierra's standardized
on the US Robotics
modem from their
end, we will send the
start up kit FREE! with
your purchase of the Sportster 2403 bps
external or internal modem (compare
to the ACP everyday low price of
$159 for just the Sportster)
Sportster bundled w/TSN kit $ 129

31 typeface families and 66 scalable
fonts, Type 1compatible for your
HP LJ III,
Creative Edition
$279

FAX Boards
Frecom

1- Liner Fax/Modem
159
199
1- Liner Fax/Modem for Windows
149
FAX96/Modem for Windows

Diskettes
Fuji

ACP stocks complete
Fuji Diskette line. All with
Lifetime guarantee. Box ( 10) Call for color
5.25' HD Disks
8.95 DS/DD Disks 5.50
3.5' HD Disks
14.89 DS Disks
7.99

Video Graphics Cards

Hayes

hics Ultra w/512K & Mouse
,iphics Vantage w/512K & Mouse
ZGA Stereo F/X XL w/1Mb
VGA Wonder XL w/1Mb & Mouse

Optima
Modem

ATI

Orchid Technology

ProDesigner Ils w/ 1Mb and RAMDAC
ahrenheit 1280 w/ 1Mb

439
349
369
238
248
365

United Solutions
Image
Image
Image
Image

800 8/lábil 256K 8C0x600
1024 w/512K 1024x768
Ultra w/1Mb 1024 256 colors
HiColor w/1Mb 1280x1024

69
89
139
159

Corn uter Hotline Hits
Specials are subject to prior sale...
Magnavox 386SX/16 40Mb Bundle . 795
Magnavox Metes Notebook
1399
42 hAti4404Ab•Mousepen•Cose4380S4 • Strwre
IBM OS/2 Extended v1.2 (3.5')
99
IBM OS/2 DisplayWrite 5/2. (5.25') ... 149
J. K. Lassers 1991 Tax plus Book
9.95
Call for your copy of our quarterly
tabloid ' the ACP Computer Hotline'

d;e• p
e
-

New from Hayes. an affordable high
perforrmance modem with V.42
speed and throughput up to 9600
Baud. Includes SmartCom EZ.
Optima 24. 2400 Baud $ 149
Optima 96. 9603 Baud $ 369
Optima 96. for Mac
$ 369

New! 15,000 Software Titles
Call 900 "RUN THE BEST"

L.

(900-786-8432. set modem 6.8.1'
(984/minute. $2.50 1st minute.
•15,000 Downloadable Public
Domain and Shareware Programs
•Menu Driven • 1200/2400 Baud

Ty for FREE! 714-558-9423

•Download Program of the Month FREE!
•View and Download Catalog ( 24 hrs.)

Advanced Computer Products, Inc. MU
1310 E. Edinger, Santa Ana, CA 92705 • FAX 714-558-8849 • Toll- Free 1-800-FONE ACP • Sales 714-558-8813

since
/976

No surcharge on credit card. Credit cards not charged until we ship. 100% risk free return guarantee! If you are not 100% satisfied lust return insured within 15 days complete with all materials in new
resaleable condition with original invoice. ACP will immediately exchange product or issue ACP credit less shipping for future purchase. We ship UPS Ground. Next Day Air and FedEx available.

A

Circle 197 on Inquiry Card.

vi

...all our ACP Leading Edr CPUs with SVGA

80Mb..2999.

BocaRAM AT Plus w/OK (uses SIMMQ
BocaRAM AT Plus I/O w/OK

HP IIP/IIP•/III/IIID/IIIP
2Mb
124
OkIdata OL400
2Mb
148
Okidata OL800/820
2Mb
148
Panasonic 4420/44513
2Mb
148
Call for other models plus we stock most
Loser memory upgrades with OK RAM

Poquet

Ilioltousr MI

D3SP2131
1499.00

Boca Research

Memory Upgrades

Palmtop Upgrades

SI PLUS 20

Model 4
MAPS

COMPUTER

Notebooks
49.95

Laser Printer Upgrades

Floppy Disk Drives
Toshiba

8087
5MHz
8087-2 8M1-Iz
8087-1
10MHz
80287XL all 286

•Enhanced 101 Keyboard • High Performance Hard Drives
•20 Months Warranty • Mouse • Free MS-DOS
•MS Works for Windows • MS Windows • Virus Scan

Nr.wl 386S-25 MHz

Increase the performance
of your 286 powered PC/AT
80C287-10 Coprocessor 10MHz

Intel

These Leading Edge Systems include...

ACP Price

AMD
298
448

Colorado

360K 5.25HH
720K 3.5 HH
2.88Mb3.5HH

SIMM Modules

Math Coprocessors

Hard Drive Cards

Plus Development

Hard Card IIXL 50Mb lábil 9ms
Hard Card IIXL 105Mb lábil 9ms

41256-100 256K RAM
100ns DIP ... 1.99
41256-80
256K RAM
8Ons DIP ... 2.19
414256-80 256Kx4 RAM 8Ons DIP ... 7.95
1Mb-100
1Mb RAM
100ns DIP ... 5.49
1Mb-80
1Mb RAM
8Ons DIP ... 5.99
Over 20,000,000 IC's In- stock including
7400, LS, ALS, CMOS, Linear all types!
Plus Sockets, Crystals. Connectors and more

o

33M11/18h "a2

brill Us

•64K Super Fast Write-Back Cache MM

a

•4MB MM (70ns) & Built in 487 Math Coprocessor
. I.2MB 5.25" & 1.4443 3.5" Floppy Drwes
• 130 MB 15ms IDE Drive with 64K Cache
•32-Bit Local Bus
SVGA Card wIth I
MB RAMI
(Up to I
280x 1024 & up to 32,768 Colors)
(5 times faster than standard super VGA)
• 14" Non-Interlaced .28mm SVGA Color Monitor
(VESA Standard for 721-la Flicker-free Display)
•2Senal. IParallel, & IGame Ports
•Quality 101-key Keyboard
•Hi-Resolution 400DPI Senal Mouse
•Microsoft DOS 5.0 & Wndows 3.1

TURBO

•Above Systern with 8MB RAM & 210MB Drive $2395
• 486DX2-50MHz Local Bus System add $280
• 32-Bit Local Bus IDE Hard Disk Controller add $ 100

33M11/1116 32-Bit Win-Station
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Circle 227 on Inquiry Card ( RESELLERS: 228).

486/51IMHz s2245 586/40MHz s1575
486/5311H/ s1895 386/55MHz s1575
485/211MHz $1775 A7. v2e,erizhArditr

AT

MHz. •

POWERFUL
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O
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H
UT

NOT

STOP

I
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• 64K Super Fast Write-Back Cache RAM
.4MB RAM (70ns)
. 1,2MB 5.25" & I.14MB 35" Floppy Drives
• 130MB 1
5ms IDE Drive with 64K Cache
• 16-Bit Super VGA with 1MB RAM
• 14" Non-Interlaced .28mm SVGA Color Monitor
(VESA Standard for 72Hz Flicker-free Display)
•2Senal, IParallel. & IGame Ports
•Quality 101 -key Keyboard
•Hi-Resolution 400DPI Senal Mouse
•Microsoft DOS 5.0 & Windows 3.1

•
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• Above System with 8MB RAM & 210MB Drive $255$
•486DX2-50MHz Win-Station System add $280
• i2-Bit Local Bus IDE Hard Disk Controller add $ 100

TO CONNECT DIRECTLY TO THE
CLOCK

$2155

REALBUS. •

,nders Per Secce,d

111)

1

SLOT TO

i...v.ntraide Tort° Local Bin

AT ,xt

THEIR

THAN

HAVE

AT

TURBO LOCAL Bus PERFORMANCE ADVANTAGE

DiarnorK1 SpeeiSta-

COMPUTERS

6- BIT

ED BY A

WIN

33/486

ENABLES THE 32- BIT BUS
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•64K Super Fast Write-Back Cache MM
• 4MB MM (70ns) & Built-in 487 Math Coprocessor
• I.2MB 5.25" & I.44MB 3.5" Floppy Drives
• 130MB 15rns IDE Dnve with 64K Cache
• 32Bd TARGA $
3Local Bus & Graphics Accelerator with
I
MB VRAM (Up to 1280x1024 & up to 32,768 Colors)
(Up to 50 times faster than standard super VGA)
• 14" Non-Interlaced .28mm SVGA Color Monitor
(VESA Standard for 72Hz Flicker-free Display)
• 2Senal, IParallel, & IGame Ports
• Quality 101-key Keyboard
• Hi-Resolution 400DPI Senal Mouse
• Microsoft DOS 50 & Windows 3.1

A

00 »I
101 2
'1
2
International 818.961.6688
FAX 818.369.1479
Hours: 7:00-7:30 Pacific Mon- Fri
9:00-6:00 Pacific Sat
15314 East Valley Boulevard
City of Industry, California 91746

I
COMTRADE
"Where Quality is Everything"

'Well/ewe
1A1
)0 çt41 it
gie
ACER 486sx • 16MB SIMM (4 X 36)
32MB SIMM (8 X 36)
COMPAQ SystemPro - 32MB MODULE
DELL 486's - 16MB KIT (2 SIMMS)
32MB KIT (2 SIMMS)
MAC Ilfx - 64MB KIT (
4simms)
MAC Ilci,11cx,QUADRA 900 - 64MB KIT (
4simms)
MAC QUADRA 700 - 64MB KIT (
4simms)
SUN IPX,ELC - 16MB SIMM

$
599.00
$ 1999.00
$ 1599.00
$
699.00
$ 1199.00
$ 2396.00
$ 2396.00
$ 2436.00
$
499.00

OTHER MEMORIES AVAILABLE...

PS/1 - 2MB
4MB
M30 - 2MB
M50Z,55sx,65sx,70 - 1MB
2MB
4MB
M70-A21.A61,121 - 2MB
M40sx,35sx - 8MB
M57sx,90,95 - 4MB
8MB
M80-041 - 1MB
M80-111,121,311 - 2MB
M80-A21,A31 - 4MB
16-BIT OK Exp Board
32-BIT OK Exp Board

$ 109
S 179
$ 105
$ 52
$ 109
$ 179
$ 109
S 389
S 189
$ 389
$ 85
$ 135
S 238
$ 169
189

AST
PREM.
PREM.
PREM.
PREM

386/20C - 1MB KIT
386/25 - 1MB
486/25 - 1MB
II 486 - 1MB
4MB
8MB KIT
PREM. II 1MB Exp Board

S 69
$ 59
59
S 59
S 189
S 389
S 479

DP 386/20,20E25 - 1MB
4MB
DP 386S/16 - 1MB
4MB
DP 286N,386N,S/20 - 4MB
M-SYSTEMS - 2MB
4MB
8MB
DP 386/33A86/25 - 2MB
SystemPro - 8MB
OK Exp Brd
DP 386S/16 1MB Dr.a &d
DP 386/2020E25,25E
1MB Exp. Board

79
$ 189
79
$ 189
5 179

$ los

$ 179
$ 389
S 119
S 399
$ 349
$ 139
S 139

DELL
325D,P;333D,P - 1MB
4MB
420,425A33 - 2MB KIT
4MB KIT
8MB KIT
450DEA5OSE - 2MB KIT
4MB KIT
8MB KIT

LAPTOPS

HP

COMPAQ

IBM

5 52
S 179
$ 104
$ 209
S 359
$ 104
$ 209
$ 359

Vectra QS- 16 - 2MB KIT
4MB KIT
Vectra 486 - 2MB
4MB
8MB
X-Station 700 Ser. - 2MB
4MB
8MB
9000/4COTA25t - 8MB KIT
16MB KIT
32MB KIT
9003/425e - 8MB KIT
16MB KIT

$ 129
S 229
$ 105
S 179
S 389
$ 105
$ 179
S 389
$ 699
$1599
$2&;9
$ 469
$ 899

APPLE
11,5E,SE/30 - 1MB
5 37
Classic - 1MB Exp. Board S 59
SE/30,11c1,1Icx,Ilsi,LC &
Quad. 703,900 - 4MB
S 129
Quad. 703,903 - 32MB KIT $ 1496
Ilfx - 16MB KIT
$ 499
Iltx - 32MB KIT
$ 1496
Quadra 256K V-RAM $ 45
LC 512K V-RAM
5 69

AST EXEC. NB - 4MB
COMPAQ LTE386 - 4MB
SLT386 - 4MB
DELL 316,320 LT - 2MB
EVEREX TEMPO - 2MB
IBM L40sx - 4MB
MAC POWERBOOK - 2MB
NEC P.S. 286,386sx - 4MB
P.S. 386 - 8MB
P.S. SX/20 - 4MB
PANASONIC CF170 - 1MB
T.I. TRVL-MT 3000 - 2MB
TOSHIBA 1C00 - 2MB
2000SXE - 8MB
3200SXC - 4MB
5200 - 8MB

$ 169
$ 278
$ 249
$ 119
S 95
$ 209
$ 179
$ 269
$ 519
259
S 65
$ S9
$ 159
S 539
$ 188
S 379

PRINTERS
EPSON 6030 - 4MB
HP IIP,111,111D,P - 2MB
Illsi - 4MB
IBM 4019,4029e - 3.5MB
4029 - 4MB
OKIDATA 400 - 2MB

$ 248
S 119
189
S 198
$ 269
$ 149

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

OTHER MEMORIES FOR:
ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP,
LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHILIP,
SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, TI, TOSHIBA,
TULIP AND ZENITH.

CALL FOR OUR COMPLETE CATALOG

TERMS: C.O.D. CASH, VISA OR MASTERCARD.
COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL.

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706

TEL. (818)855-5688

FAX (818)855-5687

ALL PRODUCT NAMES, TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR REPSECTIVE COMPANIES
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Circle 238 on Inquiry Card ( RESELLERS: 239).

4, 8 or up to 20 devices

Remote
connectivity

LE_JJ
[
LU,
(Afigeft\
7.4migeè\,

STAT MUX

MODEM1

HOUSTON
M
7,1ffigilul\ mums 42iliiigeN

L0.1

LEA

MODEM

DIAL UP
OR LEASE
LINE

4, 8 or up to 20 devices

I
01

(
0.1

/.eimemL\ /âneseesS 7eweem\.

STAT MUX
STAT MUX

MODEM

/
MODEM

NEW ORLEANS
(STAT MUX
\e— MULTI-USER SYSTEM
OR TERMINAL SERVER

7.finteen\,

STAT MUX

Inn

EIA-422 FOR UP TO
4000 FT. AT 115.2K bps
—

ICHICAGO

jefigete

7,:aesege

In-house
warehouse

STAT MUX

HEADQUARTERS

for multi-user
systems.
IN IERNAI IONSI.
DIN1 HIBU IORS

France
Grade., France
II I42 94 99 69

Mexico
Intente
(52413 I33-6622

Sweden
Maldata leknik
4644-705 36 00

Shuttle ( omputer Ss stems
101, 596 &Pe

Germans
Munich
%MS Computech ( imbll
/89 I1261106-0

Netherlands
%Massa, Data
Netherlands
079-424 III

Swit/erland
Sengstag Computers St:
0041.I.950.54.44

Belgium
Multiwas Data Belgium
113.666-3854

Dusseldorf
Mollie., Data Germany
211.251875

Norway
Kiell-Bakke
47-6-832000

53 6( 23 45

Italy
Iorino
FIRM haliana
101 II771.00.10

Singapore
%lark Srstems I
FEi
Pte.. Iimited
65-2261877

Finland
Genine Os Impdatie
19211 547200

Milani,
1021749.0749

Spain
%idmar ( ontrol
19312454803

Denmark
(rend Communications

Circle 200 on Inquiry Cord ( RESELLERS: 201).

( nited Kingdom
% • Line Dataspeed
Desires Itd.
10513 778899
!rend tommunicgtions
Iimited
10628 530611

The Telplex line of asynchronous statistical multiplexers by BayTech are designed to provide user flexibility and to maximize speed by effective utilization
of high speed modem technology. Telplex stat muxes
support hardwire connectivity for distances to 4000
feet.
• Approaches ISDN throughput speeds
• Affordable prices
• 4, 8or up to 20 channels
• Composite port speeds selectable from 50 bps
to 115.2K bps
• Remote configuration and diagnostics
• Internal dial up or lease line modems available
• Unlimited toll- free technical support
BayTech gives you 15 years of data communications experience. Call now for affordable, high performance multiplexers, modems, peripheral sharing, and
data acquisition/control devices.
Because Resources Should Be Shared

Data Communications Products Division
200 N. 2nd St., P.O. Box 387, Bay Saint Louis, MS 39520
Fax: 601-467-4551

Phone: 601-467-8231 or toll- free

800-523-2702
All product or company names are trademarks of their respective holders.
'Over dial up line using aV.32bis/V.42bis modem.
JUNE 1992 • BYTE

383

intersys...The Towering Presence
High Performance 486, 386, and 286 Computer Systems

The Intersys family of computer system embodies an impressive
combination of state-of-the-art design, superb engineering and
unparalleled value. The result is the flexibility compatibility and
reliability you expect from aleader in the field.

Whether you need asophisticated high- end 486 or an entry-level 286
system, there's an Intersys out there to suit your needs. Full software
compatibility gives you arich variety of options and ease of network
interaction.
Made with pride in the U.S A., each and every Intersys product is
backed by aunique 5- year warranty, as well as outstanding field
support, both domestically and internationally.
When yo v!
dgmand superior value, when you want built-in American
quality. .
think Intersys.

For more information, or to order call:

(
800) 969-COMP

ISS-1000 The Basic Performer

ISS-2000 The Enhanced Perlormer

ISS.3000 The Optimal Performer

ISS-4000 The Premier Performer

ISS-5000 The Ultimate Performer

286/20Mhz, 1Mb RAM,

386/40Mhz/64K, 4Mb RAM,
1.2Mb & 1.44Mb FDD, 125Mb

486SX/20Mhz/64K, 4/vib RAM

486/50Mhz/54K, 8Mb RAM

1.44Mb FDD, 40Mb HDD, 14"

386SX/25Mhz, 2Mb RAM, 1.2Mb
& 144Mb FDD, 100Mb HDD, 14"

1.2Mb & 1.44Mb FDD, 200Mb

1.2 Mb & 1.44Mb FDD, 200Mb

SVGA Mono Monitor

SVGA Color Multisync Monitor

HDD, 14" SVGA Multisync Monitor

HDD, 14" SVGA Multisyrc Monitor

HDD, 14" SVGA Multisync Monitor

$845.00

$1,495.00

$1,795.00

$2,295.00

$2,495.00

The Intersys Warranty Seal is your assurance of American quality, backed by aunique five-year guarantee!

LS intersys

2461 W. 205th St., B103, Torrance, CA 90501, USA TEL: (
310) 782-9731, FAX: ( 310) 782-9815

Circle 212 on Inquiry Card ( RESELLERS: 213).
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Circle 202 on Inquiry Card.

-ALL IN ONE

Fax, Scanner, Printer, Copier

$595

WHAT-YOU-PRINT- WHAT- YOU-FAX

SEND

faxes directly from any Windows

application in the same format as if you would print
it to LaserJet printer.

RECEIVE

faxes as files and print them to

your LaserJet printer.

SCAN

full page documents, and save them as

çe

PCX, TIFF , MSP or DCX files.

COPY

documents on plain paper via LaserJet or

directly on fax paper.
Or turn off your PC and use ETFAX7 as a

STAND-ALONE FAX MAC LUNE
COMPEX INTERNATIONAL INC.

1-800-626-8112

312 Broadway Street Cambridge, MA 02139 USA

Or call Get-a-Fax at 617-354-1133 from

(617)354-5045, FAX (617)864-9516

your fax machine, and ask for document # 3011

AMEX,VLSA, MASTER CARD, DINERS

AMT INTERNATIONAL

LOWEST PRICES

VISA

(COMPUTERS & PERIPHERALS)

3074 LANDESS AVENUE • SAN JOSE, CA 95132
TEL: ( 408) 942-9695 • FAX: ( 408) 942-5509
COMPAQ MEMORY
DeskPro2116.E. 386-20/206/26
1MB 113131-D31 $99 00
4MB 113132.00 1
5225 00
DeskPro 211414 PUN and 316SX
2MB 118689-001 $ 135 00
464B 118690-001
5230 00
DeskPro 316S
1MB 113646 XI
$99 X
4MB 112534-001 $220 CO
DnkPro 366-33. 106-338 SyetemPro
2MB 115144-X1 $ 185 00

AST MEMORY
Bravo-286, Wortration
512K Kn500510-010 $59 X
2MB KY 503510-072
5150 a
Premium 3162-16/20C
1MB 101 5005104307 $95 00
4MB Kn 500510408 $220 00
Plenum 31113.20
1MB Ka 500510-003 $99 00
4MB Kn 500516004
S230 03
Bravo-3111SX
46.1B Kn 500510-008 $220 DJ
Premium 3116-SX/75/23 841629
16.18 50078-X2
575 00

HEWLETT-PACKARD
MEMORY
%gems 05/165
1MB 01540A
5112 X
OMB 015424
S325 OC
Vectre OS/20PC, 315/25PC and 20C
1MB 016406
5120 X
4MB 01642A $250 00
Yetis 486PC
1MB 02150A $ 99 00
41.48 (0215•4
5390 X

IBM PS/2 MEMORY
Models 30.286. bp Board 1497259
512K
30E5348 $ 54 00
23AB Kn XF5360
5125 00

396

Models 76E41/121, 55S4. 65SX
1ME1 6450603
585 00
Monett 70401/121. 602, 66SX. (ISSX
2M13 6450604 $ 125 00
Models 55SX,643SX, 34F311774 3461011
4644834E2933
521000
Models 7(1421
2M8 6450608
5125 00
Monels 113.141
1MB 6450375
599 00
Models 10-111/311
2MB 6450379 $ 135 00
MI Models 70 asn 40
2.8MB w/26.1 6450605
5275 00
2.1414B re/2M 34E3077 S350 00
4.16MB W43434E3011 $450 00
Models SO, 602, 65SX & 40
2.8MB 1497259
5599 00

LASER PRINTER MEMORY
Huslettesoltard taw Jet IIP. Nl 61110
1MB 334748 $ 110 X
2MB 3347513 $ 150 00
4MB 33477E1 $215 CO
Newlert-Peckerd Laser Jet ilP 6110
1MB 334438 $ 110 X
2MB 3344413 $ 150 03
46AB 334458
S215 CIO
IBM Laser 4019 end 4019e
1MB 1039137
$ 175 CC
35MB
1038675
S225 DO
Carson LBP-1311, 111R, lilT
2MB S63. 18ac
5199 00

LAPTOP AND PORTABLE
MEMORY
1MB
2MB
2MB
2MB
2MB
2M8
4M8
2MB
4MB
2MB

TOSHIBA MEMORY
Model 1000SF-IXE
5125 00
Model 1000SE/XE $ 180 00
Model T1200XE
5125 00
Model 11600 $ 125 CM
Model 13100E
$ 125 00
Model T31COSX $ 125 00
Model 1310030
S225 DO
Model 1320030
5125 00
Model T3200SX
S225 00
Model 5100
5125 00

BYTE • JUNE 1992

2MB Model T5200.18500 5125 00
6MB Model 16200 T8500 $450 X
MNITH MEMORY
1MB SuperSport 2986 2E6E5165 00
2MB SuperSport 286 1. 286E5199 CO
2MB SuperSport SMIMpbe 5199 OD
2MB SuperSport SX/Beta $ 199 CO
COMPAQ MEMORY
16,113 Portable LTE 286
5150 CM
2MB Portsble LIE 286
5175 00
1MB SLT-286 $ 15000
44.1B SLT-286
S399 00
NEC MEMORY
1MB Prospeed 286 $ 185 DO
2MB Prospeed 386
S250 00

ZENITH MEMORY
Zenith mums/33a 336
1MB
ZA36/38COME
599
2MB
2A3600MG $ 150
4MB
ZA39003AK $216
Zenith 2-316 SS
2MB
Z-605-1
$145

SAME DAY SHIPPING

Loe
CYRIX
8C87-8
8C287-10
8C287-12
8C287.20
8C387-20
8C387.25
8C387-33
117
EC87-8
90287-10
8C287-12
8C287.20
8C387.20
80387-25
8C387.33

4164-120
4164-100
4164-80

$59 00
$75 00
$85 00
$85 DO
$15500
$158 00
$175 00
$69
$79
$89
$99
$175
$175
$200

DRAM 114X4
4464.15
51 50
4464-12
51 99
4464-10
$250
DRAM 256X1
25601.15031S $ 179
25601-12ONS $ 199
25601.10ONS $2CO
256X1-13ONS $225
25601.706$ $235
S56X14ONS
S3 99
DRAY 25104
256X4-12ONS
S5 CC
256X4-10ONS $ 550
25604-EONS
$575
254301-STA11C COL
51258P.10 $299
AA.A 2830-08
53 00
AAA 2800-07 $325
MA 2800-60
54 50
104-8DZIPP
535 00
10480STT ZIPP
539 00
184-70STT ZIPP $39 00

DO
00
00
CC
00
00
00

AMO
9X287.10
9:C287-12
00
00
00
X

MATH COPROCESSORS
INTEL
6087-5 MHz
$ 70 00
9387.2 8MHz
$ 70 00
8087.1 10MHz $ 135 00
802874 6MHz
579 00
8028743 864Hz
579 OC
90287XL 8/10MHz $89 00
80287)(TL 12MHz (
Laptop)
599 DO
80287.10 10MHz $89 00
80C287.12 12MHz $ 109 00
8038750-16 $ 129 00
80387SX-20
$ 13500
803870X-20
5140 00
80387DX-25
5185 00
8038700.33
5195 CO
&7487S V-20
$435 00
WEITEK
3167-20 20MHz $3D3 00
3167-25 25MHz
5375 00
3167-33 33MHz $475 DO
4167.25MHz
5575 00
4167.33MHz
5700 CO

$139 OD
$110 CM

SIMM MODULES
IBM TYPE
ADO 12.03 FOR SAPS
46,A49-80
4M49.70
13449-60
11449-10
11,449-1X)
1M49-70
25649.70
25649-10
25649-80
25649-60
APPLE AC
1M48-70
1M48-10
16148.00
448-80

5145 OD
$145 CC
54o 00
$40 00
S40 CO
$40 00
512 CO
$10 OD
$11 00
$12 00
$38 00
$37 CC
$4500
$190 re

DRAM
DRAM INGX1
1MGX1-1206S
1MGX1.100NX
1MGX1-80NX
1MGM- 70N0
1MGM-60NX
DRAM 64XI
41E4450

55
55
$5
$5
57

X
25
50
75
50

52 OD

$
250
$275
S3 00

ellEZEIM
48613 wi IS cache
•em8 RAM • 12 144 • 133 HO
•VGA • SVGA 28 Monitor • 101 KB
•Moo-Tower Case • DOS 50
I

$1599
MONITORS
VGA 41 14'
SVGA 28 le Irn
SVGA 28 14' Nostnt
SVGA 25 14' 316n-Int
SVGA 28 17'

MEMORY BOARDS OK
Bor.a AT.
$ 115 00
Baca XT of 30
$ 115 00
Orchld 16/32 $269 03
Orchid 8/16
$ 159 00
Rampat
$95 00
Irons* Ram
$ 189 00
TI Ram PS/2
$ 199 DO

«MGM
514402-80
5144C0-80
51440190
514400-93
514103-80

( 144) SIT ZIPP
( 144)21PP
( 144) DIPP
( 144) SCIJ
(441) SCM

CALL
CALL
CALL
CALL
CALL

«M14.
klm-Tower
lAdTeser
Full-Tower
Desktop

$79.00
595 00
$125 00
$95 CC

NARD DRIVES
4-4MB 28rres IDE
89118 tens IDE
IXM8 15ms. IDE
210MB. 15rre. IDE

$195
S279
$339
$585

00
00
00
00

FLOPPY DRIVES
5229
$285
$349
$510
$850

X
X
00
00
DO

12MB 525'
144M13, 35'

$58 00
$58 00

MOTHER BOARDS OK
496.33 e/ 256k cache $899 00
486-33 svf 64 cache $ 575 00
48630
386-33 wl 64k cache

$425 DO
$27500

I 9600bps Ira sn Fax
2400509 Modem

$85 X
$99 00

Circle 198 on Inquiry Cord.

...from the
inganve
ll°1e91%
Why Choose SCSI?

>
,%10 , 1111 ,

5Good Reasons
•Handles up to 7devices (8floppy)
w/one controller
•Supports CD-ROMs, Tape, DATs,
Scanners and more
•Bus Mastering I/O
•Use " Workstation" Quality ( and
Performance) Peripherals
•Works w/MFM, ST- 506, ESD1 Drive
Controllers and IDE Controllers j
MB
52
105
120
240
425

INTL
$239
359
429
699
1149

EXTL
$299
449
519
789
1249

Maxtor
MB
Intl
120 $ 359
213 (
599
340
979
535
1349
760
1399

2.6-4" DAT

SyQuest

Quantum

Model
SQ-555
SQ-5110
(ext. 44)
Dual
Dual
(ext. 88)

Bare
$399
599
899
1249

APSArchive $1699
2.6 - 4GB Compression DAT

Desktop and Portable Units

TEAC

599

155

Above include St tos Plus

Micronics
Extl
$439
699
1079
1449
1549

1499

APSArchive

386sx
386Dx
386Dx
486Dx
486Dx
486Dx

ISA 25
ISA 25
ISA/33/Cache
ISA/33/Cache
EISA/33/(ache
ISA/50/Cache

•30- Day Money- Back Guarantee • All products carry a 30 clay moui.. pack
guarantee. our risk in the transaction is the cost of shipping.
•Disk-forDisk Replacement Warranty • Quantum. Maxtor. Syquest and
chive
drives carry a two-year " parts D labor" disk- for-disk replacement4Garranty.
WREN, Teac, \A./VAT. Micronics products and Syquest Cartridges carry aoneyear " parts 6labqr" diskfor-disk (board- forboard) replacement warranty.

Toshiba
$259
399
449
859
1199
1449

CD ROM
33018

$ 579

We Recommend
Ada ptec® Controllers!
scsi

KIT, available ONLY ve Drive Purchase

Please Call for Prices
Some Kits may not be avail ible ‘vit hall models

•Mounting Hardware G Cables Included • All Hard Drives include rails,
extepd..rs and ( laid cables required or standard operation Boiyd products are
populated but all huit RAM.
•Toll- Free Technical Support • Toll- Free Technical Support, 9am to 7pm
Monday thru Frday, Central Standard Time. As often or for as long as you need.
•PriceN GSpecifications Subject to Change Without Notice •

M- F7AM-9PM CST

SAT 10AM-4PM CST

Visa/MC, Discover No Surcharge
International. 1-816 478-8300 FAX :1-816 478-4390 124 Hrs)

AMEX Accepted

il Iree ti F 0800-897-545 Toll tree Austral

d.."..)L11-i -800-125-875

Alliance Peripheral Systems, 2900 S. 291 hwy., Independence, MO 64057

Get the latest technology. Anything else is obsolete. CALL:

1-800-UP-I4UMP
and Jump up to a 14,400 baud Data Modem/14,400 baud Fax Modem!

$399

Automatically falls back for slower fax machines
or slower modems, but when you connect to
afast one, you fly!

YES
YES
) YES
YES
YES
YES
YES
YES
YES
YES
YES

14.4/14.4
Data/Fax Modem

14.430 v.17 Fax. V.32 BIS/V.42 BIS 57,600 bbs throughput modem
CAS implementation - full network, windows 3.0 etc., compatibility
Background send & receive
Uses single COM port ( 1-4)
Automaticalty falls bock through 5 baud rates
MNP 2 - 4 & 5data compression 8r error correctbn
To and from any group 3fax or any dial up modems
Super software included - FAX & modem in one program
Five year warranty
Every board fully tested in actual use before shipping
Reliable error-free connectivity

Business Insfrumenis
Computer innovations Since 1978
You'll pay for the jump up in speed with the savings
from just afew long distance phone bills using a
2400, 4800, or even 9600 baud modem.

Order 1- 800- UP- I- JUMP
AMEX, MC, VISA, Company Check, COD
Tech (214) 980-9990
FAX (214) 980-7030
13410 Preston Rd., Dallas, TX 75240

No Risk - Satisfaction Guaranteed

ARTEC PRODUCT LINE
Flat bed Color Scanner
Handy Color Scanner

A4001.1C
e.56S. AMI/0C

Handy B' W OCR Scanner
A4(X/Z. A4(X)NB
Serial Mouse
AM22S. AM24S. AM25. AM28. AM30
Bus Mouse: ATARI. COMMODORE
AMIGA. NEC EPSON. MICROSOFT
Mouse Compatible
AM29
PS 2 Mouse

AM27. AM30

NIFITEC treasures vour creation ,
ARTEC SCANNER can offer to project the best
image from paper into your PC.
New! ARTEC SCANNER A400NB
for Notebook computer now you may scan text or graphic file anytime and everywhere.
ULTIMA ELECTRONICS CORP.

Circle 223 on Inquiry Card (RESELLERS: 224).

MAIN OFFICE

DENMARK

91, NO

18 Ad EY 1 Aiqf

L . 1 l'A lE ROAD.

TAIrEl, TAIWAN, ROC " E_ 886-2 7885470 REP.)

A
TEL

4586286366 FAX 4586286870

HUNGARY
iuMANSOFT ELECTRONICS LTD
TEL 361-1833930 FAX 361 18311789

FAX 886-2 7E85657, 788:655
USA BRANCH

HOLLAND

CZECHOSLOVAK

1156 ASTER AVENUE, SUPE A. SUNNYVALE,

SOECOMA COMPUTERS NED BV

CA 94087. U .; A

TEL 31-40-533515 FAX 31-40544535

TEL 408-2469208 FAX 408-246-9207

GERMANY
ELITO ELECTRONIC GMBH
TEL 09241/5065 FAX 09241/1508
R

SUPERWAVE ELECTRONIC GMBH M

TEL 030-786040 FAX 030-7864147

COVER sr

TLX

18419 BURYA

TEL 0444/491000 FAX 0444/491010

R

COMPUTER GMBH OUERSTUCKEN

TEL 0465246638 FAX 040-524-29-01

Although
We Carry A
Variety Of
Products,
We Only Offer
Quality.
EXPANSION BOARDS
Orchid Technology
Ramquest 16/32
OK $229 2M8 $329
2-8MB for PS/2 50/55/60./70/80
Ramquest 8//6 OK $ 149 2MB $245

BOCA Research
Bocaram At Pius
OK $ 119 2MB $ 199 zee um 4.0 ATs
Bocaram 2for PS/2's OK $159 2MB $219
Bocaram XT-PS/2 30 11t1B $ 159

AST Research

Panasonic 4420 & 44501
1MB $ 109 2MB $ 129 4MB $229
4450 IMB $ 179 4455 2MB $269

Epson EPL 6000 & EPL 7000
1MB $ 129 2MB $ 14.34MB $235

IBM 4019 & 4019E
1MB 3115 2MB $139 3.5MB $ 199

01(1400, 800, 820, 830, 840
1MB $ 119 2MB $ 163 4MB $ 199

Canon

1,13P 42MB $209 LBP 82MB $ 119

Rampage Plus 286 OK $ 189 2M8 $2
up to 8MB for AT UM 4.0
Eastram 286 1MB 9279
Cupid 32 OK $250

MEMORY CHIPS & MODULES
1)R
I -? 'NS $4.95 256X4-80% $4.99
1X1-9/1% $4.50 25EX4-1001% $4.95
256X1-80% $ 1.99 TD6X1-120% $ 1.75
M6X1-100% $ 1.85 256X1-150% $ 1.50
61X4-60% $3.1"1 64X1-100% $ 1.75
64X4-10ONS $2.75 64X1-120% $ 1.60

VIDEO GRAPHICS CARDS
ATI
8514 Ultra 1MB PS/2 or ISA BUS $449
Graphics iIitra 1MB & mom $549
Graphics Vantage wil MB $389
NEW!!! VGA Stereo XL wilMB $375
VGA Vt'under XL 1MB w-/nose $239

Orchid Technology

SIMM/SIP? Modules
4x9-ÎoNs $169 4)(9-80% $ 159
0(9-70% $42 IX9-80 $41
1
1
X9-100% $40

Fahrenheit 1280 wi 1MB & Sierra $379
Prodesigier IIS 5I2K $199 1MB $213
Prodesigner 'AMC for PS/2 1M13 $399

BOCA Research
FIKA Super VGA 512K $ 139 1MB $ 179

MATH CO- PROCESSORS

in

PRINTER UPGRADES
Hewlett Packard
laserjet IIP III, 111D. IUP
I
MB $69 2MB $ 119 4MB 3199
laseriet H. IlD
MB $89 2MB $ 119 4MB $ 199

I. S83(87-16. -25. -206-335169
LIS83C87-1(fiX $ 115 -20SX $ 129
New US83C87-40 $ 199

Intel
80387-16 -20. -25 & -33 $239
80382-16SX $ 139 -20SX $ 189
80287-10 $75 80287XL $99

800/899-8318

UNIVERSAL
MEMORY

omatter what you buy from us, you won't have
to won Because at Universal, we only stock
the most reliable products in the industry.
That's why, we can offer a5year warranty with a30
day, money back guarantee on every product.
Plus, everything you buy is guaranteed to be
compatible with your computer. Because when you call
to order, our sales service department will help you
figure out exactly what you need. They're knowledgeable
about every product. So they'll be there for you every
step of the way.
And just to make sure nothing is overlooked, we also
check every product for quality before it's shipped. After
that, it's sent to you anyway you like.
r
So if you want to upgrade your
.
t
x
computer, use Universal. Because
otiP,e,;( 1
111,..1
-LTY
everyone who orders aproduct
from us, gets the same thing.

