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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
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a new QEMM and 386Max.
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Ensemble 1.2, new features for a
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.

Circle 43 on Inquiry Card.



BVIE

EDITOR IN CHIEF
Frederic S Langa

EXECUTIVE EDITORS
New York: Rich Malloy
hael Nad

MANAGING EDITOR
Anne Fischer Lent

ASSISTANT MANAGING EDITOR
Lauren A. Stickler

NEWS

New York:

News Editor: Andrew Reinhardt
Peterborough:

Sr. Ed., Microbytes: D. Barker

Sr. Ed., New Products: Stan Miastkowski
News Editors, What's New: David Andrews,
Martha Hicks, Carol Swartz

News Assistant: Amanda Waterfield

San Francisco/West Coast:

Bureau Chief: Kenneth M. Sheldon

Sr. News Editor: Qwen Linderholm

News Editor: Elien Ullman

UK/Europe: Bureau Chief: Andrew Redfern

BYTELAB

Senior Editor & Director: Dennis Allen
Technical Director: Rick Grehan
Technical Editors: Stephen Apiki, Alan
Joch, Robert Mitchell, Tom Yager

Testing Editors/Engineers: Stanford Diehl,
Howard Eglowstein, Stanley Wszola

Lab Assistant: Selinda Chiquoine

STATE OF THE ART/FEATURES
Senior Editor: John W, Donovan
Technical Editors: Janet J. Barron,
Robert M. Ryan, Ben Smith

SENIOR TECHNICAL EDITORS, AT LARGE
Tom Thompson, Jon Udell

SPECIAL PROJECTS
Senior Editor: Gene Smarte

ASSOCIATE TECHNICAL EDITORS

Ellen Bingham, Susan Colwelt, Jeff
Edmonds, Tom Kevan, Cathy Kingery,
Margaret A. Richard, Warren Williamson

SENIOR CONTRIBUTING EDITOR
Jerry Pournelle

CONTRIBUTING EDITORS
Don Crabb, David Fiedter, Martin Heller,
Hugh Kenner, Wayne Rash Jr.

CONSULTING EDITORS

Roger C. Alford, Jonathan Amsterdam,
Nick Baran, Laurence H. Loeb, Trevor
Marshall, Mark J. Minasi, Barry Nance,
Dick Pountain, Phillip Robinson,

Jane Tazelaar, Peter Wayner

Tony Lockwood

MICROBYTES DAILY

Coordinator: D. Barker Peterborough,
Rich Malloy New York,

Nicholas Baran Sandpoint, 1D,
Jettrey Bertolucci San Francisco,
Laurence H. Loeb Wallingford, CT,
Stan Miastkowski Peterborough,
Wayne Rash Jr. Washington, DC,
David Reed Lexington, KY,
Andrew Reinhardt New York,

Jan Zitf Washington, DC

DEMOLINK

BYTE program listings are available at (617)
861-9767 (set modem at 8-1-N, 2400 or
1200 bps). Enter Demolink.

x BYTE INFORMATION EXCHANGE

PUBLISHER

Ronald W. Evans

EDITORIAL ASSISTANTS Publisher's Assistant: Donna Nordlund

Office Manager: Peggy Dunham

Assistants: Linda C. Ryan, June Sheldon ADVERTISING SALES

Associate Publisher/Vice President

of Marketing: Steven M. Vito

Administrative Assistant: Carol Cochran

DESIGN
Director: Nancy Rice

Associate Director: Joseph A, Gallagher Eastern Advertising Director:

Designer: Jan Muller Arthur H. Kossack (312) 616-3341

Assistant Designer: Rebecca Magill Western Advertising Director:

Technical Artist: Alan Easton Jennifer L. Bartel (214)701-8496
NEW ENGLAND

OPERATIONS AND FINANCE i

Director: Claudia Flowers Daniel D. Savage (617) 880-6344
EAST COAST

Kim Norris (212) 512-2645
Ariane Casey (212) 512-2368

OPERATIONS
Director: David M. Cohen
Production Director: David R. Anderson

A N 5 HEAS'
Senior Editorial Production Coordinator. jg# r‘; SChi'i‘;1 (404) 843-4782
Virginia Reardon
Editorial Production Coordinators: MIDWEST

Kurt Kelley (312) 616-3328

SOUTHWEST, ROCKY MOUNTAIN
Alison Keenan (214) 701-8496

Barbara Busenbark, Denise Chartrand
Systerns Manager. Sherry Fiske
Applications Manager: Donna Sweeney
Typesetter: Christa Patterson

Advertising Services Manager: Linda Fiuhr SOUTH PACIFIC
Senior Advertising Services Ron Cordek (714) 753-8140
Representative: Lyda Clark Alan El Faye (213) 480-5243
Advertising Services Representative: NORTHPACIFIC

Dale J. Christensen

Materials Representative: Karen Cilley
Creative Services Mgr: Susan Kingsbury
Production Artist: Lillian J. Wise
Production Coordinator: Rod Holden
Quality Control Manager: Wai-Chiu Li
Operations Assistant: Christine Tourgee
Aavertising Services Assistant.

Roxanne Hollenbeck

Bill McAfee (408) 879-0381

Roy J. Kops (415) 954-9728

Leslie Hupp (408) 879-0381

INSIDE ADVERTISING SALES

Director: Liz Coyman (603) 924-2518
Assts.: Susan Monkton, Vivian Bernier

NATIONAL ADVEATISING SALES
Mary Ann Goulding (603) 924-2664

Patricia Payne (603) 924-2654
FINANCE ) Jon Sawyer (603) 924-2665
Business Manager: Kenneth A. King Barry Echavarria (603) 924-2574
Assistants: Marilyn Parker, Diane Henry,
JoAnn Walter, Jeanne Gatcombe, BYTEBITS (2x3)
Jaime Huber, Agnes Perry Mark Stone (603) 924-2695

THE BUYER'S MART (1x2)
MARKETING AND PLANNING Joseph Mabe (603) 924-2658

Director: L. Bradley Browne
Marketing Commurnications Manager:
Pamela Petrakos

Public Relations Mgr: Dawn Matthews

CATALOG SHOWCASE/INT'L CARDS
Ellen Perham (803) 924-2598

REGIONAL ADVERTISING SECTIONS

Asst. Promotion Manager: Lisa Jo Steiner Brian Higgins (603)924-2651
Marketing Art Dir.: Stephanie Warnesky Barry Echavarria (603)924-2574
Associate Art Director: Sharon Price Larry Levine (603) 924-2637
Aclarkel Research Manager: Julie Perron BYTE DECK

opyrights Manager: Faith Kluntz
Reader Service: Cynthia Sands Ediare (Sod 2 sted
Marketing Assistant: Carol Sanchioni EURO-DECK

James Bail (803) 924-2533

INTERNATIONAL ADVERTISING SALES STAFF
See listing on page 443.

CIRCULATION

Director: Glyn Standen

Subscriptions Manager: Paul Ruess
Assistant Manager: Pam Wilder
Subscriptions Assistant: Holly Zilling
Newsstand Manager: Vicki Weston
Assistant Manager: Karen Desroches
Back Issues: Louise Menegus

Direct Accounts Coordinator: Ellen Dunbar

PERSONNEL

Human Resources Admin.: Patricia Burke
Assistant: Fran Wozniak

Receptionist: Beverly Goss

DIRECTOR
Stephen M. Laliberte

EXCHANGE EDITORS BUBINESS AND MARKETING
Amiga Exchange: Joanne Dow; Secretary: Patricia Bausum
Entertainment and Leisure Exchange: Marketing Services Coordinator:
Rich Taylor; Denise A. Greene

1BM Exchange: Barry Nance; Billing Services Coordinators:

Macintosh Exchange: Laurence H. Loeb;
Programmers Exchange: Bill Nicholls;
Professionals Exchange: David Reed;
Tojerry Exchange: Jerry Pournelle;
Writers Exchange: Wayne Rash Jr.

Tammy Burgess, Donna Healy
Editorial Assistant: Brian Warnock

TECHNOLOGY
Programmer/Analyst: John Spadafora
Systems Consultant: Gary Kendall

BIX, the “BYTE Information Exchange,” is a worldwide, low-cost, on-line information service
featuring industry news, downloadable software, powerful electronic mail, previews of
upcoming BYTE articles, the full text of published issues of BYTE, and source and/or
executable code for BYTE benchmarks and nor ial software mentioned in feature

HOW TO CONTACT THE EDITORS

We your g lons, its,
complaints, kudos, and submissions.
MAIN OFFICE: One Phoenix Mill Lane,
Peterborough, NH 03458, (603) 924-9281.
WEST COAST: 425 Battery St., San
Francisco, CA 94111, (415) 954-9718;
15635 Alton Pkwy., Suite 290, Irvine, CA
92718, (714) 753-8140.
NEW YORK: 1221 Avenue of the Americas,
New York, NY 10020, (212)512-3175.
UK/EUROPE: Wimbledon Bridge House, One
Hartfield Rd., Wimbledon, London SW19
3RV, England, 011-44-81-543-1234.
ELECTRONIC MAIL: On BIX, send to
“editors.” All BYTE editors and columnists
also have individual mailboxes on BIX for
easy access.
MCI: 250-0135 BYTE Magazine. Many
editors also have individual MC| addresses
in their own name.
OTHERS: Many editors also are reachable
through uunet, AppleLink, CompuServe,
and numerous other sefvices.
U.S. fax: Editorial: (603) 924-2550
Advertising: (603) 924-7507
U.K. fax: 011-44-81-540-3833

Authors: We weicome article proposals and
submissions. Unacceptable manuscripts
will be retumed if accompanied by sufficient
return postage. Not responsible for lost
manuscripts or photos.

Vendors: We welcome news of your new
products; please call the News department
or the BYTE Lab at the earliest possible
date. We cannot be responsible for unso-
licited product samples.

SUBSCRIPTION CUSTOMER SERVICE

Inside U.8. (800) 232-BYTE; outside U.S. (609)
426-7676. For a new subscription—(800)
257-9402 U.S. only, or write to BYTE Sub-
scription Dept., P.O. Box 565, Hightstown,
NJ 08520. Subscriptions are $29.95 for one
year, $54.95 for two years, and $74.95 for
three years in the U.S. and its possessions.
In Canada and Mexico, $34.95 for one year,
$64.95 for two years, $87.95 for three years.
In Europe, £29 (U.S. $50) for fast surface
delivery, £41 (U.S. $70) for air delivery. Non-
European countries U.S. $50 for surface
mall, or U.S. $75 for alr mall. Single copy
price is $3.50 in the U.S. and its posses-
sions, $4.50 in Canada. Foreign subscrip-
tions and sales should be remitted in U.S.
funds drawn on a U.S. bank. Please aliow
8ix to eight weeks for delivery of firstissue.

