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6.6-inch high and 16.8-inch deep, with four
external and three internal expansion bays.
Two VESA slots guarantee upgradeability
to tomorrow’s totally cool graphics and
disk controller technology. You also get
five ISA slots. All DX2 VESA systems
come standard with a CD-ROM drive,
giving you access to exciting new
applications, databases and entertainment
programs.

We've elevated value to enormous
levels on our new mini desktop systems,
but we're still giving you pint-sized prices.
Our new integrated local bus video
provides up to twice the video performance
found in our previous mini desktop
systems. In fact, Gateway's mini desktop
video performance is similar to that found
in many of our competition’s high-end
systems. With up to IMB video DRAM,
you get 1024 x 768 resolution and an array
of colors. All this on our 14-inch
CrystalScan non-interlaced, .28mm dot
pitch color monitor. You won't have any
growing pains with Gateway s new
integrated mini desktop cases, either.
Theyre small, but you get more flexibility
and expandability than ever before. These
cases come with two 3.5-inch drive bays,
and two 5.25-inch drive bays so you can
add a tape backup, CD-ROM drive or
another floppy drive. You also get five
expansion slots — more than you’ll find in
most small footprint PCs. Of course, all
Gateway mini desktop systems are
upgradeable to Pentium technology.

We're committed to bending over
backward to please our customers.
Gateway employees understand that there

may be a time when your computer makes
you feel a little weak in the knees. Never
fear — our Midwestern people know the
importance of a friendly voice and a helpful
attitude on the other end of the phone. And
they know you want the best in service.
That's what you'll get with our support
departments. In February and again in July
of 1993, PC Magazine readers gave
Gateway an excellent rating for service and
reliability. And in June, BYTE readers
chose Gateway 2000 as the company that
provides the best service in the industry.

application software that's included with
many of our systems. You can also upgrade
from a choice of application software to
Microsoft Office, CD-ROM version, for
only $99! This single package has

all the leading Windows 0'
applications: Word, Excel

and PowerPoint. If the \

system you want Q‘

comes with MS

Works for Windows,

you can upgrade to a choice of application
software for only $100.

We also have a complete line of the
coolest options and peripherals, including
multimedia and sound accessories, fax/
modems, network cards,

COOLEST

Check out the extensive list of top-shelf

TBUs. monitors, hard drives and printers.
Don’t miss out on our Epson rebate. You
get the Epson® Stylus™ 800 Ink Jet
Printer for only:

Gateway 2000 Price $339
Epson Mail-in Rebate* -850
After Rebate Cost $289

*Your mail-in rebate will be delivered with your
Epson printer. This special price is only good for
orders taken through October 31, 1993.
Call and ask about our full line
of peripherals — and our

new Gateway DuoLine
MasterCard” Card. For an
application, call 800-846-1781.

At Gateway 2000, we strive to be
extremists when it comes to bringing you
the highest-performance systems, with the
most features, at the lowest prices, with the
strongest after-the-sale support, for the
greatest value in the PC industry. Geta
Gateway and ... get extreme!
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You never get middle-of-the-road per-
formance or value from Gateway! We've
always had a reputation for going to
extremes to be the hest at giving you the
highest performance and the Jatest-
technology machines, at the biggest value
you can find. We try to think of everything
we do in superlatives. Just look what this
means for you.

Now you can get the ultimate. pinnacle-
of-performance Pentium system from
Gateway! Our new P5-60 is based on
Intel’s" Pentium™ processor, the absolute
maximum PC performer available today. at a
typical Gateway how-low-can-we-go price
of under $3,600! And we haven’t faltered on
features to give you this incredible price.
The P5-60 is loaded, including the new
ATI™ Ultra XLR 2MB video card on a
screaming PCI bus, 424MB hard drive.
16MB RAM. 2X CD-ROM drive (300KB
second DTR), 15-inch color monitor, new
tower case with 300-watt power supply.
added expandability, and all the extras that
come with every Gateway 2000 PC.

You get equally extreme values on our
line of feature- and power-packed VESA
local bus 486 systems with their large-
capacity hard drives and outstanding video
performance, now standard in our new,
smaller but more expandable case. The
Baby AT case measures 16.9-inches wide,




45X-25 45X-33 4DX-33 4DX2-50

Intel® 25MHz 486SX Processor
4MB RAM

3.5" Diskette Drive

170MB 13ms IDE Hard Drive
Intel Pentium™ Technology Ready
Local Bus Graphics Accelerator
w/ 512KB DRAM

14" Color CrystalScan® [024NI
New Mini Desktop Case
516-Bit 1SA Slots

124-Key AnyKey® Keyboard
Microsoft” Mouse
MS-DOS*Windows™ & Tools
MS Works for Windows™* 2.0

$1295

4DX2-66

Intel 66MHz 486DX2 Processor
4MB RAM, 128KB Cache

3.5" Diskette Drive

340MB 13ms IDE Hard Drive
Intel Pentium Technology Ready
Local Bus Graphics Accelerator
w/ IMB DRAM

14" Color CrystalScan 1024NI
New Mini Desktop Case

5 16-Bit ISA Slots

124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS. Windows & Tools
Choice of Application Software

$1995

4DX2-66V

Intel 66MHz 486DX2 Processor
16MB RAM, 256KB Cache
3.5" Diskette Drive & 2X CD-ROM
424MB 13ms IDE Hard Drive
Local Bus IDE Interface

Intel Pentium Technology Ready
VLB ATI™ Ultra XLR Graphics
w/IMB VRAM

15" Color CrystalScan 1572FS
New Baby AT Case

51SA & 2 VESA/ISA Slots
124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
Choice of Application Software

$2995

Intel 33MHz 486SX Processor
4MB RAM

3.5" Diskette Drive

212MB 13ms IDE Hard Drive
Intel Pentium Technology Ready
Local Bus Graphics Accelerator
w/ IMB DRAM

14" Color CrystalScan 1024NI
New Mini Desktop Case

5 16-Bit ISA Slots

124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
MS Works for Windows 2.0

$1395

4DX-33V

Intel 33MHz 486DX Processor
8MB RAM, 128KB Cache
5.25" & 3.5" Diskette Drives
340MB 13ms IDE Hard Drive
Local Bus IDE Interface

Intel Pentium Technology Ready
VLB Graphics Accelerator
w/IMB DRAM

14" Color CrystalScan 1024NI
New Baby AT Case

5 ISA & 2 VESA/ISA Slots
124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
Choice of Application Software

$1995

P5-60

Intel 60MHz Pentium™ Processor
16MB RAM, 256KB

WriteBack Cache

3.5" Diskette Drive & 2X CD-ROM
424MB 13ms IDE Hard Dnve

PC1 AT1 Ultra XLR 2MB Graphics
15" Color CrystalScan 1572FS
New 300W Tower Case

41SA, 2 PC1 & 1 PCI/ISA Slots
124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
Choice of Application Software

$3595

Intel 33MHz 486DX Processor
4MB RAM, 128KB Cache

3.5" Diskette Drive

212MB 13ms IDE Hard Drive
Intel Pentium Technology Ready
Local Bus Graphics Accelerator
w/ IMB DRAM

14" Color CrystalScan 1024NI
New Mini Desktop Case

5 16-Bit ISA Slots

124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
MS Works for Windows 2.0

$1595

Intel 50MHz 486DX2 Processor
4MB RAM, 128KB Cache

3.5" Diskette Drive

340MB 13ms IDE Hard Drive
Intel Pentium Technology Ready
Local Bus Graphics Accelerator
w/ IMB DRAM

14" Color CrystalScan 1024NI
New Mini Desktop Case

5 16-Bit ISA Slots

124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
Choice of Application Software

$1795

4DX2-50V 66MH?7 Best Buy

Intel SOMHz 486DX2 Processor
8MB RAM, 128KB Cache

3.5" Diskette Drive & CD-ROM
340MB 13ms IDE Hard Drive
Local Bus IDE Interface

Intel Pentium Technology Ready
VLB ATI Ultra XLR Graphics
w/IMB VRAM

15" Color CrystalScan 1572FS
New Baby AT Case

5ISA & 2 VESA/ISA Slots
124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
Choice of Application Software

$2295

Intel 66MHz 486DX2 Processor
8MB RAM, 128KB Cache

3.5" Diskette Drive & CD-ROM
340MB 13ms IDE Hard Drive
Local Bus IDE Interface

Intel Pentium Technology Ready
VLB Graphics Accelerator
w/IMB DRAM

15" Color CrystalScan 1572FS
New Baby AT Case

SISA & 2 VESA/ISA Slots
124-Key AnyKey Keyboard
Microsoft Mouse

MS-DOS, Windows & Tools
Choice of Application Software

$2495

NOMAD 450DXC Software Choices

50MHz 486DX2 Intel Processor
8MB RAM

3.5" Diskette Drive

200MB IDE Hard Drive

8.4" Color Active Matrix Screen
Simultaneous Video with IMB
Size 85" x 11" x 2.2",6.2 Lbs.
NiCad Battery & AC Pack

1 Parallel / | Serial Port

79-Key Keyboard & MS Ballpoint
MS-DOS, Windows & Works for
Windows

$3995

If a system comes with “choice of
application software,” choose one of
the following packages:
Microsoft Excel for Windows™
Microsoft Word for Windows™
Microsoft Word and Bookshelf'92®
CD-ROM Edition
Microsoft PowerPoint for Windows™
Microsoft Project for Windows™
The MS Entrepreneur Pack(Works,
Publisher, Money, and games)
Borland Paradox® and Quattro®Pro
for Windows

Due 10 the volatility of the DRAM market, all
prices are subject to change. Details about our
warranty, guarantee and on-site service program
are available upon request.

Tools on Top™ is now included cn all
Gateway 2000 mini desktop, desitop

mnl and tower systems. Program includes
0m I file manager, desktop and emergency
disk portions of Central Point’s uward-
winning PC Tools for Windows.
FROM CENTRAL POINT

| & j§ GATEWAY2000

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

8 46-2035S8

610 Gateway Drive » P.O.Box 2000 * North Sioux City, SD $7049-2000 « Phone 605-232-2000 « TDD 800-846-1778 « Fax 605-232-2023 + FaxBack 605-232-2561
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (Central Time)
©1993 Gateway 2000, Inc. AnyKcy, CrystalScan, biack-and-white spot dL‘SIgn G logo and "You'vc got a friend in the business” slogan arc registered trademarks, and Gateway 2000 and TelePath are trademarks of Galcway 2000, Inc
The Intel Inside Logo, Intel and Pentium are trademarks or regi demarks of [ntel Corp All other brands and product names are trademarks or registered ks of their resp

Prices and configurations are subject to change without notice. Prices do not include shipping.




YOU DON’'T WALK AWAY FROM

PRESENTING INTERACTIVE UNIX 4.0
When the INTERACTIVE™ UNIX® System for personal computers was introduced in 1987, it quickly became

a classic. Suddenly operations from video stores to Bridgestone/Firestone® production lines had a reliable, sta-

ble operating system ready for mission-critical applications. lt's still among the most cost-

UNIX

effective multiuser operating systems available and a dream to install and administer. In

fact Open Systems Today called it “..a masterpiece of good design”. Today over 500,000

NTERACTIVE

users enjoy its benefits. But time marches on, and even an industry-tested classic “and

FOR A LIMITED TIME*, ALL MULTIUSER INTERACTIVE UNIX 4.0 ORDERS WILL INCLUDE A FREE COPY OF FASTBACK PLUS™ (A



A GREAT IDEA. YOU EVOLVE.

deserves a superior upgrade. _ﬂence, INTERACTIVE UNIX 4.0 — with new power features that improve sys-
tem functionality and peripheral support, making it perform better than ever. It still runs over 2,000 applications
including RealWorld Accounting Software®, Informix® and WordPerfect.® And now it runs more SCO applica-
tions because it's iBCS2 compliant. What's more, INTERACTIVE UNIX 4.0 is backed by SunSoft, the leading
supplier of 32-bit UNIX operating systems. Eact is, INTERACTIVE UNIX 4.0 is even better at doing what the

industry classic has always done so well: improving the performance of your com- i S S ?

puting system at a lower cost per seat. Nothing revolutionary. Simply evolutionary.