N

IBM PS/2 UPGRADES
IBM PS/2 Memory
6450604 2MB MOD 50Z, 55SX, 70 $99
6450608 2MB MOD 70A21 $ 119
34E2933 & 77 4MB PS/2 SIMM $ 199
6450129 8MB SIMM $564
30E5360 2MB for 30-286 $99
6450128 4MB MOD 90 & 95 $219
6450902 2MB MOD 90 & 95 $ 129
6450609 2-8MB MOD 50. 50Z, 60 $298
6450605 2-8MB MOD 70 & 80 $350
34F3077 2-14MB MOD 70 & 80
OMB $298
34E3011 4-16MB MOD 70 & 80
w/4MB $429

PS/2 Hard Drives
Zero Slot for 50, 50Z
52MB $395 80MB $495 105MB $599
124MB for 55SX. 70 $740 240MB $999
200MB $ 1065
124MB MDL 55SX, 70 $740 200MB $ 1065

Processor Upgrades
by Kingston
IBM PS/2 50. 60, 50. 30/286. 25/286,
AT. XT/286, AST Premium/Bravo 286.
COMpaq Deskpro 286, Portable III. HP
Vectra ES/12, ES/8. NEC PowerMate
286+, Portable +. Epson 286: 20MHZ for
$341 25MHZ for $419

COMPA• UPGRADES
Compaq Deskpro
Deskpro 386/20. 25, 20E. 25E & 386S
4MB Module $229 4MB expboard $327
Deskpro 386/33 486/25 Systempro
2MB Module $ 149 6socket exp. brd.
w/2MB $395

1/3 height floppy disk drives
1.44MB $ 129 1.2MB $ 139

Portables
LIE 286 1MB $99 2MB $ 169 4MB $449
LIE 3868/20 1MB $209 4MB $399
386/20 1MB Upgret kit $ 145
4MB expiezi brd $375
SLT 286 1MB $ 119 4MB $429
SLT 386 1MB $ 129 2MB $255
4MB $435

UNIVERSAL MEMORY PRODUCTS 15451 Redhill, Suite E.
Tustin, CA 92680 D Phone: 714/258-2018 Fax: 714/258-2818
Hours M - F6:30 - 500 SAT 800 - 2:00 PST

PRODUCTS

Circle 225 on Inquiry Cord ( RESELLERS: 226).

VISA

419

LAPTOP UPGRADES
Toshiba
T1200)(E/SE.11600. T3100E, T3100SX,
13200SX,.15100, 15200, 2MB $ 112
13200SXC 2MB $ 159 4MB $329
T1OOOSE/XE/LE & 12000SX 1MB $ 119
2MB $229
T1000LE & T2000SX 4MB $419
T3100SX, T3200SX 4MB $229
13200 3MB $254

Megahertz Laptop Modems
2400 BR internal $ 149 w/MNP5 $210
2400/9600 FAX/Mcdem w/MN F5 $310

NEC UPGRADES
Powermate SX 2MB $395 4MB $575
Powermate 9( Plus 2MB $299 4MB $525
Powermate SX/20
2MB $ 189
2MB EXP $235
Powermate 386/
)e
20/25 2MB $325
8MB $799

ZENITH
UPGRADES

ORCHID

Z-386/20/3/33
and 33E 1MB $64
4MB $219
MastersPort SL
386SX 2MB $ 199
SlimsPorti
SuperSpart, SX.
286E $ 159
Turtepet 386.
386E 1MB $ 149
4MB $495
Same day
shipping by
UPS, Federal
Express or
DHL. Order
worldwide by
PO., C.O.D.,
APO, FPO &
credit card
with no
surcharge
added. 20%
restocking fee
on all nondefective
returns.

inteJ
N447 Megahertz

Asr
RESEARCH INC.
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RIIJHTIIN®COMPUTER SECURITY
AFFORDABLE • EFFECTIVE • MOBILE
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SPOTLINK-5

R

ighton® patented Spot® Anchors, with their special adhesive, are
the best theft deterrents you can buy. Our versatile variety gives
you options, easy access, and are easy to use. Spot-Link 50 ,unlike
competitors, is not dependent on the adhesive strength of a
laminated top. Factory-direct prices from $8.20 to $32.50 save you
money. Request our free brochure Bwith prices. Thank you.

SECURTECH CO.

SecurTech Co 1992

e•

5755 SW WILLOW LANE, LAKE OSWEGO OR 97035-5340
(503) 636-6831 • FAX 503) 636-9642

Made in U.S.A.

Circle 240 on Inquiry Card.

ADVERTISERS

e•

Run afull- or half- page 4- color ad
reaching a portion of BYTE's U.S. readers
at unbelievably low rates
right here in this section!
Call today to learn more about BYTE's unique Regional
Advertising Section, located in our prominent Buyer's Guide.

•••
•

(603) 924-2651 or (
603) 924-2637
400
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ACHIEVE

YOUR
A

WE MAKE IT WORK!

MANCHESTER Equipment Company is
an authorized Novell Platinum Dealer. Using
a NEC PowerMate 386 or 486 as a file
server and your choice of members of the
NEC PowerMate Family as work stations,
you can have a powerful and fully functional network that solves your application
needs and is affordable and easy to use.
STORAGE OPTIONS UP TO 2GIGABYTES
WE PROVIDE FULL TES/ ING,
INITIALIZATION AND INSTALLATION
LEASING AVAILABLE

SYSTEMS INTEGRATION
NETWORKING
CONNECTIVITY
CAD/CAM
DESKTOP PUBLISHING

=

Authorized NEC Computer and Printer Dealer

MANCHESTER EQUIPMENT COMPANY, INC.
"The Computer Supply and Equipment Experts"

50 MARCUS BOULEVARD • HAUPPAUGE, NEW YORK 11788 • (516)435-1199
New York City: ( 212) 629-6969 • Boca Raton: ( 407) 241-7900

Circle 568 on Inquiry Cord.

II Tampa: ( 813) 962-8088 • Boston: (617) 455-8300
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Call and
find out
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Over 7Years In Business • Free 3-Year Service Warranty • Brand Name Componen:
,
"The SAI 486 Cache i3's
excellent performance.
generous configurati., and
reasonable price make it an
obvious choice for our
editor's Best Buy award
I'C for all seasons"
CBGerH Ben -Bal
April 9.

CBG
&H
BEST

•
BUY

sAl

I ;
I

M.

rrynqyil

5I,

l'c§é:àrtt's
Low pricing and name- brand mark
SATs excellently performing EISA bus
computer an equally excellent buy.
PC: Soon,
April 91

GOMPI_JTLER
SPIOPPeR

i

keep you close to
the cutting-edge
technology longer.
and uis the best
value in the SAI line

"SAI may well represent one of the best
values among the group.. SAI bucked
the trend by extending it's labor coverage to 3years. Computer Shaer,
Janidan 9.

$4095/4695
SAI 486-33/50 EISA

$2445/$2945
SAI 486-35/50 ISA

• Intel 80486 Processor

$1745/$1795
SAI 386-33:40 ISA
• Choice of Intel 80386-33 or

• Intel 80486 Processor
• 128K Ram Cache

• 128K Ram Cache
(256KAcki $99)
• 8MB Ram

• 16-Bit SVGA with I
MB
• 14" Non Interlaced 1024x768
• Full Tower Case
• 2Serial/1 Parallel/1 Game

• 14* Non Interlaced 1024x768
• Desktop or Mini Tower
• 2Serial/1 Parallel/1 Game
• 101 key-keyboard w/dustcover

• 2Serial/1 Parallel/1 Game
• 101 key-keyboard w/dustcover
• Aero Mouse & SP Word

• 101 key-keyboard w/dustcover
• Aero Mouse & SP Word

• Choice of Intel 386SX-20 or
AMD 386SX-25 Processor
• 2MB Ram
• 1.2MB and 1.44MB Floppy
•I
6-Bit SVGA with 512K
• 14" SVGA 1024x768
• Desktop or Mini Tower

AMID 80386-40 Processor
• 64K Ram Cache
• 4MB Ram
• 1.2 MB and 1.44 MB Floppy
• 120MB 16ms OE
• 16-Bit SVGA with 1MB

(256K Alkl$99)
•4MB Ram
• 1.2MB and 1.44MB Floppy
• 200MB 14ms IDE
• 16-Bit SVGA with 1MB
• 14" Non Interlaced 1024x768
• Full Tower Case

• 1.2MB and 1.44MB Floppy
• 340MB SCSI or ESDI
• 32-Bit EISA Cache Controller

$1195/$1245
SAI 386SX-20/25 ISA

• 2Serialll Parallel/ 1Game
• 101 key-keyboard w/dustcover
• Aero Mouse & SP Word

Call For Pricing On
286 Machines

• Aero Mouse & SP Word

• EISA Upgrade add $695

All SAI Systems Include Choice of DOS, Windows or 2400 Baud Modem. Call for CD ROM and Sound Blaster Specials.
Check Out Our Commitment
To Your Satisfaction

SAI PORTABLES

THE
Powerful
Practical
Cost Efficient

PORTABLE
"Spleudid performance . 1,•
expansion capabilities. Best Bos
CGBCH Sept. 91.

CBG
&H
BEST

*
BUY *

•Intel 386SX/386DX/486DX Configurations

✓ 30 Day Money Back Guarantee

• LCD (Paper White VGA) or High Contrast
Gas Plasma VGA Screen

✓ Product R&D Department at your service as needed

• Choice of 1.2MB or 1.44MB Floppy Drive
• 1MB Ram
• 2Serial/1 Parallel Ports
• 3Half Height Drive Bays Available

✓ 72 Hour Burn-in on all complete systems

✓ Free Technical Support 8c Consultation as long as you
own SAI products

✓ Each System leaves SAI Lab with aQuality Control
Report, detailed Technical and User Manuals

• Deluxe detachable 101-key keyboard
• 19 lbs. Or Hx15.5"Wx8"D/
• AC Power 110V/220V Auto Switching

✓ Free Federal Express Shipment of replacement parts
under warranty

• Choice of MS-DOS or Windows

✓ Hi-Tech Peripherals such as:

seagate
TEAC

PORTABEL PRICE MATRIX
if

SCREEN TYPE

Punable
Model

LCD VGA
MIMS

SVGA Cm Moan
LIUMB

«Me

ISM I,

QUANTUM

Maxtor

CZ'WNER

Satisfied Corporate Customers Include:
Phillips Medical • General Electric • Nynex
Motorola • United Technologies • Coca-Cola
Johnson & Johnson • U.S. Govt. • Abbott Labs

386SX- 20/25

$1425

$1625

$1925

$2125

iti6DX-33

$1625

$185

$2125

$2325

TO ORDER CALL

486DX-33

$1975

$2175

62475

$2675

1-800-331-0488 or 1
800 -248 -0382

486DX-50

$2475

$2675

$2975

S31 -5

M-F9:00-6:00 & Sat. 10:00-3:00
PH: 203-929-0790 FAX: 203-929-6948
911 Bridgeport Avenue
Shelton, CT 06484

to 330MB Hard Drives Available
386/33-64K Cache, 486-33t50- 128K Cache
USA Upgrade $695 ( 886-33/50 only)

Terms, Shipping and Handling 3.5% to 5% ( Min. $6.00). Wc ship to APO/FPO Addresses. Prices subiect to change and availability. Alt logos and tradenames arc registered rradeinarks oí their respective companies.
30 13ay Money Back Less S&H&Ins

Tc.o.D1 0• -11
•
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LEASING

No

surcharge on MC/VISA

Circle 569 on Inquiry Card.

SIX
GREAT REASONS WHY YOU'L
SELL EIGHT TIMES MORE
SOFTWARE WITH WNDX®
With The
WNDX
Toolkit You
Develop For All
Platforms. ONCE
Write state-of-the-art graphical
user interface application ONCE
for any one of MS-Windows 3.0',
MS-DOS' (graphics mode),
extended DOS, PC-UNIX, UNIX'
with the X-Window System - or
the Macintosh - . Write them once
and for all.

tile

Lait

eyles

WNDX
Imegineering

411
Ye...

2
3
4
5.
6

With WNDX
You Maintain
One Set of
Source Code for All
Platforms

Desktop

Item

ligog i
nee- Ing

.e'Aer

WNDX Corporation
cuerguenre you're yang.

wo•

I
I

Avoid the high cost of maintaining
source code for different hardware
and operating systems. With WNDX
you only need to maintain ONE set of
source code.

town...Wire. Ir.*.

Attributes
ne 1g
— 1 Title
Character string:

ITitot Size
iltrillal

1,

T« fit (m)
To fit (
cc)
To fit (os)

t Dial
rs

ff

!!
Illse Default Value

Attributes
Add Itmi

C tbure:1

With WNDX
Your Software Is Now
Hardware Independent
What happens when you've spent your entire software
development budget building aGUI for MS-DOS and then
Microsoft's MS-WINDOWS takes the PC world by storm? What if
OS/2 gains ground? Simple. You recompile your WNDX-based
GUI application, link it with the WNDX libraries for your target
platform, choose your "look and feel" and start selling solutions,
TODAY.

With WNDX Your Software
Developed For One Market Is
Now Open to Eight
When you write your applications with WNDX, you build for one
platform and you get eight markets. You just take an hour and
recompile for each market. WNDX gives you the power to sell
everywhere now and in the future.

With WNDX Deliver Your
Custom "Look and Feel" On
Any Hardware
WNDX gives you " look and feel" insurance. From the developer's
vantage, your application code and WNDX GUI resources are
completely independent of the graphics sub-system, the
windowing system and GUI tool kits. You select from 05F! Motif
Windows or WNDX style guides.

With WNDX
You Can Build
Your Application FASTER
ROL

The WNDX Resource Manager is built with full access to over 1,000
GUI functions and object-attributes within the WNDX GUI
Libraries. This means your dialog boxes, multiple widget sets,
custom controls, icons, bitmaps, cursors, menus and more are
instantly 100% portable, with no programming in between.
Write your code in C or C++ using the WNDX programmer
interface to the WNDX GUI Libraries. You can do almost anything,
from placing pixels on the screen, stuffing events into an event
queue, or managing complete dialog interactions.
Our object-attribute interface gives you self-contained GUI objects
including windows, dialogs, controls, menus, cursors, and icons
that are easily modified by adeveloper or an end-user.

*All Supported By The Best WNDX® Test
90 Days of Free Support and
A 90 Day Money Back Guarantee

A selection of WNDX® Prices
WNDX FOR DOS
WX 2000 Real Mode $295.00
MW 2000 Real Mode $595.00
WX 2020 Extended Mode $595.00
MW 2020 Extended Mode $995.00
MW 2099 Pro Pack $1,395.00

WX
WX
WX
WX
WX

3010 MS Windows $995.00
5010 SCO Unix $1,495.00
5030 Aviion $2,495.00
5040 Sun Sparc $2,495.00
7000 Macintosh $995.00

WNDX for DOS requires Meta Windows

Site license inquires are invited
FOR ORDER INFORMATION CALL

1-800-463-3665

Or Fax Us at 403-270-0366

WNDX ®
ONCE.
And For All.
pyrIght

1991

The WNDX CorporatIon

All' are the properly of respective owner. WNDX is aregistered trademark of the WNDX Corporation. WNDX is marketed world-wide by Diamond International Industries Inc

Circle 570 on Inquiry Cord.

Vancouver. Canada. 1-800-463-6344

People come to KINGLi for our prices,
and stay with us for... quality and service
Our products fully support CAD, Windows 3, Unix, Netware, and OS/2
Upgrade or customize your systems from our full line of quality parts:
State of the arts mother boards and video cards:
»32-bit local bus 486/33 offers top EISA speed at low ISA price
» 'write-back' cached 486's and 386's with 64Meg on board capacity
»486/50-25,386/40-25 CPU modular mother board with 64Meg,256k cache
»64K cached and 32K cacheable 386sx/25
» 1280x1024 2M graphic accelerator/ 1024x768 1M Vram GUI engine IL
» 1024x768 1M fast WD. 1D and 32-bit/16-bit high color (starting $92) -=
Satisfication Guaranteed Systems
486-33
386-40
386-33
386-25
386sx25

$1875
$1580
$1550
$1480
$1375

•KiNGLI Technology

Features included in the systems:
•AMI BIOS, 32M/64M max. RAM on board
•4M RAM ( 70ns)
•I.2M & I.44M TEAC floppy drives
•80M IDE hard drive (Maxtor/W.D.) (17/I5ms)
•16-bit SVGA I024x768 w/ 1M
•14" non-interlaced SVGA 1024x768 color monit or
•2serial / Iparallel/ 1game ports
•50-800 dpi hires 3-botton mouse
•101-key enhanced keyboard
•mini-tower or desktop case

KINGLI Technology, Inc.

*DOS 5 re-loaded
For

120N1

hard dri‘e INlaxtor/Connerl. add $ 87

For interlaced SVGA 1024x768 0.28 dp. subtract

Order: (800) 788-0622

Callusfor everyday low precies ofother configurations .

(
outside L.A.)

or (714) 468-2722 Fax: ( 714)468-2721
1140 Centre Dr. Ste. #S, Industry, CA 91789

Quality components for upgradersNAR's
•Mother board 486/33 64-256k cache, AMI

$208

•Mother board 386/33 64-256k cache, AMI

$162

•Mother board 386sx/25, 32K cachable, w/cpu

$180

'Motherboard 286/20, EMS support, w/cpu

$81

•Hard drive, IDE 80M, Maxtor/W.D.

$290
•SVGA 1024x768 IMeg, interl./non-interlaced $ 76
•SVGA 1024 0.28dp color monitor, multi-freq $289
•SVGA 1024 0.28dp non-interlc. monitor,Vesa $365
•Modem 2400 baud, MaxModem, V.22bis $45

400NE-4
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1

Hours ( PST): 8:30am - 6pm M- F, 9am-2pm Sat

Major Credit cards accepted
Dealer and VAR inquiries welcome
PO'sfrom schools, governments accepted

30- Day money back guarantee
1year warranty on parts, 2years on labor
Prices reflect 2.8% cash discount
Circle 575 on Inquiry Card ( RESELLERS: 576).
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Action is your "one-stop"
catalog SUPER store for:
Accessories • Cables • Cleaning Kits • Computer Labels • Computer Paper • Computers • Data Comm • Diskettes
•Ergonomic Products • FAX Machines • FAX Paper • Furniture • Laser Toner • Peripherals • Power Protection •
Printer Fonts • Printers • Ribbons • Security • Software • Switches • Tape Cartridges • Word Processors

I

rhe Intel
SatinFAXtii in
Board \\\,\.
•

10 Points that make
doing business with
Action a wise choice

D

Brand Name
Products- from
companys you know
and trust

a

Low, Low
Prices- everyday, on
every product we sell

û
No Additional
Handling Fees

a

10 Years of
Experience- est. 1981

ZA

No Credit Card
Surcharges

û

Order by 2 p.m.

for same day shipment

SOFTWARE
Adobe Type Manager 1.0
After Dark Win 1.0
AmiPro 2.0
Carbon Copy Plus 6.0
Carel Draw 2.0
ease IV 1.5
DESOview 22.4
DESOview 386 2.4
MS DOS 5.0 Upgrade
DR DOS 6.0
Excel Win 3.0
Fastback Plus 3.0
FoxPro 2.0.

55
55
389
329

Lotus 1-2-3 3.1 Plus
Lotus 1-2-3 Win 1.0

399
399

Itrton Anti Virus 1.5
Norton Desktop 1.0
Norton Utilities 6.0
PageMaker Win 4.0
aradse 3.5
PC Tools Deluxe 7.1
PROCOMM Plus 2.0
PYRO
U&A 4.0
fluattro Pro 3.0
etlex 2.0
indows 3.1
ord Win 2.0
ordPerfect 5.1
ordPerfect Win
tree Gold 2.5

83
95
109
499
475
99
65
31
249
285
159
93
309
255
259
89

FAX BOARDS
Intel
SatisFAXtion-Classic
$379
Complete PC FAX/9624
245
MODEMS
Practical Peripherals
Pocket Modem 2400
103
ViVa
9542e V.32N.42bis
389
2400 en
95
2400 Pocket M
81
SCANNERS
Epson
ES300C
1059
305
XT/A TI/O
Logitech
Scanman GS256
279
TAPE BACKUP
Colorado Memory Systems Jumbo 120
219
Jumbo 250
279

'Eddie«
PRINTERS
Canon

Citizen

Epson

Micrusolt
BallFbint
IBM

rA

30- day Termswith credit approval

JetFont

n

Okidata

Major Accounts

Program

M

Government and
Education Buyers Are
Always Welcome

MICE/TRACKBALLS
grtech

}ificrosoft
Kensington

Mouseman Serial
Trackman Serial
Trackman Portable
Serial PS/2 Mouse
Bal I
Poi nt Mouse
Expert Mouse Bus
Expert Mouse Serial

MONITORS/BOARDS

PERIPHERALS
$61
27
289
109
369
459
75
129
59
64
299
113
459

Srammatik IV 2.0
ammatik Win 2.0
Harvard Graphics 3.0
Lotus 1-2-3 2.3

M
FREE Technical
Support

•

ea+e ,1
fa\

$67
65
95
87
119
115
97

BJ-10ex
BJ-300
BJ-330
200GX
GSX-130
GSX-140 PLUS
PN48 Professional

$319
435
588
165
249
309
345

L0570 .
L0870
L01170
Action Laser II
Laser Printer 5E
Laser Printer 6E
JelPage It
JetPage IID/IIP/III
SuperSetPlus
ML320
ML321
ML380
ML391 PLUS

265
445
609
679
1175
1495
215
219
215
309
433
217
587

ML393 PLUS
OL 400
OL 800
OL 830
OL 840

927
619
929
1314
1579

Circle 571 on Inquiry Card.

NEC

3FGx
$655
4FG
775
5FG
1395
6FG
2885
Sony
1304
585
Samsung
CLV4955 VGA
249
CVB4997 SVGA
299
VIDEO BOARDS
ATI
VGA Basic- 16
72
VGA Wonder XL5 12KB
195
Orchid
STB

VGA Wonder XL 1MB
ProDesigner Ils 512KB
ProDesigner Ils 1MB
Auto VGA/16
Powergraph Ergo 512KB
Powergraph Ergo 1MB

219
179
225
79
165
199

Shipping: Most goods are shipped within 24 hours
FOB Fremont, CA, Invoice Terms and Pricing: Goods
are invoiced al the prices in effect at the time of
shipment. Action reserves the right to modify prices.
Payment Terms: MasterCard and VISA are accepted. Open credit terms are available to qualified
and approved companies. Returns: Any return being shipped to Action Computer Supplies will require
aReturn Material Authorization ( RMA) number. Software will be accepted for return only il it is detective
or il il is still in the original wrapper, Warranty .All
goods sold by Action are warranted free from defects
in materials and workmanship. If goods are found to
be defective in respect of materials or workmanship
only within 30 days of the delivery Action will al its
option replace the defective goods or refund the
purchase price. Software may be exchanged for the
same product only. Unused hardware must be in
original condition with all packaging. Taxes: Prices
are exclusive of all sales, use, and other slate, local,
and federal taxes. The Customer is responsible for
payment of all such taxes and must include stale and
local sales laxes for orders shipped to California.

Order toll-free

1-800-822-3132
FAX 1-800-477-0012
Monday-Fr day,
6:00 a.m. to 5:00 p.m. Pacific Time
VISA'
IMMMOne

MasterCard

.r.

4/1111011:/ ION MIMI
red,

Action Computer Supplies
6100 Stewart Ave., P.O. Box 5004
Fremont, CA 94537-5004
Founded in 1981

Circle 573 on Inquiry Card.

LIQUIDATOR PRICES ON NEW EQUIPMENT
Our COMPLETE Systems are available at standard or custom configurations:

286-12/16MHz

0

Expandable up to 8meg on board $ Vginie

386-25 DX MHz

Expandable up to 16 meg on board
Cache Available

386-40MHz w/64k Cache
Expandable to 32meg/64 total
Cache Expandable to 256k

$959

386SX-16/20MHz 25sx + $49

$799

386-33MHz w/64k Cache

$1035
$1379

Expandable up to 8meg on board

$1085

Expandable up to 32 meg on board
Cache Expandable to 128k

486-33MHz w/64k Cache

Expandable up to 32 meg
Cache Expandable to 256k plus $95

Standard Systems Include:
•Zero Wait State Main Board w/CPU
•1Meg of High Speed RAM Memory 70NS
•45 Meg Hard Drive (18 MS)
•Color SVGA Video Card w/
•Color VGA Monitor (Amazing)
•31/2" High Density Floppy, or
•5ve High Density Floppy
•Super IDE Controller w12 FL) & 2HD
•2Serial / 1Parallel / 1Game Port
•101- Key Enhanced Click Keyboard
•Mini- tower Case witED, 5open bays, 230watt
•FREE Microsoft Compatible Mouse
•AMI Extended Bios

Upgrade Options:
90 Meg Hard Drive +$ 119
130 Meg Hard Drive +$218
220 Meg Hard Drive +$399

Trident 1Meg SVGA Card + $79
Super VGA Monitor 1024x768 +$65
Diamond Speedstar Plus +$ 130

2400 Baud Internal Modem w/Software $49
Fax Send/Racy Modem V.42bis MNP5 $ 79
Citizen GSX-200 Color Printer $ 165
Citizen GSX-130/140+ Color Printer $255/$295

Extra Meg of Memory 438
Second Floppy Drive +$49
Mid/Full Tower $38/$76

Panasonic 1180 Printer $155 Msdos 5.0 $45
Panasonic 1123 Printer $199 Power Center $28
Panasonic 1124iPrinter $275
Surge Protector
Commander Joystick $ 18 High Raz Mouse $ 15

Multi Media CD-ROM Drives:
Internal Hitachi w/Kit & Software

$279

External Hitachi w/Kit & Software $329
External DIGITAL (no audio)

$189

All Drives cane with Card, Cable, Caddy.
Manuals, and Software CDs.

All CD Titles Are Available at Discount
Many other companies promise to beat any price, we DO IT! Buy direct from the importer and save! Our systems are backed by warrantee and 30 day money back il you are not satisfied! We stand
behind our products, and you know we are here to slay, not just aone shot deal. Visa &Master Card / COD / Checks / P.O.s Dealers inquiries weicome. All equpment ÉNEW with factory
warantee. Prices are subject to change.

One number does it all!
30 Day Money Back
5year Warrantee
5year technical support

Member of
Ne e.

•

BBB *

Ca ll 1-800-886-5155

Monday - Saturday: 9:COam to 5:30 pm EST FAX: ( 216) 464-3507

PC Importers, Inc.
Kowloon, Hong Kong

Boston, MA

VISA & MASTERCARD
NO SURCHARGE

Made
In
U.S.A.

coo. AVAILABLE

Cleveland, OH

Attention U.S. BYTE Subscribers
Watch for the next BYTE DECK mailing that
will be arriving in your mailbox soon!
Use this as a fast, convenient tool to purchase
computer products and services. It's loaded with
essential hardware and software products that you
should be aware of when making your buying
decisions...and it's absolutely FREE!
If you have acomputer product or service, and
would like to reach 275,000 influential BYTE
magazine subscribers, please give Ed Ware a call
today at ( 603) 924-2596.

EWE

Here's what a BYTE Deck advertiser has to say:
"Ten years ago we advertised in the very first BYTE Deck— the number of sales
leads we received was enormous! The BYTE Deck was so successful for us, that we
have continued to use it over the past ten .
\•ears!"
lisa Tarpoff, Marketing Manager, Heath Company. Benton Harbor, MI
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EasyCAD 2
the #1
Rated
CAD S are
Plot to file means you can store
drawings on disk now and send it
to the printer later. And it supports
PostScript printer fonts and line weight
controls.

›Number 1in user
satisfaction—PC
Week poll.

More features, less money—
guaranteed.

In competition against other top CAD
software for performance, hardware
compatibility, ease of use and value,
EasyCAD 2handily won the award that
counts most—User Satisfaction (1989,
1990). Now the best is even better.
You Pay Only $199.00 for the
Program CAD "Users Rate
Number 1.
PC WORLD said it best, -this easyto-learn program is blindingly fast, and
its flexibility, wealth of features and

re
l

what EasyCAD 2
can deliver for just $199.00?

Expanded, productivityboosting associative
dimensioning.

EasyCAD 2's associative dimensioning feature allows you to rotate, stretch
or change the scale factor of adrawing and all dimensions are instantly
updated to reflect the change. This
includes ordinate, angle, radius and
diameter as well as other dimension
formats. You never have to erase or
re-enter dimensions.

excellent user
interface match those of professional
programs costing thousands of dollars
more:'
In fact, because it is written entirely
in assembly language experts say
EasyCAD 2's speed rivals CAD packages
costing up to twenty times more.
So why spend well over $2000 to get

511.1•11°.
.

Circle 562 on Inquiry Card ( RESELLERS: 563).

No other CAD software gives you so
many features for so little money (and
a30-day money back guarantee):
Customizeable
pull-down menus,
script and macro
capabilities that
automate complex
or repetitive tasks,
DXF for exchanging drawings and
files with other
CAD programs and spread sheets. The
list goes on.
Call 1(800)874-4028 now for more
information, plus the name of your
nearest dealer. If you already own
EasyCAD, ask about our special tradeup programs.

EVOLUTION

COMPUTING

Whisk through even the

largest drawings.

An enhanced memory manager lets
you work through the largest drawings
faster than ever.

437 S. 48th St., Ste. 106
Tempe, AZ 85281-9936
1(800)874-4028

_meoR4e_
.

pc g
Ie

©1992 Evolution Computing
EasyCAD2 is aregistered trademark of Evolution Computing

1111111m111111
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repreieiit atriediiim ici large
corporation, with an established help-desk, an in-house
support staff, an excellent credit record, and you will
purchase hardware in quantities over the next year.
Above all - you are apro, who will not compromise,
and require the best partner for your hardware needs.
If you qualify, we invite you to join thousands of satisfied customers.
If you don't, well.., you can either ignore the rest of this ad, or strive to
improve... At any rate, you wouldn't want to miss us at PC EXPO 1992, at
Jacob K. Javits Convention Center, New York City, booth 2828.
Meanwhile, check out our four fantastic PC EXPO specials:

File Server:
1
- 1
- 1
. I
Ili
I
II
1_1

'

rill
I

U- 1
!
I

MAGAZINE
EDITORS'
CHOICE
March 17, 1992
Hertz

II
II
•
•

6/33E1

Both as afile server or aworkstation, the Hertz 486/33Ei won
enthusiastic responses from the folks at PC Magazine. The
Editors' Choice award was out right justified, and this machine
has become avery popular file server thanks to its superior
attributes, performance and value. The following configuration
of this model is offered specially for PC EXPO:
a
111

Intel 80486DX at 33MHz
Intel EISA 80486 System Board

10 EISA Expansion Slots!
8MB of 32-bit RANI *
1Floppy Drive - Your choie
660MB SCSI Hard Disk

II SCSI 32-bit EISA Bus-Master Contehler
• Monochrome Video Board and Monitor
la Large (3cooling fans) Tower

Same as above with:

PC EXPO Special
$ 6,120. 00
PC EXPO Special

• 8EISA Expansion Slots!
III Mid size (2cooling fans) Tower or Desktop $ 5,770. 00

Workstations:

Hertz 486/33e
•
▪
II
•
II

PC EXPO Special

Intel 80486DX at 33MHz
256KB Fast Cache (20ns)
8ISA Expansion slots
8MB of 32-bit RAM
1Floppy Drive - Your choice

$ 2,230.00

▪ 105MB, 64KB Cache, IDE, Hard Disk
III VGA Video Board and Super-VGA Monitor .28 DP

Hertz 386/33e

See us at
booth 2828,
EXPO

II ECRU OF FIEELLEICE

PC EXPO
in New York
Jacob K. Javits
Convention Center
(Tue., June 23 Thu., June 25, 1992)

PC MAGAZINE and PC MAGAZINE EDITORS CHOICE
are regmtered trademark of Zdf Commurscation Company.
Intel, Intel Inside. are reestered trademarks of Intel Corporation.
Specrhcabons and paces subject to change vathout nottce. Case deson may vary.

400NE -8

BYTE • JUNE 1992

II
III
Ill
II
II

Intel 80386DX at 33MHz
64KB Cache
8ISA Expansion slots
4MB of 32-bit RAM
1Floppy Drive - Your choice

II
II

52MB, 64KB Cache, IDE, Hard Disk
VGA Video Board and Super-VGA Monitor . 28 DP

PC EXPO Special
$ 1,525. 00

I £1.
Computer Corporation TM
A Hertz Technology Group Company

325 Fifth Avenue
New York,NY 10016
FAX: ( 212) 684-3658
TEL: ( 212) 684-4141

Circle 566 on Inquiry Card ( RESELLERS: 567).

Breaking The
Foreign language
Barriers!
.01
Globalink
Translation Software...

incredibly accurate
foreign language translations
at record
Up to 100 times faster than human translators, with an accuracy rate often exceeding 90%,
Globalink Translation Software (
GIS) makes quick work of foreign language translations. Sentence by
sentence — not word by word — in correct grammatical structure, GTS translates entire documents to
and from English and Russian, German, French, Spanish. Producing clear, understandable text easily
and automatically, right on your desktop PC. From only $495, GIS is on the job in thousands of companies worldwide. So what's stopping you? Call Globalink now. And break through your own foreign
language barriers in no time — without breaking your budget.

See your software dealer or call Globalink today!

1-800-255-5660
I
obal nkTm

Foreign Language Translation Software

9302 Lee Highway, 4th Floor, Fairfax, Va. 22031 U.S.A.
Phone: ( 703) 273-5600 • Fax: ( 703) 273-3866

GTS products run on IBM PCs and compatible cornputers, 12 MB hard disk, 640K RAM and DOS 3.1 or higher.
Compatible with word processing programs via ASCII text files.
1992 Globalink, Inc. All rights reserved. Printed in the U.S.A.

Circle 564 on Inquiry Card ( RESELLERS: 565).
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Quality

service

you

can

rely

electronics & Technology Corp.

on.

10-6 M 0*-SAT

Tel: ( 508)454-9192

LERSING 11111111.RBLE

RCS MIUMRS.
on moat items, no

PC

&

PS

2

SI; OFT
credit

MAC

0'

PI- 175
PD- 128
8760.5
LXT340SY
MAXTOR
1.572135
71205
MAXTOR
MAXTOR
70905
MICROPOLIS 1588-15D
MICROPOLIS 1684-7
FUJITSU
M2266.5A
FUJITSU
K2263SA
FUJITSU
M2624SA

IDE .11

:ck:f.t27

ESDI

MAXTOR
8760E
67610
MICROPOLIS 1664-7
34510
MICROPOLIS 1568-15
67610
MICROPOLIS 1518-15
1346MB
141FM SEAGATE Z5)-1
40MB

fac

NOVELL,

05/2,

X.mindovi

Mt

ULTRASTOR
ADAPTEC
ADAPTEC
FUTR DONN
shaoTrr:
ADAPTEC
AnAvikr
ADAPTEC

DOS

um

INCLUDING,
HIGN QUALITY SURFACE MOUNT N. B.
INTEL CPU WITH COPROCESSOR SOCKET
HIGH SPEED MEMORY ON BOARD
2 SERIAL/ 1 PARALLEL / 1 GAME PORT
HIGH SPEED 2H0/2F0 IDE CONTROLLER
REAL TINE CLOCK/CALENDER
TEAC 1.2 MB FLOPPY DISK DRIVE
FUJITSU 101 KEYS ENHANCED KEYBOARD
CASE WITH RELIABLE POWER SUPPLY
FCC = ASS I

1e0

586511-25

MASS STORAGE

586-55

HEADQUARTER.

Mlim 16 -hit

TilpE

hIgh remlutIon &
low radue ton rnun.lnr

L 800

UNIVERSAL EXTERNAL
HARD DRIVE IUT (AC VERSION)
FOR LAPTOPS AND NOTEBOOKS
IEATURES
•

.19

Ann •••I

ARCHIVE
MANGIER
EXABYTE

1.2/; 5.°
5C
2.3/5.558

also

provides high quality
technical supoort.

MPC

8E0-13051
128MB
RE0-130.5
128MB
ADO- 650
650MB
TAHITI TOWER 1GB
RXTBOOS
78610

$ 229/12
68
,9
9

2
42 0147$

SCSI SSnniipp,,helical

$1::(1:

SCSI
SCSI
SCSI
SCSI
SCSI

Int.
$1729
ext. $ 1895
ext.
52999
ext. $ 3399
MORN $ 599

ilgir,ofre=2.r.g /2
SPARC WORKSTATIONS

COMPLIANT

MULTIMEDIA

sowy CDU535
st/tit
NUS
int. $ 379
SONY CD0720INS N/Icit 4 6 CD .. BUS ext. $ 599
SORT CDU541 int./CDU7211 ext.
SCSI 04115/$625
SONY
interface kit
COU541/C007211
5101/8108
CREATIVE LAS
SOUND BLASTER PRO.
$ 229
COREL
CD-NOLTIMEDIA solution,
call
ISSMIINDON 3.1
w/Nultlmedla extension
call
CD-RON DISCS
6 oce discs oackaoe $ 17$
sic SOLUTION
complete upgrade solution
call

UNIVERSAL HARD DRIVE
BACK UP KIT

FOR LAPTOPS AND NOTEBOOKS

FOR IBM PC'S,
PC COMPATIBLES, PS/2'S

0.0 narl arson
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an
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FEATURES
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rNVIROMMENTAL SPECIFICATIONS ( TYPICAL

$179°

••• 1.11 in ...dace

alone.

