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Try One On For Size!

You can’t fully appreciate the amazing little HandBook ™ from
Gateway 2000 until you’ve tried one on for size!

Put your fingers on the actual-size keyboard printed here. We’ve
tailored it for comfortable touch typing, even though the HandBook
measures less than 6 x 10 inches.

Look at the backlit screen. It’s bright, easy to read and easy on
your eyes in any setting, with any lighting.

Imagine the HandBook tucked in your briefcase. It leaves plenty
of room for important papers, and it doesn’t weigh much more than
this magazine — just 2.75 pounds, including battery!

Now imagine it seamlessly running all your DOS applications
with 286-class performance, and 4.5 hours battery life with power
management.

We’ve sewed up the HandBook with plenty of hard-working
PC features, and added a convenient Auto Resume: when you pause
in your work, just close the cover to put the HandBook to “sleep.”
Open the cover and it automatically resumes wherever you left off.
No need to close files. quit applications and shut down the system —
then open everything up again. Conserve battery power and time!

The HandBook is a one-of-a-kind portable PC — a true designer
original that’s causing real excitement in the PC industry. In fact,
Popular Science recently named the HandBook one of the year’s top
100 “Best of What’s New” achievements!

Do we have you on pins and needles? Then call Gateway 2000
today to try one on for size. It's definitely dressing for success!

$1295

HandBook options include 2400 bps data/9600 bps send-and-receive fax moden,
portable printer, extra AC adapter, extra 2.3Ah battery, RAM upgrade to 3MB,
combo unit (1.44MB external floppy drive with one parallel and one serial port)
and extended VIP warranty.

7%
r

¥ |

VARl L
§T0-523-2000

610 Gateway Drive * P.0.Box 2000 » North Sioux City, SD 57049-2000

©1992 Gateway 2000, Inc. HandBook and FieldMouse are trademarks of Gateway 2000, Inc. All other brands and
product names are trademarks or registered trademarks of their respective companies. Prices and configurations are subject
to change without notice. Prices do not include shipping.
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So Powertul
It Can't Be A PC.

QSunSaoft

Transform Your PC With The

INTERACTIVE UNIX System. B
Unleash the 32-bit power in vour PC with
the INTERACTIVE™ UNIX Svstem from
SunSoft. Charge through applications at
record speeds. Use real-world multitasking,
and networking. Get on the path to a
distributed computing future.

Evervthing You Like About

Your PC—And A Lot More.
INTERACTIVE UNIX System V/336 Release 3.2
supports hundrexs of the most popular Intel-
hased platforms and peripherals. So getting
started is fast, easy, and cost-effective.

Thousands of UNIX and XENIX applica-

tions are at vour command. And our VP/ix

UNIX*®

JUSI Sav No To SCO. package runs virtually all DOS software.
Why? The INTERACTIVE IINIX Systen is easy 1o use, simple 1o \tou get .Lolus. WordPerfect, and Oracle’ You get SCO applications.
administer. all at a great price. You getitall

See What Develops.
The INTERACTIVE UNIX Svstem is the environment of choice for 80X86
application development. You get access to a full range of development
tools including compilers, debuggers and libraries. And for graphical
applications, the X11 INTERACTIVE environment is a revelation.

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

Looking Glass Professional  desktop manager makes the
INTERACTIVE UNIX System easy enough for novices, vet powerful

enough for experienced UNIX users. And the award winning Easy Partner With Power.
Windows makes setting up graphic environments infinitely simpler. The INTERACTIVE UNIX Systern is a powerful business partner for
You can't afford 220t to take advantage of the already low cost of companies who know something about power. Companies like BMW,

the INTERACTIVE UNIX System. Goodvear, Leica, and Dunlop to name a few. That power can be vours,
— And SCO UNIXAXENIX  users can save an t00. All from SunSoft, the leading supplier of 32-bit UNIX system

additional 50°% by switching to the software.
INTERACTIVE UNIX System today. Call today and save 50% on UNIX power that's so cost-effective,
That's something to say ves 10. it can't be anvthing hut a PC. 1-800-227-9227.

QSunSaoft

A Sun Microsystems, Inc. Business

*Issse date: Apnl 13, 1965 ©1992 Sun Microsy Isic. Sun, Sun Microsys! the Sun logo, SunSof.. the SunSoft Logo, \P/iy and Fasy Windows are trademarks or regsterad trademarks of Sun Microsystems, Inc. INTERACTIVE is a trademark of
INTERACTIVE Systems Corporation. UNIX s a -egistered tiadeinark of UNIX System Laboratories, Inc. Looking Glass Professional 15 a trademark of Visix Software, Inc. All other trademarks and registered trademarks are the properties of theur respective
holgars The prometionzlediscount is available to SO0 UNLX/XENEX users and 1s subject to certain restrictions. Contact SunSoft for terms and conditions of promotion. SunSoft reserves the right to stop the promotion at any time SunSoft can be reached
A 2550 farcia Avenue, Mountain View, CA 94043, +<10) £50 3207 B12/92
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Coming In from the Cold

by Andy Redfern

As Mideast tensions wane. Isracl
can sell its wares more openly.
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New Macs for the Desktop
and Road

by Tom Thompson

Apple is updating computers
and introducing new ones as
rapidly as possible.

Microsoft’'s Windows Database
by Jon Udell

Microsoft Access. the happy union
of SQL and Visual Basic.
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is value-added worth it?

Video for Windows, coming
soon to a PC near you

Convertible, pen computing
without compromises

R4000 upgrade, a leap in power
for SGI's Iris Indigo
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HP Vectra 486/33N, a low-cost
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with Audio
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presentations.
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Ribbit

Other laser printers play leapfrog trying
to catch up with the HP LaserJet.

Ribbit

The new HP LaserJet -4 printer isn't

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

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

Four times the dots for better resolution

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

more flexibility.

Thanks toa new RISC processor,
tuned vector graphics and faster
[,0s, the HP LaserJet 4 also sets

a true 8 pages per minute. It's

faster on networks, too,  Smother cuves,
no jagged edges,

\ With 2 MBofmemory — thanksto

Resofution

ternal memory

many 600 dpi doc- o cleaer
uments print from

True 600 dpi creates
new standards for speed. It even o, widinensonal

prints many 600 dpi graphics at testand gaphes e s

‘\\\ v

builtinand newin-  goom
compression algo- e picofine
rithms, virtually — torer makes 600

all 300 dpi and 22:2:::; E

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

standard memory. Two standard paper
trays, with a total capacity of 350 sheets,
and an optional 5()0-sheet tray let
users keep printing without constantly
reloading different sizes and tvpes of
paper. And the optional 75-capacity
power envelope feeder saves them from
manual feeding. Or dealing with jams.

- &

--—

JE -

— T
The MP Laser)et 4

is leaps and bounds
ahead of the other
laser printers. Our new.
generation provideg
supenor output with

memory and new
memory management
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Mixed environment compatibility.
Faster Windows.

The LaserJet 4 is very much at ease with
most languages and- personal comput-
ing platforms, Automatic switching lets
it switch between HP's PCL 5 printer
language and optional PostScript
Level 2 software from Adobe. Hot [ Os
allow different hosts to be connected
simultancously.

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

To optimize the LaserJet 4 for Windows
printing. we codeveloped some break
throughs with Microsoft! Including
Windows 3.1 TrucType fonts and raster-
izer built in to make sure vour users

*Suggested US hst price. In

ada call | 80 387 3867, Ex1. 71:33.°

get fast, WYSIWYG printing. The fast

Windows driver with H-GL 2 vector

graphics also enhances printing speed.
Several popular

__._; software drivers are

| included: Windows,

i’l-

B

. 00 As well as the new

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

All this makes the HP LaserJet 4 printer

supremely simple to plug-and-play. As
vou'd expect, it also offers complete
document and software compatibility
with the HP LaserJet III printer.
Setting the standard in price, too.
With all these advances and more,
vou'd expect a big jump in price.
Quite the opposite, At just $2,199F

WordPerfect and Lotus,

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

Call 1-800-LASERJET (1-800-527
3753). Ext. 7133 for the

name of your nearest

authorized HP LaserJet

. s
dealert And ask for ”g@ ',\b
a print sample to Loy |

see just how great
the output looks.*

Ifitisn’t a LaserJ
t's only a laser printef.

K

HEWLETT
PACKARD

*To have a LaserJet 4 pnnter data sheet sent immediately to you via fax machine call 1-800 $6:4-1442 from your touch ton:

phone. Microsoft s a US. registered trademark of Microsoft Corp. Windows 3.1 is a produet of \lunnon(nnn Adobe and PostScript are tridemarks of Adobe Systeins Incorporated which may
be registered in certain jurisdictions. Lotus is a 1S, registered trudemark of Lotus Development € orporation
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W BN DATA COMPRESSION LIBRARIES™ Il ~

PKWARE's® Data Compression Libraries™ allow software developers to add data compression
technology to software applications. The application program controls all the input and output
of data allowing data to be compressed or extracted to or from any device or area of memory.

The included PKzip utility lets you store
compressed files as a single self-extracting

.EXE files that automatically uncompresses
when run. Only $47.00

ﬁ----------J

8 BYTE + DECEMBER 1992

Works with any 80x86 family CPU in real or protected mode. $295.00
No runtime royalties.

using PK2p, Call for Distribution License information.

X1 :IIZ

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular PHzip software, however the format used by

the compression routine is completely generic and not specific to the PKZIP file format.
Application Controlled 1/O and memory allocation for extreme flexibility.

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed.
Approximately 35K memory needed for Compression, 12K memory needed for Extraction.
Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc. I

I N RUNNING OUT OF EXPENSIVE DISK SPACE? i iy l

PKzp can help! PKzip compresses your files to free up disk space and reduce modem
transfer time. You can compress a single file or entire directory structures with a single
command. Compressed files can be quickly returned to their normal size with PKunzip

Software developers can reduce the number of diskettes needed to distribute their product by I

9025 N. Deerwood Dr.
Brown Deer, WI 53223

(414) 354-8699 l
Fax (414) 354-8559

BY1292
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Cool, Quiet, Reliable Power:

ECONOMICAL UNITS

These UL/CSA approved, fully-tested power
supplies are the best basic units available.
STANDARD 200 XT ..ooouvvrmmssmssmssnsssssssssnns $69

Unrattle your nerves with a
Silencer power supply. They’re
cooled by our ThermaSense SQ,
a custom, variable-speed fan
that automatically maintains the
correct system temperature while reducing noise
up to 95%. Virtually inaudible! Perfect for the
executive suite or home office.

SILENCER 205 SLIM .......ooounveunssssssssnss $119

Upgrade your computer with one of our premium
Turbo-Cool power supplies—the choice of PC
professionals. You'll get 50% - 100% more power,
built-in line conditioning, a dual-stage EMI filter,
super-tight regulation, ultra-clean DC output, our
high-capacity ThermaSense variable-speed fan
(300W models), UL/CSA/TUV approvals, and a
no-hassle 2-year warranty! Ideal for high-end
workstations and network file servers.

TURBO-COOL 200 XT .....cccourmmvmmerorens $159
TURBO-COOL 300 SLIM ...cooossvssnsrenens $169
TURBO-COOL 300 BABY .....ccooeerssne. $169
TURBO-COOL 300 AT/TOWER. ....... $189
TURBO-COOL 450 AT/TOWER. ....... $349

REDUNDANT POWER SYSTEM

Eliminate the risk of costly downtime or data loss
due to power supply failure with the TwinPower 900
Redundant Power System. The TP900 consists of
two Turbo-Cool 450 power supplies in parallel,
utilizing a special power-management interface
module. The system provides complete power
redundancy with hot-swap capability.

A

i L2813

B Way More Power. With 50 amps of 12-volt
power available for start-up, the TP900 easily
runs up to 13 power-hungry drives. Perfect for

the next generation of super network servers.
B No Downtime. In the

PROBABILITY OF A

unlikely event that one e e €

of its Turbo-Cool 450s 3

should fail, an alarm 0%

sounds, and the server i -~

is sustained by the i
TwinPower’s other TC450, s sowoomum

while the user simply swaps in a new unit.

The TwinPower 900 comes in a monster case that
holds two TC450 power supplies, the interface
module, 6 fans, an 8-slot or 12-slot motherboard,
and up to 13 drives. So, not only do you get the
ultimate in power and reliability, you also get the
ultimate in system expandability!
TWIN-POWER 900 W/CASE .............. $1695

486 CPU COOLER

CPUTEMP (°F)

Prevent random system errors and extend the life of
your 80486 processor by more than 10 times with
the CPU-Cool. Reduces the operating temperature
of a typical 486-50 from 185°F (Intel’s max. spec)
to a safe 90°%F! Consists of an ultra-quiet mini-fan
embedded in a sculptured heat sink that easily
mounts on the CPU. Powered by a spare drive
connector. Effective, inexpensive insurance!

CPU-COOL $39

WE REPAIR ALL BRANDS

We provide fast, low-cost, expert
repairs and upgrades on Compags
and other proprietary computer
power supplies. Requests for
custom outputs, cable harnesses,
and cooling fans are welcome.

INTERNAL ON-LINE UPS

Protect your PC -
and its data from ||
power surges, sags,
and outages with

our UL-approved ||
InnerSource,

a combined
AT/Tower

power supply

and On-Line UPS. Its !
auto-recharge battery provides up to 15 minutes of
backup power for both your PC and monitor. This
reliable, integrated protection costs less than an
equivalent 550VA external UPS, and it saves space
too! A Novell interface is available.
INNERSOURCE AT/TOWER......... $349

e —

PC POWER & COOLING, INC.

“THE LEADER OF THE PACK”

5995 Avenida Encinas, Carlsbad, CA 92008 ¢ (619) 931-5700 ¢ (800) 722-6555  Fax (619) 931-6988

Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool and TwinPower models guaranteed for 2 years. All other products guaranteed for | year. Hours: 7 am. - 5 pm. (PT) Mon. - Fn.

©1992 PC Power & Cooling, Inc. Silencer, Turbo-Cool, ThermaSense, TwinPower, CPU-Cool, and InnerSource are trademarks of PC Power & Cooling, Inc. All other brand names are trademarks or gi
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Shitt all of your soft

Introducing Intel doubling” technology. an OverDrive n s RS StE T IEC T I EVICCRE
OverDrive Processors Processor gives you plenty of added  erg . -~ ‘

Windows®
for your i486° DX PC. power—up to a 70% performance == —

Would you like to visibly increase  boost systemwide. ko

the speed of all your applications? And that power will benefit itz
Then it's time you shift your 1486 every application you run on DOS,  auecar
DX or SX system into high gear. 0S/2. Windows, or UNIX—from e . -

) s L c p ) _— e
Using Intel’s ingenious “speed AutoCAD" to WordPerfect” and Secowds

1992 Intel Corporation. i486 and OverDrive are tradeniarks of Intel Corporation. *All products are trademarks of their respective companics
In cases where there is no OverDrive socket. Intel recommends installation by a qualified technician




ware nto high gear.

nearest dealer, call 1-800-538-3373,
ext. 228. Because when it comes to
running software, there’s only one
gear. High.

over 50.000 applications in YT ¥TYY W and keep up to speed on all
between. WE MAK the latest software develop-
It's easy to install an (7 ments, you need the future
OverDrive Processor. Just of PC upgradability: Intel
plug the single-chip upgrade | Fioumre anoren 2 OverDrive Processors.
into the vacant OverDrive  1-800-538-3373 To find out which
socket' and you're ready to go. Faster. OverDrive Processor is right
So to rev up your 1486 system for your system or to locate your

Circle 107 on Inquiry Card.




DENNIS
ALLEN

The premier computer
testing lab becomes
a member of the
BYTE family

| EDITORIAL

TESTING AND CPUS

oes it reually have to be Intel inside? Frankly,

that’s a good question, and it’s a question that

CPU makers Cyrix and AMD—who make Intel-

compatible CPUs—would like you to ask. To

make matters even worse, if you take the CPUs
made by those companies and throw in a few from IBM,
there are 14 varieties of Intel-compatible CPUs avail-
able, and the list is continually growing.

So the BYTE Lab took on
the task of answering that
question, and our testing edi-
tors began looking for the best
way to evaluate the different
processors. Performance bench-
marks alone do not work—
they’re designed for testing
complete systems. Moreover,
system performance testing doesn’t tell you much, if
anything, about compatibility. And compatibility is the
first concern buyers have in considering an Intel alter-
native. In the end, speed matters only if the CPU can run
the software you want to use.

To address the compatibility issue, as well as to test the
CPU speeds, we joined forces with the National Soft-
ware Testing Laboratory, the leading testing company
in the computer industry. NSTL was a pioneer in com-
patibility testing, and you may be familiar with the test-
ing reports it publishes: Software Digest, PC Digest, and
LAN Reporter.

NSTL has dozens of testing experts and occupies
20,000 square feet of a state-of-the-art test facility. The
NSTL staff, much like the BYTE Lab staff, includes
many of the most knowledgeable testing engineers and
analysts in the world. By working with the talents of
these people, we were able to answer some fundamental
questions about CPUs. The whole story starts on page
114, and anyone who needs to know whether to buy an
SX, SL, DX, or Intel-compatible CPU needs to read
*“Make the Right CPU Move.”

This whole issue of testing is worth exploring. It seems
like every computer magazine has some kind of lab, and
readers must find it all a little confusing. Why, there are
interoperability labs, LAN labs, Unix labs, multimedia
labs, and so on and so forth. A photo of a competitor’s lab
even showed what looked like fiber-optic cable running
around the room. On closer examination, however, that
“fiber-optic cable” turned out to be a flashing disco light
like the kind you can buy at Radio Shack.

The real worth of a testing lab is not measured by its
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name, its looks, or even its test equipment. It’s the peo-
ple who plan, develop, and conduct those tests and write
the analysis that matter. The quality of the test data de-
pends on the ability and the integrity of the technical
people who operate a testing lab.

It’s one thing to write an article for BY TE—that takes
considerable talent and expertise. But to develop and
conduct a test to meet BYTE’s requirements is some-
thing that only a few people are qualified to do. Our stan-
dards are tough because that’s what you demand, and
I’'m happy to say that NSTL meets those standards.

In fact, I'm particularly delighted to announce that
NSTL and its staff are now part of the BYTE family.
Wait, delighted is too mild a word—I"m really excited.
This new alliance with NSTL will let BYTE bring you the
absolute best information on products and technology.

NSTL has a large suite of over 60 testing methodolo-
gies that range from performance to compatibility to us-
ability. NSTL’s commercial testing division has per-
formed private tests for customers with familiar names
like AMD, Borland, Cyrix, IBM, Intel, Lotus, Microsoft,
and others.

NSTL has developed the most extensive private test-
ing facility for computers in the world. And like BYTE,
NSTL is a worldwide leader, with locations or affiliate op-
erations in France, the U.K., Canada, and Singapore.

Highly skilled people, a worldwide operation, a large-
scale testing facility, expertise in compatibility testing—
it’s easy to see that NSTL and BYTE are a good match.
You can also bet your bottom dollar that in a few short
months, our joined forces will bring something new to
computer publishing.

No, we won’t make BYTE one big product review.
We’ll continue to provide proportioned coverage of tech-
nology and products that helps you make strategic de-
cisions. BYTE is committed to delivering the information
you need—not a lot of fluff.

So what's really cooking at BYTE and NSTL?

WATCH THIS SPACE.

—Dennis Allen
Editor in Chief
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...Spreadsheet

Quattro Pro for Windows is the most usable spreadsheet ever
macle. Built with Borland’s renowned object-oriented technology,
Quattro Pro for Windows" is packed with hot new features you won't

find in any other spreaclsheet.

NEW! Spreadsheet Notebooks* with
customizable Tabs are nothing less than
a revolution in spreadsheet ease of use.
Now vou can intuitively organize and
manage your spreadsheet data.

NEW! Object Inspector™ menus end

the hassle of searching throngh menus.

They're simpler than 1-2-3. Just click

the right mouse button anywhere on the
screen to get a list of what vou can change

and change it right there.

NEW! Database Desktop is the
easiest way to incorporate dBASE® and
Paradox” data into vour spreadsheet.
Just what vou'd expect from Borland,
the leader in database technology.

NEW! SpeedFill™ .ud SpeedFormat™
slash setup time by antomatically filling in
spreadsheet headings and formats,

NEW! SpeedBars™ are context-
sensitive and customizable. Speed Bar
icons give vou pushbutton access to vonr
most frequently used commands.

NEW! Presentation Graphics and
drawing tools that rival those of Freelance
and Harvard Graphics are built-in. You
don't need to buy a separate graphics

package.

YES! Compatible with Lotus 1-2-3
files, macros, and publishing styles and
with Excel .XLS files.

Find your spreadsheet
information in a flash!

From evervday tasks to complex projects,
Spred(lsheet Notehooks are the easiest
way to work with vour spreadsheets. By
incorporating nultiple spreadsheet pages
in a single file (one notebook can handle
up to 256 spreadsheet
pages), vou can break
any complex sprea-
sheet into easy-to-
manage pieces.
Assign meaningful
names to vour notebook tabs and finding
information is as easy as flipping throngh
a notebook.

Notebooks are the smart way to do 3-D
spreadsheets! You can present data in
flip-chart stvle and format pages in a
group, like chapters Because vou navi-
gate easily, it's simple to build muli- -page
maodels.
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Notehooks

You may never open
the manual

Quattro Pro for OBJECT
Windows is the most INSPECTOR™
usable spreadsheet

ever. With Quattro

Pro for Windows’

object-oriented user

interface, every action

you take is easier and faster.

Object Inspector menus let you make
one-step changes to any object on vour
screen with just a click of the ng/zt mouse
button—no more searching through lay-
ers of pull-down menus.

Context-sensitive, customizable
SpeedBars™ give vou pushbutton access
to your frequently used commands.
Drag and Drop lets vou move or copy
data instantly with the mouse.

“Quattro Pro for Windows and Spreadsheet Notebooks have patents pending.
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Built-in graphics rival
standalone packages

Quattro Pro for Windows gives vou extra-
ordinarily powerful graphics tools Duilt-in.
You'll never have to leam a separate
graphics package.

Get 35 2-D und 3-D graph types—
with thousands of variations. Then
enhance vour graphs by adding text.
lines, arrows, and built- in clip art.