$399 VALUE). IT'S THE INDUSTRY'S FASTEST UNIX BACKUP SOFTWARE. FOR MORE INFORMATION, CALL |1-800-227-9227.

ers Open em: joy qu April |3, 1992 *Must purchase by Decembe

Circle 178 on Inquiry Card.



BY1

OCTOBER 1993 NOL8, NOL

NETWORKS
High Stakes for High-Speed ....... 2
Two proposals are competing to be
sanctioned as the 100-Mbps standard.

SPREADSHEETS

Quattro Pro for Windows .......... 23

Borland's newest spreadsheet tries 1o
make life casier for new users and pros.

SOEFETWARE DEVELOPMENT

Programming Tools Catch

Memory Misuse.............. .
New Unix development packages help
find a variety of memory-related errors.

SECURITY

PCs Catch Criminals Using
Fingerprint Analysis............... A
Companies in Taiwan and India have
developed technology that uses image-
processing techniques to identify
suspects and prevent unauthorized entry.

EMERGING TECHNOLOGY

Optical-Computing Power

Coming to Light.................. ...40
A rescarcher makes strides toward an
OPLA (optical programmable .ogic
array) computer.

SYSTEMS
IBM's Ambra........................ 12

Big Blue comes out with a new business
madel and a new line of low-end PCs.

ENBEDDIED PROCESSORS

PowerPC Goes Underground....... 2
Embedded processors based on the
PowerPC architecture could show up in
printers. PDAs. and other products.

DESKTOPRP PUBLISHING

Frame Puts on a New Face ........ 46
FrameMaker 4 shows valuable
improvements.

NEW PRODUCTS

What's New......................... 281
A self-moving hand scanner,

pen computing on the desktop, PDA
soltware, and more.
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NEW TECHNOLOGY

PDAs Arrive But Aren’t Quite Here Yet 66

BY TOM R. HALFHILL  The first Personal Digital Assistants
from Apple and Tandy/Casio fall shost in key areas such as
price, handwriting recognition, and communications. But these
systems are still an impressive first step oward an easy-1o-use
computing and communications device

Sharp’s Non-Newtonian PDA—89

Ink vs. ASCII—74

PDA CPUs: New Form Demands New Functions—8&0
The Wireless Factor—84

Ease of Use Is Relative 89
BY TOM THOMPSON, TOM R. HALFHILTL.,

AND MICHAEL NADEAU  BYTE editors test drive the Apple
Newton MessagePad, the Tandy/Casio Zoomer, and the Eo
Personal Communicator 440,

PRACTICATL APPLICATIONS

r

'
i . .
; -nm-'

OMAGARA CHANALTE P

Keeping Time on Your PC 3

BY MICHAEL A, LOMBARDIL  For many tasks. your computer’s : Y by o oy
clock isn'taccurate enough. Here's how to make vour PC a precision o | errmligen
timekeeper. PAGE 141

State of the Art

PEN AN VOICT

Pen and Voice Unite 98
BY HEWITT D.CRANE AND DIMITRY RTISCHEN

The strengths of pen and voice technologies complement cach other
to ercate a powerful. natural user interface.

IN§* L

Ma:ching the Input Mode to the Task—100

Pen Computing
Catches On

105
BY AN MEZICK

Following much hype and great
expectations, pen technology 1s
finally beginning to deliver on it
promise of mobile. intuitive data
entry. Ink standards and good ap
plications are helping 1o bring pen
computing into the mainstream.

t Datine In 1¢(



APPLICATIONS SOFFTWARIE

Personal Databases 124
BY MATT TRASK AND DON SORENSEN I you
don’t need the programmability of & high-end data
hase, the new class of personal diatabases for
Windows can do the job without all the hassle.

FLECTRONI PUBLISHING

Acrobat vs. Common Ground 133
BY STANFORD DIEHL  The age of digital highways
demands a standard for platform- and application-
independent electronic documents. Adohe’s Acrobat
and No Hands Software’s Common Ground deliver
WO unigue solutions.

NETWORKING

Mac for Workgroups 137
BY RAYMOND GA COTE  Apple’s Waorkgroup
Server 95 sets 2 new performance standard for Maes
and doubles the speed of AppleShare networking.,

VISUAL DEVELOPNMENT TOOLS

BASIC Windows Programming 141
BY MICHAEL C. WIGGINS  Wiggins finds the

latest upgrades of CA-Realizer and Visual Basic vast
improvements: powerful, fast, and easy to use. And
VB's database engine is a real knockout, although it
has a few quirks.

WORD PROCESSING

DOS Dilemma: Word or WordPerfect? 145
BY SELINDA CHIQUOINE 6.0 of one, or half-dozen
ol another? Two DOS word processors Lwunch new
releases that are surprisingly similar. The choice
boils down to one between features and simplicity.

Talk to Your Computer u3
BY WILLIAM S. MEISEI

Voice technology can add anothber
dimension to the human-computer
interface. Speech recognition will
let vou tell vour computer what 1o
do, and let your computer convert
spoken words into text.

Voice Recognition over the
Telephone—114

COVER PHOTOGRAPHY: SCOTT PARKER AVIE STUDIO 1993

DATADBASE DEVELOPMENT

Integra VDB 151
BY JON UDELL  Coromandel’s Visual Database
Builder is a powerful toolkit for building source-
independent database applications using Visual C++
and Visual Basic. Udell uses Integra VDB to quickly
build some applications under Windows.

PROGRANMMING TOOLS

Bounds Checker for Windows 159
BY STEVE APIKI  Nu-Mega's debugging tool finds
errors that other programs can’t. Apiki uses Bounds
Checker 1o snag elusive memory related problems in
two programs, but he discovers that Bounds Checker,
100, has its limits.

NOTEBOOKS

Lab Report: 62 High-Power Notebooks 162
Performance benchmarks, battery-life testing.
and hands-on keyboard and screen evaluations
find the best notehooks—from 25-MHz DOS
systems to high-end Apple PowerBooks.

The Best Windows Notebooks—154

The Best Color Notebooks—166
How We Tested—170

Mac PowerBooks—174
Notebook CPUs—178

The Best DOS Notebooks—181
How to Buy a Notebook—182
Unix on a Notebook—184

The Best Desktop Replacement
Notebooks—189

Honorable Mentions—190
Dubious Achievements—190

CGRAPHICS TECHINOLOGY

Under the Hood:
Fractal Image

BY LOUISA F. ANSON  An inside
look at how it works.

PROCGRANMMING TOOLS

Beyond DOS:

BY MARK J. MINASI  New tools
expand OS/2’s popular REXX
programming language.

SOFI'WARLE:
DEVELOPNENT

Some Assembly Required:
Windows NT, 05/2,

at the operating-system level is
essential todeveloping OS/2 and
Windows NT applications.

Compression........ eereaeann 195

The Visual Toolbox........... .25

and Debuggers................ 209
BY MATT PIETREK  Good support

Pournelle:
The State of Multimedia .....217
BY JERRY POURNELLE  ScriptX

and other software could give
multimedia the push it needs.

Books & CD-ROMs:
Hawking Returns ..
BY HUGHES PACK AND OTHERS
Essays Irom Stephen Hawking,
Windows Internals. the Beatles on
CD-ROM. and other selections,

Commentary:

Building Component

Software ...................... 288
BY JON UDELL. FFrom GUIs to
distributed objects. component
software is evolving rapidly.

Editorial ........................ 10
BY DENNIS ALLEN

High-speed modems, the EME
controversy, and more.

READER SERVICE

Editorial Index by Company 286
Alphabetical Index 10 Advertisers 282
Index to Advertisers by

Product Category 28
Inguiry Reply Cards: 2824
BUYER'S GUIDE m

Mail Order
Hardware/Software Show case
Buyer's Mart

PROGRAM LISTINGS

From BIX: Join “listings/frombyte9.3™
and select the appropriate subarea (i.c..
"oet93T)

From the UUNET:tp to fip.un.net, log
onas “anonymous.” and ¢nter your user
ID as your password. Type
“ed/published/byte™ and 1y pe "DIR.”
Files appear in subdirectories arranged
by month.

From the BYTE BBS at 1 200-9600 bps:
Dial (603) 924-9820 and totlow the
instructions at the prompt.
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This page presents the articles in
this issue according to computing
platform.

DOS/WINDOWS

Quattro Pro for Windows ..... 23

The new version of Borland's spread-
sheet program has features designed for
users just moving to Windows. Quattro
Pro 5.0°s enhancements include Improv-
like data modeling, new graph types,
and more than 360 @functions.

I'll See Your Chip and Raise
YouOne................... .....38
Cyrix has a new 486 pop-in upgrade
chip for 386 machines. BYTE bench-
marks show the processor could signifi-
cantly jack up performance for DOS
users.

IBM’s Ambra................... 42
Big Blue makes a big change with its
new line of lower-than-tow-end PCs.

Frame Puts on a New Face...46
FrameMaker 4 lands on several plat-
forms at once. Changes specific to the
Windows version include new docu-
ment-import filters and the QuickAccess
toolbar.

Keeping Time on Your PC ....57
Every DOS-based computer has a built-
in clock-—but it’s not very precise. Here
are some ways to turn your PC into a
very accurate timekeeper.

Talk to Your Computer ......113

The Windows Sound System is one part
of voice technology that lets you verbal-
ly command your computer or convert
the spoken word to computerized text.

Personal Databases ......... 124
A review of seven relatively low-cost
database packages for Windows, each
tailored to meet the needs of an individ-
ual. a workgroup. or a small business.

Acrobat vs. Common
Ground................ Shooraas C.X)
Publishing packages from Adobe and
No Hands Software 1ake two different
approaches to creating electronic docu-
ments.

BASIC Windows
Programming................. 141
What's the fastest way to develop a pro-
fessional-looking Windows application
without driving yourself crazy? CA-
Realizer 2.0 and Visual Basic 3.0 offer
vastly improved visual programming
tools.
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DOS Dilemma: Word or
WordPerfect? ................145
New releases of these two word proces-
sors provide powerful features and a
Windows-style interface without requir-
ing Windows-style resources.

Bounds Checker for
Windows.................... ..159

Nu-Mega’s debugging tool tracks down
errors no other Windows debugging tool
can. If you're a C developer, tormented
by those mysterious bugs symptomatic
of memory violations under Windows.
you should check this one out.

Lab Report: 62 High-Power
Notebooks.................... 162
What's the best notebook PC for run-
ning DOS? For running Windows? Our
exclusive tests reveal the answers.

The Visual Toolbox ......... .205

Here’s a tip on how to quickly build
small OS8/2 GUI applications: use a visu-
al programming tool for the REXX lan-
guage. HockWare’s VisPro/REXX and
Watcom’s VX-REXX let you construct
Workplace Shell applications using
REXX and a few extra DLLs.

