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S 1-2-3 for Wimdows.

With our “zoom in,” “Foom out”" and fast print preview These Smartlcons
Seatures, yond can refene and perfect your work before you print. B Dot Ve Prodactions give you “‘one-click”
Which means your oulpul will always be just what you want shortculs for your /
it to be. Without any surprises at the printer. most frequently used
tasks, such as opening
Unlike the Toolbar™ in Microsoft* Excel, GZZ ;a”é.’:%gs
1-2-3 for Windows actually lets you create your : _ b '
own icons for the tasks that are unique to you. aEET T E R Use them for a variety of

And yes, 1-2-3 for Windows fully exploits the B % 8
Windows environment. Which means it includes -

activities, from simple
Sunctions like
auto-summing ranges

pull down menus, dialog boxes, sizable windows, - | = fu 2R to more powerful

mouse support, full DDE support and everything = =E 3%z analytical tasks, such

else you'd expect in a true Windows application. e as accessing Solver
What’s more, with its interactive graph gallery, you . fé' Bl s .

. ! : - martlcons give you
can select by example a wide range of graph types, includ- - . .. E easy access to Windouws
ing true 3D graphs in bar, line, area, stacked bar and pie. ' Junctionality like ~ ——

Of course, when you're ready to print, your results will be nothing short of wé?z?g' fg’(’lyﬁ‘}r‘f}’;ﬁ
perfection. And thanks to its Auto Compress feature, you can easily make an entire P ngcupboard_
report fit on one page.

Beneath it all, you'll have the complete power of 1-2-3 at work for Virtually any
you. Including 3D worksheets, Solver goal-seeking features and external Jormalting lask you

A need to do, including

data access through Datalens: pasting one cell's style to

And finally, to make the move to Windows a simple one for 1-2-3 a range of cells, is just
users, we've included the 1-2-3 Classic® commands in the program. one click away.
Where, at the push of the slash key, the familiar 1-2-3 menu will appear,
fully functional, on screen. So 1-2-3 for Windows offers you complete lﬁ;‘ggﬁ%gﬁfw
file, style, macro and keystroke compatibility with all of the previous arrange your worksheels
versions of 1-2-3. in three different views:

So see why Lotus 1-2-3 for Windows Hle, Ssonding G
is more than a great Windows spread- o
sheet. It’s everything you've been looking Click this and you'll
for in one. create charts and graphs

And now, you can upgrade from your e il hio
current version of 1-2-3 to 1-2-3 for to provide Smartlcons
Windows and get both 1-2-3 and Ami Pro that eg%ﬂ}fse your

2.0 for just $199* A suggested retail value
of $645. For a free auto demo, or to order

1-2-3 for Windows

Run and de-bug macros,

your upgrade directly from Lotus** call Lotus123 (M e
1-800-TRADEUP, ext. 6223. T or create your oum
customized icons for
your macros.

i Smartlcons is a trademark of Lotus Development Corporation, Classic is a registered trademark licensed to Lotus Development Corporation. Ami Pro is a trademark of Samna Corporation
amager and ATM are registered trademarks of Adobe Systems, Incorporated. * * Please have vour credit card and preduct package ready when you call. In Canada, call 1-800-668-1509.
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Introducing Lotu

Well, we've done all this. And a whole lot
It S everythmg more. Which, no doubt, is why 1-2-3 for

Windows was awarded Byte Magazine's Best

d WmeWS SpreadSheet New Windows Application at Comdex/Spring "91.

tomers were looking for in @ Windows
sheet, we developed Lotus™ 1-2-3" for Windows

For starters, the most exciting part of 1-2-3
Was meant tO be- for Windows is its Smartlcons,™ an innovative

“one-click™ approach for automating common

After listening carefully to what our cus- spreadsheet tasks and fine tuning vour working

™

spread-

with three goals in mind. i ncert” Delore_Cotum: Esase. Tit1es indoe Stites Poge e |
First, make it a full-fledged Windows Push the slash key and you 'll have instant access to the familiar

application. 1-2-3 menu which will appear in a window on your screen.
Second, introduce innovations that deliver

a perfect balance of power and simplicity. environment ior even greater productivity. You'll
And third, make it fully compatible with all ~ also find these Smartlcons in all our Windows

ol the earlier versions of 1-2-3 that millions of products, including Ami Pro™ 2.0, our award-

1-2-3 users are familiar with. winning word processor.

A

you can easily integrate your

You Il feel right at
hame with our true 1-2-3 for Windows

Windows interfuce And -File Edit Worksheet Range Graph Data Style Tools Window Help

spreadsheel data with other
Windows applications.

5_YEAR.WK3
T S T Y S e T

ﬁ Double - Take Productio

Our palelte of customizable
Smartlcons can be sized
and placed amychere on

your screen.

Revenues 1986 1987 1988 1989 1990
B $ | Adventure $383 82739 5 _YEAR.WK3 REVENUE'
. . SciF $2.367 $3.597 -
Our interactive ,(/ra/)lz 700 Cglm'edy $5.623 $6.388 Five Year Revenues
gallery means you can U % | romance $38%5  $3.133
preview and select by Total $12.868 515,857
crample a wide range of ‘ 
chart and graph types. Return on nvestment
Adventure 85.0% 97.5%
. ) SciF: 335% 98.5%
The program includes Comedy 1108%  103.5%
Adobe Type Manager® . Romance 95.0% 895% L
(ATM1,* the leading «{Tk» Average L 1966 1987 1388 1989
sculable font manager, for o 1 W Adventwe C1ScF EBComedy Ol

oulstanding spreadsheet
publishing and
presentation options.

*Suggested retail price. Offer expires December 31, 1991. © Copyright 1991 Lotus Development Corporation. All rights reserved. Lotus, 1-2-3, and DataLens are registered trademarks and

whotly owned subsidiary of Lotus Development Corporation. Micrnsoft is a registered trademark and Windows and Toolhar are trademarks of Microsoft ¢ orporation, Adobe Type M
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In today's mission
“ 2 ¢¥ | critical network server
/, ” | and multiuser host
environments you
need a system that can give
yvou both cutting edge speed
and the satety of enhanced

data integrity. You need the
ALR POWERPRO ARRAY.

its time you

The POWERPRO ARRAY is a
showcase for all of the latest
advances in microcomputer
technology. High performance
50- and 33-MHz i486DX"™
CPUs are fully complemented
by a 32-bit EISA bus and an
ALR 32-bit Advanced Disk
Array (ADA) controller with
2-MB of disk cache (expand-
able to 84M13).

A modular system design
gives you the ability to replace
vour current i486 CPU with a
taster one whenever your
performance requirements
increase -

Jost Upgrade the CPU!

You can even plug in a
second 486 processor,
doubling the
POWLERPRO's processing
power

we've balanced all of
these cutting edge fea-
tures with the industry's
most advanced multiple
disk subsystem.Every
POWERPRO ARRAY
comes standard with the
ADA controller, and two
or four high performance
IDE drives. with the
ADA, you can utilize the
POWERPRO ARRAY's
multiple disks in configu-
rations that will boost

Prices and configurations subject to change without notice. Verity competitive pricing and configurations with manufactuser. Prices based on U.S. doltars. ALR & a registered trademark of Advanced Logic
Research, Inc. All other brand and product names are trademarks or registered trademarks of their respective owners. = 1991 by Advanred Logic Research, Inc.




Some Want
Power.
Some Want
Security.

