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You've been wrestling with over-sized, under-powered and
over-priced portables for nine long years! Now Gateway 2000
emerges from the struggle and takes a giant step in the
evolution of portable computing. With Gateway’s line of
portable PCs, there’s a perfect combination of power,
portability and price for all Homosapiens.
If you’re a power user, a Nomad is the
natural selection. Nomad notebooks give
you 3865X, 4865X or 486DX desktop
performance, yet they’re smaller than
most notebooks - 8.5 x 11 inches, 5.6
pounds — and run for over six hours on a
single battery with power management
enabled. The biggest advance recently
is new, lower prices. Now you can

Today

Tlle Handgook buy a 486 Nomad for under $2.000 —

2.8 pounds an unprecedented find!

;;%Eﬁiu If you’re a traveler or executive

performance looking for even more portability for

IMB RAM writing, e-mail and appointments, the

ji(:?\//[? 2 Gateway HandBook is for you. This new

A S ot Y e species in portable computing is a one-of-a-

batiery kind PC in miniature form. In fact, the B

CGA display | HandBook was just named one of the year’s

Y10 “Best of What's New” products by Popular

Science magazine.
Measuring a mere 6 x 10 inches, the
HandBook weighs only 2.75 pounds, yet it
3 gives you 286-class performance, great -
] ‘\ battery life, a comfortable, touch-type : &
- q keyboard and a bright, backlit screen. The / #lllr* \
" HandBook now includes an alkaline battery »P N _ i

pack, too. so you can use drug-store batteries
if you don’t want to carry your NiMH battery
and AC adapter,
The Gateway Nomads and HandBook were designed
specifically for you — today’s on-the-move computer user. Struggle no
more with a Neanderthal artifact. Call Gateway 2000 and let us take you
into a new age of portable computing!

Today
The Nomads

5.6 pounds
80386SX,
80486SX or
80486DX CPU
4MB RAM
Floppy drive
80 or 120MB
hard drive
6-hour battery
VGA display
$1795 to
$2695




1984

The Luggables
35 pounds
8088-class CPU
512K RAM
Floppy drive
No hard drive
AC only
Monochrome display
$4000 to $5000

1987
The Laptops
15 to 20 pounds
&088 or §0286-class CPU
640K RAM
Floppy drive
10 or 20MB hard drive
AC only or 1.5-hour battery
CGA display
$3500 to $4500

e

1990

The Notebooks
6 to 9 pounds
80286 or 80386SX-class CPU
640K RAM
Floppy drive
20 to 40MB hard drive
2 to 3-hour battery
CGA or VGA display
$2900 to $4500



HANDBOOK™

Weight: 2.75 Lbs.

Dimensions: 5.9" x 9.75" x 1.4"
4.5-Hr. NiMH 2.3Ah Battery und
AC Adapter/Charger

Alkaline Battery Pack

286-Cluss Performance

IMB RAM, Upgradeable to 3MB
40MB Hard Dnive

Backlit 7.6" CGA Screen

! Parallel and 1 Serial Port
78-Key Touch-Type Keyhoard
MS-DOS 5.0. LapLink™ XL. MS
Works™ for DOS. Central Point
Desktop & Serial Download Cable
Currying Case

$1295

NOMAD

Weight: 5.6 Lbs.

Dimensions: 8.5" x 11" x 1.8"
6-Hr. NiCad 5.7Ah Battery and
AC Adupter/Charger

4MB RAM

3.5" Diskette Drive

Bucklit 10" VGA Screen. 64 Grays

Simultaneous Video
| Parallel and | Serial Port

79-Key Keyhoard & FieldMouse™

MS-DOS 5.0 and Windows 3.1
MS Works for Windows 2.0

nomap 2ssxL -~ $1795

25MHz 386SXL. 80MB Hard Drive

NOMAD 420SXL $1995

20MHz 486SXL. 80MB Hard Drive

NOMAD 42ssxL « $2295

*Batiery life was measured using PC 25MHz 486SXL. 120MB Hard Drive
Magazine’s Battery Rundown Text

with power management enabled. NOMAD 425DXL $2695
Results mav vary. 25MHz 486DXL. 120MB Hard Drive

800-523-2000
610 Gateway Drive « P.O.Box 2000 « North Sioux City, SD 57049-2000
605-232-2000 « Fax 605-232-2023

All prices and configurations are subject to chanse without notice. Prces do not include shisping. © 992 Gateway 2000, Inc

HandBook and FieldMouse are trademarks of Gatew ay 2000, Inc. All other brands and product names are trademarks or registered trademarks of their respective companies.
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So Powertul
It Can't Be A PC.

SunSaoft

NS
X E
,"»’

ACTI_‘VE" UNIX"®

Tveer

Transform Your PC With The
INTERACTIVE UNIX System.
Unleash the 32-bit power in your PC with
the INTERACTIVE ™ UNIX™ System from
SunSoft. Charge through applications at
record speeds. Use real-world multitasking
and networking. Geton the path to a Thousands of UNIX and XENIX applica
distributed coniputing future. ’ tions are at vour command. And our VP/ix
Just Say No To SCO. package runs virtually all DOS software.

Why? The INTERACTIVE UNIX System s easy to use. simple to You get Lotus., WordPerfect . and Oracle. You get SCO applications.
adiminister. all at a great price You getitall.

Open Systems Today ™ says the INTERACTIVE UNIX “system
management. .is easier to use and more comprehensive”™ than SCO
and “is simply a masterpiece of good design”

Looking Giass Professional - desktop manager makes the

Everything You Like About

Your PC—And A Lot More.
INTERACTIVE UNIX System V/386 Release 3.2
supports hundreds of the most popular Intel
hased platforms and peripherals. So getting
started is fast, easv, and cost-effective.

See What Develops.
The INTERACTIVE UNIX System is the environment of choice for 80NS6
application development. You get access to a full range of development
tools including compilers, debuggers and libraries. And for graphical

INTERACTIVE UNIX System easy enough for novices, vet powerful applications, the X11 INTERACTIVE environment is a revelation
enough for experienced UNIX users. And the award winning Easy Partner With Power.
Windows makes setting up graphic environments infinitely simpler. The INTERACTIVE UNIN System is a powerful business partner for
You can'’t afford r20f to take advantage of the already low cost of companies who know something about power. Companies like BMW.
the INTERACTIVE UNIX System. Goodyear, Leica, and Dunlop to name a few. That power can be vours,

—— And SCO UNIX/XENIX" users can save an too. All from SunSoft. the leading supplier of 32-hit UNIN system

additional 50% by switching to the software,
INTERACTIVE UNIX System today. Call today and save 50% on UNIX power that's so cost-effective,
That’s something to say ves to. it can’t be anything huef a PC. 1-800-227-9227.

@ A Sun Microsystems, Inc E..;r:ssf

*Issue date: April 13 1952 ©1992 Sun Micrvsystens. Inc Sun. Sun Micrasystems, the Sun logo, SunSoft. the SunSoft Logo. VI7ix and Exsy Windows are trademarks or registered trademarks of Sun Microssstens. Ine INTERACTIVE ist trademark of

INTERACTIVE Systesizs Corporation. UNIX is a regiswred trademark of {IN'X System Laboratonies, Inc Looking Glass Professional is a tradeinark of Visis Software, Ine. All other trademarks and registered tradenmarks are the properties of iear napectise

holders. The promoti anzl discount is availableso SGO UNIX/XENIX users and ts subject to certain restrictions, Contact SunSoft for terms and conditions of promotion SunSoft reserves the right to stop the promotion at s tune SunSoft n

at 2550 Garcia Averue, Mountain View CA 94033, (10) 460-3267 B-1/93
Circle 201 on Inquiry Card.
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32 MICROBYTES
Preliminary info on Motorola’s 68060
is impressive. but the PowerPC 601
will probably ship first.

41 REPORT FROM HONG KONG
by Andrew Reinhardi
Hong Kong hopes to profit by its ties
to mainland China.

46  FIRST IMPRESSIONS
Two Toshiba Systems to Go
by Gene Smarte
The T4500 notcbook and the Dynapad
T100X pen-based computer.

A HIGHER END FOR COMPAQ
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Overview: Machine Translation
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translation.
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SOLUTIONS FOCUS

Putting Your Data on the Map by Ben Smith and Howard Eglowstein
Connecting maps with data helps visualize information. S

Making Windows Rock and Roll
by Rick Grehan

The BYTE Lab looks at 16
accelerators that spced up Windows
operations (for as little as $139).

AST’s PowerExec Goes Modular
by Rob Miichell

Upgradability meets portability in
AST’s new PowerExec.

Desktop CD-ROM Publishing

by Jon Udell

Philips” CDD521 ushers in the second
CD-ROM revolution.

Neural Net Adds Smarts

to Spreadsheets, Slowly

by Maureen Candill

If T only had a brain: Braincel
aims to smarten spreadsheets with
neural-network technology.

