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rom Gateway 2000!

s ¥ ~
Dakotat and Lexa — Gateway 2006 employees Phil and Mary — were photogiaphed in Beautitful Rushmore Cave near Kevstone in the Black Hills of South Dakota,

“Now it's our niission to tell the world about our discovery!” Yes. more directions. And the arrow is pointing to something
Dakota pauses. In all the excitement, he has forgotten called the HandBook. Do you suppose...7" he wonders.
that Lexa’s dream remains unfulfilled. Dakota and Lexa hurry out of the cave. What they
“I'm sorry, Lexa,” Dakota tries to comfort her. I know thought was their journcy’s end has wrned out to be just the
you were hoping to find something different — more like a beginning.
cross between a notehook and a palmiop.™ TO BE CONTINUED...
“You're right. These are excellent machines, but theyre
not quite what I was hoping for.” she murmurs.

“But wait!™ Dakota shouts, his voice echoing through the r GATWW

cave. “There's another map loaded on my Nomad.

Youa v vot a friemd in the busines

1992 Gateway 2000 Inc. All brands and prodiect nanies are trademarks or registered tradenarkys of their respective companies







$NOMAD

B Weight 58 Lbs. (Nomad & Battery)

B Dimen:ions 8.57%11"x1 8"

B 7-Hr.* NiCad 5.7Ah Batiery

B 14.4-Oz. Battery Chargef, 6.12" x 2.25" x 1.5"

B Traveling Weight 6.7 Lbs. (Nomad, Battery
& Charger)

& Backlit 10" VGA Screen, 640 x 480
Resolution, 64 Gray Scale

B Simultaneous Video with IMB
B 1.44MB 3.5" Disketie Dri
B | Parallel/1 Serial Port

B External Video & Expansion Bus Ports
(Ports are Full Size)

B 79-Key Keyboard, 101-Key Emulation,
Inverted T Cursor Pad

B Pointing Device
@ MS DOS 5.0 & Windows™ 3.1

NOMAD 325SXL - $1995
25MHz, 386SXL, 2MB RAM, 80MB Hard Drive

NOMAD 420SXL « $2795
20MHz, Intel” 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 kevpad, expansion station,
Token Ring or Ethernet interfaces, SCS interface,
memaory upgrades, executive carrying case, extra hatteries

*Betiery life was measured using PC Magazine's Batiery
Ramdown Test wuh power management enabled. Actual

results may vary depending on configuration and
ippldations

I prices and canfiguratiogs are subject to ¢ .ange withowt
tice. Rrices donot include shipping.

Deep inside a mysterious cave, Dakota and Lexa discover
three notebooks called the Nomad Series.

< NIOMAD They re Dakota's dream come true —
notebooks designed for serious computing en the road, all
with supernatural battery life, great screens and keyboards, in
a compact, 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. Daketa is not
satisfied. "Why would Gateway 2000 keep these wonderful
notebooks hidden from the world?” he wonders.

"

“It must be a conspiracy!” 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.
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scientist, Kirk, mde dent
journalist, neanng’t eir destmatlon
Both are searching for the secret
source of the perfect portable PCs.




Introducing the alternative
to accounting software.

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.

The altemat/ve ta
accauntlng softw

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

No accounting mumbo-jumbo.
With accounting software, you had to
“post” “debits and credits” and “reverse
entries” in “journals” and “ledgers.” You
practically needed to be a CPA.

But now you can computerize your
books without any accounting mumbo-
jumbo.

New QuickBooks uses just plain
English. If you want to pay a bill, choose

“Checkbook” from the
Main Menu.
If you want to
invoice a customer,

choose “Invoicing.”

| Its that simple.

Stunmngly simple to use.

F3-Find Edit FS-Reports  F6-Activities

p F2-FilePrint

F4-Lists

Work with familiar forms.
nun

Only enter infomon once. 0ffice Supply Annex 146
QuickBooks rernembers yourm]_n-ing Three Hundied Fifty Four and B IE0nsemmsnn s ausn o nen s

off Supply Annex
paymems. umlzn-:’bagu"m“

fllexandia, N 22367
Fl@ﬂbl}' assign €XpEnses. OFfire supplies/rentals

2:Rent :Bu:. equipment Laserwriters (2)

1:Supplte::Stationary Llnlrho-nd. envalopes
3:Furniture Desk Lamps (3)

Chous Bills to Py Just select the bills you want to pay from
this list.
Verdor Invoice Pau Dile Payment
Chicago Tools & Gagets 8% /1182 682 .32 586,20 Paym.ems to the same or can be
Garden Supplies Inc. 025 1,ma 0 1,753.31 combined.
Garden Supplies Inc. 13946 11r 402 38552  3.025.5%2
Mew Leaf Landseaping % 1059 1,865.67  1,865.62
Neu Leaf Landscaping 6 11/ 842 156.68 158.88 Prints checks aummau'muy for all bills
New Leaf Landscaping 5685 11/ 982 2%.35 2%.35
Office Supply Annex 121642 856.% 5.00 selected.
Pine Lumber Yard 8976 11,1692 745.32 8.00
Speedy Printing 5692 104192 @31 42 31
Shows your bank balance.
Checking Balance $8,561.83
“Totals how much you owe.

p F2-FilePrint FJ-Find/Edit Fd4-Lists FS-Reperts F6-Activitias

Bay Shere Properties
1296 Loma Pines Hay
Sausalito, CA 94832

Custoema List

Custone:

Bay Shove Propert i
Bay<hote Roak Mook

Batjnhor ¢ Matwonal Bank
RagSoft, b
Catering By Steshane
)
It S entered here 8} Sriandfrc|Sr. Landscape Architect hours 40.60
12{Projectigt [Project Hanagesent hours 21.08
42 Labor [Manuai tabor hours .5
Salestzxiscalmlated foryou. 138| Soilfmend [Quatity soil anendment/cubic yds 5.99
| Sales Tax|Sales tax 8.25
. rlle have enjoyed serving you on this project
The math is done for you. ————————————————



Powerful bookkeeping, easier
than you ever imagined possible.