Windows NT, 05/2, and
Debuggers................... .209

A developer of programming tools talks
about the issues involved in debugging
under OS/2, from address-space consid-
erations to multithreaded processes. Un-
derstanding debugger support in an op-
erating system is essential to writing
many types of tools and applications.

Pournelle: The State of
Multimedia ........... ceennee 210
The big news at Chaos Manor: Jerry is
becoming fond of OS/2. He’s not sure
IBM knows how to market it. but in the
course of migrating applications to OS/2
2.1, he’s learned they sure know how to
support it.

Frame Puts on a New Face...46
The new version of the high-end, multi-
platform publishing package has several
features just for Mac users, including
support for Publish/Subscribe, Quick-
Time, and Apple Events.

PDAs Arrive But Aren't Quite
Here Yet.......... CAOBOOB0A0CEOUL )
Apple’s Newton technology is impres-
sive. It lays the foundation for a whole
new style of portable communications
device. But the first PDAs fall short of

matching the marketing hype surround-
ing them,

Ease of Use Is Relative ....... 89

What’s it like to use the new Mes-
sagePad? Here’s a first-hand report from
BYTE editors who test-drove the first
PDAs.

Talk to Your Computer ......113

Apple’s PlainTalk, which lets a Mac un-
derstand verbal commands, is one of the
technologies bringing speech recogni-
tion into the mainstream.

Acrobat vs. Common
Ground.......... [ & X

Two programs for the Mac take different
approaches to assembling and distribut-
ing electronic documents.

Mac for Workgroups....... ..137
Apple’s new Workgroup Server 95 is a
souped-up Quadra that’s the fastest Mac
yet and doubles the speed of AppleShare
networking.

Lab Report: 62 High-Power
Notebooks.................... 162

Our test team puts PowerBooks through
benchmark and battery-life evaluations.

Programming Tools Catch
Memory Misuse ..... veereneenl8
Development packages from Centerline
Software and Purify from Pure Software
can help test programs for errors, such as
code that refers to illegal parts of
memory.

Frame Puts on a New Face...46
For Unix users, the new version of
FrameMaker features several enhance-
ments, including import/export through
the XClipboard utility and support for
double-click file launching.

Lab Report: 62 High-Power
Notebooks....................162
Our report looks at Tadpole’s notebook
and 486-based portables to find the best
solution for taking Unix with you.

Client/Server

IntegraVDB...................151

Coromandel's Visual Database Builder
is a set of tools that lets you quickly cre-
ate Windows database-oriented applica-
tions. The kit comes with Integra, a sin-
gle-user SQL engine that natively
supports ODBC (Open Database Con-
nectivity).

AppleShare ................... 137
BASIC ...l 141
C.o 28, 151, 159
CO-ROM................. 49, 217
Compression.................. 195
Databases. ...... 124, 141, 151
DOS............. 145, 181, 217
Debugging............... 28, 209
Digitalink .. ...... 74, 108, 110
Electronic documents ......... 133
Ethermet........................ 22
Fractals....................... 195
Handwriting recognition ....... 66,
........................ 89, 105
IPEG......................lL 195
Multimedia .............. 49, 217

Newton .............. 10, 66, 89
Notebooks .................... 162
Objects.................. 66, 288
ODBC.................. 141, 151
Optical technology.............. 40
08/2............ 205, 209, 217
PCMCOA........................ 66
Peninput........... 66, 98, 105
PDA.................. 10, 66, 89
PowerPC ....................... 42
Processors .............. 80, 178

Programming ....28, 141, 151,

......... 159, 205, 209, 288
REXX ... 205
RISC...............oiiis 288
Spreadsheets................... 23
Speech recognition ........... 113
Timekeeping.................... 57
Unix................ 28, 46, 184
Voice.................... 98, 113
Windows .......... 23, 46, 105,
............... 124, 133, 141,

151, 159, 164, 209
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“I'm even more attached to my PC, now that

it’s attached to an AS/400”

A new world is opening up for PC users everywhere—thanks to the IBM AS/400:
With an ASA00 as vour server. you'll have access to the information you need to be
more pr()dlu:livc. Whether vou're running DOS, Windows", 05/2° or Apple’s System 7,

there’s virtually no learning cull§ T < . just an interface you're already familiar

with. You can even use Novel [#8iNet ['_ : And with ShowCase™ VISTA. you can
ey

naldl'atabase and view the results graphically.

- 4 AN v - . . .

AL )-gﬁvdwxs you grow, with maximum main storage of a

yroven business applications (rom which to choose. And
rement for superior backup, data protection and more.

th @3\5/4{)0, with hundreds of thou-

call your IBM representati
‘ -, B

In Canada, call 1 800 465 23 _"-ekt. 735.

The IBM AS/400.

" Success Isn't Complicated.
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[T Dennis Allen

Who Will Define the PDA?

Apple has the
Newton, but ATE&T
has the technology

At the recent official rollout of Ap-
ple’s Newton technology in Boston, I
spoke to a couple of folks that were
more than just a little excited about Apple’s new PDA
(Personal Digital Assistant) (our coverage starts on page
66). One was a doctor who had traveled from Long Island
just to buy one of the first machines—an event for which
he had waited six months. After seeing the real thing,
however, he decided to go home Newtonless, saying
there just wasn’t enough memory in the MessagePad to
do anything useful. Another fellow who wanted desper-
ately to buy a Newton so that he could develop software
for it, talked at length about the virtues of Apple’s gadget.
He couldn’t buy one, though, because the price was too
high. I asked him, “If someone gave you the money,
would you buy one then?’’ He thought a moment and
said, “No’’ and that he would rather use the money to
upgrade his desktop Mac first. That’s the problem with the
first PDAs—they stir the imagination but fail to deliver.
The MessagePad, like its distant cousin, the Tandy
Zoomer, has too little memory, and its communications
ability falls short of being truly useful.

Strangely, though, the Newton devices and other PDAs
have succeeded in drawing attention to the Eo Personal
Communicator. The Eo—developed with the assistance
of AT&T—is much larger than true PDAs, and it doesn’t
have Apple’s Intelligent Assistance software. In fact,
compared to the Newton and the Zoomer, the Eo doesn’t
look like a PDA, and it doesn’t try to be one—it’s the size
of a notebook and costs between $2000 and $3000.
Nonetheless, the Eo comes closer than the MessagePad or
the Zoomer to fulfilling the promise of PDAs.

Consider what the Eo offers. It has enough memory to
do things. Because the Eo has enough memory, itdoesn’t
have to put its Hobbit processor through hoops managing
memory like the Newton does to its ARM (Advanced
RISC machine) processor. Its extra memory and storage
provides the capacity to handle multiple applications.

Even more important is the Eo’s communications abil-
ity. It has real cellular phone support—not the gimmicked
infrared “beaming”” link offered on the Newton that so far
works about as well as the original IBM PC Jr. wireless
keyboard. (You do remember the IBM PC Jr., don’t you?)
With celtular phone support, your faxing and data com-
munications become, well, portable.
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It’s the latter point that interests me most. Communi-
cations is the essential link to making a portable com-
puter worth carrying. If you remember the highly re-
garded AT&T Satari laptop, you'll know that the Eo is not
the company’s first attempt at wireless mobile computing.
To the contrary, AT&T has been at this for a very long
time, and, frankly, [ doubt that any company knows com-
munications better than AT&T.

So what about AT&T? It has tried to be a player in
the computer arena before and failed—such as with the
famed Unix-based 3B2 in the 1980s, for example. Now,
AT&T seems to be headed in the right direction, and it’s
not happening by accident.

First was the merger with NCR, the underrated com-
puter giant. While IBM wavered with worries of how to
keep its mainframe business alive, NCR dumped its main-
frame business in favor of a microprocessor-based, multi-
CPU file server strategy. Some may fault NCR with mak-
ing the change prematurely, but few, if any, fault it for its
vision. Add to that NCR’s point-of-sale and transaction-
based knowledge, and NCR’s vision looks pretty good
from any corporate viewpoint. Next, consider AT&T’s re-
cent deal with McCaw Cetlular. If the deal goes through,
AT&T’s stake in the cellular business will be bigger than
Dallas. To put it another way, AT&T will virtually own
mobile communications, per se, and PDA makers will
be standing in line to make communications deals with
AT&T. That puts AT&T in a very enviable position—and
places it several steps ahead of the competition.

My point is simple: AT&T is the company to watch. It
has the technology (just think about all those Unix-based
phone systems that run in overheated closets without er-
rors), and it now has the breadth to make things happen.

If you haven’t seen the Eo yet, you ought to check it
out. No, I’'m not saying that the Eo is the ultimate PDA,
and it doesn’t really compete with the Newton. But the Eo
is more of what a PDA ought to be than the Newton or the
Zoomer—it has portable communications.

The Eo also provides a glimpse of bigger things to
come from one of the biggest companies in the world. If
you have written off AT&T as a computer provider, it’s
time to rethink your position. Meanwhile, Apple has a for-
midable foe in defining what a PDA ought to be.

_—

DENNIS ALLEN. EDITOR IN CHIEF
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FOR WINDOWS
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The vote of confidence is in

All over the world, Paradox® for
Windows is winning awards as
the best relational database. Why?
Because for all its power, Paradox
for Windows is incredibly easy

to use. Whether you’re a novice,
a power user, or a database devel-
oper, Paradox for Windows helps
you get your work done faster.

You'll be amazed at
what you can do

Paradox’s graphical interface helps
you access, modify, and present
your data with unprecedented ease.
Object Inspector * menus make it
easy to use a/l the capabilities

of Paradox, without searching

What’s more, built-in productivity

Experts™ guide you every step of

through layers of pull-down menus.
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BT R e “C Special :
limited-time offer,

gveryone qualitiesl
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Offer good while
supplies last!

the way. You can build forms and
reports instantly, link informa-
tion from Paradox and dBASE®
tables, or build multi-table
queries automatically.

(Supgested
list price
$795.)

And Paradox makes it easier
than ever to create custom

i Ex .‘i',,:
~ > p

i Borland
Paradox

for Windows
Relational diatabase power made cisy

Windows business solutions that
are graphical, powerful, and easy.

The easiest to use relational
database for a/f users

Whether you’re building custom
applications, managing orders,

90-day, money-back guarantee!
tracking inventory, mailing to cus- I see VIIIII‘ dealep or ca“ now I
tomer lists, or linking to corporate I I sﬂﬂ 336 8484 E)ﬂ 735] I

In Canada call, 1-800-461-3327

Borland

Power made easy

data, Paradox’s unique combina-
tion of power and ease gets your
job done fast!

Get Paradox for Windows today.
You'’ll see why people everywhere
find it so appealing.

Copyright © 1993 Borland International, Inc. Al rights reserved. All Borland product names are trademarks of Borland International, Inc. PC Magazine. Editors” Choice Award, Paradox for Windows 1.0. May 11. 1993:

Ziff-Davis Europe. Technical Excellence Award, Paradox for Windows 1.0, 1993; Ziff-Davis Europe, Software E

Award for Datab Paradox for Windows 1.0. 1993; PC World, Best Database, Paradox for

Windows 1.0, 1993: PC Magazine, U.K. Editors’ Choice Award, Paradox for Windows 1,0, July 1993. Offer good in the United States and Canada only. All prices in U.S. dollars. Dealer prices may vary. Bl 5506
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THIS SHOULD GIVE YOU
OF WHY WE CREATED AN

he imagc You see over therc

started out attached to the im.

agc you sce over hCl’C. But as it

made its way to the printer, the com-
puter it was created on recognized a

problem: 11 x 17 pages can’t fit on

CONNECTIVITY
OPTIONS
COMPAQ PAGEMA RQ Princers
can be directly connected into
!he_ﬁz//owing environments:
NetWare, EtherTalk, focal-
Talk, IAN Manager, LAN Server,
Windows N'T, and TCP/IP
(mduding Sun, HP. SCO, 1AL,
DEC and Ipd compotible hosts)

8Yax 11 paper.
And s0, out came the
electronic scissors.
Now, if vou're like a
lot of people, you know

all about this routine.