Next-Generation Code Generators for Windows by Sieve Apiki
Latest versions of Case:W and WindowsMaker Professional easc the task

of generating Windows code.

Topas 4.0 Simplifies 3-D hv Tom Yager

Topas 4.0 makes quick work of realistic 3-D graphics.

Commodore Gets Tough by Tom Yager
Two new 68040-based Amigas.

Photography by the Numbers hv Howard Eglowsiein
Professional electronic cameras from Kodak and Sony deliver instant results

to your Mac or PC.

Reviewer’s Notebook: How to Give Windows a Workout bv Rick Grehan
The BYTE Lab introduces new Windows benchmarks.

251

261

UNDER THE HOOD 269
Digitizer Renaissance

by Jean Renard Ward

and Debra Schuliz

Pen computers are reinvigorating

digitizer tablet technologies.
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08/2’s System Object Model

by Barrv Nance

The OS/2 2.0 System Object

Model ofters a language-neutral

approach to object-oriented

programming.

278

SOFTWARE CORNER
Your Own Devices

by Barrv Nance, Tom Thompson,
and Ben Smith

DOS device drivers, hexadecimal
editing in Unix, and monitoring
System 7.0 memory partitions.

BEYOND DOS

Connecting Windows to Data
with ODBC

by Jon Udell

Open Database Connectivity

is an API for database-enabled
Windows applications.

ASK BYTE

Internet access solutions.
Procomm problems, and
other issues.
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USER’S COLUMN

The Principle of Pursuit

by Jerry Pournelle

Microsoft moves to dominate
with Access and Windows for
Workgroups.

BOOK AND CD-ROM
REVIEWS

Goings-On at the Edge

by Hugh Kenner, Bob Rvan,
Ravmond GA Céié,

and Tom Thompson

The science of complexity.

STOP BIT

Cinema by Computer

bv Roger Ebert

Movies no longer offer an escape
from reality.

EDITORIAL
1993
by Dennis Allen

LETTERS

Responses on BYTE s global
perspective, the October editorial,
and other topics.

333
326
328

READER SERVICE

Editorial Index by Company
Alphabetical Index to Advertisers

Index to Advertisers by Product Category
Direct Link Cards: 240A. 328A

PROGRAM LISTINGS

From BIX: Join listings/frombyte93" and
select the appropriate subarea (i.c.. “jan93").
From the UUNET: fip to ftp.uu.net, log on as
“anonymous,” and enter your user [D as your
password. Type “cd /published/byte™ and type
“DIR." Files appear in subdirectories arranged
by month.

From the BYTE BBS at 1200-9600 bps: Dial
(603) 924-9820 and follow the instructions at
the prompt.
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BYTE Topic Index

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 333),
you can identify articles by type, subject, title, author, or product discussed.

ACCELERATOR BOARDS 534, 202
AMIGA 239

ANIMATION 231,334

ASIA 41

ASYNCHRONOUS LOGIC 145
BYTE AWARDS 116

CAD 72

CASE 72

CD-ROM, RECORDABLE 217
CD-ROMS 217, 248

CHINA 41-

cisc 32

CODE GENERATORS 225
CONNECTIVITY 72
DATABASES 97, 188, 271
DIGITAL CAMERAS 97, 241

DOs 32,72,97,177,231
ELECTRONIC PHOTOGRAPHY 241
EUROPE 32

FAX SOFTWARE 54

GEOGRAPHIC INFORMATION
SYSTEMS 188

GRAPHICS 54, 231

GRAPHICS BOARDS 54, 202
GRAPHICS CHIPS 54, 202
HONG KONG 41

JAPAN 32

LOW-POWER CHIPS 46,72, 209

MACHINE TRANSLATION
152,177,185

MACINTOSH 54,72,177,188, 269
MAPPING SOFTWARE 72, 188
MICROSOFT'S MESSAGING APl

MONITORS 54

MULTIMEDIA 54, 217, 241, 334
NETWORKING 72,97

NEURAL NETWORKS 221
NOTEBOOK COMPUTERS 46, 72, 209
(2)68iIECT-ORIENTED PROGRAMMING

OCR 54

OPEN DATABASE CONNECTIVITY
(0DBC) 271

0s/2 261

PASCAL 54

PCMCIA 46, 209

PEN COMPUTERS 46
PORTABLE COMPUTERS 72
PRESENTATION GRAPHICS 231
PRINTERS 72

PROGRAMMING LANGUAGES 54
RISC 32
SHAREWARE/FREEWARE 54, 269
SPREADSHEETS 221

sQL 271

STORAGE 72

SYSTEM OBJECT MODEL (SOM) 261
TAIWAN 41

3-D MODELING 231

UK. 32

UNIX 51,72,177,269

VENDOR-INDEPENDENT MESSAGING
(vim) 32

WINDOWS 54, 72, 97, 188, 202,
221,225,246, 2"

WORKGROUPS 97
X.400 32

(MAP1) 32

DIGITIZERS 251 PROGRAMMING

54,72,225, 261,269, 271

X WINDOW SYSTEM 72

Your Choice of Keyboard Monitor Switches

Access multiple computers with a single keyboard and monitor
to cut equipment costs, save valuable space, and end clutter

Typical Application

CPUs/Servers

e — ) —

B Simple pushbutton operation for quick selection

B Four, eight, or twelve ports per unit

B Daisy-chaining connects unlimited number of CPUs

B Compatible with EGA, VGA, Macintosh, Sun, and others
B Optional keyboard booting for 286, 386, and 486

B Optional RS232 or PS/2 mouse interface

B PCB construction for high reliability and low crosstalk

M Rack mount, matrix, and customized units available Keyboard

Manually controlled unit Monitor
Switch

B Switch by keystroke, from front panel, or RS232 port
B Two or four ports per unit

B Cascade units to support up to 255 CPUs

B Supports monochrome, EGA, and VGA

—SERVE VIEW ——__cussoisn commouso swiey Call toll-free now

for your copy of our
B Includes keyboard booting for 286, 386, and 486 .| __ Tt = e @ gwlit(t:.hmg antdISha”ng
e eEmesew'e 2, ROSE B
B Includes RS232 and PS/2 mouse interface o 0T ecownawosmnn : olutions catalog

Other Rose products: Print servers, printer sharing units,
print buffers, keyboard monilor extenders, video splitters.
All Rose products are US-made and have a 1-year warranty.

B LEDs display selected CPU and CPU power-on
@ Scan function switches among CPUs automatically

_ )
Make the Rose Connection (& ROSE

10850 Wilcrest Drive * Houston, Texas 77099 * Phone (713)933-7673 ¢ Fax (713) 933-0044 1-800-333-9343

Keyboard controlled unit

8 BYTE < JANUARY 1993 Circle 156 on Inquiry Card.




WINDOWS DEBUGGERS DOC/(+.

Toggle Decimal/Hexadecimal ~ Browse Pointer to Struct Enable C++ Class  Toggle Set Clear all Step Step
Display of Variable Value as Array of Structs Name Display Breakpoint  Breakpoint Breakpoints into<Call over Call
Find Next - g = | | J
Browse C++ Class — _—
Hierarchy = —— =—-I ) )
CommandBar ———————————— Go until Breakpoint
1 Program Ga FI=HELP
Restart Application — ] s == =
Open Source File : : == e o e = = T
(wild cards atiowed) — 7 Lo s Stack Call Chain
I e Al Window
_ Find Function J . -‘ .C i
(wild cards allowed) - — So— Application Files
. . ' : ol e Window
Find String - dolcpWindowie, 0): O Palnfectaagle
ogptsts || O Tewer ! C++ Class Hierarchy
Find Variable TKEY | O Stetlime Browser
(wild cards allowed) Y e
e — " O Window
[ TTEY ® Toa
Source Window ——! sow: oo pod e -
e ® ot -
Application C++ —— Flod _View Show w-u bt fragst 00 | = D‘.'a- IpsDaticr = C
Classes Taline ReomneT g, e y
s .u NOCLAL TextWindow
Application C++ ) Sawe aron BIEEG - gy i
Objects and zm . - T Smmoern Window Message Spy
Data Structure oc m‘“‘ mothod i
Window e My e et ! =X SN veE
Application - -_ e Graphical Representation
Output — B B B B P B B . ! of Data Structures and
l Ouput Log Momory | Assombly | Regmter  Procedus Hep | Brodpomt | Woch  [SrphcDol Objects
Debugging ——— = — J [ [ i I - — 386/486 Watchpoints
Log Memaory Assembly CPU/Coprocessor Application Debugger [ Appllcatlon
Contents Decode Registers Functions  Help Breakpoints

Only MultiScope 2.0 has what it takes to nail the
bugs in your code, whether in Borland® C++ 3.0 or
3.1; Microsoft® C/C++ 7.0; or Microsoft® C 6.0.

When it comes to true C++ debugging, there’s only one
way to go — directly to MultiScope Debuggers Version 2.0.
That’s because only MultiScope can offer you real C++
debugging in a Windows environment today.