The ALR
POWERPR
ARRAY
Delivers
Both.

disk performance (strip- ALR" o ok “
ing), increase capacity POWERPRO ARRAY SYSTEMPRO™
(spanning), or protect Processor Single 33-MHz i486DX™ Single 33-MHz i486DX
your data by pro\ldlng a Memory Coche  512-KB exp. to 1-MB 512-KB exp. to 1-MB
Upgrades to

constant backup Dual Processing  YES YES

i i i Stondard RAM 17-MB 8-MB
(mlrronng ) th aneles Bus Architecture  EISA EISA ’
than two disks, you can Total EISA

i i Exponsion Slofs 8 7

even !nwp!emen! MaliEEs Hard Drives Two 210-MB, <15ms Two 210-MB, <19ms
combinations of these Price $16,995 $18.999
techniques.

And because the with the ALR POWERPRO
POWERPRO is designed  ARRAY, you can have it all! To
to be COMPAQ SYSTEM-  find out more, call:

PRO compatible, it has

ofi-the-shell compatibility ] -S00-BUY-t OWR —Advanced Logic Research, Inc.

with most popular dual Available nationwide 9401 Jeronimo Irvine. CA 92718
processing multiuser and @ these selected resellers: TEL: (714) 581-6770 FAX: {714) 581-9240
neitwork environments. Connecting Point TXX a ¢ o, SECHC AR PovsrPustner

Circle 19 on Inquiry Card (RESELLERS: 20).
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Sun hopes to shine on Intel machines;
AMD’s low-voltage 386 means more
miles to the gallon.

FIRST IMPRESSIONS
A Peck of New Apple Macintoshes
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a new QEMM and 386Max.
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Windows alternative

Tandy 3810 HD,
a high-end notebook at a low-end price

WHAT’S NEW

The 486 shows its many faces;

IDIS analyzes your database; a fast
CD-ROM drive for the Mac;
MacroMind brings multimedia to
Windows 3.0 business presentations;
Sketch offers extremely easy 3-D
prototyping; and more.
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The vision behind MCC’s Carnot project is integrated information in
distributed heterogeneous database environments.

You Can’t Run On Everything
Some tips on choosing a portability toolkit or a long-term portability strategy.

Resource Guide: Sources for Network Bridges

COVER PHOTOGRAPHY PaUL AVIS/AVIS STUDIO © 1991



REVIEWS

272 SOLUTIONS FOCUS
Mix ’n’ Match LAN
The BYTE Lab puts together a LAN
for Unix, Mac, and NetWare clients.

290 The Next Best Thing to
the Paperless Office
Eight forms packages help automate
your paperwork.

303 Peer LANs Offer a Low-Cost
Network Alternative
The BYTE Lab tests five peer LANs
and picks a winner.

313 New 3-D Graphics Engines
Give PCs Workstation Power
3-D graphics boards power PCs.

321 Three 40-MHz 386 Systems
Set New Price/Performance
Standards
New computers from Arche,
Ares, and Club earn respect in
the BYTE Lab.

327 Photoshop vs. ColorStudio:
Their Battle Reaches
New Heights
How the new Photoshop and
ColorStudio stack up.

332 REVIEWER’S NOTEBOOK
A 3'%-inch rewritable optical disk,
PixelPaint 2.0, and software for
testing monitors.

335 SOME ASSEMBLY 367 BEYONDDOS
REQUIRED Setting Up Shop
Printf Plus by Martin Heller
Here's how to extend Setting up to program for
C’s printf function. Windows.
351 UNDER THE HOOD 375 THE UNIX /bin
Modular-CPU Designs PCs to Workstations
Pros and cons of modular- by David Fiedler
CPU systems. How do you make a Unix
workstation out of a 386 PC?
360 SOFTWARE CORNER
Connect, Check, and Plan 381 MACINATIONS
Plan your time, communicate Dealing with System Errors
via modem, and diagnose your by Don Crabb
Mac with these free programs. Don tries to fix his recurring
System 7.0 crashes.
361 NETWORKS
On the Fast Track 384 ASKBYTE
by Bob Ryan UPSes, personal information
Frame-relay services are creating managers, and disk drive
a stir among network managers. problems.
Here’s why.
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Learn to build systems with
I-CASE in one week.

“The tutorial was a way to very quickly
become familiar with the |EF and see
how quickly systems can be built. | feel
| know how to build systems using the
techniques described.”

Roger Strand

Application Development Consultant
First Federal Lincoin

“The tutorial gave me the information |
need to use the analysis, design, and
construction portions of the IEF. An
excellent tool . . . very consistent with
Information Engineering methodology.”
Gary S. Idle

Senior Computer Scientist

Computer Sciences Corporation

“The tutorial takes you through the
systems developmentf life cycle very
quickly and gives you an overview of
the entire toolset.”

David A. Egensperger

Programmer / Analyst

The Lubrizol Corporation

“The tutorial was very comprehensive
... a good overview of analysis,
design, and construction with the IEF.”
Mark A. Ferrill

IE Development Coordinator

PSI Energy

“It is a good tutorial . . . | feel comfort-
able with this software. | have the skilis
to build simple systems.”

Margaret Kubaitis

Research Programmer

University of lllinois

“Instructions were very explicit which
was extremely helpful and the model
we created was easy to relate to.”
Michael Young

Programmer / Analyst

Datacorp Business Systems, Inc.

“It is a very well put together tutorial on
how to construct a system using the
IEF. It gives one the basics to start
getting the job done."

K. E. Peacock

Data Administrator

City of Saskatoon, Saskatchewan

“This was a good learning experience
... well written . . . easy to follow. The
tutorial gave me a taste of the different
capabilities of the IEF and how they tie
together to produce systems.”
Richard L. Duncan

Database Systems Analyst

PARS Service

“| was very favorably impressed. The

tutorial gave me the training | needed

and the flexibility to do it on weekends
and after work."

Julie B. Dobbs

Project Manager

The Trane Company

New IEF" “get started” price: $10,000.

Whatever’s been keeping you from
getting started with [-CASE, chances
are we just fixed it.

We've designed our new IEF Starter
Kit to make it as easy as possible for
you to evaluate and apply our inte-
grated CASE product, the Informa-
tion Engineering Facility™.

New tutorial beta-tested at
more than 100 companies.

If you just haven't been able to find
the time, we've got the answer. We
believe our new Rapid Development
Tutorial is a breakthrough in CASE
training (see comments above). We
gave it the broadest possible beta test;
more than 100 companies partici-
pated. Developers were able to learn
to build systems with the IEF more
quickly than ever before—some in as
few as five days!

Toolsets build working systems on
0S/2™ PC workstations.

If you haven’t been convinced that
CASE offers enough payback, here’s a
chance to see for yourself. Along with
the tutorial, the kit includes our
standard OS/2 PC analysis, design and
construction toolsets as well as testing
and code generation in either COBOL
or C. (A compiler is required but not
included.) These are the same types of
tools now being used successfully at
companies like J.C. Penney, Rolls
Royce, and Sony.

Developers give 1EF top rating in
COMPUTERWORLD study.

If you couldn’t decide which CASE
products to investigate, now there’s
even more hard evidence pointing to
the IEF In a recent user study by

COMPUTERWORLD magazine, the
IEF outscored all other I-CASE
products. If you missed it, we’ll send
you a copy.

Special introductory offer—
one-half our regular price.

If price has been your problem, we
have a special one for our new kit.
At $10,000 (limit one per customer
company) it’s about one-half the
regular price of IEF OS/2 toolsets.

If you want to order our new IEF

Starter Kit, or if you want more
information, call 800-527-3500.

TEXAS ‘Qﬂ‘
INSTRUMENTS

© 1991 Texas Instruments Incorporated. All rights reserved. [nformarion Engineering Facility and IEF are trademarks of Texas Instruments. QOS/2 is a trademark of International Business Machines.
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=| File Edit Formula Format Data Opt

MNatrmal 8- LE_I |]]|f

Quick, pick a function. That’s how the Toolbar works: easy access to everyday features. For instance, to get a quick column total, simply hit the Autosum™ button, and there you go.