Use the Slide Show and Light Table
to create incredible electronic presen-
tations. Arrange and rearrange slide
shows in seconds and custoniize them
with dazzling transition effects.

You can create 35mm slides
and overheads, too. No other
spreadsheet gives you all this
presentation power.



Database Access

| FEATURE

ORGANIZATION

Spreadsheet Notebooks N N

Nameable Tabs N N

o Sl Page RN ENEEE
True 3-D Consolidation Y N Y N Y
EASE OF USE

Right Mouse Button Formatting Y Y N N N
Object Inspectors Y N N N N
Context-sensitive SpeedBars | § Y Y N N
SpeedFill and SpeedFormat | § Y Y* N N
Drag and Drop Y Y N N N
GRAPHICS AND PRESENTATIONS

3-D Graphs Y Y N N N
Slide Show with Light Table Y N N N N
b e e e | v | W [ W | ow | W
DATABASE ACCESS

Daha Tals L L LR
Database Desktop Y N N N N
CUSTOMIZATION

Macro Buttons on Spreadsheet Y Y N N N
Visual User Interface Builder Y N N N
COMPATIBILITY

Reads Quattro Pro, Excel,

1-2-3 Files and Styles Y N N N N
(including Allways & Impress)

Runs Your QPro & 1-2-3 Macrost| Y N N N N
ANALYSIS

Optimizer IE Y vy [ v [y

*Requires add-in.

Only Quattro Pro for Windows gives »
you a Light Table to arrange your
electronic slide shows in seconds.

tSome 1-2-3 macros may
require modification

GRAPH1

Effect [Cut
Overlay Display time B

(luattro Pro heats

Outstanding 1-2-3
and Excel compatibility

Quattro Pro for Windows is the next-
generation Windows spreadsheet. It is the
only spreadsheet that gives you both inno-
vation and compatibility with Lotus 1-2-3,
Excel, and Quattro Pro. Quattro Pro for
Windows supports 1-2-3 files, macros,
and publishing styles, including
Allways, Impress, and WYSIWYG. It
also supports Excel XLS 3.0 and 4.0
files. What's more, Quattro Pro for
Windows is mucl more compatible
with 1-2-3 than Excel. For example,
unlike Excel, Quattro Pro formulas, ranges,
and command actions (like moving blocks)
work as 1-2-3 users would expect.

Fast database access
to dBASE and Paradox

Only Quattro Pro for Windows gives

vou easv access to database information.
Borland’s unique Database Desktop' lets
you view, edit, and copy dBASE and
Paradox tables directly from within
Quattro Pro. And only Quattro Pro for

—
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The Database
Desktop: Only
Borland makes
access to dBASE
and Paradox
data this easy
with QBE.




Windows has Querv By Example, so you
can ask questions about vour data with
point-and-click ease. Since it’s from
Borland, the database leader, you can
count on it working right, even in network
environments.

Create custom
applications in minutes

Because of its object-oriented design,
only Quattro Pro for Windows makes it
easy to customize your spreadsheet. All
the tools are there for you to create your
own custom dialog boxes, powerful time-
saving macros, and SpeedBurs.

Don’t settle for second best

Independent tests conducted by Usability
Sciences Corporation find that two out of
three Windows spreadsheet users tested
preferred Quattro Pro for Windows. Don't
settle for second best—get Borland's
Quattro Pro for Windows today!

-2-3 and Excel!

-l 05> -

Quattro Pro for Windows and DOS

I now together for the price of one!

Imagine! Getting the world’s best Windows spreadsheet and best
I DOS spreadsheet for the price you'd ordinarily pay for just one.

We call it WinDOS, an unprecedented offer that makes the transi-
I tion from DOS to Windows fast, easy, and painless,

Buy Quattro Pro WinDOS because it’s the hands-down best
I Windows spreadsheet, and get the top DOS spreadsheet FREE!
Or buy Quattro Pro WinDOS because it’s the absolute best DOS
spreadsheet, and move to Windows at your own pace—your
Windows spreadsheet is already bought and paid for.

See your dealer today or call now!

1-800-331-0877, ext. 5726

In Canada, call 1-800-461-3327

Limited-time offer!

1 contrbiale SN ot -
. a1 108 n i cas matheis

QUATTRO PRO

ORLAND

Software Craftsmanship

Copyright © 1992 Borland International, Inc. All fights reserved. All Borland product namses are trademarks of Borland International, Inc. Bl 1542.1
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Introducing Borland Pascal with Objects 70

BORLAND PASCAL

WITF OBJECTS

SOPACHANTED

B B .
BDRONEN SYSB K A

FREE|
[ =]

BORLAND PASCAL
WITH OBSECTS” L

BORLAND

Break the 640K harrier

Borland just blew away the
limits to programmer pro-

ductivity. Now you can
break through the 640K
barrier with DOS Protected-mode (DPMI)
applications that give you up to 16Mb for
code and data. There’s even a DOS ex-
tender included, free.

Cross-platform DLLs
in Windows or DOS

You get the full power of Object-Oriented
Programming for creating full-blown
Windows or DOS applications. Every DOS
DLL that you create to run in protected

B ORLAND

mode is automatically binary-compatible
with Windows. That means you can share

i Get the most significant
and swap DLLs between Windows and |
I

upgrade in Pascal history today!

You’ll be amazed at the power and produc-
tivity capacity built into this breakthrough
new version of Pascal. Best of all, Borland
has accomplished this without sacrificing
the legendary ease of use and learning that
has made Pascal from Borland the world’s
most productive programming language.

DOS, and even {ink with DLLs written in
C and C++!

Everything the professional
needs in one hox

First we combined Turbo Pascal Profes-
sional and Turbo Pascal for Windows. Then
we added hot new professional tools to cre-
ate the most complete Pascal development
system ever. Included are:

Get Borland Pascal with Objects 7.0 today,
and there will be no limit to your program-

ming productivity.
1
Borland Pascal
with Objects today, I
see your dealer
or call now, l
-800-331-0877, ext. 5019

In Canada, call 1-800-461-3327

e

®Integrated Development Environments
for Windows and DOS
= Application Frameworks™ for Windows
and DOS give you great-looking user I
interfaces with just a few lines of code.
= Break the 640K barrier with DPMI I
® ObjectBrowser™ for Windows and DOS
lets you see class relationships at a glance I
1

s Fastest compiler—85,000 lines per minute*

= Color syntax highlighting helps you spot
errors quickly

= Turbo Debugger,” Turbe Profiler,” and
Turbo Assembler”

» Resource Workshop and WinSight”

The Leader in Object-Oriented Programming

*On Compagq 386/23. Copyright © 1992 Boriand International, Inc. All rights reserved. All Borland product names are trademarks of Borland Internatwonal, Inc. B! 1536
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1800 IBM-2YOU

ow, buying a hot new system from the I1BM
PS/NValuePoint™ line is as easy as picking up

the phone. Its the quick. direct way to order a new

ThinkPad," other portable ('()ml)ll.lel‘%, and 1BM
pvr&onal prinlerﬁ. 10o0.

Simply call us 9 a.m.to 5 p.m.. any business
day. Most orders will be shipped within 48 hours.

PS/ValuePoint computers are inexpensive. but
deliver true I1BM quality. So now you can spend less
without settling for less.

Each PS/ValuePoint system is engineered
and tested to meet not only industry standards. but
also rigorous IBM standards for performance and
reliability.

I BM introduces



The HelpWare
Advantage

1-year onsite warranty'

Service response time:
4 hours on average?®

800# assistance—7 days
a week, 24 hours a day

30-day money-back
guarantee'

Configuration pictured
386SLC™/25 MHz
80MB hard drive

2MB RAM

PS/2® 8511 -VGA

5 slots, 5 bays & mouse
DOS 50 pre-installed

$1,299"
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48§ S$X/25 MHz
80/170MB hard drive
8MB RAM

PS/ValuePoint 6312-SVGA
§ slots, 5 bays & mouse
0S/2® 20 pre-installed

$1,629* 80MB
$1,849* 170MB

386SLC/25 MHz
170MB hard drive

4MB RAM

PS/ValuePoint 6312-SVGA
§ slots, 5 bays & mouse
DOS 5.0 pre-installed

‘Warranty ang 30-day guarantee inform: hon avariable from (BM and IBM authonzed dealers “Available Monday througt Frissay, 8 & m.-5 pm_in your time zone, when senced by 18M o 1BM

Authonzed Personal Systems Servicers Apples 1o 1BM drect sales onty *1BM prces onty IBM 0S/2 and PS/2 are registered trademarks and PSNValuePant ThinkPad, HeipWare and 386SLC
e rademark; ofIntermational Business Machines Corporation The Intel (nside LDgo 15 3 ¥adermark of Intet Corporatiow € 1992 1BM Corporation

PS/ValuePoint

The PS/ValuePoint line features a range
of 386 to 486 processors, 80 to 170MB hard drives
and standard 2 to 8MB RAM. And cach system
is easily expandable and ready to network. So it
keeps your costs down and protects the investments

HelpWare." our comprehensive service and support
plan thats unmatched in the industry.

'To put a very affordable PS/ValuePoint to work
for your business, call today.
Or visit your IBM authorized

——
- L
- . - A — —
youve already made. dealer (dealer prices, terms - e—— = ———
- N . R " . - - - - aay -
Plus, every PS/ValuePoint comes with IBM and offerings may vary). ————

two new lines.
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Is Unix Dead?

n “Is Unix Dead?” (September), Tom

Yager and Ben Smith delivered a cogent
discussion of the current state of Unix.
The U.S. Department of Commerce’s
Thomas Giammo notwithstanding, the
article did not, as its title suggested, buy
into the Windows NT scam. Giammo's as-
sertion that Windows NT will wipe out
Unix by the mid-1990s reflects the mar-
keting hysteria perpetrated on corporate
America by Microsoft.

To suggest that Windows NT is going
to blow Unix off the desktop and into pro-
gramming oblivion is to forget a simple truth: Unix is
simply one of many capable players in the field. And it
has just started to move to the desktop in the last five
years. Business is making a heavy investment in Unix
worldwide for a very good reason. Unix is not simply
another operating system. It is the lingua franca of
operating systems.

Mike McKinlay
Dubugque, 1A

our September cover story, wherein you suggest that

Windows NT would provide the “most powerful ad-
versary [to Unix] to date,” was published at the wrong
time. April 1 would have been more apropos.

On the other hand, I might be wrong. As soon as Win-
dows NT is available in Cray XMP or Convex C-220 ver-
sions, I'll be happy to consider turning these machines
into single-user systems for the sake of a “well-integrated
scalable font subsystem.”

My research group and I would like to thank you for a
good belly laugh.

Daniel P. Dolata
Tucson, AZ

was befuddled by your September cover story, which
states that “soon, Unix will face its most powerful ad-
versary to date: Microsoft Windows NT. Will Unix sur-
vive?” How can BYTE make a comparison between a
venerable, proven operating system like Unix and a big
question-mark vaporware operating system like Windows
NT? Unix, like DOS, is here to stay. But Windows NT?
Couldn’t you have compared Unix with an operating sys-
tem (e.g., OS/2) that is on the market today and has
known features and capabilities? I was amazed that the
authors mentioned OS/2 only three times, as little more
than a footnote to the imagined “big battle” between Unix
and Windows NT.
Dan Butterfield
Keller, TX

would like to respond to “Is Unix Dead?” and Dennis
Allen’s editorial comments regarding Unix-specific
magazines. While Unix has a tradition of technical inno-

WE WANT TO HEAR FROM YOU. Address correspondence
1o Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough,
NH 03458 , send BIXmail c/o “editors," or send Internet Mail 1o
letrers@bytepb.byte.com. Letters may be edited.
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vation, that is not the reason for its past
growth and continuing global success.
What your story fails to mention is the de-
sire, on the part of the world’s major com-
puter customers, not to be tied to a single
vendor for any computing solution. Using
open systems such as Unix, these compa-
nies have been freed from the bonds of
proprietary mainframe and minicomputer
vendors. So why would they want to re-
turn to a single vendor for their desktop

i

St gy solution? The answer is that growing
and the Flanet N ,
BT numbers don’t and won’t.

At UnixWorld, we regularly address the
shortcomings of Unix and the potential of
its challengers. Although we respect the marketing clout
of Microsoft, we won'’t fall for its hype about Windows
NT so hard that we write a premature obituary for Unix.

Dave Flack
Editor in Chief
UnixWorld

BYTE International

hank you for the editorial announcing BY TE's new
international focus and the elimination of the separate
International and U.K. pages. I had been planning to write
to say that I would prefer to receive a U.S. version of
BYTE, since I already read about U.K. developments in
the U.K. magazines. I am pleased, therefore, to see the
removal of the U.K. section in BYTE.
John Bamfield
Croydon, U.K.

The Artichoke Theory

Nolan Bushnell is right on target with his artichoke the-
ory about the need to make user interfaces simpler
and easier to learn (see “The Artichoke Theory,” Septem-
ber). However, simplicity on a program-by-program basis
is not enough. We need a way of working the low-level
functions of every program into identical keyboard com-
mands so that new users won'’t have to learn so many
commands.

Why not design a new expanded keyboard with two or
three rows of named universal function keys on the left as
well as the usual function keys across the top and to the
right? A few suggestions for new keys include Help, Print,
Copy, Save, Macro, Find, and Exit. Programs would then
be modified to support these function keys. Once a pro-
gram was learned, the user could learn any other program
without learning a new set of keystrokes.

Susan A. Henderson
Chicago, IL

read “ The Artichoke Theory” (September) and “The
Productivity MacGuffin” (August) with interest. I think
that the following factors are crucial to the lack of produc-
tivity: (1) People don’t realize the value of system admin-
istration expertise, and (2) people don’t use Unix.
Marty Leisner
Rochester, NY



We slash interface

development time across
DOS, UNIX, POSIX, VMS...

(and we can prove it!)

C-Programmers:
See for yourself how
Vermont Views™
can help you create
powerful user
interfaces—whatever
your environment!

If you want to create sophisticated
user interfaces—and save tremendous
time and effort doing it—Vermont
Views is exactly what you need.

Vermont Views isn’t just a com-
mon interface package. It’s a deep,
flexible, menu-
driven screen
designer supported
by a C library of
over 580 functions.
It lets you create
the ultimate user
interfaces for
complex database applications—in
a fraction of the time it would take
to code them yourself!

With Vermont Views, you create
screens interactively. Designing is fast,
and creative. And changes—both tiny
adjustments and huge reworks—are
incredibly easy.

Pull-down menus, window-based
data-entry forms with tickertape or
memo fields, scrollable form regions,
choice lists, context-sensitive
help... All these interface objects
(and more) are immediately
accessible. And with Vermont Views,
even terminal-based applications can
have the elegant features usually
found only on micros.

© Copyright 1991
Vermont Creative Software
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Fast prototypes,
faster applications.

With most systems, you have to
throw away your prototypes when
coding begins. But with Vermont
Views, prototypes become the actual
applications!

Menus, data-entry forms, and all
screen features are usable in the final
applications without change. So not
only do you avoid creating code
from scratch once, you don’t have
to do it twice!

It’s the
universal solution.

Vermont Views
operates completely
independent of hard-
ware, operating
system, and database.
Any interface you
create can be ported
easily among DOS,
UNIX, POSIX, and VMS.

You can use Vermont Views with
any database that has a C-language
interface (including Oracle, Informix,
db_Vista, and C-Tree). You can run
it on PCs, DEC, NCR, HP, AT&T,
and other systems. You don’t have
to pay runtime fees or royalties.
And full library source is
available, too.

What’s more, your DOS
applications can have full
mouse control, and work in

Vermont
Creative
Software
Pinnacle Meadows
Richford, VT 05476 USA
Phone: (802) 848-7731
FAX: (802) 848-3502
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graphics as well as text modes!

Don’t take our word for it—put
Vermont Views to the test. Call or
fax now for your personal, free
demonstration kit. Or order Ver-
mont Views with our 60-day,
money-back guarantee.

Either way, you’ll seeimmediately
that Vermont Views is a cut above
the rest.

Call for your
FREE demo kit!

800-848-1248

(Please Mention
“Offer 357")
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THE TOSHIBA T3300




OVERLOOKED,
ENGINEERING.

- GHOICE
) August 71992 i l
Toshiba T3300SL |

InPC Magazines |
| surveyof 65 notebooks

[ guess who received Edicors

. Chouwx honors [

The T33008L weighs
only 595 pounds and fits in
half a briefcase. (Leaving
pleney of room for your

tuna sanduach

You can call real
live Toshiba techniciuns |
toll-free for complete
product support

|
e D |
| '"il\Slde

They say nothings perfect.

We say, they haven't seen our T3300SL.
The notebook that leaves so little room for im-
provement, the editors of PC Magazine named
it one of their Editors’ Choices for 1992.

From its bright, easy-to-read LCD screen
to its light-as-a-feather weight, the T3300SL
may very well be the best-designed 386 note-
book you can buy.

And mind you, by “best-designed; we
don' just mean “most features”

By “best-designed; we mean a combina-
tion of technology thats been chosen because
its even more impressive in the real world than
itison paper.

Our engineers gave this Toshiba a rapid
fire 25 MHz 386SL microprocessor, a PCMCIA
slot, and your choice of an 80MB or 120MB
hard drive, not to mention all the other qualities
that make a Toshiba a Toshiba. Namely, stan-
dard size keys with full key travel. Compatibility
with our DeskStation [V And Maxtime™ power
management, which lets you get the most out
of yet another virtuous feature: a powerful
Nickel Hydride battery.

So like we said, if you can build a better
balanced 386 notebook, talk to Engineering.
And if you cant, talk to your nearest Toshiba
dealer. The toll-free number is below.

(Surely you didn't think wed overlook that,
did you?)

In Touch With Tomorrow.

TOSHIBA

1-800-457-7777

© 1992 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation
All products indicated by trademnark symbols are trademarked and/or registered by their respective manufacturers.
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PC Environmentalism

'm grateful for the much-needed discussion you pro-
vided of the environmental costs associated with per-
sonal computing (“The Greening of Computers,” Septem-

ber), but I must take issue with the authors’ estimate of
PC power consumption. The figure of 150 watts is hope-
lessly low. Perhaps they were confusing output supplied
with input required. Even the original IBM PC, rated at a
meager 63.5-W DC output, consumed 300 W, according
to the technical reference manual.

My current 386/25 clone has a 200-W power supply, so
it can support three times as much drain on its 1/0 bus as
the original IBM PC, but its power consumption is listed
as *90-130 VAC 6 AMP”—in other words. 110 volts X 6
amperes, or 660 W. Leaving my PC on all the time, even
with the peripherals turned off, would consume 5780
kilowatt-hours—four times more than the figures given in
the article.

Norm Gabowitz
Halifux, Nova Scotia

Iam skeptical about the “greening of computers.” I am
not opposed to the idea insofar as it flows naturally
from basic improvements to hardware and software. (The
current ().5-micron semiconductor technology is a good
example.) But given the marginal quality of most hard-
ware and software, | tremble at the consequences of mak-
ing greening a major priority. When you make the ma-
chine ecologically pure, it is likely to be at the expense of
functionality and reliability.

Turning a high-voltage device such as a monitor on and
off more frequently is likely to accelerate the inevitable
date when it blows out. The suggestion that it is ecologi-
cally desirable to put documentation on-line instead of
printing it is nonsense, since computer manuals, unlike
newspapers, are not normally discarded. It may be good to
have on-line manuals for context-sensitive help, but much
on-line documentation is not very context-sensitive. In the
end, one is likely to print the documentation out, using far
more paper and ink than would a printing press.

Let computers prove themselves as computers before
vendors start asking for special favors because their com-
puters are “green.”

Andrew D. Todd
Philadelphia, PA

’m encouraged by the efforts made by some in the
computer industry to be part of the environmental solu-
tion. When is BY TE going to take up the cause and list
the various environmental attributes of tested equipment
in its BY TE Lab reports? Publishing power consumption,
average material waste in production, and the like would
be a powerful tool to encourage computer equipment
vendors to consider more seriously the economic costs of
ignoring their environmental record.
Rob Taylor
Vancouver, British Columbia

Object-Oriented Objections
read “In Search of an Object-Oriented File System”
(September) with some irritation. While Jon Udell is

correct about the division of data and executable files in
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Windows and the need to use file extensions to specify
who created what file, he’s mostly wrong about OS/2.

My understanding of OS/2’s extended file attributes
and the Mac resource fork suggests that the two systems
work rather similarly. If you use the HPFS (High Perfor-
mance File System), you can name a file anything you
damn well please, as long as it’s less than 256 characters
long. One of my Excel spreadsheets is named
“Biosym.Costs.92-94.” If you inspected the properties of
this file, you’d find that the extended attributes include
both the fact that it’s an Excel spreadsheet and the appro-
priate icon. What'’s the difference between this and the
Mac resource fork? While it is true that the number of
properly HPFS-aware applications is small, they do exist
and do work.

Finally, Udell’s object-oriented file system allows him
to search by file category. He can already do that through
the HPFS and search by file type. This puts up a scroll list
of all the registered file types (ASCII, OS/2 command
file, and so on); he can pick one and search for it. A lot of
what he describes works now in OS/2 and has since ver-
sion 1.2. Udell ought to publish a clarification.

Adrian Goldman
Piscataway, NJ

J on Udell may have erred in his discussion of the Work-
place Shell. Native WPS apptications should include
document templates that contain associations, thus linking
all documents to applications that can act on them. A true
WPS application need not, and should not, have either
print or file open options.

DOS applications are linked to their creators by file
extensions. Linking each data file manually would be te-
dious, and because of the way that DOS applications save
files, using extended attribute-based linkage is risky. File-
extension linkage is very simple. Within a program refer-
ence object, the Association Settings option lets you add
“names.” The file extension is added in the form of *.txt,
*wkl, and so on. It is simple and effective. DOS applica-
tions also naturally support drag-and-drop launching.

John Faughnan, M.D.
Escanaba, MI

Dr. Faughnan points out that you can associate FAT (file
allocation table) files with program reference objects by
way of filename extensions. That's true. Mr. Goldman
adds that HPFSS files created by HPFS-aware OS/2 pro-
grams can also supply a type attribute (e.g., Excel spread-
sheet) that you can use as a search key. That's also true.