• Balm en......01 aren.
• ',near...et.. le p.m.

and

Ertv1RONMENTAL SPECIFICATIONS (TYPICAL)
• ...en. *gamma.

Kale 110114C la 51X1

•
• Mon . non ntenoonat

10G•

PRICING

aonl 1,1 ad ban, pm..

stem.

o eft

*de done n

tn.,. • 901

KIT INCLUDES
• Dionlo,, s pan. co .1*

p.m.

MECHANICAL SPECIFICATIONS
•mtem tem. em
•0181

ENVIRONMENTAL SPECIFICATIONS ( TYPICAL)
• seems sememe
t.s
o, oaf on ync

PRICING

*al en.,

12 ,.. lurnpn o see. In•• 110 VAC o M.(

P.m o 114111Y .1,,M1,00.“

MECHANICAL SPECIFICATIONS

•
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*satsuma.. mestema mg*. ev moms.
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MECHANICAL SPECIFICATIONS

• • tA ant. • o.n.o.*

fgf;

MODEL VL 1000

loo env bonntaae.1••

••••••••••

FLPY

UNIVERSAL EXTERNAL
HARD DRIVE KIT (DC VERSION)

ann.

$179°0

SCSI PC A Nov $ 499

512-PS /2,- -PS/2--P5/2

Des* Oe 1in On .edga coo no.% nen.a. unen/o0

KIT INCLUDES

88109
120/250KH

MODEL VL900

•

PRICING

rtover--...1.1 4 fl000v card
$ 3$
FLOPPY--lSE à 2nd/3rd 1 Sth $ 32
IDE
2 hard/2 ( loon/multi 1/e $ 35
IDE
OUR smart caching st/ImIl $ 299

cm GO= MorfulOrlEB

0.4.1.1.011/1 01..0011.
ad con...,

$59

COLORADO

liale2.

FEATURES
Nesemsemmtemsettm.0

• • ...Ono... tten...V/1,11M 014.11A1
• tnonnam•

ono Mandan. r
Novell met.» Manager
Acor Yoe rn-Rom WWI° In
S1705 • tare drive module

Aser

4 MB

;

SCSI-2 œntrollar
up to I.7GB SCSI drivel
double fen (mount

B/M SCSI- 1/2 33M8/S burst
ii/N SCSI- 1/2 Unix Novell 05/2
cache Novell Unix SCSI- 1/2

$2299 4 MB

rgmeate h lgluc
t
eennurpre:17

PINNACLE
PINNACLE
PINNACLE
MAXTOR
MAXTOR

1.1

MOVABLE HOD SWOPS?

comcatemelmeda synemnavalee

FAST GRAPHICS SYSTEM
486-33
TI34020 or Intel MO
graphs. & Image accelersmr

24F-64103 EISA $ 499
154288
16
5279
1522088
16
$159
850
8
569
ACW-1414
$75
AS11-1440 $ 75
Age- den
375
ASK- 31_0 $99

IDE & FLOPPY CARD
IDE -- 2 hard/2 flppy AT $25

$ 549 2 MB
$ 1599

EISA 486-33

CONTROLLERSz

ULTRASTOR -- - cache Unlx » team LAN/MGR 24MH: 3flooriv
quick compusurl mapping
I2C- M11/12F-32KB---5399/$149

$849 4 MB

486-55

DEVICES

51499
$ 1099
$ 1495
$2500
$ 249

UNIX,

100% IBM 8 COMPALICOMPATIBLE

036-33 32.1,11 EISA
256KB cache / 64MB DRAM

smile & multstaser
run- tune & development

:
PRIDE

SCC I CONTROL 7 DRIVES. install. utilities. cd- rom, tape dry,
ootical dry. careen command set. Novell Unix DOS
OS/2-LAN/MGR eoftvere drivers With most controllers

.BASIC- SYSTEMS.

POWERFUL SCSI SYSTEM

SCO Unm &

=1

1 ALL MAJOR SOFTWARE

BEET

386-33 or 486-33

WRKS TN

GUARPANTY COMPATIBLE WITH

ze,4
VERSATILE SCSI SYSTEM

DEALERS' INQUIRIES INVITED

shipping

11.1felowAre wrregAnwannAhrn

1. 701
$2499
1.286 $2099
67610
$ 1499
340K8 3.5 . $ 1079
213KB 3.5 .
5619
$399
125M8 3.5 .
80M8 3.5. $ 309
668MB
$1495
345M8 HE $ 1125
1.108
$2049
670MB
$ 1399
520548 3.5 .
$1299

1.5 .. 1/2 or 1/3 height
M2624T
52084E
$ 1299
1239A
210KB
$ 619
31449
124MB
$ 409
3519
42MB $235
LXT340A
340548 $ 1059
LXT213A
213M8
$619
7120A
125MB $ 409
cp1204F
21404E
$619
CP30104
12010 $ 409

FUJITSU
SEAGATE
SEAGATE
SEAGATE
MAXTOR
MAXTOR
MAXTOR
CONNER
CONNER

UPS

EIG8:0;CALITY SARDWARE

,IIR80 DISK DRIDI:c
MAXTOR
MAXTOR
MAXTOR
MAXTOR

or

&

ASSOIDIELY

1-495 Exit 34, Rt.110 to Lowell
1st lights left turn to
Stedman St., 1 mile on the left

Fax: ( 508)454-9319

pick-up

card

&

—1..1.W1D UM/ ITTMII YAZIMUIrt

SCSI 7
»,;5;
—

225 Stedman St. Bldg. 9 & 10
Lowell, MA 01851

. 12,11

$19500

KIT INCLUDES
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• Imo. 0sera waeay
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Circle 572 on Inquire Card.

THE SOURCE FOR CORPORATE COMPU

e

ineeS

G PRODUCTIVITY SOLUTIONS

The All New Third Annual Summer

Windows & OS/2 Conference
65+ Tutorials, Conference Sessions & Fast Tracks

Network

Computing Showcase • Multimedia Showcase • Development
Tools Showcase • Free Test Drive Centers • Hands-on
"Gold mine of ideas"

Workshops • Presentations Galore! • 225 Top Exhibitors

Lindsey Allen, Telecom Supenisor
Lockheed
Austin, TX

August 19-21, 1992
(Tutorials: August 18)

World Trade Center, Boston

FREE!
VALUABLE INFORMATION ON
IMPLEMENTING WINDOWS &
"Excellent, no-hype presentations...
Very good common sense advise from
the trenches. An inspiration to all who
must compete today and beyond..."
Stephen Richards, Developer
Fulcrum Technologies
Ottawa, Ontario, Canada

OS/2--JUST FOR THE ASKING.
We'll send you these valuable

reports today, simply by requesting
information on our next Windows &
OS/2 Conference.
• Windows 3.0 Character Set,
from Brian Livingston
• OS/2 2.0 Experts Advice,
from San Francisco Canyon Co.
• Windows 3.1 Tips & Tricks,
from Mastering Computers

Tony Odom
Systems Management Group
liartford, CT

C

0

NF

ER

ENCE

Call 510-601-5000. Fax 510-601-5075 or Mail this coupon today for information on
our upcoming Windows & OS/2 Conferences

Please rush me information on:

Circle 561 on Inquiry Card.

J Conference Program

J Exhibiting

J August 18-21, 1992, Boston J January 19-22, 1993, San Jose

Mail me:
Name

indous 3.0 Character Set J OS/2 2.0 Experts Advice J Windows 3.1 Tips & Tricks
Title

Company
Address

"An innovative approach to solving
everyday Windows and Windows
application problems...and awellversed, infortnative precentor."
Alan Gibbins, Mgr. Office Automation
Boeing Canada
Toronto. Ontario

City

State

Phone

Fax

Please also send info to my colleagues at this location:
Name
Name

Zip

Please attach your business card to this coupon

"In absolute must for all Windows
users! It's hot!'

Windows&TOS/2

Title
Title
Phone 510-601-5000 Fax 510-601-5075

E

Windows & OS/2 Conference Produced & Managed by: CM Ventures, Inc. 5720 Hollis Street Emeryville, CA 94608

Last Call
Up to $1,250 off
Any new 486 or 386 advertised in this publication* or
P.C. Week, P.C. Sources
or any other computer magazine.

Guaranteed Lowest Prices, Highest Quality Components
We Will Custom Configure Any System To Your Specifications

Call Now
1-800-424-2125
24 Hour, 7Day, Technical Service 1-800-424-6550 FAX 1-206-556-0231
II
BM

II

BB
MI BIM
Bala NM II&
IM»
al» BB al II IL._
» BIM NM BM II MI

•
•

•

Micro Data Computers
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Micro Data Computers
14350 NE 21st Street
Bellevue, WA 98007
Circle 574 on Inquiry Cord.

The Cream.

The Crop.

11‘1111WEEK
IOU.

AMP

10•

••• ion.c Coào•ure•

Object-Oriented Confusion

There are plenty of places to get information in this
industry. Too many. But if you want the best quality
information, there's only one that rises to the top:
BYTE WEEK.

Subscribe now and take advantage of aspecial
subscription rate of $395 ($495 outside the U.S. and
Canada). Don't miss this opportunity!

BYTE WEEK is aweekly newsletter from the same
professionals who produce BYTE Magazine. Each
week, the most important news and information
from the previous week is presented in areadable
and concise manner. BYTE WEEK offers you what no
other publication can: timely news on the rapidlyevolving computer industry as it happens with the
interpretation and evaluation that only BYTE's
experienced editorial staff can provide.

For fastest service, call toll-free 1-800-258-5485 (
in
N.H., call 603.924-9281) and charge to amajor credit
card or we'll bill you.

EVI
Ewer rie.i
One Phoenix Mill Lane, Peterborough, NH 03458.

BYTE WEEK offers amoney-back guarantee if you are not completely satisfied.
Clip Coupon Here

YES! Sign me up as asubscriber to the Cream of the Crop, BYTE WEEK at the special subscription
rate of $395 ayear for 50 issues ($495 ayear outside the U.S. and Canada).

El MasterCard
El Check enclosed

Name
Title

Li VISA
U Bill me

Company
Mail Address

Card #

City/State/Zip
Business Phone

Exp.

EviEwEEK
Circle 334 on Inquiry Cord.
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Add-In Boards

Add- In Boards

Disk and Drive
Emulators

Industrial PCs and Data Acquisition

New
PCE/2-SR
SRAM Emulator
•Industrial Workstation and Monitor

*Data Acquisition & Control Series

•Industrial Computer Chassis

•Industrial I/O Series

•All- in-one Plug-in CPU Card

•IEEE-488 Interface Card

•RAM/ROM Disk Card

•8116 Pon RS232 Interface Card
•Application Software Package

AXIOM

• Multiple models, EPROM, Flash, battery backed
SRAM technologies
• Capacities from 180K to 14MB, Single and Dual disk
emulation under MS DOS
• Autobooting—on-board programming

AXIOM TECHNOLOGY CO.. LTD.
20418 East Walnut Drive Unit H Walnut, CA 91789. USA
® TEL: 714-5984495 FM: 7144984875

418 West County Read D

CURTIS, INC.

612/631-9512

St, Paul, MN 55112

MS DOS is atrademark of Microsoft

FAX 612/631-9508

Circle 250 on Inquiry Card.

Circle 292 ( RESELLERS: 293) on Inquiry Card.

486 SINGLE BOARD COMPUTER CARDS
BSBC486 including:
•Up to 32 MB DRAM on board
•INTEL 486DX or SX support
•IDE hard disk interface
•Floppy controller
•2serial ports
•1parallel port
•Keyboard port, clock
•Optional thermal sensor
•UNIX and DOS verified
•Available 64 MB option
•AT form factor
•2-year warranty

Qty 2: $595 ea.
(CPLardeeritysstilds8d)

es

6 Bit ISA/AT

I

MEMORY UPGRADES

Ball%

IFS r"

MEMORY EXPANSION BOARDS

8M/0410
4M/6260
2M/011111
8M/$469
4M/0300
2M/6220
8M/8100
2M/0299
4M/$450
LASER PRINTER MEMORY

16 Bit MCA ( PS/2 50 — 65SX)
32 Bit MCA ( PS/2 70 — 95)

50 MHz

AVAILABLE
Also available:

•Workstation computer card
(486 CPU, 32 MB DRAM, 1DE, Floppy, 2S/1P, VGA Ethernet)

•EISA AND ISA passive backplanes
8and 10 slots, back to back ( 8-slot only) and standard

Other products available. CALL US!
4780, Henri Bourassa Blvd.
Charlesbourg, Qc. Canada GIH 3A7
(418) 622-6777 Fax: ( 418) 622-9996

MEMORY MODULES

HP2P, 2D, Ill, IIP• 1M/$89•2M/S119•4M/S)85

PS/2 32 Bit SIMMS
1M/$59• 2M/89964M/81890 8M/$399

Panasonic 4420 • 1M/$99 • 2M/$139 • 4Mal 95

1Mx9 SIMM •

8Ons/$39

IBM4019,4019E•1M/S89•2M/2135•4M/S189

800s/$41

Toshiba Page Laser 6 • 2M/$149 • 4M/6229

3 CHIP •

EPL 6000 • 2M/$149 • 4M/$229

1Mx9 SIMM
60 ns/$50 •

7Ons/$45 •

4Mx9 SIMM

Packard Bell • 2M/$149 • 4M/$229

60 ns/8199 • 70 ns/$159 • 8Ons/$149

Canon LBP4 • 1M/$179 • 2M/$239

Call Us For ALL Your Memory And Hard Drive Needs
PAIP PHOENIX
1438 Scottsdale Rd • Tempe AZ 85281
FAX (
602) 994-0776

1-800-424-1968

PAW SAN DIEGO
1565 Creek Street • San Marcos CA 92069
FAX 16191 471-9691

Circle 298 on Inquiry Card.

Circle 247 on Inquiry Card.

TALK TO YOUR COMPUTER

Direct Stepper Drive from PC
•Direct drive
•High speed up to
25,000 s/s
• Power supply fits in PC
drive bay
• FREE HPGL interpreter
•2D and 3D linear and
circular interpolation

WITH VOICE MASTER KEY® SYSTEM II
AN ALL-EXTERNAL PROFESSIONAL VOICE PROCESSING SYSTEM...
FOR ALL IBM PC/COMPATIBLES, PS/2, NOTEBOOKS, OR LAPTOPS
ADD UP TO 1024 VOICE COMMANDS TO EXISTING PROGRAMS! Speeds data
entry and command input to CAD, desk-top publishing, word processing, spread
sheet, data base, or game programs. Simply train the computer to recognize a word
or phrase and assign a series of key strokes to the command. Pop-up TSR program
features pull- down menus and mouse support. Requires under 15K of main memory if
EMS present. Near instant response time and high recognition accuracy.
SOUND RECORDING STUDIO
Digitally record your own speech,
sound, or music. Software controlled
sampling
rate ( up
to
25Kbytes/sec)
with
graphics.
based editing and data compression utilities. Create customized
audio software for use within
education,
language
training,
presentations, entertainment, etc.

•
i•

INTERACTIVE SPEECH INPUT AND OUTPUT
Tag your own digitized audio files to voice recognition macros. Provides speech
response to your spoken commands -- all from within virtually ALL DOS application
software! Reduces CRT "eye fixation". Also ideal for training, security, robotics, factorybusiness- home automation, science experiments, handicapped, etc.
COMPATIBLE with talking software from IBM, Milliken, First Byte, Davidson, Optimum
Resources, Britannica Software, Electronic Arts, Hyperglot, Orange Cherry, Wesson
Intl, Villa Crespo, McGraw-Hill, etc. -- both DOS and Windows- compatible versions.
EVERYTHING INCLUDED. Hardware enclosed in a sturdy vinyl- clad steel box with
built il speaker with separate tone/volume controls, external speaker and headphone
'ark ports, and external line- level inputs and outputs. (
No card slots required.) Additional accessories include a durable lightweight microphone headset, 6-foot parallel
port cable, 9 volt AC adapter, software ( both 5.25" and 3.5" formats), and manual.
Made in U.S A. One year warranty on hardware.

ONLY $239.95 (plus

shipping)

ORDER HOTLINE call: ( 503) 342-1271 Monday- Friday 8 AM to 5 PM Pacific Time.
VISA/MasterCard/American Express phone or FAX orders welcome, NO CODS. Add
$5 shipping charge for delivery in USA and Canada. Payment by personal check subject to 3week shipping delay. Foreign inquiries contact Covox for C&F/CIF proformas.
30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED.
CALL ,

WRITE, or FAX US FOR FREE PRODUCT CATALOG
COVOX INC.
675 Conger Street

Eugene, Oregon 97402 U.S.A.

402

iss

1-800-255-8607

Tel: ( 503) 342-1271
FAX: ( 503) 342-1283
BBS: (
503) 342-4135

Circle 248 ( RESELLERS: 249) on Inquiry Card.
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Circle 270 on Inquiry Card.
VMAX® 386DX
COMPLETE COMPUTER
•FAST 80386 DX
40Mhz processor
•COMPACT size, AT
Bus or stand alone
•100% DOS Compatible,
AMI BIOS
•CONTROL SVGA,
IDE, FDC, 2Ser, Bi Par
•SOLID STATE DISK 2
drives to 1.5 Meg
•SOFTWARE included
for SSD, EMM, VGA
Fax for
•CACHE to 128K.
TEMPUSTECH, INC.
fast response!
DRAM to 48M
TEL: ( 800) 634-0701
295 Airport Road •Made in USA, 1Yr. Warr.
FAX: ( 813) 643-4981
Naples, FL 33942 • $ 1195 Qty. 1OK

V.M.A

Circle 288 on Inquiry Card.

Communications/Networking • Computer System

Computer Systems

AT Systems in ROM

11> For Your Communication Needs!
PCSS-8I INTELLIGENT
SERIAL COPROCESSOR

110011111111111

• On board processor
handles serial communication tasks.
• 32K- 128K Dynamemory.
• Eight ports per board.
• High performance — Low
cost!
• DOS, SCO XENIX, SCO
UNIX drivers included.

111111
.

OEM & Dealer Inquiries Welcomed!

Single Board Computers
J Run DOS from ROM
JI PC code compatible
F.J Large memory space
EJ Passive backplanes
Develop code on aPC. Use standard PC cards for expansion. Burn
your code and DOS into ROM and run on our CPU cards.
KS6 CPU: NEC V53 uP( 286cq). 5serial, 2Parallel, Clock. AT bus
Max of 4M Ram. 2M Rom. 5I
2K battery backed Sram. $ 349-q Ioem
KS3 CPC: V40 uP. 3Serial, 2Par.. Clock, Flop, Keybd. $ 249-q I.

DEVELOPMENT HARDWARE & SOFTWARE

=1,„c

303-444-7737

P.O. Box 1310 • Bay St. Louis, MS 39521-2310 U.S.A.
Order Toll- Free I-800-281-4835 • Fax: 601-467-0935
Mississippi & Technical Support 601-467-8048

Fax 303-786-9983

655 Hawthorn Ave.,

Circle 255 on Inquiry Card.

Boulder CO

80304

KILA

Circle 259 on Inquiry Card.

THE BEST NAME IN

LOIN LOIN LOIN

IEEE-488

INTERCONNECT PRODUCTS
1-corn is your ONLY complete source for

Computer Systems / Notebook / Complete Network Solutions

1- corn has not one, but seven IEEE- 488
cable series. Includes all molded, aluminum
shells, and in- line types for easy entry into PC
ports.

ALA

«ArPle

creative IEEE-488 wiring solutions.

Compatible Computers

IEEE- 488 adapta s. More than twenty varieties
in all, such as slimline, bulkhead, reversers, &
right angle. Many other accessory items also!

[Ecorri

Call for FREE catalog!
Specify - BYTE

TEL: 508-682-6936

Inc.

451"

and others

SURAH 386/486 ISAJEISA

1corn is the only provider of afull series of

Call or Fax today for further information.

omega

ei:EVEREX-

FAX: 508-685-6467

AM1/Mylex Motherboards
10Mega Bernouli Drives
CD ROMS Tape Backup
Mini-SCSI • Parallel to SCSI
Host Adapter
Trantor Systems

SURAH inc.

Circle 289 on Inquiry Card.

LAN Cards/other products
3COM, Novell, Anthem, Gateway,
Proteon & others
Hard Drives/Floppy Drives
IDE ( Netware Ready)/SCSI
Also available for IBM, Compaq, Apple
Memory/Upgrades
DRAMS, SIMM Modules
Math coprocessors
Laser Printers/Scanners
Plotters/Digitizers/Software
44912 Osgood Road, Fremont CA 94539 USA
Phone: ( 510) 651-5101 Fax: ( 510) 651-5241
1-800-543-1001 Nationwide Orders
UK Fax: 081-855-9657

Circle 271 on Inquiry Card.

50 MHZ 80486 ISA/EISA 23 MIPS
Faster than Compaq & Dell

Voice/Rix/Modem On A Single Card
TeleLink Turns Your PC Into A Personal Communication Center
TeleLink
Fax

Fax

Modem
Voice Auto-dialer
Voice Scheduler

Modem

Voice Mail

Vi

•Both DOS and Windows software available
•Background operation capability
•Full answering machine functions
•Auto message forwarding
•Phonebook management with auto-dialing
•Precision schedulingAelemarketing
•9600 background send/receive FAX
•2400 Hayes compatible Modem
•Laser quality faxes with PCL4 language
•Direct fax from Wordperfect/Lotous
•One-year warranty

y, i,,... . . . .,. . . . . ,

Distributors are welcome!

TeleLink

TeleLink Tech. Corp. P.O. Box 497, Addison, IL. 60101
Tel 708-832.7527 Fax 708-8317571

Circle 296 ( RESELLERS: 297) on Inquiry Card.

MSDM
48650,33
EIS \
4 lo
MDI 48650/331SA
,
644 imbedded I/0

SCSI Controller
3284 80387 2floppy

DCE371,

GXE020 Graphics Processor
128d15524 TIGA Zardb

LNE-390 SCSI Network Cud
3284• .doveil/SCO Creed

Call EXALINX Ma
TODAY Ion M7LE\ LISA KIT SPECIAL
1st QUALITY « 4E 49433 w/1288 up to 32»
0,0376

MotlierbgardS

LNE 390 EffierNA Card

Controllers

FOR ONLY 2250

Graphics Cards
.
1„.

Ethernet C8Pua
We Accept M.,51r ,

VISA

PO Box

54 Beautiful Buffalo. KY USA 14209

Corporate & Government P.O.'s Welcome

BABY SIZE
MADE IN USA

ISA SYSTEM BOARD
MODEL CACHE
486DX/50
64K
486DX2/50
64K
486DX/33
64K
48680110
64K
386DX/40
64K
386DX/33
64K

MIPS
230
23.0
15.0
9.0
10.8
8.3

OK
Board
1150
945
745
480
340
330

EISA UPGRADABLE BOARD
Base
System
1350
1145
945
680
540
530

64/256K

Write

Mx 48633 w/648
G51.91115,4 16-1A1GrapaueSjatip
N2000 salc
o.
frou„

MODEL CACHE
486DX/50
256K
4860X2/50 2564K
48603233
256K

MIPS
23.0
23.0
15.0

OK
Board
1599
1399
1199

•
256K write

Back Cache

Back Cache

Burst Mode Design

•Burst Mode Design
•Upgradable Architecture ( 66 Mhz)

Bit

1799
1599
1399

All bare systems include ababy desktop.
IDE 2s/1p, 101- keyboard, 200 Watt power
supply. Tower system with
250 Watt power supply add $ 150.
FCC Class 13, UL, TUV are available.

Shadow RAM on Video & BIOS
64MB 32

Base

FEATURES

FEATURES

Memory Expansion

Baby- size with Eight Expansion Slots

•64MB 32- bit Memory Expansion
•Proprietary Local for Video

100% UNIX, OS/2 8 Novell Compatible

•100% EIS/VISA Compatible

One Year Full Warranty

•One Year Full Warranty

Made in USA

•Made in USA

FOR ONI15 1449

The Difference IS Dedication to Excellence!

ExCOMAPUTELRHIANRDeARZ
XinC.

EISA/ISA

386SX with IDE/2s/lp

SALES INQUIRIES AND ORDERS

800/992-5469

Soladott 716/882-0791 Fax 882-9650
We Stock Memory & CHICORY K/Boards

Circle 303 on Inquiry Card.

Base
MODEL
386SX/33
386SX/25
386SYJ20

BOARD
210
199
185

SYMork
410
399
385

TECHNOLOGY POWER ENT., INC.
47273 Fremont Blvd., Fremont, CA 94338
Tel: 5101213818 FAX: 510.623.3840
All names mentioned above are trademarks of
their respective companies. Prices are subject te
change without notice.

gSV3MOHS 3tIVMOLIVH

Data Acquisition

Computer Systems

NEV, FREE 288 PAGE DATA ACQUISITION & CONTROL
CATALOG/REFERENCE GUIDE FOR IBM PC/XT/AT. PS2. MICROCHANNEL
COMPUTERS AND COMPATIBLES.

Rackmount Solutions
RACKMOUNT COMPONENTS - OTY 25 PRICING
Rackmount Chassis 19'xrx17' $ 183
Rackmount VGA Monitors $531
Rackmount Monitor Shelf
$ 113
Rackmount Keyboard Shelf
$ 88
RACKMOUNT PLATFORMS - Oty 1Pricing
RMS286-12 $549
RMS386-33 $ 1095
RMS386SX-16 $ 795
RMS486-33 $ 1695
System Platforms include T Rackmount Chassis,
2CrOW Power Supply, Motherboard, 1.0MB Memory,
IDE, FDC, 2Ser, Par, 1.2MB or 1.44MB Floppy Disk
Drive, 1Year Warranty

*A/D BOARDS
*SIGNAL CONDITIONING
NEW1 .
CATALCC

*INDUSTRIAL CONTROL
*PC INSTRUMENTS
*SCIENTIFIC SOFTWARE

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots
SLOT CPU BOARDS - 486, 386, 386SX, 286
RACKMOUNT MONITORS - Super VGA and Monochrome
RACKMOUNT CABINET - Modular from 21' to 96' high

em".tvwv wiz/Er
a »se
TECIIII010CY INC.

*COMMUNICATION

......▪
▪
.
.

2468 Armstrong Street
Livermore CA 94550
(
510) 447-2030 FAX: (510) 447-4559

liallann MI 1Ri ei I
..... —

SEND TODAY FOR YOUR FREE 288 PAGE KEITHLEY METRABYTE CATALOG
4413 Myles Standish Blvd launIon.MA 02780 Tel ) 508l880•3000 TLX 503989 Fax ( 508)8808179
Circle 262 on Inquiry Card.

Circle 282 on Inquiry Card.

The Intelligent Solution For Data Acquisition

EMBEDDED COMPUTERS
If you would like to....
I:1

Use powerful 3-MIPS I6-bit processing

0 Drive graphics LCDs and keyboard
0 Collect 10-bit analog data from 8channels
0 Store information on PCMCIA Cards
0 Interface with aPC or modem

DAP 2400" Data Acquisition Processor"

0 Perform multitask operations
0 Buy at competitive prices

...then the TDS2020 Series is for you
For more information contact:

The Saelig Company

Tel ( 716) 425-3753 Fax ( 7I6) 425-3835

Triangle Digital Services Limited
London Tel 081 539 0285 Fax 081 558 8110

ANALOG L'O
DIGITAL I/0
•Inputs to r..5K samples per second
•Outpurs to 250K samples per second
"FT and FIR-filtering

.2:

mc

16 MHz CPU with DRAM to 512K

M IROSTAR
LABORATORI ES 2265 116th Avenue NE
Bellevue, WA 98004
FAX ( 206) 453-3199

Send for FREE catalog.
Or call us at ( 206) 453-2345

Circle 264 on Inquiry Card.

Circle 274 on Inquiry Card.

EvE
PO
NG!

DAPLTM Operating System
standard commands

Digital Signal Processing at 10 MIPS

Outside USA & Canada:
223 Lea Bridge Road,

20 MHz DSP with SRAM to 96K

é

HANDYSCOPE 12 bits
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COMPUTER- CONTROLLED

CD

MEASURING INSTRUMENT
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CALL for FREE demo diskette and
information NOW:
COMPLETE SYSTEM $449!

TIEPIE engineering

ta "
Renegade

BYTE* JUNE1992
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YOU WON'T BELIEVE HOW MUCH
YOU CAN GET FOR YOUR MONEY WITH
A RENEGADE 486. CALL TOLL- FREE
NOW FOR SPECIAL PRICES'

Circle 295 on Inquiry Card.
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But there's more - we've added an IDE caching controller that lowers
hard drive access time to less than 0.3 ms1 Fifty time faster. And this is
superb Renegade quality as delivered to leading industry.

V Intel 80486 Processor
V 256K Cache RAM
V 8MB RAM
V 1.2MB 5.25" Drive
V 1.44MB 3.5" Drive
V 200MB 15 ms IDE Drive with
64K Multi-Segmented Cache
V 16-Bit VGA with 1MB
V 14" Non-Interlaced 1024
Color SVGA Monitor
V 1Parallel / 2Serial Ports
V 101-Key Enhanced Keyboard
V Microsoft Mouse
VMS DOS 5.0
VMS Windows 3.1

G>

C

(7)

12

i c
oes

Renegade Raises the Ceiling on
486/50 MHz Speed and Power at
Huge Savings.

This is the machine with every feature you've read about and wanted:
Intel 80486 processor, 128K cache RAM, 8 Mb RAM, 1.2 Mb and 1.44 Mb
floppy drives, a GIANT 340 Mb 13 ms IDE hard drive with a 64K cache.

<

20_

•IIMMI•111.191, -

Tel: ( 31) 5106 238

C e

Tc' o
u') in

ca

fco

Fax: ( 31) 5106 704

Battenserreed 2, 9023 AR Jorwerd
The NETHERLANDS
Circle 284 on Inquiry Card.

Graphics Tablets/Mice/Pen Input • Keyboards • Laptops & Notebooks

twiddler

The mouse that can type!

f

(1&>

• Pocket-sized, hand-held
mouse pointer with the full
power of a 101- key keyboard.
• Totally new, portable design:
desktop- free mouse with
touch-typable keyboard.
• Use with or without your
existing keyboard.
• Reviewed in Byte. March
1992, page 51.
• $ 199.00

T338

MiniSCSr
Prim.

Get the right
connections for $179.
The MiniSCSI
Paialiel-to-SCSI Adapter

HANDYKEY

Call: 1-800-638-2352

11CORPORATION

141 Mt. Sinai Ave., Mt. Sinai, NY 11766

Add aSCSI pod to almost any printer pod with our pocket-sized,
self-contained MiniSCSI. Ideal for laptops, notebooks and
systems which can't accommodate astandard SCSI interface, the
MiniSCSI also lets you relocate SCSI devices easily.
•CD-ROM, hard disk, magnetooptical, SyOuest & Bemoulli support
•SCSI tape support available
•Retains use of parallel pod
•Powered by SCSI bus
•Lightweight (only 2.5oz.)
•2-year pads & labor warranty
•Other SCSI adapters available

Call: 510-770-1400
Reseller Inquiries Welcome

"Genuinely interesting hardware
department... Good idea"
John CDvorak, PC Magazine
"The neatest gadget at the COROM show"
Jerry Pournelle, Intoned

(TR1A1 -110)R

,

Trantor Systems, Ltd.
5415 Randall Place,
Fremont, CA 94538-3151 USA
(510) 770-1400 • Fax 770-9910

1992 Tractor Systems Ltd All product names are trademarks or regdered trademarks ol der respectme owners

Circle 305 (
RESELLERS: 306) on Inquiry Card.

CUSTOM KEYBOARD PRODUCTS

•Custom Key Imprinting—all brands!
•Custom Colored keys for IBM®, DEC®
Wyse®, Key Tronic® Cherry® and more!
•Full color keyboard templates made to
your exact specifications.
•Custom and stock keytop label kits for
software support & languages.
•Custom membrane & full-travel keyboards.
•Express turnaround services.
•A total line of keyboard enhancem2nts.

CUSTOM HOTLINE 800 937-1337

from the leader in Keytop Innovations"

P.O. Box 230 • Dept. BYTE

Cornville, AZ 86325

CORPORATION

Circle 281 on Inquiry Card.

602 634-7515

FAX 602 634-4620

Circle 256 on Inquiry Card.

NEW

NEW
SHARE A SIGEN 250MB PORTABLE
TAPE BACKUP & REDUCE COST/USER

No controller card required. Connects to parallel port. Installs in less than 3minutes.
Great for Laptops. 9.5 MB/min transfer rate.
Capacity
60/100 MB 1/4" cartridge
250/500 MB 1/4" cartridge
1200/2000 MB 4mm DAT

NOVELLe

Supports
DOS, OS/2
Novell 286, 386
Unix, Xenix

Industry standard SYTOS Plus
software and for file server based
NLM and VAP Tapeware.

41.

-

SIGE

Phone (408) 737-3904 • Fax (408) 737-3910

Circle 273 on Inquiry Card.

Datapath
Diskette
Duplication
Systems
Get exactly the
duplication system
you need...today!
• Complete duplication equipment product line • Desktop
Autoloaders la Extended Hopper " production" Autoloaders
• PC and Mac based • Expandable • Runs 3.5" and 5.25" copy
drives simultaneously • Multiple formats including IBM, Apple and
Amiga II Standalone option MI High-speed copy drives U Highperformance "commercial" systems • Prices starting at $ 1995
• For more information, or to order, call 510-651-5580 or
FAX 510-651-7814
1992 Datapath Technologies, Inc.

Datapath

Circle 252 on Inquiry Card.

Not yet.
But check with us
in mid '92...
Right now, we can install the
capacity you need, from the smallest Toshiba notebook to the largest laptop.
Our faster ( 12-25 ms access
time), higher-capacity drives won't
add bulk or weight. Some are even
lighter than the original drives.
Laptop Solutions' unique upgrade packages are thorough and
complete. They're installed by appointment only, with aguaranteed
48-hour turn-around, including 24hour burn-in and stringent testing
to industry standards.
Finally, you can put your laptop
to work, the way you work!
Quantity discounts available.

UP TO 525 MB
FOR LAPTOPS

DOS • OSI2 • Le • WINDOWS
UP TO 180 MB
FOR NOTEBOOKS

(800) 683-6839
Laptop Solutions, Inc,
10700 Richmond Ave., # 114
Houston, Texas 77042
Phone: (
713) 789-0878
FAX: (713) 789-8177

Circle 290 on Inquiry Card.
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Disk & Optical Drives • Diskettes/Duplicators

3SV3MOHS 3HVMOHVH

Memory/Chips/Upgrades

Memory/Chips/Upgrades • Misc. Hardware

I
CS

Why Pay More For Memory?

PROMPT DELIVERY!!! Same day shipping ( usually)
Quantity one prices shown for April 19, 1992

Memory for almost ALL, computers
SIMMS
256K 09-70
113
1M13 x9-60
$42
1MB x9-70
$36
1MB x9-80
$35
4MB x9-60
$146
4MB x9-70
$132
4MB x9-80
$125
256K X36
Call
2M8 X36
.: 011
Law Prlatar Mansey
1MB
5,25
Canon
LBP B11/811R/8111 4MB
5193
Epson EPL-6000
2MB
S125
4MB
$ 190
Epson EPL-7000
2MB
9t35
Epson
2MB
$ 425
Action Laser
Brother
2MB
$138
rIL-4/4V/PS
4MB
$ 190
2MB
$17C
Brother
HL-8E/80/8V
Apple
4MB
$225
. Laser Writer 8,1187,11NT/4
HP LaserJetliP/2MB
$115
11P Pls/111/1110/111P 4MB
$180
HP LaserJet
2MB
120
II, 111).
4MB
$185
HP LaserJet Ills;
4MB
$1
75
T.I. Microlasar
1MB75
$
:Aare JX9500
1MB
$75
DK1 Laser OL400
2MB
S129
OL800/820
2MB
$135
4R4f3
$210
limasonic
2MB
$135
KXP4420, 44501
KXP4455

2MB

LAPTOP MEMORY
AST-Ex. Notebook 1MB
EVEREX-Tempo
2MB
TI-Travelmate 2000
1MB
Sharp-6220
1MB
HP-95LX, Pagel PC
512K
Compaq
LTE 3865/20
1MB
4MB
LTELite'20.5
2MB
4MB
EMB
LTE/286
1MB
2MB
SLT/286
1MB
4MB
IBM-L40SX/356X
2MB
4MB
8MB
Toshiba - T1000SE/LE/XE.T2000SX.
T1000LE, T2200-SX, T200SXE
2MB
4MB
8MB
Toshiba -T1600, T3100E, T3100SX,
T3200SXC. T5100,15200. C. T8500
2MB
4MB
3MB
8MB

$98
598
$169
$125
$296
$195
$289
$625
$99
$ 149
$99
$269
$ 109
$ 189
$375

$105

$179
$175
$389

We will beat any advertised price.

(
800) 262-7466

Canada ( 800) 231-SIMM

USA ( 805) 984-5683

Circle 286 on
MEMORY
N
UPGRADE KITS FOR
La,er Printur-

:12K/2 MB
15/2109

S76,109,15E6199
11 110

AS/2 70 531e.
142 85.6

ISIES2MBAIMB
575/10S/195

HP
TI

OPEN 6 % DAYS, 7:30 AM 8:00PM • SHIP VIA FED -EX ON SAT.