And you know how it feels 10 walk
into a meeting with a presention
that contains hours of blood, sweat
and tears, and a big fat strip of tape
going right down the middle of it.
Enough said.

COMPAQ PAGEMARQ Network

Laser printers were built to help

put an end to all of that. Thev can
print 11 x 17 pages in a singlc pass.

They come with up to three paper

trays, which lets you switch between
paper sizes without leaving vour
desk, so you don't have 1o pull one
paper tray out and replace it with

another, onlv to have vour neighbor

“Thisseevice. provided by Cuntract Scrsice Frosulers, is speaf to hardware produts and mas not be s alabi s caphuc ion o o
Support Center for lur ther detals € 1991 Compag Computer Curporaton All Rights Reseraedd € IMPAQ Regrtered LA 1t and ALEMAR
+nd CompaqCare are trademarks of Campaq Cumpuler Corporatiun Product names mentimed berein mas by -rademante ond regwtered irady mvarke of shew v




I A PRETTY GOOD IDEA
I 11x 17 LASER PRINTER.

repeat the process two minutes later.
They hold up to 1,500 sheets of pa
per. And for people whose design

ambitions extend beyond Helvetica

COMPAQ PAGEMARQ . )|

Bold, PAGEMARQ Printers offer
two ways to expand your type library,
eliminating the need to continually
download from your computer. You

can add 1- and 2-MB Programmable

Font Modules, or vou can add an in
ternal 60-MB Hard Drive.

All of which print with razor-sharp
clarity thanks to the 800 x 400 dpi
high-resolution mode.

Of course, both the COMPAQ
PAGEMARQ Laser Printers are fully
backed by CompaqCare, our exten
sive service and support program.
Which includes a one-year, on-site’
limited warranty as well as unlimited
toll-frec telephone support. All at no
additional charge whatsoever.

If you're interested in learning
more, just call us at 1-800-345-1518
in cither the U.S. or Canada.

We’ll show you how 1o keep big

ideas in one piece. At least until your

client sees them. caMpAa

companies Adobe i & regiitered trademnark of Adobe Systems, Inc. PostSeript o trademark of Advbe Systems, Inc  which may be registered s certam jurisdictions NetWare
a1 regutercd trademark of Novell, lnc. Windaws NT snd LAN Manager are regaeeed trademarks of Micrnvoft Corporation LAN Servet 1 2 cegimiered wademark of Inser

Busiaess Machines Corporation.
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A zypagmphcri dream, these
printers can store 1,500 ﬁnts.
Of course, not all of us dream
about type. In which case, the
35 fonts that came standard

are more than adequate.

|t

Add an Internal FAX Modem
and you can turn your PC into
a personal fax machine. One
that will send and receive true
Adobe PostScript quality faxes
in any size up to 1l x 17
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The road
warrior’s

weapon of
choice.

The HP 100LX palmtop PC keeps
you in touch wherever you go.

It packs cutting-edge computing and
communications features. All wrapped
up in asleek 11-ounce package. Includ-
ing one-key access to:

cc: Mail“Mobile,the market-

leading e-mail software.
Today’s new card modems fit neatly
into our PCMCIA 2.0 slot, connecting
you to your corporate or office e-mail
systems. Talk about portable com-
munications! This e-mail solution fits
right in your pocket.

Take most of your office with
you. Built-in MS-DOS" 5.0
means you can run optional PC soft-

ware, such as Quicken, Microsoft
Project Manager and ACT! No other
palmtop comes close.

With equal ease, you can create cus-
tom databases. And sort through a
list of customer billing profiles or
your favorite restaurants.

Even when you're on top of

the world, our appointment
book keeps you on top of your
schedule. With week- and month-at-
a-glance. You don't miss a thing,

Keep running numbers on

the run. One touch brings up
Lotus" 1-2-3; Rel. 24. You're in spread-
sheet heaven!

The features keep coming. Like note-

taker to capture ideas. Powerful
analysis on the HP financial calcuia-
tor. Flexible phone book. And much,
much more.

For more information and the name
of your nearest HP 100LX dealer. call
us at 1-800-443-1254, Dept. 785. Then
hit the road armed with all the right
answers.

[

HEWLETT®
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If patience is a virtue, it would be
tough to find anyone more virtuous
than a 386 user.

Of course, you're not waiting to be
canonized. You just want to get your
spreadsheet crunched, printed and
e-mailed before your boss’s boss calls
you looking for it.

Now if you had a 486, you wouldn't have this
problem. But all that wishful thinking goes out the
window when you consider the double-knots on

your company’s purse strings.

Performance Benchmarks

‘ﬁﬂ‘m T Intel Cyrix 486
velative performance) i386 Upgrade
MS Excel 3.0 1.0x 2.1x
MS Word 2.0 1.0x 2.8x

Micrografx Designer 3.1 1.0x

2.6x

Benchmark tests run on IBM PS/2 Model 70/20MHz

The new Cyrix 386-t0-486 Upgrade
Microprocessor delivers application performance
that's twice as fast. And that's twice as smart

Fortunately, there's a smarter alternative
to the downward migration path pictured
above. It's called the 386-t0-486 Upgrade
Microprocessor.” And it’s only available from
Cyrix; the smarter microprocessor company.

It's smarter because it’s the only single-
chip upgrade solution of its kind. And as
such, the most cost-conscious way to replace

the pedestrian 386 computer you have, with the searing
486 power you want.
Our upgrade chip acts just like a 486, and with good

reason. It has Clock Doubling, a 1K on-chip cache

©1093  vrix Corporation € yrix 15 a regrstered trademark, and Cyrix nstead 1s a trademark of Cynx Corporation



~, /| even the stingiest bean counters.

and enhanced Cx486 technology. Bar
: k[ F Every Cyrix upgrade chip

Which means it delivers twice the

application performance, and 100 9l comes with the reassurance of a
percent compat- = == limited lifetime warranty, toll-free
lblllty with all Talk about immediate gratification. Just use the chip removal tool [elephone support, and a money-

provided to pull out your 386DX chip (16, 20, und 25 MHz versions
your software. only at the moment), and plug our Cyrix Upgrade Microprocessor back guarantee.
lee DOS into the empty socket. Then get ready for screaming 486 power. SO dO the smart thing
Windows and OS/2. Even Windows NT. 1t’s also Call us directly at 1-800-46-CYRIX. Quick. Before
Yy
certified software compatible in Novell, Banyan and your old 386 computer inadvertently takes flight.

Lan Manager nodes. PN ° ~
What's more, it’s easy to install (it takes all of 15 min- ‘ Ix“’ In ste a d

utes), and costs under $400. So it's also easy to justify to yr

All other brand or product names are trademarks or registered trademarks of their respective holders
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Letters

High-Speed Modems

Your Lab Report on modems was superb
(V.32 or Better: 69 Modems,” July).

I noticed you forgot to men-
tion one thing: purchase from
a reliable source. My fax mo-
dem broke two months after |
purchased it. It took the manu-
facturer eight months to return
my modem, and the reseller
claimed that the 30-day war-
ranty was past. The repaired
modem failed in less than two
weeks. The modem manufac-
turer has since gone out of busi-
ness. Nobody will claim liability.

Ricardo Landrau
Carolina. Puerto Rico

With regard to your article on modems,
nowhere could 1 find reference to the type
of line service available. Most “real”
modems can operate in programmed mode
or permissive mode.

Your article talks about the most com-
mon problem in analog communications:
the local ioop. How do you ensure that
your signal reaches the central office at
the optimum signal level of —12 decibels
above 1 milliwatt? Permissive operation
means that the modem transmits at either
9 or 10 dBm. Programmable units can
vary their transmission level such that the
signal reaches the central oftfice at the op-
timum level. This ensures that A/D con-
verters in the central office handle the sig-
nal in an optimum manner.

Your failure to even mention this feature
is not acceptable.

Calvin E. Reames Jr.
Bovds, MD

You are right in noting our testing fo-
cused exclusively on two-wire dial-up
configurations. This is by far the most
common application of these modems,
though many of these modems can also
be used in rwo- and four-wire leased-line
configurations for special applications
like nerworking automated teller ma-
chines and remote data acquisition

tasks. Thanks for your feedback.— Eds.

Conspiracy Theories

Paul Saffo’s Commentary on dangerous
EMF (electromagnetic field) emissions
from CRTs (“A Conspiracy of Silence,”
July) really revved me up. The U.S. takes
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so much pride in being humanity’s cru-
sader. 1t's really a shame that the same
government has to wait for its own citi-
zens to become sick and even die before
any action is taken.

1 doubt that EMF radiation
will be regulated any time soon,
unless more scientists and health
officials get involved and raise
public awareness.

Paul Bourmatnov Jr.
Tappan. NY

Would you please refrain from
giving space to ecocrazies like
Paul Saffo. His Commentary is
a complete piece of rubbish. He has no
idea what he is talking about and has no
concept of statistical relevance.
David L. Hanson
Naperville, 1L

For more information on EMF:

Becker, Robert O. Cross Currents: The
Perils of Electropollution, the Promise
of Electromedicine. New York: J. P.
Tarcher, 1991.

Foster, Kenneth R., David E.
Bernstein, and Peter Hu-
ber, eds. Phantom Risk—
Scientific Inference and the
Laws. Cambridge, MA:
MIT Press, 1993.

Microwave News/VDT
News, New York, (212)
517-2800.

NUTEK ( for information on
government labeling in
Scandinavia), +46 8 681
91 00; fax +46 8 681 95 85.

— Paul Saffo

Pournelle’s Inferno

1 can’t thank you enough for bringing me
Jerry Pournelle’s column every month. As
a Mac user, it often distresses me to sec
the meager percentage of shelf space de-
voted to Mac software in stores. But all it
takes is one look at Jerry’s monthly Dan-
teish descent into the hoary netherworld
of PC hardware incompatibilities, soft-
ware incompatibilities, EMM configura-
tions, aborted installation attempts, and
cryptic modifications to SYSTEM.INI,
AUTOEXEC.BAT, and CONFIG.SYS 10
realize what a bargain my Mac is.
John Arft
San Antonio, TX

Jerry’s article on whether to go to MS-
DOS 6 or not (*The DOS 6 Question,”
July) exemplifies the attitude of most PC
magazines, and it's costing the industry
and business millions.

Jerry’s preferred solution is DOS §,
QEMM, and WinStore. Sure, spending the
extra $300 is no problem if you're a single
user. But what about business installations
with 500 or more machines? MS-DOS 6
gives you the $300 solution for $30 (with
bulk licensing). On 500 machines, that’s a
$150.000 solution for $15,000. And the
savings are much higher because you also
get backup in MS-DOS 6.

I'm moving my organization to MS-
DOS 6 ASAP, not because it is something
brilliantly new, but because it gives the
best value for the money.

A very large chunk of sales go into or-
ganizations that manage more than five or
10 machines. Your recommendations
should take that into account.