My point, however, was that OS/2 2.0's WPS object
svstem inhabits one hierarchical name space, and its file
svstem inhabits another. You can build mappings between
the two by creating WPS objects that refer to files. But
when you search for something, where do you look: in the
object system or the file system? Until the object system
can seamlessly acquire the contents of existing file sys-
tems and capture all new work, you'll always be living in
two parallel universes. This is emphatically not just an
0S/2 WPS issue. Windows, NewWave, and the various
Windows shell alternatives have the same problem (al-
though NewWave, in particular, is more aggressive than
0S/2 about acquiring existing files into the object system).
I stand by what | said. We need real unification of objects
and files, and finding an evolutionary solution is going to
be tricky.—Jon Udell m



Windows

" NT Development Tools from WATCOM
Featuring powerful new GUI debugger

NOW available in Beta

Call 1-800-265-4555

to enroll.

» The Widest Range of 32-bit Intel x86 Platforms
32-bit DOS. 32-bit Windows, 05/2 2.0, AutoCAD ADS

» The Industry’s Leading Code Optimizer
Advanceg giobal optimizer with new 486 aptimizations

> The Most Comprehenswe Toolset
ected-m Ge compiler and jinker
'vcu'\ -frez rua-time. tigeqsed
oft- SPK. and mors

» The Best Value in 32-Bit Tools: $895*

Unleash 32-bit Power!

WATCOM (9.0/386 lets you exploit the two key 32-bit
performance benefits. The 32-bit flat memory modei
simplifies memory management and lets applications address
beyond the 640K limit. Powerful 32-bit instruction processing
delivers a significant speed advantage: typically at least a 2x
speedup.

You Get:

> 100% ANSI and SAA compatible compiler and libraries C9.0/386
passes all Plum Hall Validation Suite tests

> Extensive Microsoft compatibility simplifies porting of 16-bit code

> Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps

» Comprehensive toolset includes debugger, linker, profiler and more

» DOS extender support for Rational, Phar Lap and Ergo

» Run-time compatible with WATCOM FORTRAN 77/386

32-hit DOS support includes the DOS/4GW 32-bit DOS extender by
Rational Systems with royalty-free runtime license

» Virtual Memory support up to 32Mb
32-bit Windows support enables development and debugging of
true 32-bit GUI applications and DLLs.

» Includes licensed Microsoft SDK components

32-hit 0S/2 2.0 support includes development for multiple target
environments including 0S/2 2.0, 32-bit DOS and 32-bit Windows

> Access to full 08/2 2.0 API including Presentation Manager

> Integrated with IBM Workframe’2 Environment

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

Novell’s Network C for NLM's SDK includes C/386

The Industry’s
Choice.

Autodesk, Robert Wenig, Manager, AutoCAD for Windows:
“At Autodesk, we're using WATCOM C/386 in the development
of strategic new products since it gives us a competitive edge
through early access to new technologies. We also highly
recommend WATCOM C/386 to third party AutoCAD add-on
(ADS and ADI) developers.”

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

GO, Robert Carr, Vice President of Software: “After looking at the
32-bit Intel 80x86 tools available in the industry, WATCOM C was
the best choice. Key factors in our decision were performance,
functionality, reliability and technical support.”

IBM, Jobn Soyring, Director of OS2 Software Developer Programs:
“IBM and WATCOM are working together closely to integrate these
compilers with the OS/2 2.0 Programmer’s Workbench.”

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

Novell, Nancy Woodward, VP and G.M., Development Products:
“We searched the industry for the best 386 C compiler technology
to incorporate with our developer toolkits. Our choice was
WATCOM.”

WAT=—=—= 1-800-265-4555

The Leader in 32-bit Development Tools

415 Philip Street. Waterloo, Ontario, Canada. Telephone: (519) 886-3700, Fax: (519) 747-4971. * Price does not inciude freight and
taxes wher applicable. Authorized dealers may sell for less. WATCOM C and Lightning Device are tradnmarks of WATCOM

Intermational Corp. DOS/4G and DDS/16M are trademarks of Rational Systems Inc. Other trademarks are :he properties of their
respective awners. Copyright 19%2 WATCOM International Corp.
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Pick your power! When you buy any
4865X-25 thru the ZEOS Windows sys-
486DX2-66. And up- tem you can choose
grading is easy with 2 of 3 Windows
3y our Zero Insertion applications: Lotus
Force (ZIF) socket. The on-board SCSI option lets 1-2-3 for Windouws,
B Note the extra row of you add SCSI I or II devices Ami Pro and
B pins for the future anytime. SCSI hard drives, Freelance
Bl OverDrive” CPUbased  opticals and more are easy Graphics for
2 on Intel’s P5 technology.  to add. Windows!

/FOS Gives You More,

You simply get more. For less. When everyone else started cutting prices by giving
less, ZEOS had a better idea—Use the very latest technology to design an entirely new
line of high performance upgradables that allow us to charge less while giving more.
You're going to love it!

ZEOS. THE UPGRADABLE EXPERTS.,

Nobody knows upgradability better than ZEOS. After all, ZEOS was one of the first to
introduce truly high-performance upgradable PCs. Now using the latest in high-integration
technology we've made a good thing even better, right up to the 486DX2-66 and beyond.

How far beyond?

Try the future OverDrive” processor based on Intel’s P5 technology! Start today with
the 486 CPU of your choice. Select between the 4865X-25 or 33, the 486DX-33, the
486DX2-50 or the 486DX2-66. Then, in 1993, you'll be able to add the new super proces-
sor (you'll note the extra row of pins around each side of your CPU upgrade socket; that's

what they’re for). Maximum power today and tomorrow.

Consider the Vertical TWO VESA STANDARD LOCAL BUS SLOTS.
yooffi",: . ut‘jf ;;r'(’lg: ll;lli While the others are talking about local bus, often creating
system in our eightbay ~ their own non-standard solutions, ZEOS gives youa VESA
vertical case. It comes future. As a working member of the VESA Standards Com-
complete with our mittee, ZEOS has incorporated two slots conforming to the
high-capacity power recently established VESA standard.
Supp lﬂ‘ézd ”1‘”’ ‘55’5”[ g What does this mean to you?
R G IS Unparalleled VESA local bus performance! We've taken one
of your two VESA local bus slots (which can also be used for
— e standard 16-bit cards if you wish)
and added a screaming local bus
video card. Windows has never
moved so fast! And with our bus
mastering capability, a second local
bus card can be added in the future
as well. ZEOS gives you more
performance options than anyone
else. Take a closer look!

PEAK PERFORMANCE.
A ZEOS STANDARD.

With ZEOS, performance
enhancements are standard. If you
have a technical bent you'll love
reading about them. If you're a typ-
ical user, just tell your friends your
new ZEOS system has these things.
They’ll be impressed. Like what?

Mention your new system has FLASH

—




You can upgrade ZEOS systems feature award-
your systent now <. Y >\ winning reliability and
or in the future ‘A OQERAQ N support. Nine times

PICK YOUR POWER.

Or we can custom-build
a system to your exact
specifications!

W with our optional A\ [C Magazines
W 128K or 256K ) A Editors' Choice.
. / secondary cache >
W 10dules. » <
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BIOS for easy BIOS upgrades via disk or modem. Also mention your true 80486 VL.SI
chip set with burst mode memory support; talk about your high-speed memory expand-
able to 64MB. Mention your fast IDE HDD controller and your: hard drive with its own
built-in cache. Then talk about the other ZEOS performance options. Like your upgrad-
able high-speed cache!

THE CACHE OPTION IS YOURS.

Because painfully missing from many competitors offerings is the option for a sec-
ondary cache. With ZEOS you can add a secondary cache of 128K or 256K . This speeds
up many memory-intensive applications. Take it now or add it later if you wish. ZEQS
gives you the option. And that’s just for starters.

ON-BOARD SCSI IF YOU WISH!

Because your new ZEOS upgradable offers you the additional option of on-board
SCSI. By simply adding a single socketed SCSI chip to the board your new ZEOS sys-
tem supports both SCSI [ and SCSI II-type devices. You can now have SCSI hard drives
(running in addition to your standard IDE drives) plus tape backups, optical drives and
a host of other SCSI peripherals. Take it now or add it later. Only from ZEOS.

MORE FEATURES. MORE BENEFITS.

Like the two cooling fans you'll find in every ZEOS system. While ZEOS systems run
cooler than most with one fan we still give you two whisper-quiet cooling fans. The cool-
er your system runs the longer it will last. We also include a built-in surge suppressor in
every system. These are extra features the others can t or won 't offer you. From ZEOS,
they’re yours. No additional charge.

FREE LOTUS SOFTWARE TOO!

And don't forget, when you purchase any new ZEOS Windows-based system, you will
also receive your choice of two:
Lotus 1-2-3 for Windows, Ami Pro,

and Freelance Graphics. The soft- '

ware alone carries a suggested retail :

price of over $1,000 and we’re giving

it to you absolutely free. Now that’s

ZEOS Value. o

24-HOUR-A-DAY SUPPORLT.
AND MORE!

Remember too, ZEOS provides you with our top-rated 24-Hour-a-Day Toll-Free
“Technical Support. Plus your new ZEOS system is covered by our 30-Day Money-Back
Guarantee, One Full Year Limited Warranty, and our Express Parts Replacement Policy.

CALL NOW TOLL FREE.

800-423-5891

Ordering your new ZEOS upgradable system is easy. Simply pick up the phone and give
us a call. A friendly and knowledgeable ZEOS Systems Consultant is ready to answer
any questions you may have. You're going to love your new ZEOS system.

Why not give us a call right now!

Purchase orders from Fortune 1000 companies, governments and institutions subject to approval. Leasing programs are available. All
prices and specifications are subject to change without natice, Please call to confirm pricing. specifications and warranty details. The fol-
lowing are trademarks of their respective companies: ZEOS (ZEOS International, Ltd.). © 1992, ZEOS International, Ltd., 530 5th Avenue
N.W, §t. Paul, MN 55112 USA. ZEOS is a publicly traded company (NASDAQ symbaol: ZEOS), UPGR-BYT-9212
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Yaur choice of CPU with
upgrade options.

8MB of RAM expandable

to 64.

A full 245MB high-speed IDE
hard drive with built-in
cache.

Both 1.2 and 1.44 Teac® FDD.

ZEOS 14" Hi-Res 1024x768
non-interlaced VGA color
monitor with 1MB high-
speed VESA Local Bus card.

Two serial and one parallel
port.

Shadow RAM/EMS support.
Optional SCSI port (plug-in
chip) for SCSI | & Il devices.
Up?.rodoble high-speed
cache options of 128K and
256K.

Flash BIOS for easy BIOS
upgrades.

High-capacity power supply
with built-in surge
suppression.

Rugged ZEOS SpaceSaver
case with seven drive bays
and two cooling fans.

ZEOS RS/ 101-key keyboard.

Microsoft DOS, Windows and
a genvine Microsoft Mouse,
plus your choice of two Latus
applications for Windows!
ZEOS 24-Hour-a-Day Toll-
Free Technical Support and
complete Customer
Satisfaction Package.

4865X-25

4865X-33

486DX-33

486DX2-50

486DX2-66

Fax Orders: 612-633-1325
Government: 800-245-2449
TDD Orders: 800-228-5389
Outside U.S. and Canada:

612-633-6131

MasterCard, VISA, Am Exp,

Discover, Z-Card* COD
and Leasing Programs.

Open 24 Hours a Day,

365 Days a Year!

INTER,
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Coming Soon: Sparc Workstations at PC Prices

PARC-compatible workstations priced similarly to high-end PCs are expected
on the market by early 1993, thanks to a new low-cost microprocessor an-
nounced in October by Texas Instruments (Houston, TX). The new RISC-based mi-
croSparc (code-named Tsunami) delivers about 40 MIPS and costs only $179 in pro-
duction quantities. Other comparable SPARC chips cost more than $500, and
Intel’s 486DX /50, a CISC microprocessor also rated at about 40 MIPS, costs $502.
TI developed the microSparc (see the photo) with Sun Microsystems (Moun-
tain View, CA) and Mentor Graphics (Wilsonville, OR). The 50-MHz chip is com-
patible with SPARC International’s Version 8 architecture and SPARC software.
Packing 800,000 transistors in a 0.8-micron CMOS, the microSparc includes a 32-
bit integer unit, an FPU, an MMU (memory management unit), a data aligner/par-
ity checker, a DRAM controller that you can configure, an /O bus controller sup-
porting five SBus slots, a 4-KB instruction cache, and a 2-KB data cache. Power
consumption is less than 4 W. By comparison, a Sun Sparcstation IPX workstation
requires 29 chips for the same functions and consumes more than 20 W.

Memory is addressed on a glueless 64-bit bus, allowing up to 128 MB of RAM.
By mating the new microSparc chip with a pair of highly integrated 1/O chips
from NCR, systems designers need to add little more than memory and a clock
crystal to build a workstation that includes a parallel port, serial ports, a SCSI
connection, an Ethernet connector, and peripheral controllers.

Several companies are working on
microSparc-based systems for delivery
early next year. Hyundai Electronics
America (San Jose, CA) says it will have
a workstation priced at under $500() that
will offer better performance than a high-
end PC. Faye Briggs, Hyundai’s senior
director of engineering, said, “It [the
microSparc] allows SPARC to come into
a price range and achieve performance
that no other chip can match today. IBM
is trying to do the same thing with the
PowerPC, but this chip is here today.” A
British laptop maker, Cambridge-based
Tadpole, is said to be developing a
microSparc portable, but company of-
ficials had no comment.

—Tom R. Halfhill

In addition to breaking price barriers,
the highly integrated microSparc chip
consumes much less power than
comparable SPARC processors, making
it ideal for portable computers.

Windows Encroaches on Mac Color Publishing

AN FRANCISCO—Microsoft Win-
dows is rapidly invading Apple’s turf
of color desktop publishing, judging from
new hardware and software shown at the
Seybold Desktop Publishing Conference in

sion of QuarkXPress, a desktop publishing
program now popular on the Mac. Al-
though users have access to rival applica-
tions (e.g., Frame Technology's Frame-
Maker for Windows), Quark XPress has

September. Several companies are port-
ing major Mac products to Windows 3.1.

For example, Quark (Denver, CO) an-
nounced that it had begun shipping to dis-
tributors its long-awaited Windows ver-
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been an established tool among Mac users,
especially professional desktop publish-
ing bureaus, since version 3.0 was intro-
duced in 1990.

SuperMac Technology (Sunnyvale,
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Representatives for Microsoft
(Redmond, WA) have confirmed
that Windows NT won’t ship in
1992 and may not ship before
June 1993. Linda O'Neill, a
spokesperson for Microsoft, said
the company plans to follow this
fall's beta release of Windows NT
with another beta drop in January.
She said that Microsoft will not
release the operating system until
the first or second quarter of 1993.
Although many developers were
expecting Microsott to release the
operating system by the end of the
year, O'Neil said, “All along. the
goal was to ship the product when
done. It’s not like we have to ship
by December 31.” O

John Warnock, CEO of Adobe
Systems (Mountain View, CA).
says his company is porting Pho-
toshop to Silicon Graphics, Inc.,
RISC-based machines. During a
demonstration of Photoshop on
one of SGI's machines, he said
that although the port “is in the
carly stages,
the windowing
speed and tiling
of images is
very encourag-
ing. The ability
1a pan across
images is im-
pressive, and
we haven’t
even done any optimization.™
Warnock said the company is talk-
ing to third-party vendors to get
their filters ported to SGI ma-
chines. Asked what would be the
speed difference between the SGI
version and Photoshop running on
the fastest Mac, Warnock said, A
lot.” Adobe’s Premiere program
for assembling and editing digital
video movies is also being ported
to SGI machines. Don't forget:
Apple’s QuickTime is also being
ported to the SGI platform. [J
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computing easier. And it’s ideal for people
who need to use the most powerful hardware
and applications available.
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Its a fully 32-bit, scalable,
multitasking Windows operating
system with built-in networking
capabilities and advanced
security. It will be available to
end users in early 19937

(800) 426-9400, Dept. HMA. Outside the U.S. and Canada, call (206) 936-8661. Customers in Canada, call (800) 563-9048. Microsoft is a registered trademark and Windows, Windows NT and the Windows logo are trademarks of Microsoft Corporation.



Introducing WInc
Its based on the 1dea th

require a generous ¢

Now several people can

All it takes is a few clicks of share printers, so everyone

the mouse to share files and cﬁ'sﬁf}fgc rfu’»:;’ tene’pzls‘.”
share information. No more Just by clicking a button.
long walks doun the hall

MICROSOFT
WINDOWS FOR
WORKGROUPS

Weve also included Microsoft
Schedule+, so you can manage
calendars and schedule meetings with
others. And you can spend more of
your workday actually working.

Since weve included Microsoft Mail,
you can instantly send electronic
mail to individuals or everyone in
your workgroup. You can even add
sounds and pictures.




ows for Workgroups.
at business relationships
mount of give and take.

As anyone in business would tell you,
success often depends on how well you can
work with others.

Not coincidentally, this is the strength of
the Microsoft Windows™ for Workgroups 3.1
operating system.

In fact, with its built-in networking, one
could describe Windows for Workgroups as
downright gregarious.

| File Disk Tree View Options Mail Window Help

File Manager - [C:AWINDOWS\FILESY*.* - [KATARINA]]

In other words, Windows for Workgroups
lets you share something with your cowork-
ers other than frustration.

But just because it has these advanced
capabilities doesn't mean that you'll need an
advanced degree to understand it.

Quite the contrary.

Microsoft Windows for Workgroups is
based on the familiar interface that millions
-7=] of people have come to
love. Even if you've never
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used Windows, it's the

The file manager toolbar lets you use your network as fast as you can point and click. It gives you access to commonly used functions,
such as sharing files and sending documents, at the fouch of a button. How could sharing information be any easter?

For starters, you can say goodbye to
the old “mind if I borrow your disk” routine.
With Windows for Workgroups, you'll be able
to share files and applications, even print-
ers, faster than you can say “eject.”

And then there’s this handy little feature
called Schedule+.

Say you want a meeting on Tuesday
with Matt, who has a meeting with Duncan
and Karen, who, wouldn't you know it, are
meeting with Jim that same day.

No problem.

Just a couple of clicks and, zip, every-
one’s schedules are laid out right in front of
you. So you can book a meeting without
making a jillion phone calls.

Even things as basic as sending memos
are simplified with Microsoft Windows for
Workgroups. Now you can send electronic
mail, including voice and graphics, to any-
one in your workgroup.

ideal starter network.

And since it works with Windows-based
and MS-DOS applications just like Windows
3.1, you can preserve and build on any in-
vestment you make in Windows.

Which brings up our final point.

Windows for Workgroups is great for
creating workgroups on existing networks,
like LAN Manager and NetWare, as well.

All in all, Microsoft Windows for Work-
groups will give you an entirely new level
of productivity.

To find out more, go to your local com-
puter retailer. Or callusat = ¢
(800)426-9400, Dept. HMA4, ’g
for the store nearest you. LS &
" Once yo(tll find Ollft every- E\LIXT

hing it can do, you'll want to =
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Microsoft

Making it easier

© 1992 Microsoft Corporation. All rights reserved. Printed in the USA. For more information inside the S"e'Unilrd States, call (800} 4269400, Dept. HM4. Outside the U.S. and Canada, call (206) 936-8661. Customers in Canada. call (800) 563-9048.
(i is g registered trademay ne.

Microsoft and MS-DOS are registered trademarks and

indows is a trademark of Microsoft Corporation. NetWare

rk of Novell, I



CA), a company that used to make only
Mac products, is releasing five new prod-
ucts for the Windows platform. Among
them are a 24-bit-color accelerated-video
card that uses proprietary chips originally
developed for the Mac version and a rela-
tively low-cost color-proofing system built
around a dye-sublimation printer and col-
or-calibration software. The new Super-
Mac products for PCs will be marketed
under the SuperMatch label—not because
SuperMac fears its name would deter PC
users, but because the company doesn’t
want to upset Apple.

In other cross-platform developments,
RasterOps (Santa Clara, CA) said it will
incorporate Adobe Systems’ (Mountain
View, CA) newly announced PixelBurst
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graphics coprocessor in add-on boards not
only for the Mac but also for PC and Sparc-
station platforms. Adobe’s PixelBurst, an
application-specific IC that is said to ac-
celerate high-resolution screened images
up to 10 times faster than software-based
rendering, will also be sold to makers of
PostScript printers and imagesetters.
Adobe also revealed a joint-develop-
ment agreement with Silicon Graphics
(Mountain View, CA) to port Adobe Pho-
toshop to Silicon Graphics’ Unix-based
Indigo RISC workstations. Adobe, which
is believed to be developing a Windows
version of Photoshop, plans to ship its first
Unix port of the program in 1993.
—Tom R. Halfhlll
and Patrick Waurzynlak

Intel Introduces Speedier 486SX and

OverDrive Chips

ANTA CLARA, CA—Intel has upped

the ante again, introducing in Septem-
ber its fastest 486SX microprocessor and a
new speed-doubling OverDrive chip. The
new CPUs will accelerate the trend away
from 386-based systems and put more
pressure on Intel’s competitors, who have
yet to market a full-fledged 486-compati-
ble processor.

The new 486SX is clocked at 33 MHz
and is rated at 27 MIPS. That’s about twice
as fast as a 33-MHz 386DX. Until now,
the fastest 486SX was the 25-MHz ver-
sion, which delivers 20 MIPS. Intel also
makes 16- and 20-MHz versions of the
486SX.

Unlike the 486DX series, the 486SX
chips lack an FPU. Intel’s OverDrive chips
are designed to provide an upgrade path
for 486SX systems. When plugged into a
special socket on the motherboard, an
OverDrive chip disables the 486SX and
becomes the new CPU. The OverDrive is

functionally equivalent to a 486DX with an
FPU, but it runs twice as fast internally as
the 486SX it replaces and communicates
with external devices over the CPU bus at
only half the OverDrive’s clock rate. The
OverDrive chip announced as a companion
for the 4865X/33 is clocked at 66 MHz
and improves performance by about 70
percent.

More than a dozen manufacturers joined
Intel’s introduction with announcements
of new 4865X/33 boards and systems.
Among them are AST, Apricot, Asustek,
Elitegroup, Epson, First International,
Gateway 2000, Gecco, Juko, NCR, Olivet-
ti, Tandy, and Zeos. System prices range
from $1600 to $2200.