24.000 S. Peoria Ave., Beggs, OK 74421

(
918) 267-4961

MasterCard/VISA or UPS CASH COD • No minimum order.
$1 for packing materials. Shipping and insurance extra.

Circle 263 on Inquiry Card.

Breaks the 4-Color Price Barrier
with the Hardware/Software Showcase
500,000 computer professionals in this section!
Call for more advertising information:
(603) 924-2695 or (
603) 924-2598
Circle 277 on Inquiry Card.

SCSI BUS EXTENDER

0

AST
PANASONIC
EPSON
OKIDATA

1227118A1APTOP MEMORY
T1000 LE/SE/XE
12000SX
1•AB/2M8
727129
T310055/2200SX

TUB/211E7/4MB
,9/109 ,229

Conditions and Regenerates SCSI Bus
Isolate Noisy Cables 6, Peripherals
Extend Distance to Peripherals

T3100E/ 2MB / 5119

Increase SCSI Bus Performance

COMPAQ LAPTOP Mo/RI
LIE 286

1MB/AMB
$1,9,159

Supports -Fast SCSI - 110 MBytes/sec)

CALL TOLL
FREE
04 eye

1MB/2MB
519.119
LTE 3865/20

SCSI 1 and SCSI 2 Compatible
No additional software required

1-800
444-1341

295.00

BPSINTEIZN.-1.11()N..11_,

116 W. Service Rd., Suite 152, Champlain, NY 12919
Fax: ( 514) 695 4811
Tel. ( 514) 695 -1569

CALL TODAY

• 30-Day Money-Bare Guarantee • 5- Year Warranty & TOO. Compatibility Guarantee on Memory Products! • 5%
OÍSLGUni tor Cash Payment! • No Surcharge on Cœdif Card Payments! • Corporation. University, Government, PO'
accepted. • Venous shipping options available. • Call for special prices on memory products not listed! • Other
specially priced products include postscript, tont cartridges. additional trays for HP lasers. TOSHIBA dCOMPAQ
laptops. TI notebooks. HP & OKIOATA laser printers. • Prices davailability select to change without notice

Circle 299 ( RESELLERS: 300) on Inquiry Card.
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2059 Camden Ave., 4330 Sun Jose, CA 95124

Aimnarn

408-559-0603

1MB SIMM 8Ons $40 4MB SIMM 8Ons $ 130
TYPE

PDX

0.82

11.47
1
4.76

'
4.18

14.59

SIMM ' 11.29

5547

SIMM ' 40.00

140.118

DIP

2561( s4

DIP

1M r1

DIP

r9
f, 9

SIMM ' 130.00 ' 139.15

LOW
WAREHOUSE
PRICES!

406

60es

' 4.76

2561( s1

2566 it 9

8Ont

-MATH ( 0- PROCESSORS 80287- XL '82.35
80287-X1T ' 82.35

83D87-33 ' 164.71

503117-5X25 ' 120.75

83087-40 ' 200.00

803117 DIP

2(87-12 '64.71

1199.00

80487 50 ' 481.18

1-800-624-6808

D APPLED CONCEPTS
30 DAY MONEY BACK GUARANTEE

APPLIED CONCEPTS. INC.
5350 Eastgate Mall
San Diego, CA 92121
TEL: 619-453-0090
FAX: 619-453- 11715
Circle 245 on Inquiry Card.

REDUCE PC FAN NOISE BY 98%...
THE SILENCER is an electronic device which monitors the internal temperature within
your PC/Laser Printer and reduces the fans speed ( and noise) to ensure proper cooling
is achieved - BUT NO MORE.. Typical noise reduction is 80% lo 98%...
Easy to install; built-in fail-safe, and 3 year warranty.

THE SILENCER has

to be heard

(or not) to be fully appreciated. Take advantage of our 30 DAY NO RISK TRIAL
OFFER.. and join the thousands of PC users worldwide who now enjoy

THE SILENCER.

83587-25 ' 117.65

2C87 20

' 70.59

411Meithandise 100% guoronleed. We accept VISA, MC, Discover and company
PO's with prim approval. Price, delivery Emanufacturer subject to change
Minimum order SICICI 00 Relurns require RAM, non defective returns subrect Is

IS% restocking ne

Mini-12VDC Silencer

$69.95

Fail- Safe DC-Silencer

99.95

Laser Printer Silencer

99.95

AC- Fan Silencer

99.95

To Order Call 1-800-SILENCE
QUIET TECHNOLOGY INC.
P.O. Box 18216
West Palm Beach, FL 33416
Dealer Info./Fax: 407/683-6200

Circle 258 on Inquiry Card.
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to r-

MICROPROCESSORS UNLIMITED, INC

THIIS MONTH'S SPECIALS
612171.ETTPA0/11A2 MEMORY
11P 1111102111P

r- I

Sat, del. on Fed- Ex orders received by:
Th: S-2 1-4 lbs $6.25 Fr: P-1 1lb $ 17.00
FED- EX COD +$5.00

Inquiry Card.

Desktops. Laptops. Nolebooks.

OBAWAKIHT
7 S/2 70-286

100na
1.40
EPROM
D28F010 128Kx8 150 na $24.00
27C1000 128Kx8 200 na
6.30
27C512
54Kx8 120ns
4.75
27128
15Kx8 250ns
2.95
STATIC RAM
Real $21.50
1Mbit 128Kx8
62256LP 32Kx8
100 na
5.60
841(04

See how affordable it is to advertise to BYTE's

$ 195

IBM
COMPAQ
CANON
TOSHIBA

80488, 50 MHz $700

4464

$155
$285
$540

We carry Memory for al desktops, laptops
notebooks, laser printers and workstations.

Memory Pipeline

..."

$72
$98

DYNAMIC RAM
4M Board for hp U's w/2MB $125.00
SIMM
4Mx9
70 ns 137.00
SIMM
1Mx9
40na 80.00
SIMM
1Mx9
53ns 65.00
SIMM
1Mx9
6Ons 47.00
SIMM
1Mx9
8Ons 38.00
4 »It
4f441
8Ons 22.00
4 Mbit
80ns 22.50
1Mbit
twit
70 ns
450
41256 2561Cx1
80 ns
1.75
44256 25610(4
80na
4.85

Circle 283 on Inquiry Card

The Printer Sharing Works

Programmable Hardware

Universal Programmer

PrintCube
irrrirn
-!
.
1
PC6*.2

114-p4,q

,
L

-

:rrrn
n-rrrn 111
FC 1

LaserCard
17
CI - LO
(d=b
LC6
LC6x2

Starting at $ 295, guaranteed high
performance printer sharing.
ce Connect any combination of PCs,
Macs, HP mini's, DECs, or LANs
hundreds of feet away using low
cost 4 wire telephone cables.
€
3 'Three desktop PrintCube models for
sharing any two printers, including
Wilco's powerful Fax- Printer system.
CP. Eight plug-in LaserCards for sharing
HP Laserjet II, Ill or IIISi printers.
cr More than 10,000 systems installed.

Call Wilco AMS
800-854-6548

GLLIS.1.7
LLLL

LO
LOO

LaserCard Si

Low Cost Programmer

Intelligent Rom Emulator

1£
7Si

wirmnimmi

LC LC
11Si I5Si

750 N. Pastoria Ave. Sunnyvale, CA 94086 USA
Tel: (408) 730-5511

Circle 294 on Inquiry Card.

See how affordable it is to advertise to BYTE's
500,000 computer professionals in this section!
a
Call for more advertising information:
(603) 924-2695 or ( 603) 924-2598

IEEE 4-138.2.
Hardware for IBM PC/AT, Micro Channel,
Sun, Macintosh, DEC, and NeXT.

menu- and icon-driven environments.
IEEE 488 extenders, analyzers,
converters, analog I/O, and digital I/O.
Call for your free IEEE catalog

LOtech
lOtech, Inc. • 21 6.439.4091 • Fax 21 6.4 39.4093
Circle 257 on Inquiry Card.

200 MHz Logic Analyzer
•400 MH :
max sampling rate
•up to 128 channels
•16K samples/channel
•16 level triggering
•Variable threshold voltage
•Sophisticated triggering
•FREE software updates
.
S799 - LA12100 ( 100 MHz)
S1299 - LA32200 ( 200 MHz- 32- ch.)
$1899 - LA32400 ( 400 MHz- 32- ch.)

Price is complete.
Pods and software
included.

Universal Programmer
PAL
GAL
EPROM
FLASH
EEPROM

POWERFUL

Software for DOS, Windows, UNIX, VMS,

III

Fax: ( 408) 730-5521
Circle 246 on Inquiry Card.

reaks the 4-Color Price Barrier
with the Hardware/Software Showcase

11

$395

frow

• " In-Circuit- Emulator" type features: Address Compare (
with
HALT output), Address Snapshot, Trigger Input, Reset Output
• Standard parallel Printer Port (64Kbytes in 10 seconds)
• Stand-alone operation (rechargable NiCad battery)

EWE

111111(11

$345

from

• 32 pin E/EPROMs to 4MBytes, Flash EPROMs, Intel Micros
• Gang Module (4 sockets), Motorola Micros Module
• RS232 interface; internal eraser option; Stand-alone capability

AFFORDABLE NSTRUMENTS

B

Workgroup Printing and Faxing Solutions

17ILLLLI

$745

from

•Programs and Tests over 3,000 devices
•Memory (up to 8MB), FLASH, SERIAL
EPROMs. All Intel/Signetics MICROs;
Motorola 705, C11; PLDs: AMI) MACH,
PALCE; LATTICE GAls, LS11032; ALTERA
6XX, 9)0(, 18XX; NS MAPLE, GALs;
" ....•
CYPRESS MAX, CY7361
1.••
• Universal PLCC adapter (up to 84 pins)
*Gang Adapters for Memory, Micro,
PCMCIA cards
•Up to 104 fully protected pins; 100W PS.
1 e
•J e
• Standard parallel printer port
lieee)
• Fully integrated Algorithm Development
Language allows users to add/change parts
•True State Machine Testing capability
•True full Selfcalibration & Diagnostics
•Certified by all major device manufacturers

PROM
87xxx...

$475

.16V8, 20V8, 22V10, GALS
.26V12, 20RA10, 18V10 GALS
*2716-27040 EPROMs
417xxx MICROs
•EEPROMs ( incl. 8pin serial)

•16 bit

EPROMs
*Byte Split/Merge ( 16 & 32 bit)
*..IEDEC, INTEL HEX, Motorola '
S files
*Dallas NVS RAM programming
*FREE software updates on BBS

Call - ( 201) 808-8990
Link Computer Graphics, Inc.
369 Passaic Ave

Suite 100, Fairfield, NJ 07004 FAX 808-8786

Circle 261 on Inquiry Card.
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Programmable Hardware

Tape Drives

EPROM EMULATOR / PROGRAMMER
•High powered and versatile unit combines an emulator with aprogrammer to
allow one step firmware design or trouble
shooting. • Operates with any computer or
terminal using RS-232 port. • Emulates,
programs, copies and verifies 2716-27512
EPROMS and 2816-28256 EEPROMS (no
emulation). • Easy to master emulation &
programming features. • Battery backed up
memory allows unit to auto-run user's firmware on startup. • Simple to use byte exchange feature allows microprocessor register dumps and user break points. •
Ideal development or service tool for multi-processor users. • Light weight and
portable unit easily fits in tool box or brief case.

$499

Phone: 902-468-5911
=

Fax: 902-468-5912

OMNITECH ELECTRONICS INC.
10 Akerley Blvd., Dartmouth, Nova

9 Track/3480 Tape Subsystems
1/4" DAT 8mm Optical
•Best Quality
•Lowest Prices
800/1600/3200/6250

BPI

CALL 1-800-886-4827

,

Laguna Data Systems

23151 Alcalde Drive, Suite B-3, Laguna Hills, CA 92653
Tel: 714-586-3010, Fax: 714-586-5538

Scotia. Canada B3B 1J4

Circle 291 on Inquiry Card.

Circle 260 on Inquiry Card.

Desktop 9-Track Tape Subsystem
#1-selling 9-track system on desktop.

UNIVERSAL PROGRAMMER, EMULATOR, 8, TESTER
TU P-400 $ 745.00
NT.11'
TU P-300 $645.00

Clualstar's low cost 1/2- inch 9-track Streaming
tape systems bring full ANSI data interchange to
IBM AT, PS/2 or Macintosh, giving your micro the
freedom to exchange data files with nearly any
mainframe or minicomputer in the world.
Systems include DOS or Xenix compatible
software, coupler card and cables. High reliability
1600 or 6250 BPI capability may be used for disk
backup as well as data interchange

• New Improved hardware and software.
e The most complete PC-based Universal Programmer,
Programs PLO ( PAL, GAL, FPL, EPLD, PEEL, MAX,
MACH...), E(E)PROM, ( up to 16Mbit), Flash EPROM,
BPROM, Special PROM, MPU (87XX, 68XX, Z8, PSD301,
PIC16XX, TMS320EXX, UPD75PXXX, HD637XXX...).
•Covers DIP, PLCC, QFP, SOP, and PGA with 8to 84 pins.
Gang Progamming adapters available also.
e EPROM EMULATION capability.
• Tests digital ICs and DRAMs ( SIMM/SIP adapter available).
MI Free software updates and new device added upon request.
MI IC Manufacturers approval.
le 1
year warranty, 30-day money-back guarantee.

PLIFILSTRR *

CALL TODAY FOR MORE INFORMATION.
Distributors are welcome!

Tribal Microsystems Inc.
Tel ( 510) 623-8859
44.388 S GRIMMER eivo , FREMONT, CA94538 FAX ( 510) 623-9925

9621 Irondale Ave., Chatsworth CA 91311
©1989 Qualstar Corp
All product and company names and trademarks are the exclusive property of their respective owners.

Circle 275 on Inquiry Card ( RESELLERS: 276).

Over 2,000 devices, desktop
programmer for your IBM PC
with high speed & reliability
• Easy to use menu driven Softsvare.
•Universal programming for E(E)PROM,
Flash E(E)PROM, Bipolar PROM, PAL, FPL,
PEEL, GAL, E(E)PLD, & Microcontroller, etc.
•Test TTUCMOS logic ICs, 8memory
(DRAM/SRAM).
•Life time free Software updates on BBS
8 technical support.
• 1year Hardware warranty 830 day
money back guarantee.
•Developed 8made in U.S A.
• Call for demo disk.

Distributors are welcome!!

EPROM programmer

ROM MASTER: $149
universal programmer
• UNIPRO: $399
•

Low cost

764 San Aleso Avenue Sunnyvale, CA 940843

(408) 745-7974
FAX 745-1401

BBS 745-7256

XELTEK
Circle 279 on Inquiry Card.

MICROCONTROLLERS
•CProgrammable
•Data Acquisition
•Control / Test

Call us today! For details and
to order: Fax ( 818) 882-4081
Phone ( 818) 882-5822

Circle 268 on Inquiry Card

PC 9-Track
3480
✓
•
✓
✓
✓

Widest choice of solutions
Modern desktop subsystems
Plug-and-play, easy to use
Comprehensive software
Excellent service and support
Call now for more information
and afree catalog.

•Excellent Support
•From $ 159 Oty 1
•New Keyboard
Display Modules

Use our Little Giant' and Tiny Giant ,'miniature
controllers to computerize your product, plant or test
department. Features built-in power supply, digital I/O
to 48+ lines, serial I/O ( RS232 / RS485), ND converters
to 20 bits, solenoid drivers, time of day clock, battery
backed memory, watchdog, field wiring connectors, up to 8
X40 LCD with graphics, and more! Our $ 195 interactive Dynamic CT° makes serious
software development easy. You're only one phone call away from atotal solution.

rdie4ü¡Wii0;,1

11111111111111111811111111111111111E1181111

In Europe call:
49-6172-35027

Z-World Engineering
1724 Picasso Ave., Davis, CA 95616 (
916) 757-3737 Fax: ( 916) 753-5141
Automatic Fax: (916) 753-0618 ( Call from your fax, request catalog # 18)
Circle 280 on Inquiry Card.
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fax: 49-6172-35028
PH: 619-571-5555

San

Diego, CA

619:571-098

Circle 265 on Inquiry Card.

CAD/CAM • Communications/Networking • Data Acquisition • Database
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Lug f
i
r u icis outorize
zer

HiWIRE ll Schematic

and PCB Software

idist:riurif

No clubs, memberships, or cards to return. Just the books you
want at really great prices!
Call toll free for titles you don't see or to get catalog!
Windows 3.1 Secrets, IDG, 980 pgs, 3disks, 20% off
Windows Systems Programming, Abacus, 744 pgs,I disk

COMPARE
List
Ours*
39.95 31.95
39.95 34.05

Maximizing Windows 3, NRP, 720 pgs, 1disk
39.95 33.95
Running LANtastic, Bantam, 608 pgs
27.95 23.85
Borland's C+ + Prograeg for Windows, Bant.,864 pgs 29.95 25.55
Quattro Pro in Business, SAMS, 400 pages, 1disk
29.95 25.55
ObjectVision Developer's Guide, Bantam, 640 pgs
26.95 23.05
Clipper 5: A Developer's Guide, M&T, 1349 pgs, Idisk 44.95 38.20
Paradox 3.5 Power Prog Tech, IDG, 754 pgs, Idisk
39.95 33.95
Windows 3.1 Prog Ref-Vol 1-4, MSPress,2280 pgs
122.80 104.38
Using Visual Basic, Addison-Wesley, 432 pages, 1disk 34.95 29.85
Norton's Windows 3Power Program'g, Bant., 960 pgs 29.95 25.55
DRDOS 6.0 Complete, Abacus, 840 pgs, 1disk
39.95 33.95
«add 53.25 per book US shipping. Call for other shipping rates or see catalog.

BOOKS FROM: IDG, Peachpit, Osborne, QUE, NRP,Bantam,
Windcrest, Hayden, Brady, MIS:Press, Sybex, Sams, Microsoft,
Yourdon, TAB, Microtrend, Abacus, M&T, Prentice- Hall, Waite
Addison-Wesley, Wordware, McGraw-Hill and many others.

r
CompuBooks

Order Line (
800) 880-6818

The Discount Computer Book People

Hours: It AM - 5PM CST Mon to Fri

Route 1, Box 271-D
Cedar Creek, TX 78612

GO CBK

Voice line 512-321-9652

24 hrs.on CompuServe

VV

Motet Corporation
1801 South Street
Lafayette, IN 47904

Meru'

(8 0 )

7 4 2 -6 8 0 9

Circle 278 on Inquiry Card.

EM320
maw
DEC VT320 Emulation for Microsoft Windows 30
•132 column display
•Cut and paste
•Kermit file transfer
•Windows style help
•Local or ANSI color

•Automatic window sizing
•Double high/wide characters
•LAT or TCP/IP support
•Modem dialer/Phone book
•Command language

Diversified Computer Systems, Inc.

•

FAX (303)4471406

Circle 253 on Inquiry Card.

WEATHERLINK

What have
Mercedes, Motorola and 3M
in common?

The Ultimate In Weather Monitoring!
• Create daily, weekly, monthly, yearly plots
• Compare two weather conditions on the
same graph

They all make high- quality products.
And they all use our PC Board Software

• Store data for up to 4 months before
transferring to the PC

The ultimate in weather monitoring systems. Weatherlink works with
an y of Davis' weather stations to bring the weather to your PC!

Schematic • PCB Layout Editor • Autorouter
Many many other well-known
big companies as well as middlesized and small businesses use
EAGLE for designing their PC
boards. Why?

What do experts sa)
EAGLE?

0 Unlike many other PCB
programs, EAGLE has virtually no limitations. You can
design any board on your AT
compatible computer which
can be manufactured.

Electronics World + Wireless
World: .. ... it will quickly become
the sort of tool that you cannot
live without..."

To order call

• Plot two days. weeks, months, or years
on the same graph

• Monitor conditions at remote locations
using a modem

Me EAGLE 2.6

CI EAGLE is very easy to understand and to use. This again
saves you money.

(
303)4479251

Tektronix 4105107 Emulation also available

Circle 287 on Inquiry Card.

O EAGLE is very low priced and
already with the first layout
you will receive an immediate
return on your investment.

With support for expanded and extended
memory, HiWIRE II can
handle your most demanding schematic and
PCB designs. The unique
HiWIRE ll editor allows
you to display and edit
schematics and PCBs
simultaneously, using
the same commands for
each. HiWIRE II is $995,
and is guaranteed.
Call (800) 742-6809
or (317) 448-1903

about

• IBM compatible, 640K RAM required • Hercules, CGA, EGA, and VGA

Call Today: 1-800-678-3669

DAVIS

INSTRUMENTS346501ABLO

The Dec. 91 issue of EDN listed
EAGLE as one of the best
products of the last six months.

But we want you to find out
yourself. Call for our working
demo which comes with the
original manual.
EAGLE Demo
$ 12
EAGLE Layout Editor $ 399
inc. drivers and libraries
Schematic Module $ 399
Autorouter Module $ 399

toll-free 1-800-858-8355

LadSoft Computer, Inc. • 801 S. Federal Highwa
Delray Beach, FL 33483 • Fax (407) 274-8218
Circle 304 on Inquiry Card.

M- F 7 a.m. to 5:30 p.m. Pacfic Time

30-day money- back guarantee • M/C ard VISA • FAX 1-510-670-0589 •

BY818U

AVE., HAYWARD, CA 94545

Circle 301 on Inquiry Cord.

PAPER ....t'
KEYBOARD
Fast, affordable data entry!
OCR, OMR, hand print recognition software
Scan and recognize using Windows DDE
Works with Visual Basic ObjectVision and Others
HP, Microtek, Pentax, Fujitsu scanners and fax modems

Datacap inc. 914 347-7133 Fax: 914 347-7136
Circle 251 on Inquiry Cord.
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Books/Publications • CAD/CAM
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Education • Engineering/Scientific • Graphics
EARN YOUR COLLEGE DEGREE AT HOME

Graphics • hlathmatical/Statistical • Programming Languages/Tools

FLOW CHARTING 3
Powerful new features — for greater
speed, flexibility, and ease-of-use!

Corrir)Liter Science
Get the opportunity and earning power acollege degree confers—without
leaving home and without spending thousands of dollars.
Approved for tuition reimbursement by leading corporations
lb

ALL COURSES BY CORRESPONDENCE

AMERICAN
INSTITUTE

Most courses interactive
tI

Approved Ada course available
Qualified instructors available on telephone help lines

Phone: 1-205-323-6191 • FAX: 1-205-328-2229

COMPUTER
SCIENCES

2101 BYX Magnolia Ave. • Suite 200 • Wham, AL 35205

leadrng edge c,flearrung

•Single-page, multi- page or canvas
charts — portrait or landscape
•Custom fonts support high resolution
laser and 24-pin dot matrix printers
•35 standard shapes, 10 text fonts
*Suggested retail price: only $250
See your dealer today! or,
for a " live" interactive demo disk,
call: 800-525-0082, ext 1218
International: 408-778-6557, ext 1218
fax: 408-778-9972

PATTON& PATTON

Software

Corporation

Circle 266 on Inquiry Card.

ROMboy

Low Cost, Reliable, High
Quality ROM Emulation from
the Creators of PROM
•Emulate° of up to 1Mbit ROMs (4 Mbit - soon)
•Supports any ROM type (DIP or PLCC)
•Supports hrgh speed ROMs
•Supports any word sue up to 2008 bits wide
•Host software for DOS. Urax, Mac. VMS
•Battery backed memory
•Intelligent micro- controller based und
•SMT CMOS layout for robustness
•Imp sae. 2.5 - u3.8"

0.9"

•Unbelievably low pnce! 5295

ROMboy...
from the authority in firmware development tools

Orders: (614)471-1113
West: (415)750-0219
FAX: (614)475-6871

Grammar
Engine
Inc.

Cross Assemblers, Simulators,
Disassemblers
Processor Families:
8051

8096

8048

Z80

64180

6301

6805

6800

1802

6811

6502

68k

8085

6801
Z8
Join Thousands of Satisfied
Customers Worldwide,
Call:

PseudoCorp
716 Thimble Shoals Blvd., Newport News, VA 23606
Tel: (804) 873-1947 • Fax: (804) 873-2154

Circle 302 on Inquiry Card.

Enelote_

New

Bibliographies
in Seconds!
l'erfect for research papers.
See page 80 in the December
91 issue of Byte. 30- Day
Money- Back Guarantee.

A powerful database that works
with WordPerfect and MS Word
for DOS, Windows and the Mac.
Niles and Associates, Inc.,
2000 Hearst Ave. Suite 200
Berkeley, CA 94709
1-800-554-3049
Circle 285 on Inquiry Card.

TURN YOUR PRINTER INTO A
PEN PLOTTER
FPLOTTM lets you use your printer as apen plotter. You get fast, high resolution
plots with FPLOT. If you use aCAD or graphics program, you can use FPLOT to
produce your plots with the full capabilities of your printer.
•Supports most dot matrix, laser, and
ink jet printers
• High resolution output, no jagged
I lines
• Faster than pen plotters or most laser
built-in and cartridge emulations
• Screen preview with zoom and pan
• Supports background plotting
• Device driver mode plots from inside
your graphics program
•Stand alone mode for fastest plotting

FPLOT CORP.
410
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• Plot multiple plots with asingle
command
• Lets you control line thickness
• Full color plotting support
• Plot large plots on wide carriage
printers, or as amosaic
•Compatible with most CAD
and graphics programs
Lid Ni ce
emulation of the
HP 7475A pen plotter

• 100%

8119N
S&H 3.00

24-16 STEESWAY STREET. SUITE 605
ASTORIA. NEW YORK 11103
(718) 545-3505

Circle 254 on Inquiry Card.

Circle 267 on Inquiry Card.

Make this your "leap" year with

JAW® Statistical
Discovery Software
"IMP,
from the
SAS
Institute,
is the most
surprising
Mac
product in
years... with
the most
helpful
Mac interface of all the statistics programs
and one of the best interfaces ever produced
for scientific software. It's nothing less than
dazzling."
MACWORLD
Call today for a free demo disk and Points
of Interest from the leading name in data
analysis software...SAS Institute Inc.
919-677-8000. Fax 919-677-8166.
JMP is a registered trademark of SAS Institute Inc.
Copyright 0 1992

Circle 269 on Inquiry Card.

THE BUYER'S MART
A DIRECTORY OF PRODUCTS AND SERVICES

THE BUYER'S MART is amonthly advertising section which enables readers
to easily locate suppliers by product category. As aunique feature, each
BUYER'S MART ad includes aReader Service number to assist interested
readers in requesting information from participating advertisers.
Effective January 1, 1992.
RATES: 3issues-$625 6issues-$600 12 issues-$525 13 issues $500

Prepayment must accompany each insertion. VISA/MC Accepted.
AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers

ACCESSORIES
RADIOACTIVE?

Plot ¡Ion your PC with The RM-60 RADIATION MONITOR
Serial or pnnter port Detects ALPHA • BETA • GAMMA • X.RAY
MicroR. 1000 Ornes the resolution of standard geiger counters.
Excellent for tracking RADON GAS Find sources New Version 2.8
+WINDOWS. Plot • Background • Cosmic Rays • Clouds • Foods
Calt/Wnte for PC MAGAZINE review • TSR • GM Tube
VISA/MC/EURO Phone orders Not satisfied? Full refund.

800-729-5397 or Tel/Fax: (302) 655-3800

ACCOUNTING SOFTWARE

BAR CODE

UNBEATABLE TRIO

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

THE

BUSINESS MANAGER
5199.99/nehvk/5239.99
The most integrated accounting system available. Tracks
sales, quotes, inventory, and prints invoices.

PAYMASTER PAYROLL ACCOUNTING

Single $79.95
Makes all deductions & prints payroll checks & W2 reports.
THE ORDER CENTER
599.99/netwk/$139.99
Pop-up windows show inventory, quantity, price and back
orders.

PIEDMONT DATA CORP.

Aware Electronics Corp.

P0 Box 4299. Wilmington, DE 19807

must furnish typewritten copy. Ads can include headline (23 characters
maximum), descriptive text (250 characters is recommended, but up to 350
characters can be accommodated), plus company name, address and
telephone number. Do not send logos or camera-ready artwork.
DEADLINE: Ad copy is due approximately 2months prior to Ésue date. For exampe: November issue doses on September 8. Send your copy and payment to THE
BUYER'S MART, BYTE Magazine, 1Phoenix Mill Lane, Peterborough, NH 03458.
For more information calll Margot Gnade at 603-924-2656. FAX: 603-924-2683.

5511 Monroe Road. Charlotte, NC 28212
1-800-343-3210

$149.50

Add bar codes and big graphics characters to your
program. Print from ANY MS-DOS language. Bar
codes: UPC, EAN, 2 of 5, MSI, Code 39. Epson,
Oki, IBM dot matrix text up to e. LaserJet up to 2".
Font cartridges not required. $ 179-$239. 30- day
$$ back.

Worthington Data Solutions
417-A Ingalls St

(408) 458-9938

Santa Cruz. CA 95060
(800) 345-4220

Inquiry 705.

AUTOMATION
CUT RIBBON COSTS
Re- ink your printer ribbons quickly and easily. Do all
cartridge ribbons with just one inked For crisp, black
professional print since 1982. You can choose from 3
models:
Manual E-Zee Inker-539.50
Electric E-Zee Inker-$94.50
Ink Master ( Electric)-5189.00

DISTRIBUTED PROCESS CONTROL

BAR CODE READERS

Real- Time Plant Automation SCADA. Online control
specification, dynamic plant mimics, alarm processing,
trends, data archiving, reports, recipes, process overview.
simulation facilties. Modbus I/O drivers and I/O specifications
included. Demo system $50. Full system $750. Contact Dr.
Etienne de Villiers at,

Keyboard emulation for PC/XT/AT & PS/2's, all
clones and any RS 232 Terminal. Transparent to
your operating system. Available with Steel

BORG INDUSTRIES

P.O. Boo 695. Parklands 2121. South Africa

1000s of satisfied users. Money-back guarantee.

VVV PROCESS AUTOMATION

525 MAIN ST., JANESVILLE, IA 50647

1-800-553-2404

Tel/Fax (+27)-11-646-8298

In IA: 319-987-2976

Inquiry 701.

wands, Lasers, Slot & Magstripe Readers. Same
day shipping. 30- day money- back guarantee.
One-year warranty. Reseller discounts available.

AMERICAN MICROSYSTEMS
2190 A Regal Parkway, Euless, TX 76040
(800) 648-4452 (817) 571-9015

FAX (817) 685-6232

Inquiry 706.

BAR CODE
KEYBOARD, VIDEO, MOUSE
Extension with EXTENDER
Splitting with COMPANION
Switching with COMMANDER
Boosts signals up to 600 feet. Control up to 96 PCs
with one keyboard and monitor.

CYBEX CORPORATION
2800H Bob Wallace Ave.. Huntsville, AL 35805

Phone:

205-534-001 1

Fax: 205-534-0010

LABELING SOFTWARE

BAR CODE PRINTING SOFTWARE

On EPSON, IBM, OKI dot matrix or LaserJet. Flexible
design on one easy screen. Any fomiat/size. Up to 120
fields/label. 18 text sizes to 3"- readable at 100'. AIAG,
MIL- STD, 2 of 5, 128, UPC/EAN, Code 39. File Input &
Scanned logos/symbols ( PCX)-$279. Other programs
from $49. 30- day $$ back.

• MS/PC DOS SYSTEMS
• 9 & 24 PIN DOT MATRIX
• H-P LASER JET/PLUS/SERIES II
• MENU- DRIVEN or MEMORY RESIDENT
• CODE 39, I2/5. UPC A/E, EAN 8/13
• BIG TEXT & BAR CODE SOFTFONTS

Worthington Data Solutions
417-A Ingalls St., Santa Cruz, CA 95060

(408) 458 - 9938

( 800) 345-4220

AMERICAN MICROSYSTEMS
2190 A Regal Parkway, Euless, TX 76040

(800) 648-4452 (817) 571-9015

FAX (817) 685-6232

Inquiry 702.

MAC OVERSEAS? We've Got
220V/ 1 15V Converters
TAKING

All Wattages
Your Converter & Cable Connection Source!

Cables • Books • Computer Batteries
No California's Largest in- Stock Computer Supplies & Parts Inventory

(800) 321-4524 ( CA)
(800) 548-7135 ( US/Can)

ELECTRONICS PLUS inc.

BAR CODE READERS
For PC, XT, AT, & PS/2, Macintosh, and any RS232 terminal. Acts like 2nd keyboard, bar codes
read as keyed data. With steel wand-$399. Top
rated in independent reviews. Works with DOS,
Xenix, Novell, Alloy, - ALL software. Lasers,
magstripe, & slot badge readers. 30-day SS back.

Worthington Data Solutions
417-A Ingalls St . Santa Cruz. CA 95060
(408)

458-9938

(800) 345-4220

PORTABLE BAR CODE READER
Battery operated, handheld reader with 64K RAM. 54 key
keyboard, real-time clock, 2X16 LCD display, and built-in
calculator. Supports WAND, CCD, and LASER. Built-in
program generator supports multiple programs and
data files. Interlaces to PC & PS/2 keyboards. RS-232
terminals, and HAYES compatible modems. 30- DAY
MONEY- BACK GUARANTEE

AMERICAN MICROSYSTEMS
2190 A Regal Parkway. Euless, TX 76040

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232

Inquiry 703.

HEWLETT PACKARD

Buy - Sell - Trade
Laser Jet 111110
Color Pro ( 7440)
Laser 2000 2Meg/4 Meg upgrades HP- 7550A
Desk Jet
Draft Pro DXLJEXL
Rugged Writer
Draftmaster I/II
Electrostatic Plotters C1600 ( D Size) /C 1601 ( ESize)
Science Accessories Corporation Sonic Digitizers
36 x48" ( 27501
60" x72 3175)

T. E. Dasher & Associates

4117 Second Ave., S. Birmingham, AL 35222
Phone: (205) 591-4747 Fax: (205) 591-1108
(800) 638-4833

Inquiry 704.

PORTABLE READER
Battery-operated, handheld reader with 64K static
RAM, 2x16 LCD display, 32- key keyboard, RealTime- Clock. Wand or laser scanner. Program
prompts and data checking through its own keyboard. Easy data transfer by RS-232 port or PC,
PS/2 keyboard. Doubles as On- Line Reader. 30-day
$5 back.

Worthington Data Solutions
417-A Ingalls St,. Santa Cruz. CA 95060
(408) 458-9938
( 800) 345-4220

BAR CODE READERS
Complete line of bar code reading hardware and software
for PC/XT/AT/PS/2 & terminals. Reads all major
symbologies ( 39, 12/5, UPC/EAN). Laser scanners, badge
slot & mug stripe readers. We can assist in any stationary
or portable application. 30-day $$ back. 1year warranty.
Reseller discount. We speak Spanish!

BARCODE INTERNATIONAL SYSTEMS
9190 Palm Canyon Dr., Corona, CA 91719

(714) 277-1917

FAX: (714) 277-1005

Inquiry 707.
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T1IT[u11i1
BAR CODE

CAD/CAM

DATA INPUT DEVICES

CONTOURING MOTION

BAR CODE

READ BAR CODES!
KNOW-WEDGE Laptop Edition
Complete with Wand only $ 199.00.
For alternative hardware or software solutions

CALL
COMPUTER RESOURCES GROUP

TPS Electronics

4047 Transport, Palo Alto, CA 94303
415-856-6833

629 Silverdale Dr., Claremont, CA 91711
VOICE: ( 714)624-8734

Bar Code, Magnetic Stripe Readers 8 SmartCard Encoded
Reader for microcomputers 8 terminals, including IBM PS/2
8 others, DEC. Macintosh, AT&T, CT, Wyse, Wang. All
readers connect on the keyboard cable 8 are transparent to
all software. UPC 8 39 pnnt programs, magnetic encoders,
8 portable readers are also available.

BBS:17141626-1051

Telex 371-9097 TPS PLA

1-800-526-5920

FAX: 415-856-3843

BAR CODE WEDGE & WAND: $188
(List $300) AGGRESSIVE PRICINGI...Software-transparent PC
KEYBOARD EMULATION WEDGE DECODER autoselects all
popular bar codes. with STAINLESS STEEL, RUBY- TIP WAND
(RS 232 add $ 30). MAGNETIC STRIPE readers/writers.
PORTABLE READERS. OPTICAL MARK ( test form) readers.
TIMECLOCKS 8facility entry security. LASERS, CCD scanners,
slot ( badge) readers, SOFTWARE for bar code printing. Reseller
discounts. 30day money back.

DATA HUNTER
6181 Medford, Huntington Beach, CA 92647
(714) 892-5461

Fax 714-892-9768

VARIANT MICROSYSTEMS

BAR CODE READERS DELIVER
WAND/LASER/MAGNETIC CARD CONNECTIVITY
• Keyboard wedges ( Internal/External) for IBM PC/XT/AT,
PS/2. and portables
• RS232 wedges for WISE. Link, Kimtron terminals
• Bar code and label printing software
• Full two-year warranty
• 30-Day Money- Beck Guarantee
• Extensive VAR/Dealer Discounts
46560 Freemont Bic d.. Suite 206 / Freemonl, CA 94538/(510)440-2870
800-666-413AR

Advanced BASIC library for the senous MS BASIC POS 7 8i
7.1 and OuickBasic 4.5 programmer. Complete library comprised of nearly 350 routines including the following: file
manipulation, string handling, mathematical, input fields, bit
arrays, mouse. array management, memory manipulation,
dos routines list bones 2-D file scrolling/windowing. more

International Technologies & Systems Corp.