It’s The Real C++ Thing — MultiScope.

As the only Windows-hosted debugger on the market
today, MultiScope 2.0 delivers powerful features you won't
find elsewhere.

PLUS, MultiScope C/C++ debugging features include the
capability of browsing pointers to structures as arrays by

INCLUDING:

* A point-and-shoot C++ class hierarchy browser

* C++ object browsing

* Automatic C++ object mapping for all C++ inheritance types

© An alternative C++ class information display for clarity of member scope

© Windows-hosted debugging of Windows applications on the same screen

» A CodeView compalible command line

* A fully integrated SPY utility for spying multiple windows at the same time
© 386/486 hardware memory breakpoints for quickly finding memory overwriles
» Object-oriented breakpoints

© 1992 Symantec Corporation. * Offer valid in U.S. and Canada only — price in U.S. doltars. International phone: Canada, 1-800-465-2266;

Europe, 31-71-363111; Australia, 2-879-6577; others, 1-408252-3570. All

ks or registered

ks are those of their respective holders.

simply double-clicking on the desired array index, and the
ability to browse any variable as if it was declared in any other
type by simply using the sticky type transfer command.

Real Power Is In Sight.

More importantly, it’s all there at your fingertips. The
MultiScope screen you see here tells the whole story; it's a
powerful, feature-rich, integrated Windows environment,
where the capabilities you need are just a mouse-click away.

A Real Value

In addition to real C++ debugging, the new MultiScope
Debuggers 2.0 offer you real value. The MultiScope Debuggers
for Windows provide the Windows Run-Time Debugger, MED,
the Crash Analyzer System and
more —all in one package.

Act now! To order direct, please
call 1-800-228-4122 x 8354.
We even offer a 60-day money-
back guarantee. To get corporate
pricing or additional technical
product information, call 1-800-
999-8846 or 408-252-1652.

LAl
MULTISCOPE DEBUGGERS
For Windows oy

Circle 191 on Inquiry Card.




A highly placed engineer reveals his
technicai assessment of the new
$7,995, 59 MIPS, accelerated graphics,
eye-popping SPARCstation LX.

©I992 Sun Mxmsyuems. lnc Sun, Sun Microsystems, the Sun logo, and PC-NFS are trademarl d rks of Sun M Inc. All SPARC trademarks, including the SCD Compliant logo, are
or ks of SPARC | ional, Inc. SPARCsmnon is hcensed exclusnvely o Sun Mn:msyuems, Inc. Pmductx bearing SPARC trademarks are based upon an architecture developed by

Sun Mucmsys(ems, Inc. All ocher products or service names d herein are of their respective owners.




“Can | keep it?”

To more than 650000 people around the
world a Sun™ workstation on their desk has
become a way of life, a must.

Let us present the latest addiction,
SPARCstation™ LX. A graphics workstation
that will take you screaming through your appli-
cations. Whether you work with CAD, AEC,
CASE, design automation or document process-
ing, imaging and office automation, SPARCstation
LX is for you.

You can look at the LX in two different ways.

Just put on your numbers hat and you'll see 50
MHz, 59 MIPS, 64-bit memory bus, 10Mb/sec 1/O,
and so forth.

Or just sit down, load your favorite applica-
tion, and you might not want to leave your desk.

Because the 8-bit accelerated graphics will
make you use the full extent of your software, like
interactively manipulating 2-D and 3-D wire-
frame models.

And the built-in ISDN lets you share
documents that combine text, graphics,
images, audio, and video with anyone, any-
where. All with an intuitive graphical user
interface called OPEN LOOK®

You can even create powerful workgroups of
SPARCstation LXs and existing PCs with Sun’s
PC-NFS® technology.

Any way you look at it, chances are this re-
markable machine will end up staying on your desk.

Just call 1-800-426-5321, ext. 520 for more in-
formation or a demo. It’s worth your time.

@ Sun

Sun Microsystems Computer Corporation
A Sun Microsystems, Inc. Business
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DENNIS
ALLEN

1993's hot technologies
will include local-bus
adapters and credit-card-
size hard disks

EDITORIAL

hile this issue of BYTE officially names the

best products and technologies of 1992, I'd

like to look ahead at what 1993 holds in store.

Two hot technology areas in which we’ll

see a ot of activity are local-bus adapters and

PCMCIA cards. By mid-1993, nearly all high-end sys-

tems will include fast local-bus video, and by the end of

the year, non-local-bus video cards will virtually be things

of the past. Soon afterward,

we’ll see a sizable number of

local-bus adapters speeding up
tasks other than fast video.

In the meantime, PCMCIA
cards—those little credit-card-
size devices that you may have
seen on notebook computers—
will make their way to main-
stream desktop systems. Already IBM has shown its
Energy Desktop PC, which accepts four PCMCIA cards.
Because of their convenient size, which makes them easy
to insert into an external slot, PCMCIA cards may spell
the beginning of the end of traditional internal expan-
sion boards. For 1993, though, the biggest thing in
PCMCIA cards will be tiny, removable hard disks. Ex-
pect to see several notebook computers with 60- to 120-
MB hard disks on removable PCMCIA cards by March.

Another exciting area for hardware will be mobile
computing. In 1993, a notebook computer with an ac-
tive-matrix color display may actually become afford-
able. Or, if you're willing to forgo the color, you’ll be able
to buy an easy-to-carry 486-based subnotebook for $2000
(and maybe less). If you're into exotic systems, PDAs
(Personal Digital Assistants) will make their debut. Ap-
ple may have raised expectations too high with the
promise of its Newton, but check out the Personal Com-
municator from EO and AT&T—it’s very clever. More-
over, the EO Personal Communicator raises the bar for
other pen-input systems.

Also important will be the Intel Pentium micropro-
cessor (previously known as the P5 or 586). You can ex-
pect to see some fast—and expensive—desktop systems
using the Pentium in 1993, but that’s not where it will
have the greatest impact: Where this new CPU will really
make its mark is in the file-server arena. For the desktop,
expect to see more clock-doubling technology in the
form of very high-speed 486 chips.

You’ll hear more about non-Intel CPUs, too. The on-
going hardware price war is forcing several PC makers to
look for alternative CPUs whose price/performance ratios
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can beat those of Intel’s chips. Cyrix, AMD, and other
Intel rivals will take advantage of this window of op-
portunity, so you should see some new and interesting
non-Intel CPU offerings that will compete directly with
the Intel 486.

As the hardware price war rages, the applications soft-
ware industry will join the battle. At the end of 1992,
we witnessed Microsoft offering its Access database pro-
gram at an introductory price of $99. Well, there’ll be
plenty more bargains like that one. As many software
makers reach the limit of what they can add to existing
products to justify high prices in a competitive market
(consider the latest CorelDraw, for example), they will
have no choice but to lower prices (as Corel did). Re-
member all that money you put into the budget for ap-
plications software this year? You’ll be able to buy a lot
more applications with it,

Operating systems, on the other hand, may be just as
confusing as ever. Yes, you can expect to see Windows
NT sometime in 1993, but once it’s available we’ll have
to answer the bigger questions of where it fits and whether
it was worth the wait. There will be a lot of talk and a lot
of coverage of NT, Unix, 0S/2, Mac OS, Windows, and
Desqview, to name a few. By year’s end, however, we
will consider most of the debate as strategic planning for
1994. When 1993 is done, the only real change in oper-
ating systems will be in continued migration from plain
DOS to Windows.

Finally, I see 1993 as the year of the document. With
Adobe’s recent introduction of Acrobat, a portable doc-
ument-encoding format, we at last have a sensible way to
exchange electronic documents. Adobe’s Acrobat will
have as profound an impact on documents as PostScript
had on desktop publishing. If rumors hold true, though,
Acrobat may have some stiff competition from as-yet-
undisclosed features of Xerox’s PaperWorks. Either way,
add in low-cost CD-ROM drives and affordable (less
than $8000) CD-ROM recorders, and you can see how in
1993 we may move pretty close to the ideal of the elec-
tronic office.

—Dennis Allen
Editor in Chief
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Uniefeated champion!

Borland C++ beats Microsoft C 7.0 in every comparison

REPORT CARD “;::_g

C++ Windows
development

& Application Microsoft®
Frameworks C[CH
version 3.1 version 7.0

Performance

Programming

environment Good

Language verygood  Good

Productivity Excellent Good
Documentation Very good Excellent

Ease of learning Very good Good
Good

Excellent

Ease of use Excellent

Support palicies Excellent Very good

The decision is unanimous!

Borland® C++ & Application
Frameworks™ is unquestionably
the best C++ and C development
system available for Windows and
DOS. Check out the reviews in PC
Muagazine, BYTE, InfoWorld, and
PC Week. Borland is the clear
winner in every single review and
product comparison published.

Technical support  Very good Very good

Excellent

Very good

Final scores

#
Only Borland C++ offers the I
advanced features, powerful tools,
most complete language implemen- I
tation, and DOS and Windows-
i hosted development environments I
!l to streamline development and

/| increase productivity.