Collect money faster than ever.

All the information you need to call

customers.

Quickly see who's behind.

a/R B9

Complete financial picture of your business.

Get control over your bottom line.

Evaluate your financial resources.
See emerging sales trends.
Predict your cash needs.

|
Complete Financial Reports
¢ 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
I - Summary report
- Transaction report
- Itemized income and expenses
I - Project or Job report

Printing options:

* Your letterhead

* Plain paper

* Pre-printed form o

Invoice formats:

¢ Product
* Professional -
* Service e

Product

Mew Line Computers 1824

Qak Managesent
fr. John Driscolt 2881

Customer

Collections Report

as of 12312

Green Systems. Inc.

Imoice [ssuad Due

% 2/ 1817/

Mr. Ridge Evers

(B} 676-98% ol 124

1886 I8 SARZ 12 4R
(8,12-92 11/26,92.

(89) 673 7897 ext 2M

Peur ta Cinema

Mr. Garry Pasweltr 1841

Total Oak Managusent

WK 1 16R

(389) 673 Y% ext

Green Systems, Inc. Receivables

TEREIEY
ST

111

Profit & Loss

oy con cipen

tuene eorey

Balance Sheet

accowr fiyetey

-
mgenors Mitioan aes 11 o

Sales Report

Professional

Cash Flow Forecast

Service

Tilal Mo Limne: Computers

Balance Due
1.888.76

1,888.76

818.92

S7.75

868.67

6.4% .98

vvvvv
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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.

— I

QuickBooks DacEasy Pacioli
Source: Merrill Research & Associates

Worls with QuickPay 25
for payroll.

With QuickPay,
QuickBooks calculates
all deductions, prints
payroll checks and

keeps complete records’

Special offers for Quicken users!
QuickBooks reads your Quicken files
during set-up. And if you act now, you'll
get a2 $30.00 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.

QuickBooks limited time offer

$99.95

Save $40.00
$139.95 Suggested Retail Price

Or buy QuickBooks & QuickPay
for $129.95

$169.95 Suggested Retail Price

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

To order, call toll-free

1-800-624-8742

24 hours a day, 7 days a week, U.S. and Canada

“Intut

P.O. Box 3014, Menlo Park , CA 94026

Ad Code: BY6TB

© Ineuit 1992
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Managing Infoglut

State of the Art, page 244
Solutions Focus, page 290
BYTE Lab

Product Report, page 306

25 MICROBYTES 121 The 1992 Readers’ Choice Awards {1 W%
Nutek continues to work on a BYTE readers name their top products. ‘;‘/;’/
computer that will run mainstream
applications for the Mac under Motif. 131  Practical Desktop Video, Part 3: Winning Graphics

. In this installment, you'll learn how to build attention-grabbing graphics into

48 FIRST IMPRESSIONS your desktop videos.

The Best of Comdex/Spring 45
BYTE’s picks from an especially 1 OOPS via DDE
exciting Comdex. The DDE approach eases entry into the OOPS world in a controlled manner.

§3 A 66-MHz Executive Jet
A 66-MHz processor plus STATE OF THE ART
a local bus equals power.

S8  PaperWorks, paper becomes MANAGING INFOGLUT
a computer interface 244 l(\)/lvekr'vie\;/(: edee P
—_— aking Knowledge Pay
NewWave 4.0, a robust Windows How to mine the knowledge
desktop and environment package scattered throughout
. an organization.

FrameMaker for Windows, .
maximum desktop publishing power 257 The New Age of Documents
GRS Establish a viable
Procomm Plus for Windows, document-interchange strategy.
a Windows version.of the 263 Electronic Books
venerable communications program . .
They're coming soon to a computer

TCNS, a network from Heanyou.
T ~ d th 't
c;‘;:]:;mci;):;: . dat doesn 271 Search and Retrieval
- New methods for managing large
Picture Publisher 3.0, Windows document-retrieval systems.
image enhancement gets polished 279  SGMLF Inf "

rees Information

78 WHAT’S NEW Standard Generalized Markup
The NEC UltraLite SL/25C Language helps you turn mounds
travels with active-matrix color; of documents into inf0|:m.ation that
the WindStation lets you watch can boqst your productivity and
the weather at your computer, innovation.
chemVision converts structured
chemical data into 3-D models; 287 Resource Guide: Search and Retrieval Systems

and more.
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290 SOLUTIONS FOCUS 4 suansnees i 101 USER’S COLUMN
Searching for Common Threads ST S The Mac Goes to School
Ten text management packages by Jerry Pournelle
help you organize your files. Jerry sends a computer to coliege.

306 BYTE Lab Product Report: 344 BOOK AND
Writing in Style o CD-ROM REVIEWS
WYSIWYG word processors give Silicon i) The Importance
your text visual appeal. of Being Singular

. War and the intelligent machine,

316 Color at a Reasonable Price o and other selectioni.

The BYTE Lab tests seven color
PostScript printers for PCs and Macs. 98 TIITO E RLTT Enm,in'nmm 1 426 STOP BIT
. Reflections on the

327 Looking for Answers? gilicon “Privacy’’ Question

Ask Muse e

. ] William F. Buckley Jr.
Occam’s Muse makes it easier for asks, Who should have
Mac users to find answers access to your electronic
in mountains of data. medical records?