PHOTOCOPY PERMISSION:

Where necessary, permission is granted by
the copyright owner for those registered
withthe Copyright Clearance Center (CCC),
27 Congress St., Salem, MA 01970, to
photocopy any article herein for personal or
internal reference use only for the fiat fee of
$1.50 per copy of the article or any part
thereof. Correspondence and payment
should be sent directly to the CCC, 27
Congress St., Salem, MA 01970. Specify
ISSN 0360-5280/91, $1.50. Copying done
for other than personal or internal reference
use without the permission of McGraw-Hill,
Inc., is prohibited. Requests for special
permission or bulk orders should be
addressed to the publisher. BYTE is avail-
able in microform from University Microfilms
International, 300 North Zeeb Rd., Dept.
PR, Ann Arbor, MI 48106, or 18 Bedford
Row, Dept. PR, London WC1R 4EJ,
UK.

Inc. All rights reserved. BYTE and

y‘r Copyright © 1991 by McGraw-Hill,
!’-}ﬂ | BVTEare registered trademarks of

articles. 81X also offers unmatched “conferences” on virtually every put d topic
imaginable, where you can share information with thousands of other computer pros. To
subscribe viamodem, set your communications software to full duplex, 7 bits, even parity, 1
stop bit, and then call 800-225-4129; in MA, call (617) 861-9767. International, call
NU1310890157800. Then hit the Enter/Return key and enter “B81X" when asked tologin; then
enter “BIX.VILLE" when asked for a name. For current fees and more information, call (800}
227-2983 or (803) 924-7681 on voice phone.

Hill, inc. Trad k regi d in
the United States Patent and Trademark
Office.

Member
Audit Bureau of Circulation

OFFICERS OF MCGRAW-HILL, INC.:

Chairman, President and Chief Executive Officer: Joseph L. Dionne,
Senior Vice President, Treasury Operations: Frank D. Penglase, Executi

14 BYTE » NOVEMBER 1991

Founder: James H. McGraw (1860-1948).

Executive Vice President, General Counsel and Secretary: Robert N. Landes, Executive Vice President: Waiter D. Serwatka,
ve Vice President and Chief Financial Officer: Robert J. Bahash, Executive Vice President, Administration: Thomas J.

Sullivan, Senior Vice President, Corporate Affairs, and Executive Assistant to the Chairman: Mary A. Cooper, Senior Vice President, Editorial: Ralph R. Schulz.



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.

18 BYTE » NOVEMBER 1991

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.
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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!
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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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NANOBYTES

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 reaching limits, and start rising
above them.

.||l‘



preliminary BYTE Lab benchmark tests
on another early adopter of the 25-MHz
486SX, Compaq’s Deskpro 486s/25, in-
dicated that systems using the new CPU
are slightly faster than the 20-MHz ma-
chines. The Deskpro 486s/25 registered
a CPU benchmark 15 percent better than
that of an Everex Step 4868X/20 but al-
most twice as fast as that of a Deskpro

NEW)S
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with a 25-MHz 386 CPU. _
Toshiba says that it has addressed the
problem of cracking laptops by building
the T4400 into a case made of carbon-
fiber-reinforced plastic, which is sup-
posed to be as strong as aluminum but
lighter. We haven’t yet had a chance to
drop one from a taxi at LaGuardia.
—D. Barker

New Version of Mac OS Yields Faster
Number Crunching, BYTE Tests Reveal

YTE Lab benchmark tests show

that the first revision to Apple’s
System 7 operating system yields dra-
matic improvement in Macintosh float-
ing-point performance. System 7.0.1’s
new number-crunching prowess was de-
tected when the preliminary floating-
point test results of the new PowerBook
170’s 25-MHz 68882 FPU easily out-
paced those of the 40-MHz 68882 FPU
in the Mac IIfx.

We ran a beta version of 7.0.1, which
ships with the new Macs, on a Mac IIfx
and IIci, along with the BYTE floating-
point benchmarks, to observe if the
new operating system was responsible for
the performance boost—indeed it was.
Floating-point performance on both
computers jumped by as much as three to
five times. In realistic terms, test tim-
ings were abbreviated by as little as 16
seconds or as much as 55 seconds. Apple
confirmed that System 7.0.1 has built-in
enhancements that improve the perfor-
mance of the Standard Apple Numeric
Environment (SANE) calls.

SANE supplies a library of hardware-
independent math routines for use by ap-

plications that perform complex calcula-
tions. On Macs without FPUs, such as
the Classic and the PowerBook 100 and
140, SANE performs its computations in
software. On Macs with FPUs, these
computations are handed off to them.
Unfortunately, SANE was notoriously
slow in conversing with the FPU: Some
spreadsheets and CAD packages bypass
SANE and access the hardware directly
to improve performance. Unfortunately,
this meant that the software broke when
new Macs were introduced, either be-
cause the address of the FPU changed, or
it disappeared, as in the case of the Mac
LC and ITsi.

System 7.0.1 does away with the
math-performance bottleneck that got
the Mac branded by some as unsuitable
for use as a CAD workstation. A long-
term benefit is that with SANE’s im-
proved computing power, all application
developers will use the SANE calls for
math processing. Such applications will
run faster on any Mac. This eliminates
the hassle of upgrading applications with
each new Mac introduced.

—Tom Thompson

NuMesh: Interconnecting Like Legos

A group at MIT is working on a way
to connect computers based on the

packaging technology known as multi-
chip modules. The NuMesh specifica-
tion could define the basis for building
high-performance computers with mix-
and-match, off-the-shelf components.
“The idea behind the current NuMesh
project,” says MIT professor Steve
Ward, “‘is to make a combined packaging
and communications interconnect stan-
dard that works like Legos.” Using a
basic programmable communications
“substrate,” each node in a NuMesh
computer would have a common logic
“preprogrammed to implement a wide
and arbitrarily complex variety of com-
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munication patterns,” Ward says.
Multichip modules, currently used in
mainframes from DEC, IBM, NEC, and
others, allow electronic packaging of ICs
at about 30 times the density of conven-
tional printed circuit boards, providing
much faster data transfer and signal
propagation speeds. Existing multichip
modules use different, proprietary inter-
connect specifications and are incompat-
ible with each other. NuMesh would pro-
vide a common set of specifications and
protocols that could be used by hardware
vendors to produce compatible chip mod-
ules. “Technically, it’s feasible,” says
Ward. “Politically, there is the usual set
of complications.”
continued
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Peter Norton had a few good
quotes for federal computer users
at the recent Fed Micro confer-
ence in Washington, D.C. On the
proposed Apple/IBM alliance:
*[The alliance] is a brief marriage
of convenience. It smells like a
desperation move.” On Unix: “I
don’t like it. But it's here, espe-
cially in govern-
ment, and being
used. It’s here to
stay, for better
or worse. ... We
don’t need a
proliferation of
operating sys-
tems. The good
part is that it of-
fers compatibility
across hardware. That’s an illu-
sion, but better than nothing. It's a
necessary evil, like 0S/2." O

With its new Modem 2400+,
Intel is taking advantage of the
new PCMCIA specification for
PC cards, offering a modem that’s
just a little big-
ger than a credit
card. Intel is
offering two
models of the
2400-bps Hayes-
compatible
MNP device:
one for the

U.S./Cana-
dian market and one for Japan.
The modem has a line adapter,
which is an Intel proprietary con-
nection between the card and the
telephone line. The adapter has a
small, flat plug that connects to
the card and a standard telephone
connector on the other end, with a
short length of cable between the
connectors. [

Insignia Solutions, maker of the
SoftPC emulator, has signed a li-
censing deal that will let Micro-
soft incorporate its x86 emulation
technology in future products.
Insiders indicate that Insignia’s
Intel x86 emulation software will
be used for the “DOS Box™ in
Microsoft's upcoming NT operat-
ing system when running on non-
Intel platforms. 1



Gateway 2000 has stood the test of time. PC Week includes Gateway 2000
in a very short list of successtul computer makers. “The common themes:
high-value. low-cost products. Close contact with customers. And sinceriry

over time. Buyers value vendors that have priced their products fairly from
the outset. not just in reaction to dwindling market share and impractical
cost structures.”

We know vou also value a vendor’s stability over time. A dentist from
Watertown. South Dakota. wrote to us recently for assurance that his
Gateway computer won't become an “orphan” someday.

Nobody wants to buy a PC today and find out tomorrow the
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manufacturer went out of business.

When vou buy a Gateway 2000 computer. you can be
assured that you're doing business with one of the largest and
most successtul PC direct marketers in the nation, In the
July 1 issuc of Business Week magazine, Gateway is

ranked as the third largest direct market computer
manufacturer in the nation based on 1990

revenues of $275 million. n just two quarters of
1991. we've nearly exceeded 1990 revenues. Many

compunies would envy our June 30} balance sheet, which shows current
assets outweighing current liabilities by more than 2 to | and our equity
being more than 10 times our long-term debt.

What that means is your computer won't become an orphan: we’ll be
here to honor your 30-day money-back guarantee and one-year warranty on
parts and labor: we’ll be here to provide lifetime telephone technical
support and bulletin board services: and we'll grow with you. bringing you
the best value in the highest technology computer products for ycars to
come. Gateway 2000 — we 've stood the test of time. We're going to be

here for you.

Gateway 2000 has stood the
rigorous tests of Time Customer
Service in Tampa, Florida.

TCS now has over 250
Gateway systems in use. Some
of the Gateways are used in Andv Rifkin
mission critical business Time Customer Service
applications such as Target Select. Target Select is a process whereby a
magazine is built and customized with inkjet printing at bindery time.
But TCS’s Andy Rifkin, Director of Advanced Technologies, didn’t buy
all those Gateways without careful consideration.

“We use Gateways in mission-critical applications,” said Andy. “If
the systems running our application go down, we’re out of business.
That's why we do extensive testing before we buy. We have at least one
PC from every computer company ever in existence,” he continued.
“These systems have all been through our testing process, but the
Gateways have unquestionably been our top-performing PC’s with a
failure rate less than 2%.”

Andy said initially it was risky for him to recommend Gateway 2000
over the more traditional corporate computer suppliers. “But Gateway
came through for Time Customer Service, at a fraction of what we had
been paying for PC’s.”