Intel’s list price for the 486SX/33 is
$189 in 1000-unit quantities. That com-
pares to $109 for the 486SX/25 and $94
for the 16- and 20-MHz versions of the
486SX.

—Tom R. Halfhil

New Interrupt Architecture Supports

Multiprocessing

I n October, Intel introduced a new inter-
rupt architecture designed to improve
multitasking performance and pave the
way for multiprocessing operating sys-
tems, such as the unreleased Windows NT.
The architecture has been adopted by ma-
jor hardware and software companies and
is expected to begin appearing in comput-
ers late this year or early in 1993.

At the very heart of the architecture is a
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new interrupt controller chip, the Intel
82489DX. It supersedes the 8259A, which
made its debut in 1978 and is found in
almost all PC compatibles. The 8259A has
no support for multitasking or multipro-
cessing, although it can be tricked by soft-
ware to accommodate the kind of cooper-
ative multitasking used in Windows 3.1.
Intel says that the 8259 A has been ren-
dered obsolete by the arrival of more

NANOBYTES

Although Intel’s next-generation
microprocessor, the PS5, won’t be
introduced until early 1993,
there’s already some intriguing
talk about its eventual successor—
the P6. This fall, Intel executive
vice president Craig Barrett appar-
ently spilled the beans on the still-
secret project while talking with
industry analysts. The P6 will re-
portedly be introduced in about 18
months and incorporate 10 million
transistors. That's about three
times as many transistors as the P5
has and about eight times as many
as you find in the 486DX. If the
18-month projection is accurate, it
would be the shortest generation
in Intel’s history: The 286 fol-
lowed the 8086 in 44 months; the
386 followed the 286 in 44
months: the 486 followed the 386
in 42 months: and the P5 will fol-
low the 486 in about 45 months. {J

486SL-based clock-doubled
OverDrives? Intel’s new 48651
processor (see the cover story this
month) is available in three differ-
ent packages. including one that's
pinless for easy insertion and re-
moval. The pinless package drops
into the equivalent of a ZIF (zero
insertion force) socket. O

At CompuExpo, recently held in
Las Vegas, Chips & Technologies
(San Jose, CA) featured six sub-
notebooks in its booth as a demon-
stration of the various ways the
PC/Chip is being used. Keynote
speaker Gordon Campbell, CEO
of C&T, said there are three trends
in the processor arena: 4 move
from monopolistic to multisourced
chips, a division of the market into
performance-oriented and
portable-oriented architectures,
and an emergence of single-chip
systems that will enable new
classes of end-user equipment.
“Expect the retail price of single-
chip systems to flatten out at $500
and [their] weight to drop below |
pound and stay there. Expect con-
ventional 38§6-type portables to
weigh 2 pounds and sell for under
$1000 by 1997." he said. O
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sophisticated operating systems that will
allow true preemptive, multithreaded mul-
titusking and symmetric multiprocessing.
Operating systems such as Windows NT,
08/2 2.0, Solaris 2.0, NextStep 486, and
Unix System V must have a more robust
interrupt architecture to handle their de-
mands. Computers that are built around
the 82489DX can have as many as 255
microprocessors, each with its own inter-
rupt controller. In a symmetric multipro-
cessing environment (e.g.. Windows NT),
the controllers automatically assign a task
to the least busy processor in the system or
to the processor running the lowest prior-
ity task. This ensures that processing loads
are distributed equally among all proces-
sors in the system.

The 82489DX connects directly to the

NEWS

MICROBYTES

high-speed CPU bus rather than commu-
nicating with the CPU over the slower 1/O
bus, as the old controller did. Also. the
82489DX runs at 50 MHz. compared 10
the older chip’s 8 MHz. Intel says these
improvements boost performance by 5 or
6 MIPS on a 100-MIPS desktop computer
or by 20 10 25 MIPS on a 100-MIPS net-
work server (which handles many more
interrupts from clients on the network).
Intel says future versions of the controller
will run at the same speeds as its fastest
CPUs.

Companies adopting the new architec-
ture include IBM, Microsoft, DEC. Novell,
NCR. Sunsoft, NEC, Acer, AST, Everex,
Olivetti, The Santa Cruz Operation, Se-
quent, and USL.

—Tom R. Halfhill

IBM Now Aims AIX at Commercial Markets

EW YORK-—Despite its much-pub-

licized efforts to promote OS/2, IBM
is still deeply committed to Unix, said
James Cannavino, IBM vice president and
general manager of the Personal Systems
line of business, at Unix Expo. In fact, the
company seeks to parlay its success in the
technical Unix market into a leading posi-
tion in what it sees as the rapidly growing
Unix commercial market.

Cannavino sees the annual growth rate
in the Unix market as 15 percent, twice
that of the PC market and four times that of
the industry as a whole. But Cannavino is
taking aim at the commercial Unix market.
where he says the growth rate will be even
higher—17 percent.

AIX, IBM’s version of Unix, runs on a
wide range of platforms, from PS/2s to
mainframes. But the company’s strongest
weapon in the Unix arena is its array of
RISC System /6000 workstations and serv-
ers. which have been popular in the tech-
nical Unix market.

To bolster the system’s presence in the
commercial market, Cannavino announced
that IBM would transplant its CICS (Cus-
tomer Information Control System) trans-
action-processing software to the RISC
System/6000 from its traditional main-
frame roots. The company also introduced
modular transaction-processing products
that use the DCE (Distributed Computing
Environment) developed by the Open
Software Foundation. From now on, says
Cannavino, IBM will concentrate on
commercial and technical Unix systems
equally.

IBM is so eager to promote AIX as a
world-class operating system that it did
something at the Unix Expo that would
have been unthinkable just a short time
ago. To prove that its version of Unix
could be run on a wide range of systems,
IBM showed AIX running on personal
computers from arch-rivals Dell, Tandy.
AST, and Compagq.

—Rich Malloy

IBM Unveils PowerPC Precursor

BM has outlined the growth path for

the single-chip version of its RISC Sys-
tem /6000 processor. The single-chip pro-
cessor is being used in the 220 version of
the IBM RISC System /6000, which has
a base price of only $3750 yet reportedly
delivers 27 SPECmarks. This processing
chip is a forerunner of the PowerPC chip
being codeveloped by IBM and Motorola.
The next version of the chip. called the
601. is significantly faster than the current
version and will be optimized for com-
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mercial applications.

The first versions of the 601 chip will be
ready by the end of 1992, IBM and other
companies will offer computers that are
based on the chip late next year. In 1994,
three new versions of the chip will appear:
the 603, which ofters better performance;
the 604, which includes power manage-
ment capabilities; and the 620, which will
be used in symmetric multiprocessing sys-
tems.

—Rich Malloy
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James Cannavino, IBM vice
president and general manager of
the Personal Systems line of busi-
ness, says that IBM will demon-
strate a version of OS/2 based on
a4 Mach microkernel before the
end of the year. The primary rea-
son that IBM is interested in bas-
ing a new version of OS/2 on the
Mach kernel,
which was de-
veloped at
Pittsburgh’s
Carnegic Mel-
lon University,
is that the ker-
nel is open, ac-
cording 1o one
IBM official.
Developers
that have written programs to run
on Mach-based operating systems
(e.g.. AIX. IBM’s version of
Unix) want to be able to run them
on OS/2, and they can’t do that on
current versions of OS/2. IBM
says the plan is for the Mach-
based OS/2. which should be re-
leased within 18 to 24 months, to
run DOS. Windows., OS/2 2.0.
and Unix programs. One way to
think of the new version. which
might be called Portable OS/2 or
0S/2 3.0. is as OS/2 with a new
engine under the hood. O

Eleven companies—including
Apple. Tandem Computers,
BRHC U.S. West, and Kaleida
Labs—have joined a consortium
to investigate the extent of public
demand for providing interactive
multimedia technology to U.S.
homes through either the TV or
the PC over telephone, cable, or
fiber-optic lines. O

Have you been following the
emerging trend of personal com-
puters merging with TVs? If so.
you will be interested in Hewlent-
Packard’s latest plans for the

HP 95LX. The company says it
plans to offer a way to link its
palmtop system with an interac-
tive TV system that is produced
by TV Answer, which is based in
Reston, VA). O
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Electronic Phone Directory Service

Comes to the U.S.

ARIS—Lucky phone subscribers in

the U.S. are to get an electronic tele-
phone directory that is directly accessible
by videotex. This will be useful to micro-
computer users in corporate sales and mar-
keting departments who use database and
word processing programs to launch tar-
geted promotional mailings. With the new
phone directory, direct-marketing compa-
nies should no longer have a problem ac-
quiring a list of, say. beckeepers in the Min-
neapolis—St. Paul area.

The new service is the result of an agree-
ment announced in September between
BRHC U.S. West (Englewood. CO) and
France Telecom. Under its official name,
Teletel, the latter has pioneered the use of
videotex on a mass scale in France, where

more than 6 million Minitel terminals are
supplied free to users.

For its part, the French electronic-di-
rectory service supports 10,000 simulta-
neous accesses. With its 50,000 daily up-
dates of over 26 million records, the Teletel
transactional database is claimed to be the
largest of its type in the world. The BRHC
U.S. West service will initially be housed
on the same database. U.S. users can either
use a PC or a Mac equipped with a V.23bis-
standard modem with Teletel emulation
software or a Minitel 2 set that has been
adapted to U.S power standards. For now,
the BRHC U.S. West electronic-directo-
ry service will be limited to the Minne-
apolis—St. Paul area.

—Raymond Boult

Board Makers Expand Mac, Windows Video

o ver the past 10 years, personal com-
puters have proved their ability to man-
age data: The majority of people likely to
buy a computer, especially in the business
sector, have done so. Now the computer
industry is anxious to attract users to conm-
puting who haven’t yet seriously consid-
ered buying a PC. The attractions are Ap-
ple’s QuickTime and Microsoft’s new
Video for Windows on the PC.

Both Apple’s and Microsoft’s software-
only video/sound solutions are impressive
technical advancements because they offer
video to the broadest possible consumer
base. When played without hardware ac-
celeration, however, these video solutions
make you watch digital movies through
video windows that are about one-quarter
the size of the computer screen.

When Microsoft introduces Video for
Windows in November (see *“ Microsoft’s
Small-Screen Debut™ on page 56). sever-
al familiar hardware companies will be
right there with it, announcing—and in
some cases already shipping—low-cost
graphics accelerators that provide full-
screen, full-motion color video. For ex-
ample, ATI Technologies” (Scarborough,
Canada) Mach 32 graphics accelerator
chip. as found in the company s Graphics
Ultra+ and Graphics Ultra Pro Windows
accelerator cards. will offer Video for Win-
dows users full-screen, 30-frame-per-sec-
ond playback, with up to 65.000 colors at
resolutions of up to 1024 by 768 pixels or
24-bit color at 800- by 600-pixel resolu-
tion. PC manufacturers like Hyundai Elec-
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tronics America and Gateway 2000 plan to
bundle manufacturer versions of the boards
in their new PCs.

Matrox (Dorval, Quebec, Canada) is de-
veloping MGA (Multimedia Graphics Ar-
chitecture) boards that can play video from
NTSC or PAL sources (e.g., cameras,
VCRs, and videodiscs) and convert them
on the fly to support 8-, 16-. and 24-bit
displays. Alain Belanger, group director
at Matrox, says the company ‘s Marvel cap-
ture and MGA graphics boards will offer
video-color-enhancement technology for
improving the quality of decompressed
video as it plays on a PC. For users who
want to do more than just play Video for
Windows™ movies, companies such as Me-
dia Vision (Fremont, CA). Creative Labs
(Milpitas, CA). and Matrox will offer
boards at various performance and cost
levels for authoring digital movies on the
desktop. Media Vision, whose technolo-
gy 1s used in the Microsoft Video for Win-
dows general-purpose codec, will likely
bundle MacroMedia’s Action multimedia
presentation program and players that let
you run movies on DOS and Mac com-
puters with its playback/capture card,
which is expected to retail for just $349.

On the Mac, companies such as Super-
Mac Technology (Sunnyvale, CA), New
Video (Santa Monica, CA), and RasterOps
(Santa Clara, CA) have developed vari-
ous adapters that support full-screen. full-
motion playback/capture of QuickTime
movies. W

—Dave Andrews

NANOBYTES

John Scalley, president and CEO
of Apple Computer, recently
spoke of the company s directions
in the next 18 months. He said that
Apple will add
desktop servers
10 its product
mix as it makes
the transition to
RISC PCs with
the PowerOpen
developments
of IBM and
Moltorola.
“Pieces will be
in place [from the IBM deal| over
the next I8 months.” Scufley said
the second phase would be inte-
grating Mac servers into higher
bandwidth networks. “The mes-
sage is we're moving more and
more toward client-server comput-
ing. but not obsoleting older
Maes.” he says. O

With version 1.5 of QuickTime.
Apple has doubled the base capa-
bilities of its multimedia protocol
to support playback rates of 20 to
30 frames per second on a Mac
LC-class machine i a 160- by
120-pixel window or 10 ta 15 fps
in 4 320- by 240-pixel window, If
you have a Mac and a PhotoCD-
capable CD-ROM drive, you can
use any application that can open
a PICT image to open and play a
series of PhotoCD photographs
through QuickTime 1.5. Suppornt
for embedded codecs shoukd fur-
ther expand the base of potential
QuickTime users: No longer wiil
you have to worry if people to
whom vou are sending a Quick-
Time movie have the proper
codecs installed on their Macs. A
new [-bit dithering feature wi'l let
users with black-and-white screens
casily play color movies.

QuickTime 1.5 will also sup-
port closed-captioned text. Apple
is also close to releasing a set of
DLLs that will allow users to play
QuickTime movies on Windows-
based machines. Apple hopes 10
release a QuickTime version for
Windows SDK by the end of the
year. m



SOMETHING

486SX/33-*1999

This Hyundai 4865X-33 can out-muscle those barnyard bovines of cow country. But you be the judge.

Our 32 Megapixel “Longhorn” Local Bus?... or a | Megapixel moo cow? Our “faster-than-a-blink” Windows
accelerator video processing tied to the speed of your 486 CPU!... or an old-fashioned bottleneck! Our IMB VRAM
controller producing 1024 x 768 ultra-high, non-interlaced resolution!... or their tired cow VGA? Clearly, the prize
goes to the Hyundai New Breed. ,

Compare our standard | 28KB of zero-wait state cache
with non-cached cows. And don't forget, the Hyundai

433S flexes its pro-

cessing muscle up to |Hyundai 433$

256KB of cache * 33MHz 486SX w/ BKB integrated cache
) * 32-bit VESA local bus UVGA graphics

expansion. This sys- | w/IMB VRAM

tem runs at the head |* 128KB “warpspeed” write-back 20ns

' SRAM L2 cache (expandable to 256KB)
of the stampede! * Upgradable to 486DX power via intel

“Overdrive” socket
* 4MB system memory expandable to
64MB on system board

And we don't just
drive the Hyundai

stampede, we over-
drive it! Double
your speed by sim-
ply snapping in the
Intel Overdrive™
Processor. And our
advanced “warp-
speed” L2 cache and
“Longhorn” Local
Bus graphics engine
give your upgraded
system the 32-bit
video and fast SRAM

* 120MB 19ms IDE HDD, 32KB disk buffer

* 1.44M8 3-1/2" and 1.2MB 5-1/4" FDDs,
(2.88MB-ready FDD interface)

* 14" non-interlaced, ultra-high resolution,
.28 dot pitch, T2Hz refresh rate, flicker-
free, color display w/1024 x 768 resolu-
tion, tilt and swivel base

* 2§/IP, integrated P$/2 mouse port

* 5 extemal drive bays, 2 intenal

* T expansion slots, including | VESA local
bus slot

* 200 watt power supply

* 10} keyboard, 2 button mouse

* Built-in virus protection, front keylock,

2 level password
* M5 DOS 5.0 and MS Windows 3.1

you'll need for your higher-speed 486 CPU.

Hruman

Hyundai 433S

Want to talk add-ins? We test our 486 systems with literally hundreds of industry-standard cards and software
applications. WVe test software compatibility on Novell (we're fully certified and a Novell Alliance Program mem-
ber), Banyan Vines, 05/2 2.0, LAN Manager, and SCO UNIX, plus hundreds of programs running under Windows

and MS DOS.

-
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Trouble on the data frontier? Relax. The Hyundai 433S is loaded. A beefy
I20MB superfast hard disk, two floppy drives, five external/two
internal drive bays, and seven expansion slots mean you won't go
hungry for performance. And dressed up with our 14" flicker-
free, non-interlaced, color display, the New Breed 433S is the new

FOR DIRECT SALES

king of PC country.
-XdYUNDAI
PCs designed and built in America

1-800-933-3445
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SOMETHING

486 STAMPEDE

That thunder you hear on the PC prairie is the New Breed Hyundai 486 stampede. The hardest-
charging, price-lean, MIPS-mean herd of computers you'll ever see. We're bringing everything from
powerful 66MHz 486DX2 machines to Overdrive-Upgradable 4865X-25 computers. And with our
50MHz 486DX2 desktop PC and 486DX-33 blasters, you can handle today’s demanding applications.

W|NM ARKS Do something “Longhorn Local Bus.

That flash you see on the graphics horizon is the image of our Windows
30 processing power triggering the Hyundai 486 stampede.

Your 486 processor was meant to run today's applications. So why rein
in all that power? That out-to-pasture, 16-bit VGA card can only deliver
2 Megapixels at best. That's already dated technology. Let her rip with
32-no-blink-bits of “Longhorn” Local Bus video acceleration. And with
up to 28 Megapixels standard, believe it, you'll see an incredible difference
in Windows performance.

Do something thunderbolt.

20

10

Lightning-fast “warpspeed” L2 . 32 BIT
) & caching is another max-performance VESA
Standard  HYUNDAI feature that's designed into every |
VoA LoalBus Hyundai 486. Thunderbolt write- LOCAL BU S
back operations blast your DOS, Windows, or OS/2 data into a GR APH ICS

box canyon of ultra-fast SRAM. Start out with 128KB standard
(more than the cow computers), then expand to 256KB to
handle today’s big applications. Cache hit for cache hit, the
Hyundai 486 Family, with 128KB standard caching, delivers twice the MIPS of non-cached cows.

Do something upgradable.
The Hyundai 486 New Breed Family is designed in Silicon Valley, US.A., to out-perform the herd.

Al of our systems are CPU-upgradable through a single chip via a ZIF or Overdrive socket, so the New
Breed lets you double your speed. We won't let tomorrow’s 32-bit operating systems blast a hole in
your productivity. Just upgrade your Hyundai 486 to any higher-speed Intel 486 CPU in the future.




AND PUT
THE OLD
BREED

OUT TO
PASTURE.

Every cow has its day. But it’s time to put that milker out to pasture
and make way for the Hyundai 486 stampede. It’s time to Do Something
New Breed®.

Say goodbye to “cow-shed” engineering and mother-board-of-the-
month manufacturing. At Hyundai, we're doing U.S -based, end-to-end,
value engineering and manufacturing. That means benchmark-blasting power
from the new Hyundai family of 486 Systems.

And with up to 32 Winmarks of Windows processing power, Hyundai’s
bulletproof, 32-bit 486 Systems are designed and engineered for your high-
throughput applications. For instance, Local Bus Graphics are standard on
every system, from our entry-level computers up through our top-of-the-
line desktops. You'll tear through Windows with our razor-sharp, 32-bit
processing. Plus, up to 32 Megapixels of mind-bending GUI acceleration is
standard with every New Breed 486 from Hyundai. And here’s more New
Breed value engineering. Our expandable,“warpspeed” L2 cache architec-
ture is standard on every Hyundai 486 system.

Made-in-America engineering excellence is coming through the gates
with the backing of a global high-tech leader. Now Do Something New
Breed. And turn the page....

*XJYUNDAI

PCs designed and built in America



SOMETHING

NOW

Hey, do something pronto! Fax your standard (or targeted) system configuration to one of our System Specialists.
We’'ll spec it out and call you back with a system quote that beats the cows. Or anyone else!

.

e o e e e ey

Fax your specs to 1-800-283-4986

| Your Name Title
] Company
| Address
I City State Zip
I Phone( ) FAX( )
I Number of PCs in your current site Brands you have standardized on
1 Other brands you are considering
I Number of PCs installed 486 386 386SX 286
Tell us about your targeted system configuration
! CPU Type () 486 () 486SX (J 386DX () 386SX (J Notebook
I Architecture U ISA L EISA
Memory ____MBiinstalled Cache Memory (1 128 KB () 256KB
I Floppies J 1.44MB 3-1/2” (J1.2MB 5-1/4”
I Hard Disks (IDE)y L 100MB J 120MB (J 200MB J 250MB (J330MB  (1500MB
| (scsi) 3.5” (J 360MB (J 540MB (J1.2GB
| 5.25" (J 330MB (1 760MB (J1.6GB U 2.0GB
| J Tape____MB (J Sound Card (dOther_____ (1 Fax/Modem ([ CD-ROM

Call for more options! Number of PCs you intend to order:
Other special needs:

[ Hyundai’s recommendation and quote. Based on your input, here’s what we recommend:

| And here’s our price:

If we don’t beat your other quotes. call us.

e e e

Call Hyundai Direct at 1-800-933-3445

X YUNDAI

For the dealer nearest you call 1-800-288-4986

e -‘Sfmb{}’ utomotive T
quipmens 1
& & 4 EEE
Im’lmmmn Cl' TEST ELECTRONICS elecom AEA

Headquarters: San 136-1, Ami-Ri, Bubal-Myun, Ichon-Kun, Kyungki-Do, Korea. Tel: (02) 741-0661/4. TLX : K23955/7. HDETN FAX: (02) 741-0737

Worldwide PC Operations: 166 Baypointe Parkway San Jose, CA 95134 (408) 473-9200



SOMETHING

EXTRA

We'll give you more than you bargained for. When you go with the 486
stampede, from our 425SP to our powerhouse
466D2TE, we give you exclusive low prices on
software. Our size and reputation allow us to “

forge alliances with all the major players in the

i & - |
industry, which means we can bring you soft- " —}-‘HCEL

ware specials from firms like Microsoft, Borland,
Lotus, and Symantec.