331 Database Publishing with Style 16 EDITORIAL
Ventura DataBase Publisher and PageAhead Managing Infoglut
apply desktop publishing polish to
database reports. < 20 IQE.IETERS -

336 Two Tools of the S suD Inind
QuickTime Trade Sl multimedia

) . critique, and more.
SuperMac’s VideoSpigot and
Adobe’s Premiere help you create
digital movies easily. READER SERVICE
422 Editorial Index by Company
339 RLN Spells 419 Alphabetical Index to Advertisers
Long-Distance Ethernet 420 Index to Advertisers
. by Product Category
RLN extends Ethemet connections Inquiry Reply Cards: 418A
across phone lines.
PROGRAM LISTINGS

342 REVIEWER’S NOTEBOOK From BIX: Join “listings/frombyte92"
$3’s 86C911 GUI accelerator, and From Demolink: See ad on page 423
a new MicroPhone for the Mac. On disk: See ad on page 230

Tektronix Phaser Il Pxi [NSIDE BYTE

347 UNDER THE HOOD 357 SOFTWARE CORNER | WINDOWS |
How Scanners Work On-the-Fly Disk SPECIAL REPORT
New techniques make Compression . "
color scanning better and Diet Disk compression utility, Windows Windows, Everywhere
more affordable. automated Apple Menus, 155

and organizing Usenet news. .

351 SOME ASSEMBLY Windows Meets the Pen
REQUIRED 359 BEYOND DOS 159
It’s a Multithreaded World Windows NT . :

Part 2 ’ and 0S/2 Compared x mgl\;’zmdows
Multithreaded operating systems by Barry Nance
are taking over. Are your Windows NT and 0S/2 2.0 A Few of Our Favorite Things
applications ready? have a lot in common. 188
364 ASK BYTE EIS Moves to the Desktop
Relieving eyestrain, the best 206
writers’ tools, keyboard latency, I Magi
and other problems. nage vage
219
Ask Dr. Windows
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of Amernca Postmaster: Send address changes. USPS Form 3579, and fultilment questions to BY TE Subscniptions, P O Box 552, Hightstown

NJ 08520
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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 m
172 206 364

[ voice
364
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48,121 S8 25,159 S8, 101, 306, 331
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347 306, 364

w
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2 Alford, Roger C. 347
m Allen, Dennis 16
Apiki, Steve 188
316, 364 Barker,D. S8, 188, 306
Buckley, William F. Jr. 426

PRIVACY Busch, Earlene 271
426
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344 S8, 172, 188, 336, 364
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Cook, Rick 28

219, 316 ay s
Coté, Raymond GA 188, 290

COMMUNICATIONS HYPERTEXT PROGRAMMING Crabb, Don 327
DeRose, Steven J. 263

N w

S8, 188 78, 148, 232, 351, 357 Diehl, Stanford $8, 188, 290, 344
Donovan, John W, 83
COMPRESSION m Edwards, DavidL. 306
28, 357 287 347 Eglowstein, Howard 344
Friedman, Rich 1SS, 188
DATABASES INFORMATION ACCESS Ll
oarasass | science e
327,331,426 244 78 Joch, Alan 188
Kenner, Hugh 344
oot  searcH Kinlan, Jim 206
148 364 271, 287, 200 Kornfeld, Kevin 148
Koulopoulos, Thomas M. 272
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53 Linderholm, Owen 285,58

78 342 Locke, Christopher 244
Loveria, Greg 172
Pr————— [ macintos [1exr Makoy, Rich 48
58, 306, 331 28, 48, 101, 327, 336, 357 244,257,263,271,279,287  Miastkowski, Stan 58, 188
Mitchell, Rob 188
DISPLAYS/MONITORS [ MuLTIMEDIA |  THERMAL | Nadeau, Michael 121
Nance, Barry 58, 339, 357, 359
364 78,131,336 316 Northrup, Charies J. 351
Pournelle, Jerry 101
DOCUMENT MANAGERS | MULTITASKING | TRANSLATION Powell, JamesE. 331

244, 287,263,271, 279, 290 351 Reinhardt, Andy 25
Reynolds, Louis R. 263

364
E-MAILIFAXIMODEMS NATURAL LANGUAGE m Schnapp, Russ 25
Sheldon, Kenneth M. 58
327 344

58, 78, 342 Smith, Ben 357
m m Thompson, Tom 285, 316,
336, 344, 357
155 28, 58, 78, 339, 342 28, 387 Udell, Jon 159, 188

Uliman, Ellen 28
ETHERNET m m Warnock, JohnE. 257
Wright, Haviland 279
339 351,359 188, 357 Wszola, Stan 232, 306
Yager, Tom 131,188
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BUSINESS USE OF COLOR

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 a Laser.Jet.

© 1992 Hewlett Puckand Company
*Suggested US. list peice Adobe and PstScnpt are registered tdemarks
of Adobe Systems, Ine in the US. and other countries PE12206

Vivid color has never been so
simple. The new PaintJet XL300
inkjet printer gives you laser-
quality color graphics, text, and
the compatibility of HP LaserJet
printers. All for the remarkably
low price of just $3,495*

The Paint.Jet X1.300 has LaserJet
compatibility built right in. The
same typefaces. The same page for-
matting. It also has PC/Macintosh
auto-switching, so users in a mixed
environment can share. And, just
like a Laser.Jet, the PaintJet X1.3(X)
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 X1.300
can bring color to your system.
Call 1-800-752-0900, Ext. 3158
for a free print sample and the
name of the authorized HP dealer
nearest you.

() Pt



Why consider a new
you can leave we

L o Because well ~ Shortcut menus are anoth-
%@@ ' enough just might er innovation. When you click the
: PIN | notbegoodenough  right mouse button, a menuap-
’ EEX a | anymore. pears on-screen next to whatever
= | Becausenew  you're doing, offering youall the

= Microsoft Excel40  optionsthat sensibly relate to the
manneimwnine. TOr Windows™ is the task at hand.
ultimate refinement of a powerful, Wizards are step-by-step
easy-to-use spreadsheet. guides that take you through com-
Because youcould be get-  plex tasks, like charting, or creat-
ting your day-to-day spreadsheet
tasks, not to mention more amaz-
ing number-crunching feats, done
faster. And more easily. M e
Weretalking aboutone-step [ T o e
just-about-everything here. 3

leverues

Take a feature like Autofor- o
mat: with justa click of your mouse, Qs
it applies one of 14 sharp-looking, e s
professionally designed formats 3 L
O onsder Actofll which MR LA

intelligently helpsyoubuildyour ~ ing summary tables from a data-
worksheets. For example, when base, with incredible ease.