- Microsoft Excel - PROFORMAXLS Just a point and a click do the
= File Edit Formuls Format Data Options Macre Window Help trick: charting, format changes,

AEOw macros, you name it.

Blue Yonder Aircraft

Pio Forma Income Statement - Five-year Projection

REVENUES 199 1992 1993

Canada oo a0 2063 | Ueerohoghceeobal
Mexizo 49,292 49765 50,283
Unied States 1232300 1.355530  1.219.977
Noith Ametica 1466437 1608645 1493323
Frarce 184,845 194.087 203.791
Germany 308,075 369,690 373387
Other Ewopean 61615 R43 184,846
Unied Kngdom 61515 67.777 74.555
Eutope 616,150 723977 836,579
Austraha 48,392 5323 58554
439.931 1.759.724
43993 . 98,385
65.990 103110

Far East 598,306 081! 2,020,373

Create an instant report: hit the outlining arrow to collapse or expand your worksheet, showing
as much or as little detail as you need to. Then create a chart in one step, display
it right on the worksheet, and voila—what you see on-screen is what you get at the printer. y




dsheet tomake
the equation.

YWindow

Help
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There’s one very
important factor that
most spreadsheets don't

&S Lnow how to handle: you.

But Microsoft
Excel 3.0 for Windows"

M eatc . as changed all that.

With plenty of easy-to-use fea-
tures like the Toolbar] you may start
to think of Microsoft Excel 3.0 as an
extension of your thought process in-
stead of a spreadsheet.

Which makes it easy for you to

do some powerful things, such as con-

solidating up to 255 worksheets at a

time, regardless of format or structure.

Or take Solver. It lets you start
with a desired result and work back-
wards to find the variable you need.

It’s also easy to share results

Plusﬁtwllcla”ndappl abllsalalaxOﬂngwd/mmﬂmlownm
%9“0’% ﬁ”m’UmmTlSlaus %en'ada call (206) 936-8661. Mu'msaﬂand Microsoft logo are
Lotus Development Corporation.

3, SuperCalc® Quattro® Pro and VP Planner. Please allow 24 weeks for deli
good only in the 50 Zn edSlatm > 1991 MwmoﬂComomthllngh reserved. Printed in ! heU&A.u?uﬁ"Un ted States, mu(soo)mssﬂml W15 For
re registered trademarks rks of Microsaft Corp

with other Windows applications, like

Microsoft Word for Windows. (Just what
youd expect from the people who pio-
neered the first Windows spreadsheet.)

And Microsoft Excel reads and
writes Lotus’files. And converts 1-2-3°
macros. And offers online help to guide
you through your transition from Lotus
to the friendliest spreadsheet ever seen
on the personal computer.

Hinally; consider that, even if you
are using Lotus 1-2-3, you can upgrade
to Microsoft Excel 3.0 for only $129
Just see your local reseller or give us a
call at (800) 323-3577, Dept. W15,

Microsoft Excel and you. It all
adds up.

Microsoft

of order by Mic: fer expires 12/3] ome per customer. Reseller prices
o 3 ooty mfonmlmm : In Canada, call (800)

and Autosum, Toolbar and Windous are trads Lotus and 1-2:3 are registered trademarks of




in the failed coup

EDITORIAL

THE REAL
COMPUTER REVOLUTION

n late August, like many people the world over, I
closely followed news reports from Moscow as the
coup took place and events became more and more
confused. On first hearing of the coup, I’d repeat-
edly tried to contact people in the Soviet computer
industry, offering what little I could: moral support,
and letting them know their friends at BY TE were very
concerned. On the second day, I was able to get several
faxes through.

confirmed its collapse in a
telephone call to Gorbachev
“sometime after noon.”

Now look at the MCI timestamp on this message,
which I received from the head of the International
Computer Club in Moscow:

Date: Wed Aug 21, 1991 11:52 am EST
From: Levon Amdilyan / MCI ID: 439-1034

TO: Frederic S. Langa / MCI ID: 284-5434

My dear friends,

I would like to thank all of you for your deep concern
and support in connection with the events we had the
last two days here in Moscow and the U.S.S.R.

Now it seems that everything is close to being re-
stored. We hope to see and hear Gorbachev within sev-
eral hours. The democracy won in our country, and it
could only be done with the people who felt what is a
real freedom. And for a lot of us, such sense came also
from the computer market and the free flow of infor-
mation. Unfortunately three people died last night try-
ing to defend the Russian government (Yeltsin). Now
the putschists escaped from Moscow and troops left the
cities. Tomorrow we’ll have restored all usual broad-
casting and mass media.

Everything is calm in Moscow.

Thank you once again,

Levon Amdilyan

Less than 20 minutes later, I got a voice phone call
from Moscow. It was Stepan Pachikov, head of Para-
graph, the growing Soviet software company.

“The bandits are gone,” he said. “Everything is
back to normal. Now, the TV and radio are showing

10 BYTE + NOVEMBER 1991

live debate from the Russian Parliament.

“I'knew this coup could not last. Only I was wrong: I
thought it would take two weeks. Instead, it took two
days.

“Our office shut down; no programming for two
days. But we were there and very busy. Every few min-
utes, our fax would receive a new message from Yelt-
sin’s group. We would retransmit the information to as
many other faxes as we could and print our hard copy on

Dispatches from During the afternoon of the  our laser printer to distribute on the streets. It is as I
21st, radio reports carried the  said before, Fred: The age of informatics has changed

Moscow show the role first news of the coup’s col- everything. Bandits cannot rule our country anymore.
lapse. National Public Radio = We can spread information, and they cannot stop us.”

that PCs played said that President Bush had What Amdilyan called the “free flow of informa-

tion” and Pachikov “the age of informatics” really did
have an impact. There, it helped a country shape its fu-
ture and escape its past. And over here, it meant that
individuals could get live, firsthand confirmation of
the coup’s failure before President Bush did.

Since then, I’ve also received paper mail from other
Soviet friends, including Alexander Beresnev, the chief
programmer for Avionica, the company that provides
software for the world’s largest airline, Aeroflot. Ber-
esnev writes:

“Do you still believe in the possibility of a Russian
nuclear attack? No chance; the very thought is gibber-
ish. But some unexpected things may wait for you on
the battlefield for the computer software market.

“I would compare Soviet programming potential
with a boiling intellect developing inside a rubber
balloon. As the intellect develops, the balloon’s size
increases, and the pressure rises until the balloon
bursts—that moment is not far off!—and the liberated
intellect flows outside because of differential pressure.

“I do hope—in fact, I’'m sure of it—that the world
software market will be the only battlefield for Ameri-
can and Soviet programmers, and we’ll become friends
during this battle, having stopped wasting our intellects
on senseless weapon races.”

Comments like these show just how much the world
has changed. And they highlight the central role that
computer technology, and the people involved in the
computer field, played in effecting this change.

Perhaps Jerry Pournelle said it best, as he so often
does: The events in Moscow this past summer, he said,
were the ““real computer revolution.”

—Fred Langa
Editor in Chief
(BIX name “flanga”)



Borland’s Paradox.
Grasp the power of the new standard

Paradox® is now the recognized standard against which multi-table forms and reports, and presentation-quality

all other databases are measured. A database that is as graphics that make Paradox the #1 choice of database users.
powerful as it is easy to use.

That's why Paradox has won Extend Your Reach!

virtually every database award Paradox ‘Engine and Paradox SQL Link

since its introduction. Including Paradox® Engire provides C, C++ and Pascal programmers
Best Programmable Database for with an Application Programming Interface (API), so your
both single-user and multiuser programs can access Paradox data in both single-user and
environments (InfoWorld, multiuser environments. And with Paradox® SQL Link users

November 1990), the #1 SQL can access remote data stored in SQL servers*
Front End (NSTL, February

1991) and Editors’ Choice (PC Magazine, May 1991). Buy Paradox Today.
Now you can grasp all of the power that Paradox offers. Get a Special “Passport” to Tomorrow!