Stephen Norton
Victoria, British Columbia, Canada

I said that I wouldn’t quarrel with those
who like MS-DOS 6, and I won’t; on that
scale, it makes a great deal of
sense. In my case, where my
time and work have a value
that’s largely compared to the
cost of computers and soft-
ware, I have a different solu-
tion. Incidentally, by the time
this comes out, they may have
fixed some of the MS-DOS 6
compression difficulties; but it
still doesn’t make optimum
use of fragmented disk space,
as Stacker does. If I couldn’t use hard-
ware solutions for file compression, I'd
use Stacker.— Jerry Pournelle

Fixes

In the August What's New section, the
telephone number for Laptop Solutions
was incorrect. The correct number is (713)
789-0878.

The correct phone number for information
on Hewlett-Packard's OmniBook 300
(News& Views, July) is (800) 443-1254. B

We want to hear from you. Address correspon-
dence to Letters Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458, send BIX
mail ¢/o “editors, " or send Internet Mail to let-
ters@hvtepb. byte.com. Letters may be edited.



Something big is happening,.

Its called CD-ROM. And its the
only way to handle the tons of in-
formation you need these days—with-
out filling up your hard drive.

And since a development sys-
tem can now fit on a single disc,
that’s where we put the Microsoft
Visual C+" development system
for Windows™ and Windows NT.”

It comes with over 8,000 pages

of our Books Online. And for a
limited time, it also comes with a pre-
paid coupon for a double-specd,
Windows NT "“-compatible Chinon”
CD-ROM 535 Series drive, featur-
ing an average access time of 250 ms.

Better yet, when you get this
package, you save a bundle. Which
is to say $200° at the very lcast.

See your local reseller today and
ask about our remarkable offer.

I£1l make your life easier. And richer.

Micresoft

Making it easier




Even a free memory manager may not be a bargain—especially if
it can' give you all the memory you need.

Infroducing QEMM 7
The Memory Munuger Worth Paying For

The newest version of the Quarterdeck Expanded Memory Manager
(QEMM), version 7 once again is extremely innovative in using the
critical area between 640K and 1024K. It finds space for more TSRs
and drivers in this area than anyone thought possible. It optimizes this
area, taking into account the many drivers that need more memory at
start-up than when running; instantly calculating millions of possible
memory configurations to find still more memory for your programs
to use. And it treats the rest of memory as a giant pool to instantly
fulfill the needs of all of your programs—whether they use extended
or expanded memory. Whether your PC has 1 megabyte or 16, you can
benefit from new QEMM 7

Instant Riches

What does more memory mean in a practical sense? It means that
your DOS and MS Windows programs run
faster, smoother and more reliably. It means
you can continue to add valuable utilities,
drivers, TSRs and new capabilities to your
PC. Whether its workhorse drivers like
LAN utilities and fax drivers; productivity- G758
enhancers like disk caches and disk compressors; —m—
or fun and exciting capabilities like sound boards, CD ROM dI'IVGI'S,
graphics tablets, etc. The better your memory is managed, the more
versatility and flexibility your PC has. QEMM 7 lets you have it all
without fear of ‘out of memory” messages or crashes.

[ ook
m the Mouth




D056 wlo Memy ke 1.\“‘ The key to Stealth is its use of a There's lots more to QEMM 7:

S ATA T 'irff — \” e _ 64K reserved area above 640K called « Tuned for MS Windows
SOOSHAVITRVIEMIVIAKE : ‘ﬁ‘ the page frame. Besides being used  * Newabily wuse Vidraminide
NN ESE o B e - ~ o indows

| OEYIVESS6 96 Opiliiize : . by Stealth, the page frame is used « DPM1 Host

Mo OEVIYFEsionZOvtiutize  —C by Lotus 123 r2x for larger * Pentium Support

‘ - spreadsheets and WordPerfect 5x ~ * Laptop suspend / resume support

0K 100K 200K 300K 400K 500K 600K * PS/2 micro channel adapters

We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM
7 runs away from all of them. See details of test conditions listed below.

DOS 6 Giveth; DOS 6 Taketh Away

The best feature of new DOS 6 is the stable of utilities it includes.
Trouble is, they all eat up memory. DoubleSpace file compression
needs 43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs

for larger documents, DESQview for

. . * Compaq support
multitasking, Novell Netware, IBM * Fine mng}:&b for power users
LAN Server and DECnet for reduc-  + + 32-bit architecture for speed

* Enhanced compatibility in response
to hardware needs of our miltions
of users:

Detects adapter RAM and ROM

and bus-mastering hard drive
controllers

ing the network driver memory foot-
print, plus games like Wing
Commander, Car and Driver, Ultima
Underworld Il, Wolfenstein and

28K and even Undelete takes 10-14K as a resident gy Gt irarins other‘s for fast actt}:qp. Monitors DMA access nto
program. Using Microsofts free memory utility, «WEEK|| 1 - @@ Y‘L“ sacrifice all this Supports Shadow RAM
MemMaker, vou could easily end up withanetloss = |8 S ESISARSS  wWhen you turn off the

of available ‘conventional’ memory in DOS 6. aoas WA T mmmm———== page frame (which

New QEMM 7 takes the best of the new DOS 6
features into account, finding ways to give you more
frec memory for your program while taking full
advantage of DOS 6. One new QEMM 7 feature,
DOS-Up, moves the DOS 6 kernel, its data and
resources to memory above 640K (this feature also
works with DOS 3-5) freeing 770K. Another new
QEMM 7 feature, Stealth DoubleSpace, frees 40K of
the memory addresses used by DoubleSpace and
makes them available for other drivers and TSRs.
Both features ensure that the all-important memory
below 640K is free tor your programs. And QEMM 75 seemingly
small feature of supporting multiple configurations gives you the flex-
ibility and ease of setup that you expect. (MemMaker doesn't work
well with this important DOS 6 feature.) That’s why it makes more
sense than ever to put your money on the best memory manager.

Page Frame: the Key o Your Future

There’s been a lot of talk about our patent-pending Stealth technology.
Jealous talk, mostly. Because nobody else can touch its performance.
Our Stealth ROM feature, pioneered in QEMM 6, frees 48-115K of
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace
feature, described above, frees another 40K. And as you might imag-
ine, there’s more to come.

EX! LENC

manager 5 years straight.

rior versions of QEMM won just about
every competition in sight, as well as
remaining the 21 best-selling memory

other memorv managers do to maximize available
memory above 640K). It$ this use of the page frame by
Stealth that lets you set up your PC with a mouse,

CD ROM, sound board, a network such as Novell
NetWare, reserve 8-24K of extra memory for optimal
MS Windows performance, use all of DOS 65
memory-hungry utilities and still have more than
630K available for your programs. (Compared to DOS
65 527K available in the same configuration, after
using MemMaker).

Easier fo use for Novices
More Power for Experts; More Memory for Al

Our seventh-generation thoroughbred QEMM has improved ease-of-
use, with Express Install and Help features. And for power users,
Advanced Install and editable parameters and troubleshooting hints.

And QEMM 7 comes with Manifest, the award-winning memory
analyzer—enhanced for more flexibility with Pentium testing, laptop
battery reporting, network analysis and editable configuration files.

The new and ever more exciting capabilities coming to your PC
will all compete for memory with your favorite applications, TSRs
and drivers. And that makes QEMM 7 the front runner in your efforts
to get get the best performance out of your PC today—and tomorrow.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219

Quarterdeck International Ltd, B..M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380
QEMM Users: upgrades are available from dealers.

You can also buy direct from Quarterdeck. Call (800) 354-3222 ext. 1D7 and ask about our special Game Pack offer with your upgrade!

How we got the chart numbers CTU—486/33 ALR Power/business VEISA machine equipped with 16 megs of RAM and running, MS-DOS 6. Comy
nqum-xf~ bv cach memory manager, the following driver, DOS resources and ams were koaded tor all compansons: in the CONFIGSYS file: S1

isons were done usi
ER EXE. DOS-HIGH, FILES=20,

: QEMM 7, QEMM 6.02, MS-DO% 6 MemMaker. In addition to the driver (or drivers)

the following memory mai
nﬁvFFms’uw,. ACKS=0.0, MVSOUNDSYS, SNDBK125YS, SLCDSYS, DOS SHEL =statement, in the

AUTOEXEC BAT file: VSAFE, MSCDEX, UNDELETE, LSL.COM, NE2xK) COM, IPXODLCOM, NETX OR EMSNETX, MOUSE.COM, SMARTDRY COM, PRTSCCAP COM
U193 Quarterdech Office Systems. Trademarks an property of their respective vwners

Circle 131 on Inquiry Card.
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High Stakes tor
High-Speed Ethernet

Two sides couldn’t agree. Now, the battle lines are drawn in the 100-Mbps Ethernet
showdown, and the market will decide the winner.

DAVE ANDREWS

You go your way, and I'll go mine. And may the better high-speed Ethernet net-
working standard win. That’s the position many networking companies are taking in
the high-stakes, 100-Mbps Ethernet competition. This is happening because the high-
speed study group of the [EEE 802.3 committee, which is the official gatekeeper of
the Ethernet standard, decided in July after months of vigorous debate to proceed with
two separate and competing proposals.

The 100BaseVG proposal, based on technology originally developed at AT&T
and Hewlett-Packard, is under the guidance of the 802.12 committee. This proposal
preserves the Ethernet frame but discards traditional Ethernet’s CSMA/CD data-
transmission technique for a demand priority method that proponents say better
serves time-sensitive applications like full-motion video. A second proposal is sup-
ported by 17 companies, including Synoptics Communications, 3Com, Grand Junc-
tion Networks, and Sun Microsystems. It preserves CSMA/CD and mates it to the FDDI

Progress Toward the ANSI TP-PMD Standard

MLT3 chosen

ANSI X3T9.5
working group
adopts single
STP/UTP
solution

ANSI X3T9.5

working group  Single STP/UTP
begins solution proposed
evaluation

Stream Cipher
Scrambling
scheme chosen
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2.0-V transmit
level chosen

(Fiber Distributed Data Inter-
face) physical-medium-depen-
dent layer. Proponents of the
second proposal (which is now
in the 802.14 committee) ar-
gue that its fast Ethernet solu-
tion will let developers quickly
come to market with low-cost
100-Mbps networking prod-
ucts. The two sides could not
agree on how to proceed. Now
the market will decide which
technique it favors.

Both 100-Mbps schemes
will require changes to your
adapter cards and hubs. Both
preserve different parts of the
traditional 10-Mbps Ethernet
specification. But neither one
will likely reach the draft stage
until 1994. (For more infor-
mation on 100-Mbps propos-
als, see “Pumping Up Ether-
net,” August BYTE.)

Standardization can take
years—an eternity in this busi-
ness—which is why numerous
companies are introducing pre-
standard 100-Mbps NICs (net-
work interface cards) and hubs.
Customers who run data-in-
tensive CAD, desktop publish-
ing, and other applications and
don’t want to deal with the
added complexities of imple-
menting 100-Mbps FDDI over
copper wiring can’t afford to
wait months for a formal stan-
dard. “Our customers have an
extreme neced to send a lot of
data back and forth,” says Neil
Mehta, president and CEO of
Fremont, California-based Mi-
croAccess, which already sells
100-Mbps Ethernet hubs and
$399 16-bit ISA cards. “Our
philosophy is to give them
what they want now.”

The lengthy standardization

20+ vendors
demonstrate
FDDI over UTP
interoperability at
the Interop show
in August 1993




process is equally incompat-
ible with companies that are
funded by venture capitalists.
“The cycle time is much longer
than a commercial enterprise
can usually tolerate, especially
a start-up company.” says Jack
Moses. who is vice president
of marketing at Grand Junction
(Union City. CA). **When the
1802.14] standard is done, we'll
make our products compatible
with it.”