CALL ( 409) 832-6510
AMERICAN DIGITAL TECHNOLOGY GROUP

(88 228-9487 17141 990-1889 ( 804) 741-6725 ( FAX) 990-2503

PO Box 1375, Beaumont, TX 77704

C Libraries for CAD/CAM, Engineering and GIS Applications
6504 routines for DXF input/output, graphical display, line/
ardetlipse/NURB spline construction/editing, and much more
than can be described here.
Phone or FAX (
617) 899-4350 for more information.

Building Block Software, Inc.
371 Moody Street Waltham MA 02154

CD-ROM/COLLECTIBLES
PRAVDA ON CD-ROM
PRAVDA is no more but you can obtain the 1987
edition on CD ROM. English translated articles from
the birth of Russian democracy. See the maneuvering
that began in 1987. Only one of a kind, a real buy at
$49 00, S/H

I

BOOKS/TECHNICAL
PC BAR CODE SPECIALISTS
Bar code readers designed for fast, reliable, costeffective data entry. They emulate your keyboard,
so scanned data looks just like it was typed in!
Choose from stainless steel wand, laser gun, card
slot reader, and magnetic stripe scanner. Also,
powerful Bar Code and Text printing software.
Great warranty. Generous dealer discounts.

Seagull Scientific Systems
15127 N.E. 24th, Suite 333, Redmond, WA 98052

206-451-8966

800-758-2001

COMPUTER BOOKS OUR SPECIALTY
OVER 4400 TITLES IN STOCK.
MAIL, PHONE, SPECIAL ORDERS.
TAYLORS TECHNICAL BOOKS
5455 Belt Line Rd.
Dallas, TX 75240
214- 239-TECH

800-926- READ

BAR CODE LABELER
program prints Code39,

I2x5

Codabar, 128A, B, C, all auto. UPC-A/E. EAN-8/
13 8 add-ons, DUN- 14/16. Avery laser label data
supplied. You specify height, resolution. Prints
functional, low cost bar code labels! $99.00

SJ Programs
1127 S. Patrick Drive, S. 18. Satellite Beach, FL 32937
TEL: (407) 773-8020

FAX: (407) 773-0457

Inquiry 711.

Tech

Inc*

612-934-2824 (Fax)

CD-ROM/DESKTOP
12000 DOVER CLIP ART IMAGES ON CD-ROM
• All are bitmaps scanned at 300 dpi 100's also in Post Script
(Al) format.
• Search/Retrieve software for DOS. WINDOWS and Macintosh.
• Sampler floppys available 03 5400 each plus S/H.
• Call our BBS at 612-934-4775 to download agreat demo.
• $299.00 plus SA-I ( 2.5 cents/image).

Usk Tech Inc.
800-722-9724

Fax: 210-239-8527

Inquiry 722,

Inquiry 716.

Menu driven

1-800-727-9724 ( Voice)

slo

Inquiry 721

Inquiry 715.

Inquiry 710.

Just request info about the

BASIC TOOLBOX - $99

Bar codes are easy using our FULL line of readers 8 printers.
They plug and play with your existing CPU/pnntedterminals/
software systems in your office, store, truck, factory or
warehouse. ITS' bar code DOS programs print on matrix or
laser printers. 30 day refund. 1year warranty. OEMNAR/
Dealer discounts.

655-K North Berry St., Brea, CA 92621 - Western USA
13 Welwyn Court, Richmond, VA 23229 - Eastern USA

FREE TECHNICAL REPORT!
"CAD/CAM Developer's Kit" Series

Inquiry 720.

BASIC LANGUAGE TOOLS
I. T. S. Bar Code Solutions

Ability Systems

FAX: (
415) 623-1372

Inquiry 714.

Inquiry 709.

$249

Indexer LPT• software
VERSION 3
VISA/MC
•Controls up to six step motors simultaneously.
•Linear and Circular Interpolation
•New features to accommodate machine control.
•Easy- to-use DOS device driver. Super Manual.
•CAD-CAM interface available.
Corporation, 1422 Amid Ave.
Roslyn, PA 19301(215)657-4338
FAX: (2151 657-7815

Inquiry 719.

Inquiry 713.

Inquiry 708.

FROM APRINTER PORT!

NEW

CAD

CD -ROM/ENGINEERING

PCB 8L SCHEMATIC CAD-$ 195

ADA RESOURCES ON CD-ROM

"EASY- PC" for single-sided and multilayer boards to
17x17" with up to 1500 ICs including surface mount.
Phenomenally fast and easy to use. Over 11,000
copies sold. Needs PC/XT/286/386 HERC/CGA/
EGA/VGA. Output to laserjet/inkjet/dot matrix printer,
pen- plotter, photo- plotter and NC Drill. Not copy
protected. VISA/MC/AMEX welcome. For full info circle
inquiry # or contatct us direct.

NUMBER ONE SYSTEMS LTD.

Harding Way. SI loes. Huntingdon, Cumbo, England, PE17 4WR

Tel: 011-44-480-61778

•
•
•
•
•

Compilers. Source Code. Tutor, Language Reference Manual.
Fully validated implementation of the Ada programming
language.
75o megabytes of Whitesands Ada Repository Software.
286/386 or 386-only compilers available
Call our BBS to download adetailed demo of the product.

Islo Tech Inc.

800-722-9724 ( Voice)
6
61
12
2: 9
934
34 4
213
77
24
5 r
bb
axj

Fax: 011-44-48-494042
Inquiry 723.

Inquiry 717.

COMMUNICATIONS
BAR CODE DECODING SOFTWARE
FOR PORTABLES PC'S

BAR- WEDGE is a TSR that allows you to read bar code
without a decoder. The bar code read as keyed data. By
connecting up the wand on the rs232 pon. you just have to
start the software and the reading can begin. Easy to use.
full programmable, no power required, less than 4k, easy to
integrate in your application.

SYMCOD INC.
96 Arcand C.P. 57 Victoriaville, Oc, G6P 664
Phone: (819) 751-0095
Fax: (819) 751-1292

Inquiry 712.
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VIEW CAD DRAWINGS

SIrlInVIEW Allows non-CAD users to view AutoCAD
DWG, DXF & HPGL files on PCs. Print, Plot, attach
notes and hyper- link between files. Change views and
layers. Accurate! Query databases to locate & highlight
objects on the screen.
Also, linkable SirlinVIEW/LIB allows developers to add
viewing capabilities to their own applications.

Sirlin Computer Corporation
25 Orchard View Dr., Ste Id, Londonderry, NH 03053

(603) 437-0727
Inquiry 718,

Fax: (603)437-0737

SDLC, HDLC AND X.25 SUPPORT
Use Sangoma hardware and software b provide cost
effective, robust and easy- to- use SDLC. HDLC and
X.25 links from MS-DOS, UNIX, PC-MOS, etc.
All real time communication functions performed by
intelligent co- processor card.
Full function SNA emulation packages also available.

Sangoma Technologies Inc.
(416) 474-1990

Inquiry 724

1-800-388-2475

COMMUNICATIONS

CROSS ASSEMBLERS

DATA/DISK CONVERSION

CROSS ASSEMBLERS

3780 / BISYNC
Emulation software for DOS, UNIX &
Windows. OS/2 Coming Soon! Perfect for
POS, RJE, EDI, EFT, etc. Linkable API,
Script, or Menu- Driven Interface.
End- Users • ISVs • VARs • OEMs

CALL (800) 634-3122 TODAY!

Fast, reliable with unlimited length of source code. Conditional
assembly, complete set of arithmetic and logical operators. Optional
listing with sorted Cross-reference Table. Price $ 100.00 each.
SIMULATOR -DEBUGGERS/DISASSEMBLERS
We offer excellent full-function simulators with buitton disassemble's
tor the 8048/49. 8051/52. 8080/85, and 2110 controllers, and now tor
Me 8096 and 80C196. with their unique features tally supported.
Prices from $2W to $300 each. with $ 50.00 discounts for XASM
SIN packages

Lear Corn Company

2440 Kipling St., Ste. 206, Lakewood CO 80215
(303) 232-2226 FAX ( 303) 232-8721

THE CONNECTION MANAGER FOR LANS
Serial Pon/Modem Manager- Inexpensive system Or sharing communication ports among LAN workstations. LAN System
Administrator can control number of modems, telephone lines,
direct- connect ports, and other connection devices. Provides
inbound support. conference calling support, multiple Server
support ( up to 16 ports/Server), topology independent-Nehvare
IPX/SPX or NetBIOS. Data rates 300 to 19290 baud. Bitcom Deluxe
LAN communication package included.
The Connection Manager for IPX or NetBIOS: $395.00

SOFTWAREHOUSE CORPORATION
326 State Street. Los Altos, CA 94022
(415) 949-0203
FAX: (415) 949-0208

4-BAR SYNTHESIS FOR THE PC

Inlroduang Lear Links. Vors'on ": O iii,' lantasfic Innages cle,gn pacLigu
or the PC envIronment The soltioare works in any MS.COS machine Won
EGA display and 512K minimum memory You can specify 3and 4
precision- point problems and have the program present you wIth
thousands of possable sedans as Sole. Maps wilt, 'Good' and 'Bad
linkages owns horn whet you may choose any one and lully analyze its
konematoc dmractenstms. You may also animate he linkage. add *king
dyads, draw background geometry. and many other leatures This is a
must package for mechanical designers. Price. 31250.00, interactive
Deno $2603

Lear Corn Company

2440 Kipling Sr., SM. 206, Lakewood, CO 80215
(303) 232-2226
FAX (303) 232-8721

3000 Second St North, Minneapolis, MN 55411

(612) 588-7571 FAX: (612) 588-8783
1-800-745-7571

QUALITY CONVERSIONS
to or from virtually

ANY TAPE OR DISK FORMAT!
Horan Data Services converts and translates data togrom
9-TRACK TAPE, 3480, 8MM 8. '
A" CARTRIDGES AND
ALL SIZES & DENSES OF DISKETTES.
Thousands of lormats supported including EBCDIC. ASCII,
databases, dedicated and PC word processors and typesetters.

Call 1-800-677-8885
Hours BOO AM to 5,30 PM Eastem Time
817 Main Street, Third FLoor, Cincinnati OH 45202

Inquiry 738.

Inquiry 732,

Inquiry 726.

Free test • Satisfaction guaranteed

Graphics Unlimited Inc.

Inquiry 737.

Inquiry 731.

Inquiry 725.

THE # 1CHOICE
in disk & tape conversion

for many leading corporations, government agencies,
law firms, and companies in every industry—world-wide.

CROSS DISASSEMBLERS
RS232 DATA ACQUISITION
Capture data from ANY serial device directly

Into

ANY PC program- Lotus, dBASE, Excel, etc.

Software makes corn port act like 2nd keyboard.
Many advanced features. Supports 2-way I/O.
DOS ver. $ 129, Windows $ 199 Fully Guaranteed!

T.A.L. - SOFTWARE WEDGE
2022 Wallace Street, Philadelphia, PA 19130
(8001-722-6004 ( 2151-763-2620 Fax: 215-763-9711

PROFESSIONAL DEVELOPMENT SOFTWARE

ASSEMBLERS/DISASSEMBLERS
Z80/180,
SPARC, 6800, 6809, 68HC11, 680X0,
6502/CO2, 6301, 9900

8051, 8048, 8096, 8080/85,
Z8000,

COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS
FOR THE ENGINEERING PROFESSIONAL

CALL (408) 773-8465
LOGISOFr

PO BOX 61929. SUNNYVALE CA 94086

EASIER TO USE

Update version uses windows: Call for free demo! IBM
PC <to> HP File Copy allows IBM PCs, PS/2,
compatibles to interchange files with Hewlett-Packard
Series 70, 80. 200, 300, 1000. 9000s.

Oswego Software
Box 310
Oswego, IL 60543

708/554-3567
FAX 708/554-3573

FAX 14081 773-8466

Inquiry 739.

Inquiry 733.

Inquiry 727.

IBM PC- .1TO mthIP FILE COPY

FASTER

DATA RECOVERY
RACK MOUNT MODEMS
MULTI- PORT INTERNAL
MODEMS
(505) 899-8393

Eliminate the clutter of individual modems in multiple
channel and central site installations.
Variety of rack mount and multiple- modem enclosures. Multiple
channel internal modems, Multiport serial cards, State driven and
multitasking communication tools for ASM, " C", BASIC. Serial data
communication analysis software.

VENTANA TRANSACTION SERVICES, INC.
3301-R Coors Road NW, Albuquerque, NM 87120

Lst yr dta?
We can find it.

•95% success rate • Fast turn around
•Priority service available • Clean room
•Servicing Novell, DOS, Macintosh, SyOuest
and removable media, Unix, Xenix, OS/2,
Banyan Vines, Bernoulli, Sun and more!

ONTRACK DATA RECOVERY, INC.
6321 Bury Drive, Eden Prairie, MN 55346

1-800-872-2599 •

word processors. Disk- to-disk conversions also
available. Call for more info. Introducing OCR
Scanning Services.

Pivar Computing Services, Inc.
165 Arlington HgtS. Rd., Dept AB
Buffalo Grove, IL 60089 ( 800) Convert

612-937-5161

Inquiry 734.

Inquiry 728.

CONVERSION SERVICES
Convert any 9- track magnetic tape to or from over
3000 formats including 3k ", 5'4, 8" disk formats 8.

Inquiry 740.

DIAGNOSTIC

COMPUTER INSURANCE
INSURES YOUR COMPUTER
SAFE WARE Computerowners coverage provides
replacement of hardware, media and purchased
software. As little as $49 a year covers accidents,
theft, power surges and more. One call does it all.
Call 8 am- 10 pm ET. ( Sat. 9 to 5)

TOLL FREE 1-800-848-3469

Now we're
ONTRACK in
London Too.
ONTRACK DATA RECOVERY
EUROPE, LTD.

(Local 614 262 0559)

Surrey House. 3.1 Eden SI. Krngslon upon Themes. Surrey KT? IER U.K.

SAFEWARE, The Insurance Agency Inc.

0800-24-39-96 • 44-81-549-3444
Inquiry 735.

Inquiry 729.

COMPUTER SYSTEMS
MULTIPROCESSOR BASED SYSTEMS
OS $ 50 up. Lan/Wan Batch job Oing 8 Scheduling $ 99,
Remote Control $50 up. Multi- PC's, e.g. 486-33=5999, 386334699, 286-204365; (case + 1Meg
1.44FD/IDE o PO).
Components, Multiprocessor. Transputer & accelerator
cards. Soga. Fie Ram. MultiPc housing, switches & cables,
etc. Apes, Neural Nets. Distributed Apes., Al. Your single
source for Lan/Wan/Pc multiprocessing.

MB Scientific

7432 Lake Willis Drive Orlando, FL 32821

PH: (407) 238-1451
Inquiry 730.

FAX: (407) 238-0324

POTENT WEAPON Against Dead PCs!
Top- rated PocketPOST Power-On Self-Test Card
with diagnostic software for ISA/EISA/Microchannel. 180- page book. Hones your troubleshooting skills. CALL NOW. 10% discount on

phone orders!

DATA DEPOT INC.
1710 Drew Street 65, Clearwater, FL 34615

813 -446 -3402
Inquiry 741.

DISK DRIVES

DATA/DISK CONVERSION
CONVERTING YOUR DISKETTES?
ENTRUST THEM TO US!
2500 Word Processor & Computer formats,
54", 8' Disks. Mug Tapes. Mag Cards, Cartridges.
Cassettes & 8MM Custom Conversions, Programming
& Applications Development
DISK DUPLICATION
OCR SCANNING SERVICES
Call us for Quality. Best Prices and Ounkest Turnaround Time.
COMPANY COMPENDIA, INC., 55 E. Washington St,
0237, Chicago, IL 60602 TEL 1-800-374-DISK FAX, 312-419-1390

Inquiry 736.

FAX 813-443-4377

IBM PS/2 HARD DRIVES
30MB
30MB
60MB
120MB

MOD
MOD
MOD
MOD

30, 30-286
501 55SX
50Z, 55SX, 70
50Z, 55SX, 70

$350
450
695
795

New, genuine Big Blue Product with 1yr. Warranty.
Call for Model 60/80 drives. Terms: COD/MCNisa

COMPUTER TECHNIQUES
Merritt Island. FL 32953-3484

Phone/Fax (407) 453-8783
Inquiry 742.
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THE BUYER'S MART
New SRAM Disk Emulator
4 to 64Mbytes • No MOVING PARTS •
NO SOCKETS • ROBUST • RELIABLE • FAST
All SMT • Non-Volatile
Fits ATISA bus • DOS compatible
No external software required. From $ 1590.

BUSINESS MACHINE INTERFACES INC.
1 - 800-663-4605 ( USA)

(416) 756-9477

HARDWARE/COPROCESSOR

G.I.S.

DISK EMULATION

Digital Base Maps

DIGITAL SIGNAL PROCESSOR

Local Street Maps, State Maps, and World Maps
for AutoCAlr, MicroStation , ,

DSP products for the IBM PC AT. Our TMS320C25 and
TMS320C51 based boards, with extensive software,
feature 250 Khz multi-channel ND and D/A, up to 192
Kwords RAM. very high throughput to PC RAM and disk,
and are priced competitively with traditional Analog 10
boards. Call us about your applications.

Atlas*GIS, MapInfo , ,or DXF , ,
Gigabytes of Map Data available!
M

icro Map

&

CAD

(303) 988-4940

FAX (416) 756-4118

Ph/FAX (716) 473-3610

Inquiry 753.

Inquiry 747.

Inquiry 743.

DALANCO SPRY
89 Westland Ave., Rochester, NY 14618

EDUCATION

HARD DRIVE REPAIR

LANS

B.S. & M.S. In COMPUTER SCIENCE

Pre-Owned Electronics, IncTM

The $ 25 Network

The American Institute for Computer Sciences offers an indepth correspondence program to earn your Bachelor of
Science and Master of Science degrees in Computer Science
at home. B.S. subjects covered are: MS/DOS. BASIC.
PASCAL, C. Data File Processing. Data Structures 8
Operating systems. M.S. program includes subjects in
Software Engineering and Artificial Intelligence.

AMERICAN INST. for COMPUTER SCIENCES
2101- BY Magnolia Ave South, Sle 200. Birmingham, AL 35205

800-767-2427

205-323-6191

THE Independent Provider, serving the Dealer,
Professional, Corporate, Government, and
Educational Buyer since 1985

APPLE II & MACINTOSH
SYSTEMS • PARTS • EXCHANGE REPAIRS
Call tor aCatalog. 800 -274 -5343
INT'L: 617-275-4600 • FAX: 617-275-4848
205 BURLINGTON ROAD • BEDFORD, MA 01730

DESKTOP MODEL RAILROADING
Lay out some track! Design with precision CAD tools
including ruler. gnd, zoom, unique autocurve tool.
Sketch some scenery! Use color art tools to draw frees,
structures, rivers, labels. logos.
Run some trains! Make custom trains, operate switches,
speed controls, uncouplers, waybills. loads. Watch for
tunnels, bndges, crashes.
Design Your Own Railroad $59.95

Abraccidcitcs

Skeptical?

We

make

Information

believers!

Modes

P.O. Drawe, F Denton, TO 76202

817-387-3339

Orders 800-628-7992

LANS/SOFTWARE

HARDWARE
MYLEX MOTHERBOARDS

386
386sx
486
486
GXE 020 B
DCE 376
LNE 390

•Connect 2or 3PCs, XTs, ATs
•Uses serial ports and 5.wire cable
•Runs at 1150 baud
•Runs in background, totally transparent
•Share any device, any file, any time
•Needs only 141( of RAM

Inquiry 754.

Inquiry 748

ENTERTAINMENT

Try the 1st truly low -cost LAN

33MHz, 64k IDE, 2SP&PP
5 595
20MHz, IDE, 2SP&PP
349
50/33MHz, 64k cache (baby) ISA 1195/895
50/33MHz, 128k, EISA
1995/1495
EISNTIGA Graphics Adapter
1179
EISA/SCSI Adapter
695
Network Interface for EISA 32 Bit
325
2 Year Warranty Factory Service

EXAUNX, Inc.

PO Box 2440, Eugene, OR 97402
To order or request free catalog:
(8001451-4871
Inquiries: ( 503) 342-3030
FAX ( 503) 683-1925

(800) 992-5469

Inquiry 744.

Inquiry 749.

Beautiful Buffalo. New York USA

FAX (716)882-9650

NetRunner/FreeLAN NOS

The most reliable and lowest cost LAN software
NetRunner Remote Control, Remote Printing. File Transfnr,
Remote Execution. Runs on NetBIOS, Novell. and Modern/
RS-232. Starter Kit $24.95. Unlimited: $99.95.
FreeLAN NOS: File Sharing, Printer Sharing, File/Record
Locking, Printer Spooling. NetBIOS based, non- dedicate
solution Runs on Ethernets, Arcnets. and Serial Port:,
Starter Kit. $39.95. Unlimited: $ 149.95.

Crystal Computing Corporation
P.O Box 9527, San Jose CA 95157-0527
Tel (800) 726-6209 (408) 446-1522 Fax: (408) 996-2899

Inquiry 755.

LAPTOP COMPUTERS
Go,

NEMESIS, Go

Go - a Zen game. So appealing, it has endured 4.000
years. So useful governments study it.
NEMESIS Go Junior entices novices of any age.
NEMESIS Go Master Deluxe satiates the addicted.
Windows. Macintosh and DOS versions available.
Chaos Manor User's Choice Award (BYTE/1990)

Toyogo, Inc. (800) 869-6469
PO Box 25460-Y, Honolulu, HI 96825-0460

(808) 396-5526

fax: (808) 396-4126

Microcomputer Pricel

• Multi-Task
• REAL DOS

• Unlimited Users'
• NOVELL Compatible

A TRUE 32 BIT 0/S
•Software only, or complete Hard Drive Setup ( nevi)
•Complete setup with °Oldies. DOS 8DOS files menu 8system manual
•Chance to win one ,1-900-420-3709 re 8371910 per call free demo sent)

OCTOPUS SYSTEMS Inc.
'Many DOS arms to serve you'

404 -448 -4980

FAX. 404-448-5032

FLOW CHARTS
Have you seen the latest breakthrough in
software diagramming?
ADS Diagrammer is a Microsoft windows 3.0 drawing
tool that allows you to create complex software
diagrams taster and more easily than ever before!
Call for your free trial disk today!

Atlantic Design Systems

77 Sprucewood Or. Gifford, NH 03246

Phone: ( 800) 745-6095 or (603) 524-2943
Fax: ( 603) 524-3657

NOTEBOOKS SAVE!

TOSHIBA • EVEREX • ZENITH • AT & T • TANDON
AST • SHARP • BOND WELL • ALA • LIBREX
PANASONIC • ALTIMA • LEADING EDGE
PACKARD BELL • SAMSUNG • NEC • TI • COMPAQ
•We ALSO carry accessories and software -

Computer Options Unlimited
12 Maiden Lane, Bound Brook, NJ 08805

CALL: (800)424-7678 Need Help?: 908-469-7959
9-9M-F 9-5 Sat. 6days Worldwide Sales

HARDWARE/COMPUTERS
SC/FOX'TM EMBEDDED COMPUTERS
PC Parallel Coprocessor Plug-in Boards.. 15 MIPS avg 50 MIPS burst
using the SC32 32-bit CPU or the 16-bit Hams ATO 2000'•
SIR Master/Slave System CoNroller BBC: 18 MIPS avg 70 MIPS burst.
uses RTX 2000 cpu. SCSI. 2ser. Iplr ports. to 640E bytes.
Stend-Alona Single Board Computers:18 MIPS avg 60 MIPS burst. 3U
or 1C0x100mm Eurocard.see using either SC32 or RTX 2003
Ideal for embedded real.time ,
processing, OEM software
•

robotics. and signal

•

SILICON COMPOSERS INC

14151 322-8763

208 California Avenue, Palo Alto, CA 94306

Inquiry 751.

Inquiry 746.

SAVE! LAPTOPS

Inquiry 756.

Inquiry 750.

Inquiry 745.

$250

MAINFRAME POWER

IBM CONVERTIBLE

MEMORY- 128K $79 256K $225
MODEMS- Standard $ 75 Enhanced $ 175
CRT ADAPTER-for monitors $99
SE RIALJPARALLEL ADAPTER-5120
MONITORS-Monochrome $59 Color $ 109
COMPACT Carrying Case $39
ENHANCED LCD-$ 79
BATTERY-$98
HARD DRIVES-20 Meg- S495
40 Meg-$695
MORE ACCESSORIES AVAILABLE

COMPUTER RESET
P.O. Box 461782. Garland. TX 75046

Phone (
214) 276-8072 BBS & FAX (214)272-7920

Inquiry 757.

LAPTOP PERIPHERALS
WINDOWS FLOWCHARTER $129
RFFlow 2.0

is a professional drawing tool for
flowcharts & org. charts. Requires Microsoft Windows 3.0. 100 shapes auto adjust in size. Diagonal
lines and curves. Auto line routing and re-routing.
Click on a shape to bring up a sub-chart. Move
charts to other apps. via the Clipboard. Call for free
trial disk.

RFF ELECTRONICS
1053 Banyan Court, Loveland. CO 80538
Phone: ( 303) 663-5767

FAX: (303) 669-4889

SDK-386TM 8
'386 is a ', seamark of Intel Corporation. Used by permission
BRAND NEW AND AVAILABLE ONLY FROM URDA,
INC. along with the URDA SDK- 85 and SDK- 86 educational trainers and microprocessor development systems.
The URDA SDK- 51 will be available next year. Other 8,
16. and 32 bit systems are available.

Phone URDA, Inc.
1-800-338-0517 or 412-683-8732
Inquiry 752.
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LAPTOP PERIPHERALS
NEW LOW PRICES ON:
• Battery Powered Printers
• Portable Hard Drives
•Laptop Expansion Systems
•Backlites AND MORE!
Call for free catalog

AXON IX CORPORATION
(800) 866-9797

Inquiry 758.

LAPTOP PERIPHERALS

SECURITY

ACOUSTIC ADAPTERS
NEW 9600 bps

•World Wide Data Connection
• To 9600 bps error free (w V 32/V 42 modem)
• For Executives, Journalists, Sales Professionals
• RJ-11 Modern Connection
• Self Test, Auto On/Off
• Smallest. Most Adaptable, Made in USA
•Call for lowest price in the industry

Information Machines

Woodland Hills CA
FAX 8113-884-5853

We) 884-5779

Inquiry 759.

SHAREWARE

FIGHT PIRACY!

FREE SOFTWARE for IBM'

* EVERLOCK 3.0 *
SOFTWARE COPY PROTECTION
NOW Option Board Safe-New Remote Registration
New CPU LOCK-CO ROM LOCK and more
* EVERKEY HARDWARE LOCKS *

Az-Tech Software, Inc.
Call for a
FREE
Demo

201 East Franklin, Richmond, MO 64085
(316) 776-2700
FAX ( 816) 776-8398

(
800) 227-0644

Inquiry 765.

UPGRADE KITS

Other Kits And Cd Titles Available
Call for Prices and FREE INFO.

Computech Computer Services
9254 SW 38 Street Miami FL 33165 (305) 861-2723

Inquiry 760.

SMC SOFTWARE PUBLISHERS
619-931-8111 ext. 511
Inquiry 770.

MULTI- MEDIA

MEDIA VISION KIT ($ 799)- Pro Audio Spectrum Card,
Int. Sony Cd Drive, Comptons Encyc. Cd, Jones in The
Fast Lane Cd and MS Windows W/Multimedia On Cd.
SOUND BLASTER KIT ($679)-Sound Blaster Pro Card,
Int, Panasonic Cd Drive, and 5Cd Titles.

GET 15/5.25" or 8/3.5" Disks full of
our best selling software— FREE. Games,
Windows®, clip art, fonts, utilities, business,
educational, desktop publishing, religion,
home/health. Pay only $5.00 shipping/handling.
Credit cards only. Call Today'
TRY US!

SOFTWARE/ACCOUNTING
THE ULTIMATE COPY PROTECTION

•Completely menu driven
•Defeats all Hardware/Software Copiers
•No Source Code Changes
•Mulbple Layenng
•No Damaged Media
•Full' Hard Disk 8LAN Support
•Unlimited Metenng. FREE Demo Disk
STOPVIEW, STOPCOPY PLUS ,

dBASE BUSINESS TOOLS

Dune Simply
The Best
Ways To
Protect Your FaMable
Software Investment

(800)879-2224

BBI COMPUTER SYSTEMS, INC.

um) 871-1094

•GENERAL LEDGER
•ORDER ENTRY
•JOB COSTING
•BILL OF MAILS
•PAYROLL

TLC TECHNOLOGY

1831 Wells Branch Pky,Suite 222, Austin. TX 78728
(5121 795-3403

S&H

Cred. Card-Check- COD

8586 Miramar Place, San Diego, CA 92121
(619) 452-0044

(800) 223-9963

Inquiry 771.

PRINTER UTILITY
NO MORE PAPER SWAPPING

PURCH OREVINVNTORY
ACCOUNTS RECVABLE
JOB ESTIMATING
SALES ANALYSIS
ACCOUNTS PAYABLE

$99/$1 98 ea. +

dATAMAR SYSTEMS

14105 Heritage Lane, Silver Spring, MD 20906
FAX: (301)460-7545

Inquiry 766.

Merge text and PCX files for ouput on aHP LaserJet or compatible with FormPrInter 1.0. Run from DOS or integrate
into your app. Preload images in printer memory for
increased throughput. Include Code 39 bar codes using
escape sequences in the text file. Create the PCX files with
the editor of your choice. Fully configurable. EXE $ 79.00.
With source code IMS-C & MASM) $ 109.00

•
•
•
•
•

SOFTWARE/BUSINESS

DATA ENTRY SOFTWARE

Cop's CopyLock II

Full featured, heads-down data entry
with two- pass verification, edit language,
operator stats, much more! Designed for
the PS/25,PC, XT, AT or compatibles.

The professional software protection with
TRUE Machine Install. Option Board
Supports OS/2, Windows and

safe.

Trace.

LINK Computer
+ 45 31232350

Fax: + 45 31238448

US/CAN: 800-344-2545

FAX: 408-923-7061

PCs from $395

LAN version available

FREE 30 day trial

Computer Keyes
21929 Makah Rd..
Woodway, WA 98020

Tel:
Fax:
USA:

206/776/6443
206fT76-7210
800/356-0203

Inquiry 761.

PROGRAMMERS TOOLS
C and C++ DOCUMENTATION TOOLS
•
•
•
•
•
•
•

C-CALL ($69) Graphic- tree of caller/called hierarchy.
C-CMT ($69) Generate, insert, update comment- blocks.
C- METRIC ($59) Path complexity, lines/stmts/comments
C- LIST ($69) List. acton-diagram, reformat programs.
C- REF ($59) Local/global/parameter cross-reference.
C-DOC ($ 199) All 5as 1DOS program, <= 15,000
Professional ($299) <= 150.000 lines, DOS, OS/2. Windows.

SOFTWARE BLACKSMITHS INC.
6064 St. Ives Way. Mississauga, ONT, Canada L5N-4M1

(416) 858-4466
Inquiry 762.

SOFTWARE/ENGINEERING
BIT- LOCK' SECURITY

Piracy SURVIVAL 8 YEARS proves effectiveness of
powerful multilayerecl security. Rapid decryption
algorithms. PARALLEL or SERIAL port- transparent
security device. Complemented by economical KEYLOK", and multifeatured COMPU-LOCK". including
countdown, timeout, data encryption, and multiproduct
protection. ( Dos/Unix/Mac). Also, access control.

MICROCOMPUTER APPLICATIONS
3167 E Otero Circle, Littleton. CO 80122
(303) 770-1917

Inquiry 767.

Boost Your BASIC!

OPEN SYSTEMS ?
Technical Crime is both Profitable and Low Risk
AM/CrySys'. gives you the Banking Industry Solution

TeraTech

(
800) 447-9120 x111

Dept 8613 Suite 360.3 Choke Cherry Rd, Rockville, MD 20850

(301)330-6764

Fax ( 301) 963-0436

Inquiry 763.

0 Max Performance, Min Memory
0 Key Manager and Distributor
0 Files, Bases, Media, Messages
0 Interlaces and Utilities

N L ISystems

Inc.

PO Box 103, 5051 Nesttun, NORWAY
Intl: +47 510 6620
$

Fax: +47 510 5621

Inquiry 768.

ROM BIOS UPGRADES

SHAREWARE

AMI, PHOENIX & MR BIOS

THE AMISH OUTLAW

Upgrade your IBM PC, XT, AT or compatible. Also
386SX 8 386 versions. Supports 2 user- defined hard
drives, 101/102 KB, 360, 720, 1.2 8 1.44 floppies,
setup in ROM. All Video, Windows 3.0 Diagnostic in
ROM AMI 286 8 386 versions only. CALL. New
version just came in,

SHAREWARE COMPANY

Advanced Softwa re
8Stiles Road, A1A, Salem, NH 03079
800-835-2467 603-898-2362
Fax: 603-890-1185

Inquiry 764.

WITH EVERY ORDER YOU WILL RECEIVE AGREAT NEW GAME
NOT LISTED IN OUR CATALOG ABSOLUTELY FREE
ALL DISKS HAVE EASY- TO- USE MENUS
SIMPLY TYPE "GO" TO ACCESS PROGRAMS
$3.00 PER DISK 1-9 - $250 PER DISK 10- UP
35" AND 525" DISKS SAME PRICE
OM PUBLIC DOMAIN AND SHAREWARE ONLY)
3705 RICHMOND AVE., STATEN ISLAND, NY 10312
1-18001 947-43413 or ( 7181 317-0198
FAX 1-1718) 966-4766

Inquiry 769.

EV See

$ 130/ea.

13 Logic*

MOSFET BJT JFET & others. I Over 100 components.
Transient, Ac, DC analyses.
Interactive and batch simulations
Graphs &tabulates results.
View results in timing diagrams.
Graphical Schematic Entry
•Now in use at over 20 major universities •

Beige Bag Software

Ph: ( 313)663-4309
Fax: ( 313) 663-0725

715 Barclay, Ann Arbor. MI 48105

Inquiry 772.

ProBas adds 938 new commands to QB and POS.
Written in assembly for blinding speed, ProBas makes
your programs fast and professional looking! Easy to
use, money- back guarantee. Nine other add-ons for
BASIC and Visual Basic available-call for your FREE
copy of " 10 Easy ways To Boost Your BASIC".

0 US Govt. Approved Methods
0 External & Internal Keys
0 Protect, Authenticate Data
0 Multiple Interlocked Arming

Analog & Digital

Circuit Design & Simulation
for Windows'. & the Macintosh'.

Analog Circuit Simulation
1
/
1
/
1

PC and Macintosh CAE
Schematic Entry
SPICE Simulation
Monte Carlo Analysis
Parameter Sweeping
Filter Design

1 Extensive Model Libraries
1 Waveform Analysis
1 Report•Ouality Plotting
/ Full SPICE programs starting
at $95. Complete systems
from $990

in t
uso ft

P0 Boo no. San Pedro. Ca 90733-0710
310-833-0710, F83: 310-933-9658
Call for your Free Demo and information kit

Inquiry 773.

Worstcase Gets Even Better!
ECA-2 Analog Circuit Simulator
Offers the best Monte Carlo and Worst- Case Analyses
• Interactive/batch modes • Full Nonlinear Simulator
•On-line, Real-Time Graphics • Multiple Plots
•AC, DC, Transient, Fourier, Temperature
• AC & DC Sensitivity • Component Sweeping
• ALL included with TWICE the speed at HALF the cost!

Tatum Labs, Inc.

P 0 Boo 1263. Ann Arbor, MI 49106-1263
(313) 663-8810

Inquiry 774.
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THE BUYER'S MART
SOFTWARE/GRAPHICS

SOFTWARE/PACKAGING

TIFF, PCX, TARGA, GIF, DIB, BMP, WMF, WPG

FREE SOFTWARE
PACKAGING CATALOG

AccuSoft Image Format Library
Import, export. convert, display and print images. DOS 8
Windows versions included in one low priced, royalty free
package. Sample applications with complete source code.
Compatible with all major C, C.n compilers and all Windows
languages. Supports all flavors of each format up to 24
bits/pixel. 30 day satisfaction guarantee. $295

AccuSoft Corporation
160 E. Main St, Westboro, MA 01581
1800) 525-3577

( 508) 898-2770

Everything you will need to Package. Distribute. and Ship Your
Software From manuals and binders to mailers and shippers

LABELS •

LABELS •

LABELS

For your diskettes. plain or custom printed
dot matrix or laser pnnter... free samples
• ••
FREE

CATALOG...
Hice 8. Associates

1
800 -336 -9898 (U.S.)

353-1-284-4223 ( Europe)
10474 Santa Monica Blvd. Suite 404. Los Angeles. CA 90025

Phone/Fax: 513-777-8586

Inquiry 786.

Inquiry 781.

Inquiry 775.