Power Without Pain Borland’s Passport Upgrade program is your path to
Paradox’s legendary combination of power and ease-of- Windows. Buy Paradox 3.5 today and you'll automatically
use has made it the standard for applications developers qualify to upgrade to the Windows version of Paradox at the
and users alike. Paradox comes with a full-blown develop- special purchase price of only $139* Order now! See your
ment language, PAL," for building custom database appli- dealer for specially-marked boxes or call 1-800-331-0877.
cations. Plus features such as Query By Example,

BORLAND

Software Crafismanship

PARADOX I

n “Microsatt, SYBASE, 1BM. Oracle ar d DEC RAbVMES se-vers supparted now. Paradox SOL Link ($435 list pnce, sold separtely) 21d Parsdex 25 are rexiired to make the connection with SL servers. Paradox Engine is sold separatsly
CODE: K43 +Passport upgrade price. valid for one new Paragox Wirdows or next DOS release when available, 1S good until Marcr 31, 1992 Pricing is in U.S. doflar. Otfer good in U.S. and Canada ory Copyright © 1991 Borland. Bl 14124
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This Manifest memory analysis shows

618K of memory available for DOS

}H‘ograms after running QEMM 6.0,

at’s enough to avoid the dreaded
“out of memory” message.

Here’s how you can get more memory.
Network drivers, TSRs and other
utilities that usually take memory awa
from your irograms have been moved ——
upinto hi%d memory, automatically—
using QEMM's ‘optimize’ command.

Quarterdeck expanded memory
manager—QEMM-386—became the best
selling utility in the industry because it
does a better job of managing memory.

QEMM solves memory problems
smoothly and invisibly. It ‘pools’ memory
so that it's available in whatever form your
programs need—expanded or extended.
You don'’t even need to know the differ-
ence. QEMM does it all for you. Instantly.
All other managers require you to
manually allocate memory and re-boot
every time you need to change.

Our new version 6 is better still. First,
we improved our unique ‘optimize’
feature. It's still as easy as ever to use: all
you have to do is type ‘optimize’ and
QEMM automatically seeks out

¥
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Manifest, our memory management utility, clearly shows

you how your memory is being used.

finds more memory for your programs
than any other memory manager. Period.

And QEMM monitors your memory—
checking to be sure TSRs and utilities can
be moved safely before it does so.

Who'd have thought
there’d be another 115K of
memory in your PC?
Breakthrough ‘Stealth’ technology results
in a gain of up to 115K of high memory on
many PCs by taking advantage of the
memory map of most IBM, Compaq and
100% compatible PCs to ‘map’ ROM into
other areas of memory. Only

TSRs and device drivers and
moves them out of your PC’s
conventional memory and into
high memory. Now it lets you set
up “what-if” scenarios and ‘play’
with combinations of your own.
Either way, QEMM-386 v6

What you can expect

Memory gain on a
typical 386 system

DOSS  QEMMS QEMMé

our memory wizards fully
understand the technology
behind it, but every user can
appreciate the huge increase in
available memory.

Of course, not every PC has
115K of extra high memory, but

©1991 Quarterdeck Office Systems. All trad ks or

our idea of 38
“out of mer

ou don’t need

This example system is a Toshiba, but
most 3865X, 386 and 486 IBM* PCs and
PS/25", and most 100%-compatible
‘clones’ allow the high memory
breakthrough.

QEMM 6.0 Stealth technolog{‘ ‘remaps’
ROMs, freeing-up as much as an
—— additional 115K to be used by your
favorite programs.

ROMs: 8
wmnm
DOSzhigh

POSEUSA

FGANTA rranhiox

0K : l‘)'j'n\‘ '»:u‘ DUS 5.0
QEMM reorganizes the way your memory is used, filling
memory gaps and squeezing every last ounce of
performance out of the software you now own.

every PC can benefit from ‘Squeeze—our
new feature to manage all those TSRs that
need more memory at start up and less
when they're resident. Their memory
allocation is temporarily increased at start-
up, then squeezed down when it’s no
longer needed.

QEMM automatically uses idle
VidRAM to produce a further 96K gain on
EGA and VGA-equipped systems when
running character-based programs.

gistered trademarks are property of their respective ownen
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QEMM gives you more

memory with less pain.
New breakthroughs aside, QEMM does
its basic job better than any other
memory manager. For example, the DOS
5.0 EMM uses a manual, trial-and-error
process to optimize memory while
QEMM does it automatically.

And QEMM 50/60 v6 offers these
features (except Stealth) and ‘loads high’
on IBM PS/2 Models 50 and 60. DOS 5.0
doesn't.

QEMM isn't just for power users. It’s
for anyone who wants to get the most out
of the PC. Whether you're using a PS/2
model 50 and DOS 3.3, a 486 with 5.0, or
something in between, we can improve the
way it works.

MOST VALUABLE PRODUCT

BYTEBVIE -

EXCELLENCE | DISTINCTION __ JEeL

Prior versions of QEMM have won lots of awards—and
become the #1 selling utility in the PC industry.

Don't leave DOS without us.

JEMM provides an additional 8-24K of
‘onventional memory to Windows 3
nhanced mode—maximizing memory to
relp make everything run better.

Our new DESQuiew-386 version 2.4 incorporates the latest '
memory-maximizing QEMM technology. That means it provides  MeMOry demands—espec1ally network

an even better solution for users who want low-overhead, high

performance windowing and multitasking.

While DOS 5.0's EMM isn't even compati-
ble with Windows’ Standard Mode!
QEMM is the best memory manager to

use with any multitasking software on the
PC. Period.

Quarterdeck Manifest
maps your way to the gold.
Our award-winning memory
utility gives you complete and
clear understanding of how
your memory works.

You can actually see where
programs, TSRs, network drivers and utili-
ties run. Check memory speed. And find
the best way to use all of what you've got.

Manifest is included right on the disk
when you buy QEMM or DESQview-386.

%

rformance

megﬁl%ﬁ\s{fastel;
urnew

New DESQview-386
A performance bonanza

or demanding users.
DESQview-386 is our combination of
QEMM-386 and DESQview. The result
is a simple multitasking environment
that works similarly to Windows 3.0,
without all the memory and cpu
‘overhead’ associated with an added-
on ‘graphical interface’

Our memory breakthroughs result
in real benefits to users with lots of

users. DESQview-386 lets you run
programs in several windows side-by-
side while using only about 9K of
conventional memory on a typical PC.
Upgrade Policy )
QEMM-386 v6 from any version of QEMM.......$30
QEMM 50/60 v6 from any previous version.....$30
QRAM 2.0 from any previous version............. $25
Manifest 1.1 from any previous version............. $20

DESQview 2.4 from any previous version.........$25
DESQview-386 v2.4 from any previous version $50

Priority Service customers: call fe special pricing. Upgrude pricing good through 12/31/91
Special Quattro Pro Bundle Offer

Upgrade from QEMM to DESQview 386 and get

Manifest plus a set of DESQview Companions

plus a free Special Edition Quattro Pro for ........$99

Art quickly—quantities imited.
As you might expect, its low memory
demands mean DESQview-386 runs fast. So

fast, you might not need to upgrade your
computer to achieve a jump in productivity.
Quarterdeck productivity programs help
you get more performance out of your PC
investment today. And tomorrow.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851 Fax (213) 399-3802
For orders only, call toll-free (800) 354-3222 7am-5pMm PST.
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No one but Compag
IS delvering new
personal computers
withwhat you'e
about to see.