ATEWAY 2000
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B2 MB RAM M 2 MB RAM B 32K Cache RAM B 4 MBRAM

W 1.2 MB5.25" Drive W [ 2MB5.25" Drive 4 MBRAM W 1.2 MB 5.25" Drive

W 144 MB 35" Drive M .44 MB 3.5" Drive M 1.2 MB 5.25" Drive W .44 MB 3.5" Drive
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with 32K Cache with 32K Cache B 80 MB 17ms IDE Drive with 32K Cache
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W MSDOS®5.0 B Microsoft® Mouse B 124-Key AnyKey Keyboard @ MS DOS 5.0
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@ Get our 33 MHz 386 system. B Intel 80386 Processor M Intel 80486 Processor M Intel 80486 Processor
same conﬁgum[ion as listed, B 64K Cache RAM B 64K Cache RAM B 28K Cache RAM
with a 120 MB IDE hard drive M 4MB RAM 8 MB RAM. Expands to 64MB M 8 MB RAM, Expands to 64 MB
instead of the 200 MB drive W 1.2 MB 525" Drive M 1.2 MB 5.25" Drive W 1.2 MB 5.25" Drive
' M 144 MB 3.5" Drive M 1.44 MB 3.5" Drive M 1.44MB 3.5" Drive
$2245 B 200 MB 15ms IDE Drive with M 200 MB [5ms IDE Drive with M 340 MB [5ms SCSI Drive with
64K Multi-Segmented Cache 64K Multi-Segmented Cache 128K Multi-Segmented Cache
: y B 16-Bit VGA with | MB B 16-Bit VGA with | MB B 32-Bit EISA SCSI Controller
. fgg‘: features as our 33 MHz B 1" Crystal Scan 1024NI B 14" Crystal Scan 1024NI B 16-Bit VGA with | MB
ystem except this machine . . .
has 4 MB RAM. instead of 8 Color VGA Mpmlor Color VGA Mo_mlor W 14" Crystal Scan_1024Nl
' e M | Parallel/2 Serial Ports M | Parallel/2 Serial Ports Color VGA Monitor
and a 120 MB IDE hard drive, B 124-Key AnyKey Keyboard B 124-Key AnyKey Keyboard B | Parallel/?2 Serial Ports
instead of the 200 MB drive in @ Microsoft Mouse @ Microsoft Mouse B 124-Key AnyKey Keyboard
our standard configuration. B MS DOS 5.0 B MS DOS 5.0 B Microsoft Mouse
$2545 W MS Windows 3.0 W MS Windows 3.0 @ MS DOS 5.0

W MS Windows 3.0
$2495 $2995 §3895
The Extras — That Don’t Cost Extra At Gateway

* One-year warranty on parts and fabor + C.0.D. terms and major credit cards honored
» Replacement parts shipped quickly via overnight shipping at » Net 30-day credit terms available to qualified commercial customers

no charge
+ 30-day money-back guarantee

» Lifetime toll-free technical support from the service organization

that won PC World's Service Excellence Award
» Free on-site service to most locations

+ Leasing options available to qualified commercial customers
+ MS DOS 5.0 is standard; versions 4.01 and 3.3 are available at no

extra charge

+ The programmable AnyKey keyboard is standard; a 101-key
keyboard is also available at no extra charge

» Free bulletin board technical support

. : . . - . GISBAL
All prices are subject 10 change. Prices do not include shipping. @ Printed on recvcled paper. QL\U?\F Corporate Sponsor - a program of the
American Forestry Association, Box 2000, Wushington, DC 20013. Call us for information on how vou can support Global Reledf.

Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (Central Time)
Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (Central Time)

“You ve got a friend in the business.” l * !

800'523'2000 Now Tol}l-Free

610 Gateway Drive » N. Sioux City. SD 57049 » 605-232-2000 « Fax 605-232-2023 From Canada!

©1991 Gateway 2000, Inc. Gateway 2000 and AnyKev are trademarks of Gateway 2000, Inc. All other brand and product names are trademarks or registered trademarks of their respective companies




[ BECAUSE IFYOU BOUGHTANVIHING ELSE
You'd Read This And Weep

Introducing Gateway 2000’

33 MHz 486 EISA For $3895

And you thought the “E” in EISA stood for expensive! At $3,895,
Gateway’s 486-33 EISA system is priced lower than most 486-33 ISA
systems. Now you can take advantage of Extended Industry Standard
Architecture, capable of running the latest technology 32-bit boards, at an
affordable price.

Includes 32-Bit EISA SCSI Controller

Gateway’s price is especially remarkable when you consider that this EISA
system comes with a 32-bit EISA SCSI controller - an expensive option with
most other manufacturers’ EISA
- computers. The EISA
SCSI controller makes
disk operations
lightning fast. Other
SCSI options are
also available.

Ideal For Disk-Intensive Applications

The 486-33 EISA is ideal for use as a file server and for high-end CAD,
workstation, and network applications. It's also the best computer on the
market if you want the security of knowing you've planned well for the future.

Crystal Scan 1024NI Standard

The EISA system includes Gateway's non-interlaced Crystal Scan monitor,
designed for flicker-free video display. The Crystal Scan 1024NI has a
14-inch non-glare tube, 0.28mm dot pitch with 1024 x 768 resolution at 60 Hz,
800 x 600 at 72 Hz.

AnyKey™ Keyboard Standard

Our custom 124-key keyboard is called the AnyKey because any key can
be programmed to perform any function or series of keystrokes. The entire
keyboard can be remapped to create your own keyboard layout. The
AnyKey's versatility is rivaled only by its simplicity. You can leam to
program it in just a few minutes. And if
you hate the idea of programming =
anything, you'll still love the uii S
feel and extra keys on the
AnyKey.

Just Add Your
Favorite Programs

All Gateway systems arrive ready
to run. The hard drive is formatted
and the software that comes with each
system is loaded. All you have to do is
install your favorite applications. Software diskettes ,
and comprehensive hardware and software manuals are included.

Components and peripherals are sold separately only to Gateway 2000 customers.
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Each NuMesh node would be a multi-
chip module measuring about 2 inches on
each side. The basic idea is to eliminate
the conventional linear data transfer
mechanism of backplane buses and
printed circuit boards and replace it with
a three-dimensional interface consisting
of modules arranged in a cube, thus al-
lowing the exchange of data with multi-
ple nodes simultaneously.

Ward and his group have developed
some prototype systems based on the Nu-
Mesh specification using standard
printed circuit boards. “We’ve realized
some supercomputer performance on

NEWS

some of these prototypes,” says Ward.
Although Ward doesn’t anticipate a
complete specification for mechanical
and logic protocols for another three
years, specifications are already avail-
able for the prototype systems, and the
research team, which earlier worked on
the NuBus specification, is hoping to at-
tract industry partners to begin develop-
ing NuMesh-based designs. For more in-
formation, contact Professor Ward at
MIT, Room NE43-624A, 77 Massachu-
setts Ave., Cambridge, MA 02139, (617)
253-6036.
—Nick Baran

Farallon to Get Macs and Windows Talking

F arallon (Emeryville, CA) is work-
ing on a new product based on Tim-
buktu, its software for remotely control-
ling Macs, that will offer similar access
to PCs running Microsoft Windows 3.0.
In a recent demonstration, Farallon
showed the upcoming product working
with a Mac hooked to a DOS laptop (via
Ethernet) running Windows 3.0. You got
the same view of the laptop screen in the
Mac window, with accurate reproduction
of colors, icons, and menus. Not only
that, but you could control the Windows
machine from the Mac, and the Mac

from the Windows machine. Farallon
says that it has spent three years on the
software that translates QuickDraw calls
to Windows’ GDI and back.

The Mac/Windows link will probably
be available in the second quarter of next
year, a Farallon spokesperson said. The
company also plans to port its DiskPaper
and MediaTracks products to Windows.
The new products will be able to use Mac
files, and, conversely, the Mac applica-
tions will be able to use files created by
the Windows products, Farallon says.

—Tom Thompson

Microsoft Lets Developers Peek at Windows NT

Ithough some jokesters are saying

that NT really stands for “not
there,” Microsoft has been giving select
developers a look at alpha code for Win-
dows NT, or Win32, its next-generation,
32-bit operating system. NT, based on a
totally new kernel, will be a preemptive,
multithreaded operating system intended
to run on high-end PCs and servers or
RISC and multiprocessor systems.

From the programmer’s perspective,
each NT application gets a 2-gigabyte
linear address space with virtually no
limits on system resources such as win-
dow handles or threads. Enhancements
will include pen and multimedia sup-
port, memory-mapped files, and a new,
fully recoverable file system that’s simi-
lar to an object-oriented database. Work-
station-type functions, such as integrated
E-mail and remote procedure call capa-
bility, will be built in.

NT can currently run DOS, Winl6,
Win32, Posix, and OS/2 applications,
Microsoft representatives say (some
sources say the 16-bit capability isn’t
there yet). At Microsoft’s recent develop-
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ers conference, a demonstration of multi-
ple programs running under NT on a
Northgate 486 PC included about 100
threads between 28 processes. These
programs were drawing Bézier splines,
animating colored blocks, building an
application, and showing the system-pro-
cess status. Although NT cosmetically
resembles Windows 3.0, hourglasses
quickly disappeared, indicating signifi-
cant differences underneath.

Win32 will have a “mapping layer”
that supports Windows 3.x calls that are
not native to NT Windows application
programming interfaces, said Eric Foge-
lin, product manager, systems architec-
ture. Fogelin requests that all developers
tell the company “if you are using undoc-
umented calls so we can put them in the
mapping layer.” Microsoft promises
binary compatibility and source code
portability between Windows 3.1 and
Win32.

The Win32 Software Developers Kit is
scheduled for release by the end of this
year, Microsoft officials said.

—Matt Trask
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Their “divorce™ has been front-
page news, but IBM and Micro-
soft are still seeing each other.
They still have rights to each
other’s code, including compo-
nents of their 32-bit operating sys-
tems of the future. In Microsoft’s
case, that's NT. “We are still
looking at NT as a key technol-
ogy,” said John Soyring, IBM's
director of OS/2 software devel-
opment support. “NT is one of the
technology alternatives we are
looking at, and if it meets our
goals, we will take advantage of
it.” Those goals are the require-
ments that IBM says must be part
of an OS/2 of the
future: It must
be portable, sup-
port symmetric
multiprocessing,
and meet De-
partment of De-
fense security
requirements.
And even though Microsoft’s Jon
Lazarus, manager of system soft-
ware marketing, said that *‘some-
times you have to tell the kids that
mommy and daddy aren’t going
to get back together,” Microsoft is
“still willing” to work with IBM
on an OS/2 that can run 32-bit
Windows and Presentation Man-
ager programs. “Our current posi-
tion is we're still willing to do

the work if IBM is ready to work
with us,” Lazarus said. O

Most Unix shops are also run-
ning DOS, according to the latest
membership survey taken by
UniForum, the International As-
sociation of Unix Systems Users.
Of 600 polled members, 81.1 per-
cent said that they “still run MS-
DOS." As for the hardware they
use, the IBM PC topped the list
with 44.5 percent, followed by Sun
(38.6 percent) and Compaq (36.1
percent). The survey indicated re-
markable growth in the use of
SCO Unix, The Santa Cruz Oper-
ation's version for Intel-based
systems. In the 1990 survey, SCO
Unix was last in the “other”
category; this year, 37 percent said
they 're using SCO Unix, which
puts it ahead of SunOS. O



What do you want in a monitor?




Last year we invested
over $3.6 billion

in research and
development.