L
B ORLAND

1 e

Find out why every leading

PC publication has chosen
Borland C++ &
Application Frameworks I
as the best C and C++

I development system available.

ISee

your dealer todayl
or call now,

1-800-331-0877, |
ext. 5032

In Canada, call 1-800-461-3327

Ask for our
comparison
white paper.

The Leader in Object-Oriented Programming

Copyright © 1992 Boriand International, inc. AB ngts reserved. Al Borland product numes are trademarks of Borfand international, Inc. Bl 4787
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Increased 386 Perform

AMD’s 3-Volt 386 Microprocessors Deliver
The Longest Battery Life For Portable Computing.

The power struggle continues. While you can run on 3 volts. And they automatically slip into a
get a 386 microprocessor that goes fast, you'll still  static "sleep” mode to save power whenever the
burn through a battery charge in a hurry. Low- processor is idle. So users depend less on recharge
voltage 386 CPUs from AMD are the answer—the  units—and get the longest operational battery life.

Am386"SXLV and Am386DXLV micro- DE— Both Am386 CPUs were designed to fit as
processors. e comfortably in your budget as they do
Here are two CPUs made not only to go . your portable computers. But you won't
fast, but to go the distance with portable Ci_——— | compromise on performance because
computer users. Unlike common power- Tmsommzw&m the Am386SXLV and Am386DXLV 3-volt
hungry 386s, these low-voltage CPUs are available in POFP packaging.  TNiCroOprocessors both run at 25MHz. So

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088, © 1992 Advanced Micro Devices, Inc. Microprocessors For The Masses is a service mark and Am386 isa




ance At No Extra Charge.

they're plenty powerful For more information on low-voltage 386 micro-
g BATTERY for running Windows" processors and support logic, call 1-800-222-9323
> L LIFE Now there’s nothing  and ask for Literature Pack 15F And become the
= 3-Volt stopping you from current leader in portable computing.
E, ' ol sweq | | charging forth with
g L cru | | % || more efficient 3-volt
£ A laptops, notebooks,
& and palmtops. AMD
also has your memory ‘l

needs covered with our 3-volt EPROMs. And now

that the industry at large has welcomed low- e o
voltage portable computing, you'll find the rest of Advanced Mlcro DeV|Ces
your components equally easy to come by. Microprocessors For The Masses™

trademark of Advanced Micro Devices. All other brand or product names are trad rks or regi d trad rks of their respective holders.
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: No one else gives FREE software. In addition to DOS and Windows, you
so much upg‘udubg; now get the Lotus Organizer- the Personal Information
| in your computer. Manager highly rec ded by PC
Notice the extra row of pins 1 - Magazine. Plus you get your
in the CPU socket? Now you @ choice of an additional pop-
; s

Wl can upgrade from any i486 N ular Windows
S all the way to the 1993 super ﬂleon-bocrdSCSlmlets . application from
ERR  OverDrive processor based on you add SCSl i or i d s - \:| - Lotus.Withall
R Intel’s Pentium™ architecture. anytime. SCS! hard drives, opticals, 5 . the free software
S And the ZIF (Zero Insertion tape backups and more are easy to add. “—— PR . you get with
B8 Force) socket makes it so easy! : = Ami Py ¥ your ZEOS,
S you save hun-
dreds of dollars!

7FOS Gives You More.

You simply get more. For less. When everyone else began cutting prices
by giving less, ZEOS had a better idea—use the very latest technology to
design an entirely new line of high-performance upgradables that allow us
to charge less while giving more. We did it and you'll love it!

ZEOS. THE UPGRADABILITY EXPERTS.

ZEOS was one of the first to offer truly high performance upgradable
PCs. Now using the latest in high integration technology, we've made a
good thing even better!

Start with the CPU of your choice. Select between the 4865X-25 or 33,
the 486DX-33, the 486DX2-50 or 486DX2-66. Next year, if you choose,
you can upgrade all the way to the new super OverDrive processor based

_ ' on Intel’s Pentiunmi” architecture. Maximum power
e s today and tomorrow.

B ety CPU UPGRADABILITY IS
vertical case. Itcomes  QNLY PART OF THE STORY.

lete with our high- ;
Capistits boses oDy In their haste to cut features, the others seem to

;%tw? cgggﬂgfa"s- have forgotten about your future. That’s why ZEOS
Gechdes provides eight expansion slots, high-capacity power

supplies with built-in surge suppression, and six drive

_ bays in our SpaceSaver desk-

- topcases.

i These are the features that

*  will make the difference in

your satisfaction down the

road. And only ZEOS gives

them all to you.

- THE MORE YOU LOOK,
- THE MORE OBVIOUS
YOUR ZEOS ADVAN-

TAGES BECOME.
. With ZEOS, you get more
| than just a rosy future. You
start out with more than any-
one else. Today.

We've used the latest tech-
nology to incorporate more




Your choice: 128K ZEOS systems feature award-
or 256K cache. <« ¥ »,  Winning reliability and
For the most memory- « ER A support. Details like built-
intensive applications, 4 o“ 4[ < LS in surge suppression and

S asecondary cache is A twin cooling fans make the

highly recommended. » difference. Awarded PC
ZEOS gives you your [ 4 Magazines Editors’ Choice
choice of high-speed » ] nine times!
cache options.
\] \
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features than ever before. Features like two VESA-standard local bus
slots and a local bus video card for lightning-fast performance. Flash
BIOS for easy BIOS upgrades via disk or modem. Optional secondary
cache and on-board SCSI. And much, much more.

QUALITY. A ZEOS HALLMARK.

Such as the two cooling fans you'll find in every ZEOS system. While
ZEOS systems run cooler than most with one fan, we still give you two
whisper-quiet ones. The cooler your system runs the longer it will last. We
also include a built-in surge suppressor in every system. Of course every
ZEOS system carries the Underwriters Laboratories listing as well.
These are extra features the others can’t or won't offer you. But you
deserve them, and from ZEOS they’re yours. No additional charge.

FREE LOTUS SOFTWARE, TOO!

And now, when you purchase any new ZEOS Windows-based system,
you get DOS, Windows, and the new Lotus Organizer—the Personal
Information Manager highly recommended by PC Magazine. You also
get your choice of either Lotus 1-2-3 for Windows, Ami Pro, or Freelance
Graphics. You'd pay hundreds of dollars for this software alone. And we're
giving it to you absolutely free. Now that’s ZEOS value.

24-HOUR-A-DAY

SUPPORT. AND MORE!
Remember too, ZEOS pro-
vides you with our top-rated
24-Hour-A-Day Toll-Free
Technical Support. Plus your 0

new ZEOS system is covered
by our 30-Day Absolute Satisfaction Money-Back Guarantee, One Full
Year Limited Warranty, and our Express Parts Replacement Policy.

CALL NOW AND GET THE BEST.

Ordering your new ZEOS upgradable system is easy. Simply give us a
call. A friendly and knowledgeable ZEOS Systems Consultant is ready to
answer any questions you may have. So take a closer look. You're going to
love your new ZEOS system. We guarantee it!

CALL NOW TOLL FREE:

800-423-5891

Want your computer zow? Many of our most popular configurations
are available for same-day shipping. Call for details!

Purchase orders from Fortune 1000 companies, governments and institutions subject to approval. Leasing programs are available. All prices
and specifications are subject to change writhout notice. Please call to confirm pricing, specifications and warranty details. All products and
company names are trademarks or registered trademarks of their respective holders. ©1992, ZEQS International, Ltd., 530 5th Avenue N.W.,

St. Paul, MN 55112 USA. ZEOS is a publcly traded company (NASDAQ symbol: ZEOS). UPGR-BYT-9301
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GO WITH THIS HIGH-
PERFORMANCE PACKAGE

Or we can custom-build a sys-
tem to your exact specifications
Your choice of CPU with
upgrade options.
8MB of RAM expandable
to 64 on the motherboard.
A super-fast 12ms 245MB
high-speed IDE hard drive
with built-in cache.
Both 1.2 and 1.44 Teac® FDD.
ZEOS 14" Hi-Res 1024x768
non-interlaced VGA color
monitor with 1MB high-
speed VESA Local Bus card.
Two serial and one
parallel port.
Shadow RAM/EMS support.
Optional SCSI port (plug-in
chip) for SCSI | & Il devices.
Upgradable high-speed cache
optglons of 128K and 256K.
Flash BIOS for easy
BIOS upgrades.
High-capacity 200 watt
power supply with built-in
surge suppression.
Rugged ZEOS SpaceSaver
case with six drive bays and
two cooling fans.
ZEOS RS/10V-key keyboard.
Microsoft DOS, Windows,
a genuine Microsoft Mouse,
Lotus Organizer and your
choice of a Windows soft-
ware application from Lotus
ZEOS 24-Hour-a-Day
Toll-Free Technical Support
and complete Customer
Satisfaction Package.