[nfroducing Intelligent

Compagq announces PC modularity with a processor, video, memory, EISA and /O board.
remarkable new feature; intelligence. Simply put,  And whereas many of our competitors’ idea of
Intelligent Modularity upgradability is limited to processor and memory,
allows our four extraor- Compaq goes much further.
dinary new personal Not only can you swap out any of the five
COmpUterS to deliver boards we glgorse;n;:zorf:glg} ;if?;;grgﬁgggﬁggizced PCs.
e e exactly what you need mentioned  processos rom 25z 3610 33
flexibily and affordabily today. As well as a fast, above, but etz and25 Mz
easy, affordable way to upgrade in the future. the built-in :
The unique design of Intelligent Modularity intelligence o>
in our new COMPAQ DESKPRO/M personal feature ensures
computers will allow you to choose the ideal optimized &

COMPAQ, DESKPRO, “It simply works better.” Registered U.S. Patent and Trademmark Office. Product nams= tuentioned herein may be trademarks and/or n gistered Irademarks of other cotnpanies. ©1991 Comipaq Conzputer Corporation. All rights reservec



Modularity from Compag.

system performance at each level. No-one else costs can be kept to a minimum. (Though it’s
offers so much flexibility for the future. reassuring to know that should you need help,

Speaking of the future, our new COMPAQ ~ our responsive Customer Support Center is just a
DESKPRO/M PCs are built to last. Like no other phone call away)

computer on the market. A rugged steel
chassis holds everything together.
Superior thermal design keeps things
cool. And a 240-watt power supply

To learn more, call your Authorized
COMPAQ Computer Dealer and ask to see
the wonder of COMPAQ DESKPRO/M PCs
maddiiono With Intelligent Modularity firsthand. In

support from your

handles any configuration. L O the U.S., call 1-800-231-0900, Operator 175.
And Intelligent Modularity ‘ - In Canada, 1-800-263-5868, Operator 175.
means our DESKPRO/M PCs share common parts. Lomrag

Troubleshooting is easier. Service man-hours and

It simply works better.
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WAN Fans

R oedy Green'’s article on wide-area
networks (“Remote Connections,”
July) should be compulsory reading for
all systems developers operating over any
network. Highlighting the limitations of
today’s *“high-speed” WAN (and LAN)
systems is key. An application program-
mer who merely writes to a standard in-
terface without considering the resulting
traffic on the network is unlikely to pro-
duce a successful product for the

bridged and routed local area, never mind

STATE O THL AT
 peeem—

REMOTE
CONNECTIONS

545 1 o e s e e i v
Ce

ernment may decide to place restrictions
(i.e., censorship) on the traffic the net-
work may carry. While the dark clouds
of a federal deficit and higher taxes hang
over us all, now is not the time to en-
gage in billion-dollar big-government
boondoggles such as NREN.
Gary M. Rush
San Diego, CA

System 7.0 Success

M y compliments to Tom Thompson

the wide area. While some can think
about T3 circuits, for many companies T1 and E1 circuits
are a major annual investment, so 56,000 bps and
64,000 bps are still likely to be considered “fast.”

For all manner of political (and some technical) rea-
sons, the Open Systems Interconnection model above
layer “one and a half” [i.e., the physical layer and part
of the data-link layer] has so far had very limited success
or exploitation in real commercial environments. I
would like to see the discussion in BY TE move on from
the reference model to the standards that have been de-
veloped out of it. The implementers agreements and ap-
plication programming interfaces, which, for political
reasons, are outside the ISO standardization process, are
now producing the tools that are finally allowing real
products to take shape.

Jim Evans

Chelford, Cheshire, U.K.

A s the state-run economies of socialist countries
around the world continue their downward spiral,
Senator Al Gore (‘A National Vision,” July) attempts
to apply the same ideology to “‘stimulate” our economy
with the National Research and Education Network

(NREN). While the construction of a centralized network

for exchanging data may seem a positive step toward
broader use of computer telecommunications (and it is),
the federal government is inherently incapable of defin-
ing, building, or operating such a network efficiently.
Furthermore, a government institution cannot deter-
mine the value of a commercial project (weighing the
projected return on investment against the risk), be-
cause its actions are driven by political ideology rather
than a profit motive.

Under the guise of “infrastructure,” what Senator
Gore really proposes is socialized computer telecom-
munications. The funding for the network proposed
would be subject to the ebb and flow of political tides
rather than economic viability. Like NSFnet, the gov-

WE WANT TO HEAR FROM YOU. Please double-space your
letter on one side of the page and include your name and address.
Letters two pages in length or under have a better chance of being
published in their entirety. Address correspondence to Letters Edi-
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You
can also send letters via BIXmail c/o “editors.”

Your letter will be read, but because of the large volume of mail
we receive, we cannot guarantee publication. We also reserve the
right to edit letters. It takes about four months from the time we
receive a letter until we publish it.
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and Owen Linderholm for a job

well done explaining Apple’s System 7.0 (“Seven’s a

Success,” June). I enjoyed their article and the one by

Don Crabb (*““System 7.0—Apple Defines Its Future™)

so much that I ran out and bought System 7.0 for myself.

And they are right—System 7.0 is a success. The Mac-

intosh is still head and shoulders above the PC.

Michael Sullivan
Houston, TX

Paint Kudos

found “Paint for the Pros” (June) to be very accurate
and informative. With the exception of Color Mac-
Cheese and the PC paint programs, I’ve used every one
of the programs reviewed, and you guys were right on.
However, having painted extensively on the Mac IIfx
for print and TV, T was surprised that the two most im-
portant and powerful paint programs were missing:
ColorStudio by Letraset and, more particularly, Photo-
shop by Adobe are by far the best painting programs
currently on the market.
Your authors have a very interesting writing style.
Keep up the great work.
C. David Pina
Burbank, CA

We excluded Photoshop and ColorStudio from that
roundup because we decided that their image-editing fea-
tures placed them outside the range of traditional paint
packages. Please see our review of the latest versions of
these two programs elsewhere in this issue.—Eds.

Paint Exceptions

W e at Time Arts commend your thorough testing
procedures and benchmarks, and we often rely on
this information to help us make informed purchasing
decisions. Because of our high regard for BYTE, we were
especially disappointed by the errors and omissions in
your recent review of our products Oasis and Lumena in
“Paint for the Pros” (June).

With regard to Oasis, Roger Goode praises certain
features in various Macintosh-platform packages without
mentioning that Oasis has all these features.

With regard to Lumena: First of all, our thanks to
Cal Vornberger, who teaches people how to use
Lumena and knows the depth of its functionality, for
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AMI EISNA

The Only Game In”

For EISA, there is only one
player to consider—AMI.
Whether it's motherboards,
BIOS, utilities, or SCS!
host adapters, AMI is

the single source

for advanced EISA
technology.

ADVANCED EISA & MODU-
LAR CPU MOTHERBOARDS
With AMI leading the way in EISA
motherboard designs, vou will benefit
from bulletproof performance and proven
reliability.
8 EZ-Flex—A new modular CPU design
offering easy upgrades to future
technology.
® Enterprise [I—A proven EISA per-
former, popular for critical applications.

THE LEADING
EISA BIOS
AMTI is the world-
wide standard for
BIOS. AMI’s EISA BIOS provides the
reliability, compatibility, and features
vou desire. Plus, it's compatible
with AMI's BIOS Configura-

[own

EISA UTILITIES MAKE THE JOS
SIMPLE
AMI designed and
developed the EISA
# Configuration Utility
¥ to make configuring
EISA products a snap.
Run the ECU and select
¥ the auto configuration option,
or modily the 1/0 ports, inter-
rupts, or DMA settings as you desire.