SUPER VGA GRAPHICS LIBRARY
for video boards using Tseng Labs ET4000 chip. Over
60 routines callable from MS FORTRAN. Up to
1024x768x256 colors with 1MB video memory. 2-D 8
3-D w/perspective. Flat 8 Gouraud shaded polygons.
Mouse 8 joystick support. Scale and rotate text.
Store/retrieve in PCX format. $ 100 postpaid. Demo $ 10,
refunded w/purchase. Specify 5.25" or a5" diskette.

AEROSOFT CORPORATION

5562 Bells Ferry Rd., Suite 233, Acworth, GA 30101
(404) 917-1309

SOFTWARE/SCIENTIFIC

UPS

Weather Monitor & Weatherlink!

APC protects more LANs than any other brand of UPS. Call
for your FREE power protection handbook detailing:
•Smart- UPS high-pertormance prolecton. PC Magazine's Editors' Choice
•Back- UPS cost-effective protection starling at $ 169
•PowerChute automatic shutdown software for all mapr OS
•SurgeArrest network grade surge protection

The ultimate in weather monitoring systems! A state-ofthe-art weather station and a PC link allow you to view,
record, summarize, and graph weather information. The
perfect marriage of computer and weather technology.

3465 Diablo Avenue, Hayward, CA 94545
1-800-678-3669 • FAX 1-510-670-0589

ELIMINATE LAN DOWNTIME AND DATA LOSS

"Our highest marks go to the Smart- UPS 900" BYTE 5/91

American Power Conversion APC Europe

DAVIS INSTRUMENTS

errs

132 Fairgrounds Road
West Kingston. RI 02892
800-541-8896

UTILITIES

SOFTWARE/SORT
TG- Professional v. 4.0

"The Ultimate CAD/CAM/CAE Graphics Engine"
TG- PROFESSIONAL, the most completeC/C..• toolbox of 2D & 3D
geometric routines available today. Over BOO roo/eres including NURBS.
OUF. Graphics, Surfacing, Hidden Une, Volumes, Areas, Transforms.
Perspectives, Polygon ( lnVUnpin/MI). Clipping, Tangents Auhlrles library
with Graphics mimes for drawing using BGI or MSC GrapNcs and mom
Full source 30 day guarantee USA 5500.00. Foreign 5565 00US
Technical information available

OPT-TECH SORT/MERGE

MEMORY MANAGER ON THE FLY

Extremely fast Sort/Merge/Select utility. Run as an MSDOS command or CALL as a subroutine. Supports
most langauges and file types including Btrieve and
dBASE. Unlimited file sizes, multiple keys and much
more! MS-DOS $149. OS/2, XENIX, UNIX $249.

Dynamic Memory Control automatically loads and
unloads TSRs and device drivers without having to
reboot. Eliminate multiple CONFIG/AUTOEXEC Ides.
Converts TSRs and drivers to self- removing programs.
Order from: The Connection $49 1-800-336-1166.

(702) 588-3737

Disk Software Inc.

Opt-Tech Data Processing

2116 E. Arapaho Rd., Suite 487. Richardson, TX USA 75081
Phone: 214-423-7288 • 800-635-7760 • FAX 214-423-7288

P.O. Box 678 - Zephyr Cove, NV 89448

Adlersparre 8. Associates Inc.
501-1803 Douglas St., Victoria, BC V8T 5C3

Tel: (604) 384-1118

Fax: (604) 384-3363

Inquiry 788,

Inquiry 783.

Inquiry 777.

4Rue St. Claire DeVille Lognes
77447 Marne la Vallee Cedex 2.
FRANCE 433)160178463
Fax: (+33) 160178029

Inquiry 787.

Inquiry 782.

Inquiry 776

SOFTWARE LOCALIZATION
Since 1980. IDOC has translated hundreds of packages for the
world's most prominent computer buns: Ashton-Tate, Breland, HP,
Sun Microsystems. Novell and many more. We ol'er FULL
SOFTWARE ADAPTATION WITH IN-HOUSE ENGINEERING,
TRANSLATION INTO ALL MAJOR LANGUAGES WITH IN-HOUSE
LINGUISTS, DTP SPECIALISTS, AND EDITORS. With production
and sales offices in Los Angeles, Dublin. Milan, Buenos Aires. and
Tokyo ( Fall 92).100C is the leader in worldwide translation services.

IDOC, an International Documentation Company

8586 Monticello Dr., West Chester. OH 45069

FAX ( 508) 898-9662

TRANSLATION

SOFTWARENOICE/FAX

RAI N DROPT.
FAST, compact PrIScrn Utility for end users AND
developers. Hardcopy as fast as 10 secs. Average binary
size - 6 kbyte. 14 video graphic standards. Scale, rotate.
colorize and more. ' CALL' from user- written programs.
Complete 9- 8 24-pin dot-matrix. inkjet, and laserjet library
$44.95 $3 suit.

MULTI-VOICE' TOOLS

Multu.Vace Tools is acomplete development Toolkit for Pascal or -C"
to access all the features for most speech processing boards available
today 11 helps you vireo MULTI- LINE VOICE APPLICATION systems in
minutes. A number of programming examples are provided. All
programs and libraries are delivered with source code.
Dialogrc. Rhetorex, Pika, VBX: 5599. Watson ( Single Line): 599. ALSO
AVAILABLE: Fax Programmer's Toolkit ($ 199). Based on CAS
specifications. Visa/MC accepted

ITI Logiciel

ECLECTIC SYSTEMS

8106 St. David Cl.. Springfield, VA 22153
(703) 440-0064

Fax (703) 455-8965

4263 Cnstophe-Colomb Montreal Quebec Can. H2J 302

TEL (514)597-1692

FAX ( 5141 526-2362

Sorry, Anti-Virus Software

Compare anti-virus software and the ViruStop PC Immunizer Card
ViruStop
Leading Software
Occupies Ram
NO
YES
Needs constant updates
NO
YES
Vulnerable to virus infection NO
YES
Take time to scan drives
NO
YES
Can be deleted
NO
YES
Password Function
YES
NO
Network Compatibility
YES
Requires Special Version
Cost ( SUFI extra) $59 580 and up, plus the upgrade costs

MULTIX, INC. 4203 BellwayDr. Suite 7. Dallas TX 75244
Tel:12141239-4989 Fax:12141239-6826 We accept MasterCard and VISA
Inquiry 789.

Inquiry 778.

STATISTICS
FORTRAN GRAPHICS

GRAFMAI IC
FOR THAN callable graphics Library for
creating 2-D and 3-D graphics, contour plots and solid
models. PRINTMATIC and PLOTMATIC provide high
resolution FORTRAN callable pnnter and plotter drrvers for
your graphics. NO ROYALTIES. $249.95 ea.
Supports Mrcrosolt/Lahey/RM FORTRAN compilers

Jewell Technologies, Inc.
130 Nickerson St., Suite 105, Seattle, WA 98109

1 (800) 284-2574 (206) 285-6860

VISUALIZE YOUR DATA
MCA. transforms most marketing and social
science data to easily understood perceptual maps.
Communicate complex relations with ease using
presentation quality charts. Most printers supported.
Demos available.

Bretton-Clark
89 Headquarters Plaza, Morristown, NJ 07960
(201) 993-3135

Wenham Software Company
5 Burley St., Wenham, MA 01984

(508) 774-7036

FAX: (201)993-1757

Inquiry 790.

Inquiry 784.

Inquiry 779.

Why You Want BATCOM!
BATCOM is a batch file compiler that transforms your
.bat files to . exe files to make them faster. BATCOM
extends DOS with many new commands so you can
read keyboard input, use subroutines, and much more.
In addition, BATCOM protects your source code. No
royalties! Only $59.95. Order today!

WINDOWS

SOFTWARE/MATHEMATICS
Mathematical Modeling On Your PC
Science
Engineering
Business
• Faster, Easier. more Powerful than other methods
• Nonlinear Algebraic and Differential Systems
• Solve For Any Parameter Values • No Programming
• Complex • Vectors • Natural Mathematics Editor
• Simulation • Optimization • Graphics
New Chico Solver 2.3 (916) 342-3279
Full refund for 30 days if not satisfied.

Only $399

VISA/MC/PO4

NCCSS 5.x Series - $ 125

Easy- to- use menus 8 spread sheet. Multiple regression.
T- tests. ANOVA ( up to 10 factors, rep measures,
covariance). Forecasting. Factor, cluster, 8 discriminant
analysis. Nonparametrics. Cross Tabulation. Graphics:
histograms, box, scatter, etc. Reads ASCII/Lotus. Many new
add-on modules.

NCSS

329 North 1000 East, Kaysville, UT 84037

Chico Software Company PO Box 5174, Chico, CA 95927

Phone: 801-546-0445

Inquiry 780.

Inquiry 785.
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Fax: 801-546-3907

AHypertext-like database for scanned images under
MS-Windowsn" 3.x

A perfect image management tool lot professionals Displays multiple
windows of images and documents in true color or with color matching
Associates text into, images or symbols to any pixel inside an mage
Easily switches from image to image through successive levels of detail
Finds apoint inside an image by entering its name eg address Organize
images and files in anetwork/relational database Users can design their
own information templates and search with multiple keys Include a
powerful editor Pan and zoom within images Work watt PCX and BMP
file formats Major credit card accepted

Friendly Information Systems, Inc.

34 Bow Avenue. Dedham, MA 02026 „,‘,„
(5081 486-0003 or ( 617) 329-1620

asou

Inquiry 791.

BRAND NAMES
-

*2
-

—

—

— — — —
= 7 =

PS/2 model 55SX-60 meg
PS/2 model 70-120 meg
IBM model 35-40 meg
PS/2 model 70-A21
PS/2 model 95-320 meg
• * * Monitor Extra ***

1985
3195
1795
4195
14950

C0/77PAZI

VEREX—

LOW

— —

MEGACUBE ISA BUS
486-33 MHz System
8/16 meg. 128K Cache, ESDI

PRICES

486/33 MHz Tower

LEADER
SINCE 1983
We export to Europe, Asia
& the Far East
We Honor Manufacturer's
Warranties

DeskPro Models
386/25M
CALL
386/33M
CALL
486/25M
CALL
486/33M
CALL
486/50L
CALL
*Call for other models — Monitor Extra

1\1 OVELL SPECIALS

Call for details

AST NOTEBOOKS
Exec 386SXC/25, 60 meg, color

2895

Exec 386SXC/25, 80 meg, color

3295

AST Bravo 386SX25 model 1

1070

Exec 386SX/25, 120 meg, color

3795

AST Bravo 386/25 model

2295

TI 3000, 386SX, 120 meg

CALL
CALL

Toshiba 2200SX, 80 meg

CALL

20 users

1895

Toshiba 4400SX, 80 meg

CALL

100 users

CALL

Toshiba 6400SXC, 120 meg

CALL

Toshiba 3300SL, 80 meg

CALL

250 users

CALL

Call for pricing on other brand name models

HITACHI
TALLGRASS
ARCHIVE

USA

•4 meg RAM memory expandable to 64 meg
•Desktop or tower case
•2serial, 1parallel, 1game (joystick) ports
•101 keyboard AT enhanced keyboard
•1.2 ( 5.25") & 1.44 ( 3.5") Teac floppy drives
•SVGA card w/1 meg & SVGA 0.28mm monitor
•MS DOS 5.0 ( complete w/manuals)
•MS Windows 3.1 (complete w/manuals) & mouse

486/33 with 200 meg HD

2250
1595
1295

386/40 with 120 meg HD
meg HD

One year limited warranty

Corporate Accounts
Welcome

Call for Discounts
on Volume
And
Consultant Orders

Exports
Available
Circk- 203 on Inquiry Card.

AST Premium 386SX20 model 1

1295

AST Premium 386/33 MDL 1

2225

INTEL COPROCESSORS
80287
80387
80387
80387

XL
SX-16
SX-20
DX25/33

NOVELL
Authorized
Dealer
LAN BOARDS
8bit Arcnet
16 bit Arcnet

Novell NE 1000
Novell NE 2000
8port Active Hut
Token Ring Card
Tokenhub 4-port
Call for other
LAN Accessories

75
160
160
175
325
399
355

$99.00
$ 135.00
8149.00
5205.00

INTEL
PC MOUSE
CALCOMP

HOUSTON INSTRUMENTS
MICROSOFT
SUMMAGRAPHIC

PRINTERS

LASER
PRINTERS

in

•Intel CPU

386SX/25 with 40

NEC
ALR
WYSE

Made

All systems include

ASÍ

2575
2725

Compaq LTE Lite 386SL

,4eS Computers

CALL

Exec 386SX/25, 60 meg
Exec 386SX/25, 80 meg

CALL

OKIOATA
EPSON

CALL

640x480 VGA Combo

CALL

TOSHIBA

Step 386-33 MHz System
2meg, 64K Cache, 1.2 & 150 meg
Drives, 1024x768 SVGA Combo

Step 386-25 MHz System

5 users

CITIZEN

CALL

200 meg drives, SVGA Combo

1meg, 64K Cache,

10 users

WE STOCK

4meg, 256K Cache, 1.2 &

OTHER NOTEBOOKS

Netware 386 V.3.11

CALL

Epson LO 200

245

Epson LO 570

295

Epson LO 870

480

Epson LO 1170

625

OKIDATA 320

330

HP Laser IIISI

3595

Hp Laser IIID

CALL

HP Laser III

1525

OKIDATA 390

465

HP Laser IIIP

CALL

Citizen HSP-500

335

HP IIP Plus

CALL

OKI OL 800

CALL

HARD DISKS
CONNOR

OKI OL 840 P.S 1720
Panasonic 4400

CALL

Panasonic 4450

1295

CALL

CP3204F 220 meg

CALL

QUANTUM, MAXTOR

NEC
Silentwriter 2

CP30104 120 meg

SEAGATE

CALL

CALL FOR ALL MODELS

Computerlanemc
Outside California: 1-800-526-3482
Inside California: 818-884-8644 • FAX: 818-884-8253
7500 Topanga Canyon Boulevard, Canoga Park, CA 91303

Hours: Monday - Friday 9 - 6, Saturday 10-6

ALL QUOTED
PRICES ARE CASH
PRICES ONLY
Visa, MasterCard
and
American Express
are higher
Prices subject to change
without notice.
*Quantities are limited

Compaq is aRegistered Trademark of Compaq. IBM is aRegistrered Trademark of international Business Machines.
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JDR Microdevices®

FOR PC'S, SOFTWARE, MONITORS,
DISK DRIVES, KEYBOARDS, MODEMS,
CABLES, CONNECTORS, ICS,
•
COMPONENTS, PROGRAMMERS,
TEST EQUIPMENT, TOOLS 8 MORE!

• Resolution up to I02.1 x768
in 256 colors*
• 5I
2Kb video RAM
,p.m.lable to IMb

• 8, I6-bit 8088 or
286/386/186 compatible
• 6111 x 180 in 16 colors
20 x200 in 256

VGA-PKG•102411.. $499.95
VGA-PKG-1024+ 1024x768 interlaced VGA pkg $469.95
VGA-PKG 640x480 interlaced VGA pkg.
$ 349.95
VGA MON 1024 1024768 interlaced monitor .. $ 349.95
VGA-MOH- 1024M 1024x768 non-intelaced mon $ 389.95
•Note Requires 1Mb RAM for 1024 x768 in 256 colors

• 256Kb video R S\I
MCT-VGA-16
$ 49.95
MCT-VGA-1024+ 1024x768, 512 Kb VGA card $ 149.95
MCI IDEEN I
6- bit IDE hard/Floppy controller . $ 29.95
MCT-IDEIO 16-bit IDE floppy/hard multi I/O $ 69.95
MCI- A10 serial/parallel/game port card
549.95
MCT-A10. Two N516550 serial/par/game port $ 89.95
MCT•F DC- HD 1.44Mb floppy controller
$ 4995
DFINET-400 16- bit Ethernet card
$ 149.95
GATEKEEPER PC security card
$49.95
PCODE Diagnostic display card
549.95

319

C^XNER
84Mb DRIVE PACKAGE

ENHANCED
KEYBOARD
$49 95
BTC-5339

id

Laid

ittkk,

01 / 102- key enhanced

DYNAMIC RAM

IDE HARD DRIVES
SPD.

41Mb
42Mb
84Mb
88Mb
120Mb
131Mb
21 2Mb

28ms
28ms
19ms
16ms
19ms
16ms
I6ms

TYPE

PRICE

3.5" IDE
3.5" IDE
3.5" IDE
3.5" IDE
3.5" IDE
3.5" IDE
5.25' IDE

SI99
S109
$299
$319
$379
$399
$599

FLOPPY DRIVES
FDD-1.44A i .14Mb, 3.5", Beige . 579.95
FDD•1.44X 1.44Mb, 3.5", Black $ 79.95
EDO- 1.2 12Mb, 5.25, Beige $ 89.95
FDD-360 360Kb, 5.25", Black $ 79.95

UNIVERSAL
PROGRAMMER gune%
• Programs LPROMs, EEPROMs,
microprocessors, PROMs. PAL/GALs
and other PLDs; tests logic & memory devices

• In, ludes host adaptor card and cable
MOD-EMUP

SIZE

41156-80
41256-60
414156-80
IMB-80
1MB-60
41256A98-80
41256A98-60
421000A98-10
421000A98-80
42100089B-60
42400089B-80
424000898-60

156K
156K
156K
1M
1M
256E
256K
1M
1M
1M
4M
4M

xI
xI
x4
xI
xI
x9
o9
x9
o9
x9
x9
x9

PART It

SPEED

PRICE

8087
8087-2
80287- XL

5MHz
8MHz
12MHz

89.95
129.95
94.95

$ 699.00

TYPE

PRICE

8Ons
60ns
8Ons
8Ons
6Ons
8Ons
6Ons
100ns
8Ons
6Ons
8Ons
60es

DIP
DIP
DIP
DIP
DIP
SIMM
S1MM
SIMM
SIMM
SIMM
SIMM
SIMM

1.69
1.39
5.95
5.99
6.49
16.95
19.95
49.95
54.95
59.95
179.95
219.95

Intel

• Programs 2t- SI pin EPROM, 8
II ROMs from 16K-102 11‹

PDS-601
PDS-611

cons .crfcr

3995

SPEED

PRICE

33MHz
20MHz
20MHz

199.95
149.95
499.95

POWER SUPPLIES
• U/L approved
• Ill) 2.305/, 50,6011z
P5-150
P5- 100X
1
,5-200
P$-250
P5-300

8088 150 watt
8088 200 watt
.
286/386/486 200 watt
286/386/486 250 watt
286/386/486.300 watt

MOD HIC

$69.95
$ 19.95
$ 89.95
129.95
$ 149.95

$ 49"

• Ilays, AT compatibility
• Incl. Pnz-omm software
MCT-241

$49.95

2400 BAUD EXTERNAL MODEM

8-bit card
16-bit version

$79.95
$89.95

• 2intk I200/300 baud • just 6.25 x 1.8 x2 inches
PRO-24ME

$ 89.95

9600 BAUD EXTERNAL MODEM
$29.95
$34.95

• ( ( lITT V.L2bis/V.32/V.22bis/Bell 21 2A & Hay,s
AT ii iiitpatible • Asynchronous / sync hronous
PRO-96E

PORTABLE IC TESTER
SIS

8

• .' digit LED display
CASE- 100A
$ 99.95
ps-25onv 250W p. supply $ 129.95
PS- 3001W 300W p. supply
$ 149.95
CASE-50 Mini 286- style case
559.95
CASE-70 Full-size stand. cose
$ 89.95
CASE- 120
$ 199.95
Mini-upright case w/200W power supply

• Iris, rnal data modem

JDR-PR2 8- bit with I/O decode layout
JDR-PR10 16-bit with I/O decode layout

•

$ 39.95
NOW ORDER
24 HOURS
A DAY!

80387-DXP
80387-SX20
80487-5X

WIRE-WRAP PROTOTYPE CARDS
$ 169.95
529.95

• Quickly and simultaneously erases up to tstandard EPROM+

Rai

PART

BREADBOARD
ON-A-CARD

EPROM PROGRAMMER $ 11995

• VIT 5 .12 5 .12 .' 5, 1 1.
2 1s.
MOD-MEP"
$ 119.95
MOD-MEP-4" 4- EPROM programmer unit
MOD-MAC Host adaptor card 8 cable
«Note. Requires host adaptor cord

$ 99 95

• Mounts 3floppy and 4 hard dd.( s
SPEED

MATH CO-PROCESSORS

• ›olderless breadboard
'crIn I, 0, decode &
circuitry

DATARASE II

$
14
59
495..
00
0
0
Mini- size 50MHz cache 4865
Mini- size 33MHz cache 486 . $ 995.00
Mini- size 40MHz cache 386 . $ 699.00
33MHz cache 386 $ 599.00
Mini- size 25MHz 386
5
Mini-s:ze 20MHz 3865X
53
19
99
9..9
95
5
Mini-s ,ze 16MHz 386SX
5249.95
Mini -size 16MHz 286
Mini. size 12MHz 286
$1
5
14
29
9..9
95
5
Mini size 10/4.77MHz 8088.. $ 69.95

2400 BAUD MODEM

• Optional adaptors available Mr PLCC, PGA, QFP
and multiple DIP devices

EPROM ERASER

MCT-M486SX
MCT-M486-50
MCT-M486-33
MCT-C386-40
MCT-C386-33
MCT-M386-25
MCT-M38658-20
MCT-M386SX
MCT-M286-16
MCT-M286-1 2
MCI- TURBO- 10

• \ ta in mottoes sot motherboards

Each co- processor ia-ludes amanual.
software gulch: and Inters IM- tune warranis

• II, sto OBJ

• 20Mliz Intel 80186SX CPU • 6Kb cab', memory
board ( expandable to 256Kb) • Expantlabk to
'Nlb on- board using 256Kb, IMb iir 1Mm 81114 Ms
OKI, installed) • Includes Intel's "Vacancy" No, '

$ 14.95
$ 4.95

PART ti

CAP.

549

20MHZ CACHE 486SX

UPRIGHT CASE

5319

no>

149'

m, • lianical design
• I) compatible

NDKITBO

Conner
Seagate
Conner
Seagate
Conner
Seagate
Conner

549.95

29() -1 151)

•
.

111R- MOUSE- 3
MOUSE- PAD

CP-3000
ST-351A
CP-30084
ST-3096A
CP-30104
ST-3144A
(P-3204F

layout

3- BUTTON MOUSE
• -'r, sir,,, Y
DPI

• tI
, ,
. Stir. 19nns 11)11
hard drive. I
ir lot floppy/
Iviril disk rontroller. ables
old nor rti.

BRAND

MOTHERBOARDS

• 0.28mm dot pitch
non- interlaced monitor
& high- resolution VGA card

16- BIT VGA CARD

PART II

• 1 YEAR WARRANTY

$499 95

1024 X768
NON-INTERLACED
VGA PACKAGE

CALL FOR YOUR
JDR CATALOG TODAY!

• 30-DAY MONEY BACK GUARANTEE

• TOLL-FREE TECH SUPPORT

2233 Samaritan Drive, San Jose, CA 95124

.

BUY WITH CONFIDENCE FROM JDR!

FAX/MODEM SWITCH

lu- Ml lowing 1ito 20- pin
series "171_10 & 45 series
st- ries DRAM up to 1Mb
In known part numbers

• S.,Se 1/11(H,l IIIIe tbarges! • :
Illpi/OrtS ttlX, modem,
phone and answering machine from 1phone line

$129.95

00-538-5000

5399.95

FAXM-SWITCH
FAX-SWITCH Without modem connection

Toll- free Fax ordering
800-538-5005

5119.95
$ 89.95

Loral 408-559-1200
885 408-559-0253

TERMS: For shipping & handling Include $5.00 for ground 857 50 for air Orders over llb. and foreign orders moy require addamol shippng charges-comx-t our Sales Dept for the
amount. CA residents must include applicable soles tax. Prices subject to change witfaut notice We ore not responvble for typographical errors. We reserve tree right to limit creontitim
and ha substitute manufacturer All merchandise subjeci to prior sales Akin copy of our terms is ainsilabk upan request Items pictured may only be representative JDR, tfielDR logo,
JDR Microdevices, and the MCI logo are registered troderna-ks of JDR Microdevices, Inc. Modulor Circuit Technology is atrademark of JDR Mkrodevices, Inc. Copyright 1992 JDR miCROOEVICES

°be.

J
REE PRODUCT INFORMATION
Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343!
Circle the numbers on Inquiry Card which correspond to
inquiry numbers assigned to items of interest to you.

Check all the appropriate ansvers to questions A'
through " E".

Fill out this coupon carefully. PLEASE PRINT.
NAME
TITLE

Print Your name and address and marl, or fax to
14116374343

A. What la your primary lob functioWprincipal area of
responsibility? ( Check one.)
1 . MIS/DP
45 SaleeMarigeting

D. What operating system* are you currently using? (Check all
that apply.)
12_: PC/MS DOS
155 UNIX

2 Programmer/Systems Analyst
3 „ AdministrationiManagement

13 DOS + VANkres
140092

5 Engineer/Scientist
6:.7; Other

COMPANY

L What ayour level of management responsibility?
7 • Senior level
9S Professional

ADDRESS

8I.' Middle lei

CfTY
I
1
PHONE

STATE

I

1 2
18 19
35 36
52 53
69 70
86 87
103
120
137
154
171
188

104
121
138
155
172
189

240
257
274
291
3C6

3
20
37
54
71
88

105
122
1»
156
173
190

4
21
38
55
72
89

106
123
140
157
174
191

5
22
39
56
73
90
107
124
141
158
175
192

6
23
40
57
74
91

108
125
142
159
176
193

7
24
41
58
75
92

109
126
143
160
177
194

8
25
42
59
76
93

110
127
144
161
178
195

10
27
44
61
78
95

11
28
45
62
79
96

12
29
46
63
80
97

13
30
47
64
81
98

14
31
48
65

12
129
146
163
180
197

113
130
147
164
181
198

114
131
148
165
182
199

115
132
149
166
183
200

116
133
150
167
184
201

9
26
43
60
77
94

11
128
145
162
179
196

15
32
49
66

16
33
50
67

17
34
51
68

82 83 84 85
99 100 101 102
117
134
151
168
185
202

18
135
152
169
186
203

119
136
153
170
187
204

241
258
275
292
309

242
259
276
293
310

243
260
277
294
31

244
261
278
295
312

245
262
279
296
313

246
263
280
297
314

247
264
281
298
315

248
265
282
299
316

249
266
283
3130
317

250
267
284
301
318

251
268
285
302
319

252
269
286
303
320

253
270
287
304
321

254
271
288
305
322

255
272
289
306
323

494
511
528
545
562
579

495
512
529
506
563
580

496
513
530
547
564
581

497
514
531
548
565
582

498
515
532
549
566
583

499
516
533
550
567
584

500
517
534
551
568
585

501
518
535
552
569
586

502
519
536
553
570
587

503
520
537
554
571
588

504
521
538
555
572
589

505
522
539
556
573
590

506
523
540
557
574
591

507
524
541
558
575
592

508
525
542
559
576
593

509
526
543
560
577
594

510
527
544
561
578
595

596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612
613
630
647
664
681
698
715

614
631
648
665
682
609
716

615
632
649
666
6a3
700
717

616
633
650
667
684
701
718

617
634
651
668
685
702
719

618
635
652
669
686
703
720

619
636
653
670
687
704
721

620
637
654
671
688
705
722

621
639
655
672
689
706
723

622
639
656
673
690
707
724

623
640
657
674
691
708
725

624
641
658
675
692
709
726

625
642
659
676
693
710
727

626
643
660
677
694
711
728

627
644
661
678
695
712
729

628
645
662
679
696
713
730

629
646
663
680
697
714
731

732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748
749
766
783
800

750
767
784
801

751
768
785
802

752
769
786
803

753
770
787
804

754
771
788
805

755
772
789
ECE

756
773
790
807

757
774
791
808

758
775
792
809

759 760 761 762 763
776 777 778 779 780
793 794 795 796 797
810 an 812 813 814

760
781
798
815

765
782
799
816

817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833
834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850

358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374

851 652 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867
868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884

375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408
409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425
432 433 434 435 436 437 438 439 440 441 442

885 886 887 888 889 890 891 892 893 894 895 896 897 898 899 900 901
902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918
919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935

443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459
460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476
477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952
953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969
970 971 972 973 974 975 976 977 978 979 980 981 982 983 984 985 986

428 429 430 431

JUNE
IRSD06A

Inquiry Numbers 987-1479

324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357

426 427

send ow one year of BYTE Magazine for
$24.95 and bill me. Offer valid in U.S. and
possessions only.

Inquiry Numbers 494-986

205 206 207 208 209 210 2/1 212 213 214 215 216 217 218 219 220 221
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 239
239
256
273
290
307

0 Please

FAx
Inquiry Numbers 1-493

MacOS
VAXNMS

E. For how many people do you Influence the purchase of
hardware or software?
1861-25
20 51 99
19E126-50
21 • 100 or more

C. Are you aretailer (VAR, VAL Dealer, Consultant)?
10. Yes
116 No

ZIP

16
11

987
1004
1021
1038

988
1005
1022
1039

989
1036
1023
1040

930
1007
1024
1041

991
1008
1025
1042
1055 1056 1057 1058 1059
1076
1072 1073 1074 1075
1089 1093 1091 1092 1093

992
1009
1026
1043
1060
1077
1094

993
1010
1027
1044
1061
1078
1095

994
101
1028
1045
1062
1079
1096

995
1012
1029
1046
1063
1000
1097

996 997 998 999 10001001 1002 1003
1013 1014 1015 1016 1017 1018 1019 1020
1030 1031 1032 1033 1034 1035 1036 1037
1047
1064
1081
1098

1048 1049 1050 1051 1052 1053 1054
10651066 1067 1068 1069 1070 1071
1082 1083 1084 1085 1086 1087 1088
1099 noa 001 002 1103 1104 005

1107 1108 1109 110 11 012 113 1114 115 116
623 124 625 1126 127 1128 129 030 031 132 133
040 141 1142 143 044 1145 146 147 1148 149 150
1157 158 1159 1160 161 162 1163 164 1165 166 167
1174 175 176 177 178 1179 180 681 182 naa tum
1191 192 1193 194 1195 1196 097 198 199 1200 1201
1208 1209 1210 121 1212 1213 1214 1215 1216 1217 1218

nob

1231 1232 1233 1234
1248 1249 1250 1251
1265 1266 1267 1269
1282 1283 1284 1285
1299 1303 1301 1302
1310 131 1312 1313 1314 1315 1316 1317 1318 1319
1327 13281329 1393 1331 1332 1333 1334 1335 1336

1225
1242
1259
1276
1293

1226
1243
1260
1277
1294

1227 1228 1229 1230
1244 1245 1246 1247
1261 1262 1263 1264
1278 1279 1280 1281
1295 1296 1297 1298

1344 1345 1346 1347 1348 1349 1350
1361 1362 1363 1364 1365 1366 1367
1378 1379 1380 1381 1382 1383 1384
1395 13961397 1398 1399 1400 1401
1412 1413 1414 1415 1416 1417 1418
1429 1430 1431 1432 1433 1434 1435
1446 1447 1448 1449 1450 1451 1452

1351
1368
1385
1402
1419
1436
1453

1352
1369
1386
1403
1420
1437
1454

1235
1252
1269
1286

017

1118 n19 1120 1121 122
035 136 137 1138 139
152 153 1154 055 056
168 1169 070 071 072 1173
185 186 1187 1188 189 190
1202 1203 1204 1205 1206 1207
1134

051

1219 1220 1221 1222 1223 1224
1236
1253
1270
1287

1237
1254
1271
1269

1238
1255
1272
1289

1239
1256
1273
1290

1240
1257
1274
1291

1241
1258
1275
1292

1303 1304 1305 1306 1307 1308 1309
1320 1321 1322 1323 1324 1325 1326
1337 1338 1339 1340 1341 1342 1343

1353 1354 1355 1356 1357 1358 1359 1360
1370 1371 1372 1373 1374 1375 1376 1377
1387 1388 1389 1390 1391 1392 1393 1394
1404 1405 1406 1407 1408 1409 1410 1411

1421
1438
1455
1463 1464 1465 1466 1467 1468 1469 1470 1471 1472

1422
1439
1456
1473

1423
1440
1457
1474

1424
1441
1458
1475

1425
1442
1459
1476

1426 1427
1443 1444
14601461
1477 1478

1428
1445
1462
1479

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS MAIL

PERMIT NO 176

PITTSFIELD, MA

POSTAGE WILL BE PAID BY ADDRESSEE

El VIE
READER SERVICE
PO Box 5110
Pittsfield, MA 01203-9926
USA
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FREE PRODUCT INFORMATION
Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-43431
Circle the numbers on Inquiry Card which correspond to
inquiry numbers assigned to items 01 interest to you.

Check all the appropriate answers to questions "A"
through ' E".

Print Your naine and address and mail, or fax to
1
,1136374343

111111

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS MAIL

PERMIT NO. 176

PITTSFIELD, MA
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El VIE
READER SERVICE
PO Box 5110
Pittsfield, MA 01203-9926
USA
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Fill out this coupon carefully. PLEASE PRINT.