4865X-25

4865X-33

486DX-33
486DX2-50
486DX2-66

Fax Orders: 612-633-1325
Government: 800-245-2449
TDD Orders: 800-228-5389
Outside U.S. and Canada:
612-633-6131
MasterCard, VISA, Am Exp,
Discover, Z-Card* COD
and Leasing Programs.
Open 24 Hours a Day,
365 Days a Year!
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Parshall Credit

found James Parshall’s Some Assembly

Land of the Double Byte

. R. Reid’s observations on the

Required article (“Mac OOP Ex-
plained,” October 1992) quite helpful. I
have been using the Think C version of the
Think Class Library for a few months, and
I'm just starting to feel comfortable with
it. I particularly liked the emphasis on data
(instance variables) and how it is manipu-
lated within a class.

John Kordybac
Calgary, Canada

Presidential Brouhaha

am disturbed by Dennis Allen’s endorsement of George

Bush in the October editorial titled “Open Markets,
Better Computers.” Allen’s remarks can be faulted on a
number of grounds. If he is so concerned about R&D bud-
gets, why does he say nothing about the drastic decline in
both private-sector and total R&D expenditures during the
Bush administration?

But more important, this kind of politicking has no
place in BYTE. Allen may believe sincerely that reelect-
ing Bush will be the best thing for computer users and
for the country and that one-sentence descriptions of the
candidates’ positions on world markets are all we need
to know to decide how to vote. But I read BYTE for in-
formation about computers, not for Allen’s political
views, and I find their intrusion into the magazine
offensive.

I will seek advice about how to cast my vote from other
sources that take a broader and more informed view, and I
will certainly cancel my subscription to BYTE if it con-
tinues to endorse political candidates.

George Avrunin
Ambherst, MA

G ee, nice timing...a little commercial message,
“Vote for George Bush,” appeared in the October
editorial. By the time there can be any balancing re-
sponse, say the printing of this letter, the election will
be over.
Robert Lynch
Berkeley, CA

t is ironic that I read Dennis Allen’s October editorial
on the day after hearing an announcement that the lead-
ers of numerous high-technology companies, including
John Sculley of Apple, support Governor Clinton for pres-
ident. Would Allen have us believe that Sculley hopes to
see the computer industry take a nosedive during the next
five years? I think not.
Robert M. Luzenski
Haslett, M1

WE WANT TO HEAR FROM YOU. Address correspondence
to Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough,
NH 03458 , send BIXmail c/o “editors,” or send Internet Mail 1o
letters@bytepb.byte.com. Letiers may be edited.
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Japanese computer environment in
the Report from Tokyo (“In the Land of
the Double Byte,” October 1992) are basi-
cally correct, but the comment from his
Japanese friend who said using a com-
puter to write a story is too slow is unbe-
lievable. His comment was valid when
NEC’s 8088-based PC-9801 appeared in
1982, but not today, when most Japanese
PCs are equipped with a 386SX or faster
processor.

It is true that most Japanese journalists
don’t use a laptop computer or even a Wah-Puro. (The
name is an abbreviation of the phrase “wah-doe
purosessah,” the Japanese pronunciation of *“word pro-
cessor.”) However, this is because a mental barrier pre-
vents reporters from using a computer. Many friends of
mine testify that writing by computer has accelerated their
writing speed by two or three times.

Also, the most common operating system in Japan is not
DOS/V, but NEC’s MS-DOS, which runs on the PC-9801
series (and is incompatible with the IBM PC). American
software houses don’t bother to spend much money to ana-
lyze such closed architectures. The language barrier matters
to some extent, but the difference in computer architecture
is a far more serious obstacle for foreign software houses.
Enomoto Makoto

Saitama, Japan

Internet Plug

aniel Dern’s “Plugging Into the Internet” (October
1992) is very timely, and I hope that you expand your
coverage of the Internet. We can use all the Internet infor-
mation we can get our hands on.
My compliments to Dern for his excellent article.
T. Pat Kelly
Atlanta, GA

Hidden Requirement

thar Hansson’s review of Microsoft C/C++ 7.0 (or

C7) (“Microsoft’s Lucky Number,” September 1992)
failed to mention a significant drawback: the requirement
for a DPMI (DOS Protected Mode Interface) manager.
This isn’t mentioned in Microsoft’s ads, nor in the com-
pany’s upgrade information. Microsoft bundles 386Max
with C7 as a partial remedy for those programmers who
don’t choose to run under Windows.

When [ substituted 386Max for QEMM386, some of my
Desqview windows stopped working, and some of Micro-
soft’s own programs, such as Profile, wouldn’t work either.

It’s bad for any product to require a total revamping of
a user’s system. It’s worse for Microsoft to try to rope
users into running Windows just to get C7 going. It’s still
worse for the company to provide a less-than-adequate
product as a workaround.

Robert L. Wears
Jacksonville, FL
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The HP DeskJet Portable.

*599.

Hewlett-Packard presents the Desk.Jet
for the jet set. The new HP DeskJet
Portable printer lets frequent travelers
create great-looking documents any-
where they go.

It's small enough to fit in a briefcase and
weighs only 4.4 pounds. But the Desk.Jet
Portable prints high-quality 300 dpi
black and white text and graphics on
plain paper, transparencies, or labels.

It’s everything you expect from an office
printer in a portable package. Compati-
bility with most major software. A fast
print speed of up to three pages per
minute. A wide variety of typefaces,
sizes, and styles. And Hewlett-Packard
inkjet technology, so you don’t sacrifice
print quality for portability.

The Desk.Jet Portable is built to take
more than the usual amount of jostling.
And, to offer your employees even more
versatility, an optional rechargeable
battery is available, along with a World-
wide Rapid Recharger, a 50-page cut-
sheet feeder, and a handy carrying case.
To top it off, the Desk.Jet Portable has

a price tag befitting its small size. Just
$599* Who says you can’t take it with
you? For the name of the authorized HP
dealer nearest you, call 1-800-552-8500),
Ext. 7108 To receive information by
fax, call 1-800-333-1917, choose HP
FIRST, document *93606.

DeskJet Printers
Make it happen.
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Thedrive and
determination to advance
can be seen in many forms.
Heres a couple we think
youll be excited about.

Some people
o7 63 aspire to become
i rv]! ; 8?2 »  famous athletes.

@ 4

[

i Others to become
1A ———="" great scholars.

Introducing the Microsoft database
management systems.

But for a group of
us here at Microsoft, there’s nothing more
important than creating a new line of
databases with the tools and technology
you need to do your everyday tasks.

For example, some of you will need
dBASE’ compatibility and unequaled per-
formance. That’s why we have Microsoft
FoxPro 2.5. Some of you need seamless
access to data in multiple formats.

For you we have the Microsoft Access™
database for Windows

But all the tools in the world won't do
you much good if you can't get help when
you need it. So we have a world-class
product support organization to quickly
answer all of your database questions.

In addition, we've created a special
program for developers that will put you
directly in touch with some of our senior
product support people.

In the future, our technology will con-

tinue to evolve with you in mind. So what
you create today will still work tomorrow.
In short, there will be no dead ends.
We're also committed to supporting
open standards and compatibility. Cur-

rently, we are working with

ANSI to develop a standard :!

Xbase language. L2e
Plus we fully support the Yoot

Open Database Connectivity

(ODBC) technology, which will 2t Miersor

allow you to access files from ~ “femotazes

even more of today’s database  aaes e

management systems. operating syt
And to ensure there will always be a

vast supply of industry-specific products
and services to meet your database needs,
were forming strong business partner-
ships with many other companies.

So if youd like additional information
on Microsofts database solutions, give us
a call at (800) 882-2000, Dept. JF6. And
find out just how motivated we are to be-
come your database company.

Microsoft

Making it easier

OIMMM&MMMWWMMWWUSA.lﬂlh¢5OUm'deml¢s,mll(800)882-200aDeﬂ.lmClslomminCamda.mﬂ(BOO)m-SmOutsidtlheMUnideMadeamda.m”(206)$?6-8661.Micmsoﬂand
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FoxPro are registered trademarks and Microsoft Access and Windows are
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of Borland ional, Inc.







Since the beginning of time,
people have been obsessed with
reaching ever increasing rates
of speed. Sowhat else is new
with Microsoft FoxPro2.5?

. Plenty. For starters, the
new Microsoft FoxPro'2.5 for
Windows™has a rich and pro-
: ductive environment with an
Microsoft FoxPro intuitive graphlcal interface.
st reamase  Which means it’s never been
wamieods . easier for you to use and de-
velop powerful Xbase applications.

Plus there’s avirtual hardware store
of tools for both developers and users.

For developers, there are profession-
al tools designed to help you create the
most powerful applications possible.

Like the Trace and Debug windows,
Project Manager, Menu Builder, Screen
Builder and Report Writer.

For users, there are handy tools that
make iteasy to do complex database tasks
without programming. Like Relational
Query By Example (RQBE), which allows
you to build and see queries instantly. Or
the graphical Browse tool, an intuitive
way to view data. And finally, Quick
Screen and Quick Report, two easy ways
to create objects and see data.