you type January in a cell, Autofill And with new Drag and
automatically enters February, Drop, all youdo s highlight the
March, April-asmany (orasfew)  areayouwantto move,“grab”it
months ahead as you designate. with your cursor, and drag and

“See your reseller for details. 'Offer good only in the 50 United States through 7/31/92. For information only: In Canada, call (800) 563-9048; outside the 50 United States, call (206) 936-8661. © 1992 Microsoft Corporation. All rights reserved. Prin



spreadsheet when
[Ienough alone?

dropitto wherever youwantiton  day money-back guarantee:
your screen. It's that simple. By now, you may agree with
We've also made the Toolbar  usthat new Microsoft Excel 4.0
customizable. §
Plus, it has
handy new
features, such
as a Spelling
Checker and
AutoCenter,
which lets you O st ere. s son e v oo 4Pt charts.
center text over multiple columns  for Windows is the ultimate refine-
with a single click of your mouse,__ ment of one-step-power-with-ease.
Invested a lot of time in - /2~ ", ~==__ Wondering how to up-
Lotus™? That’s no problem. e R :7“/ "| grade? Checkoutthe

Cf

¥
Ll -~ A‘\ L
Youcanlearnusing what & O }_(:Q/v«\ caption underneath
|

youknow. Typeinyour % ¥ , < | that guy to your left—
familiar Lotus 123 { / 7/5\/5\\49\’: SLif youre interested in
\ TN / Y
commands,and _ j R, o the best spreadsheet
Microsoft Excel R = On the planet,
shows you the 4 )‘({_{? /%%5}5;’7;) L\k thatis. Other-
equivalent com- 17 '\ _wisejusttry
mands. Easy. = to forget
Microsoft ———— T T " .z, youever

Even upgrading is easy. It's $99/orament Microsoft Excel users, and $129 if you're using Lotus 1-2-3 or

Excel also reads s Giim'w: Gatra
and writes your Lotusfiles. And it -

runs your macros—unmodified. It Mmoﬂ
even comes with a convenient 90- Making it easier

800) 323-3577 Dept. Y61, to order yours. Or see your local software reseller. ~ SAW thlS .

n the USA. Micresoft is a registered trademark and Windows is a trademark of Microsoft Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Devel Corporation. Borland and Qualtro are registered trademarks of Boriand b onal, Inc.
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.~ THREE HOT NEW PROCESSOR OPTIONS!
i * i =  Nomatter how much power you're looking for, ZEOS
i = °_ has it for you. We've just added three of the fastest,
UM most powerful new processors to our line of upgrad-
?2'?%‘ ables—the 486SX-25, the 486DX2-50 and the full-
=== 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 4865X-20
or -25. The 486SX is like a 486DX without the built-in math
coprocessor. It’s your easiest way to own the '486.

(1]
-
-

i

Lows

i \mlf’m_ —
E Preclance Graphics

FOR A LIMITED TIME

When you buy any ZEOS Windows system you can choose 2 of 3 Windows 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, per-
formance 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
a fully 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 high-
speed upgradable processor of your choice with some of the
fastest RAM made. Both are placed on a ZEOS-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

ing New 4865X:-25,486DX2-50 and 486 DX-30s!

right on the motherboard...along with the serial and
parallel ports, too. The result? Two slots are saved,
giving you a total of ezght. Now, that’s expandability.

A LOT OF COMPUTER FOR A LITTLE CASH.

Your new ZEOS upgradable system is not only expand-

able, 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 UL listed.

Plus, for a limited 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—theyre the complete, fully documented retail
packages. And with a suggested retail price of over
$1,000, even at street prices that’s a great 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 a day, with any questions you
may have. We're here for you.

YOU SIMPLY CAN'T GO WRONG.

Your new high-performance ZEOS upgradable
comes from a family of systems which have received
nine PC Magazine Editors’ Choice Awards. g
And don't forget, for a limited time only, &
when you purchase any new ZEOS
Windows system, you'll alsoreceive 49
your choice of two: Lotus 1-2-3 for 45
Windows, Ami Pro 2.0, and :
Freelance Graphics.

So give us a call,
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
nies: Lutus 1-2-3, Freelance Graphics and Ami

Prz of Lotur Devélopttient Corparatim, Win-
dows and Microsoft of Microsoft Corpora-
tion; Z-Card, SpaceSaver and ZEOS of
ZEOS International, Ltd.; ©1992,

ZEOS International Ltd., 530 5th

Avenue N.W,, St. Paul, MN 55112,

NISA ZENS isa publicly traded company
(NASDAQ symbol: ZEOS). ~ 9EC4P-2/16
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ZEOS PRESENTS
UPGRI'EEJABLES

FEATU
MEMO

DRIVE AND MORE!

NG 4MB

Y. 130MB

128K cache Available!

The processor and speed of

rour
choice plus future upgradability.
4 full MB ultra-high-speed RAM.
Our fast 130MB IDE hard drive

with built-in cache.
Both Teac" 1.2MB and 1.44MB
floppy disk drives.

Incredible Diamond Stealth VGA
graphics card with IMB RAM, Sierra

DAC and WinRIX drawing software.

Capable of over 32,000 colors!

ZEOS 14" high-res 1024x768 non-
interlaced VGA color monitor with
tilt & swivel base.

Shadow RAM and EMS support.

ZEOS 101-key SpaceSaver
keyboard

Two serial, one

arallel 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

suppressi

on.

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-Da

Technical Support and complete
Customer Satisfaction Package.

PICK YOUR POWER

386DX-33 $2395
486SX-20 $2495

4865X-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, foo.

Fax Orders: 612-633-1325
Gov't Orders: 800-245-2449

GSA #GSO00K91AGS5176

Outside U.S. and Canada:

612-633-
Hearing Im,

6131
paired (TDD):

800-228-5389
Terms of Payment:
MasterCard, VISA, Discover, Am Exp,

Z-CARD;" COD and Leasing programs.