In the networking world, the
shipping of prestandard prod-
ucts has numerous precedents.
The FDDI-UTP (unshielded
twisted-pair) standard for im-
plementing FDDI1 over UTP
and shielded copper wires is
only now inching toward fi-
nalization (see the figure). Yet
Crescendo Communications
(Sunnyvale, CA) has been ship-
ping 100-Mbps FDDI-UTP
hubs and $995 adapter cards
since January 1992. Jayshree
Ullal, vice president of mar-
keting. says that when the stan-
dard is final. Crescendo will
upgrade its adapters and hubs.

The Race Is On

Grand Junction’s FastSwitch
107100 ($7250. expected to
ship by the end of the year) is
an SNMP-manageable work-
group switching hub that pro-
vides two switched 100-Mbps
Ethernet ports for servers and
24 private 10-Mbps Ethernet
ports. The company will com-
plement its affordable hub with
its FastN1C 100-Mbps EISA
card, which at $395 is about
four times as expensive as a
low-end 16-bit Ethernet card
while offering roughly 10 times
the performance.

As for the 100BaseVG pro-
posal, you can expect compa-
nies like Kalpana. HP, AT&T
Microelectronics, Proteon,
Ungermann-Bass, and Accton
Technology to begin shipping
products in 1994.

Down the Road

What's a network administrator
to do? Todd Dagres. director
of data communications at
Boston-based Yankee Group.
advises you to determine what
your requirements are going to
be five years from now. Make
sure your hub vendors can sup-

port the various emerging
schemes, like switched and fast
Ethernet, FDDI, ATM (Asyn-
chronous Transfer Mode), and
beyond. Companies like 3Com
and Cabletron recently outlined
broad strategies encompassing
networking connectivity and
management solutions de-
signed to bring their customers
into the twenty-first century.
But unless you really need
100-Mbps performance now,
you probably want to wait a
year, according to Dagres. *1°d
say if you can wait a year,
you're going to have a bonan-
za of choices.” With Interna-
tional Data estimating that the
number of worldwide Ethernet
installations will double from
20 million in 1992 to over 40
million by 1995, the competi-

Down to the Wire

1994

1995

U.S. Cable
Source: Forrester Research (Cambridge, MA)
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Along with different medium access and physical layers, the various 100-Mbps
network schemes support differing types of wires. The main difference between

Voice-Grade (Category 3) and Data-Grade (Category 5) copper wire is in

resistance to crosstalk, or unwanted signals that interfere with a wire's signal.

to cr

Category 5 cable has a higher

talk than Category 3 cable

does. The FODI-UTP and Grand Junction fast Ethernet proposals work over
Category 5 UTP and shielded TP. The 100BaseVG proposal works over those two
wire types and Category 3. However, Santa Clara-based 3Com says it will roll
out a family of CSMA/CD-based 100-Mbps Ethernet products for all cable types

in 1994.

tion is sure to be fierce.

SPREADSHEETS

(Quattro Profor
Windows Pulls Ahead

Borlund‘s Quattro Pro 5.0 for Windows
packs enough new features to drive users to dis-
traction. You'd expect features like the new Sce-
nario Manager, help facilities, and @functions,
given the strength of Lotus 1-2-3 release 4.0 for
Windows and Microsoft’s forthcoming Excel
5.0 for Windows. Other features, like the 1m-
prov-like Data Modeling Desktop, might sur-
prise you. Whatever the case, QP5W moves,
temporarily at least. into the lead in the Win-
dows spreadsheet feature wars.

News for Beginners

One type of customer that spreadsheet vendors
are competing for is the new user moving from
a DOS spreadsheet to Windows. Conventional
wisdom is that if you have the easiest spread-
sheet to use, beginners will
choose your spreadsheet
over the others. QP5SW
(Borland has brought the
Windows version’s num-
bering conventions in line
with the new DOS ver-
sion) tries to make life
casy for new spreadsheet
users, as well as seasoned
pros, through its context-
sensitive help facility, Ob-

* 10 new graph types

¢ Intelligent graphing
¢ Multiuser computing

3-D worksheets

QUATTRO PRO 5.0 FOR WINDOWS

¢ Lotus Improv-like Data Modeling Desktop

¢ Control + Right Click Object Help

¢ Consolidation Manager merges disparate

* More than 360 @functions

ject Help and Functian Help, Interactive Tutors,
and Experts.

In QPSW, if you’re not sure about the pur-
pose af an object (e.g.. a cell, a notebook page,
or any other spreadsheet control), you can place
the cursor on that object. hold down the Control
key. and click on the right mouse button. A box
of text appears to explain the object. Along with
this Object Help feature. Borland’s Interactive
Tutors offer more than 20 short on-line lessons
in how to use various features. For those who
don’t want to learn how to use the spreadsheet
but just want to get something done quickly,
Experts might prove liberating. An Expert is a
canned procedure for buitding a graph. creat-
ing scenarios, and consoiidating spreadsheets.

Subtie Changes

QP35W offers nifty changes
at the most fundamental
levels. For example. the
automatic graphing capa-
bility that’s standard in
spreadsheets is intelligent
in QP5W. The software
evaluates the size of a se-
lected cell block and the
types of entries in the
i block and draws a graph

OCTOBER (993 BYTIL 23



If managing your server eats up all

Introducing the new
HP NetServer LM and LE.

More than just two new servers,
were introducing a profound
improvement in the way you
monitor and manage them.

Continuous Assistance.

We've put server management
right where it belongs. At your
fingertips. The HP NetServer
Assistant software lets you easily
monitor and manage your net-
work servers from a single
console-either locally or remotely.
So your server stays up and
running. Not you.

What's more, you can quickly
diagnose and solve problems
with its intuitive

interface and troubleshooting
tools. And the HP Support Assis-
tant,a CD-ROM-based library, is
included to provide lots of valu-
able technical information.
Maximum Uptime.

These new HP NetServers lead
the pack in reliability. RAID-based
disk arrays on the LM provide
advanced fault tolerance. And,
thanks to our hot-swap capabili-
ties, you can now replace an
internal drive without bringing
the server-or your network— down.
The array will also automatically
rebuild data on a failed drive. And
for maximum protection, the LM
even supports Error Correcting
Code memory. In fact, the more
critical your data, the more criti-
cal these servers become.

Investment Protection.
With technology
changing

faster than the weather, you'll be
happy to know that HP's NetServers
are designed to keep pace. And
keep your investment protected.
Both the LE and LM fit smoothly
into multivendor environments.
The LE is the ideal entry-level
server. Upgradable to the future
Inte] OverDrive Pentium” technol-
ogy-based processor, it provides
affordability, exceptional serv-
iceability and future scalability.

Built to meet the full demands of
the Pentium processor, the LM
will also support dual symmetric
multiprocessing. Its Power
Cabinet allows room for expan-
sion with nine front-accessible
mass storage shelves, eight
expansion slots and maximum
memory capacity of 384 MB.

HP Service and Network
Expertise.

All this is backed by HP’s com-
plete range of support services.
And by HP’s 20+ years of network

HP NetServer Assistant

HP NetServer LM



your time, you need an assistant.

systems experience. You can
choose support from HP directly,
or from your local authorized HP
dealer. HP NetServers come
standard with a three-year, on-
site limited warranty. And a host
of 24-hour at-your-service
support programs, such as our
fax information retrieval service,
automated phone support and
electronic bulletin board service,
ensure easy manageability
around the clock.

If all this sounds good, call
1-800-964-1566.

We'll be happy to provide you with
fast assistance. And, chances are,
without the HP NetServer LM or
LE, that’s exactly what you need.

[a==m)
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HP NetServer LM $4,849*

¢ 60-MHz Intel Pentium” processor, 33-MHz Intel 486 DX and 66-MHz Intel 486
DX2 processors

¢ Support for dual Pentium symmetric multiprocessing

¢ High fault tolerance with internal RAID disk array option (RAID 0, 1, 5, 6)

¢ 16-MB siandard RAM, 384-MB maximum memory, ECC memory suppori

¢ 128-KB and 256-KB external cache

* 9 mass storage shelves, 3.5” floppy disk drive standard, maximum 8-GB
internal storage

¢ 8 EISA-2 with Enhanced Master Burst bus-master I/0 slots
¢ Integrated Fast SCSI-2, IDE and video controllers

¢ HP NetServer Assistant software included

® 3-year on-site, next-business-day limited warranty

¢ Tested and certified on major network operating systems

HP NetServer LE $2 ,649**

¢ 33-MHz Intel 486 SX, 33-MHz Intel 486 DX and 66-MHz Intel 486 DX2 processors

¢ Upgradable to Intel OverDrive Pentium technology-based processor when available
¢ 4-MB and 8-MB standard RAM, 128-MB maximum memory

e 256-KB external cache

¢ 4 mass storage shelves, 3.5” floppy disk drive standard, maximum 3-GB internal
storage

¢ 5 EISA bus-master 1/O slots

¢ Integrated Fast SCSI-2, IDE and video controllers

* HP NetServer Assistant software available as an option

¢ 3-year on-site, next-business-day limited warranty

¢ Tested and certified on major network operating systems

HP NetServer Assistant

Easy-to-use centralized management based on HP OpenView’s leading network
management environment allowing multiple servers in multiple sites to be managed
from a single graphical map.

Problem identification and resolution tools including diagnostics, configuration
information (whether the network operating system is up or down), disk capacity
planning and technical information via a CD-ROM-based library.

Remote management capabilities allow administrators to use the same tools
whether at their local console or a remote PC.

Open architecture facilitates adding specialized third-party or HP management
utilities.

*U.S list price for HE NetServer LM Model 630, including S80753DX processor, 16.MB BAM and 135 MB SCST hard deve ** U S st price for,
HP NetServer LE Model 240, inclucing 4867838X processar, 4 ME RAM wnd 240- M8 IDE hard detve. Prices sobject 10 chatge sithout notice.
Pentium and the Intel Inside logo are U S trademarks of Intel Carporation. © 19690 Hewlett Packard Company  PPGSSH

/ HP NtServer E [/7) HEV.LETT

PACKARD



News &Views

using the graph type most ap-
propriate to the sclected data.
The same graphing tool in
QP5W might draw a bar chart

Active Block ACH.CH
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Line Drawing Oﬁ
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The object inspector for a selected
spreadsheet block offers quick access
to settings that affect the appearance
of the cells and the data they contain.
Through its Object Help and Function
Help, Interactive Tutors, and Experts,
Quattro Pro makes it easy to do things.

for one data set and a pie graph
for another set.

Once you have created a
graph, you can call on a fea-
ture called Analytical Graphs.
Here, QPSW automatically cal-
culates a moving average, ex-
ponential fit, linear fit, or ag-
gregation of a data series and
graphs the result. This means
you don’t need to perform an-
alytical calculations in the
spreadsheet to plot statistical

Once you've built formulas,
you might decide to compile
them. This concept has been
around for years in stand-alone
products like Frontline Sys-
tems” 3-2-1 Blastoff, but it has
not been built into a spread-
sheet package. An on-line Ex-
pert can help decide whether
you'll get an advantage from
compiling the formulas. If the
answer is yes, compiling can
significantly reduce the spread-
sheet’s recalculation time.

Multiuser Computing

QP5W lets you share note-
books, or portions of note-
books, with other users on your
network. It also lets you share
data via MCI Mail. The capa-
bility is especially useful in
conjunction with the Scenario
Manager. a tool that lets you
create several versions of a
model within a single work-
book, so you can quickly
switch from one version to an-
other without having dozens of
files running at once.