And now with the arrival of FoxPro 2.5

for both the Windows and MS-DOS" oper-
ating systems (and soon for the Macintosh®
and UNIX’), you can have the most power-
ful and most graphical Xbase applications
across all major PC platforms. And if you

are thinking about migrating to Windows

inthe future, have [ ="

{123 00 Bowidtmalan g icbianidlnd
no fear. Because | ey ue
Microsoft FoxPro | |sialet =l e
forWindowswill || E’ i =
easily run all your | 5
FoxPro 2.0 files. - e e
But no matter —
which platform s oot decsing apication.

you choose, you can count on Microsoft
FoxPro to provide you with the fastest
PC-based database management system.
For additional information, just zip
on over to your nearest reseller, or call us
at (800) 882-2000, Dept. JE7Z We'll be
more than happy to tell you all the ways
Microsoft FoxPro 2.5 for Windows can

get your adrenaline pumping.

Microsoft

Making it easier

“Query test performed by . November 1992), ©1992 Microsoft Corporation. All rights reserved. Printed in the USA. In the 50 United States, call (800) 882-2000, Dett. JFZ Customers ix Canada, call (800) 563-9048. Outside the 50
and Windows is a of Microsoft C. Computer, T

Micro Es ., GN inde consulting firm
United States and Cawada, call (206) 336-8661. Micrusoft, MS-DOS and FaPro are registered
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People always seek the most
direct route to achieve their
goals. S0 youve probably

been looking

for a database

like Mlicrosoft Access.

If youre a database user
or programmer, wed like to
= show you a great shortcut.It's
called Microsoft Access: Its a
new database management
system for Windows™that can
give you something no other
database can. Easy access to the power-
ful features you need to do your job.

To start with, Access takes complete
advantage of the Microsoft' Windows
operating system. Which means it has
never been easier to create great-
looking forms and reports. Plus you can
store objects like pictures, graphs, sound,
and video. Right in your database files.

And if you ever get stuck, there are
ReportWizards, FormWizards and Chart-
Wizards to come to your rescue. They’ll
ask you questions about format, content
and style. Then they’ll automatically cre-
ate your report, form or chart.

There are also Cue Cards to walk you
through the most difficult database tasks.
Guiding you one step at a time.

In addition, it’s easy to create complex

+ 3
1H
aon

With AccessWizards,
you have a guide
to walk you through
complex tasks,
one step at a time.

queries by using the graphical Query By
Example. You just drag and drop tables,
join fields, and plug in all of the specifics.

And you developers can write sophis-
ticated database applications with Access
Basic. A powerful, extensible program-
ming language. g

What's more, [=
Microsoft Access ||
caneasilyread -
and write all the [k
major database
formats directly,
including dBASE;
Paradox®and Microsoft SQL Server. So
you and your coworkers can still use all
your old files, no matter what format they
are in. That means, your investment is
safe and everyone can easily migrate to
Microsoft Access at their own pace.

To receive additional information on
Microsoft Access, call (800) 882-2000,
Dept. JE8. We'll give it to you straight.

Microsoft

Making it easier

Create complex queries visually with our
graphical Query By Example.

©1992 Microsoft Corporation. All nights reserved. Printed in the USA. In the 50 United States, call (800) 882-2000, Dept. JF8. Customers in Canada, call (800) 563- 904& Oumde tlw 50 United States ndC nada, call (206) 836-8661. Microsoft is
of Borland I Inc.
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Inmark Responds

he article “Code on the Move” (July 1992), which

covered portable libraries, contained several signifi-
cant errors regarding zApp. The most troubling was the
general theme that zApp was designed to work only with
the Windows API. Statements in the article position zApp
as a nonportable user interface. Nothing could be further
from the truth. Our current support of OS/2 clearly demon-
strates ZApp’s portability beyond the Windows APIL.

The article also stated that zApp achieves its portability
by distributing Magma Software Systems’ Mewell inter-
face for DOS. This is true for the DOS version, but not for
the Windows, Windows NT, OS/2, or planned X/Motif
versions, which all use native-mode calls. Also, although
the screens from zApp were labeled as DOS and Win-
dows screens, they were actually the same DOS screen.

The article classifies zApp as a shell-style library.
While it is true that zZApp encapsulates the breadth of the
Windows API (and most GUIs, for that matter), it is not a
shell library. zApp’s advanced, portable design is not a
wrapper of the Windows API as are Microsoft’s Founda-
tion Classes. In fact, zApp includes many advanced class-
es that have no analogy in the Windows API. Many of
zApp’s customers have moved away from real shell-style
libraries (e.g., MFC and OWL) because they wanted the
more powerful constructs that zApp provides.

Howard M. Love Jr.

President and Chairman of the Board
Inmark Development Corp.
Mountain View, CA

LabView in Review

have been using LabView for years and disagree with
some of Andy Reinhardt’s comments regarding Lab-
View programming (‘‘Acquiring Data Through Windows,”
September 1992). In my experience, structuring and debug-
ging a sophisticated application is far easier with LabView
than with any of the conventional languages I’ve used.
Some of Reinhardt’s comments refer to LabView’s
layers of modules as a source of difficulty when creating
and modifying LabView programs. I find this puzzling. I
consider LabView’s ability to encapsulate program details
in discrete modules to be one of its strengths. I would hate
to have to develop a sophisticated system using a lan-
guage that does not support structured programming.
Jeffrey M. Parker
Round Rock, TX

ndy Reinhardt’s first impressions of LabView for

Windows appear to be just that—impressions. His
sentiments are favorable, but I can’t help thinking that the
purported difficulty of structuring and debugging Lab-
View programs stems from only a superficial exposure to
this excellent programming environment. LabView repre-
sents a new paradigm in programming. Reinhardt’s com-
ments indicate that he couldn’t quite shake the dogma of
procedural programming.

Had he spent more time with LabView, Reinhardt
would have come to the same conclusion I did four years
ago: I will never type another line of code again!

David A. Moschella
Boston, MA
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I agree that object-oriented software may boost program-
ming productivity in data acquisition, and I don’t dispute
that LabView’s visual nature can aid application develop-
ment. In fact, my article was quite favorable to LabView,
which I found extremely powerful. The point I was trying
to make in my critique was that for some users, especially
those automating simple test procedures, the software
may be overkill. Not all BYTE readers have made the
paradigm shift from procedural to event-driven program-
ming, and for them, I sought to highlight that LabView
will open up new vistas only after a period of adjustment.
After all, there are still a lot of users out there who prefer
command-line interfaces to GUIs!—Andy Reinhardt

Iomega Pricing

n “The New Wave of Removable Mass Storage” (Octo-

ber 1992), the cost per megabyte for the Bernoulli de-
vice was miscalculated. The cost, given at $12.04/MB,
should have read $2.54/MB. At today’s street prices, the
cost comes down to $1.50/MB.

Also, the interface adapter for the Bernoulli Trans-
portable 90 Pro drive is a $239 option, but it is included
with the Bernoulli PC Powered 90 Pro drive.

Iomega’s drives are now price competitive with hard
drives. And when you consider cost per megabyte over
time, the Bernoulli is less expensive.

Mike Joseph

Vice President of Marketing
lomega Corp.

Roy, UT

BYTE apologizes for this typographical error.—Eds.

FIXES
==

+ In “BYTE’s Guide to 128 Top Windows Products”
(BYTE Special Issue: Essential Guide to Windows), the
latest release date for Smalltalk/V 2.0 for Windows is in-
correct. The current version was introduced in June 1992.
« The two photo captions in the text box “Putting VL-Bus
to the Test” (October 1992, page 124) were inadvertently
switched. Photo A is the UltraStor hard drive controller;
photo B is the Micronics VL-Bus motherboard.

» In “FileMaker Pro 2.0 Unites the PC and Mac” (October
1992), we stated that both versions of FileMaker are net-
work-ready out of the box and include a license for up to
25 users. In fact, the network licensing is an option.

* The CPU benchmark graph'in “Compaq’s Newest Note-
books” (October 1992) inaccurately shows a very low
score for the Dell NL25 notebook computer. The NL25
fell between the slower Compaq LTE/Lite and the faster
Compaq LTE/Lite 25C.

« In “Operating-System Trends” (October 1992), an edit-
ing error resulted in our identifying Mike Nash as a prod-
uct manager at Intel. Nash is Microsoft’s product manager
for Windows NT. The error carried into a subsequent pas-
sage which refers to “Intel’s Windows NT.” The idea stirs
the imagination, but NT is still a Microsoft product.
BYTE regrets these errors. B
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And with Windows' /
Dynamic
Now Just Data Exchange,

you can link
¢ your data
dynami-
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with any
other Windows program.
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today for a free Demo Demmo Disk
Disk. '
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future.
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Software superior by design.
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The POWERstation 220:
Here today.