In fact, our
investments exceed
the annual revenues
of most companies.
No wonder we were
able to design

such an

innovative

line of

monitors.
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The new MultiSync’ monitors from NEC.

Announcing the new FG™ series of MultiSync monitors. Completely redesigned
from the inside out to give you brighter, sharper, more accurate images. Now the
monitor you’ve always wanted has all the features you ever wanted.

Features like our exclusive AccuColor™ Control System! An amazing advance in
computer monitors that provides unprecedented color accuracy. Now you can easily
match on-screen colors to printer output, other monitors, process color standards
such as Pantone’ or even your personal preferences.

Advanced flat square screen technology takes the FG series performance into the
future. Larger screens combined with our FullScan™ capability provide an edge-to-
edge display with up to 36% greater active screen area® than most conventional

“Not padsbis on 1he 1 © 91 HEC Tachnologies. inc MUSYTG 18 4 regueterad trademesk and KO, AccuColor, FutScan and ErgoDemge s iragwmarka of NEC Techoiogies. In Pantens i & "eghttersd trademerk of Purione, inc. Apole 1 & fegieiened rademerk of Apple Comauler, nc

Call 1-800-NEC-INFO. (In Canada: 1-800-343-4418.)
For immediate information, calt NEC FAST FAX, 1-800-366-0476. Request #1521,



everything?

Not an introduction. A revolution.

monitors. Higher refresh rates enable stable, flicker-free images. While the high-
contrast screens eliminate blurring, display colors more vibrantly and deliver
exceptionally sharp text and crisp graphics.

ErgoDesign™ elements enhance comfort and safety. An antistatic screen coating
eliminates dust attraction. And all the controls are in the front where they’re
easier to use. Plus, our Reduced Magnetic Field™ technology lowers ELF and VLF
emissions. In fact, they even meet the strict Swedish MPR II guidelines.

MultiSync monitors support a range of video standards from VGA to 1280 x 1024
non-interlaced, Apple Mac II and many workstation modes.

The all new FG series from NEC. For an image as clear as the one in your mind.

Because f is the way you want to go. N ! " C

Circle 138 on Inquiry Card.
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Radius Rocket Blasts Mac Quadra

into Multiprocessing

N ow that Apple has announced its
own line of 68040-based systems,
what about the Radius Rocket, an accel-
erator board that turns the Mac II into an
040 machine? The answer for Radius:
Use the Rocket with the Quadra CPU to
bring a form of multiprocessing to the
new Mac line.

At Comdex, Radius introduced a soft-
ware upgrade for the Rocket that will en-
able the use of the Mac CPU and Rocket
040 in the same system. Applications that
utilize System 7.0’s Interapplication
Communication will be able to handle
multiprocessing operations by using the
Rocket processor as if it were another
machine on the network. IAC enables

distribution over a network, but the rela-
tively slow speed of the LAN makes that
an impractical medium for multiprocess-
ing. With the Rocket, however, the net-
work is NuBus, and communications be-
tween applications can take place at the
speed of the bus.

On standard software that does not
make use of System 7.0 IAC, the Rocket
will show up on the desktop, appearing
as another desktop. You can activate the
second processor via the Mac Desktop.
The software upgrade for the Radius
Rocket will be available in early January,
Radius said. Pricing was still not settled
at press time.

—Ellen Ullman

Little PC Cards Will Further Pocketize PCs

he Personal Computer Memory

Card International Association has
approved a new “PC card” standard that
should go a long way toward effecting the
pocketization of computing power. The
new PCMCIA 2.0 specification will en-
able OEMs to build even smaller com-
puters and promises data interchange-
ability between equipment ranging from
digital cameras to home appliances.

Two things possible with version 2.0
that were not specified under 1.0 are be-
ing able to execute programs in place
(XIP) and use the card port as a general-
ized I/0 device. XIP saves RAM in the
system by executing programs from the
PC card without transferring them into
RAM. In effect, the system treats the
card’s memory as one more chunk of
main memory. The cards use semicon-
ductor memory, which is faster than hard
or floppy drives but usually somewhat
slower than system RAM. XIP’s ability
to act as extended/expanded memory in

multimegabyte chunks is attractive.
Cards can store not just programs but en-
tire computing environments.

The generalized I/O feature provides a
standardized attachment to the system
bus for a host of peripherals. Anything
from a modem—such as Intel’s new mo-
dem card—to a LAN card to a hard drive
can be plugged into the card port. The
system treats anything in the card port as
a fast I/0 device.

The new standard does not change the
features specified in 1.0. The card is still
the size of four credit cards stacked on
top of each other, with 68 pins on one
narrow end.

PCMCIA 2.0 was developed in close
cooperation with the Japan Electronic In-
dustry Development Association and is
compatible with JEIDA memory-card
standards. PCMCIA has some 150 mem-
bers, including heavyweights IBM,
Hewlett-Packard, Fujitsu, and Lotus.

—Rick Cook

New Bus Could Standardize 1/0 Connections

EC and Philips’ Signetics division

has developed a new open specifi-
cation for a serial-device interface that
could simplify plugging in new I/O de-
vices. The Access.bus approach could
eliminate the need for system vendors to
support differing implementations of an
I/O device (e.g., Microsoft Mouse, PS/2
bus mouse, and Mouse Systems mouse).
This could also help users avoid frustra-
tion by providing a single connector type
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and device driver.

The Access.bus operates at 80 kbps
and can connect up to 14 I/O accessories
in series, making it appropriate for de-
vices such as keyboards, mice, track-
balls, hand trackers, or tablets. DEC says
that it will offer the Access.bus as an op-
tion in all its future desktop systems, in-
cluding PCs and RISC-based worksta-
tions.

—Andy Relnhardt
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Tadpole Technology (Austin,
TX) planned to have its SPARC-
compatible notebook computer
at Fall Comdex (as well as an up-
coming color
SPARC note-
book). Tad-
pole says that
its Sparcbook
| weighs in at
about 7
pounds, in-
cluding bat-
teries, and measures 11.8 by 8.5
by 1.9 inches. It will come with
SunOS 5.0 and a DOS emulator, a
modem, an Ethernet interface,
hard and floppy drives, a VGA-
style LCD, and a mouse-key
pointing device. Because SPARC
components have no power man-
agement built into their design,
Tadpole engineers interfaced the
M-bus with AT-bus peripheral
controllers. The machine will
run for about 4 hours on batteries.
Prices for the Sparcbook 1 will
start at around $5950. 0

A new service announced by
Metropolitan Fiber Systems
(Oakbrook Terrace, IL) will

allow computers to be intercon-
nected on urban fiber-optic
highways with data rates of up to
100 Mbps. In effect, the service
can extend a high-speed Fiber Dis-
tributed Data Interface LAN be-
yond the walls of a company and
throughout a city. Houston gets
the service first. During the next
year, MFES says, the network will
come to Baltimore, Boston, Chica-
go, New York, Dallas, Minne-
apolis. Philadelphia, Pittsburgh,
San Francisco, and LA. [

Sales of Windows applications
skyrocketed in the second quarter,
according to figures from the
Software Publishers Association.
The SPA figures indicate that
sales of Windows programs
zoomed 208 percent compared to
the same quarter a year ago (when
Windows 3.0 was fresh). Win-
dows programs now have the same
share of the personal computer
market as Macintosh applications:
about 15 percent, the SPA says. [
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Intel to Blend CISC/RISC in Future P5 Chip

ntel’s upcoming P5 CPU will be a

“mix of RISC and CISC” technol-
ogy, or what Intel calls CRISC, general
manager David House said at the recent
SCO Forum for Unix users. The PS5,
which some observers say will surface in
mid-1992 as the 586 chip, will contain a
pair of RISC integer execution units run-
ning in parallel and performing all in-
structions in hardware—no microcode.
Both instruction and data caches will
exist on-chip, and floating-point func-
tions will be an integral element as well,
House said. A corner of the chip’s die
will be given over to the “complex in-
struction unit,” a separate microcode-
driven execution unit that will provide
386 (and previous x86) compatibility.

With a separate 386 execution unit,

it’s possible that the chip will be able to
run protected-mode programs, even op-
erating systems. Beneath that, if the full
386 architecture has been implemented,
the P35 could support virtual 8086s. Pre-
sumably, the 386 execution unit could
run independently of the RISC units.
John Mashey of Mips Computer Sys-
tems says that CRISC “is basically non-
sense.” “If it looks like a duck, walks
like a duck, and quacks like a duck, it’s
a duck,” Mashey said. Mips’s R4000
RISC chip will be seen as competing
with Intel’s PS. Two key points of the
R4000, according to Mips, are its 16-KB
cache with specialized coherency control
(for multiprocessing) and a 64-bit archi-
tecture.
—Tom Yager

Superscalar Chip Will Be the Brains of Faster

SPARC Systems

un Microsystems and Texas Instru-
ments (TI) have started fabricating
early samples of the Supersparc proces-
sor that will be the brains of future
SPARC systems. In addition to running
at 50 MHz, the new implementation of
Sun’s SPARC architecture features su-
perscalar design to execute as many as
three instructions per clock cycle.
Superscalar architectures get their
speed by having multiple execution units
that can work on instructions in parallel.
The Supersparc has separate execution
units for floating-point numbers and in-
tegers. The integer execution unit has
two ALUs with interconnections to com-
bat the kind of “stalls” (instruction or
data dependencies) that can bog down
execution.
Phil Campbell, TI’s SPARC market-
ing manager, says the Supersparc is de-

signed for single-processor or multipro-
cessor configurations. For higher per-
formance, system designers can add an
external cache controller with a mega-
byte of cache memory. “Once you’ve
gone through the learning cycle of imple-
menting superscalar, it’s easier in the
next design to add more execution units
or increase the performance of the exist-
ing units even more,” Campbell says.
The fastest SPARC processor to date is
an implementation from Cypress Tech-
nology that runs at 40 MHz and is rated
at about 25 million instructions per sec-
ond. By contrast, Hewlett-Packard’s new
RISC processor, code-named *Snakes,”
is rated as high as 76 MIPS at 66 MHz.
Hitachi is supposedly readying a 100-
MIPS version of the HP architecture for
release before the end of the year.
—Rick Cook

Apple Solves 32-bit-Unclean Problem

with Connectix Software

pple Computer has remedied the

*32-bit-unclean” problem of cer-
tain Macintosh models by acquiring the
rights to distribute the MODE32 soft-
ware utility from Connectix. The soft-
ware, which Apple can distribute at no
charge, provides users of Mac II, IIx,
Ilcx, and SE/30 systems access to the vir-
tual memory-addressing features of Sys-
tem 7.0. The utility is necessary because
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the ROM chips in these Macs are not able
to execute 32-bit addressing; these ROM
chips are not “32-bit clean.”