Do something safe. " ﬁ‘ 1 i |
: E.s E,._,m,_.l_.g,‘-.mw.

The PC range war can shake everybody’s confi-
dence. Except ours. We're a $50 billion global
company, which means we have the resources
to guarantee outstanding service and sup-
port. When you buy New Breed technology,
you get New Breed service from a world-
wide leader.

In addition to our service and support, we
have a TQC (Total Quality Care) program that makes us the double-safe buy.
Our 18-month warranty on all systems is a soft ride in the saddle.

The bottom line is your satisfaction. Buy the Hyundai 486 stampede, and
you get more than New Breed technology. You get New Breed Service that
leaves that old breed behind.

|NEW BREED SERVICE AND SUPPRT|

* One-year, next-business-day, on-site service
with all direct orders, followed by 6-month,
ship-in warranty on parts and labor.
* 30-day, no-risk, money-back guarantee
on anything you buy direct from Hyundai.

* 48-hour turnaround on ship-in repairs.

* Beginners Help Line: 800-933-9917.

* Product spec fax: 800-723-4843.

* 7-days-a-week tech support: 2 HRS'
—24-hour lifetime tech support: 800-289-4986.
—24-hour tech fax: 800-283-4986.

—24-hour tech bulletin board: 800-955-5432.
—Tech support through CompuServe access.

X YUNDAI

PCs designed and built in America

ror pIRecT sALEs | -800-933-3445

Great deals on optional software!

Hyundai 466D2TE
New Breed Power Server

* 66MHz 486DX2 CPU w/8KB integrated cache

* 128KB high-speed L2 cache

* 32-bit EISA architecture

= 8MB RAM standard (expandable to 32MB
on system board and 96MB via memory
expansion board)

* 32-bit caching SCSI host adapter

* 360MB 12ms SCSI HDD, 256KB disk buffer

* 1.44MB 3-1/2” and |.2MB 5-1/4” FDDs

* SYGA graphics card

* 147 interfaced, ultra-high resolution, flicker-
free, color display with 1024 x 768 resolu-
tion, .28 dot pitch, T2MHz refresh rate

+ Seven 32-bit EISA slots, one ISA slot

* 5 external and 2 internal drive bays

* 390 watt power supply

* Built-in virus protection, front keylock,
2 level password

* 101 keyboard, 2 button mouse

* MS DOS 5.0 and Windows 3.|

*3995




WITH NEW BREED power | YUNDAL
* 32-bit Local Bus Windows Accelerator YES
—15 Plus Winmarks of GUI Performance YES
—Motherboard Video w/l MB VRAM YES
*+ 486 Level 2 Caching YES
—128KB Standard YES
—256KB Maximum Expansion YES
Hyundai 4255P * |1 MIPS Max-Throughput YES
:Ieuv; 18.;::: :t::::rd features | Intel "Overdrive” Upgrade Socket

YES
* 4MB system memory expandable to 64MB on system board < 120MB [9ms IDE HDD, 32KB disk buffes * .44MB

3-172" and 1.IMB 5-1/4” FDDs + 14" non-interlaced, ultra-high resolution, .28 dot pitch, 72Hz refresh rate, flick- $

erfree, color display w/1024 x 768 resolution,tilt-and-swivel base + 25/IP, integrated PS/2 mouse port * 4 exter-

nal drive bays + 5 expansion slots = 200 watt power supply * 101 keyboard, 2 button mouse * Built-in virus pro-

tection, front keylock, 2 level password * NS D05 5.0 and MS Windows 3.1 « Optional cost: Full-Profite Chassis
with 32-bit VESA local bus graphics. Call us. System shown with optional hardware.

4330P SYSTEM
WITH NEW BREED POWER: 9 1999
SAME FEATURES AS 425SP WITH
33MHZ INTEL 486DX
Hyundai 466D2 * 7 slots ind. | VESA local bus slot
* 66MHz Intel 486DX2 w/8KB integrated cache and advanced “dock doubler” * 200 watt power supply
* 32-bit VESA Ipcal bus UVGA graphics w/IMB VRAM * 101 keyboard, 2 button mouse
* 128K “warpspeed” write-back 20ns SRAM L2 cache (expandable to 256K) * Built-in virus protection, front keylock,
* Processor upgradable via ZIF socket 2 level password
* 8MB system memory expandable to 64MB on system board * MS DOS 5.0 and MS Windows 3.1
* 360MB i2ms IDE HDD, 256KB disk buffer * Optional cost: Floor Model Server. Call us.

* 1.44MB 3-1/2" and 1.2MB S-1/4" FDDs
* 14" non-interlaced ultra-high resolution, flicker-free, color display w/1024 x 768

resolution, .28 dot pitch, 72Hz refresh rate, tilt-and-swivel base $
* I§/IP, Integrated PS/2 mouse port
* § external drive bays, 2 intemal

450D2 SYSTEM
WITH NEW BREED POWER: $2599
SAME FEATURES AS 466D2 WITH
50MHZ 486DX2

DO SOMETHING SMART. CALL HYUNDAI DIRECT SALES.

“HYUNDAI  1-800-933-3445 v

PCs designed and built in America

166 Baypointe Pkwy, San Jose, CA 95134 Hours: 6AM-5PM PST M-F

We accept MasterCard, Visa, money orders, certified checks (allow 10 days for processing), CODs. approved company and institutional purchase orders, and wire transfers. All return items must
be accompanied by a return merchandise authorization (RMA) number. Opened, defect-free software is non-refundable. Prices and product descriptions are subject to change without notice.
Hyundai is not liable for damage due to omissions or typographical errors. All trademarks are the jroperty of their respective companies. The Do Something logo is a trademark and Do
Something New Breed is a registered trademark of Hyundai. © 1992 Hyundai Electronics America. All rights reserved. *All Gateway prices are quoted from PC Magazine, October 27. 1992
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REPORT FROM ISRAEL
e

ANDY REDFERN

COMING IN
FROM THE COLD

ERUSALEM—The religious persuasion of a soft-
ware developer is usually irrelevant in the mar-
keting of a product in Europe or the U.S. But in the
Middle East, careful consideration of the cultural
image you present is crucial. Computers, politics,
and religion may be oceans apart in some places, but
here politics and religion often influence decisions before
anything else. That, however, may be slowly changing.

As an example of how religion may influence com-
puters, consider Iran, perhaps the most sensitive of all
Middle Eastern countries. An Apple dealer in Iran was
forced to modify the familiar Apple logo to a whole green
apple: There was a fear that the traditional Apple logo
with the bite missing was an unfortunate reminder of
the story of Adam and Eve bringing sin into the world
through the tree of knowledge.

Many Israelis take a more pragmatic and even light-
hearted view of computers, politics, and religion. As we
drove from Jerusalem Airport to Jerusalem, Ben Gru-
ber, the director of the local Apple Center, laughed as
he explained that the same journey on the Sabbath was
doubly dangerous. “You get stoned by the Palestinians as
you cross the Intifada, and by the religious Jews as you
drive through Jerusalem.”

The Israelis have become sensitized to the concerns of
the countries around them. Of course, they have to be. The
indigenous Israeli computer market is small—after all, the
Israeli population is just 4 million—and software devel-
opers need to look to overseas markets to make the de-
velopment cost effective.

One of the best markets is right next door in the vari-
ous Arab countries. Hebrew and Arabic share some com-
mon features (e.g., reading from right to left). Thus, cre-
ating an Arabic version of a Hebrew product is a relatively
simple task.

But selling software with an Israeli address in an Arab
nation would be ill-advised even for the most progressive
of companies. They therefore must practice sleight of
hand. One Israeli company (which asked to remain name-
less for obvious reasons) develops one of the leading
pieces of Arabic software, but it uses an overseas office
to supply the software.

Many overseas companies are more direct in their
dealings with Israel and eager to invest in its technology.
The investment is obvious when you realize that Mo-
torola is the fifth biggest electronics company in Israel and
Intel comes in a creditable ninth.

But surprisingly, until recently, one of the world’s
leading high-tech nations was missing from Israel. Japan's

PHOTOGRAPHY: ROHAN/TONY STONE WORLDWIDE 1592

dependence on Arab oil had forced it to toe the Arab
League’s Israeli boycott. However, Noam Eshkol of the
Israeli Export Institute believes that, since the Gulf War,
the Japanese are finally coming. “In the last year, we
have seen a dramatic increase in the numbers of Japanese
companies arriving in Israel,” he says. And they’re not
here to sell—they’re here to buy Israeli high-tech skills.

Combining high-tech skill with marketing sleight of
hand creates a perfect breeding
ground for high-tech trickery.
lllegal software copying in Is-
rael is rife. At least four of the
world’s computer viruses and
some of the world’s more in-
famous hackers have emerged
from Israeli universities.

Yanki Margalit believes that
this places Israeli virus- and
copy-protection software at the
technological forefront. His
company, Aladdin Knowledge
Systems, has produced more
than 350,000 dongles in seven
years and claims that almost
80 percent of the software sold
in Israel is protected. His eyes
light up as he fingers one of his
dongles and explains the inge-
nuity that is required in beat-
ing the software thieves: “We
always have to innovate to beat
the hacker, especially in this
country.” His techniques in-
clude modifying interrupts and
creating write-only code, and
even self-modifying code, just
to beat the ingenious pirate.

A new hope appears to be
dawning in Israel. The slowly
emerging peace is bringing economic dividends to Is-
rael, especially to its high-tech industry.

Although it is still perhaps far off, someday it may be
possible for a computer product to be judged not by its
country of origin, but solely by the ingenuity of its design
and the quality of its implementation. Maybe that day
will come sooner than we think. &

wane, Israel can

more openly

Andy Redfern is BYTE’s U.K./Europe bureau chief based
in London. You can reach him on BIX as “aredfern.”
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As Middle East tensions

sell its high-tech wares



Single System,

Now you can make your computing
investment work twice as hard with the
Northgate® ZXPortable™

At first glance, this powerful solution
looks like a desktop computer. And it is
...complete with 4865X™/25 power and
performance. But take a closer look.
The heart of this system is actually an
8.5"x 11" notebook computer.

This insightful “two-in-one” engineering
is ideal for corporate settings. The

Active Color

Mairix system also
available for only 4865X/25 power speeds you through
$3799 Features the most demanding applications.
512 colors, plenty of . .
contrast and superior You get exceptional connectivity as
video response. well, letting you take full advantage of
your existing network.
O(opyngthmhgzle(mpulnSymlm 1992. All rights reserved. Northgate, ZX Poruable, andthNurlhgzlergumUS. ! d U.S. tradk of
Systems. isa US. trad i kof Intel. M&D(B.Wlndowsand or regi U.andemrbnancmmﬁ(nrpua-o-.

Auuhcrpmdnxumdbnminammus ck and reg; d U.S. tradk L ofllmrmpavvt jes. Prices and ifh subject to change without notice
Prices shown do not include shipping/handling charges and appropriate sales taxes. N md\tnghl(osuhulmlecmnpmenuofqmlorgrumqmlnyor




Double Duty

P

When business takes vou out of town,
simply slide the ZXPortable out of the
docking station and take it with you.
The quick, 120MB hard drive gives you
excellent storage capabilities — even for
Windows,* OS/2® and other complex
operating systems.

Select our popular $1999 monochrome
system, or our Active Color Matrix model
priced at an incredibly-low $3799. Either
way, youll enjoy sharp, 640x480 video and
Advanced Power Management benefits.
Docking station prices begin at just $599
including 5.25” floppy drive.

Call now and well explain all the other
advanced features and service and support
policies that made Northgate a leader.

Call For More Information
800-345-0178

Major corporations, volume purchasers and
government agendies call National Business
Accaunts: 800-858-0870

GSA #(GSO0K91AGS5193 PSOI

Major Credit Cards, money orders, direct wire
and approved company purchase orders accepted.

NORTHGATE
Y /A ¥ COMPUTER
SIYSTEMS, VG
“Solutions For Workgroups”™
7075 Flying Cloud Drive, Eden Prairie, Minnesota 55344

performance. All items subject to availability. We support the ethical use of software To report softwaic copyright violations, cadl the Sofiware Publishers Association’s Anti-Piracy
Hotline at 1-800-388 PIRB. All systems shipped with DhagSoft™ QA Plus™ software: *Monthly lease payments are based on a 36-munth standard fairmarket value open-ended

lease. 12-60 month leasng options available for qualified businesses.



NEWS

FIRST IMPRESSIONS

New Macs for the
Desktop and Road

Apple rolis out
il—le){pensi\;e rc_lieskt;)p
systems, beefea;ui)
notebooks,A and

its first notebook/
docking station '

TOM THOMPSON

To stay ahead of the pack in the highly corh-
petitive personal computer market, Apple is up-
dating its computers and introducing new ones
as rapidly as possible. Apple is beefing up the
aging Mac II line with two new members: the
Mac Ilvi and Ilvx. The notebook line is gaining
the PowerBook 160 and 180. Finally, two other
Macs, the PowerBook Duo 210 and 230, are
fresh on the scene. Duo comes from their dual
personalities. Alone, they act as 4'/-pound note-
books. When parked in a unique docking station,
however, they function as desktop computers.

These six new Macs come with System 7.1, a significant revision of System 7.0 that
supports the new computers and manages 2-byte foreign-language typefaces.

New Members of the Mac II Family

The Mac Ilvi (available only overseas) and Ilvx share a Ilci-style chassis, a 68030
CPU, a SIMM socket for ROM upgrades, three NuBus slots, the usual 1/0 ports, and
built-in video. The Mac Ilvi operates at 16 MHz, and it has a socket for an FPU. The
IIvx’s CPU and 68882 FPU are clocked

at 31.3344 MHz, and the unit has a
32-KB on-board cache of 25-nanosec-

ond SRAM (static
RAM). (See the
table for further
feature informa-
tion.)

If you ignore
the new systems’
different proces-
sor speeds, much
of this hardware
seems like a 25-

MHz Mac Ilci, but there are differences.
These new Macs have a metal housing
that can support the weight of a 16-inch
monitor. They also have a larger power
supply (112 watts) to run half-height 5%-

The Mac llvx, Ilvi, and the
Duo Dock (inset).
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inch SCSI peripherals (e.g., a CD-ROM
drive) that might occupy the big bay at the
machine’s front. An internal bay accom-
modates smaller 3/4-inch SCSI peripherals.

The main logic board has 4 MB of
RAM, and you can expand memory up to
68 MB. The ROMs are 1 MB. The llci’s
PDS (Processor Direct Slot) cache slot has
become an accelerator slot in these com-
puters. It’s missing the cache-control lines
found in the Ilci’s PDS slot, but all the
processor bus signals are there, so you can
plug the accelerator board into it.

The circuitry in the IIvi’s and Ilvx’s
built-in video recognizes 12- to 14-inch
monitors and is capable of supporting 16-
bit-deep displays when you upgrade video
memory. The video screen’s frame buffer
occupies dual-ported VRAM (video RAM)
rather than residing in main memory.

Sound capabilities on the Ilvi and Ilvx
are provided by a modified Mac LC ASIC
(application-specific IC), rather than the
Apple Sound Chip found in the Ilci. The
ASIC handles sound input and output, and
the sound circuitry musters a respectable
7.1-kHz range at a 22-kHz sample rate.
Finally, like the video frame buffer, the
sound buffers live in VRAM, an arrange-
ment that eliminates a performance hit
when sounds are played.

Next-Generation PowerBooks
The PowerBook 160 and 180 both use the
proven PowerBook 140/170 design, which

‘‘‘‘‘
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consists of a clamshell housing with a
68030 CPU, a built-in trackball, an army of
/O connectors, and a SuperDrive floppy
drive. The usual microphone jack for
sound input is present, and there’s also a
built-in microphone near the hinge that
fastens the LCD screen to the computer.

As do their predecessors, the Power-
Book 160 and 180 weigh 6.8 pounds. Ap-
ple equipped each with 4 MB of PSRAM
(pseudostatic RAM). The PowerBook 160
has a 25-MHz 68030 CPU and no FPU;
it uses 80-ns PSRAM. The 180 has a 33-
MHz 68030 CPU and a 68882 FPU; it uses
70-ns PSRAM. For sound generation, they
use the Enhanced Apple Digital Sound
Chip, which provides an 11-kHz frequen-
Cy range.

Memory on the new PowerBooks is ex-
pandable to 14 MB, up from the 8-MB
limit imposed by the previous design. If
you simply can’t fit your files on an 80-
MB SCSI hard drive, a 120-MB version
is available. The 10-inch-diagonal back-
lit LCD screens, engineered to be brighter
with more contrast, support 16 levels of
gray. The PowerBook 160 uses a super-
twist LCD screen, and the 180 uses an ac-
tive-matrix LCD screen. If you take your
presentations on the road, a built-in video
port at the rear of the computer drives 12-
to 16-inch color monitors.

The PowerBook system software boasts
some improvements as well. You can set
the backlight to automatically switch off
when the PowerBook sits idle for a cer-
tain time interval, extending battery life.
The neatest system software feature isn’t
new, however, coming from the low-end
PowerBook 100: A Control Panel lets you
assign the SCSI ID of the PowerBook’s
main logic board. With the proper SCSI
cable, this lets you mount the PowerBook
160 or 180’s hard drive as a volume on
your desktop Mac to easily move massive
amounts of data between your desktop
computer and the PowerBook.

Is It a Notebook or a Desktop?

Although it’s nice to talk about exchanging
files between an office Mac and a Power-
Book to let you work on the road, the
reality is that some of us can’t afford two
computers. Apple’s answer for this is a
new line of computers: the PowerBook
Duos. These powerful yet lightweight
notebook computers are designed to op-
erate either stand-alone or inside a docking
station called the Duo Dock. The Duo
Dock provides ample expandability and

e

resources, while the PowerBook Duos
pack enough horsepower to function as
desktop computers.

The PowerBook Duo line comes in two
versions: the PowerBook Duo 210, with
a 25-MHz 68030 CPU, and the Duo 230,
with a 33-MHz 68030 CPU. The Duos are
small, dark slabs just 1.4 inches thick and
weighing only 4.2 pounds each. Apple
achieved the low weight by using a mag-
nesium frame that provides structural
strength and acts as a heat sink. A smaller,
recessed trackball helps achieve the com-
puter’s low profile. Nickel-metal-hydride
batteries provide sufficient power and
should last 4 to 4'% hours.

Both computers use a 9-inch-diagonal
supertwist LCD screen that supports 16
levels of gray. Standard memory is 4 MB
of DRAM (80 ns for the 210, 70 ns for the

230) located on the main logic board, ex-
pandable to 24 MB via a memory board
plugged into a RAM-expansion connec-
tor. To add RAM, you remove the key-
board, plug the memory board into the
RAM connector underneath, and replace
the keyboard. There’s also a modem con-
nector for an optional internal fax modem
board. Like the PowerBook 160 and 180,
the Duo carries a built-in microphone on
the case near the hinge.

The Duos’ main logic board is packed
with the 68030 CPU, 1 MB of ROM, an
SRAM that stores power management
code, DRAM, and custom ASICs. The
main system-controller ASIC manages
most 1/0, the sound system, and timing.
A microcontroller handles much of the
power-saving operation, and a Combo
chip provides SCSI and serial 1/0. The

PRELIMINARY BENCHMARK RESULTS

. CPU index FPU index

. Disk index . Video index

Mac Classic Il |
PowerBook 160
PowerBook 170
PowerBook 180

PowerBook Duo 210

PowerBook Duo 230

Mac lici
Mac llvx
Mac llsi

Mac SE/30

Mac llvi

n
|
5

0

10 15 20

Relative subsystem performance of the new Macs. For all tests, a Classic Il = 1.
Higher numbers indicate better performance. The Mac lici didn’t have a cache
board, and the 1lsi had an FPU. Existing Macs ran System 7.0.1, while the new Macs
ran beta System 7.1 software. The Duos were docked and had access to an FPU.
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THE NEW MACINTOSHES BY FAMILY

Model

Processor

Standard Maximum Slots

RAM RAM

Ports Dimensions (inches);

weight (Ib.)

Mac livi

Mac livx

16-MHz
68030

32-MHz
68030

4 MB 68 MB 3 NuBus

4 MB 68 MB 3 NuBus

1 ADB, 6x 13 x 16.5;
2 RS-422 serial, 25
DB-25 SCS|,
sound input,
sound output,
video

1 ADB, 6x13x16.5;
2 RS-422 serial, 25
DB-25 SCSI,
sound input,
sound output,
video

PowerBook
160

PowerBook
180

25-MHz
68030

33-MHz
68030

4 MB 14 MB Memory,

fax modem

4 MB 14 MB Memory,

fax modem

1 ADB,

2 RS-422 serial,
HDI-30 SCSI,
sound input,
built-in mike,
sound output,

video

1 ADB,

2 RS-422 serial,
HDI-30 SCSI,
sound input,
built-in mike,
sound output,
video

2.25x 11.25 x 9.25;
6.8

2.25x11.25 x 9.25;
6.8

PowerBook
Duo 210

PowerBook
Duo 230

&
=

25-MHz
68030

33-MHz
68030

4 MB 24 MB Memory,

fax modem

4MB 24 MB Memory,

fax modem

1 RJ-11,
1 RS-422 serial,
built-in mike,
docking connector

1 RJ-11,
1 RS-422 serial,
built-in mike,
docking connector

1.4x10.8x8.5;
4.2

1.4x10.8 x85;
4.2

* Prices were tentat.ve at press time.

sound system has a frequency response
of 7.1 kHz.

It’s important to note, however, that
there’s no 68882 FPU or built-in floppy
drive, and while the 1/O subsystems are
present, many of the ports and their inter-
face chips are absent. These lines and CPU
bus signals get routed to a covered 152-
pin expansion connector at the comput-
er’s rear. The connector communicates to
the docking station. Besides this connector,
the only other ports are a LocalTalk port
and an RJ-11 socket for a modem board.
The bulk of the fax modem board’s func-
tions are implemented in software. This
provides design flexibility for adding fea-
tures, but it also burdens the CPU when
sending a fax or data file.