When you're ready for raw power and performance
at a low price, climb on a leader of the pack.
The RISC System/6000° POW ERstation™ 220.

Cruise with leading UNIX® desktop price/
performance today that has the kind of muscle and
brains to keep pace with you tomorrow. And in
the future when you're ready to rev up the perfor-
mance, you'll be able to upgrade the 220 processor.
It’s even ready for the PowerPC™ 601 microproces-
sor model, which will offer up to two times the
performance when available.

With AIX; 1BM’s commercial-strength UNIX,
you’ll have access to more than 6,000 leading
solutions. What's more, the applications you develop
today on the POWERstation 220 will run full
out on any of the RISC System/6000 family of
POWERstations and POWERservers™

The POWERserver 220 is also the perfect
vehicle for the open road, with seamless connectiv-
ity and network management for I1BM and
non-I1BM networks alike.

More tomorrow.

And don’t forget IBM’s unequalled service
and support. You can count on us to install
machines, configure networks and integrate all
your systems, |IBM or non-IBM.

So isn’t it time you took this bad boy for a
test drive?

Call your IBM marketing representative
or Business Partner. For literature, call

1 800 IBM-6676, ext. 715.*

* Upgradable to PowerPC.

* Great value today, growth for tomorrow.
* AIX, IBM’s commercial-strength UNIX.
* Unequalled service and support.

* Complete systems start at $5950**
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Motorola Skips a Generation with the 68060

ike Intel’s Pentium (formerly known as the P5), Motorola’s next-generation

microprocessor will use superscalar architecture, parallel pipelines, branch pre-
diction, and a common instruction pipe that the integer and FPUs share. It will
also maintain full software compatibility with earlier members of its chip family. But
by the time Motorola’s 68060 begins to ship in production quantities, Intel’s Pen-
tium will likely have been in production for over a year: Motorola expects to begin
manufacturing the 68060 in the first half of 1994.

At Michael Slater’s Microprocessor Forum last October in Burlingame, Cali-
fornia, Motorola (Austin, TX) said that the 68060 will run about 3/ times faster than
a 25-MHz 68040, delivering about 77 MIPS at its initial clock rate of 50 MHz.
That’s not quite as fast as the Pentium, which Intel says will deliver about 100
MIPS at its initial frequency of 66 MHz. Motorola says it hopes to eventually drive
the 68060 at 66 MHz; that version of the chip could achieve a performance of 100
MIPS.

However, the 68060 contains about 2 million transistors with a minimum transistor
size of 0.5 micron, compared to the Pentium’s 3 million transistors in 0.8-micron
technology. Also, the 68060 is a static CMOS chip that operates at 3.3 V as well as
at 5 V; the first Pentium is expected to be strictly a 5-V device.

Architecturally, both chips take advantage of similar techniques to wring more
performance from their traditional CISC designs. In the 68060, a four-stage fetch
unit dispatches integer instructions along a pair of four-stage execution pipelines.
At the same time, the chip stores the instructions in a 256-entry cache and pre-
dicts upcoming branches based on past patterns.

When the chip correctly predicts a branch that is taken, it effectively jumps to
the new address in 0 clock cycles. When the processor correctly predicts that a
branch in a program will not be taken, it jumps to the correct address in 1 clock
cycle.

How efficient are the parallel pipelines? Motorola says the 68060 executes 50 per-
cent to 6() percent of the instructions in pairs. That’s with integer code generated by
existing compilers. Presumably, more instructions could be generated in parallel by
generating code with an optimized compiler.

The 68060’s FPU has three arithmetic units—an adder, a multiplier, and a di-
vider—and it shares the execution stages of the primary integer pipeline. Float-
ing-point instructions can be dispatched along this pipeline, while integer instruc-
tions flow through the secondary pipeline; both instructions’ execution cycles can
overlap. Floating-point loads and stores take 1 cycle, addition takes 3 cycles, mul-
tiplication takes 4 cycles, and division takes 24 cycles. Other features of the 68060
include a pair of 8-KB caches for instructions and data, as well as a 32-bit data/ad-
dress bus similar to the 68040’s.

If you’re wondering why the new chip is called the 68060 instead of the 68050,
Motorola has an explanation. Traditionally, odd-numbered chips in the 68000 fam-
ily offer incremental improvements, while even-numbered chips are considered
major leaps. Motorola says its customers wanted more than the small gain implied
by the step from 68040 to 68050.

Competition was surely a factor as well. Intel’s Pentium significantly raises the
stakes for CISC processors. With the 68060 expected to ship about a year after
the Pentium, it’s no wonder that Apple, one of Motorola’s biggest customers, is
adopting a new family of RISC chips for its next-generation machines. Motorola and
IBM are jointly developing those chips, the PowerPC series.

—Tom R. Halfhill
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Intel says the official new name of
its next-generation processor—
previously known as the PS—will
be the Pentium. Speaking to the
New York PC Users Group. Intel
president and CEO Andrew Grove
said the forthcoming Pentium will
have an FPU that will be five to
10 times faster than the FPU on a
486DX/33. Intel hopes to intro-
duce the chip, which Grove said
will have 3.2 million transistors
and a 32-bit external bus, around
the end of the first quarter of this
year. Grove said that other sug-
gested names for the chip included
Memory Lane, Chip 1Q. Suetable
Chip. Quintel, Big New Chip. and
Imitraitor. Grove applauded the
semiconductor trade agreements,
which he said have doubled the
number of U.S. semiconductors
sold in Japan—{from 8 percent to
16 percent of the total Japanese
market. CJ

The early word from Microsoft is
that its new operating system,
called MS-DOS 6.0, will include
integrated compression, network-
ing, and improved ease of use.
Rich Freedman. Microsoft’s
product manager for MS-DOS,
said that businesses still have a
large number
of vertical ap-
plications that
for various rea-
sons will not be
ported to Win-
dows. Mi-
crosoft wants
to improve the
usability of
MS-DOS for
these non-Win-
dows users, he said. “Memory
management was the key feature
that sold and continues to sell MS-
DOS 5.0.” Freedman said. So you
can expect improvements in that
area as well. O
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PowerPC 601: Ahead of Schedule

BM and Motorola are ahead of sched-

ule with the development of their Pow-
erPC 601, the first in a series of RISC mi-
croprocessors on which IBM and Apple
will base their next generation of person-
al computers. The first-pass silicon was
ready last October, less than a year after a
joint team began work in Austin, Texas.

If development continues apace, IBM
and Apple expect to introduce their first
PowerPC systems by late 1993. The 601-
based systems will be relatively inexpen-
sive and will rival the performance of low-
end workstations. As reported last month
in Microbytes, future chips in the Power-
PC family will include the 603, for portable
systems; the 604, for mainstream desktop
computers; and the 620, for high-end sys-
tems and servers.

The 601 is a streamlined derivative of
the single-chip RISC engine found in IBM’s
RISC System /6000 Model 220 worksta-
tion. Evolutionary rather than revolution-
ary, the 601 combines the basic architec-
ture of the RS/6000 with an enhanced
version of the bus interface from Motorola’s
88110 RISC processor.

Even though the 601 improves on the
RS/6000’s architecture, it’s considerably
less integrated than the single-chip RS/6000.
Gone are on-chip controllers for DMA, in-
terrupts, and memory, along with some au-
tomatic timers. IBM says it has scaled down
the integration to keep the 601 from be-
coming too system-specific-——an important
design goal for a CPU that’s intended to be
used in machines from IBM, Apple, Groupe
Bull, Thomson-CSF, and others.

The superscalar architecture of the 601

has three execution units that separately
handle integer operations, floating-point
operations, and branches. By routing these
types of instructions to the appropriate
pipelines, the chip can dispatch up to 3 in-
structions per cycle. The branch pipeline
has two stages, and the integer pipeline
has four. The six-stage floating-point pipe-
line is tuned for single-precision math, and
double-precision operations are double-
pumped through the pipeline’s two exe-
cution stages.

Most integer instructions execute in only
1 cycle, thanks to hardware support for
multiply, divide, and other special opera-
tions. The FPU achieves 1- or 2-cycle
throughput, depending on the type of op-
eration and the level of precision. The chip
includes a 32-KB data/instruction cache, an
MMU (memory management unit) with
52-bit virtual addressing, and support for
symmetric multiprocessing. Using 0.6-mi-
cron static CMOS technology, it packs 2.8
million transistors into a 304-pin package
less than 11 mm square. It operates at 3.6 V
and consumes 9 W at 50 MHz.

Performance benchmarks aren’t avail-
able, but IBM offers the following “con-
servative estimates based on simulations.”:
SPEC Integer '89 benchmark: 40 at 50
MHz, 50 at 66 MHz; SPEC Floating-Point
89 benchmark: 60 at 50 MHz, 80 at 66
MHz. That’s more than twice as fast as
the RS/6000 Model 220 chip, which runs
at 33 MHz. IBM says the PowerPC 601
will be “aggressively priced.” The chip
could cost as little as $50. Systems could
sell for $1000 to $2000.