EISA ADD-ON CARDS

The Fast Disk EISA SCSI Host Adapter,

with a

combination (EEE

of 16 MB

cache, and

intelligent

386SX [/0 management, is the fastest SCSI
host adapter on the market today. Look to
AMI for other EISA cards in the near future.

THE AMI DIFFERENCE
AMTI's expertise covers the entire EISA
environment. With research, engineering
and support functions under one roof,
AMI is unmatched in knowledge
and support.. Call AMI, and

tion Utility, providing
on-site customization
for the Integrator

or OEM.

you will understand why
AMI’s “monopoly” on
EISA makes it the
only game in town.

Circle 139 on Inquiry Card SINGLE SOURCE TEC!-[NOL()GY

(RESELLERS: 140).

AMERICAN MEGATRENDS, INC.

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fax 404-263-9381

Discount EISA boards
have high failure rate

GO BACK 3 SPACES

Discount board has
slow video speed

LOSE TURN

Cheap EISA
products force
bankruptcy
NOBODY WILL VISIT YOU HERE

Imported board
proves unreliahle
GO BACK 1 SPACE

Use AMI EISA for
reliable network
file server

MOVE AHEAD 2 SPACES

Slow SCSI
interface
ruins reputation

GO BACK 3 SPACES

Use highly compatible

AMI EISA BIOS

PROFITABLE PARKING




The Shot Heard
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AMD Introduces The Am386"Microprocessor.

You say you want a revolution? We've a genuine, 40MHz, plug-in replacement.
got your ammunition: The Am386 micropro- Which means you can easily offer the fastest
cessor. And it stands for the same principles 386 system available.
you value most—higher speeds, longer Thanks to its truly static operation, the
battery life, better price-performance, and Am386 microprocessor family uses very little
the freedom to choose your own vendor. power. So you can expect battery life up to 5.5

The Am386DXL-40 microprocessor hours under normal working conditions with
shatters the 33MHz 386 speed barrier with  our 25MHz, low-power Am386SXL-25 CPU.

901 Thompson Place. PO. Box 3453. Sunnyvale. CA 94088, T 1991 Adwan ed Micro Devices. Inc. Am386 is a trademark of Advanced Micro Devices. Inc All orand or produzt name:, mentione are-rademarks or vegistered trademarks of their respective holders.



Round The Worid,

And the price you pay for such freedoms And start a revolution of your own with
is small,and getting smaller. Because we've the Am386 microprocessor.

brought back aggressive learning curve pric-
ing, anticipating at least a 20% price reduction
each year for our Am386SXL-25 CPU.

What's more, the Am386 microprocessor
family is available today available in quantity,
and available to everyone.

[n truth, it's the microprocessor for the masses. Advanced Micro Devices

So call AMD today at 1-800-222-9323.

Circle 46 on Inquiry Card.
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the accuracy of his appraisal. On the other hand, we
think that the BYTE Lab really missed the boat.

The main problem is that they tested Lumena only on
the Hercules Graphics Station Card, but Lumena also
runs on seven other graphics frame buffers with supe-
rior features. For example, the lab compared TIPS on the
TARGA + board to Lumena on a board costing half the
price. If they had tried Lumena on a TARGA + board,
they would have found that Lumena has all they wanted
and more: zooming “pixels to discernible rectangles,”
panning and scrolling in zoom, and graphical overlays
on live video.

The lab evaluated Lumena with a mouse, but Lumena
is designed to work with a pressure-sensitive digitizing
tablet and stylus. A mouse is OK for pointing, but a sty-
lus is better for painting. If you haven’t tried Lumina
with a pressure-sensitive tablet, you can’t imagine what
you’re missing.

A third hardware issue was the EPROM chip. This
chip, with the security code, is available already in place
on the Graphics Station Card when you buy Hercules
Art Dept., which includes Lumena. You don’t have to
deal with it unless you buy Lumena separately. In that
event, which is rare, your dealer should handle such de-
tails for you. All other versions of Lumena use an exter-
nal copy-protection block instead. You just plug it into a
serial or parallel port and forget it.

The BYTE Lab disapproved of our two-screen inter-
face. This approach keeps the image unobscured, and a
very large assortment of tools is within easy reach, not
buried under layers of pull-down menus. This “immedi-
acy” was appreciated by Vornberger.

The BYTE Lab wished for an undo feature. Although
it is popular, we think a single level of undo is not worth
the cost in time and memory, so we let the artist decide
when to preserve the image—very quickly to a temporary
buffer or permanently to the hard disk.

In conclusion, let me point out that not all software
will be used by every artist in the same way; nor can
every package be suited to all individual needs and
preferences.

Software like Oasis and Lumena requires more from
the artist than the simpler *“cut, paste, and fill” packages
positioned at the lower end of the market. To perform a
satisfactory evaluation, you need to give it a closer look.

Carroll Rotkel

Director, Technical Services
Time Arts, Inc.

Santa Rosa, CA

As you accurately point out, each artist uses paint appli-
cations differently—that’s why we carried out extensive
testing in the BYTE Lab and asked two professional art-
ists to use the packages in their daily work. The resulting
descriptions were not meant to cover every feature with-
in each package, just those that the reviewers found most
significant. This same subjectivity led to the BYTE
Lab’s reaction to Lumena’s lack of an undo feature.

The combined approach also allowed us to run com-
ments by Vornberger, who uses Lumena with a TARGA
board in his work, along with our lab evaluation using
the Hercules board.

Perhaps you misread our comments about the mouse:
We evaluated Lumena with a digitizing pen and tablet and
discussed this in our write-up.
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Finally, thank you for your additional comments
about Lumena copy protection.—Eds.

Pournelle Potpourri

I enjoy Jerry Pournelle’s column each month. I would
like to share with him my idea to make the casing for
laptop computers out of clear plastic.

The advantage of this would be apparent when travel-
ing through airports. Airport security insists on x-raying
laptops to make sure there are no bombs inside. This is,
of course, fatal to data on a hard disk and cannot do the
computer itself any good. All x-raying would be unnec-
essary if the security guards could just look inside with
their own eyes. It may even be possible to make casings
for the power supply and disk drives out of clear plastic.

Marc H. Mehlman
Johnstown, PA

I like your idea. Idon’t at all mind displaying what my
stuff is; clear plastic may be the way to go. We've pretty
well determined that it isn’t x-rays that do in floppy
disks—it’s the magnetic pulse from either the conveyer
mechanism, the x-ray power supply, or both.

—Jerry Pournelle

J erry Pournelle’s January column on CD-ROMs moti-
vated me to respond. I am writing to get you to com-
plain to the CD-ROM publishers about using propri-
etary retrieval software. With jukebox and carousel CD-
ROM drives, as Jerry seemed to imply, we must
occasionally switch retrieval software to access different
discs. CD-ROM publishers seem to be sending us down
the same road that word processors and graphics pro-
grams forced us onto: the road of incompatibility.
CD-ROM publishers should agree on a common for-
mat for data structure and images to allow third-party
vendors to develop retrieval software that users can
choose for their specific environments. These retrieval
standards could extend to Unix, networks, and so on,
and disks could be exchanged across environments.
Without standards, using multiple disks will become
too much of a hassle.
Wade Harman
Woodville, TX

Boy, do I agree. So do the publishers. Quanta desperate-
ly wants a retrieval system that is easy to use, is reason-
able in licensing fees, can be put on the CD-ROM itself,
is fast, works well, and can call in visuals. So does every
other publisher I know. Every one of the retrieval pack-
ages I have seen has some flaws. We'll get there, but the
road is twisty.—Jerry Pournelle @

FIX
=

¢ The correct price of 386/MultiWare (“Journey to
Faraway LANs,” July) is $595 for five users. It is
available from Alloy Computer Products, Inc., 165
Forest St., Marlborough, MA 01752, (508) 481-
8500.