The Duo Dock docking station provides
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what the PowerBook Duos lack. Outside,
it resembles a Mac IlIsi, but in front is
a flat opening into which you insert the
PowerBook Duo. At the rear are all those
missing 1/O connectors: ADB (Apple
Desktop Bus), two serial, SCSI (it uses
the funky PowerBook HDI-30 connector),
sound /0, RJ-11 modem passthrough, and
DB-15 video. A SuperDrive floppy drive
is located on the right side. Inside, the Duo
Dock has a 75-W power supply, an FPU
socket, and built-in video support for 12- to
16-inch monitors. You can expand VRAM
to provide 16-bit color on 13-inch and
VGA monitors.

The station also has two NuBus slots
and room for an internal 3%-inch SCSI
hard drive. The housing is reinforced with
steel beams to support large monitors. In-

side the Duo Dock, the expansion con-
nector passes 1/0 and processor bus signals
to the docking station’s hardware and the
/O ports in back. The Duo Dock charges
the PowerBook Duo’s battery as neces-
sary.

Putting the PowerBook Duo into the
Duo Dock is as easy as placing a videotape
into a VCR. First, you move the expan-
sion connector’s hood and slip the Power-
Book into the docking station. As the Duo
slides into the Duo Dock, it blocks an op-
tical sensor. Two hooks come forward,
grab onto holes beside the expansion con-
nector, and haul the computer inward the
last 5 millimeters. This pulls the expan-
sion connector onto a plug inside the
Duo Dock. A motorized, damped ejection
mechanism gently pushes the computer
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Configuration
and price*

4 MB RAM/40-MB hard drive: $2600
4 MB RAM/80-MB hard drive: $2900
5 MB RAM/80-MB hard drive, plus
CD-ROM: $3400

4 MB RAM/80-MB hard drive: $2949
4 MB RAM/230-MB hard drive: $3319
5 MB RAM/80-MB hard drive, plus
CD-ROM: $3219

4 MB RAM/40-MB hard drive: $2429
4 MB RAM/80-MB hard drive: $2789
4 MB RAM/120-MB hard drive: $3149

4 MB RAM/80-MB hard drive: $3869
4 MB RAM/120-MB hard drive: $4229

4 MB RAM/80-MB hard drive: $2249

4 MB RAM/80-MB hard drive: $2609
4 MB RAM/120-MB hard drive: $2969

partially out of the dock when you want
to remove the computer. A security key
can lock the Duo Dock so the computer
can’t be removed.

You have two options if you need more
than a LocalTalk connection or phone line
while you’re on the road. A PowerBook
Duo Floppy Adapter provides an HDI-20
floppy drive port and an ADB port. This
lets you use either a portable SuperDrive
(the same one used by the PowerBook
100) or a low-power mouse with the com-
puter.

Your other option is to get a Mac Duo
MiniDock made for Apple by SuperMac
Technology. It provides all the 1/0 ports
(i.e., ADB, two serial, HDI-30 SCSI, sound
1/0, and external video) and the floppy
drive port. With it, your Duo practically

NEWS

becomes a PowerBook 160 or 180, but it
still weighs less than 6 pounds, since the
MiniDock weighs about a pound. Both the
Duo Dock and MiniDock have configu-
ration ROMs that describe their devices
and supply driver code to the Mac OS,
much as the configuration ROM on a Nu-
Bus board does. You can attach the Mini-
Dock or Floppy Adapter and start using
the devices without rebooting. The Mac
Duos also have the screen-dimming and
external SCSI drive features of the Power-
Books.

The Duo design has some nice touches.
When you close the Duo’s display, the
latch sends a signal that tells the comput-
er to go into sleep mode. If you put a sleep-
ing Duo into the Duo Dock, a pin on the
expansion connector informs the Power
Manager to put up an alert dialog box
telling you to run Shutdown. At the same
time, the Duo Dock ejects the computer.
This lets you safely dock the computer
with the power off; it also makes the
PowerBook Duo scan the Duo Dock’s
hardware and reestablish any network con-
nections when you dock it. This same pin
also informs the Duo that a MiniDock or
other expansion adapter is connected to
the computer.

Observations

The Mac Ilvi and llvx are welcome mem-
bers to the Mac II clan. They provide new
features, such as the improved built-in
video with a CD-ROM drive, at a reason-
able cost. In the BYTE benchmarks (see
the figure), the prototype Ilvi system I
looked at posted about the same speed as a
Mac SE/30. However, the low-level BYTE
benchmarks indicate that the Ilvx, which
barely edged ahead of a 25-MHz Ilci with-
out a cache board, isn’t as fast as its CPU
clock speed might indicate.

Why is this? The explanation from Ap-
ple is that while the CPU and FPU are
clocked at 32 MHz, the Ilvx’s main bus
operates at 16 MHz, allowing the use of
plentiful 80-ns RAM. Unfortunately, this
also means the processor waits for memo-
ry reads and writes to complete, which de-
grades performance.

The PowerBook 160’s and 180’s
screens are a marvel to behold: crisp and
bright. They make the PowerBook 170’s
active-matrix screen look drab by com-
parison. The benchmark results indicate
that the 33-MHz PowerBook 180 should
be a powerful midrange computer. It eas-
ily fills the yawning performance gap be-
tween the 25-MHz Mac llci and the 40-
MHz Mac IIfx—something I had hoped

IMPRESSIONS

the Ilvx would do. With the built-in video
port, I expect to see a lot of office desks
populated with a PowerBook and a color
monitor.

The PowerBook Duos are perhaps the
ultimate in powerful yet lightweight Mac
computing. They’re 2.6 pounds lighter
than the PowerBooks, but as the bench-
marks show, the Duo 210 and 230 deliver
the same processing punch as their Power-
Book counterparts. Their weak areas are
the lack of an FPU and no built-in floppy
drive. This limits you only on the road,
however, since the machines have access
to both when parked in the Duo Dock.

The Duo Dock is perhaps the best im-
plementation of a docking station I’ve yet
seen. There are no cables to move, and a
lot of thought has gone into making the
computer’s parking and removal effort-
less and foolproof.

The big question for potential notebook
owners is whether to buy a PowerBook or
a PowerBook Duo. If you need to crunch
numbers or want a self-contained Mac with
a floppy drive and all the 1/O ports, a Pow-
erBook is the way to go. If you’re a fanat-
ic about weight, the PowerBook Duos de-
liver the same performance in a lighter
package. If you need a floppy drive or
some /O connections, you can use a Duo
MiniDock with the computer, and the com-
bined system still weighs less than a Pow-
erBook 160 or 180 by over a pound. B

Tom Thompson is a BYTE senior editor
at large with a B.S.E.E. from Memphis
State University. He is an associate Ap-
ple developer. You can contact him on BIX
as “tom_thompson” or on the Internet at
tomt@bytepb.byte.com.

THE FACTS

Mae Ilvi, Mac Ilvx, PowerBook
160, PowerBook 180, PowerBook
Duo 210, PowerBook Duo 230

Options:

Mac Duo Dock, $1079; Mac Duo
MiniDock, $589; PowerBook Duo
Floppy Adapter, $135

Apple Computer, Inc.

200525 Mariani Ave.
Cupertino, CA 95014

(800) 776-2333

(408) 996-1010

fax: (408) 974-6412

Circle 1162 on Inquiry Card.
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s they say, it’s all in the genes. Introducing the
ThinkPad™ from IBM. The slickest, sleekest little
number that ever crunched one. A mere seven-and-
a-half pounds of brains and beauty that begs you to
take it anywhere. And once you own one, that’s exactly
what you'll do.
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ThinkPad

"The top-of-the-line ThinkPad 700C sports a
screaming 486 SLC™ 25 MHz processor. But it’s built for
comfort too. There’s a surprisingly roomy interior,
with a full-size, ergonomically designed keyboard. And
a screen that literally bends over backwards.

Strategically placed on the keyboard is a little red
spot called the TrackPoint II” It does what a mouse would
do with a few million more years of evolution. Nothing
dangles; it’s part of the soul of the machine. You can
operate it with one fingertip. And it lets you think on
any terrain, even one without any flat surfaces.

The ThinkPad’ screen is a thing of almost aching
beauty. Its 640 X 480 VGA resolution is sharper than
that of many desktop computers. It displays 256 colors.
And it’s the biggest screen on any notebook. So it’s very
easy on the eyes.

The ThinkPad comes standard with things some
other notebooks don’t even offer as options. Like 4MB
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*Depending on usage and configuration. **MSRP. Dealer prices may vary. tWarranty
information available from the Personal Systems HelpCenter or an IBM authorized dealer.
700T warranty is available in USA and Canada only. ttin Canada, call 1 800 465-7999.
IBM is a registered trademark and ThinkPad, HelpWare, HelpCenter, SLC and TrackPoint it
are trademarks of Internalional Business Machines Corporation. PRODIGY is a registered
trademark of Prodigy Services Company. © 1992 IBM Corp.
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The ergonomic, full-size keyboeard

The screen
tilts up to

180 to

adjust to the
whims and
idosyncrasies
of the driver.

travels in style and comfort from the ————-

first lap to the last

of memory upgradable to I6MB. 120MB of hard disk
space. Pre-installed DOS 5.0 and PRODIGY. You can
soup it up with a turbo-charged 48651.C2 50/25 MHz
processor—just one of the upgrade products IBM
offers. And the hard disk is
removable, so it’s easy to
upgrade and share your
ThinkPad, not to
mention the great
security and virtu-

ally unlimited
storage. G H
ThinkPad blows
(

the doors off its
competition in an
even more surprising
arena. Price. Any
ThinkPad in the
line will give you more
for your money—and for
your psyche—than any other
notebook.

If you have questions along the way, ThinkPad
Models 700C. and 700 are supported by HelpWare;
an invaluable service package that includes a three-year
international warranty?

=]

The world's smallest
stick shift.

ThinkPad | Model 700C Model 700
Processor | 486 SLC/25MHz 486 SLC/25 MHz
Display 10.4" Active Matrix 9.5” Monochrome Display

256-Color Screen 64 Grayscale Screen
Battery Life* | 2-4 Hours 3.8-75Hours
Weight 76 Lbs. with Battery 6.5 Lbs. with Battery
Warranty ' 3 Years (International) 3 Years (International)
Price** ‘ $4,350 | $2,750

I'or more information or an IBM authorized
dealer near you, call our Personal Systems HelpCenter™
24 hours a day, 7 days a week at 1 800 772-2227.1F

Then just park one in your lap and see
what happens.

Circle 103 on Inquiry Card.
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CA-REALIZER—Now

For A Limited Time Only $99.

Above And
Beyond Basic.

INTRODUCING = Realizer royalty-free with the run-
THE EASIEST BASIC et T time module that's includ-
DEVELOPMENT ed. And you can generate
SYSTEM FOR Qo (el 1wz Lalls [ o installation disk with
WINDOWS. the push of a button.
Compared to Visual mmmm PC Computing said, “No
BASIC, CA-REALIZER® is Widget Sales - Southwest other Windows BASIC can
half the cost and twice s match it for power and
the product. Southwest w3 P } breadth of features:
Develop applications A ez L - -
using the familiar proce- mi il i HWE
dural language model and % Bl 91
a large array of powerful L~ il h li v Cm—
tools. You don't need to (21 = r s And at $99, they can't
learn all kinds of confus- we wn [T sl | match the price either.
ing new techniques. Just o] Shere___Stosee So call 1-800 CALL CAl

type in programs or
design them visually with FormDev. It's an interactive
WYSIWYG, point and click tool
that generates code. With a sin-
gle command you can add
Programmable Application Tools
like spreadsheets, charts, text edi-
tors, animation, graphics tablets
and user-friendly forms. And
CA-REALIZER offers many fea-
tures other BASICs don't, like
automatic array processing.
Arrays are re-dimensioned and processed automatically.
Algorithms can be written as formulae instead of com-
plex looped expressions.

Once an application is complete, you can compile it
into a stand-alone Windows application and distribute it

2 AN@® %
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CA-REALIZER

il |

17 60% . .
today for more information

and the name of your nearest dealer.

REALIZER |Visual BASIC
v

Interactive WYSIWYG Application & Form Designer
Generates User Accessible & Modifiable BASIC Code
Familiar Procedural Programming Model
Integrated Full-Featured Debugger
Single-Stepping, Call-Tree, Variable Display
Automatically Expandable Dynamic Arrays
Full Range Of Fast Array Operators & Functions
Mathematical, Statistical, Date-Time Functions
Dynamic Addition & Removal Of Form Objects
Fully-Integrated Programmable Application Tools:
Chans, Spreadsheets, Text Editors, Graphics, Animation, Scheduler

Ability To Run Multiple Applications Simultaneously
Full Support For DDE & DLLs

Direct MDI Support & Serial Communications Library
Import/Export Of 1-2-3, Excel, CA-SuperCalc Files
Extensive Context-Sensitive On-Line Help

Clip Art Library With Over 250 Bitmaps

QuickBASIC Version 7.0 Compatibility Libraries

AYANANANA SR AN SRR YA NASANANANANASAN

Don't waste another day trying € 2OMPUTER®
to figure out Visual BASIC. SSOC'AVES

Leave that for your competition. Sopware superior by design.

CA-Realizer

© Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies.
CA REALIZER Release 1.0 and Visual BASIC Release 1.0 compared 10/92. Cost comparison based on Visual BASIC Release 1.0 Suggested Retail Price. PC Computing quote appeared 10/91, pg. 90.
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Microsoft’s
indowﬂatabase

JON UDELL

SQL and ISAM data
meet Visual Basic

in—Access, Microsoft's

powerful ;le—;

-daia'base iool .

Microsoft’s long-rumored Windows database
_ has finally arrived, and it’s been worth the wait.

In brief, Microsoft Access is a marriage of SQL
- (Structured Query Language) and Visual Ba-
sic, and it’s a happy union.

The Access development environment is a
tour de force of user-interface design. MD]
(Multiple Document Interface) child windows
contain multiple active tables, forms, and re-

ports. The object editors and subeditors man-

age hundreds of properties cleanly, offering drop-down lists of valid options wher-

ever possible. You can hop instantly between design and execution modes using

toolbar buttons. Drag-and-drop opportunities are pervasive. And intelligent assis-

tants help you create standard forms and reports, specify visual motifs (e.g., chis-
eled or embossed), and populate them with database fields.

In Access, you can program on two levels: macros or an embedded language

called Access Basic, which extends Vi-
sual Basic in several ways. Access Ba-
sic’s new data types include tables,
queries, forms, and fields. 1t also adds
some handy features not in the current
version of Visual Basic: variant data
types that convert between strings and
numbers as needed, group property as-
signment for multiple selected objects,
and listboxes that you can populate by
means of user-defined callback func-
tions.

Because macros and Access Basic
functions can call each other, there are
always several approaches to any pro-
gramming problem, which is a good
thing. However, [ found that the two lan-
guages can differ subtly in how they in-
teract with data and user-interface ob-
jects. Understanding the best uses of
each will take time, although it’s clear-
ly a key to proficiency with Access.

SQL Without Programming
Although it speaks a SQL dialect na-
tively, you’ll have to go out of your way

7 File

Y Bl [

to find a SELECT or UPDATE statement.
Access wraps a rich set of table, query,
form, and report objects around its SQL.
Using these alone—without any program-
ming—you can cover a lot of ground.

Consider my test application (see the
screen). It relates a parent table of authors
to a child table of articles through an in-
termediate table that handles the many-to-
many relationship of authors to articles.
Access can enforce referential integrity,
and I exploited that feature to ensure that
the intermediate table would reject entries
containing authors or articles not present in
their respective primary tables. The au-
thor table includes a whimsical map field
with an active OLE link to a Paintbrush
bit map. Both tables feature VCR-style
controls. They are fully editable and lock
automatically in multiuser mode. The find
drop-down listbox presents a picklist of
authors, and the filter drop-down listbox
offers a list of fields available for filter-
ing. All this took zero lines of code.

Like most SQL databases, Access main-
tains a single disk file per database, storing
multiple tables within that file. It’s not a
database server, however. In a multiuser
situation, each Access client must fetch
records from shared storage and process
them locally. continued

Microsoft Access - [Form: Authors]

Edit View Records Window Hel

DI

o« Soltwate's Fr

F:D0S 5.0

FI: Bepand MAIL

Fl: 087220

Sidebar to 110027, Pipe:

Miastkowski
Miastkowski
Miastkowski
Ryan

Little or no programming yields impressive results, thanks to the rich set of objects

available to the Access developer.
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With the Open Database Connectivity
driver, though, you can connect Access to
remote SQL servers. The beta version of
Access I tested came with the generic Win-
dows ODBC driver and an ODBC setup
script for Microsoft’s SQL Server. In-
stalling the Windows driver makes Ac-
cess (or any ODBC-aware Windows ap-
plication) a potential client of SQL Server
(or any ODBC-aware SQL data source).
Running the SQL Server script adds the
necessary stored procedures on the server
side and drives the golden spike.

Access can attach and work with Para-
dox, dBase, and Btrieve files. (FoxPro sup-
port is in the works, but it won’t be avail-
able when Access ships.) Access includes
engines that understand Paradox, dBase,
and Btrieve engines, and it will maintain
foreign indexes in place. That means that
Access and, say, Paradox can enjoy live
multiuser access to shared files. Access’s
update capability will also be a great en-
hancement to products such as Btrieve and
FoxPro.

Although it lacks FoxPro’s blazing
speed when querying single tables, Ac-
cess holds its own, and it really cranks
through multitable queries. Queries con-
tinue to run in the background even as
you’re editing the first screenful of data—
a real productivity boon. Access is sim-
ply a tremendous piece of work. Multius-
er relational database programming for
Windows remains a daunting task, but I
can’t think of a better tool for the job.

Jon Udell is a BYTE senior technical edi-
tor at large. You can contact him on BIX as
“judell” or on the Internet at judell@ byte-
pb.byte.com.

Microsoft Access
$695

Svstem requirements:

A 386 or higher with DOS 3.1 or
higher, Windows 3.0 or higher, 4
MB of RAM, and 10 MB of avail-
able hard drive space.

Microsoft Corp.

1 Microsoft Way

Redmond, WA 98502

(800) 426-9400

(206) 882-8080

fax: (206) 936-7329

Circle 1163 on Inquiry Card.
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Apricot XEN-LS Il Adds Multimedia Value

CIN=LE 7

LENROTHES, SCOTLAND—ACc-

cording to an old English saying, noth-
ing is a bargain if you didn’t need it in the
first place. In these times of acute reces-
sion, multimedia has been hyped merci-
lessly as the future of computing, giving
suppliers something to do with available
computing power. This is the approach
that Apricot Computers seems to have tak-
en with its Apricot XEN-LS II, a multi-
media station that brims with added
value—value, that is, if you need it.

The XEN-LS II is designed like a PC
buyer’s Christmas stocking. It’s packed
full of everything you could possibly want:
Apricot’s proprietary LOC Technology
security features, plug-and-play network-
ing, professional audio (it’s equipped with
a CD-ROM drive, stereo speakers, and a
software mixing desk), and large amounts
of memory and storage space. The ques-
tion, however, is, will people buy a sys-
tem with so many extra features when their
value remains unproven?

The XEN-LS II we looked at was a 66-
MHz 486DX2-based machine with 16 MB
of RAM, a 200-MB hard drive, and a high-
resolution Super VGA 17-inch color mon-
itor. The system unit is a wide, low-slung
charcoal gray box. On either side sit speak-
ers (with volume control). Floppy drives
are fitted snugly above the speakers. In
the center of the plastic facade is a drawer
that protects the optional CD-ROM drive.

The professional audio capabilities qual-
ify the XEN-LS II as MPC compliant—
that is, in line with the specifications laid
down by a group of manufacturers, led by
Microsoft, that make up the MPC consor-

tium. Apricot has been more realistic than
the group about the power requirements
of the base system. The XEN starts with a
486SX/25, rather than the MPC-standard
minimum of a 16-MHz 386SX.

The configuration we tested costs £3825
in the U.K. Given that the average price
of other reputable 66-MHz 486DX2 ma-
chines has fallen to around £2000, this is a
steep price for the added hardware and
software. Value aside, this system is im-
pressive. It accepts sound input from five
sources: external microphone or system,
the MIDI interface, audio signals from PC
applications, and the internal CD player
and FM synthesizer. It allows playback of
separate sound streams, too: Add a sultry
voice-over to background music, for ex-
ample. The system software includes Mi-
crosoft’s Windows for Workgroups, so if
you have another machine, an Ethernet
cable is all you need to build a network.

The networking features are based on
an Intel 596 Ethernet coprocessor. In con-
Junction with Apricot’s local-bus technol-
ogy, it speeds performance by intelligent-
ly routing network I/O tasks away from
the main processor. Apricot is one of the
first vendors to build the Intel Ethernet co-
processor onto the motherboard.

Multimedia will no doubt come into its
own when companies, particularly with-
in Europe, are confident enough to invest
in hardware and software development.
But the average computer buyer is still go-
ing to check every item on the features list
to see whether it’s necessary and whether
he or she can buy it for less elsewhere.
The XEN-LS II is a great machine, but it
may offer more than most users need.

—Louise Cole and Andy Redfern

Apricot XEN-LS II

with a 486DX2/66, 16 MB of RAM,
a CD-ROM drive, a 200-MB hard
drive, and a 17-inch color Super
VGA monitor: about $6500 (£3825)

Apricot Computers

3500 Parkside

Birmingham Business Park
Birmingham B37 7YS

U.K.

+44 21 7177171

fax: +44 21 7177799
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The Sound Choice
n Multimedia Upgrade Kits.
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If upgrading Tl productivity capabilities for
your PC to MPC your computer.
standards sounds You get Microsoft® Windows ™
good to you, we can 31, Microsoft Bookshelf® a

reference resource with an
encyclopedia, thesaurus, and
dictionary. Microsoft Works for
Windows,™ an integrated pro-
fuctivity package. MacroMind®
Action!™ Authorware® Star™

nd Tempra™ from Mathematica,
presentation tools for DOS and
indows. Sherlock Holmes,
Consulting Detective, the award-
winning mystery game. And
many, many more.

The Sound Blaster Multimedia
Upgrade Kit. At only $799! To
find out more, visit your computer
retailer or call Creative Labs at
1-800-998-LABS.

And see why choosing our mul-
timedia upgrade kit is the most
sound decision you'll ever make.

make it sound even
better. With a multimedia upgrade
kit from Creative Labs.