—Tom R. Halfhill

iIncompatible APIs Call for Mail Bonding

hen it comes to sending electronic
messages across different operating
systems, LANs, and WANSs, companies
such as Microsoft, Lotus, and Apple want
to make the act of sending E-mail as sim-
ple as dropping off a letter in an old-fash-
ioned mailbox. An obstacle to this vision is
the variety of competing——and sometimes
incompatible—messaging APIs, includ-
ing Microsoft’s MAPI (Messaging API),
Apple’s OCE (Open Collaboration Envi-
ronment), the VIM (Vendor-Independent
Messaging) API, and the XAPIA (X.400
Applications Programming Interface As-
sociation) mail specification.
“We want to take the issue of competing
messaging technologies off the table for
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our customers,” says Lotus chairman and
CEO Jim Manzi. Manzi says Lotus will
release a program this year that will allow
mail-enabled applications written to the
VIM API to work with Microsoft’s MAPI.
Tim Dempsey, manager of developer re-
lations in Lotus’s Communications Prod-
ucts division, says Lotus’s software sub-
system will reside between the application
and the messaging system.

When Microsoft releases its full MAPI
specification, Lotus says it will release the
MAPI-VIM subsystem to public networks
at no charge. Microsoft says that the full
MAPI SDK (Software Development Kit),
which will include Simple MAPI, extend-
ed MAPI, and service providers, will be

NANOBYTES

PC manufacturers, mindful of the
challenges inherent in designing
new motherboards for full-scaled
Pentium-based systems, are taking
an intermediate step by shipping
computers with Overdrive sockets
for a scaled-down version of In-
tel’s next-generation Pentium pro-
cessor. Manufacturers such as
DEC, Compaq, Hewlett-Packard,
NCR, and Hyundai Electronics
America are shipping systems
with a 238-pin upgrade socket that
lets users replace their current
486DX processors with a Pen-
tium-variant Overdrive. O

EliteGroup Computer Systems,
a Taipei-based company with U.S.
headquarters in Fremont, Califor-
nia, plans on releasing a mother-
board with a 486 ZIF (zero-inser-
tion-force) socket that will accept
the P24T, Intel’s code name for the
unreleased Pentium Overdrive.
EliteGroup Computer Systems” di-
rector of marketing Darwin Chang
said, A motherboard that can run
a full-blown [Pentium] will be an
extremely expensive mother-
board.” The cost differential be-
tween full Pentium-based and Pen-
tium Overdrive—based boards will
be about $400, he said. O

IBM Technology Products, an
IBM independent business unit, re-
cently outlined its plans to begin
selling chips on the open market.
The main message: We're for real,
we mean business, and you can
trust us. Until 1992, IBM-TP was a
nearly invisible cog in the world's
largest computer company (IBM),
and it sold virtually all its products
to IBM. Now, under IBM's vast re-
structuring plan, IBM-TP is an au-
tonomous company that must com-
pete in the outside world and show
a profit. IBM-TP is already provid-
ing 16-Mb DRAMs to Siemens
Nixdorf and Toshiba, making
IBM-TP one of the rare U.S. do-
mestic suppliers of DRAMs. IBM-
TP is also pushing its Intel-com-
patible 386SL.C and 486SL.C
microprocessors. as well as the up-
coming PowerPC RISC chips. O



The Sound Choce

If upgrading productivity capabilities for
your PC to MPC your computer.
standards sounds You get Microsoft® Windows ™
good to you, we can 31, Microsoft Bookshelf® a

reference resource with an
encyclopedia, thesaurus, and

make it sound even
better. With a multimedia upgrade
kit from Creative Labs. dictionary. Microsoft Works for
For only $799, you get the only Windows™ an integrated pro-
multimedia upgrade kit with & ‘ “ductivity package. MacroMind®
Sound Blaster™ Pro, winner of the U Action!™ Authorware® Star™
MULTIMEDIA WORLD Readers’ and Tempra™ from Mathematica,
Choice Award for “Best Sound ‘presentation tools for DOS and
Board” Experience true-to-life 8-bit "Windows. Sherlock Holmes,
stereo audio effects from applica- Consulting Detective, the award-
tions and games. With MIDI adapter winning mystery game. And
cable and sequencing software, many, many more.
plus a 20-voice, 4-operator FM The Sound Blaster Multimedia
music synthesizer, Sound Blaster Upgrade Kit. At only $799! To
Pro is one sound investment! find out more, visit your computer
And that’s only the beginning, retailer or call Creative Labs at
There's a high-performance CD- 1-800-998-LABS.
ROM drive that surpasses MPC And see why choosing our mul-
specifications. Plus a FREE library timedia upgrade kit is the most
of CDs that will open your PC to sound decision you'll ever make.
all the possibilities of multimedia =
computing. Over $3000 worth
of the hottest CD titles for multi-
media authoring and enhanced
education, entertainment, and
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The new HP LaserJet 4 printer isn't

a hopped-up version of the past gener-
ation. Its new, advanced design sets
much higher standards for print quality,
speed, built-in features and value than
ever before.

Higher resolution, More typefaces.
600 dpi

Unlike other  3g9 dpi
600 dpi laser |
printers, the
HP LaserJet 4
was designed
for 600 dpi
printing from
the ground up. As a result, it produces
the best 600 x 600 dpi resolution ever
for noticeahly crisper, clearer text and
graphics. At lessthan 4 300 dpi price.
Microfine toner and HP’s exclusive
Resolution Enhancement techrology
give you razor-sharp edges and much
smoother curves.

Four times the dots for better resolution.

With 45 scalable typefaces built into
the printer, users ¢an produce a wide
variety of documents. Without hassling
with downloading or accessory car-
tridges. Or buying additional typefaces.

standard memory. Two standard paper
trays, witha total capacity of 350 sheets,
and an optional 500-sheet tray let
users keep printing without constantly
reloading different sizes and types of

More speed, more trays,
more flexibility.
Thanks to a new RISC processor,
tuned vector graphics and faster
[,0s, the HP Laserjet 4 also sets
new standards for speed. It even
prints many 600 dpi graphics at
atrue 8 pages per minute. It's
faster on networks, too.
With 2 MB of memory
built in and new in-
ternal niemory
compression algo-
rithms, virtually
all 300 dpi and
many 600 dpi doce-
uments print from

paper. And the optional 75-capacity

power envelope feeder saves them from

manual feeding, Or dealing with jams.
tich, full-dimensional

text and graphics. \ & .
Smoother curves, J e
o jagged edges, — — -

v

Tve 600 dpi creates

thanks to
Resolution -
Enhancement. J
The HP Laserjet 4 ’TM
HP's microfine is leaps and bounds ’,

ahead of theother
faser printers, Our ne:

toner makes 600 . -
generation provides {’ o

dpi output look

even sharper supenor output

and clearer. 600 dpi, Resoluw
Enhancement tech-
nology an
toner. tt ai

45 built-in scalable
typefaces let users
produce a wide
variety of documents.

memory and new
memory management.
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Mixed environment compatibility.
Faster Windows.
The LaserJet 4is very much at ease with

ing platforms. Automatic switching lets |

get fast, WYSIWYG printing. The fast
Windows driver with HP-GL, 2 vector
graphics also enhances printing speed.

most languages and-personal comput- r——— Several popular
. SOftware drivers are

it switch between HP’s PCL 5 printer
language and optional PostScript
Level 2 software from Adobe. Hot [/Os
allow diftferent hosts to be connected
simultancously.

Optional JetDirect cards provide LAN
connections to Ethernet, TokenRing,
TCP/IP and Local Talk/EtherTalk. This
makes it easy to plug into just about
any network, including PC and Mac
LANs. And to get really fast network
performance.

To optimize the LaserJet -1 for Windows
printing, we codeveloped some break-
throughs with Microsoft? Including
Windows 3.1 TrueType fonts and raster-
izer built in to make sure your users

.« ! included: Windows,

As well as the new

HP Explorer PC utility
software, which provides a printing
tutorial to guide your users through
set-up and operation of the printer’s
new features.

All this makes the HP LaserJet 4 printer
supremely simple to plug-and-play. As
you'd expect, it also offers complete
document and software compatibility
with the HP LaserJet Il printer.
Setting the standard in price, too.
With all these advances and more,
voud expect a big jump in price.

Quite the opposite. At just $2,199F

& |, WordPerfect and Lotus.

the HP LaserJet 4 printer lists for less
than the printer it replaces. And, of
course, it comes with pace-setting HP
quality and reliability.

Call 1-800-LASERJET (1-800-527-
3753), Ext. 7133 for the
name of your nearest
authorized HP LaserJet
dealert And ask for

a print sample to X
see just how great
the output looks.**

HEWLETT
PACKARD

()

“Suggtested US.list price. Fln Canada call 1 800-387 3867, xt, 7133, * * To have a LaserJet 4 printer dina sheet sent immediately to you <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>