The MODE32 memory management
utility lets 32-bit-unclean Mac users ac-
cess up to 128 MB of physical RAM
using System 7.0, and Mac II users up to
72 MB, which was previously not possi-
ble on these four systems. ®

—Larry Loeb

NANOBYTES

IBM’s plant in Rochester, Min-

nesota, has started manufacturing
a 3'2-inch hard disk that holds up
to a gigabyte. One of the keys to

ﬁ

, the size of
. the device is its
# magneto-
resistive re-
fem cording
*2®1 head, which is
1 much smaller
than read
PR @ heads in

% other drives;
IBM says it's
about half the
size of a grain of rice (in the
photo, it’s the tiniest item next to
the edge of the dime). The slider
that the head moves on is also
tiny—about one-sixth the size of

other sliders. =

Want to trade up to a 486?
Lightning Computers (San Fran-
cisco) will take your 286 or 386
PC toward the cost of a Lightning
33-MHz 486-based system. The
Lightning machine comes with a
130-MB hard drive, a floppy
drive, 1 MB of RAM, a VGA
card, and the usual accoutre-
ments (monitor separate). If you
trade in a 386 system, the Light-
ning 486 costs $1499; with a 286
system, it's $1689, and with an
old XT, it's $1899. The used PCs
must have at least a 20-MB hard
drive and be working. [

Now through January S, Apple is
giving rebates on Mac/printer
combinations. The rebates range
from $125 for a Mac Classic with
StyleWriter or Personal Laser-
Writer to $800 for a Mac IIsi with
Personal LaserWriter.

Responding to AMD'’s latest alle-
gations that Intel has monopolized
the CPU market, part of a

$2 billion federal antitrust suit,
Intel CEO Andrew Grove said
that the suit is “ridiculous" and
called AMD *the Milli Vanilli of
semiconductors.” According to
Grove, AMD’s ““last original idea
was to copy Intel.” No word on
which group AMD CEO Jerry
Sanders compared Intel to. m



L BEYOND 640K DOS

Borland C++ or Microsoft C?
Either way, your choice for building multi-megabyte applications is simple —
Phar Lap’s 286|DOS-Extender"

It’s never been so easy.

You've been hearing alot lately about DOS extend-
ers and their ability ta let you create programs that

can access memory beyond the 640K DOS limit.
Now Phar Lap makes it easier than ever! With our

286|DOS-Extender and your Borland C++,
Microsoft C or Microsoft FORTRAN compiler,
you've got all the tools you'll need to quickly and

easily build multi-megabyte protected-mode appli-
cations - often by simply relinking without making

source code changes. 286 | DOS-Extender enables

you to build programs that have room for more

features and capabilities, without having to suffer

with overlays ar EMS. And you can finally access

all the memory available in your machine -upto 16

megabytes!

Continue using your entire Borfand

or Microsoft toolkit!

That’s right... now you can develop multi-mega-
byte protected mode applications with the standard
Borland and Microsoft tooks you're used fo!
286|DOS-Extender is compatible with both the C
and C++ compilers included in Borland C++,
Borland’s Turbo Debugger, the Microsoft C and

Microsoft FORTRAN compilers, and Microsoft’s
linker and CodeView debugger. You can even use
Turbo Debugger to debug a Microsoft C program!
286|DOS-Extender is designed to work seamless-
ly with these three widely-used compilers in order
to make protected mode development easier for you.

Total compatibility.

Because 286|DOS-Extender is embedded into
your program, it is invisible to the end-user. Your
program looks exactly like any other DOS applica-
tion. There’s no new operating environment for
your end-users to buy or learn. Any of the 30 mil-
lion 80286, 386 or 486 PCs that run DOS can run
286|DOS-Extender. And because Phar Lap prod-
ucts support the XMS, VCPI and DPMI industry
standards, applications built with 286|DOS-
Extender can run under a variety of environments
besides DOS, including DESQview and all three
modes of Microsoft Windows 3.0.

From the leader in protected mode
development tools.

Phar Lap is also the developer of the award-
winning 386| DOS-Extender™, which has been

Circle 360 on Inquiry Card.

used in over 800 applications including AuteCAD
386 and IBM’s Interleaf Publisher. 386|DOS-Ex-
tender is designed for programs that require the
ultimate in 32-bit speed and performance an 386
and 486 PCs. By utilizing either of Phar Lap’s
DOS-Extenders, developers are keeping their
competitive edge and delivering all the features
and capabilities their customers need.

So if DOS is looking smaller than ever, call Phar
Lap today.

And C what it’s like beyond 640K.

Phar Lap 286|DOS-Extender SDK

We open a world of memory™

Phar Lap Software, Inc.
60 Aberdeen Avenue
Cambridge, MA 62138
617-661-1510

FAX 617-876-2972

Trademark holders: 286 DOS-Extender™, 386| DOS-Extender™ - Pha- Lap Software,
Inc.; Interleaf Publisker™ - Interleaf, Inc.; Windows™ - Microsvft Corpg DESQview
Quarterdeck Office Systems. Registered

3 Debugper® - Boriand
- IBM Corporation; CodeView®, Microsof:®, MS-DOS® .
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It’s really quite easy. Just look for PCs that
have a genuine Intel microprocessor inside.
Either the Intel386," Intel386 SX, Intel386 SL,
Intel486™ or Intel486 SX microprocessor.

Intel is the world’s leader in micropro-
cessor design and development. In fact, Intel
introduced the very first microprocessor. So with
Intel inside, you know you’ve got unquestioned
compatibility and unparalleled quality. And you'll

know you're getting the very best PC technology.

So look for the Intel Inside symbol on ads for
leading PCs. Or call 800-548-4725 for more informa-
tion. It'll show you’ve got an eye for spotting the best.

intgl.

The Computer Inside™

Intel386, Intel486 and the Intel Inside logo are trademarks of Intel Corporation. All rights reserved. ©1991 Intel Corporation.

Circle 23 on Inquiry Card (RESELLERS: 24).
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Momenta Points
to the Future

ANDY REINHARDT

A new notebook
mergés t"he—pen-, the
ke&goard, and a slick
—but risky—new GUI

Many players in the nascent pen-based com-
puting market see the transition from conven-
tional notebooks to pen systems as a chance to
bypass the DOS standard and start afresh with
more modern technology. Although the era of
pen-based systems has barely begun, there are
- already three competing operating environ-

ments. This mad scramble to set new software
norms for pen computers may be a rude shock to users comfortable with the uni-

formity of DOS.

In the midst of all this uncertainty, a fourth environment has arrived from
start-up Momenta. One of the most widely anticipated entrants to the market,
Momenta’s pen-based laptop sports a new GUI that represents yet another effort

to define the look and feel of pen computing.

The Momenta computer is different in other ways, too. The company is aiming
it at mobile executives, not at the blue-collar and field workers who have until
now been the target audience for pen-based PCs. Perhaps most surprising, Mo-
menta is playing down the role of handwriting recognition in the system, saying
that the technology is too immature to substitute for a keyboard in many cases.
Instead, Momenta sees the pen, in conjunction with its new GUI, as a more intu-

itive substitute for a mouse.

e

Momenta's pen-oriented calendar program lets you make your
schedule much as you would with a Day-Timer.
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Momenta is headed
by an impressive team
of industry veterans,
and it has raised $30
million in venture
capital. With its
strong credentials and
innovative technol-
ogy, the company
could grab a chunk of
the mobile computing
market. But it may
have a hard time sell-
ing a new GUI against
three tough competi-
tors: Microsoft, Go
Corp., and Grid
Systems.

The Wedge

The Momenta is dif-
ferent from any other
notebook even before

you turn it on. Measuring 10 inches deep
by 12 inches wide, it tapers from a thick-
ness of 2% inches at the back down to 1%
inches at the front. Momenta says that a
sloped surface is easier to write on than a
flat tablet, such as the NCR System 3125
(see “NCR Knows Notepads,” August
BYTE). The computer weighs 7 pounds.

The keyboard is an important point:
Momenta calls its machine a pen-top, to
indicate that it is a merging of a pen com-
puter and a desktop. The system is meant
to be used in the office as well as in the
field, so it will ship with both a small
“full-size” keyboard and a stylus that at-
taches with a short cord.

The brain of the Momenta computerisa
20-MHz 386SX chip. It’s backed up with
4MBof RAM, 1 MB of ROM, 256 KB of
flash memory, anda40-MBharddrive. A
2400-/9600-bps send/receive fax modem
and a small microphone and speaker are
built in, along with standard serial and
parallel ports on the back. The system is
powered by 10 AA batteries, whichcanbe
alkaline or rechargeable nickel-cadmium
or nickel-hydride. Momenta says that the
system works for 6 to 8 hours on a charge.
Options include an external 3'2-inch
floppy drive and Xircom LAN adapters.

Like other pen systems, the Momenta is
dominated by its display, which is hinged
at the front, so it can lie flat or be opened
up for desktop use. The LCD panel, with
640- by 480-pixel VGA resolution, is re-
flective, not backlit, which saves power
and improves legibility outdoors but
makes it harder to read inside. A backlit
screen will be available early next year.

Although the screen shows 80 dots per
inch, the digitizer recognizes 400 dpi and
the system retains that amount of detail,
which means that “ink” written on the
screen will be faithfully reproduced on a
laser printer or when sent through the fax
modem. There is no external CRT port,
since a normal monitor could not be used
for pen input, but Momenta may offer one
inthe future.

The Momenta computer offers typical
power-conservation features (e.g., pow-
ering down the hard drive and display),
and it also supports advanced capabilities
such as suspend/resume.

New GUI

Momenta is treading a middle path be-
tween the DOS-incompatible PenPoint
and Microsoft Windows for Pen Comput-
ing. The system is built on DOS and will

PHOTOGRAPHY. PAUL AVIS € 1991



run DOS and Windows applications un-
changed, although at this time Momenta
doesn’t support the pen in DOS programs.
But the intended interface is the Momenta
software environment, an object-oriented
GUI that is built in Smalltalk.

The computer normally boots up in the
Momenta environment, an elegant graph-
ical desktop with a suite of built-in pro-
ductivity programs. Icons for the seven
programs (i.e., an address list, a memo
writer, a calendar, ato-dolist, a presenta-
tion maker, a fax, and a ‘*‘mark-up” pro-
gram to annotate documents with hand-
written comments) are located on the
bottom left. All these modules share data,
so an address selected from the address
list and a ‘‘marked-up” document will
flow automatically to the fax. In the bot-
tom right corner of the screen are the clip-
board icon and the suitcase, a trove of
goodies like clip art, training programs,
and a calibrator for the digitizer.

A guiding principle of Momenta’s in-
terface design was to display only the in-
formation needed at any time. The pull-
down menus at the top of the screen are
very spare, and they alter based on what
you’re doing. Most of the time, you won’t
need to use menus because of a feature
called the command compass, a pentago-
nal object that pops up on the screen when
you tap the pen. The command compass
lets you move, copy, delete, and edit ob-
jects, or bring up a menu tailored to your
situation. You can also teach the system to

recognize your particular way of making
gestures.