Borland will likely release
two versions of QPSW, one tor
$99 that can query databases
like dBase and Paradox, and a
$495 workgroup version that

land would answer the call. A
new facility in QPSW called
the Data Modeling Desktop lets
you zap spreadsheet data into
an Improv-like environment
and instantly flip categories
around to provide alternative
views of the information.

rather than in one package.
You can use the product ex-
tensively and still be surprised
at the object inspectors that
come to light when you right-
click on a data element. Until
you get used to it, the environ-
ment is disorienting.

When compared one-on-one

dan | Feb | Mar .
; a%00] 7400|7000 to Lotus 1-2-3 release 4.0 for
bt | 155200 130800120500 || Windows and Excel 4.0, the

Enfiels 1087 00| 1158 00| 120000] || N Fantsriac APy
e[tz | NeW features put QP5W ahead
ot sadde | 008 00| 0| so0] | in the Windows spreadsheet
: 1722.00| 1995.00| 1559 00 contest. But don’t let this in-

bbride | 415.00| 4373.00| 3857 00|

pace 120400} 10327 [107 Lunge | Curt briche | Loatner crop | Show secde | Youn sea
how sacdle | 574500 4396 88300 156200| 108700 904 00 3388
saccte | 4272 00| 4438 oy 74800] 130600  11%600] 100000 2984
B | 72200] 19984 57000 130500  1200.00 126200 2605
brida | 413500| 4373, 172200] 413500]  126400]  S74800|  aar2
Newtlals )| 1471 00| 1542 1| 19es00| <3300  103200] 439500 [
BRI 5740 00] 4305 155000 205700]  15300]  3r1100]  ss6
Sackle | 427200 4435 172200] 413500]  1471.00]  $74800 72
= - = r.m 199500 437300  154200]  430800] 43
Once you create a multi- 155000 365700  174400]  371100|  sso8

dimensional table in the

*)

Data Modeling Desktop, a quick drag or two with the mouse completely transforms
the table. When you discover a useful view of the data in the Data Modeling Desktop,
you can quickly copy it back to the spreadsheet notebook. There, you can apply
formatting and styling options, add formulas, and graph the information in its new
configuration. To go from the arrangement on the left to the one on the right took

about a second and a half.

Data for the Data Modeling
Desktop originates from a
QP5W notebook, but you can’t
write formulas within the Data
Modeling Desktop, nor does
the module offer extensive for-
matting and reporting capabil-

projections of your data ities. In a sense, Data
series. Analytical Graphs e Lot Block Dets _Iscls GSraph [rope i Modeling Desktop is a
don’t return their calcu- M R s cut-rate data slicer and
lations to the spreadsheet, L) dicer. As such, it’s a
but they enable users [_UhesAiz = handy new tool, but it
without a statistics back- [ Ifhébé R R \kes practice to organize
ground to produce visu- |5 i“”;';‘;'_ i Totals data appropriately.

ally impressive reports. |3 | &;::'.'.m: : | button gg

You might overlook J{j Show saddls  $ yie voutooka |2 6851 The Suite Spot

one of QP5SW's most |8 Blets 3 | ot necesen o I've barely scratched the
generally useful im- [& Totats 37| 4% Yol ‘ ’ surface of QP5W’s new
provements: As you type ,’gj | features. Borland has

an @function for use in
a formula, a function
template appears at the
bottom-left corner of the
display, identifying the
function’s syntax. If the func-
tion requires multiple argu-
ments, the template shows each
argument highlighted in turn
as you create the formula.
What's more, QPSW highlights
unmatched parentheses and
macro command braces, so you
spend less time tracking down
these common errors.
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can also issue SQL queries. But
at press time, pricing wasn’t fi-
nalized.

The Assault on Improv

When Lotus Development gen-
erated a lot of hoopla over its
release of Improv for Win-
dows, it was only a matter of
time before Microsoft and Bor-

When you point at a control in one of the SpeedBars and
click on the right mouse button while holding down the
Control key, QPSW rewards you with an Object Help box. If
the information in the box doesn’t satisfy, you can click on
the box’s help button for more details.

added a spreadsheet
spelling checker. a host
of new @functions, a for-
mula auditing facility,
and a utility that rapidly
consolidates data from several
disparate notebooks or note-
book pages into a single page.

QPS5W's heavy reliance on
objects—each with its corre-
sponding object inspector, con-
text-sensitive help, SpeedBars,
and so on-—conspires to make
it feel as if you are working in
several software programs

fluence your purchasing deci-
sion too strongly. Microsoft
and Lotus each produce a suite
of Windows products—spread-
sheet, word processor, presen-
tation graphics, and E-mail pro-
grams designed with similar
user interfaces and sold in a
single package. Borland’s Win-
dows bundle includes Word-
Perfect for Windows. It also
includes Paradox for Windows,
a database manager you may
not need in 1-2-3 or Excel be-
cause you can use Datalens in
1-2-3 or Q+E in Excel to create
and manage external database
tables. QP5W's Database Desk-
top external database manage-
ment facility can’t create new
external tables.

If you're already a Quattro
Pro user, Borland’s upgrade
will make it worth your while
to stick around. The new ver-
sion offers a host of features
for the first-time Windows
spreadsheet user. But its inte-
grated offering is not as strong
as the competition’s.

—Daniel Gasteiger

Borland International, Scotts
Valley, CA, (408) 438-8400.



» The Widest Range
Intel x86 Platform.

» The Industry’s Leading
Code Optimizer

» Multi-platform,
Cross-development Toolset

Professional C and C++ Development Tools
C/C++" delivers the key technologies for professional developers:
comprehensive C++ support including templates and exception handling;
advanced superscalar optimization: and 32-bit multi-platform support.
C/C++* includes both C and C++ compilers, 50 you can incrementally
adopt the benefits of C++.

Unleash 32-hit Power!

C/C++* delivers 32-bit performance. The 32-bit flat memory model
simplifies memory management and lets applications address beyond the
640K limit. Powerful 32-bit instruction processing delivers a significant
speed advantage: typically a minimum 2x processing speedup.

A C++ compiler designed to deliver on the
promise of object-oriented programming

The C++ compiler provides comprehensive support for the AT&T version
3.0 language including templates. plus exception handling. These features
are key to realizing the benefits of object-oriented programming: code
reusability, increased reliability and reduced maintenance.

Hot New Superscalar Code Optimizer
The hot, new C/C++" code generator advances the performanee envelope.
New superscalar optimization strategy uses “riscification” and instruction

scheduling to deliver improved performance on 486 and Pentium processors,

The compiler can create a single. high-performance executable which runs
on 386, 486 and Pentium processors.

Industry Standard. Industry’s Choice
WATCOM'’s working relationships with industry leaders such as
Autodesk, GO, [BM, Intel, Lotus. Microsoft and Novell ensure that we
continue to understand and meet the needs of the software industry and
professional developers.

$
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Multi-Platform,
Cross Development Support

C/C++" supports a wide range of 32-bit Intel x86 host and target platforms
allowing professional developers to leverage the multi-platform, cross-
development capabilities of today’s operating environments including
08/2 2.x and Windows NT.

P> 32-bit DOS host and target support: includes the DOSAGW 32-bit DOS
extender by Rational Systems with royalty-free run-time and virtual
memory support up to 32Mb.

P> 0S/2 2.x host and target support; enables the development of 0S/2 2.x
applications and DLLs. 32-bit Windows 3.x applications can exploit
WIN-0S/2 using WATCOM's Windows Supervisor technology.

P Windows NT host and target support; includes a Windows
NT-hosted debugger for 16-bit Windows 3.x. Win32s and Windows NT
debugging; also includes Win32s target support.

P> 32-bit Windows 3.x target support; includes WATCOM’s 32-bit
Windows Supervisor, and enables development and debugging of true
32-bit Windows 3.x applications and DLLs.

Also Available: WATCOM C* for DOS

C* for DOS is a professional, low cost 32-bit C compiler and tools
package enabling development, debugging, performance profiling
and royalty-free distribution of 32-bit applications for extended DOS.

1-800-265-4555

Suggested retail price; $199%, |

WATCOM C/ C++¥hasa suggested retail price of $599*.

For additional information or to order direct call 1-800-265-4555. Call our
FAX Back system at 1-519-747-2693 from your fax machine for immediate

product information.
WATCOM CIC+*

Mult-Platform 32-bnt Optiruzmg

C:mCHllwhvmﬂ

The Leader in 32-bit Development Tools

415 Phillip Street, Waterloo, Cntario, Canada. N2L 3X2  Telephone: (519) 886-3700, Fax: (519) 747-4971

*Price in US dollars. Does not include freight and taxes where applicabie. Authorrzed dealers may sell for less
WATCOM C and the Lightning Device sre trademarks of WATCOM Interration.d Corp DOS/4G and DOS/16M
are trademarks of Rational Systems inc Other trademarks are the properties cf ther respective Owners

Copynght 1993 WATCOM Internation@ Corp
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News & Views

SOFTWARE

Programming |
Tools Catch

Memory Misuse

One of the hardest prob-

lems in writing software, par-
ticularly in languages like C
and C++ that depend heavily
on pointers, is finding the
places where you misuse mem-
ory. If you're programming in
such languages, you're all oo
familiar with pointers that don’t
point to legal memory or, even
worse, point to the wrong block
of memory. These types of er-
rors are often nonfatal—at first.
When undetected. however,
memory-related bugs can even-
tually cascade to cause fatal er-
rors that are virtually impossi-
ble to diagnose in isolation.

Current debuggers provide
limited help in finding mem-
ory problems because they are
tied to the source code. When
you know which part of a pro-
gram is misbehaving, you can
zero in on the problem. How-
ever, when your program is
misusing memory. you gener-
ally have only a vague idea of
which section of your code you
should examine.

Two new Unix software de-
velopment tools let you auto-
matically discover a wide vari-
ety of memory-related errors.
They will flag code that refers
to illegal parts of memory, fails
to free memory that is no
longer being referenced, or
deallocates the same memory
several times.

CenterLine Software, a ma-
jor developer of programming
tools for Unix systems, pro-
vided some help in its earlier
products. CodeCenter, a C en-
vironment that tirst shipped in
July 1988, and ObjectCenter,
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DEVELOPMENT

a C++ environment that first
shipped in November 1990,
include source language in- |
terpreters as well as compil-
ers. The interpreter flags a
variety of memory-usage er-
rors, including nonfatal
ones. which are difficult to dis-
cover and track down. The
drawback to interpretation is
that it is much slower than
compiled code. making it im-
practical to use on large or
time-consuming applications.

After CenterLine had whet-
ted programmers’ appetites for
development tools, Pure Soft-
ware released Purity ($1298
per user), demonstrating that
many of the same error-check-
ing benefits could be achieved
more efficiently. The key is a
technique Pure calls object
code insertion, but it’s more of-
ten known as code-patching.
(Although code-patching ap-
pears to be the technology of
choice for Unix systems, PC
error-checking tools like Nu-
Mega Technologies’ Bounds
Checker—for Windows and
DOS—can also achieve high
efficiency by using built-in fea-
tures of the 80x86 processor
family to insert breakpoints and
memory page protection; see
our review of Bounds Checker
on page 159.)