We slash interface
development time
better than ever!

INTRODUCING
VERMONTVIEWS™ v3.0
WITH POWERFUL NEW FEATURES.

Here's great news from the leader
in C-language interface develop-
ment: our brand new version of
Vermont Views with Designer
now adds the graphical features
your end-users are demanding to
the power and flexibility we've al-
ways offered!

You get fast,
simple screen management.

HE DESIGNER, the inter-

active screen designer in-
cluded with Vermont Views, sets
the standard for sophisticated,
character-based screen manage-
ment. With it, you can create pull-
down menus, data entry forms
with scrollable regions, choice
lists, memo fields, and a wide
variety of validated field types.
The Designer allows fast applica-
tion prototyping, code generation,
and total management of forms,
menus, and fields. It also pro-
vides DOS mouse support, explod-
ing windows, shadow borders,
plus radio and pushbuttons.
Which means you can quickly
produce all those client-pleasing
features that give your product
that special edge.

GUARANTEED FOR LIFE!

We're so sure you'll love Vermont
Views v3.0 that we make this iron-
clad, money-back guarantee. If
you're ever dissatisfied, for any
reason, return it for a prompt, no-
questions-asked refund. (All you
have to do is assure us that our
code has not been incorporated
into any application.)

The ultimate system
for interface development

Vermont Views is a truly univer-
sal solution. Whether youre a
programmer working alone, or in
a multi-user site developing in
DOS, 0S/2, UNIX, XENIX, or VMS,
Vermont Views can meet your
needs. Use Vermont Views with
any database that has C-lan-
guage interface, such as Oracle,
Informix, Btrieve, db_Vista and
C-tree. Vermont Views is platform
independent, and youll never
have to pay any runtime fees or
royalties.

Vermont Views with Designer in-
cludes a C library of over 550
functions. This means you get
sophisticated control over things
like key handling, linked list pro-
cessing, keyboard control, inter-
national language, data and time
conversion routines, string hand-
ling, memory management, and
application speed.

Available source code, graphics
support and DOS extended mem-

R RERR TR R L ERREREE

FREE DEMONSTRATION KIT!
Call or fax us today for more information and a free demo Kit.

Ask about our free, no-risk, in-home trial of s
Vermont Views v3.0! »d

800-848- 1248 (U.S. AND CANADA) ':’

(Please mention "Offer 182")

Pinnacle Meadows, Richford, VT 05476
Phone: (802) 848-7731 FAX: (802) 848-3502

© Copyright 1991 Vermont Creative Software

lm“

! Mely !

Now with DOS
mouse support!

ory support mean Vermont Views
is the ultimate tool for profes-
sional interface development.

Put DOS graphics
in your applications

If you don't want to face the has-
sle and expense of GUI program-
ming, you can now use Vermont
Views™ GraphEx to put DOS
graphics into your applications.
GraphEx allows all Vermont Views
windows, menus, and forms to
work in CGA, EGA, VGA, and Her-
cules graphics modes. This means
you can use your favorite graphics
packages to create charts, graphs,
and other exciting images to en-
hance your text displays.

* %
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Geta faster




PC without
a faster PC.

Buying a faster PC is expensive. get all this extra speed for $89
Making a PC go faster, isn't. to $299, suggested retail price.
\
Cyrix™ FasMath” \\ Battery-dependent laptop users will

coprocessors, rated highest
* * * * overall by

PC Week Labs and leading industry

especially appreciate the fact

that Cyrix coprocessors

consume less power.

magazines, now cost less than ever. Plus, they are backed by a

Thanks to an innovative, fully five-year limited warranty and a

i

compatible architecture, they run toll-free support hot line.
Lotus® 1-2-330 AutoCAD®, For a complete rundown of prices
Microsoft® Windows and other and performance specs, call
leading programs up to three 1-800-FASMATH. The faster,
times faster. So you spend less the better.

time waiting, and more time “
working.“ You can Ix,.,

Advancing the Standards

AutoCAD 1s registered in the U.S. Patent ard Trademark Office by Autodesk, Inc. Cyrix and FasMath are of Cynx C Product names
herein may be and/or t-ac of other ¢ Read and foliow instructions for proper installation and handhing. © 1991 Cynix Corporatio!

Circle 62 on Inquiry Card.



NEWS

MICROBYTES

Solaris to Bring Intel Machines into Sun’s Orbit

Another advanced operating system to think about. The most recently
promised operating system for Intel-based computers, SunSoft’s Solaris,
is crossing over from the land of SPARC. This 32-bit multitasking, multipro-
cessing, multithreaded, distributed, graphical operating system will run not just
on Sun workstations but also on Intel 386/486 machines. SunSoft (Mountain
View, CA), the software subsidiary of Sun Microsystems, revealed at its recent
developers conference that it has ported to the Intel platform an entire system
software environment—from the operating-system kernel, to the development
tools, and on up to the user interface and desktop accessories. With this Unix-
based operating system, SPARC workstations and Intel machines will basically
become software identical twins.

This RISC/CISC software environment is due out in the first half of 1992,
SunSoft has already released a SPARC-only version: 1.0. Early beta copies of
version 2.0 are in the hands of developers. Developers will be able to migrate
source code from 1.0 to 2.0 with a recompilation, Sun says.

Solaris 2.0 is being designed on the SPARC architecture and then ported to
Intel’s x86 architecture. It will consist of SunOS 5.0—a multiprocessing, multi-
threaded version of Unix System V release 4.0 (without the Berkeley libraries),
network interoperability tools, a developer environment, and a revised Open
Look user interface. Solaris also incorporates a migration path to a distributed
object management facility.

The new environment offers source compatibility between platforms. For
SPARC developers, this means that, to carry applications to Intel machines, all
you need to do is recompile, SunSoft says. The development environments are
identical on both platforms, even to the compiler; only the low-level, instruc-
tion-set layer is different. For users, this means that your 386 or 486, outfitted
with a hefty hard drive and plenty of memory, can turn into a software version
of a SPARC workstation.

SunSoft’s environment is designed to fill what company officials call the

| SOLARIS: THE MAIN ATTRACTIONS

e Symmetric multiprocessing
e Multithreading at both the kernel and application levels

* DOS emulation on both platforms, plus Windows 3.0 emulation on the Intel platform;
cut-and-paste between DOS/Windows applications and Unix applications

* Ability to perform drop-and-drag operations between applications running anywhere
on the network

* Source code to be compatible across Intel and SPARC platforms, says Sun;
applications are "ported” by being copied to the other platform and recompiled

* Upgraded version of Open Network Computing (ONC), which provides a protocol
and services for applications distributed across heterogeneous networks

* ONC includes NIS+, a hierarchical enterprise naming service; it's designed to offer a
user-friendly interface for management of resource locations on a heterogeneous
network

* Project DOE (Distributed Objects Everywhere) represents the beginnings of a
distributed object management facility, a service for object communications across
heterogeneous networks; based on work by Sun and Hewlett-Packard

* Development environment includes ToolTalk, a network-transparent interapplications
messaging facility
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Will Solaris 2.0 mean fewer

sales of Sparcstations for Sun Mi-
crosystems? Possibly. “There is
a very large corpo-
rate market out
there,” Sun presi-
dent Scott McNealy
said. He empha-
sized that offering
an Intel version of
SunOS simply caters to an
existing market. [

o

i

SunSoft president Ed Zander
claims that Sun will benefit from
having the Intel platform: *“More
applications will get more busi-
ness.” Sun will benefit if Solaris
could dominate the operating-sys-
tem market, said SunSoft vice
president for marketing, Bill Lar-
son. ““We have a two-year lead in
the 32-bit, dis-
tributed space.
This will pre-
empt the need
for any other en-
vironment in
that space.™
SunSoft,
adopting System
V release 4.0,
would also like to settle the Unix
version wars. According to Zan-
der, SVR4 represents 80 percent of
the Unix market share. [