In addition to its built-in programs, the
machine will be bundled with four third-
party applications developed to run in the
Momenta environment: a spreadsheet
called PenCell that was developed by Pen-
Ware, a word processor and a file transfer
program from Rupp Software, and a
Structured Query Language database
from a new company whose identity was
not disclosed at press time.

Third-party developers who have used
the Momenta environment praise its pow-
erful object orientation and interface-
buildingtools, which have been compared
to NextStep. Momenta plans to ship a full
486-based developer’s kit, including
class libraries and methods, to help third
parties create “pen-centric” programs.

Training Required

The Momenta looks to be a solid product,
although the prototypes I played with
were slow. Momenta says the perfor-
mance will be two to three times faster
when the system ships. When it was run-
ning Microsoft Windows for Pen Com-
puting, the performance was perky, butI
found the screen a bit difficult to read in
both Momenta and Windows for Pen
Computing environments.

My more serious concernhas to do with
the GUI. I don’t know if I’ ve gotten slow
in my old age, but I found it difficult to
navigate and, at times, quite frustrating to

use. Maybe more training would solve my
problem. But if the Momenta interface
isn’timmediately and substantially better
than its competitors, I find myself won-
dering why customers and developers
should bother with it.

It’s too early in the evolution of these
kinds of systems for any machine to be
considered the final word in pen-based
computing. And Momenta’s immediate
challenge will be to attract sufficient
third-party support to justify its unique
GUI. But Momenta’s hardware and the
software reveal much about state-of-the-
art pen-based system design, and they de-
serve a serious look. B

Andy Reinhardt is a BYTE news editor in
New York. He can be reached on BIX as
“areinhardt.”

Momenta Computer

with 4 MB of RAM, a 40-MB
hard drive, and a built-in
fax/data modem, $4995

Momenta Corp.

295 North Bernardo Ave.
Mountain View, CA 94043
(415) 969-3876

fax: (415) 969-3877

Circle 1170 on Inquiry Card,

NOVEMBER 1991 * BYTE 49



NEW)S

FIRST IMPRESSIONS

A Peck of New
Apple Macintoshes

TOM THOMPSON

Apple broadens its
Mac product line
with light notebook—s,g
Apowerful?SOTO-

based c;n;ut;'s, and
a low-cost systefn ‘

Two years ago, Apple introduced its first trav-
eling Macintosh, the Mac Portable, and its
high-performance computer, the 68030-based
- 25-MHz Mac Ilci. Time has shown us that the
largely unsuccessful Portable was too large
and too heavy to serve its intended on-the-go
audience, while the Mac Ilci now represents
midrange computing power since the introduc-
tion of the 40-MHz 68030-based Mac IIfx.

At fall Comdex, Apple is introducing not

two, but six new Macs: three notebook com-
puters, two high-performance 68040-based machines, and a new member of the
Classic line (see the text box *“The Classic Gets a New Family Member” on page
52). The new computers come with the System 7.0.1 Mac OS, which is modified
to support the new computers and offers some enhancements. Time will tell if
Apple has accurately perceived the needs of the market, but my initial impres-
sions are that the company has hit the mark squarely.

Not Your Father’s Portable

Wayne Westly, CPU product marketing
manager for Apple’s new notebook com-
puters, stated: “I have good news and bad
news. The bad news is that the notebook
product line weighs about the same as
the Mac Portable [18 pounds]. The good
news is that the product line consists of
three computers.” So saying, he intro-
duced Apple’s notebook family—termed
PowerBook s—by opening a briefcase and
taking one out.

These new Macs easily earn the term
notebook. They’re slightly larger than an
8'-by 11-inch sheet of paper and are 1%
to 2% inches thick. The PowerBook 100,
including the battery, weighs 5.1 pounds;
the PowerBook 140 and 170, with batter-
ies, tip the scales at 6.8 pounds each.

Despite their small size, there’s been
no compromise on these computers’ capa-
bilities: They are fully functional Macs.
Furthermore, you have a choice in pro-
cessing power and cost. The PowerBook
100 uses a 15.667-MHz 68000 processor
and is essentially a Mac Portable placed
on a crash weight-reduction program by
Sony. The PowerBook 140 and 170 are
built by Apple itself and represent full-
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blown desktop Macs, using 15.667- and
25-MHz 68030 processors, respectively.
The PowerBook 100 uses a sealed lead-
acid battery; the others use nickel-cad-
mium batteries. Battery life is expected to
be 2 to 4 hours for the PowerBook 100 and
2 to 3 hours for the 140 and 170.

All three PowerBooks use a clamshell
layout, where the display covers the key-
board and trackball when it’s stowed for
travel. The trackball is located in the
lower center, in front of the keyboard, ina
design that favors neither hand. Two wide
buttons, which act as a single mouse but-
ton, flank the trackball at the top and bot-
tom. The full-size keyboard is set back
from the front of the PowerBook for ergo-
nomic reasons. You can rest your palms
on the flat area around the trackball,
rather than bend your wrists to type on a
keyboard placed at the front edge. A key-
pad option is not available from Apple, but
you can obtain one from a third-party
vendor.

The PowerBook 100 and 140 both use
640- by 400-pixel backlit supertwist LCD
screens; the 170 uses a 640- by 400-pixel
active-matrix LCD screen, the same as
the Mac Portable’s.

The back of the PowerBooks has the
usual serial, sound, SCSI, and Apple
Desktop bus (ADB) ports. To cram this
many ports in this smaller form factor,
Apple replaced the standard DB-25 SCSI
connector with a smaller HDI-30 connec-
tor. To save space internally, there’s no
Processor Direct Slot (PDS) or ROM ex-
pansion slot, as found in the Mac Porta-
ble. There are expansion slots for a mem-
ory board and a 9600-bps fax/2400-bps
data modem board. None of the Power-
Books has an external video port. How-
ever, third-party adapters from Radius
and Envisio provide a way to connect the
PowerBooks to an external monitor.

The PowerBooks come bundled with
AppleTalk Remote Access, software that
lets you dial into a remote Mac so that your
machine will appear as a node on the
AppleTalk network to which it is con-
nected. This allows you to print docu-
ments on a remote office’s printers, copy
files to and from its servers, and run net-
worked products.

PowerBook 100

The PowerBook 100 is the low-cost mem-
ber of the family. It has a 9-inch diagonal
supertwist LCD screen. The 100 uses the
same Apple Sound Chip for sound repro-
duction that is found in the Portable, and
virtually the same 256-KB Mac Portable
ROM chips. Memory can be expanded to
8 MB using a RAM expansion board in
the memory slot, and there’s a slot for an
optional fax/modem board. Because the
computer stands only 1% inches tall,
there’s noroom to include a 1.44-MB Su-
perDrive floppy drive. An external Su-
perDrive, with a smaller HDI-20 floppy
port connector, is available separately or
bundled with one of the PowerBook 100
configurations.

You can use a SCSI disk adapter cable to
“dock” the PowerBook 100 to a desktop
Mac via its SCSI port. This adapter lets
the desktop Mac treat the 100’s internal
drive as an external hard drive.

Prices were tentative at press time, but
the basic configuration should cost ap-
proximately $2299. This includes 2 MB
of 100-nanosecond pseudostatic RAM
and a 20-MB hard drive. An extra $200
gets you an external SuperDrive floppy
unit (see the table).

PowerBook 140

The PowerBook 140 uses a 15.667-MHz
68030 processor, which places its pro-
cessing power in the same league as that
of a Mac Ilcx. Spreadsheet jockeys, take
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[ THE NEW MACINTOSHES BY FAMILY _l

Model Processor Standard Maximum Slots Ports Dim. (inches); Configuration and price”*
RAM RAM weight (Ib.)
PowerBook 100 16-MHz 68000 2MB 8MB Memory, 1ADB, 1% x 11 x8%; 2 MB RAM/20-MB hard drive: $2299
faximodem 1 RS-422 serial, 51 With external SuperDrive: $2499
HDI-30 SCSI,
HD!-20 floppy.,
sound output
PowerBook 140 16-MHz 68030 2MB 8MB Memory, 1 ADB, 2Yax 1% 2 MB RAM/20-MB hard drive: $2899
fax/modem 2 RS-422 serial, X9Va; 2 MB RAM/40-MB hard drive: $3199
HDI-30 SCSI, 68 4 MB RAM/40-MB hard drive: $3499
sound input,
sound output
PowerBook 170 25-MHz 68030, 4MB 8MB Memory, 1 ADB, 2Vax 1Va 4 MB RAM/40-MB hard drive: $4599
68882 FPU faximodem 2 RS-422 serial, X9V, (includes tax/modem board)
HDI-30 SCS!, 68
sound input,
sound output
Quadra 700 25-MHz 68040 4MB 20 MB 2 NuBus 90, 2ADB, 5% x12 4 MB RAM: $5699
168040 PDS 2 RS-422 serial, x14Y2; 4 MB RAM/80-MB hard drive: $6399
DB-25SCS, 13.7 4 MB RAM/160-MB hard drive: $6999
sound input, Upgrade from lici: $3499
sound output,
AUI-15 Ethernet,
24-bit video
Quadra 900 25-MHz 68040 4MB 64 MB 5 NuBus 90, 2ADB, 1872 x9 4 MB RAM: $7199
168040PDS 2 RS-422 serial, x 20%2; 4 MB RAM/160-MB hard drive: $8499
DB-25 SCS!, 36.7
3 sound input,
sound output,
AUI-15 Ethernet,
24-bit video
Classic ) 16-MHz 68030 2MB 10 MB ROM slot 1 ADB, 13% x 9% 2 MB RAM/40-MB hard drive: $1899
2 RS-422 serial, x11%; 4 MB RAM/80-MB hard drive: $2399
DB-25 SCS!, 16 Upgrade from Classic: $699
sound input,
sound output, * These prices were tentative
floppy at press time.
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The Classic
Gets a
New
Family
Member

mid all the hoopla of the Power-

Books and Quadras, it was easy

to overlook the fact that the

Classic, the linchpin of Apple's

low-cost market strategy, became a

product line. This occurred with the ar-

rival of a new family member, the Clas-
sic I1.

The Classic IT serves the needs of

Classic users whose work has run into

the performance wall of its 8-MHz
68000 or its 4-MB RAM limit. It solves
the performance issue with a 68030
CPU running at 15.667 MHz. The
Classic II starts with 2 MB of RAM on
the main logic board. Two SIMM sock-
ets let you expand the RAM to 10 MB,
which should satisfy the memory needs
of most users. The Classic IT also sports
sound input, another feature missing

TEEEERRRRES EEEE

from the Classic.