Open 24 Hours a Day,

365 Daysa

e

Year!
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The ZHOS 48651.C-25. A Price-

Now, you can get '486 performance at a 386SX price. Incredible? Yes.
Impossible? No! It's the new ZEOS 486SLC-25 and this baby is kof. 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 a brand-

Upgradable.
L%%rfv (ost.

ZEOS™ 486SLC-25

You'll get superfast RAM,
a 200 watt power supply,
and lots of bays and slots
for future expansion.

The hardware simply

Hot New ZEOS’386 and 486 systems!

PC Magazine calls it “the ultimate-
power desktop PC.” What will you call

investment with a surge suppressor.
Well, your new ZEOS upgradable desk-

can't be beat.

new microprocessor from
Cyrix? This hot new chip,
with its internal pipeline
cache, accesses internal

your new ZEOS 486 Editors’ Choice top system already has one. Bu:lt into memory with a 32-bit
system? Probably the hottest computer  the power supply! We didn't stop there bus. You'll see that the
you've ever owned! either. 486SLC-25 delivers more
First of all, our prices are great! For Because you're also getting 24-Hour- banghfpr thle buclt*I ttllllan
starters, you can get a ZEOS 386-33 a-Day Toll-Free Technical Support. an‘y{’g ul?rgme Slfn%lév Ce:&
upgradable for as little as $1,395. While most of the others still only offer as the folksé who des%’gn
Or you can move right into a complete ~ part-time technical support, as a ZEOS the unbelievably fast and
486DX-50MHz for only $1,995. Out- customer, you get around-the-clock reliable FasMath™ family
rageous! And it’s not just the price. 24-hour-a-day support, 365 days a year. of math coprocessors

It’s all the extras we give you, too.
As an example, your new ZEOS

Any time you need help, all you have
to do is pick up the phone and give us

which consistently receive
industry accolades. Now

Windows system comes complete with  a call, any time of the day or night! Cyrix has applied their
your choice of two Windows applica- And all of this is just for starters. high performance
tions: Lotus 1-2-3 for Windows, Ami Because when you turn the page we’re - design skills to the
Pro 2.0 and Freelance Graphics for going to talk about other exciting and = = new 486SLC
Windows. With a suggested retail of important reasons for you to buy from = - = CPU. And ZEOS'
over $1,000, even at ZEOS. Like 486SX-25s, = - E makes it scream!
“street prices” that’s the new 486DX-50s, = = AND HOW DOES
a great value. It's ZEOS your ZEOS = = IT PERFORM?
value. Igiere’s anothler < E(('l:itors’ | agXVe tte:tted 'ltal
great value example. hotce . : inst a typic

You have probably i L 3865X-20 an?d
heard about the impor- a 386DX-33. We tested it again against a 486SX-20. The results?
tance of protecting | ¢ Check out these benchmarks! The ZEOS 486SLC performed nearly
your new computer onn!

((HERFEACRAERTRA A0

HRHEEITIITET OO
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Performance Breakthrough!

twice as fast as a 386SX system, about 1.5 times as fast as a
386DX-33, and it was even faster than a 486SX-20! Now this power
1s yours at the price of a 3865X.

COMPATIBILITY. 100% GUARANTEED.

This new 486SLC microprocessor is 100% compatible with industry
standard software. We're so sure of your satisfaction with the com-
patibility 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 prob-
lems with the top
< 100 selling soft-

2 ware titles, ZEOS
% will replace that
PC with a compar-
able ZEOS 486SX
system. And we'll

do it absolutely
free.

LOTUS BUNDLE:
NO ADDITIONAL
CHARGE!

Included with
your new 486SLC-
25 is your choice of

two: Lotus 1-2-3 for
The Z-Speed Meter reports actual performance differences between these W dl;)O A . I{
Sour processor types. Your new 486SLC-25 comes out the winner! naows, Am r'ro

FASTER FASTER

3865X-20 386DX-33

FASTER FASTER

4865SX-20

CYRIX 486SLC-25

Z+SPEED METER

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.

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 a Day, 365 Days
a Year. Plus a 30-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

ata 38'68X price. Only
$1995! Who could re- 5-
i Prsduretinities @

NOW
Pick any
two from
Lotus!

Vet
ASO6

sist? Call ZEOS now!

All prices and specifications are subject to l
change without notice. Please call for current
pricing and warranty detaits. ZEOS is a publicly
traded company, NASDAQ Symbol: ZEOS.

1992, ZEOS International, Ltd., 530 Sth
Avenue NW, St. Paul, MN 5§5112. All products
and names are trademarks or
registered trademarks of their respective
holders. SLC-/1

fasus 123

L RSN | |
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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" 1.4aMB floppy drives.
Incredible Diomond
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. Non-
interlaced!
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 Space-
Saver 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 Toll-
Free 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.

Fax Orders: 612-633-1325

Gov't Orders: 800-245-2449

Ovutside 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!




DENNIS
ALLEN

To be competitive in
business in the 1990s,
you must leverage all the
knowledge your company
can muster

EDITORIAL

MANAGING INFOGLUT

ou can't afford not to read this issue of BYTE, be-

cause inside is article after article on one of the

biggest stories of the decade. No, it's not about a

new chip or a new 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.

Just think about all the cor-
respondence, memos, reports,
proposals, documentation, and
news that’s been word pro-
cessed or otherwise placed into
electronic form at your com-
pany. Those pieces of text con-
tain the stuff that business is
made of. Piece by piece, they
exist in a delicate mesh of knowledge that permeates
your organization. Yet, for the most part, they go un-
used 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 a handle 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 im-
plement strategies for organizing information for the fu-
ture. They recognize the need to develop their particular
company’s knowledge base into a repository of infor-
mation that anyone within the company can access so
that the knowledge is neither hoarded nor misplaced.