For big, “traditional” computer
companies to survive, they will
have to foster within themselves
smaller, intrapreneurial enter-
prises, Gordon Bell told a group
at the Stanford Executive Institute.
“Massive intrapreneurism is

the only way traditional computer
companies will survive in the
nineties,” said Bell. *Companies
must engage in radical reform
where they actually create new and
unique, high-margin products—
not just serve as purchasing agents
and distributors for creative or
high-volume products.™



Unprecedented 32-Bit
Programming Power in a Slngl

Backage: WATCOM C8

TCOM C5.5/386 Ot

‘pder and Tools tcludes:

14 Royalty -free 32 b1t DOS
Extender

# True 32-bit Windows
GUI Application Kit

# Fast, Tight, Reliable
- 32-bit Code Optimizer

# Licensed Microsoft
Windows SDK
Components

# Interactive Source-Level
Debugger

# Execution Profiler

EDITORS® !
CHOICE

BEST IN
T CLASS

WiDoma, s |- =
WATCOM C7.0

Watcom C. Versos 65

989

LANGUAGE LANGUAGE
PRODUCT
PRODUCTIVITY EXCELLENCE
A WARD AWAP (7 j
1990 g 1950 Clcolh

Increaible special errects let vour
imagination run wild!

Monditeriee

CorelDRAW — the Perfect Partner!

Highlights
100% ANSI and SAA compatible:
CB.5/386 passes all Plum Hall Validation
Suite tests,

Comprehensive tool set includes a

debugger, linker, proﬁlel and much more.

Microsoft extensions simplify porting of

16-bit source.

DOS extenders supported include

Phar Lap. Rational and Ergo.

Extensive third party support includes

products to help with windowing,

communications, C++ development and
hics.

AutoCAD ADS development and

debugging support.

IOS Extender Features

C8.5/386 includes DOS/4GW, a 32-bit

DOS extender developed by Rational

Svstems and based on the industry-

leading technology of DOS/16M, Key

features include:

* Royalty-free runtime license

* Virtual memory support up to 32Mb

* 25K real mode memory footprint

* DPMI support (DOS, Windows DOS
Box, etc.)

* VCPI and XMS (himem.sys) compatible

32-bit Windows Kit

Develop and debug true 32-bit GUI

applications and 32-bit DLL’s. Using

32-bit addressing, GUI applications can

exploit the flat memory model to

overcome inherent Windows memory

constraints. Straightforward memory

allocation makes Windows application

development easier. Key components

include:

* Supervisor for executing 32-bit
applications and DLLs under Windows

* Debugger for 32-bit applications and
DLLs under Windows

* Licensed Microsoft SDK components

* Access to Windows API from 32-bit
code through special libraries

* 387 math co-processor emulation

* 32-bit C library for Windows

WATCOM C8.5/386 3.,

+ 100% ANSI C Optimizing Compiler
Tools set components:

* Protected-mode versjon of Compiler

* Royalty-free DOS Extender with VMM
support * Licensed Components of the
Microsoft Windows SDK * Interactive
Source-Level Debugger ¢ Linker

* Protected-mode version of Linker

» Profiler « Object Code Librarian

* Object Code Disassembler - MAKE
Facility * Patch Facility « Object Module
Convert Utility « Windows Supervisor

* Bind Facility for Windows Applications
+ 386 Run-time library object code

* Special 32-bit libraries for Windows API
+ 386-Graphics Library for Extended DOS
applications * 386 Run-time libraries for
Windows

Also available:

WATCOM FORTRAN 77/386
Includes 100% ANSI FORTRAN
optimizing compiler and all tool set
components listed above for C8.5/386.

Platforms

Host environments:

DOS, Extended DOS, Windows DOS
box, OS/2 1.1 or later

Target environments:

Extended DOS, Windows, Windows
DOS box, AutoCAD ADS, embedded
systems

Novell’s Netware C for NLM’s includes
C8.5/386

Price: $995
1-800-265-4555

WAT=<

415 Phillip Street, Waterloo, Ontario, Canada
N2L 3X2 Tel. (519) 886-3700 Fax (519) 747-4971

WATCOM C and Lightning Device are trademarks of WATCOM
Systems Inc. DOS/4¢3 and DS/ 16M are trademarks of Rational
Systems Inc. Other trademarks are the properties of their respective
owners. ® Copyright 1991 WATCOM Products Inc.

For Windows, 0S/2, UNIX. Now Available on CD-ROM!
Enter the $1,000,000 CorelDRAW World Design Contest. Monthly Prizes/
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TEL: (613) 728-8200
FAX: (613) 761-9176



“software gap” —the difference between
the power of the 386/486 and the relative
weakness of current PC operating envi-
ronments. Speaking of the Mac and
DOS, SunSoft vice president Bill Cole-
man said, “Their foundation is cracked
and will have to be replaced.”

Like the proposed Advanced Comput-
ing Environment, Windows NT, OS/2
2.0, and the Apple/IBM project, Solaris
is another wait-and-see affair for users.
Sun’s last foray into Intel software, a

NEWS

SunOS for the Sun 386i, wasn't exactly a
smash; this time, though, the company
has the help of Interactive Systems, expe-
rienced in porting Unix to x86.

But will most 386-based PCs have the
resources to run an operating system as
big as Solaris? Or will Solaris find its
Intel base in 486-powered servers? Will
PC users just stick with a Microsoft oper-
ating system, or an IBM operating sys-
tem? Stay tuned.

—Ellen Ullman

NANOBYTES

Last we heard, “0S8/2 2.0 is
moving right along” toward final
shipment, according to Lee Reis-
wig, assistant general manager of
programming in IBM’s Personal
Systems Division. “The most sig-
nificant change” IBM showed in
its latest demon-
N strations was
the abilitv to run

Its not about reaching limits. Its abou

*08/2 Extended Edition offers integrated database and communications capabilities

**IBM DOS to 0S/2 upgrade offer is good through 12/31/91

fin Canada call 1 800 465-1234. IBM and 08/2 are registered trademarks and Presentation Manager is a trademark of International Business Machines Corporation
Windows 1s a trademark of Microsoft Corporation. © 1991 IBM Corp.




rising above them.

Rising to today%
challenges takes more
than yesterdays news. You
have to raise your computing
capabilities to new levels. That’s
what 0S/2¢ was created to do.
Start with Presentation Manager”

a graphical, friendly interface that’s casy
to use. Then add multitasking instead of
slower, less dependable task-switching. With
“crash” proteetion, it one 05/2 application
fails, others remain intact, so theres no need to
reboot, reeonnect or reconfigure. And 05/2
was designed with networking in mind, giving
You casy aceess 10 integrated communications,
database and LAN solutions¥ And the next
version, 0572 2.0, will soon offer even more.

0S/2 20 is being designed to be easier to
install as well as provide a better DOS than
DOS, a better Windows™ than Windows, and a
better 0S/2 than OS/2 operating environment.
[t also being designed to let you run 0S/2,
DOS and Windows applications simultancously,
with more available memory and access to a
broad range of applications created for those
environments.

In fact, even the price is an innovation.
Act now and you can buy 05/2 1.3 SE for just
$99, if vou own IBM DOS** I not. you can
buy 0S/2 1.3 SE at the new low price of $150.
Either wav. you'll be cligible to get an upgrade
to 0S/2 2.0 upon relcase, at no extra charge.
To order OS/2 1.3, call 1800 342-6672F or
contact vour IBM A uthorized Remarketer or
IBM marketing representative. Because its
time to stop reachin