The Classic II's
logic board is a deriva-
tive of the Mac L C de-
sign. It uses the same
custom IC to handle
sound input, and it has
the Combo chip that
is used by the Power-
Books and the Mac
ITsi. The Classic IT also
uses the LC's same
512-KB ROM chips,
but with patches to sup-
port the smaller 512-
by 342-pixel screen. A
50-pin internal con-
nector (not a Processor
Direct Slot) lets you ex-
pand the Classic II's
ROM to 4 MB, or you
can add an FPU. And
the Classic IT serves up
a claimed Mac LC per-
formance, or twice that of the original
Classic.

A Classic ITwith2 MB of RAM and a
40-MB hard drive costs $1899. Avail-
able for $2399 is a version with 4 MB of
RAM and an 80-MB hard drive. Classic
users can upgrade to the Classic II for
$699, which involves swapping the
main logic board and the back of the
case.

=T e

note: There’s no 68882 FPU, nor a socket
for one. The 140 uses a 10-inch diagonal
supertwist LCD screen, and its 2 %-inch
height accommodates an integral Super-
Drive that reads 1.44-MB Mac, DOS, and
0S/2 floppy disks. For this reason, there
is no external floppy drive port. Instead,
this space contains a sound input port and
an additional serial port.

The 140 uses 100-ns RAM, expand-
able to 8 MB via the memory slot. An op-
tional fax/modem board goes in another
slot. The 140 borrows components from
previous Macs. Both a Combo chip that
combines serial and SCSI functions and a
sound input chip come from the Mac LC.
The clock chip and interface logic used to
maintain the real-time clock and param-
eter RAM come from the Classic.

But there are differences between the
PowerBook 140 and previous Macs. The
PowerBook 140 uses 1-MB ROM chips.

$2 BYTE ¢ NOVEMBER 1991

The lower 512 KB of ROM contains 32-bit
clean universal code that’s common to the
Mac Ilci, IIfx, IIsi, and LC; the upper
512 KB contains PowerBook-specific
code. The universal-code portion pro-
vides support for Color QuickDraw and
virtual memory in the PowerBook 140
and 170. There’s also the new Enhanced
Apple Digital Sound Chip (EADSC),
which supplies superior sound capabili-
ties (e.g., an output range of 11 kHz, up
from 7.5 kHz on other Macs).

PowerBook 170
The PowerBook 170 is practically a twin
of the 140. However, its 68030 CPU and
68882 FPU run at 25 MHz, which means
that it packs the processing punch of a
Mac Ilci. The 170 also uses a 10-inch
diagonal active-matrix LCD screen.

The Mac Portable and PowerBook 100
implement a rest mode, where the proces-

sor’s speed is effectively reduced by add-
ing more wait states to a bus cycle. (For
additional information, see “The Porta-
ble and the Powerful,” October 1989
BYTE.) On the PowerBook 140 and 170,
the rest-mode mechanism was modified
to reduce the power-hungry 68030’s en-
ergy consumption by 90 percent.

The Quadras: Real Speed Demons

For those MacFolk whose needs demand
screaniing performance, Apple has got
something for them: the Quadra 700 and
900. The Quadras are the most powerful
Macs to date, deriving most of their speed
froma25-MHz 68040. The Quadra 700is
a small Mac Ilci-size desktop computer,
while the Quadra 900 is a PC-style floor-
standing tower. Both use common 80-ns
Mac IlIci RAM and have a 24-bit video
and Ethernet port built in. For sound ma-
nipulation, the Quadras use the EADSC




‘fMy Dolch 486
is Awesome. ..

“Hey, I now own the perfect
povtable that lets me get my work
done anywhere. Not just a few files
... evervthing I had on my desktop!”

«Powerful? You bet! After I
downloaded all my desktop stuff, on
its 420 MB HD, 1 still had plenty of
room left and it screamed through
everything at 14.5 MIPS!”

“My Dolch P.A.C. is setting new
‘rules.” It's portable, fast and I still can
add 4 full-size internal expansion
cards. Wow!”

“You have to see the brilliant
display — I mean really see it. TFT'is
the latest color technology, that's fully
VGA compatable.”

, “Hey! Don't take my word for

it. Experts like PC Magazine
judged my Dolch P.A.C.
to°. . . outclass all other
portables and picked
Dolch three years in a row as
Editors' Choice!”

EDITORS'
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CHOICE
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“Get a Dolch today, choose a
286™, 386SX™, 386DX™ or a 486™
like mine. . . clearly the best PC yon
can buy today, and it happens to have
a handle. Get alot more work
done—where and when you want.”

Why Wait?. . .Call today.

1-800-544-IPAC
In Canada call Laptech 1-800-561-4527
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Doich Computer Systems
372 Turquoise Street, Milpitas. CA 95035

Tel: 408-957-6575. Fax: 408-263-6305
In the United Kingdom: Dolch Computers Systems. LTD. 0908-690880
In Germany: Doich GmbH 49-8801-2386
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“Idon't think we're in
Kansas anymore, Toto”

You'd be surprised where the
new HP ScanJet IIc scanner can
take you.

Our improved 8-bit grayscale
brings you black & white that you
once only dreamed of. And our
new 24-bit color helps give your
output magical impact. Both come
with true 400 dpi quality.

Our new HP AccuPage tech-
nology combined with your
OCR software makes text
scanning better than ever.
And with our automatic
document feeder, you can
scan up to 50 pages in quick
succession.

When it comes to scanning
color, the ScanJet Ilc only

*Suggested U.S. list price. © 1991 Hewlett-Packard Company PE 12121

+1In Canada, call 1-800-387-3867, Ext. 2548.

The HP ScandJet Ilc makes it easier
than ever to create a great image.



The new HP ScanJet Ilc
opens up awhole new world.

With better black & white.
And color.

needs to make one pass. So you
scan color images faster than you
can click your heels three times.

Of course, the ScanJet Ilc is com-
patible with all major software.
And it's only $2,195* for IBM AT-
compatible and Micro Channel. Or
only $1,995* for Macintosh.

For the nearest authorized HP

Circle 10 on Inquiry Card.

dealer or for more information,

call 1-800-752-0900, Ext. 2548}

You’'ll experience awes like never

before.

HP Peripherals

When it's important to you.

(ﬁ HEWLETT
B PACKARD
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and offer a 16-kHz-range sound output.

The 68040 has an on-chip memory
management unit (MMU), an FPU, and
4-KB code and data caches that greatly
simplified the Quadra’s design. There’s
no separate FPU or 32-KB static RAM
cache, as are found on the Mac IIfx. But
there’s more to the performance equation
than just plugging a hot processor into a
computer. A variety of support proces-
sors off-load various tasks from the
68040, while other subsystems have been
redesigned for better throughput. For ex-
ample, the same I/O processors in the
Mac IIfx manage the Quadra’s serial
ports, ADB, and SuperDrive.

A National Semiconductor DP83932
Ethernet controller handles the Ethernet
subsystem, and its driver supports real
DMA transfers. Since the controller is
connected directly to the I/O bus, Ether-
net transfers don’t incur the overhead of
NuBus transaction, as happens with Nu-
Bus Ethernet boards. This adds up to fast
Ethernet transfers. Between two Quad-
ras, the transfer rate is 10 times that of a
LocalTalk transfer. The Quadra’s built-
in Ethernet port uses Apple’s Attachment
Unit Interface connector. This allows you
to have connections for thin, thick, or
10Base-T Ethernet cabling by plugging
the appropriate transceiver into the Quad-
ra’s AUL

The Quadra’s hard disk subsystem uses
NCR’s 53C96 SCSI controller. This chip
has a maximum transfer rate of 5 MBps,
versus the old Mac mainstay, the S3C80,
which tops out at 1.5 MBps. The 53C96
also has a 16-byte first-in/first-out buffer
and faster hardware handshaking. Also,
it handles more of the SCSI transaction in
hardware. The Mac IIfx’s SCSI DMA
mechanism, which never really worked
with the Mac OS, has been eliminated.

Access to NuBus has been boosted in
several ways. First, the NuBus controller
uses faster bus clocks to speed the syn-
chronization of logical read/write trans-
fers between main memory and NuBus.
Second, the controller has a write buffer
that lets the 68040 continue processing
while it completes the write operation.
Third, NuBus-style block transfers to
and from main memory are supported.
All thic danhlec the NuRns transfer rate.

dles Apple monitors from 12 to 21 inches
in size, and NTSC, PAL, and VGA moni-
tors are supported using the appropriate
cable. The Quadras come equipped with
either 512 KB (on the 700) or 1 MB (on the
900) of video RAM soldered to the main
logic board; the latter supports 8-bit-deep
screens on all displays. To increase the
screen depth to 24 bits, you add more
VR AM to six SIMM sockets. The maxi-
mum of 2 MB of VRAM supports 24-bit
pixels on monitors up to and including 16
inches.

Since the video controller and buffer
are connected directly to the 68040 bus,
writes to the screen are blazingly fast. The
claimed display speed is 80 percent of that
of Apple’s accelerated 8924 GC display
board, which uses an Advanced Micro
Devices 29000 RISC processor. Even
better, since the frame buffer isn’tlocated
in main memory, there’s no performance
hit when using the built-in video, as is the
case with the Mac Ilci and I1si.

Both Quadras use 1-MB ROM: chips.
As with the PowerBook 140 and 170, the
lower 512 KB contains the universal
code, and the upper 512 KB contains
patch code and new resources to support
the 68040. For example, support for the
68040’s MMU instruction set, integral
FPU, and copyback cache was added.
Many changes were made to the ROM
code to support the 68040’s copyback
cache mode, which involves keeping the
main memory’s contents up to date with
the cache’s contents. Although it took
some effort and can cause some compati-
bility problems, the gain is a 50 percent
boost in processing speed.

Quadra 700

The Quadra 700 has the size and shape of
a Mac Ilci, but the units I saw had foot-
pads that stood them on their side. It has
two NuBus slots and one 68040 PDS in-
line with one of the NuBus slots, a setup
similar to that on the IIfx. The 68020 and
68030 PDS boards aren’t compatible with
this slot. A 90-watt Mac Ilci power supply
provides an ample power budget, so the
Quadra 700 can handle one 25-W NuBus
board and one 15-W NuBus board. The
built-in video has 512 KB of VRAM,
which subports 8-bit-deep 12- and 13-
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not cheap, but remember that you can
keep your RAM with this upgrade. There
is no upgrade path to a Quadra system
available for Mac IIfx owners.

Quadra 900

The Quadra 900’s floor-standing housing
has room for four 3'%- or 5%-inch half-
height drives, and one bay can holda 5%-
inch full-height drive. Two bays are lo-
cated at the tower’s front, and the upper
bay normally has a SuperDrive. The low-
er bay can accommodate removable me-
diadevices (e.g., atape drive, a magneto-
optical drive, or a CD-ROM drive).