Purify intervenes between
compilation and linking, patch-
ing the instructions that allo-
cate and reference memory
with error-checking code. This
lets Purify work with libraries
you don’t have the source code
for (e.g., system libraries or li-
braries bought from another
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vendor). You simply add the
command *purify” before the
invocation of the compiler, and
Purify creates the debugging
version of the program auto-
matically. Purify calls the com-
piler. looks at the machine
code, and inserts instructions
that catch memory crrors in
both libraries that you link in
and the code you wrote and
compiled. Typically, the prob-
lem of misusing memory oc-
curs when you pass a bad mem-
ory block to a library routine.

When you run a “Purify’d”
application, it prints a message
whenever an illegal memory
reference or other run-time er-
ror occurs. The message gives
the source code location of the
error as well as a stack trace to
help track it down. When the
application has finished, Purify
prints a list of leuks—memory
blocks that have been allocated
and can no longer be deallo-
cated.

CenterLine has responded
with TestCenter ($1295: $2995
for a floating license that lets
you share the program on a net-
work). which provides the
same features together with a
GUI and a code-coverage tool.
TestCenter is currently avail-
able for Sun Microsystems’
workstations running Solaris
1.x; a version slated for release
later this year will support So-

laris 2.x. TestCenter’s code-
coverage tool shows you which
lines of the program have and
have not been executed. The
system can also combine cov-
crage results from multiple ex-
ccutions. This is helpful in de-
veloping a comprehensive test
suite that thoroughly exercises
the application. An advantage
to the TestCenter interface is
that it simplifies archiving,
comparing, and browsing exe-
cution error logs.

As these two companies
fight over the market for testing
tools, developers are sure (0
benefit. Expect significant im-
provements in both product
lines during the upcoming
months. Both companies will
also be using the technology in
these tools as a basis for other
products. Pure has already done
so with Quantify, a perfor-
mance profiler, and PureLink,
a fast incremental linker.

—Othar Hansson

CenterLine Software, Inc.,
Cambridge, MA, (617) 498-
3000; fux (617) 868-5004.

Pure Software, Sunnyvale, CA,
(408) 720-1600; fux (408) 720)-
9200.

Nu-Mega Technologies,
Nashua, NH, (603) 889-2386;
Jax (603) 889-1135.



coreL DRAWY

The Best1n

Get animated with CorelDRAW 4!

CorelDRAW is renowned for
its powerful graphics
capabilities. CoreIDRAW 4
now leaps even further ahead
by adding page layouts,
animation and OCR, as well as
hundreds of other feature
enhancements. It’s the best
value in software today-and
it’s still the easiest to use!

CorelDRAW 4 is the ideal desktop
publishing tool! It includes
illustration, charting, photo-editing,
tracing/OCR and presentation
capabilities...and so much more!
There are advanced word processing
features, multi-page layouts and
dozens of artistic and special
effects. It’s packed with more fonts,
more clipart images and symbols,
more graphic tools and business
applications. And now CorelDRAW 4
also includes CorelMOVE, a brand
new animation module.

ALSO INCLUDES TWO
BONUS CD-ROMs
—featuring a complete CD
version of CorelDRAW 4 plus
libraries of clipart images and
symbols, fonts, animation
elements, sound effects and a
Video for Windows enhanced
QuickTour.

Graphics
maie!

PAGE LAYOUT
CHARTING
ILLUSTRATION
PHOTO-PAINT
TRACING/OCR
PRESENTATIONS
FILE MANAGEMENT
ANIMATION

® Comprehensive DTP Features
@ Flexible Multi-Page Layouts
® Enhanced Word Processing
@ Advanced Direct Scanning

@ Powerful OCR
(Optical Character Recognition)

@ Single-Step Business Forms Tracing
@ Thousands of Fractal Textures and Fllls
@ Dazzling Artistic Tools and Special Effects

@ Convenient Spreadsheet and
over 80 Chart Styles

@ Object Data Management

@ Over 5,000 “Drag and Drop” Symbols
and Shapes

@ Over 18,000 Clipart Images and Symbols

@ Over 750 Fonts
(650 Bitstream and ITC) |

@ Complete Color Separations 't
@ On-line Help ]

@ 20 Photo-Paint Fliters and
14 image Correction Fliters

® 37 Import/Export Fliters
@ 21 Transition Effects
@ Over 200 Animated Flics
@ Over 400 Cartoons
@ Over 750 Actors, Props
and Sounds
18,000
CLIPART

images and symbols.

........ T80
FONTS

3
s

Create Dazzling
Hlustrations

$595

Registered User Upgrade $243
CoraiDRAW 3 - Now Oaly $1991

4 scoreL
United States and Canada

ext.28

1-800-772-6735

MR T
WINDOWS..
COMNTRLE

Circle 83 on Inquiry Card.

Update From._| | §

IA' '

LDy

[y

T

—— —— A=

L
=8Ea
Blig) ) =

— —_—

NEWSLETTER i
W (0% ~& -

=8 HOR
o S

8-
LS. Cmagﬂt_ﬂ_ﬁonx Industry

==

File QK Cancel

Stvles
Aarial Phoi

Edit.

Fany
Prrvne

i

Al
L

1111
I 8
1l




OUR REVOLUTIONARY new COMPUTER
is clearly FAMILY COMPATIBLE.

107 MB hard drite and 4 MB Exclusie WinMate software makes

i § Wi ., 7 [~
RAM a”uu' youu irin N’}"ll.‘[lfﬂ[l’d ustig N l)lJUWS casy dllJ 'l(’lps organize

Windows-based softweare with case.

An Intd 25 MHz 486 SX \ /

microprocessor broezes through IBM-

houscholds to home businesses.

Super VGA graphics make cvery
thing on-screen look sensational.

compatible sqﬁ ware programs.

A wealth of bundled software inclidcs
Microsoft Windows 3.1, Warks, the
Microsoft Bookslulf for Windones CI-ROM

referonce library and Microsoft Moncy.

Multimedia sound gives andio appeal 1o

games, "VCS(’IIldliAYllS, eren lumwumrk.

A biali-in seud-ﬁu / imodent hclps you I_A’.u“ng-tdgr CD-ROM

conduct business and use your MPC asa technology lets your family bring

rowe Hldll S)’S[L'))lﬂ))‘ I,l(' Cllll)'f_{:lllll')-. interactive information it II(L

MEROYX T
WIADMS

From the start, the Tandy Sensation was bound 1o be a

family favorite. It’s practical, but fun. Sophisticated,

but casy to use. No wonder this Radio Shack multimedia



And APPARENTLY,
CRITIC COMPATIBLE, TOO.

“It’s a dandy multimedia comput-
er. The Sensation is worth serious
consideration if you're shopping for

“The Tandy Sensation

1 0 a ]
is a rich collection of

well-integrated programs = the multimedia experience.”
and hardware in a clean, -Larry Blasko |
handsome package.” AP /

-Jim Canning,
Michael McCarthy . | L
1 Tandy’'s Scnsation is aptlv named.

~ T " . ~
InfoWorld P I urge anvone looking for a good all-around
MPC system to test-drive the Sensation.”
-Greg lLoveria

/ BYTE

“The Sensation is not only easy to
use, but quite a multimedia Swiss ) , o
o “Tandy’s Sensation is a
Army knife.

state-of-the-art home com-
-Selby Bateman f

CD-ROM Todav puter that works well and
- ¢
’ offers a lot for the money.” y

»
-Howard Blumenthal
Hardware Review, !
“The Sensation is an excellent machine LB diieated S mXdicsX }
that does a lot and does all of it well.” -
-Eddie Huffman / »”
Compute y » o

like vours in mind. Its multimedia capabilities to the test? Expericnce the Sensation firsthand

and user-fricndly technology mean cveryone in at your neighborhood Radio Shack. Chances

vour home can put it to usc. So why not put it

are, vou'll find it’s compatible with you, too.

Radio fhaek

M Windows, Works, iicrossf Books! efand roRoft Money are ragi-tered adamarks of M roach Comp.



SMALL OFFICE/HOME OFFICE SOFTWARE

SOHO Software Follows Low-Cost Hardware

While most large and

midsize companies began com-
puterizing their offices a
decade or more ago, many
small offices and home-office
workers are just now getting
started. That presents new chal-
lenges, not only for these
SOHO users but also for soft-
ware publishers accustomed to
dealing with experi-
enced, well-heeled cor-
porate customers.
Increasingly, pub-

CATEGORY

subsets dubbed Instant Ac-
counting, Instant Payroll. and
Instant Rolodex. Intuit crafted
small-business bookkeeping
(QuickBooks) and payroll
(QuickPay) programs from its
popular Quicken personal-
finance software.

Larger companies (e.g., Mi-
crosoft and Computer Associ-

SOFTWARE DEVELOPERS HEAD FOR HOME

PERCENT OF REVENUE -

introduced programs through
its Bothell, Washington-based
retail products division that
generate 2-D floor plans for
homes, decks. kitchens, and
landscapes. It is competing
with companies like Abraca-
data, Expert Software, and
Green Thumb Software. Judy
McNary, president of Green

Thumb (Boulder, CO),

said programs like her

company’s DOS-based

LandDesigner land-

lishers are discovering =~ Word Processing ;3421:12 %‘ﬁ’ig’;ss a 1?5 scaping program offer
that SOHO users are a o ’ capabilities for the home
diff L Spreadsheets Small Bugmess ... 227 er that " sibl
ifferent—a some Home Office . ... 145 user that aren’t possible
ways more demand- | Graphics Small Business ... 25.6 | using a pencil ?md a pad
ing—breed when buy- Home Office ...... 18.8 of paper (e.g.. in buying
ing software. They | Desktop Publishing Small Business ... 125 | materials, quickly cal-
want programs that are Home Office ...... 1z culating the number of
easy to use, work well | Integrated Small Business ... 188  cubic yards and cost of a
together, and don’t cost o LI O"'f’e """ 255 | needed material).
hundreds of dollars A Communications e In addition to their
. : : Home Office ...... 255 :
apiece. Big-business ) problem-solving ap-
e o - Database Small Business ... 16.4 NI LTI
users want these qua Home Office ... ... 9.2 proach, these products

ties in their software,
too. But unlike their
corporate counterparts,
many SOHO buyers
will stand on the side-
lines until they get
what they want.
“People in small
businesses and home offices
want solutions to very specific
problems, and the money is
coming out of their own pock-
ets,” explains Kevin Howe,
president of DacEasy, which
has been selling accounting
programs primarily to small
businesses since 1985. “If you
don’t give them what they
want, they won’t computerize.”
While there’s been no dra-
matic shift in the types of pro-
grams that software publishers
are producing, many compa-
nies have begun introducing
new products or tailoring old
ones to meet the demands of
SOHO customers. DacEasy,
for instance, borrowed pieces
of its namesake accounting
program to fashion streamlined
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Source: BIS Strategic Decisions (Norwell, MA)
The SOHO market accounted for 34.8 percent of
the overall estimated $3.06 billion of 1993 U.S.
sales for these seven software categories. BIS
defines a small business as being outside a home,
with under 100 employees.

ates) have introduced new lines
of solution-oriented software
aimed at SOHO customers.
AutoDesk, known for its pow-
erful AutoCAD program, has

THE ULTIMATE IN FINANCIAL MANAGEMENT METAPHORS

The latest version of Quicken for Windows adds a host of features. One of
the most interesting is the Financial Calendar. This feature provides the
ultimate in intuitive financial management, as it lets you work in something
with which everyone can identify: a daily planner.

Intuit (Menlo Park, CA, (415) 322-0573) should have released its
Quicken 3.0 for Windows and Quicken 7.0 for DOS (about $69.95 each)
by now. Both will include improved investment-tracking and financial-
planning tools a<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>