For only $799, you get the only
multimedia upgrade kit with
Sound Blaster™ Pro, winner of the
MULTIMEDIA WORLD Readers’
Choice Award for “Best Sound
Board” Experience true-to-life 8-bit
stereo audio effects from applica-
tions and games. With MIDI adapter
cable and sequencing software,
plus a 20-voice, 4-operator FM
music synthesizer, Sound Blaster
Pro is one sound investment!

And that’s only the beginning.
There’s a high-performance CD-
ROM drive that surpasses MPC
specifications. Plus a FREE library
of CDs that will open your PC to
all the possibilities of multimedia
computing. Over $3,000 worth
of the hottest CD titles for multi-
media authoring and enhanced
education, entertainment, and

’ - - 4 o
; | 3 | Sound Blaster is a trademark of Creative Labs, Inc. Lry Lre
M & S}}ﬂlﬂ All other marks are owned by their respective companies. © 1392 Creative Labs, Inc. All rights reserved. C R R T I v L
WINDOWS. A S = L

Multimedia PC International inquiries: Creative Technology, Ltd., Singapore Tel 65773-0233 Fax 65773.0353 CREATIVE LABS, INC.

) COMDERTFall '92 ans gonvention center ooth #5222
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Fast Today. Even

When you own a Northgate® ZXP™
system, youll never have to worry about
what the future of computing holds. That’s
because Northgate designed total 486
upgradability into every one of these
powerful systems — from 4865X/25 to
OverDrives. You can also choose from a
complete selection of networking options.

These systems feature our unique ZIF
socket that gives you the most cost-efficient
upgrade path on the market. In fact, all it

takes is a flip of a lever and a new processor.

Select our SlimLine™ with 32-bit local bus
video and virtual caching, or one of our
three Elegance™ cabinet styles.

Call now and one of our sales reps will help
you select the system that's right for you.

Here’s One Of Our Feature-Rich
“Solutions For Workgroups™

* Intel® 80486DX/33 MHz processor

= ZIF (Zero Insertion Force) socket for
easy upgrades

= 4MB RAM
* 100MB hard drive

* 1.2MB 5.25" and 1.44 MB 3.5" floppy
drives

= 1024 x 768 color monitor

= MS-DOS® 5.0

*  Microsoft® Windows™ 3.1 and mouse

Award-winning service and support

* 30-dav money back guarantee

©Copyiight Northgate Computer Systenss, Inc., 1992. All rights reserved. Northgate, SlimLine, Elegance, ZXP, and the Northgate 'N* logo are U.S. trademarks or registered
us. lralkmarlu of Nnnhgalc (»mpulcr Systems. BO4KEBS X, RO486, OverDrive and the Intel fuside logo are ULS. (rademarks of Intel. MS-DOS, Windows and Microsoft are U.S.

S. trad L uf\lumsoﬁ(‘m

All other pmdnﬂs and brand names are U.S. tradk tsand 4 4 LS. tradk

- QA Plus™ diagnostic/performance software. provided with all ZXP systems, is a US. trademark of DiagSoft
ks of their respective companies. Prices shown are in LS. dollars and do not indude



Faster Tomorrow.

Northgate ZXP 486DX/33 Call For More Information
Configured As Shown 800-521-1496
SlimLine™ ZXP™ 486DX/33. . . .$2299 Major corporations, volume purchasers and
(Lease it for $85.06 per month)* gavernment agencies call National Business

Accounts: 800-828-6132
Elegance™ ZXP Space-Saving GSA #GS00K9IAGS5193 PSOl
DesktopCase...................... $2349

Major credit cards, money orders, direct wire and

1 3
(Lease it for $89.91 per month) approved company purchase orders accepted.

Elegance ZXP Desktop Case. . . .. $2399
(Lease it for $88.76 per month)*

Elegance ZXP Tower Case . . . . .. $2499 @ NORTHGATE

{Lease it for $85.47 per month)* \/ 5%%%

486SX/25, 486DX2/50, 486DX2/66 “Soluttons For Workgroups”™

and OverDrives are also available. 7075 Flying Cloud Drive, Eden Prairie, Minnesota 55344

shippinghandling charges or apprpriate sales taxes. Offer walid in the U.S. and Canada only. Prices and speafications subjea 10 change without notice. Northgate reserves the
ru;h 10 substitute mmponem.s oftqu_l or greater quality or performance. All items subject 10 availability. We support the ethical use of software. To report sofiware copyright

call the S Association’s Anb-Piracy Hatline at 1-800-388-PIR8. *Monthly lease payments are based on a2 36-month standard, fair market value
open-ended lease. 12-60 mumh leasing options available far qualified businesses.




NEWS

FIRST IMPRESSIONS

Microsoft’s Small-Screen Debut

o n the Mac, Quick Time has
turned multimedia from a
hollow buzzword to a vibrant
technological frontier. Quick-
Time’s most visible contribu-
tion is a standardized scheme
for capturing, storing, and play-
ing back digital full-motion
video. Microsoft has finally
taken the wraps off its answer
to the video component of
QuickTime: Video for Win-
dows.

Video for Windows, for-
merly known as Audio-Video
Interleaved (AV1), is a software
module that plugs into Win-
dows 3.1. Like QuickTime, it
creates a hardware-independent
foundation for full-motion video. The beta
version of Video for Windows I looked at
included drivers for a handful of video-
capture boards. 1 used the Video Blaster
from Creative Labs installed in a Unig-
486/50. The video was brought in from a
Panasonic AG-7650 Super-VHS industri-
al VCR and a Sony V-deck computer-con-
trollable Hi8 VCR.

Video for Windows installs through
Windows’ loadable driver mechanism. It’s
unclear what form the software will take
when it ships, but the beta version includ-
ed an automated installation procedure that
set up all of Video for Windows’ compo-
nents. Video for Windows includes an
MCI (Media Control Interface) driver that
adds the AVlvideo media type to Win-
dows’ multimedia extensions. MCI pro-
vides the Video for Windows program-
ming interface, using simple commands
such as open, play, and seek to control
the playback of video files.

Microsoft provides a fairly capable cap-
ture program, VidCap, in its package. Vid-
Cap shows the flexibility of the system
underneath it and provides a remarkably
broad range of choices that lets you tune
the ratio between quality and storage space.
You can set audio parameters as you would
in any Windows 3.1 audio program; you
can choose 11-, 22-, or 44-kHz rates, in 8
or 16 bits and in mono or stereo, for each
new capture you do. Similarly, you can
set the video-capture frame rate, resolu-
tion, and bit depths (i.e., 8, 16, or 24 bits
per frame) before you start to record.
Freshly captured files are recorded raw,
with no compression.

Video for Windows processes 8-bit vid-
€o using an interesting palettizing scheme.
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Incoming video is instantly matched to a
user-defined palette. You can load and
save palettes by name. The default palette
displays captured video in shades of gray.
You can set the number of colors occu-
pied by the video, so you can leave room in
the palette for other Windows applications.
A paletie is attached to a captured clip, ei-
ther by loading it from disk or by running
a special palette-capture function that
builds a palette by analyzing a series of
captured video frames.

This is a good approach. If you want
your palette to be dominated by flesh tones,
you can select a portion of your video that
primarily features people’s faces. What
VidCap can’t match directly in the palette
you select, it approximates with dithering.

Raw AVI files can be compressed after
the fact by firing up Microsoft’s video ed-
itor, VidEdit. The beta kit included a set of
software-based compression algorithms.
Like other elements of Video for Win-
dows, the software compressors are
supremely tunable, letting you target a spe-
cific data transfer rate to cover fast and
slow hard drives and CD-ROM drives. For
some of the compressors, a sliding scale
lets you set the relative video quality. Low-
er quality settings negatively impact the
video’s appearance.

VidEdit’s compression interface (see
the screen) is unique: It puts up a preview
window that lets you see a continuously
updated video frame (which you select)
that is run through the compressor in re-
sponse to changes in the compressor set-
tings. Once you tune the compressor,
VidEdit reinterleaves and compresses the
data, showing each frame as it’s com-
pressed. In addition to compression,

VidEdit handles rudimentary
cut-and-paste editing. 1t’s miles
below Adobe Premiere, but it’s
good enough to illustrate Video
for Windows’ capabilities.

The inevitable tendency is
to compare Video for Windows
to QuickTime, especially since
Apple plans to get QuickTime
running under Windows.
Compared to QuickTime on
the Mac, I think Video for
Windows looks better. What
gives Video for Windows an
edge is the multimedia infra-
structure it plugs into. Win-
dows’ multimedia extensions
provide developers with a uni-
fied programming interface to
digital audio, MIDI, CD audio, animation,
video overlay, external video device con-
trol, and now digital video. On the down-
side, Video for Windows retails for $199,
whereas QuickTime is part of the Mac’s
system software.

With Video for Windows, Microsoft
closes the gap that once made Windows
a second-class multimedia environment.
The real measure of its future success will
be the speed with which vendors move to
implement it in their software. If Apple’s
experience with QuickTime is any indi-
cation, you’ll be seeing a lot of digital
video on Windows desktops soon.
—Tom Yager

Video for Windows
$199

System requirements:

A 16-MHz 386SX or higher with a
multimedia PC audio board, an 8-bit
or greater VGA board, and a large
hard drive or CD-ROM drive. Video
capture and playback require a 33-
MHz 386 or higher with a video-
digitizing (or capture) board and
Windows 3.1.

Microsoft Corp.

1 Microsoft Way

Redmond. WA 98502

(800) 426-9400

(206) 882-8080

fax: (206) 936-7329
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Here.

There.

Everywhere.

The HP DeskJet Portable.

*599.

Hewlett-Packard presents the DeskJet
for the jet set. The new HP DeskJet
Portable printer lets you create great-

STAYING PRODUCTIVE looking documents anywhere you go.

AWAY FROM THE OFFICE It’s small enough to fit in a briefcase
Nes bl A s and weighs only 4.4 pounds. But the

= S DeskJet Portable prints high-quality

HOME: 300 dpi black and white text and

M v o B e e, ; : .
e S e graphics on plain paper, transparencies
b e bl 4 - ‘ or labels.
L R Skl — 0 ]
Al It’s everything you expect from your
CLIENT office printer in a portable package.
g g et Compatibility with most major software.
porir [ gl A fast print speed of up to three pages
erkor oo oy b prrieve ek i o ’ per minute. A wide variety of typefaces,
HOTEL: sizes and styles. And Hewlett-Packard
A it S T e s st 8 vy inkjet technology, so you don't have to
Nk e v e, & bastness munelrrs W s o 0 g v Al
ST RTINS G o ke ¢ sacrifice print quality for portability.
Lt

The DeskJet Portable is built tough to
=il Rl take more than the usual amount of
ey (A - - M . . .
o e i o o jostling. And, to make it even more

versatile, an optional rechargeable
bat tery is available, along with a World-
wide Rapid Recharger, a 50-page cut-
sheet feeder and a handy carrying case.

To top it off, the Desk.Jet Portable has
a price tag befitting its small size. Just
$599* Who says you can't take it with
you? Call 1-800-552-8500, Ext. 7108,t
for the name of the authorized HP
dealer nearest you. To receive informa-
tion by fax call 1-800-333-1917, choose
HP FIRST, document #9606.

DeskJet Printers

Make it happen.

€ 1992 Hewlett-Packand Company PE 12215 ) (ﬁﬁ H Ew LE T T
e e L o e oy (o et e PACKARD



| Duracell Introdu
Nlckel Metal Hydride

A world of change is coming.

Portable products like computers and cellular phones are
fast becoming a part of our everyday life. And as the market
for these portable products grows and shifts to mass retail
. distribution, so will consumer demand for a readily available, long
: lasting rechargeable battery.

Introducing DURACELL" Nickel-Metal Hydride Rechargeable Batteries, a limited
number of standard sized packs that will soon be conveniently available in millions of
retail outlets worldwide. Exactly where your portable products must be found if you
hope to gain a larger share of the growing consumer market.




es Standard Sized
Rechargeable Batteries

QURACEL:

Consider the advantages DURACELL Rechargeables ®
offer you, the manufacturer. Up to 40% longer life DU RACE LL
than ordinary nickel-cadmium. Freedom from the RECHARGEABLES
burden of custom pack design and inventory.

Reduced product costs and cycle time to market.

Worldwide availability of replacement packs.

DURACELL Nickel-Metal Hydride Batteries can
make your portable computers and cellular phones
as convenient, affordable and consumer friendly as
your changing market demands. Join Duracell in a

power partnership today.
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NEWS

FIRST IMPRESSIONS

Is It a Penbook or a Notebook?

Wilh the failure of Momenta earlier
this year, the wisdom of adding pen
functionality to a notebook PC has been
called into question. Was Momenta’s de-
sign wrong, or is there simply no demand
for pen-based notebooks? Grid Systems
is about to answer these questions with its
Convertible pen-based notebook, which I
have been using in its preproduction form.

A brief examination of the Convertible
reveals just how compromised the Mo-
menta design was. At first glance, Grid’s
system looks similar to many of the verti-
cally oriented pen systems (e.g., the NCR
3125). It’s an 114- by 9%4- by 14-inch, 5-
pound tablet that you can cradle in your
arm. Press two tabs on either side of the
unit, and the screen lifts up and tilts to a
viewing angle, revealing a keyboard un-
derneath (see the photo).

In contrast, Momenta’s design was big-
ger and heavier than most notebooks. It
used a separate keyboard and required a
custom-made carrying case to transport it.
The capper was that it was priced high at
nearly $5000. It made trade-offs to the
point where it was neither an adequate pen
system nor a usable notebook PC.

Grid seems to have found a middle
ground with few compromises. Powered
by a 25-MHz Intel 386SL, the Convert-
ible comes standard with a 120-MB hard
drive, 2 MB of RAM, a PCMCIA 2.0 slot,
and a 387 math coprocessor. The VGA
video is backlit. The machine is ruggedly
built—a Grid hallmark—with a tempered-
glass screen overlay and magnesium case.
Windows for Pen Computing is standard.
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Grid sacrificed a few keys on the key-
board. The most important ones are the
cursor-control keys (i.e., PageUp, Page-
Down, Home, and End), although those

_ functions are accessible by two-key com-

binations. The floppy drive is an external
unit. Claimed battery life is a subpar 24
hours. The most important trade-off, how-
ever, is the price. Although Grid had not
released pricing information as of this writ-
ing, the company said that the Convert-
ible would be about $500 more than its
Model 1660 notebook, which sells for
about $3000.

You can get equivalent notebook func-
tionality, sans pen input, for about $1500.
You will pay roughly $3000 for a similar-
ly configured pen system. Assuming you
need both pen input and a fully functional

Deep Purple Fire

s ilicon Graphics, Inc., began showing
up at Macintosh trade shows a few
months ago. As one SGI representative
explained: “We believe Mac users are in-
terested in the best level of technology
rather than the least common denomina-
tor.” SGl is trying to make the Indigo ap-
pealing to the Macintosh community. You
can expect popular Mac desktop publish-
ing products (e.g., Adobe Illustrator and
Photoshop) to become available for SGI
systems. These applications stretch the
Mac to its limits, but imagine them run-
ning on a relatively low-price, high-per-
formance graphics workstation such as the
Iris Indigo.

Now, thanks to SGI's R4000 upgrade

notebook, the Convertible represents an
estimated savings of $1000.

Grid says the Convertible is “the first
pentop for everyone.” The company is
hoping to profit from the established base
of Windows users and the anticipated in-
troduction of Windows applications adapt-
ed for pen input.

Putting a dollar value on the added func-
tionality is difficult. You have to consider
not only the additional cost of the hard-
ware, but also the cost of the pen-enabled
software. It’s unlikely that notebook users
will make the investment just to have the
convenience of a pen device. First-time
buyers or users looking to upgrade, how-
ever, might find pen capability compelling
if the trade-offs are few. For notebook
users already considering a pen device,
the choice is clear. Grid offers the best
choice to date for combining the world of
the pen with the world of the notebook.

—Michael Nadeau

Convertible
Price not available at press time.

Grid Systems Corp.

47211 Lakeview Blvd.
Fremont, CA 94538

(800) 222-4743

(510) 656-4700

fax: (510) 683-0902
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for the R3000-based Iris Indigo, you can
get an even better price/performance val-
ue. You can power your Indigo with the
same processor as the one in SGI's Iris
Crimson (see “First of the Red-Hot
R4000s,” July BYTE)—the 64-bit super-
pipelined Mips R4000SC. Even though
SGl isn’t the first Unix company to try to
tap the Mac market, it may be the most
likely to succeed, because it has already
established itself for superiority in graph-
ics performance.

Before I powered up the 64-bit Indigo,
the only distinctive features I noticed were
the little red R4000 snap-on hood orna-
ment and a daughterboard (with a mon-
strous heat sink) mounted on the CPU card.

continued



Your dBase IV
Compiler
Has Arrived.

CA-Clipper/Compiler Kit
For dBASE IV

VO
Vi
- m— e
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4

Finally. dBASE IV provides compatibili-
Four years after Ashton- ty and database interoperability
Tate promised it to you, CAis dBASE IV Compiler with most dB ASEIV applica-
<ies».  Proudtodeliver o DOS tions. Andit’s implemented
roaamsen)  the CA-Clipper/ & ) using the open architecture of
@ Compiler Kit f i CA-Clipper,
7 you've been ' including
Savso owarieai waiting for. the pre-
place to CA-Clipper 5.01 for . a q q
Besc Xoase Complr st Now you can compile  ensure it performs to specifications. processor, the

and Best Application

socopmeni ot MOSt ABASE IV applica-  Then use the DPREP program to compile Extend System
tions in just three easy steps. First, cre- it and produce an executable, .EXE file  and the RDDs.

ate an application using all the dBASE  that gives you all the speed and efficien- Call 1-800 CALL

IV tools you're already familiar with. cy CA-Clipper® is famous for. CAl for the name of

Next, test and optimize the code to The CA-Clipper/Compiler Kit For your nearest dealer
and a free statement

of direction entitled “The Future of
Xbase" Call right now.
Haven't you waited long enough?

OMPUTER

Step 1. Create applications using familiar Step 2. Testand opeimize code to ensure it per- Step 3. The COMPILE command invokes the

dBASE IV tools and utilities, or even the dBASE [V forms axcording to specifications DPREP program. [fnoerrors are detected, the

Applications Generator. batch file launches comfilc and link procedures, . b d .
producing an executable, .EXE file. Soﬁwar € superior Dy aesign.

Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. 1-800 CALL CAl. dBASE and dBASE IV are registered trademarks of Borland International, Inc.
All product names referenced herein are trademarks of their respective companies.
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“FEATURES, CONFORT, POWER, AND

Actually, we'd say impossible

to beat. And so will you.

Just compare Express notebooks to
the competition — the way leading
computer publications have been
doing. And you'll see that we have the
most features at the lowest prices.

You'll see why Computer Shopper
(8/92) said the Express 325NXL was
“...destined to be the power accessory
of the future.” Why Computer Buying
World (8/92) praised its “small, light,
attractive and reasonably priced
package.” Why PC Magazine (8/92)
said the 325NXL is the notebook made
for “those looking for a good value at
the $2,000 price point.”

And why there should be no
question which notebook computer to
buy.

“... will help you get

your work done comfort-

ably at the right price.”
PC Magazine, August 1992

These are the notebooks you've
been waiting for — whether you need
a 25MHz 386SX like our 325NXL or a
25MHz 486 like our 425CXL. As
Computer Buying World said,
“CompuAdd Express’ 325NXL has most
of the extras every notebook should
have.” So does the 425CXL. And
they’ve got performance, too. PC
Magazine gave the 325NXL high marks
on video and graphics benchmarks
and on battery life tests — “the third-
highest score of the 70 systems tested.”

Shr 28min
Yes
$2,095

Based on PC Magazine Survey. August 1992

See for Yourself. Express Has The Most features

325nx “The clear winner... with

Our super-twist backlit liquid crystal
display has 64 levels of gray scale and a
.30mm dot pitch. It measures 9.4"
diagonally.

We install a 9600 baud fax/
2400 baud modem, both with
send/receive capabilities. And
we include Quick Link Il fax/
modem software FREE.

Brightness and other display controls
are on the keyboard surface.

Most notebook microprocessors run at only
16MHz or 20MHz. Ours run at 25MHz.
425CXL contains Cyrix CX4865LC; 325NXL
contains AMD 3865X.

Sleep button and built-in power
management logic for up to 3 hours

battery life on the 425CXL; 3 to 4 hours — - l
on the 325NXL. I I I l I

High density 1.44MB 3.5"

intemal floppy drive. \

Two click buttons work with the
trackball to select icons and
commands.

True notebook size (8.5"x11"x2")

its terrific balance of
performance and extras.”

Computer Buying World,
August 1992



PRICE — REALLY TOUGH 10 BEAT.”

Weighs only 5.3 pounds, even
including the battery. Add the AC
adapter, and it still weighs only 6.6
pounds.

4250t includes a math coprocessor;
325NXL contains socket for Cyrix
FasMath™ 83587 math coprocessor

One serial port, one parallel
port. Extemal 800x600 VGA
video, PS/2 keyboard and PS/2
mouse connectors.

Both the 425Cxt and the 325NXL have
an 80MB hard drive, and both have
4MB of RAM - 50 big Windows
programs run great!

101-key function keyboard
implemented with 84-key layout
has an IBM “feel” because it’s
made by Lexmark, formerly IBM's
keyboard division. Fullsize
function keys, too!

o
Built-in trackball with

200dpi for accurate
pointing.

Our FREE carrying case has
a shoulder strap and
pockets. Pack adapters,
diskettes and other

supplies.

Inverted “T" ammow keys are in the lower right
hand comer, where they belong.

FREE LotusWorks integrated
business software pre-loaded.

FREE AC wall adapter

FREE
Windows 3.1 and MS DOS 5.0

(omputer Shopper, Auqust 1991
Everybody loves our
Expre” 3 2 5 NXI' notebooks’ features.
Computer Shopper wrote that “The built-in 2,400bps fax/
modem is snazzy” and called the keyboard, sliding door
covering ports and general design

“an admirable piece of work.”

PC Magazine wrote: “The Lexmark ms W
keyboard is comfortable to use.

Large and prominent function keys

are ranged along the top, and the

cursor keys are in an inverted-T

layout just left of the trackball.” y

Computer Buying World also praised Lease for only $70/mo
the keyboard, which it said “is

remarkably well laid out.”