[ recall a story 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 ear-
lier. But the research data was, at least for a while, lost.

It was not a matter 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 com-
puting power—was left in a quandary 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 a similar situa-
tion; maybe it already has. Consider projects that have
been halted for one reason or another. What happened to
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all the information—the research, reports, and supporting
documents—that was accumulated before the project
was dismantled? Perhaps it went into the archives, some-
one’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 in-
formation 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
itis hardly different from not having the information at all.
That’s why this issue is a must 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 in-
formation 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 chal-
lenges—chiefly, how to convey the concept on the cov-
er of the magazine. Frankly, it would have been easier to
put a photo 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 to-
day. Yet, you may not see the subject make the cover of
other publications.

This is the first time that an in-depth, multi-article re-
port on the subject of turning text into knowledge has
been published in the popular press, and it seems only ap-
propriate that it appear on the cover and in the pages of
BYTE.

<

—Dennis Allen
Editor in Chief
(BIX name “dallen”)



Quattro Pro 4.0
“...the hest DOS
spreadsheet...”

“We make no bones about it—the innovative Quattro® Pro 40
is the best DOS spreadsheet you can buy.”

Sebastian Rupley, PC/Computing, March 1992

“Quattro Pro 40: Improvements add up to the ultimate DOS spreadsheet.”

Craig Stinson, PC Magazine, April 28, 1992

. version 40 is arguably the best non-Windows spreadsheet available . . .”
John Walkenbach, PC World, March 1992

“Borland is hitting on all cylinders with [Quattro Pro 40] . . "

Raphael Needleman, InfoWorld, January 27, 1992

“Quattro Pro version 40 looks like the best DOS spreadsheet ever.”

Jim Seymour, Office Technology Management, February 1992

“Verdict: The best DOS spreadsheet in the world.”

Mark Whitehorn, PC User (U K.), March 24, 1992

40

QUATTROPRO

QUATTRO PRO 40 g

soeLanwe N

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

B ORLAND

Software Craftsmanship

Copyright © 1992 Borland International, Inc. All rights reserved. Quattro is a registered trademark of Borland International, Inc B 1504
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LETTERS

Now We Know. . .

I n case you were wondering, yes, I did
notice the hidden letters on your Febru-
ary 1992 cover.
M. Brasse
Schinnen, The Netherlands

It’s true, the “hidden’ letters in the cir-
cuit traces spell I-B-M. Did anyone feel an
overwhelming urge to buy a PS/2 ?—Eds.

Internet Excellence

A s one of the millions of Internet users, I was very
pleased to discover another article on the single most
important advance in communications history since
people began speaking (“* Applying the Internet,” Febru-
ary). I hope that BY TE will obtain without delay an In-
ternet 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 a monthly Internet column as a way of populariz-
ing the Net and encouraging network citizenship.
David Mattison
Victoria, BC, Canada

Ask and you shall receive. BYTE’s editors already have
Internet addresses. Now we have an Internet address for
letters as well. Send your comments to letters@bytepb
.byte.com.—Eds.

Multimedia Isn’t Cutting It

*ve read lots of solemn discussions lately about multi-

media, 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 Philips-
Sony 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 a loser. Things
like training and business presentations will be small-
time spin-offs from the main business.

Michael J. White
Wahroonga, Australia

Gallium Arsenide Issue

was surprised to read in “*Gallium Grows Up” (Feb-

ruary, page 143) that the electron mobility of GaAs in-
creases with temperature. All the references that I have
show that above 100 K the opposite is true, as u, reduces
at a rate between 1/T and 1/T2 depending 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 BlXmail c/o “editors.” Your letter may be edited
Sor length and clarity.
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affect the general conclusion of the arti-
cle: 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 sili-
con MOSFET (metal-oxide semiconduc-
tor field effect transistor). In particular, to
keep the number of devices at a minimum (fewer de-
vices mean higher yields), it’s necessary to use enhance-
ment-mode MESFETs, which require very accurate
control of the thickness of the device’s active region. Pro-
cessing difficulties like these have as much to do with
determining the commercial viability of a semiconductor
device as the theoretical benefits of the device itself.
Mark Bowser
Essex, U.K.

Great Interruptions

just finished reading Roger Alford’s **How Inter-
rupts Work” (February) and thoroughly enjoyed the
content of the article. It was well written, and it clari-
fied 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, a BYTE 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 synthesiz-
er. 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
L]

The correct price for Cayman Systems’ XGator 1.0 (Re-
viewer's Notebook, February) is $295. &
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Introducing 36 shortcuts to

developing Windows-based
applications.

Take all the great controls that help to make the Microsoft’
Visual Basic” programming system a smash 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 a Graph 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 Toolkit. And make short
work of Windows-based applications.

. . © 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;
The Toolbox provides instant outside the U.S. and Canada, call (206) 936-8661. Customers in Canada, call (8005 563-9048. Microsoft is a registered irademark and Visual Basic and
access to 36 controls . Windows are trademarks of Mi Corp ]

PROGRAMMER'S TIPS HmE

*Take advantage of the Common
Key Features Dialog control to instantly create
* Complete application development system  * OLE (Object Linking and Embedding) File Op en, File C!OSé, Colo 7, and
for professional programmers. Client control with OLE 1.0 support. other standard dialog boxes.
* Grid control with row and column support.  * Windows AP online reference. *Use the MDI Child control with
* MDI (Multiple Document Interface) Child ¢ Windows Help Compiler for creating a ‘“Window” menu option where
control for creating child windows. .hip files. “Tile; ‘Cas cade, and J‘lrrange
* Graph control with complete charting * Extensible via dynamic link libraries Icons’ options are included for the
* Windows for Pen computing controls. * Setup Kit for easy user installation. )
* MCI (Media Control Interface) controifor ~ * .EXE files may be distributed runtime -
Multimedia applications. and royaity free. MWﬂ,

DUTRUNS THE 486 AT 33 AND 50 MHz This revelation is brought

to you by the Apple” Macintosh”
and the Motorola 68040.