A Mal is your primary job ' unction/principal area of

NAME

responsibility? ( Check one)
MIS/UP
2 • Programmer/Syslems Analyst

4 _ • Sales/Marketing
5 ' EngineerIScienlist

11111

3 AdministrationNanagemeni

6. Other

COMPANY

8. What is your level of management responsibility?
7. , Senior Isvel
9I_ Professional
8.

8009655
CITY
1
1
PHONE

STATE

D What operating systems are you currently using? iCheck all
that apply.)
12
PCIMS DOS
13 DOS « Windows
. VAXNMS
14
OS/2
E. For how many people do you Influence Me purchase of
hardware or software/
18, 1-25
20 51-99
19 26-50
21 I:. 100 or more

Middle level

C. Are you aretailer (VAR, VAD, Dealer, Consultant)?
10
Yes
ti
No

ZIP

O Please send me one year of BYTE Magazine for
$24.95 and bill me. Offer valid in US. and
JUNE
possessions only

FAX
Inquiry Numbers 1-493

I 2 3 4 5 6 7 8 9 10

Inquiry Numbers 987-1479

Inquiry Numbers 190-988
191 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68

511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527
528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544
545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561

69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102

562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578
579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595

103 104 105 106 107 108 109 110 ni 112 113 114 115 06 117 98 119
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136

596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612

137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153
154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170
171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187

630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646
647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663
664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680

188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204
205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238

681 682 683 684 685 686 687 688 689 693 691 692 E133 694 695 696 697
698 699 700 701 702 703 704 705 706 707 708 709 710 71 712 713 714
715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731

nso 985 086 1187 088 1189 1190
091 092 193 094 095 nes 1197 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207
1208 1209 1210 121 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 1222 1223 1224

239
256
273
290
307

732
749
766
783
800

1225
1242
1259
1276

241
258
275
292
309

242
259
276
293
310

243
260
277
294
31

244
261
278
295
312

245
262
279
296
313

246
263
280
297
314

247
264
281
298
315

248
265
282
299
316

249
266
283
300
317

250
267
284
301
318

13 14

251
268
285
302
319

252
269
286
303
320

15

IRSDO6A

16 17

240
257
274
291
308

n 12

253
270
287
304
321

254
271
288
305
322

255
272
289
306
323

613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629

733
750
767
784
801

734
751
768
785
802

735
752
769
786
803

736
753
770
787
804

737
754
771
788
906

738
755
772
789
806

739
756
773
790
807

740
757
774
791
808

741
758
775
792
809

742
759
776
793
810

743
760
777
794
en

744
761
778
795
812

745
762
779
796
813

746
763
780
797
814

747
764
781
798
815

748
765
782
799
816

987
1004
1021
1038

988
1005
1022
1039

989
1006
1023
1040

990
1007
1024
1011

991
1008
1025
1042

992
1009
1026
1043

993
1010
1027
1014

994
ion
1028
1045

995
1012
1029
1046

996
1013
1030
1047

997
1014
1031
1048

998
1015
1032
1049

999
1016
1033
1050

1000
1017
1034
1051

1001
1018
1035
1052

1032
1019
1036
1053

1883
1020
1037
1054

11)55 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071
1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088
1089 1090 1091 1092 1093 1091 1095 1096 1097 1098 1099 1100 noi 002 1103 1104 nos
1106 1107 1108 1109 1110 111 1112 1113 914 1115
023 124 125 126 127 1128 1129 1130 131 1132
1140 1141 1142 143 1144 1145 1146 1147 1148 1149
7157 1158 1159 1160 nei 1162 1163 nso 1165 066
1174 075 076 1177 178 1179 1180 081 1182 083

1226
1243
1260
1277

1227
1244
1261
1278

1228
1245
1262
1279

1229
1246
1263
1280

1230
1247
1264
1281

1231
1248
1265
1282

1232
1249
1266
1283

1233
1250
1267
1284

1116 n17 1118 1119 1120 021 122
1133 1134 nas 136 137 1138 1139
1150 051 1152 1153 1154 055 156
1167 1168 1169 1170 1171 1172 1173

1234 1235 1236 1237 1238 1239 1240 1241

1251
1268
1285
1293 1294 1295 1296 1297 1298 1299 1300 1301 1302
1310 130 1312 1313 1314 1315 1316 1317 1318 1319

324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357

817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833
834 835 836 1337 838 839 840 841 842 843 844 845 846 847 848 849 850

358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374

851 852 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867

375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408

868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884
885 886 887 888 889 890 891 892 893 894 895 896 897 898 899 900 901

409 410 411412 413 414 415 416 417418 419 420 421 422 423 424 425
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442

902 903904 905906 907 908 909 910 91 912 913 914 915 916 917918
919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935

1344 1345 1346 1347 1348 1349 1350 1351 1352 1353
1361 1362 1363 1364 1365 1366 1367 1368 1369 1370
1378 1379 1380 1381 1382 1383 1381 1385 1386 1387
1395 1396 1397 1398 1399 1400 1401 1402 1403 1404
1412 1413 1414 1415 1416 1417 1418 1419 1420 1421

443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459

1252
1269
1286
1303
1320

1253
1270
1287
1304
1321

1254
1271
1288
1305
1322

1255
1272
1289
1306
1323

1256
1273
1290
1307
1324

1257
1274
1291
1308
1325

1258
1275
1292
1309
1326

1327 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
1354 1355 1356 1357 1358 1359 1360
1371 1372 1373 1374 1375 1376 1377
1388 1389 1390 1391 1392 1393 1394
1405 1406 1407 1408 1409 1410 1411
1422 1423 1424 1425 1426 1477 1428

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952

1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 1442 1443 1444 1445

460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969

477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493

970 971 972 973 974 975 976 977 978 979 980 981 982 983 984 985 986

1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462
1463 1464 1465 1466 1467 1468 1469 1470 1471 1472 1473 1474 1475 1476 1477 1478 1479

READER SERVICE
ALPHABETICAL INDEX TO ADVERTISERS

Inquiry No.
312
89-70
8-9
456-457
71-72
554

3-D VISIONS
ABACUS SOFTWARE
ABACUS SOFTWARE
ACE CAD
ACER INCORPORATED
ACTION COMP SUPPLIES

Page No.
197
139
227
100IS-58
59
400PAW-4

571 ACTION COMP SUPPLIES
400NE-5
197 ADVANCED COMPUTER PROD
386
73-74 ADVANCED LOGIC RESEARCH
301
76 ADVANCED MICRO DEVICES 112,113
67 AG COMMUNICATION SYS
179
411-412 AGC ELECTRONICS CORP 1001$-53
466 AIR TECH
100IS-9
75 ALADDIN KNOWLEDGE SYS
71
413 ANDS EUROPE LTD
100IS-15
• AME INSTIT FOR COMP SCI
410
414 AMER BUYING& EXPORTING 100IS-58
77-78 AMERICAN MEGATRENDS
105
415 AMERICAN POWER CONV 1001$-46
79 AMERICAN POWER CONV IN A ) 283
80 AMERICAN SMALL BUSI COMP
95
258 AMRAM
406
198 AMT INCORPORATED
396
400PC-8
579 ANCOT CORPORATION
226
324-325 AOX
406
245 APPLIED CONCEPTS
40050-7
592 APPFIO INTL INC
167
311 APPROACH SOFTWARE
397
• APS TECHNOLOGIES
416 ASP COMPUTER PROD
100IS-14
195
330-331 AST RESEARCH INC
231
10 ATI TECHNOLOGIES INC
370
199 ATRONICS
156-158
11 AUTODESK INC
402
292-293 AXIOM
246 B&C MICROSYSTEMS
407
319-320 BAY TECHNICAL ASSOC
381
200-201 BAY TECHNICAL ASSOC
383
602 BEC
400S0-5
247 BECTERM INCORPORATED
402
• BIX.
147
450 BIX
424
417 BLAISE COMPUTING INC
100IS-36
81-82 BORLAND INTERNATIONAL
17
12-13 BORLAND INTERNATIONAL
161
14-15 BORLAND INTERNATIONAL
247
299-300 BPS INTERNATIONAL
406
399 BUFFALO PRODUCTS .
375
83-84 BUREAU OF ELECT PUBL
102
243-244 BUSINESS INSTA
398
604 BYTE CARD DECK
400MW-6
605 BYTE CARD DECK
400NE-6
332 BYTE EURODECK
164
329 BYTE LISTINGS ON DISK
230
327 BYTE REPRINTS ..
276
236
328 BYTE SUB MESSAGE . .
100 BYTE/DEMOLINK
423
243
333 BYTEWEEK
334 BYTEWEEK
401
• CUSERS JOURNAL
100IS-60C-D
301 CADSOFT COMPUTER. INC
409
482 CANON EUFIOPA
looiS-13
88 CANON USA INC
321
85 CANON USA INC
356
87 CAPITAL EQUIPMENT CO
264
265
88 CAPITAL EQUIPMENT CO
460 CASE DESIGN ,,,,,,
100IS-22
322-323 CELERITE GRAPHICS INC
237
192-193 CERTUS INT'L CORP
238-239 CITITRONICS

80,81
384

418-419 CLARION SOFTWARE
10015-37
424 COBALT BLUE
1001S-16
420-421 COMPEX
100IS-31
202 COMPEX INTERNATIONAL
396
89 COMPUADD EXPRESS
75-77
287 COMPUBOOKS
409
18 COMPUCLASSICS ..
212
422 COMPUCLASSICS . 100IS-6
423 COMPUSAVE INT'L . . 100IS-39
• COMPUSERVE . . . 133,134
90 COMPUSERVE
135
21 COMPUTER ASSOCIATES
183
19 COMPUTER ASSOCIATES
199
20 COMPUTER ASSOCIATES
218
425 COMPUTER QUICK
10015-8
242 COMPUTER WAREHOUSE
390
203 COMPUTERLANE UNLTD
417
227-228 COMTRADE
385
• COPIA INTERNATIONAL
154
91 COREL SOFTWARE
24
248-249 COVOX INC . .
402
181 CREATIVE LABS INC
. 343
66 CSI PUBLISHING, INC .. 238
22-23 CTX INT'L INC . . .
177

Inquiry No.

Page No.

250 CURTIS INC
402
229-234 CYBER RESEARCH
377
583 CYBERTRON
400PC-8
204 CYBEX CORPORATION .
372
92 CYBEX CORPORATION ( INT'L) .
Cill
451 DAN TECHNOLOGY PLC .
100IS-5
93-94 DATA ACCESS CORP ....
251
409
251 DATACAP
95-96 DATALUX CORPORATION .
150
252 DATAPATH TECHNOLOGIES, INC 405
24 DATASTORM TECHNOLOGIES
169
301 DAVIS INSTRUMENTS
409
98 DELL COMPUTER CORP (N.A.)
CIII
99 DELL COMPUTER CORP (NA.)
CIV
97 DELPHI
425
188 DIGITAL CONSULTING INC
345
• DIGITAL EQUIPMENT CORP ..
165
398 DIGITAL EQUIP CORP ( NA) . 100A- H
560 DIGITAL MEDIA LABS .
400MW-2
603 DIGITAL MEDIA LABS .
100S0-4
101 DIGITAL RESEARCH INC ( N.A.)
151
253 DIVERSIFIED COMPUTER SYS
409
205-206 DPT
393
102 DSP DEV CORP
152
207 ETVALUELINFJELEK-TEK
378
410 E. I. T. LTD
100UK-13
103 EASTMAN KODAK CO
325
402 EDINBURGH PORTABLE COMPLRS 100UK-17
57 ELOGRAPHICS
202
•
ELONEX.
.
100IS-2
25 ETAP
239
562-563 EVOLUTION COMPUTING
400NE-7
577-578 EVOLUTION COMPUTING. 400PC-7
303 EXALINX, INC
403
401 EXPERT SYSTEMS LTD . 100UK-12
426 FAST ELECTRONIC GMBH
100IS-29
453-451 FIRST INT'L COMPUTER
100IS-41
208-209 FIRST SOURCE INT'L
388
26-27 FORESIGHT RESOURCES
223
104 FOX SOFTWARE INC . .
88-89
254 FPLOT CORP
410
105 FRAME TECHNOLOGY
141
403 GANDLAKE GROUP
100UK-5
• GATEWAY 2000 .
• GATEWAY 2000 .
33-44
321 GENOA SYSTEMS .
201
427 GFK HAMBURG
10015-47
106-107 GLENCO ENGINEERING
326
' GLOBALINK INC .
40050- A- B
587-588 GLOBALINK INC
400S0-1
564-565 GLOBALINK INC
400NE-9
302 GRAMMAR ENGINE. INC
410
428 GREY MATTER LTD
1001S-17
255 GTEK INC
403
210-211 H. CO. COMP PROD
374
463 HANDTOP COMPUTERS LTD 100IS-49
305-306 HANDYKEY ..
405
429 HANTAREX SPA
1001S-19
« HARD DRIVES INT'L .
373
28 HAUPPAUGE COMP WORKS
235
29 HERCULES COMPUTER TECH
221
586-567 HERTZ.. .. .
400NE-8
• HEWLETT PACKARD .
7
256 HOOLEON CORPORATION
405
430 I-COM . .
10015-40
109 IBM CORP
30.31
108 IBM CORP .
600 ICS COMPUTER
400%063
1
593-594 IEPS400S0-6
61-62 IMAGE NORTH TECH .
222
116 INTEGRAND RESEARCH
282
112-113 INTEGRATED INFO TECH
297
114-115 INTEGRATED INFO TECH
299
117 INTEL CORPORATION .
46,47
314 INTEL CORPORATION
288.289
185 INTERACTIVE IMAGE TECH
104
212-213 INTERSYS
• INTUIT INC

395
2.3

257 10 TECH
407
473 ITALIAN S/W AGENCY
10015-51
118 JAMECO ELECTRONICS
72-73
461 JASON MACKENZIE .
100IS-32
• JDR MICRODEVICES
418
155 JEN ELECTRONICA
1001S-25
30 KEA SYSTEMS LTD
168
262 KEITHLEY METRABYTE
404
259 KILA... . .
403
558-559 KINGLI TECHNOLOGY, INC 400MW-1
575-576 KINGLI TECHNOLOGY, INC 400NE.4
119-120 KINGSTON TECHNOLOGY
252
435-436 KUO FENG CORP
100IS.34
191 KYOCERA ELECTRONICS (NA.). 281
289 L-COM, INC
403
260 LAGUNA DATA SYSTEMS
408

Inquiry No.

Page No.

121 LANEY COMPUTER SYSTEMS
108
269
221-222 LANDMARK RES INT'L CORP
241 LAN WISE INC
380
405
290 LAPTOP SOLUTIONS, INC
N.A.)
185
53.54 LIANT SOFTWARE CORP (
55-56 LIANT SOFTWARE CORP ( INT'L) 185
361
315-316 LIANT SOFTWARE CORP (N.A.)
317-318 LIANT SOFTWARE CORP ( INT'L) 361
N.A.) 96,97
122 LIBREX COMPUTER SYS (
407
261 LINK COMPUTER GRAPHICS
388,369
236 LODE STAR COMPUTER
176
179 LOGICUS INCORPORATED
163
123-121 LOGITECH INC
437-138 LONGSHINE ELECT CORP 100IS-48
209
59-60 LUCAS MANAGEMENT SYS
100UK-8
406 MAGSTORE
• MANCHESTER EQUIP CO 400NE-A-B
400NE-1
5811 MANCHESTER EQUIP CO
• MARK WILLIAMS CO
115
174
127 MATHSOFT INC
253
126 MATHSOFr INC
1001S-28
439-440 MEGADATA
406
286 MEMORY PIPELINE
557 MICRO DATA COMPUTERS 400PAW-8
574 MICRO DATA COMPUTERS 400NE-12
585 MICRO DATA COMPUTERS 400PC-3
601 MICRO DATA COMPUTERS 400S0-12
218 MICRO SOLUTIONS COMP PROD 391
597-598 MICRO- INTERNATIONAL, INC 400S0-2
63 MICROCAL INC
238
389
235 MICROLANE COMPUTERS INC
406
263 MICROPROCESSORS UNLTD
379
217 MICROPROSE SOFTWARE
• MICROSOFT CORPORATION
8,9
MICROSOFT CORPORATION
21
67
• MICROSOFT CORPORATION
83
• MICROSOFT CORPORATION
• MICROSOFT CORPORATION 106,107
• MICROSOFT CORPORATION
119
• MICROSOFT CORPORATION 142,143
149
• MICROSOFT CORPORATION
264 MICROSTAR LABORATORIES
404
MICROWAY
130
MICROWAY
358
582 MICROWORLD
400PC-5
452 MINICOM LTD100IS-38
441 MINOLTA GMBH
10015-27
442 MIX SOFTWARE
100IS-35
130 MORTICE KERN (MKS)
137
131 MOTOROLA INC
22-23
184 MOUNTAIN NETWK SOLU ( INT'L) CIV
409 NAG
100UK-2
31-32 NANAO USA CORP
213
219-220 NATIONAL DESIGN
371
33 NATIONAL INSTRUMENTS
239
• NATIONAL INSTRU
100IS-60C-D
133 NEC
68,69
132 NEC
87
134 NEC
254,255
214 NEVADA COMPUTER
392
572 NEW ENGLAND ELECT
400NE-10
285 NILES ASSCCIATES INC
410
• NORTHGATE COMPUTER SYS 84,85
• NORTHGATE COAIPUTER SYS 203-205
186-187 ODYSSEY DEVELOPMENT
324
291 OMNITECH ELECTRONICS, INC 408
458 ON TIME MRKT/KARSTEN PETERSEN 1001560
265 OVERLAND DATA INC
408
• PACIFIC DATA PRODUCTS
323
68 PACIFIC GOLD COAST
214
135 PANASONIC
26,27
136 PARA SYSTEMS
127
266 PATTON & PATTON
410
556 PC IMPORTERS INC
400MW-6
573 PC IMPORTERS INC
400NE-6
584 PC IMPORTERS INC
400PC-6
599 PC IMPORTERS INC
400S0-6
137-138 PC POWER & COOLING
103
551-552 PC-EASE INC
400MW-5
590-591 PC- EASE INC
400S0-9
116
139-140 PERISCOPE COMPANY, THE
18-19
141-142 PINNACLE MICRO
125
143 PIONEER COMMUNICATIONS
111 PKWARE INC
304
400PC-2
588 PLUSTEK USA, INC
402
298 PMP/MEMORY WORLD
215
34 POPKIN SOFTWARE
63-65
125 PROGRAMMER'S PARADISE
240-242
• PROGRAMMER'S SHOP
275
115-146 PROTECH MARKETING INC
410
267 PSEUDOCORP
408 PSION
100UK-6.7
118 OUA TECH INC
366
268 OUALSTAR CORP
408

Inquiry No.

Page No.

147 QUANTUM SOFTWARE
383
• QUARTERDECK OFFICE SYS 120A-P
309 QUARTERDECK OFFICE SYS
120
283 QUIET TECHNOLOGY
406
149 RAIMA CORP
go.
35-36 RAINBOW TECHNOLOGIES
175
• REASONABLE SOLU
100IS-60A-B
589 RECORTEC INC
400S0-11
295 RENEGADE
104
313 ROSE ELECTRONICS
360
37-38 RR SOFTWARE
238
150 S'NW ELECTRONICS
108
113 S'NW ELECTRONICS
1001$-16
569 SAI SYSTEMS
400NE-2
269 SAS INSTITUTE INC
110
240 SECURTECH COMPANY
400
58 SEOUELINK/GNOSIS NV
239
39 SEOUITER SOFTWARE INC
225
273 SIGEN
405
• SILICON GRAPHICS
141
234
180 SIMPLICITY COMPUTING
• SOFTLINE CORP
1001$-21
307-308 SOFTWARE SECURITY INC
110
147
152 SONY(N.A)
153
153 SONY ( N.A )
154 SPECTRUM SOFTWARE
262
155-156 STATSOFT
285
444-445 STONY BROOK SOFTWARE 10015-11
270 STRADA AUTOTECH, INC
402
157 STRATEGIC MAPPING
111
158 SUMMAGRAPHICS CORP
219
553 SUMMIT MICRO DESIGN
400MW-3
159 SUN MICROSYSTEMS
128,129
190 SUNSOFT
117
271 SURAH INC
403
178 SYMANTEC / ZORTECH
52
51 SYMANTEC / ZORTECH
170,171
160 SYSGEN INC
295
161-162 SYSTAT INC
278
100UK-15
407 SYSTEMSTAR
467-468 TATUNG CO
1001$-55
581 TDSI, INC
400PC-6
272 TECHNOLOGY PWR ENTRPRSE. INC
403
471-472 TECHPOWER COMPANY LTD1001S-10
469-470 TECHPOWER COMPANY LTD 100IS-12
163 TEKTRONIX
328,329
164 TELEBYTE TECHNOLOGY
154
296-297 TELELINK
403
288 TEMPUSTECH, INC
402
40 TEXAS INSTRUMENTS
193
165 TEXAS INSTRUMENTS$ 8,57
570 THE WNDX CORP
400PI8E- 7
3
580 THE WNDX CORP
400PC-1
281 TIEPIE ENGINEERING
404
186 TMS
303
187 TOSHIBA AMERICA INC
50,51
310 TOTE-A- LAP
3
,
2
57
1
168-189
281
282
274
275-276
447
223-224

TOUCHSTONE SOFTWARE
114
TRANTOR SYSTEMS LTD
405
TRI VALLEY TECH INC
404
TRIANGLE DIGITAL SERVICES
404
TRIBAL MICROSYSTEMS
408
TULIN TECHNOLOGY
100IS-40
ULTIMA ELECTRONICS CORP
398
IMATE TECH
100IS-60A-B
UL
u
NTIA
.
IR
448
1001$-42
459 UNITRON
10015-33
225-226 UNIVERSAL MEMORY PROD
399
• UNIXWORLD
331A
• UNIXWORLD
33
-B
2
326 VALITEK INC
362
170-171 VENTURA SOFTWARE INC
92,93
• VENTURA SOFTWARE INC
92A- B
41-42 VENTURA SOFTWARE INC
186,187
172 VERMONT CREATIVE SNV
55
43-44 VIEWSONIC
229
404 VOGUE COMP CO LTD.,THE. 100UK-11
449 WALKER. RICHER & QUINN 1001$-45
173 WATCOM PRODUCTS INC
29
171-175 WESTERN DIGITAL
109
294 WILCO AMS
407
• WINDOWS/DOSJOURNAL 100IS-60C-D
561 WINDOWS 605r2CONFERENCE 400NE-11
278 WINTEK CORP
409
555 WIT
400MW-7
47-49 WOLFRAM RESEARCH
191
237 WORLDWIDE TECHNOLOGIES
382
279 XELTEK
408
45-48 XVT SOFTWARE INC
234
50 Z- NIX COMPANY INC
233
280 Z-WORLD ENGINEERING
408
464-465 ZECKS
100IS-30
176 ZENITH DATA SYSTEMS
1
177 ZEOS INTERNATIONAL25
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To get further information on the products advertised in BYTE, fill out the reader service card by circling the numbers on the card that correspond to the
inquiry number listed with the advertiser. This index is provided as an additional service by the publisher, who assumes no liability for errors or omissions.
'Correspond directly with company.
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Page No.

HARDWARE
926

ACCESSORIES/SUPPLIES

554
571
210
152
281
464-165

ACTION COMP SUPPLIES 40081W-4
ACTION COMP SUPPLIES
400NE-5
SECURTECH COMPANY ' 400
SONY ( N A )
147
TIEPIE ENGINEERING
404
ZECKS
100IS-30

927

ADD-IN BOARDS

77-78 AMERICAN MEGATRENDS
105
231
10 ATI TECHNOLOGIES INC
402
212-293 AXIOM
402
247 BECTERM INCORPORATED
420-421 COMPEX
100IS-31
402
248-249 COVOX INC
343
181 CREATIVE LABS INC
402
250 CURTIS INC
400PAW-2
560 DIGITAL MEDIA LABS
40050-4
803 DIGITAL MEDIA LABS
393
205-206 DPT
239
25 ETAP
10015-41
453-454 FIRST INTL COMPUTER
321 GENOA SYSTEMS
201
427 GFK HAMBURG
100IS-47
221
29 HERCULES COMPUTER TECH
72,73
118 JAMECO ELECTRONICS
461 JASON MACKENZIE
100IS-32
455 JEN ELECTRONICA
100IS-25
269
221-222 LANDMARK RES INTL CORP
130
• MICROWAY
358
• MICROWAY
371
219-220 NATIONAL DESIGN
116
139-140 PERISCOPE COMPANY, THE
298 PMP/MEMORY WORLD
402
366
148 QUA TECH INC
402
270 STRADA AUTOTECH, INC
402
288 TEMPUSTECH, INC
10015-40
447 TULIN TECHNOLOGY
109
174-175 WESTERN DIGITAL
928

COMMUNICATIONS/NETWORKING

71-72
319-320
255
289
437-138
452
487-468
216-297
929
71-72
411-412
592
330-331
199
602
238-239
202
89
227-228
583
451
95-96
98
99
•
398
207
•
303
453-454
403
•
•
463
566-587
600
212-213
259
558-559
575-576
437-438
•
568
439-410
557
574
585
601
597-591
235
582
572
•
•
556
573
584
599
137-138
551-552
590-591
295

420

ACER INCORPORATED
BAY TECHNICAL ASSOC
GTEK INC
L-COM, INC
LONGSHINE ELECT CORP
MINICOM LTD
TATUNG CO
TELELINK

59
381
403
403
100IS-48
100IS-38
1001$-55
403

COMPUTER SYSTEMS
ACER INCORPORATED
59
AGC ELECTRONICS CORP 1001$-53
400S0-7
APPRO INT'L INC
195
AST RESEARCH INC
370
ATRONICS
40050-5
BEC
384
CITITRONICS
COMPEX INTERNATIONAL
396
COMPUADD EXPRESS
75-77
385
COMTRADE
CYBERTRON
400PC-8
DAN TECHNOLOGY PLC
100IS-5
DATALUX CORPORATION
150
DELL COMPUTER CORP IN A )
CIII
DELL COMPUTER CORP ( NA)
CIV
DIGITAL EQUIPMENT CORP
165
DIGITAL EQUIP CORP ( N.A.) 100A- H
ETVALUELINE/ELEK-TEK
378
ELONEX
100IS-2
EXALINX, INC
403
FIRST INT'L COMPUTER
100IS-41
GANDLAKE GROUP
100UK-5
GATEWAY 2000
CII,1
GATEWAY 2000
33,44
HANDTOP COMPUTERS LTD 10015-49
HERTZ
400NE-8
ICS COMPUTER
400S0-3
INTERSYS
395
KILA
403
KINGLI TECHNOLOGY, INC 40081W-1
KINGLI TECHNOLOGY, INC 400NE-4
LONGSHINE ELECT CORP
100IS-48
MANCHESTER EQUIP CO 40014E-A- B
MANCHESTER EQUIP CO
40014E-1
MEGADATA
100IS-28
MICRO DATA COMPUTERS 40081W-8
MICRO DATA COMPUTERS 400NE-12
MICRO DATA COMPUTERS 400PC-3
MICRO DATA COMPUTERS 40050-12
MICRO- INTERNATIONAL. INC 40050-2
MICROLANE COMPUTERS INC
389
MICROWORLD
400PC-5
NEW ENGLAND ELECT
400NE-10
NORTHGATE COMPUTER SYS 84,85
NORTHGATE COMPUTER SYS 203-205
PC IMPORTERS INC
400/AW-6
PC IMPORTERS INC
400NE-6
PC IMPORTERS INC
400PC-6
PC IMPORTERS INC
40050-6
PC POWER & COOLING
103
PC- EASE INC
40011W-5
PC- EASE INC
400S0-9
RENEGADE
404
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Inquiry No.

569
•
553
159
271
467-468
581
272
471-472
469-470
282
274
223-224
448
159
404
555
176
177
930

Page No.

SAI SYSTEMS
400NE-2
SILICON GRAPHICS
144
SUMMIT MICRO DESIGN
40011W-3
SUN MICROSYSTEMS
128,129
SURAH INC
403
TATUNG CO
100IS-55
TDSI, INC
400PC-6
TECHNOLOGY PWR ENTRPRSE. INC 403
TECHPOWER COMPANY LTD100IS-10
TECHPOWER COMPANY LTD
10016-12
TRI VALLEY TECHNOLOGY INC
404
TRIANGLE DIGITAL SERVICES
404
ULTIMA ELECTRONICS CORP
398
UNIAIR
100IS-42
UNITRON
10015-33
VOGUE COMP CO LTD THE 100UK-11
WIT
40011W-7
ZENITH DATA SYSTEMS
91
ZEOS INTERNATIONAL
11-15
DATA ACQUISITION

262
264
931

KEITHLEY METRABYTE
MICROSTAR LABORATORIES

404
404

DISK 8 OPTICAL DRIVES

77-78
•
•
408
218
141-142
143
273
180
153
271
160
281
932

AMERICAN MEGATRENDS
105
APS TECHNOLOGIES .
397
HARD DRIVES INTERNAT
373
MAGSTORE
100UK-8
MICRO SOLUTIONS COMP PROD 391
PINNACLE MICRO
18-19
PIONEER COMMUNICATIONS
125
SIGEN
405
SIMPLICITY COMPUTING
236
153
SONY ( N.A )
SURAH INC
403
SYSGEN INC
295
TRANTOR SYSTEMS LTD
405
DISKETTES/DUPLICATORS

252
933

DATAPATH TECHNOLOGIES, INC 405
FAX BOARDS/MACHINES

558-559 KINGLI TECHNOLOGY, INC 40081W-1
575-576 KINGLI TECHNOLOGY, INC 400NE-4
934 GRAPHICS TABLETS/MICE/PEN INPUT
456-457
57
305-306
123-124
158
50
935
95-96
256
•
'
936
204
92
403
152
184
137-138
271
937
71-72
73-74
398
453-454
403
290
122
134
•
•
408
40
167
310
177
938
197
414
198
238-239
89
212
203
229-234
398
560
603
210-211
118
'
289
241

ACE CAD
ELOGRAPHICS
HANDYKEY
LOGITECH INC
SUMMAGRAPHICS CORP
Z- NIX COMPANY INC

100IS-58
202
405
163
249
233

KEYBOARDS
DATALUX CORPORATION
150
HOOLEON CORPORATION
405
NORTHGATE COMPUTER SYS 84,85
NORTHGATE COMPUTER SYS 203-205
LAN HARDWARE
CYBEX CORPORATION
372
CYBEX CORPORATION ( INTL)
CIII
GANDLAKE GROUP
100UK-5
MINICOM LTD
100IS-38
MOUNTAIN NETWK SOLU ( INT'L) CIV
PC POWER COOLING
103
SURAH INC
403

Inquiry No.

236 LODE STAR COMPUTER
214 NEVADA COMPUTER
589 RECORTEC INC
284 TIEPIE ENGINEERING
939

MAIL ORDER
ADVANCED COMPUTER PROD
386
AMER BUYING& EXPORTING 100IS-58
AMT INCORPORATED . .
396
CITITRONICS
364
COMPUADD EXPRESS ...
75-77
COMPUTER WAREHOUSE .
390
COMPUTERLANE UNLTD
417
CYBER RESEARCH .
377
DIGITAL EQUIP CORP ( N.A.) 100A-H
DIGITAL MEDIA LABS
40011W-2
DIGITAL MEDIA LABS
400S0-4
H. CO. COMPUTER PROD .
374
JAMECO ELECTRONICS
72,73
JDR MICRODEVICES
418
L-COM, INC ...
403
LANWISE INC .
380

368-369
392
400S0-11
404

MEMORY/CHIPS/UPGRADES

76
413
258
324-325
299-300
87
88
208-209
28
112-113
114-115
117
314
118
119-120
286
263
225-226
237
940

ADVANCED MICRO DEVICES 112,113
AMDS EUROPE LTD
100IS-15
AMRAM
406
AOX
226
BPS INTERNATIONAL
406
CAPITAL EQUIPMENT CO
264
CAPITAL EQUIPMENT CO
265
FIRST SOURCE INT'L
388
HAUPPAUGE COMP WORKS
235
INTEGRATED INFO TECH
297
INTEGRATED INFO TECH
299
INTEL CORPORATION
46,47
INTEL CORPORATION
288,289
JAMECO ELECTRONICS
72,73
KINGSTON TECHNOLOGY
252
MEMORY PIPELINE
406
MICROPROCESSORS UNLTD
406
UNIVERSAL MEMORY PROD
399
WORLDWIDE TECHNOLOGIES
382
MISCELLANEOUS HARDWARE

554
571
245
246
462
181
410
116
131
283
240
284
941

ACTION COMP SUPPLIES
ACTION COMP SUPPLIES
APPLIED CONCEPTS
B&C MICROSYSTEMS
CANON EUROPA N V
CREATIVE LABS INC
E IT LTD
INTEGRAND RESEARCH
MOTOROLA INC
QUIET TECHNOLOGY
SECURTECH COMPANY
TIEPIE ENGINEERING

40011W-4
40014E-5
006
407
113131S-13
343
100UK-13
282
22,23
406
400
404

MODEMS/MULTIPLEXORS
381
398
403

319-320 BAY TECHNICAL ASSOC
243-244 BUSINESS INSTRUMENTS
296-297 TELELINK
942

Inquiry No,

CTX INTERNATIONAL INC
ETAP
HANTAREX SPA
IBM CORP
KUO FENG CORP
NANAO USA CORP
NEC
TATUNG CO
VIEWSONIC

177
239
100IS-19
60,61
10015-34
213
68,69
100IS-55
229

MULTIMEDIA

943
462
65
181
22-23
560
603
586
163
944

CANON EUROPA N.V.
CANON USA INC
CREATIVE LABS INC
CTX INT'L INC
DIGITAL MEDIA LABS
DIGITAL MEDIA LABS
PLUSTEK USA, INC
TEKTRONIX

100IS-13
356
343
177
400IAW-2
400S0-4
400PC-2
328,329

PRINTERS/PLOTTERS
416
399
86
398
410
103
•
191
441
132
•
135
313
163
165
294

945

ASP COMPUTER PRODUCTS100IS-14
BUFFALO PRODUCTS
375
CANON USA INC
321
DIGITAL EQUIP CORP ( N.A ) 100A- H
E. I. T. LTD . . . . 100UK-13
EASTMAN KODAK CO
325
HEWLETT PACKARD
7
KYOCERA ELECTRONICS ( N A ) 261
MINOLTA GMBH
100IS-27
NEC
87
PACIFIC DATA PRODUCTS
323
PANASONIC
26,27
ROSE ELECTRONICS
360
TEKTRONIX
328,329
TEXAS INSTRUMENTS
56,57
WILCO AMS
407
PROGRAMMABLE HARDWARE

246
257
261
291
275-276
279
280
946

El&C MICROSYSTEMS
10 TECH
LINK COMPUTER GRAPHICS
OMNITECH ELECTRONICS, INC
TRIBAL MICROSYSTEMS
XELTEK
Z- WORLD ENGINEERING

407
407
407
408
408
408
408

SCANNERS/OCR/DIGITIZERS
462

947
77-78
260
184
265
268
326

CANON EUROPA N V

100IS-13
TAPE DRIVES

AMERICAN MEGATRENDS
LAGUNA DATA SYSTEMS
MOUNTAIN NETWK SOLU ( INTL)
OVERLAND DATA INC
OUALSTAR CORP
VALITEK INC

105
408
CIV
408
408
362

Page No.

UPS

948
415
79
319-320
200-201
136
137-138

AMERICAN POWER CONV
100IS-46
AMERICAN POWER CONV ( N.A.) 283
BAY TECHNICAL ASSOC
381
BAY TECHNICAL ASSOC
383
PARA SYSTEMS
127
PC POWER & COOLING
103

SOFTWARE
BUSINESS

949
19
•
101
104
•
473
35-36
157

COMPUTER ASSOCIATES
199
COPIA INTERNATIONAL
154
DIGITAL RESEARCH INC ( N A )
151
FOX SOFTWARE INC
88,89
INTUIT INC
2,3
ITALIAN S/W AGENCY
100IS-51
RAINBOW TECHNOLOGIES
175
STRATEGIC MAPPING
111
CAD/CAM

950
80
11
304
582-563
577-578
26-27
278
951

AMERICAN SMALL BUSI COMP
95
AUTODESK INC
158-158
CADSOFT COMPUTER. INC
409
EVOLUTION COMPUTING
400NE-7
EVOLUTION COMPUTING
400PC-7
FORESIGHT RESOURCES
223
WINTEK CORP
409
COMMUNICATIONS/NETWORKING

24
253
•
564-565
452
35-36

DATASTORM TECHNOLOGIES
169
DIVERSIFIED COMPUTER SYS
409
GLOBALINK INC
400S0- A- B
GLOBALINK INC
400NE-9
MINICOM LTD
100IS-38
RAINBOW TECHNOLOGIES
175
ULTIMATE TECH
100IS-60A-B
449 WALKER, RICHER 8. QUINN 100IS-45

952

MONITORS 8 TERMINALS

22-23
25
429
108
435-436
31-32
133
467-468
43-44

LAPTOPS 8 NOTEBOOKS
ACER INCORPORATED . .
59
ADVANCED LOGIC RESEARCH
301
DIGITAL EQUIP CORP ( N.A.) 100A- H
FIRST INT'L COMPUTER
100IS-41
GANDLAKE GROUP
100UK-5
LAPTOP SOLUTIONS, INC
405
LIBREX COMPUTER SYS ( N.A) 96,97
NEC
254,255
NORTHGATE COMPUTER SYS 84,85
NORTHGATE COMPUTER SYS 203-205
PSION . .
100UK-6,7
TEXAS INSTRUMENTS
193
TOSHIBA AMERICA INC
50,51
TOTE- A- LAP
387
ZEOS INTERNATIONAL
11-15

Page No.

DATA ACQUISITION
301 DAVIS INSTRUMENTS
409
• NATIONAL INSTRU
100IS-60C-D
164 TELEBYTE TECHNOLOGY
154

953

DATABASE

14-15
21
•
251
104
409
186-187
149
39
166
•
170-171
954

EDUCATIONAL

69-70
8-9
•
83-84
179
955

ABACUS SOFTWARE
ABACUS SOFTWARE
AME INSTIT FOR COMP SCI
BUREAU OF ELECT PUBL
LOGICUS INCORPORATED

139
227
410
102
176

ENGINEERING/SCIENTIFIC

102
302
221-222
126
127
63
285
154
161-162
47-49

DSP DEV CORP
GRAMMAR ENGINE. INC
LANDMARK RES INTL CORP
MATHSOFT INC
MATHSOFT INC
MICROCAL INC
NILES 2. ASSOCIATES INC
SPECTRUM SOFTWARE
SYSTAT INC
WOLFRAM RESEARCH

152
410
269
253
174
238
410
262
278
191

ENTERTAINMENT

956
217
957
312
91
22-23
254
105
61-62
31-32
•
266
157
163
958

247
BORLAND INTERNATIONAL
COMPUTER ASSOCIATES
183
154
COPIA INTERNATIONAL
409
DATACAP
FOX SOFTWARE INC
88,89
NAG
100UK-2
ODYSSEY DEVELOPMENT
324
RAIMA CORP
99
225
SEOUITER SOFTWARE INC
TMS
303
VENTURA SOFTWARE INC
92A- B
VENTURA SOFTWARE INC
92,93

MICROPROSE SOFTWARE

379

GRAPHICS
3-D VISIONS
COREL SOFTWARE
CTX INT'L INC
FPLOT CORP
FRAME TECHNOLOGY
IMAGE NORTH TECH
NANAO USA CORP
PACIFIC DATA PRODUCTS
PATTON 2. PATTON
STRATEGIC MAPPING
TEKTRONIX

197
24
177
410
141
222
213
323
410
111
328,329

MACINTOSH

558-559 KINGLI TECHNOLOGY. INC 400I1W-1
575-576 KINGLI TECHNOLOGY, INC 40061E-4
161-162 SYSTAT INC
278

T
oget further information on the products advertised in BYTE,
fill out the reader service card by circling the numbers on the card that correspond to the
inquiry number listed with the advertiser. This index is provided as an additional service by the publisher, who assumes no liability for errors or omissions.
*Correspond directly with company.

INDEX TO ADVERTISERS BY PRODUCT CATEGORY
Inquiry No.

Page

NO.

Inquiry

MAIL ORDER

959

18 COMPUCLASSICS
422 COMPUCLASSICS
423 COMPUSAVE INT'l
425 COMPUTER QUICK
428 GREY MATTER LTD .
125 PROGRAMMER'S PARADISE
• PROGRAMMER'S SHOP
150 S'NW ELECTRONICS
443 S'NW ELECTRONICS
58 SEOUELINIUGNOSIS NV
• SOFTLINE CORP
980

212
10015-6
100IS-39
100IS-8
10015-17
83-65
240-242
108
100IS-16
239
100IS-21

MATHEMATICAL/STATISTICAL

102
409
269
155-156
161-162
981

DSP DEVELOPMENT CORP
152
NAG
100UK-2
SAS INSTITUTE INC
410
STATSOFT
285
SYSTAT INC
278
MISCELLANEOUS SOFTWARE

554
571
329
593-594
458
157
962

ACTION COMP SUPPLIES 400MW-4
ACTION COMP SUPPLIES
400NE-5
BYTE LISTINGS ON DISK
230
IEPS
400S0-6
ON TIME PARKT/KARSTEN PETERSEN 10015-60
STRATEGIC MAPPING
111
ON-LINE SERVICES

•
450
100
•
90
97
430
983

BIX
BIX
BYTE/DEMOLINK
COMPUSEFIVE
COMPUSERVE
DELPHI
1-COM

147
424
423
133.134
135
425
10015-40

OPERATING SYSTEMS
101

DIGITAL RESEARCH INC (N.A )

151

No.