[X ress 425 The 425CXL has all the

p terrific features that made its
386 partner so popular. But it has extra speed, thanks to
its Cyrix CX486SLC microprocessor.

This processor is smaller than other 486 chips, so it
fits easily into a portable computer. It uses less power
than other 486 chips, so you're less likely to run out of
juice in the middle of a big job. Yet it has a built-in
cache. And the 425CXL contains a math coprocessor, so
applications that use floating point instructions are swift
"W $2595
1,145
Lease for only $83/mo

17 Times faster!

The 425CXL has a built-in math
coprocessor. You can add one to your
325NXL. So programs that use
floating point instructions run 17
times faster than an equivalent
system without a coprocessor. Test:
PC Tech FFT.

Compu%]

To ORDER, OR FOR INFORMATION ON
OUR FULL LINE OF DESKTOP SYSTEMS, CALL

800-925-3515 ..

12301 Technology Boulevard, Austin, Texas 78727
Hours 8am-6pm {CST) M-F 512-219-1800 Fax 512-219-2890

We occept MasterCard, VISA, Express Chorge, maney orders, cerifed checks (please allow fen days for processing), CODs, compony and institutionol purchase orders {miiemum inftiol purchase $250, thereolfter 550 with approved credi) and wire ironsfors.
Shbpi\gdngesmeuiujmedotmdngmwmﬁsimesmns,phmoﬁwwmbmlﬁsm.(mwmﬂmummm,mmmmAISpumimodLi\gfeenwbsdnged.
Al refum ftems must be occomponied by a renum merchondise cuthorizetion (RMA) number. Compudd Express sels and services equipment within the United Stutes only and wil pay no customs, duties of torifs on refumed meschandiss. Prices and product
descriptions ore sublect fo change withaut notice. CompuAdd Exprass is not oble for domoge due fo omissions or typogrophicol eors. A copy of ou limited warronty is available prior to sale from you soles representafive.
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After I added power and started running
applications, though, it was obvious that
the Indigo’s distinctive deep-purple case no
longer contained an ordinary RISC pro-
cessor. The system was now working with
a 64-bit processor and 1 MB of secondary
general-purpose cache memory connected
to the CPU. (There’s also 8 KB each of
instruction and data primary cache mem-
ory.)

The video hasn’t changed from that in
the R3000-based machine. As with the
original Indigo system, all GL (Graphics
Language) operations that would other-
wise be handled by a dedicated graphics
board are accomplished in software, and
the 24-bit color is dithered for 8 bits in
hardware.

The advantages of having a 64-bit pro-
cessor didn’t become apparent until I tack-
led compute-intensive work with high pre-
cision. It may seem unlikely that a tiny
desktop workstation such as the Iris Indi-
go would run applications that take ad-
vantage of the processor depth of the
R4000. Remember, though, that the Indi-
go comes from the leader in systems for
creating and viewing 3-D image render-
ing and animation. A single 24-bit-color,
1280- by 1024-pixel image needs 3.75
MB; 45 seconds of video (at only 24
frames a second) requires more than 4 GB.

Although the Indigo is limited to 384

MB of RAM, the trend is to take advantage
of virtual memory addressing and memo-
ry-mapped files. For the kind of applica-
tions that SGI workstations are destined
to run, 32-bit processing clamps down the
possibilities.

Thanks to the R4000, my integer per-
formance moved from 47,000 Dhrystones
per second (on the R3000 Indigo) to
108,000 Dhrystones per second. My dou-
ble-precision floating-point performance
(BYTE’s Unix benchmark) increased from
13,000 loops per second to 22,000 loops
per second.

Credit these performance increases to
the superpipelined R4000 (it runs at 100
MHz internally while maintaining a 50-
MHz appearance to the external bus) and
to a floating-point processor that’s internal
to the single CPU chip. Even programs
compiled for the R3000 processor will run
noticeably faster. To take full advantage
of the R4000, though, you must recom-
pile programs specifically for it.

In spite of these impressive performance
increases, some aspects of the system (in
particular, spawning new processes and
system loading) show little or no im-
provement from having the powerful
R4000 64-bit processor. If your system
performance demands are focused on the
speed of creating and killing processes,
you’ll have to reconfigure your Unix ker-

nel or step up to the Crimson.

The R4000 Indigo offers image manip-
ulation and graphics design power to Mac
users (ar anyone else, for that matter) at
a price/performance level beyond that of
even a Quadra with graphics coprocessors.
If SGI continues in this direction, the In-
digo is going to be an attractive Unix al-
ternative to the Mac.

—Ben Smith

R4000 upgrade for R3000
(includes heavy-duty power supply).
$6500

R4000 base system (with 15-inch
color monitor and 16 MB of RAM),
$12,485

R3000 base system (with 15-inch
color monitor and 16 MB of RAM),
$7995

Silicon Graphics, Inc.

2011 North Shoreline Blvd.
Mountain View, CA 94043
(800) 800-4744

(415) 960-1980

fax: (415) 961-0595

Circle 1167 on Inquiry Card.

High Speeds, Low Prices from Gateway and Hyundai

hen we heard that Gateway and

Hyundai both had DX2/66 VESA
(Video Electronics Standards Association)
local-bus systems priced at $2995, we had
to take a closer look. Fortunately, both
companies had preproduction systems we
could try out.

On paper, the Gateway 2000 4DX2-
66V looks like a screamer. Inside the AT-
size desktop enclosure is a 33-/66-MHz
486, arguably the fastest Intel-compatible
processor available—this week at least.
The system is also turbocharged with an
external 64-KB cache, which is expand-
able to 256 KB.

For additional speed, the processor is
connected to one of the first implemen-
tations of a VESA VL-bus local bus with
two slots. One of these local-bus slots is
taken up by a new ATI Technologies local-
bus video card with 1 MB of VRAM
(video RAM). This card can display up to
64,000 colors and resolutions of up to 1280
by 1024 pixels. Also on the local bus is
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an IDE drive controller connected to a 340-
MB hard drive.

Contrary to common expectations, this
power does come cheaply—relatively
speaking. The system, with a 15-inch col-
or monitor, two floppy drives, 8 MB of
memory, Windows 3.1, a mouse, and one
Windows application, has a direct-from-
Gateway price of $2995.

How fast is this thing? Very. Prelimi-
nary tests with BYTE benchmarks give
this system very high CPU and video in-
dexes. This may be the machine to beat in
the DX2 series.

Call it a reverse of the Asian model of
computing: Hyundai, in order to get clos-
er to its U.S. customers, has moved its PC
manufacturing, marketing, and develop-
ment operations from South Korea to San
Jose, California. Expect Hyundai Elec-
tronics America to introduce 40 desktop
and notebook PCs by the end of the year.

HEA'’s plan is to compete head-on in
the U.S. with companies such as Gateway

2000 and Dell. The preproduction Hyun-
dai 466D2 we previewed was a VESA
VL-bus 486DX2/66 system with a Super
VGA monitor, a 200-MB hard drive, 128
KB of write-back cache memory (ex-
pandable to 256 KB), 4 MB of RAM, and
two floppy drives.

When running compute-intensive ap-
plications like a Windows word proces-
sor or a 3-D modeling program, the Hyun-
dai system turned in impressive results.

HEA shipped the system with a 33-MHz
chip. A few days later, the 66-MHz Over-
Drive upgrade arrived. Upgrading the sys-
tem wasn’t much of a fuss. All it involved
was rotating a lever, pulling out the old
chip, aligning a dot to a notch, and drop-
ping the new processor in the socket. Even
s0, new users may find the procedure com-
plicated. To take advantage of the speed
upgrade, you need to verify that your jump-
ers are properly configured, and the jump-
ers are somewhat hidden under the re-
movable hard drive, which is mounted
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WATCOM SaL
Developer's Edition

Complete client/server develop-
ment tool allows you to develop
and deploy single-user standalone
applications, and to develop

WIICOM SQL

Ly

Microsoft C/C++

The best way to create Windows ‘
and MS-DOS Applications! i
Microsoft Foundation Classes en-
capsulate full Windows functional-
ity into 60 reusable classes, providing more of what you

¢

GUARANTEED
BEST PRICES*

Should you see one of these products
listed at a lower price in another ad n
this magazine, CALL US' We'll match
the price, and still offer our same quality
service and support!

Terms of offer:

+

Al
[:'

applications for use with the Network Server Edition need. Use MFC with existing C code and make direct * Offer good through December 31, 1952
(sold separately). includes: Single-user database server calls to the Windows API. Microsoft's compact P-code 1 Av‘;?'siﬁfntl'i 2 gm& op curree
{both 16 and 32-bit versions); ACME application devel- canreduce the size of generated code by asmuchas 50% " Decemberissue rices ony
opment system; Embedded SQL/C preprocessor; SQL and you get the smallest, fastest code available from a B e Y s o
libraries for WATCOM C, C/386, MS C/C++and BC/C++. PC-based C/C++ Compiler. * Subject to same terms and
List: $795 Call for special List: $499 Ours: $309 conditions
FAXcetera #: 1683-0010 introductory price! FAXcetera #: 1269-0014

CAD/CAM Developer’s Kit/DXF Microsoft Test | .

Personal 2.0 Makes comprehensive testing 0‘ |

Acollection of C functions whichread and write DXF files.
Itsupportsall AutoCAD Release 10entity types including:
LINE, ARC, CIRCLE, POLYLINE {curves); TEXT and DIM;
INSERT; ATTDEF and ATTRIB (insert Attributes). All
information is in 3D format. Also provides access to all:
Header variable, table entries, and blocks. Block inserts
may be exploded to any nesting depth.

easier, reduces testing codes and

validates the quality of softwareas . 4
you write it. Test the production E
version of any application for the - '

Windows environment. Capture
simple test scripts with a recorder or create soph|st|cated
scriptsinthe TestBasic macro language. Catch bugs faster

List: $599 and produce fully functional programs in less time, for
Ours: $525 Building lower overall development costs.
FAXcetera #: 2809-0003 Block List: $395 Ours: $279
Software FAXcetera #: 1269-0035
N-TRAIN™ Outside In for TSI

N-TRAIN for C: The ultimate neural network function
library. Fast, powerful, numerically stable, easy to use.
Takes full advantage of 386/486 hardware. Available for
Zortech C/C++ and other popular 32-bit compilers.
N-TRAIN for neural shell: Industrial strength neural
network development system. Trains nets fast, handles
huge problems reliably.

C Library List: $329 Ours: $289
w/source List: $469 Ours: $419
Devel. System List: $747 Ours: $669

FAX cetera #: 1004-5401

Windows
QOutside In for Windows is a file
viewing and data import utility. Use :

it to copy data from 90 word pro-

cessing, database and spreadsheet S

formats to the Clipboard with formatting intact. It also
prints files and launches applications. Use it as a stand-
alone utility or as part of Norton Desktop, Windows 3.1
or the major word processors. Outside In supports DOS,
Windows and Macintosh files.

List: $89 Ours: $69

FAXcetera #: 1001-2001

nq

SlickEdit p
Programmer’s editor now with

mouse support (DOS, 0S/2,

Windows NT) and hypertext

help! Typeless REXX-style S 11 c k

macro language, undo/redo 32k steps, multiple win-
dows, multiple clipboards, compiler error message pro-
cessing, procedure tagging, programmable file manager.
Multiple files to 1 Gigabyte. BRIEF and Emacs emulation.
DOS, 0S/2, Windows NT, Unix, Xenix, AIX RS6000, Sun
HP9000, more.

dANALYST Gold 6.0

A complete multi-user development environment for
the Cprogrammer. Standard features include complete
source code generation for Microsoft Windows SDK
including relational DBMS interactions with full SOL
client-server capabilities. Create source screens that
make calls to Video Libs and DBMS calls to create
complete applications, not just video I/0.

SPECIAL OFFER!

List: $495 Ours: $79
FAXcetera #: 1873-0001

List: $195 Ours: $149
- FAX cetera#: 1397-0001 .
Call Programmer's Paradise® Today! 1 =093
And mention this ad when placing your order! Corporate: 800-422-6507
{CORSOFT Division)
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WindowsMAKER a
Professional 4.0 "

NEW VERSION! Next generation
of industry standard C/C++ develop-
menttool for Windows. Theeasiest,
fastestwaytocreate Windows apps,
Just point and click. New architec- .
ture uses Switch-It™Code Generation Modules for gener-

386/486 Development

Developers, we're here to serve you.
Programmer’s Paradise offers the world's
largest selection of software development
tools and utilities atguaranteed low prices.
Ifyou don‘tsee whatyouwant, callus! And
don't forget to ask for our free comprehen-

Intel 386/486 C Code Builder 575

Lahey EM/32 5.0
MetaWare High C/C++

1015
669

Phar Lap 3861D0S-Extender 435

ED
The Programmers
Editor for Windows

At last! A full-featured windows
based programmers editor is here!
ED is setting the standard with fea-
tures like background compilation,

automatic code indenting and completion, hypertext func-
tion/procedure fookups, “smart” language-specific editing,
afast"C" extension language, Windows Toolbar, unlimited
undo and redo, keyboard macros and remapping, and

ating ANSI C, MFC C++ or OWL C++ code, among others.
Award-winning Visual Prototyper lets you test the look &

| feel and make changes on the fly. TrueCode technology

ensures that user code is preserved during code regenera-
tion. Generates Windows .EXE w/fully commented C or
C++source. CUA & SAA compliant.

[ List: $995 Ours: $695
FAXceteras. 2602-0003

[ = TSI

(N

nternational: 908-389-9228
Customer Service: 908-389-9229

X .
Canada: 800-445-7899
Fax: 908-389-9227
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tory!
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Prof. Pascal Ext. DOS 749 emulation of popular DOS editors (BRIEF, Wordstar, Qedit,
SVS Products CALL Norton). Discover the Windows editing too! for the 90's.
WATCGM C9.0/386 599 List: $269 Ours: $199
Zortech C++ Devel. 3.0 445 . UIER
I FAXceteras 0233-0011
Basic
Dazzle/VB 269 | ..
GFA Basic for Windows 235 C Communications C Screens
MS Basic PDS 349 BreakOut H 225 C-scape 44¢
ProBas 5.0 169 C Asynch Manager 175 C Windows Tootkit 386 175
0+E Database/VB CALL C Comm Toolkit 139 Greenieaf Data Windows 33
Realizer CALL Essential Comm 295 instant Windows 419
Visual Basic/Win CALL Greenleaf CommLib 339 Istand Pro Pak 489
Visual Basic Prof. Edition 337 Greenleaf ViewComm 319 QuickWindows Advanced 19
V:,Sr‘;‘;"f;:inca""’ Dos ;gg QuickComm 19 VCScreen 125
Competitive Upgrade CALL SilverComm C Async 185 Vitamin C 339
C/C++ Compilers
Borland C++ 319 OPTLINK 3.0 for
w/Appl. Frameworks 539 Wi d
High C/C++ CALL indows
Microsoft C/C++ 7.0 325 -
MS QuickC for Windows 139 OPTLINK 3.[).for' Windows adds =0
Turbo C++ 69 true smart-linking and p-code o _ornmi
for Windows 112 support for C/C++ 7.0. The W22
C-Application Generators World st_:slelemdowshnker,
CASE:W Corporate CALL OPTLINK is a drop-in replacement for LINK. Supports all
gﬁgACLYST GoLD gg compilers and assemblers that generate standard 0BJ
WindowssAaB Prot. e files. Slashyou_rImkumeand_ehmmalgtheneedtorunHC
besides! No limits on application size or complexity.
4 p
" Supports CodeView 3.x and 4.x Generates 16-bit FXFs
B and .DLLs for both Windows and 0S/2
6 List: $350 Ours: $315
FAXcetera # 1769-0002
PRODUCT OF THE C- Additional Preducts
MONTH: C-Doc 170
° C-Doc Professional 269
Microsoft Visual MKS LEX & YACC =
B PC Lint 99
Basic 2.0 Phar Lap 286ID0S-Extender 435
C++ Libraries/Utilities
NEW! The fastest way to program for Windows just got E;EZLZV:: 45 ;gg
fa;ter. Wheq you need to create a Wiqdqws app]ication Greenleaf Comms+ 169
quickly, nothing offers the sheer productivity of Microsoft KPWin++ CALL
Visual Basic 2.0 Standard Edition. A visual development object-Menu 269
environment, flexible programming language, and fast Object Professional for C++ 199
runtime execution make this the shortest route to full- Poet 369
featured Windows applications. The Professional Edition :ggl‘:: w:x:yfg":“ ggg
includes messaging and data access capabilities, a wide s“ffe 08 199
variety of add-on tools, and more. Wines+ 185
| Standard Edition List: $199 Ours: CALL Zine 30 399
Professional Edition  List: $495 Qurs: $337
FAXcetera#, 1269-0033 oo R —
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tabase Development Pascal Utilities M . . - 1

irion Prof. 449 Topaz 89 386MAX » | Microsoft Visual Basic for DOS

pper 499 Turbo Pascal for Windows 112 After Dark 2 winni ivity—

taBoss 3.5 CALL Turbo Pascal Professional 225 Bar Code Library 350 Awalr(LIWIfnm[r]\gsl?rgducl;vny n0\g/

ASE IV 569 Turbo Professional 109 g'uz M:\); ASE 13; ‘ avalal efor UUs: Uraw 0”33 an

<Pro 489 . r. Switch- controls, write event-procedures

2 Prototypin i o

xPro Compeitive Upg.  CALL o B:?’c';“ n!.ls e 5 a}’JTA‘E;‘a e el C’I\gg use and create custom controls—in

X{:;‘(’)Bf;"b““°" o C‘;t'é Show Partner F/X 315 Hold Everything 9 | DOS!Createall-new apps or com-

o T o B :K‘oSnT.Z/S}Jery ﬂg bine wn_h existing C/C++ or_PascaI ‘\lSL_\[ “\SI(

R Code Generator 179 MKSRCS CALL  [abel Master 29 code. Highly compatible with B/ “HWALILIX

verClip/Fox SPCS 239 Sourcerer's Apprentice  CALL MKS Toolkit 199 | Win for multi-platform develop-

lATCOI\;I SSOL/ Dé\gﬁdm gﬁ& SomgceSafe 199 Norton Anti-Virus 9 ment. Even run existing MS Quick Basic/Basic PDS code!

etwork Server Edition TU 125 Norton Commander 99 - 2 0/
Norton Utilities 6.0 e Includes a native 80x86 compiler 1ha1 creates 100%
Opt-Tech Sort/Merge 119 standalone .EXE files, 386 code generation, MOVE overlays,
PC Tools Deluxe 7.0 123 | anintegrated ISAM and much more! F

WATCOM C 9.0/386 QENES & List: $199 Ours: $139
ORI 1O 356 0 P (X 1269-0039
Develop and debug 32-bit appli- RGNS | UpShot 139 cetera#, -

cations forextended DOS, Windows,
and 0S/22.0withthe most complete

32-bit C develo pment package Should yuucsee onse of thelse products fisted at a lower price in another ad in this
q ) magazine, CALL US! We |l match the price, and still offer our same quality service
available. Includes the royalty-free o
D0S/46GW DOS extender by Rauona‘l . T oHer
Syslems, components from MS Windows SDK, compller, | % Eﬁelr_ gol;)l:t'hroqu December :il, 1992 Offer does nolal:‘plvtw;ards obvious
. . * Applicable to pricing on curren errors in compettors’ ads.
linker, debugger, profiler, plus numerous development versions of software listed. 5 kot o samaasetis and conditians

tools. Supports other industry standard 32-bit DOS
extenders. Create ADS Applications for AutoCAD or ]
embedded systems development.

List; $895 Ours: $599 ProtoGen 3.0

FAXcetera # 1683-0001
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Autti Edit Professional 139
slickEdit 149
fedit Plus 149
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viS FORTRAN 315

NATCOM FORTRAN 77/9.0 449
3raphic Libraries

3aby Driver I 239
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“ssential Graphics GUI 135
Essential Graphics Kernal 179
Graf/Drive Plus Dev. 269
graphics-MENU 209
GX Effects 2.0 179
GX Graphics 224
GX Text2.0 134
ICON-TOOLS 135
ImageMan 359
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NAPCAD/3D 19
PGL 179
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Victor Image Library 179
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[ | NEW VERSION! The in-
= | dustry standard for code

Windows Development | generation and prototyping

CComm\A’I/'oolkiI/Win 269 Windows applications. De- |
dBFast Windows 395 | i

InstallSHIELD 249 | velop the user interface of

Kansmen Products CALL yourapp!lcalion using Visual

Magic Fields CALL | prototyping methods. ProtoGen generates expert level,
MS Test s commented code for ANSIC, Microsoft MFC C++, Borland
Norton Desktop 20/Win  CALL . ]
ObjectVision 109 OWL C++, Turbo Pascal, and Microsoft NT Win32. Al
ProtoGen 99 generators included! User Code is preserved from one
RoboHelp 449 generation to the next. It's easy and fast.

Realizer CALL = .y

Smalitalk V/Windows 395 List: $199 Ours: $99

SQA: Robot 449 FAXcetera # 2553-0002

WindowsMAKER Prof. 695

Windows Teach 10

Phone Orders
Mon-Fri 8:30 AM-8PM EST, Sat 9:30-2:30 EST. We accept MC, Visa, AMEX. Domestic shipments,
please add $6 per item for shipping/handling. items which weigh fifteen pounds or more will be
charged at actual UPS ground rates. Domestic 0D shipments, please add $4. Rush service available.
Mail or FAX / International Orders/ Domestic Purchase Orders Phone number required.

Returns Subject to $25 processing charge per product

FAXcetera -~ {908) 389-8173 Call from your FAX telephone and follow the instructions to
receive more information on the products featured above!

Corporate Accounts Call CORSOFT, our corporate sales division. Ask about volume purchase
agreements.

* Al prices subject to change without notice.

300-445-7899" <
CORPORATE (CORSOFT): 800 422-6507 w
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sideways over the motherboard.

The inside of HEA’s 33/66 system is
roomy indeed. The system has six 16-bit
slots; one VL-bus expansion slot, which
was taken up by the same ATI local-bus
video card found in the Gateway system;
and seven (four 3%-inch, three 5/-inch)
s