Let us explain. Ingram
Laboratories, a leading independent PC test-
ing firm, recently lined up the new Macintosh
Quadra™ 700 and 900, powered by 25 MHz
68040s, and several of the quickest 50 MHzand
33 MHz 486" Windows™ PCs on the market.

They loaded the computers with the most
popular programs available for both Macintosh
and Windows 3.0. Then measured the time it
took each machine to perform real world func-
tions like opening a file, 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 architec-
ture. Naturally, it outperforms computers
powered by an extended 8-bit architecture run-
ning a character-based operating system with
a tacked-on GUIL.

So if you're looking
for a high performance
graphical computer, there's
only one way to go.

Go Macintosh

IBM PS/2" 95 XP DELL 433P Quadra and the 040.
486/33 [486/33]

For a free copy of the Ingram test results,

7S call 1-800-845-MOTO.

>r than the Performance Index; the Dell 433P only 5.9 times faster.

@ MOTOROLA

‘ademarks or trademarks of their respect:ve holders. €1952 Motorola, Inc. All rights reserved.
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25MHz Is Now k2

INGRAM BENCHMARK RESULTS, JANUARY 1992 - 25MHz 040 MACINTOSH QUADRY#
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» ufl Software for Unattendeg backupg
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COREIT SCSI!

The Best Way to Connect PC Peripherals

CorelSCSH software allows top speed D CorelDRIVER Software with support for 100°s of devices
connection of up to seven PC peripherals to a single )

SCS| adapter card! New peripherals can simply be S _
"daisy-chained" to your existing one, without the 8”” Corel Tape Back-up Software

hassle of addi dapter cards.
assie o AR 30”"5 SitBack™ Software for unattended backups

It’s a great way for PCs, notebooks or laptaps to
easily connect to the huge range of SCSI peripherals 8wll$ Corel CD-AUDIO for Windows
available. -

CorelSCSI ensures total compatibility, and includes ng.‘\_ddi“o“al programs and utilities

drivers for virtually all SCSI devices such as: hard
drives, removable drives, rewritable drives, WORM

drives, tape drives, CD-ROM drives, multifunction . S, D O
drives and jukeboxes. 3

! . ot coe, SCSI!
With the ability to support hundreds of devices and it
with the exceptional bonus utilities, CorelSCSI

software offers incredible value! : ey L

X <
. L ConBAVER Sonmpy 54 BCH Devico,
' B .

21880 QUi tor Eae ot Inmtatianion

4 SCOREL ——

Also available:
Complele Inlerface Kils

mcwissesve . 1-800-836-SCSI i

. CONTEL:(613) 728-8200 All product and company names are trademarks of their respective corporations ® SCSIcahle and 'Easy to Inslall"vitleo
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Nutek: A Mac Emulator in Progress

E arly last year, Nutck Computers (Cupertino, CA) announced that it had devel-
oped a Mac-compatible operating system and a set of chips that let system
vendors make Mac clones without infringing on Apple’s patents or copyrights.
After the announcement, Nutek continued to quictly plug away at its Mac equiva-
lent, shunning the glare of publicity. However. the company recently reappeared at
the CeBIT show in Hannover, Germany, with a logic board complete with a 68030
processor. BYTE staft subsequently spent several hours with Nutek representa-
tives at their U.S. offices and discovered that the Nutek system is still a work in
progress. but it's real. Nutek hasn’t decided if it will sell the board to system man-
ufacturers 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 a precise duplicate of the Mac, and the soltware was writ-
ten independently. not copied. The main logic board—the actual hardware that Nutek
will sell—resembles that of a Mac llei. The board has a 33-MHz 68030 CPU. three
NuBus slots. two miniature DIN-8 serial ports, and DB-25 and internal SO-pin ribbon
SCSI connectors that are managed by two S3C80 SCSI controller chips. Sound input
and stereo-sound output ports handle sample rates of 22 and 44 kKHz. The system
also offers built-in video using a DB-15 (Apple standard) connector and two connectors
for floppy drives. The keyboard and mouse, however, use PS/2 connectors.

Prototypes have a standard PC chassis. a 40-MB SCSI drive. and a Fujitsu flop-
py drive that writes 800-KB GCR (Group Code Recording)—encoded floppy disks
and has software-controlled disk ¢jection. Shipping units will use PC-standard
1.44-MB floppy drives with MFM encoding.

Three on-board custom ASICs (application-specific 1Cs) serve as the glue be-
tween Nutek's Mac OS/firmware emulation and the mixture of Mac and PC hardware.
Nutek chip 1 handles all 1/O and the real-time clock. Nutek chips 2 and 3 manage
memory control and the NuBus intertace. DMA channels are used with the SCSI. flop-
py drive. and sound subsystems. An EEPROM chip holds boot code that loads
Nutek s clean-room implementation of the Mace Toolbox and operating system from
a floppy or hard disk into main memory. The reason for foading the firmware this
way——a method that's similar to what early Amigas did with their KickStart code
is twolold: It’s casier to patch the firmware and provide updates to users in the
field. and the code executes faster in RAM. This firmware is a comprehensive im-
plementation of System 6.0.x software managers and a subsct of System 7.0 features.

Firing up the Nutek emulator, you see a slightly difterent interface. Unix wizards
will recognize it at once—Motif. However. this appearance is only screen-deep: Mo-
1if 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 in-
side the active window. For Mac Command-key cquivalents on the 101-key stan-
dard PC keyboard. you hold down the Alt key and press the appropriate sccond or
third keys. Nutek substitutes its own bit-mapped fonts for the standard Apple Sys-
tem fonts of Geneva, Monaco, and Chicago.

Nutek s board is meant to support the major mainstream applications. The com-
pany’s target is the less sophisticated user who runs only several major applications
(e.g.. a word processor and a page-layout application).