Page No.
30,31
115
383

109 IBM CORP
• MARK WILLIAMS CO
147 QUANTUM SOFTWARE
964

PROGRAMMING LANGUAGES/TOOLS

579 ANCOT CORPORATION .
400PC.4
417 BLAISE COMPUTING INC
100IS-34
8142 BORLAND INTERNATIONAL
17
• CUSERS JOURNAL . . 1001S-80C-D
460 CASE DESIGN
100IS-22
424 COBALT BLUE
10015-18
93-94 DATA ACCESS CORP
251
101 DIGITAL RESEARCH INC ( N.A.)
151
402 EDINBURGH PORTABLE CONFIAS 100UK-17
401 EXPERT SYSTEMS LTD
100UK-12
428 GREY MATTER LTD
100IS-17
185 INTERACTIVE IMAGE TECH .
104
121 LAHEY COMPUTER SYSTEMS
108
53-54 LIANT SOFTWARE CORP (N.A.)
185
55-56 LIANT SOFTWARE CORP ONT L) 185
315-316 LIANT SOFTWARE CORP (N.A.)
381
317-318 LIANT SOFTWARE CORP ( INTL) 361
• MICROSOFT CORPORATION
21
• MICROSOFT CORPORATION 142,143
' MICROSOFT CORPORATION .. 149
442 MIX SOFTWARE
10019-35
409 NAG
100UK-2
34 POPKIN SOFTWARE
215
267 PSEUDOCORP 410
35-36 RAINBOW TECHNOLOGIES . . 175
37-38 RR SOFTWARE ' .
238
444-445 STONY BROOK SOFTWARE 10015-11
178 SYMANTEC IZORTECH .
52
570 THE WNDX CORP
400NE-3
580 THE WNDX CORP
400PC-1
173 WATCOM PRODUCTS INC
29
965

SECURITY

466 AIR TECH
100IS-9
75 ALADDIN KNOWLEDGE SYSTEMS 71
192-193 CERTUS 1NT'L CORP
80,81

Page No.

Inquiry No.
426
106-107
145-146
307-308

Inquiry No.

FAST ELECTRONIC GMBH
100IS-29
GLENCO ENGINEERING
326
PROTECH MARKETING INC
275
SOFTWARE SECURITY INC
110

986

30 KEA SYSTEMS LTD
168
5940 LUCAS MANAGEMENT SYS
209
• MICROSOFT CORPORATION
67
• MICROSOFT CORPORATION
83
• MICROSOFT CORPORATION 106,107
• MICROSOFT CORPORATION
119
31-32 NANAO USA CORP
213
239
33 NATIONAL INSTRUMENTS
68 PACIFIC GOLD COAST
214
37-34 RR SOFTWARE
238
51 SYMANTEC / ZORTECH
170,171
407 SYSTEMSTAR
100UK-15
41-42 VENTURA SOFTWARE INC
186,187
• WINDOWS/DOS JOURNAL 1001S-80C- D
47-49 WOLFRAM RESEARCH
191
45-46 XVT SOFTWARE INC
234

SHAREWARE
• REASONABLE SOLU

967

100IS-60A-B

SPREADSHEETS

12-13 BORLAND INTERNATIONAL
• MICROSOFT CORPORATION .
968

161
8,9
UNIX

•
130
190
47-49

MARK WILLIAMS CO
MORTICE KERN (MKS)
SUNSOFT
WOLFRAM RESEARCH

969

115
137
117
191
UTILITIES

418-419
424
221-222
144
•
309
188-169
172

CLARION SOFTWARE
100IS-37
COBALT BLUE . .
10015-16
LANDMARK RES INT'L CORP . 269
PKWARE INC .
304
QUARTERDECK OFFICE SYS 120A-P
QUARTERDECK OFFICE SYS
120
TOUCHSTONE SOFTWARE
114
VERMONT CREATIVE SAN
55

970

971

WORD PROCESSING/DTP

413 AMOS EUROPE LTD
186-187 ODYSSEY DEVELOPMENT
• PACIFIC DATA PRODUCTS
972

CUSEFIS JOURNAL
10015- 60c- D
COMPUBOOKS
409
UNIXWORLD
334A- B
UNIXWORLD
335
WINDOWS/COS JOURNAL 100IS-60C-D

973

3-D VISIONS
197
AG COMMUNICATION SYSTEMS 179
APPROACH SOFTWARE
167
CELERITE GRAPHICS INC
237
COMPUTER ASSOCIATES
218
CSI PUBLISHING, INC
238
DATASTORM TECHNOLOGIES
169
FORESIGHT RESOURCES
223
IMAGE NORTH TECHNOLOGIES 222

100IS-15
324
323

BOOKS/PUBLICATIONS
•
287
•
•
•

WINDOWS

312
67
311
322-323
20
66
24
26-27
61-62

Page No.

MISCELLANEOUS
604 BYTE CARD DECK
400Mw-6
605 BYTE CARO DECK
4001,1E-6
332 BYTE EURODECK
164
327 BYTE REPRINTS
276
328 BYTE SUB MESSAGE
236
243
333 BYTEWEEK
401
334 BYTEWEEK
188 DIGITAL CONSULTING INC
345
561 WINDOWS&OS/2CONFERENCE 4006E-11
'Correspond directly with ,

BYTE ADVERTISING SALES STAFF :

Jennifer L. Bartel, National Sales Manager, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, tel. ( 214) 701-8496
Liz Coyman, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-2518
NEW ENGLAND
ME, NH, VT, MA, RI, CT. ONTARIO
CANADA & EASTERN CANADA
Michael Lamattina (617) 860-6344
Patricia Payne (603)9244554
McGraw•Hill Publications
24 Hartwell Avenue
Lexington MA 02173
FAX: (617) 81104899
EAST COAST
NY, NYC. NJ, DG, DE, MD, VA, VW, PA
Kim Norris (212) 512-2645
Ariane Casey (212) 512-2368
Barry Echavarria (603)924-2574
McGraw-Hill Publications
1221 Avenue of the Americas28th Floor
New York. NY 10020
FAX: ( 212)512-2075

SOUTHEAST
NC, SC. GA. FL. AL, TN, MS. AR, LA, KY
(404)843-4782
Patricia Payne (603) 9242654
McGraw-Hill Publications
4170 Ashford-Dunwoody Rd . Suite 520
Atlanta, GA 30319
FAX: (404)252-4056
MIDWEST
IL, MO, KS, IA, ND. SD, MN,
WI, NE. IN, MI, OH
Kurt Kelley (
312) 616-3328
MaryAnn Goulding ( 603) 924-2664
McGraw-Hill Publications
Two Prudential Plaza
180 North Stetson Ave
Chicago. IL 60601
FAX: (312)616-3370

Peterborough, NH Office: Inside Sales FAX 603-924-2683
Hardware/Software Showcase
Mark Stone (603)924-2695
Ellen Perham (1103) 924-2598
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

The Buyer's Mart ( 1a2)
Margot Gnade (603) 924-2656
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

International Advertising Sales Staff:

SOUTHWEST,
ROCKY MOUNTAIN
CO. OK, TX,
Jennifer Walker ( 214) 701-8496
Barry Echavarna ( 603) 924-2574
McGraw. Hill Publications
14850 Quorum Dr , Suite 380
Dallas TX 75240
FAX: (214) 991-6208

NORTH PACIFIC: Campbell CA
SILICON VALLEY, HI, WA, AK,
W CANADA
Bill McAfee ( 408)879-0381
Joseph Mabe (603)924-2662
McGraw-Hill Publications
1999 South Bascom Ave Suite 210
Campbell, CA 95008
FAX: (408)879-0067

NORTH PACIFIC: San Francisco. CA
NORTHERN CA, OR, ID. MT,
WY, NORTHERN NV. UT
Roy J Kops (
415)954-9728
Leslie Hupp (
408)879-0381
Joseph Make (
603) 924-2682
McGraw-Hill Publications
425 Battery Street
Sari Franosco, CA 94111
FAX: (415) 954-9786

SOUTH PACIFIC: Los Ameles CA
LOS ANGELES COUNTY, AZ,
NM, SOUTHERN NEVADA
Alan El Faye (213)480-5243
Jonathan Sawyer (603)924-2665
McGraw-Hill Publications
3333 Wilshire Boulevard 0407
Los Angeles CA 90010
FAX: (213)480-5249

Advertising FAX 603-924-7507
BYTE Deck
Ed Ware (603)924-25911
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

McGraw Hill Publishing Co., Wimbledon Bridge House, One Hartfield
GERMANY, SWITZERLAND,
AUSTRIA, UNITED KINGDOM
Ron Cordek, Managing Director
European Operations
Christina Barloe ( 44 81 545 6270)
McGraw-Hill Publishing Co
Wimbledon Bridge House
One Hat/held Road
Wimbledon London SW19 3PU
England
Tel: 4481 543 1234
FAX: 44 81 540 3833
TELEX: 892191
JAPAN
Namib Mon
McGraw-Hill Publishing Co
Overseas Corp
Room 1528
Kasumigaselu Bldg
12.5 Kasurnigaseki
Chnioda-Ku
Tokyo 100. Japan
Tel: 81 33 581 9811
FAX: 81 33 581 4018

BENELUX
Ellen Pardede
Batenburg 105
3437 AB Nauwegein
The Netherlands
Tel: 31 34 02 49496
FAX: 31 34 02 37944
FRANCE, ITALY
Zena Coupe. Amanda Blaskett
A- ZInternational Sales Ltd
70 Chalk Farm Road
London NW1 8AN
England
TM: 44 71 284 3171
FAX: 44 71 284 3174
ISRAEL
Dan Ehrlich
Ehrlich Communication
International
PO Box 11297
Tel Awv 61112 Israel
Tel: 972-52-586 245
Tel, 972-52-586 246
FAX 972-52-585 685

EURODECK
James Bail (603) 924-2533
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

SOUTH PACIFIC: Costa Mesa CA
ORANGE COUNTY,
SAN DIEGO COUNTY
Beth Dudas (714) 733-8140
Jonathan Sawyer (603)924-2665
McGraw-Hill Publications
15635 Alton Pky Suite 290
Irvine, CA 92718
FAX: (714) 753-8147

Regional Advertising
Brian Higgins (603)924-2651
Larry Levine (603)924-2637
BYTE Publications
One Phoenix Mill Lane
Peterborough NH 03458
BYTE International Direct
Response Postcards
Ellen Perham (603) 924-2598
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

Road, Wimbledon, London, SW19 3RU, England, Tel: 44 81 543 1234, Fax: 44 81 540 3833

HONG KONG
William Chu
Seavex Ltd
503 Wilson House
19 27 Wyndham St
Central, Hong Kong
Tel: (852)868-2010
FAX: ( 852)810-1283
TELEX. 60904 SEvEX HO
TAIWAN
Summer Chien
Candice Lo
Acer TWP Corp
19-2, Lane 231,
Fu Hang North Road
Taipei 10445 Taiwan
ROC
Tel: (886) 2713 6959
FAX: (886) 2715 1950

AUSTRALIA
lar McDonald
Hugh Anderson Pty Ltd
119 Market Street
South Melbourne Australia
Tel: (61)3-698-5411
FAX: (61)3-696-5692
David Strike
Sandell Strike Skinner
Whipp Ply Ltd
64 Victoria Street
Box 109, North Sydney
NSW 2060 Australie
Tek (61)2-922-2977
FAX: (61)2-922-1100
INDIA
Ronny Mistry
Ronny Missy Associates Pot Ltd
Shinnabad
581 Jam-E.Jamshed Rd
Matunga
Bombay 400019 India
Tel: ( 91)22-4134398
FAX: ( 91)22-204-4973

KOREA
Jeon-Gwon Seo
DooBee Internatinal Limited
Center Building (Byulgwan)
111 Jeong-dong Choongku
CPO Box 4557
Seoul Korea
Tel: (82)2 776-2096
FAX: (82)2 755-9860
TELEX: 787-27117
PHILIPPINES
Luis Nunez
Far East Media Consultants
806-B Filipinas Lite Bldg
6786 Ayala Ave
1200 Makati
Metro Manila Philippines
Tel: ( 63) 2-810-1330
FAX, ( 63) 2-818-1974

SINGAPORE
Jocelyn Domingo
Seave Ltd
400 Orchard Road 010-01
Singapore 0923
Republic of Singapore
Tel: 65 734 9790
FAX: 65 732 5129
TELEX: RS35539 SEAVEX
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EDITORIAL INDEX BY COMPANY
Index of companies covered in articles, columns, or news stories in this issue.
Each reference is to the first page of the article or section in which the company name appears.
IS pages appear in the International and UK editions; UK pages appear in the UK edition.
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A

Acius, 121
Actix Systems, 172
ADA Computer, IS-23
Adder Technology, IS-24
Adobe Systems. 121, 131. 244,
257. 336

980
1329
1339
1343

Design Science, 100
Diamond Computer Systems, 172
Diaquest. 131
Digital Developments, 1S-26
Disk Technologies. 79
Dragon Systems, 364

976
985
1140
1095

E

Advanced Micro Devices, IS-43
AG Communications Systems, 188
Air Transport Association. 244, 263, 279
Aladdin Systems, 336
Aldus, 101, 219
1078
1188
Alpha Partner, IS-4
1205
Altec Lansing. 48
1130
Amaze. 188
American Small Business
987
Computers. 121
Andataco Computer Peripherals,
1390
IS-43
Apple Computer. 25. 28, 45. 101,
988
121. 336. IS-4
1183
1201
Approach Software, 48
Apricot Computers, UK-4
Arco Electronics. 82
1286
989
Artisoft. 121. 188, 364
1094
1101
1282
Artist Graphics. 82.172
1330
Ashlar, 121
990
984
askSam Systems, 121, 287. 290.1S-56
1146
1301
Asymetrix, 28
AT&T Graphics Software Labs. 131
977
ATI Technologies, 121, 172
992
1331
1349
Audiosoft, 1S-28
Autodesk. 121,263
993
Avalanche Development. 279
1342
Aydin Controls. IS- 24

Basec. 25
BKS Software, IS- 20
Black Knight Computers, UK- 20
Black Lightning, 364
Blackwell Scientific Publications.
287, 290
Borland International, 28, 98, 121, 188

Brother International, 316
BPS Software Products. 287,1S-56
Bureau of Electronic Publishing, 364
ButtonWare, 188

Caere, 121
CalComp Computer Graphics
Group. 316
Calculus. 90
Calera Recognition Systems, 121
California Institute of Technology. UK-23
Canon U S.A.. 48. 336
Cardinal Technologies, 86
Central Point Software, 121
Channel Computing, 206
Cherwell Scientific Publishing, IS-38
Cincom Systems. 287
Claris, 25, 121. 188. 306
Cognos, 206
Comptons NewMedia, 188
Comtech IT, 1S-3
Conner Peripherals, 45
Contact Software. 188
Corel Systems. 121.188

1072
1061
1147
1302
995
1082
1086
1316
1131
1148

Fast Electronics U.S.. 48. IS- 3
Financial Freedom Enterprises. 98
Folio, 263, 287, 290, IS-56
Fox Software, 121
Fractal Design, 188
Frame Technology. 66, 121
Fujitsu Microelectronics, 1$-43
Future Soft Engineering. 188

G
Gage Applied Sciences. 82
Gateway 2000, 121
The GBM Group. 1S-7
General Parametrics. 86,316
Generic Software, 121
Gescan International. 271, 287
Glenco Engineering, 86
Globalink, 364
Go, 45. 159
Golden Bow Systems, 287
Graphic Communications Association,
279
Grid Systems. 263
Group L. 287
GST Software Products. UK- 22
GuildSoft,1S-24, IS- 38, IS-40

H

Hayes Microcomputer Products. 121
Heidelberg Harris, 206
Henco Software, 287
Hercules Computer Technology, 172
Hewlett-Packard, 25, 53. 62. 101.
121, 347, 364. IS-3
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1132
1293
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998
1075
1357
1149
999
1091
1105
1076
1092

Cornerstone Ventures. IS-4
Corner Store. 45
Covox, 364
CPT Office Systems, 287
Creative Technology, 1S-16
Cnstie Electronics, 1S-26
Cristie Telecom, UK- 3
Crosspoint Venture Partners. IS-4
CSS Laboratories, 172
Cucumber Information Systems, 287
Cumulus Technologies, 78

D

DanCraft Enterprises, 79
Dataflight Software, 290
Datastorm Technologies, 70
Davidson &Associates, 188
DEC, 206.359
Decision System Software. 94
Dell Computer, 121
Delnna Technology. 188
DeltaPoint, 48,306
Deneba Software, 121
DeScribe, 306
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Electric Image, 131
Electronic Book Technologies. 244. 263
Elonex. IS-30
Eschalon Development, 188
Everex Systems, 78
Excalibur Technologies, 271
Expansion Programs International,
287
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Husky Computers, IS-28

BM, 32, 121, 206, 359, 364,1S-4
mage In. 219
MC, IS-23
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Jandel Scientific, IS-30
Johnston, 287, IS-56

1351
1163

Key Tronic, IS-43
KnowledgeSet, 287
Kodak. 45
Kyocera Electronics, 48

1391
1164

Libres Computer Systems, 48
Ligature, IS-4
Logitech, 79, 101, IS-43

1209

1204

1190
1279
1411

Lotus Development. 32. 101, 121, 188.
290.306

LSI Logic, IS-43
LucasFilm Games, 101

Maltrox Electronic Systems. 48
Mastersoft, 101
MathSoft, 94, 188
Megahertz, 90
Metaphor, 28
Micro Dynamics, 287
Micrografx, 74, 121
MicroMuse, 1S-43
MicroRetrieval, 287, 290,1S-56
Microsoft, 28. 32, 101, 121, 155, 159,
188. 232. 306. 359

Mimetics,1S-4
MiniStor, 45
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Mitsubishi Electronics, 121
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Naltex, UK- 3
Nanao USA, 101, 121, IS-43
National Design. 82
National Semiconductor, IS-4
NCR, 263
NEC Technologies, 32, 78, 101, 121,
316, IS-43,

Nestor, 263
Net Works Now, UK-9
New Technology. 79. 359
Newlek. 131
Neat Computer, 121
North Coast Software. 188
Novell, 32, 121, 339.
Nutek Computers, 25

o

Occam Research, 327
Océ Graphics. 316
OCR Systems, 121
Odyssey Development, 287.290
Office Workstations, 263
Olivetti, 1S-3
On Technology, 287, 290, IS-56
Open Text, 287
Opus Systems. IS-43
Oracle, 121,206
Orchid Technology, 121, 172
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1271
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PageAhead Software, 331
Palindrome, IS-36
Panacea, 172
Panasonic, 336
Paragraph International, 45
Parallel Peripherals Technology, 79
Passport Designs, 188
PenStuff, 98
Peripheral Vision, 1S-26
Phar Lap Software, 121
Philips, 1S-4
Photonics, 1S-3
Pilot Software, 206
Pioneer Communications. 336
Pioneer Software. 206
Polaris Software, 121
Poget Computer. 121
Portocom Technologies, 172
Psion Dacom.1S-18

1230
1356
1336

Qualites, 121
Ouantum, 45
Quark, 121
Quarterdeck Office Systems, 25, 32,
121
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Radius, 121
RasterOps. 121
Ray Dream, 131
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981
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1346
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1337
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Reference Software International,
101,365
Research Machines, IS-32, UK-4,
Rix SoftWorks, 219
Rock Ridge Enterprises, 336
Ross Technology. IS-43

Saftynet, 86
Samsung, 263
Seiko Instruments, 316.347
Seikosha America, 101, IS-34
Sharp Electronics, 121
Shiva, 339
Sake, 121
Soft-Art, 263
Softlogic Solutions, 357
SoftQuad, 279
SoftSolutions Technology, 287. IS- 56
Software Publishing, 121,306
Software Publishing Association, 155
Software Transformation, 94
Software Ventures, 342
SPARC International, IS-43
Spinnaker Software, 121
Stac Electronics, 357
Stanford Research Institute, 263
Star Micronics, UK-4
StarTek, 90
SIB Systems, 172
S3. 342
Sun Microsystems, 25, 121. IS-3
Sunsoft, 1S-43
Suntec, UK-4
Symantec, 101, 121, 131

Symbiotics, 94
Systems Compatibility, 48, 364

1182
1352
1080
1143

1290
1136
1192
1354
1261
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1170
1111
1263
1312
1227
1416
1264

1295
1338
1226
1265
1414
1415
982
1189
1266
1401
1311
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Taken, 1S-32
1353
Techland Systems International.
UK- 18
1070
Technology Works, 101
1184
Tektronix, 316
1137
Telecommunications Industry Forum, 279
Telepac Network Services, UK-3
Tara Microsystems. IS-43
1144
Texas Instruments. 206
TexaSoft, 287
1172
TextWare, 287
1173
Thinking Machines, 271
Thomas-Conrad. 74
1198
T.I.C., 287
1171
TMS, 287
1174
Toshiba American Information Systems,
48, 121,1S-3
1210
1267
1139
Trimm Industries, IS-43
Tritec Electronic GmbH, IS-43
1410
Triumph-Adler, IS- 3
Truevision, 131
983

U

Universal Technical Systems, 100
Usenet News, 357

1322

V

Venrock Associates, IS-4
Ventura Software. 121,331
Verbex Voice Systems. 364
Verity. 271, 287
Video Logic, IS- 36
VideoSpigot. 336
Virginia Systems. 287, 290,1S-56
Votan. 364
The Voyager, 101
VZ, 94

WeatherPort, 86
WEB Technologies. 45
Weitek, IS-43
Wensum Software, 1S-23
The Whitewater Group, 94
Wintek, 82
WordPerfect, 121, 306, UK-4
WordStar International, 306. 364
Wyse Technology, 78

1229
1268
1175
1355
1176
1309
1187
1314

1287
1145
1340
1313
1281
1112
1269
1113
1274

X

Xerox, 244, 263
XSoft. 48, 306

1194
1207
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Zenith Data Systems, 48
Zeos International, 121
ZSoft, 188
ZyLab. 287,290
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FREE Software
Instantly On Line
With BYTE

DEMOLINK

Download free demo software from top publishers directly
to your computer....for just the cost of aphone call!

Here are the newest software
packages available on DEMOLINK:

BYTE DEMOLINK lets you preview software instantly by calling the
telephone number in the city nearest you. All you need to access BYTE
DEMOLINK is aPC, amodem and atelecommunications program. The
latest demo software is at your fingertips for your evaluation.

A powerful interactive computer-based AutoCAD training program for
novice or experienced users. Tutor starts with an introductory module
on the basics of AutoCAD, includes an exercise module that takes the

Call BYTE DEMOLINK today to connect with these
free software demos—It's only aphone call away!

AutoPACK Tutor

user through step-by-step instructions of object snap, dimensioning,
blocks, etc., and has acomplete on-line reference system that replaces
AutoCAD " Help" with animated examples and clear explanations.
AutoPACK Tutor by Grabert Systems, Inc.
Select the file aptdemo.exe
TropicSoft C++ Classes
A set of the most efficient and complete C++ classes for building
MS-DOS Windows application interfaces. Designed to dramatically
reduce memory and exe size, increase execution speed and reduce
lines of code by as much as 80%. Also features the flex " C"
programming to compile in any memory model and run in any
Windows mode. (Source code available.)
Select the file tsdemo.exe
WINFAX PRO 2.0
Send and receive laser quality faxes from any Windows 3application
directly to any fax device or your PC. WINFAX PRO is recognized
by Windows as aprint device so asingle fax can be composed from
within pages of different Windows applications. Specify at what date
and time the fax will be sent, and WINFAX PRO will send the fax to
either one recipient or agroup of recipients. Faxes can be printed or
viewed upon receipt. WINFAX PRO manages fax numbers, recipients
and groups with its built-in phonebooks. Cover pages can be fully
customized to include log files, ASCII text files and fax merge
capabilities. Call 1-800-268-6082 for more information.
Select the file winfax.exe
ZyINDEX

Free Demo Download

617-861-9767*
*Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud,
8data bits, 1stop bit, and no parity. Enter DEMOLINK at the prompt.
Chicago
Denver
Los Angeles New York
San Francisco Toronto
Washington, DC
312-616-1071 303-220-0328 213-383-9856 212-797-5620 415-434-4510 416-960-3187 202-4634920

Circle 100 on Inquiry Card.

ZyINDEX, by ZyLAB Corp., is the premiere text retrieval system for
DOS and Windows. Search thousands of documents in seconds,
regardless of where documents are located or with what word
processor they were created.
Select the file zyindex.exe
DEMOLINK Windows
Use our new Windows front-end software to automate your
DEMOLINK semons.
Select the file dlwin.exe

Other Software Packages Available:
ASQ, by Qualitas
C++/Views, CNS, Inc
C-Scape with Look & Feel, Liant Software Corp
JUNE 1992 • BYTE
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Where Do You Go for Help When
You're the Expert?
BIX — the On-Line Service for
People Who Know Computers!

G

et answers,
advice and code
from top
programmers,
designers, and consultants.
BIX is home to hardware and
software engineers, systems
designers, independent
consultants, technology buffs
and computer industry
celebrities. All sharing
information on their favorite
subject ... computing!
And the resources on BIX
are substantial.
More High-Quality Tools
and Information on BIX.
Our software libraries
are packed with the latest
high-quality tools, programs
and code to help you do a
better job. So, whether you're
looking for aspecial utility,
TSR, highly qualified advice
or just stimulating
conversation, you'll find
it on BIX.

USER

MANUAL

Get Answers in These
Conferences and Many Others:
borland

Borland International
official technical
support

c.plus.plus

Discuss the C++
programming
language

ibm.windows IBM/Microsoft
Windows
ibm.os2

OS/2 Operating
System

ibm.utils

Utility software for
IBM Computers

microsoft

Products from
Microsoft

Subscribe to BIX On-line
for Only $39 aQuarter Now!
Just set your telecommunications program for full
duplex, 2400 or 1200 baud,
7bits, even parity, 1stop bit.
Get your Visa, MasterCard,
or American Express card
ready. Have your modem call
617-861-9767*, enter "
bix"at
the prompt. When you are
prompted for "
Name?" enter
"bix.deal" and complete
on-line registration.
Money-Back Guarantee!
Try BIX for 30 days and if
you're not completely satisfied,
call Customer Service and we'll
refund your subscription fees.
But if you decide BIX is for
you, we'll give you an
additional 30 days on your
annual subscription.

*Connect to BIX locally via BT 'Imnet—call 800-336-0149 for your local access number; fees are outlined on-line. Bix handles billing for BT lyrrmet
connect fees. Other access available. Call BIX at 800-227-2983 or 617-354-4137 for more information.
424
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Circle 450 on Inquiry Cord.

You MIGHT F
IND AN ONLINE SERVICE FOR L
ESS,
BUT THERE ARE PROBABLY SOME STRINGS ATTACHED.

Special 'Mal Offer: 5hours for $5!
Some online services charge a
monthly fee for
"unlimited access."
This might sound
like agood deal.

But take acloser
look: the monthly
fee doesn't include

Lownloadabk
Programs

any of the services you want! All of
the valuable features, like downloadable programs, chat, and multiplayer games cost extra-sometimes a
lot extra. With DELPHI's 20/20
Advantage Plan, you get 20 hours for
only $ 20—that's 20 hours of real
productivity and
entertainment,
using the
features you
Multi-Ayer
Games

expect from a
quality online service.

Download from file
libraries with
thousand of
programs. Join
groups for nearly
every type of
E-mail
computer and
other special interests. Chat with
members from
around the
world. Send
unlimited
electronic mail
Special
messages. You can
Interest Groups
even challenge
your skills in lively multi-player
games. And all within easy reach: just
connect with alocal phone call from
over 600 cities and towns.

DELPHI
Aservice of General Videotex Corporation,
1030 Massachusetts Avenue, Cambridge, MA 02138
Phone: 1-800-695-4005

Circle 97 on Inquiry Cord.

Trial Offer: 5hours for $5!
Fry DELPHI at $ 1per hour. Join today
and get 5hours of evening and weekend access for only $5. If you're not
satisfied, simply cancel your account
before the end of
the calendar
month with no
further obligation.
Keep your account
active and you'll
automatically be
Worldwide
enrolled in the
Chat Lines
20/20 plan for the
next month. So don't be strung along
by another online service-get it all for
less with DELPHI!
Give DELPHI atry...Register Now!
Dial by modem 1-800-365-4636
Press RETURN once or twice
At Password, enter BT55
Rates apply for evening and weekend access
from within the mainland us. There is aonetime enrollment fee of $ 19 when you join the
20/20 Advantage Plan,

STOP BIT

WILLIAM
BUCKLEY

F.
JR.

REFLECTIONS ON
THE "PRIVACY" QUESTION

y

ou have gonorrhea.
No, that's untactful.
/have gonorrhea. As of Monday, who knew
this? The lab technician to whom Dr. Klein sent
my blood for testing, and he knows only that
"BS 3/1/92/13—Klein #493399" (blood sample tested
on March 1, 1992, number 13 of the blood samples directed to the laboratory by Dr. Klein, whose license to
practice medicine in New York
Who benefits when
is number 493399) came up
positive on agonorrhea test.
your medical records
Now your doctor knows, his
nurse knows, and you know.
go on-line?
Should anyone else know?
That question reaches into
the library of questions confronted by the recently established United States Privacy Council.
Let us suppose that the doctor asks you—as the Consumer Interest Research Institute demands he do, before
giving anyone access to the information he collects from
his patients—whether you will permit him to furnish
your medical data to the Physician Computer Network.
"Will anyone have my name?"
"No. You will be merely anumbered patient."
"OK. But will Mr. Hired Sleuth be able to find out
from the Physician Computer Network that Dr. Klein
has four patients with AIDS, eight with venereal disease,
and one with Kreutzfeld syndrome?"
Dr. Klein had never been asked that question. He pauses. "The Physician Computer Network is interested not in
'my' patients, but in every doctor's patient-histories; interested in the number of patients with this disease or
the other ( is the number growing? diminishing?)."
Dr. Klein asked me to come over and have alook at
what comes out at the other end of the medical-research
computer. "Yesterday," (he draws up the information on
the screen) "we had this perplexing patient." Inote that the
name of the patient is given in code. Dr. Klein points to
the four symptoms.
"I did not see apattern in those four symptoms, which
included arash under the right ear. Isent the data into the
Physician Computer Network, and in about 1minute, I
was told that these symptoms in the past have indicated
avery rare disease called Lombardicunctis, one treatment for which is 200 grams of Glasisturine injected into
muscle tissue behind the neck. Idid this. The boy's fever
this morning is gone, also the rash."
"What about my gonorrhea? If Iget appointed to the
Supreme Court, is there any way the government inves426
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tigators could find out? They would discover, easily
enough, that you are my doctor. If they came to you, you
would say that my medical records are private."
Yes, and the investigators could go to the pharmacy and
try to find out what pharmaceuticals regularly go to my
New York apartment. But assuming that they succeeded
in bribing the pharmacist, they still are pretty well up
against it, since there is no drug labeled, "For exclusive
use against the clap."
The privacy nuts, in my judgment, will have ahard
time. Isay this though Ibelieve passionately in privacy
and would willingly serve as the jailkeeper at any penitentiary that collected violators of those privacy laws
that do make sense. But which are they?
Last December, Congress passed the Telephone Consumer Protection Act, the purpose of which is to enable
you to block salespeople from access to your telephone.
Fair enough. There is alaw that forbids rental agencies
from giving out the record of your patronage of their
videotapes. It is avery old law, and agood one, that protects your income tax returns from scrutiny by the tabloids
or, for that matter, by the New York Times.
When my brother served in the Senate, he introduced
alaw that gave to students the right to examine the dockets, containing faculty evaluations of their work, that follow them about—sometimes for the rest of their lives.
Jim's law is understandable—one faculty grouch or
spurned lover should not be allowed indelibly to stain
your academic record without challenge. On the other
hand, it proves more difficult to get faculty to express
themselves freely if they know that the subject will see
what they write.
It is, in short, avexed question. The presumption should
always be in favor of privacy, but presumptions are rebuttable, and the data in most of the cases here examined suggest that they have been rebutted. My gonorrhea record—taking into account my allergies, the
derivative treatment of it, its effect on me—is data with
auseful life for others, and it is thoughtless and selfish
to deprive the Physician Computer Network of such use
as my little iniquity might provide others, bent on sinning
70 x7times.
So that, then, is the rule: In favor of privacy arrangements presumptively. But then listen, listen to the other
side. It is often compelling. al
William F. Buckley Jr. 'sforthcoming book is called
WindFall: The End of the Affair. You can reach him on
BIX do "editors."
ILLUSTRATION. CHRIS SPOLLEN
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Everybody's been hit hard by the recession.
NOW $1,799
THE DELL 325SX i386'SX
25 MHz SYSTEM

â'
Wittà

•LEASE: $67/MO.
•4MB RAM
•80 MB HARD DRIVE
•DUAL FLOPPY DRIVES
•SUPER VGA COLOR
(1024 x768) MONITOR
•MS-DOS 5
•MICROSOFT WINDOWS 3
•MICROSOFT MOUSE

Here's your chance to hit back.
Until May 31st, we've lowered the prices
of four of our hottest bundled systems anywhere
from $ 128 to $449. Which should send our
competitors scrambling for their calculators and
you scrambling for the phone.
But our lower prices shouldn't lower your
expectations. You'll still get everything you've

NOW $2,199

SAVE
$208

THE DELL 486P/16 i486SX
16 MHz SYSTEM
•LEASE: $82/MO.
•4MB RAM
•120 MB HARD DRIVE
•DUAL FLOPPY DRIVES
•SUPER VGA COLOR
(1024 x768) MONITOR
•MS-DOS 5
•MICROSOFT WINDOWS 3
•MICROSOFT MOUSE

come to expect from Dell.
Like aservice and support package that makes
other guys' service seem like ashot in the dark.
With toll-free technical hotlines that solve 90% of
reported problems over the phone, usually in
10 minutes or less. Our innovative TechFaxs' line
that offers system information 24 hours aday. And
atrained technician that can be at your desk with a
solution in hand, usually by the next business day*

NOW $2,499

SAVE
$308

THE DELL 486P/25 i486SX
25 MHz SYSTEM
•LEASE: $93/MO.
•4MB RAM
▪120 MB HARD DRIVE
•DUAL FLOPPY DRIVES
•ULTRASCAN 14C COLOR
(1024 x768) MONITOR
mi MS-DOS 5
•MICROSOFT WINDOWS 3
•MICROSOFT MOUSE

Which is the kind of fanatical customer
service that's consistently given our competitors
fits, and won the hearts and minds of customers
and product reviewers across the globe. It's also
helped us build an $890 million business, turned
two-thirds of the FORTUNE 500 into customers
and won us 53 product awards just last year.
So call us today and take advantage of these

NOW $3,499
THE DELL 4860/50 i486DX2
50 MHz SYSTEM
▪LEASE: $127/MO.
•USES INTEL'S SPEED
DOUBLER TECHNOLOGY
•8MB RAM
•230 MB HARD DRIVE
•5.25/ 3.5"COMBO FLOPPY
DRIVE
•ULTRASCAN 14C COLOR
(1024 x768) MONITOR
•MS-DOS 5
MICROSOFT WINDOWS 3
•MICROSOFT MOUSE

special prices. Because this may be your best shot
at getting so much computer for so little money.

800-626-4821
TO ORDER, CALL PLEASE REFERENCE 011E68.
HOURS 7AM-9PM CT MON . FRI, 8AM • 4PM CT SAT, 10AM.3PM CT SUN
IN CANADA, CALL 800.668.3021 IN MEXICO, 95.800.0664

Leasing arranged by Leasing Group, Inc. Outside the U.S., configurations and prices may vary 1386.1486 and the Intel Inside Logo are trademarks of
Intel Corporation FORTUNE 500 is aregistered trademark of The Time Inc. Magazine Company. MS-DOS and Microsoft are registered trademarks and

Windows is atrademark of Microsofi Corporation Dell disclaims proprietary interest in the marks and names of others
not be available in certain remote locations c1992 Dell Computer Corporation. All rights reserved

Circle 98 on Inquiry Card.

Service provided by Bandec Service Corp On-site service may

NOW YOU CAN BUTA 50 MHz 486
COMPUTER WITHOUT BUYING THE FARM

JUST 111/11 EN
EltErfON E
THOUGH

the Dell'486P/50 is your computer.
It's built around the new
$2,999

first to use Intel's speed doubler

million dollars in just 8years

technology.

by creating some of the most

boost of up to 27% over arun-

SYSTEM INCLUDES 8MB RAM, 230 MB HARD DRIVE, ULTRA.
SCAN'14C (1024 x768) MONITOR, AND ONE FLOPPY DRIVE.

If you've been looking
for breakneck performance

Ti

company that's grown to 890

tions can expect aperformance

LEASE : $112/MO.
DELL 486P/50 i486DX2 50 MHz SYSTEM

that won't break the bank,

expect from Dell? It's the

50 MHz i4861DX2 chip.'The

So users of popular applica-

A NEW LOW PRICE

But what else would you

of-the-mill 33 MHz 486DX chip.
For less than what other guys

award - winning products and
services in the industry.
So call and order aDell
486P/50 today. Because megahertz shouldn't cost megabucks,

charge for astripped 25 MHz 486SX
system. And you still get Dell's
renowned service and
support package.

Circle 99 on Inquiry Card.

800-225-4895
TO ORDER, CALL PLEASE REFERENCE # 11EF2.
HOURS: 7AM-9PM CT MON8AM• 4PM CT SAT, 10AM• 3PM CT SUN.
IN CANADA, CALL 8133-6613•3021. IN MEXIC0,95•830•010-0664.