The system was run using two Claris applications, MacWrite and ClarisWorks.
They worked without apparent problems, as did a copy of PageMaker 3.0 from
Aldus. But the system had trouble with PageMaker 4.2 and with a PageMaker doc-
ument with a color TIFF file and several EPS (Encapsulated PostScript) files em-
bedded in text. The TIFF file reproduced correctly. but the placement bit maps for
the EPS files were garbled. apparently due to a scaling problem.

continued

USRobotics (Skokie. IL) has de-
veloped a modem for the Hew-
lett-Packard 95LX. The $240
WaorldPort
Fax Data
Palmtop
Modem's
communi-
cations
software 1s built imnto the modem and
runs on a Y-V hattery. An AC adap-
ter is included. O

Exactly twao years after it first an-
nounced the proyct. Quarterdeck
Office Systems (Santa Monica, CA)
released Desqview/X, its 32-bit op-
erating system that lets 386SX or
higher PCs run graphical X Win-
dow System programs residing on o
Unix host. Desqgview/X also lets the
same Unix hosts or X terminals run
DOS or Windows programs resid-
ing on the PC. “Getting Microsolt
Windows to run remotely on a Sun
workstation was the final step.” said
Therese Myers, Quarterdeck’'s pres-
ident. O

Sun Microsystents has spun off an-
other company. SunSelect, that
will focus on products to bridge the
PC and Unix environment. The
new company. 1o be headquartered
in Billerica, Massachusetts, will as-
sume responsibility for Sun prod-
ucts that will integrate PCs and PC
LANs with Unix. O

Apple is developing A/UX 3.0 Se-
cure, a C2-level certifinble version
of its Unix vartent. It expects the
operating system to be available in
the Tourth quarter of this year. O

A 1991 trip to Latvia by U.S. busi-
ness executives has resulted in the
formation of Basec (Boston. MA). a
company that has developed a pro-
gram that aggregates data in Excel
3.0 tor Windows. Versions for oth-
er spreadsheets are planned. O
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IFITHAS ADOBE
SCALABLE FONTS,
COI.OR,AN

QUIETT

The KX-P2124, a 24-pin with ATM™ and color option.




A few dot-matrix printers
offer you scalable fonts.

A few, color. But no other
printer offers you scalable
fonts...color...and Panasonic*
Quiet Technology.

Put our KX-P2124 and
2123 towork and
you'll get the
tlexibility of Adobe
Type Manager* ‘
fand scalablle i

onts...you'll a
dramatoyour QM
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 P T I O N dccom-
plish whatever your needs.

From our 2123, a budget-
minded 24-pin with Adobe
Type Manager” and optional

color...to our 2624 wide-
carriage business printer with
ATM*....to our 9-pin 2180 with
6 near 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 informa-
tion: 1-800-742-8086. Or visit
your Panasonic dealer.

See your dealer for warranty details.

*ATM and Adobe Type Manager are regis-
tered trademarks of Adobe.
Available on selected printers only.

Panasonic.

Office AlLitomation

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

The KX- P26‘24, a 24-pin with ATM*, o/ opton' not vaab/e.

Circle 135 on Inquiry Card.




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 sys-
tems.

Nutek has gone to great lengths to doc-
ument its clean-room design of the Mac
firmware. There are no ex-Apple employ-

NEWS
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ces, and the work is archived into a third-
party vault for future reference. The com-
pany 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 ad-
mirable feat in emulating a Mac. Whether
the company can get the implementation
thoroughly debugged and persuade peo-
ple to buy it is an unanswered question.
—Tom Thompson

Industry Veterans Found Research Company

P aul Allen, the president of Asymetrix,

and David Liddle, the founder of

Metaphor, have founded a new 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 creat-
ed. Allen described the latter technique as
a way of allowing researchers to profit di-
rectly from a new discovery or invention.

Interval Research will focus its etforts on

information systems, communications, and
computer science. Allen said that some of
the initial areas of research would include
*domain-specific software design. appli-
cations for new data services. ubiquitous
computing, new human interaction models,
and generic encoding of on-line knowl-
edge.” He was not specific about the details
of these areas of research. but he did say
that the research would go beyond what
people sec today and would involve deal-
ing with the difficult problems of comput-
ing across ditterent platforms and operat-
ing systems.

—Owen Linderholm

News from Apple: How VITAL for Independent

Software Vendors?

n the coming months. Apple plans to re-

lease products based on VITAL (Virtu-
ally Integrated Technical Architecture
Lifecycle). a conceptual framework for
integrating the Mac into enterprise com-
puting systems. At the March DB/Expo
in San Francisco, the company released a
series of five documents describing the
tramework, the first of which presents a set
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. Collec-
tively called the Integration Services Man-
ager APL, Apple’s interfaces provide ac-
cess to relational databases (Data Access
Manager), network protocols (Communi-
cations Toolbox), message services (Open
Collaborative Environment), and on-line
transaction services (Transaction Submit-
tal 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 Uliman

FDDI Follow-Ons? Gigabit Networks Coming

DDI (Fiber Distributed Data Interface),

the 100-Mbps successor to today’s net-
works, has only just arrived. However, it is
already being stigmatized as too slow and
poorly suited 10 meeting the emerging
needs of network customers, especially in
regard to multimedia.
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In general, video and multimedia are a
problem for conventional networks for two
reasons. First, video—even compressed
video—requires a lot of bandwidth. Sec-
ond. and more subtly, the packet-based
nature of most network protocols is a poor
match for video. In general, packets of
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Having announced its intention to
acquire Fox Software (Perrysburg,
OH). Microsoft (Rednwond. WA) is
placing itself in head-to-head com-
petition 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 archi-
tect. Fulton declared himself “de-
lighted 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, *1 feel
like a kid with the biggest electric
train in the world.” O

As part of the Microseft/Fox an-
nouncement, Bill Gates. chairman
and CEO of Microsoft. revealed de-
tails about his company s rumored
Cirrus desktop database product.
Gates said that Cirrus is a graphi-
cal browsing and management tool,
based on Visual Basic, that lets de-
velo