The Quadra 900 has five NuBus 90
slots, with a power budget that can handle
two 25-W boards and three 15-W boards.
Also, you can remove plastic carriers
from the housing to accommodate NuBus
boardsthatare 2 inches taller. The combi-
nation of a large power budget and extra
board size supports complex expansion
boards. A beefy 300-W power supply
handles the demands of a fully config-
ured system with expansion boards.

There are three sound input ports on the
back of the 900: the standard Apple mi-
crophone jack and two RCA sound jacks.
The latter two are for stereo input, but for
now, both channels are mixed before go-
ing into the sound circuits. There’s also a
sound input connector on the main logic
board, so sound can be piped directly of f
a CD-ROM drive and into the sound cir-
cuitry.

The basic Quadra 900 includes 4 MB
of RAM and a SuperDrive. The built-in
video has 1 MB of VRAM, which sup-
ports 8-bit-deep displays of any size.
Twelve SIMM sockets let you expand
RAM to 64 MB.

Macs for Everyone

Although my hands-on experience was
brief, it left no doubt that the PowerBooks
are small, light, and powerful Macs. I'll
swap the Mac Portable for any Power-
Book without a second thought, and DOS
users should give them a serious look as
well. While some might view the lack of a
video output port as a serious problem, in
all my travels with a Mac Portable, I’ve
never had to use its video port. Neverthe-
less, if your work requires a video port,
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TENTATIVE MACINTOSH BENCHMARKS
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LOW-LEVEL PERFORMANCE

Better »

Quadra 700
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Radius Rocket

Classic Il
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The new systems ran a beta System 7.0.1. All oid systems ran System 7.0 except for the

Radius Rocket, which ran System 6.0.7

The Radius Rocket ran on a Mac It with a 130-MB hard drive and a Radius 19-inch display.
Display depth for 68040-based systems and the Mac llfx was 8 bits

FPU values are relative to the Mac licx except for the PowerBook 100, Mac Portable, and

Classic Il, which are made relative to the Classic.

that of a Mac Portable, while the Power-
Book 170’s approximates that of a Mac
Ilci (see the figure). The PowerBook 140
closely matches the Mac Ilcx except in
floating-point performance, where the
lack of an FPU lowers processing power.

The Quadras raise the ante on Mac
computer power to easily rival all those
486 computers you keep seeing in BYTE.
The Quadras run roughly 30 percent to 50
percent faster than a Mac IIfx, but re-
member that we’re measuring subsystems
here. The floating-point performance is
amazing: The Quadras are easily five
times faster than the IIfx.

The combination of the 68040’s high
performance and built-in 24-bit video
makes it a killer image engine and CAD
workstation. If you need massive storage
or have special multimedia needs, you
should consider a Quadra 900, but the
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Tentative subsystem performance results of the new Macs

compared to those of existing models. In System 7.0.1, the

Standard Apple Numeric Environment math calls have been
improved. Notice how the PowerBook 170’s floating-point
performance easily outpaces the Mac IlIfx’s. All results are

indexed to show relative performance; for all tests, a Classic = 1.

Quadras will also find use as process or
database servers. The only fault I can find
is that the Quadra 700’s main memory
tops out at 20 MB. With users regularly
running the Mac IIfx with 32 MB of
RAM, this seems low. The Classic II’s
performance hovers around that of the
68020-based Mac LC and MacII.

All in all, Apple has done its home-
work, admitted its mistakes, and fixed
things with this new breed of Macs. As
I’ve pointed out in the machine descrip-
tions, you can see where Apple reuses
proven technologies like the Combo chip
while still pushing the envelope with an
enhanced sound chip. This saves develop-
ment costs and helps shorten the design
cycle, while keeping the competitive edge
in its computers. If these Macs are any in-
dication of what’s in store for us, the fu-
ture will be interesting indeed. m

PowerBook 100
PowerBook 140
PowerBook 170
Quadra 700
Quadra 900
Classic I1

Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
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Tom Thompson is a BYTE senior techni-
cal editor at large. He has a BSEE degree
from Memphis State University. He can
be reached on BIX as “‘tom_thonpson.”



Free i860™ Processor and i860/APX Software!

By now; you've probably heard about our industry- first
+860™ MotherBoard that packs the power of the Intel
80486 CPU with the Intel 80860 RISC processor
(I486™+ i860=+4860).

What you haven't heard is that,

for a limited time, when you buy

a 4860 MotherBoard with 8MB of RAM,
Hauppauge will give you an i860 RISC
processor and the i860/APX operating
system at no additional cost.

Why give you this capability? Because
you'll enjoy a level of processor perform-
ance never hefore seenin a PC. Our bet
is that you'll be so impressed, you'll
come back for more!

A PC Revolution: In the PC environment,
the 4860 is a 486-based MotherBoard with the new
EISA1/0 bus. It runs over 2 times faster than 386 com-
puters and delivers mainframe power for applications
including CAD, LAN and desktop publishing. This board
is fully compatible with DOS, IBMs 0S/2, Novell
Netware and SCO UNIX. What's more, Hauppauge's
48060 supports up to 64 MBytes of memory withouta
RAM expansion board.

RISC-Y Business: The i860 processor is ideal in com-
plex applications, performing up to 25 million floating-
point operations per second. It adds to the power

of the 480, so you can run rings around ordinary PCs.

By adapting Intel’s APX (Attached Processor Executive)
software to our 4860 MotherBoard, we've created
away to exploit the power of the i860 to give

you practical multiprocessing. In fact, i860/APX
provides a base for entirely new appli—
cations made possible by the advent

of the i860 RISC processor.

Technical Features: 25 or 33MHZ
486/860- 4 Mbytes of high speed

RAM expandable to 64 Mbytes shared
between 486 and i860 processors

- Socket for optional Intel Turbo Cache
485™and Weitek +167 - 7 EISA1/0
slots- 64-bit expansion slot for
optional high-speed graphic frame
buffer - 1 parallel, 2 serial ports and

a built-in PS/ 2-style mouse port.

Enjoy a RISC-free investment. Our 4860 MotherBoard
is designed with the world's highest performing
microprocessors. So you can have the world’s highest
performing PCs and workstations.

For more information, call 1-800-443-6284.

Hauppauge Computer Works, Inc.
91 Cabot Court

Hauppauge, NewYork 11788
Telephone: 516-434-1600
Fax: 516--434-3198

In Europe (49) 2161-17063
In Australia: (7) 262-3122

Hauppauge!

Available at your local computer dealer.

Trademarks: 0S/2: 1BM - Intel 386, i486. 860 and Turbo Cache 485™: Intel Corp. - DOS and Xenix: Microsoft Corp. - 4860, 4860 MotherBoard: Hauppauge
Circle 128.onInquiry Card.



If it sometimes seems that work-
station vendors talk too much about specs,
maybe it’s because they have so little else
to talk about.

Not so with Sun’s new SPARCstation™
ELC™ and SPARCstation IPX* Yes, you'll
be impressed with their specs. Really
impressed — especially- considering the
price.

But step away from the hardware a
bit, and you’ll discover other numbers
that are just as powerful.

Consider, for instance, that SPARC-

station is the Number One selling work-

station family available today. It’s a com-

forting fact in a world of ever-changing
vendor alliances, consortiums, and deal-
making.

Or that SPARCstation is famed for

making tremendous power increasingly

affordable (our new $4,995 SPARCstation
ELC — a 20.3 SPECmark power-
house — is a good example).

The 475,000 Sun workstations and

servers that are up and running make

475,000

ours the industry’s third most popular
operating system. And since software
developers go where the users are, you
can imagine how much your company
can get done on a Sun.

Better yet, don’t imagine. Crack

Introducing twa
with some of the
numbers in

The new $4,995 SPARCstation ELC gives you more than twice
the power of our previous entry-level monochrome workstation:
20.3 SPECmarks from a single 33-MHz chip that performs
both integer and floating-point calculations. Load it with up
to 64 MB of memory, and up to 5.2 GB of external storage.

EUROPE:

BELGIUM: Tel. 32-2-730-38-11  DENMARK: Nokia Dara A/S Tel. 45-42-84 33 66
FINLAND: Tel. 358-0-502270  FRANCE: Tel, 33-1-30-67-50-00
GERMANY: Tel. 49-89-46008-0  ITALY: Tel. 39-39-6056337
NETHERLANDS: Tel. 31-33-501234  NORWAY: Skrivervik Data A/S Tel. 47-2-15 63 93

© 1991 Sun Mic , Inc. Sun Mic and the Sun logo are registered trademarks = and ELC and IPX are trademarks = of St
bearing the SPARC trademark are based an an architecture developed by Sun Microsystems, Inc. UNIX is a registered trademark of UNI



open our latest applications catalog.

u
workstations  ©TT
u . .
other solutions give you the UNIX®
e uSIness. industry’s largest selection of software

applications.

Should all this motivate you to take

a closer look at our SPARCstations,

you're not alone. Companies around the

9,000,000,000

world have thus far invested $9 billion

in Sun systems. Honestly, if that isn’t
reassuring, what is?
Perhaps this: Every system we sell

is supported by a force of 16,000 tech-

16,000

nical experts worldwide, through more
than sixty service partners. If
you ever need help, they can

provide it.
Hopefully, these are the kind of num-
bers you like to hear. In which case we'd

like to offer one more: 1-800-426-5321,

ext. 275. Call, and we’ll send all sorts of
The new $11,995 SPARCstation 1PX is the lowest-cost acceler-

1-800-426-5321
ated graphics workstation we've ever offered. Its GX accelerator

is on the motherboard, frecing up an expansion slot. Irs 40-MHz useful information about our new

integrated integer/floating point processor performs up 1o 24.4 SPEC- SPARCstations.
marks. (Color monitor available at additional cost).
Numbers, certainly. But a few more

SPAIN: Tel. 34-1-555 09 57  SWEDEN: Tel. 46 8 705 3000

SWITZERLAND: Zurich Tel 41-1-825-71-11  Geneva Tel. 41 22 64 47 35 words and pictures, too.

UK: Bagshot Tel. 44-276-51440  Camberley Tel. 44-276-20444
ASIA: %
HONG KONG: Tel. 852-865-1688  JAPAN: Tel. 81-33-221-1974 »& Sun
icrosystems, Inc SPARCstation 1s a trademark of SPARC Internaticnal, Inc., licensed exclusively to Sun Microsystems, Inc. Products %& .
stem Laboratories, Inc. Lotus and 1-2-3 are regi:  trademarks of Lotus Develop Corp. Oracle is a registered trademark of Oracle Corp. mIC rosystems
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New versions of
QEMM, 386Max, and

Sweet Memory

FRED LANGA

By the time you read this, there will be at
least five new DOS memory managers: four
are upgrades (QEMM 6.0 from Quarterdeck,

All the tested memory managers were
able to beat DOS 5.0’s performance in at
least one area. But QEMM and 386Max,
even in beta form, remain the clear
champions. Both products have been
around a long time, and it shows in the
polished interfaces and ease with which
the products handled even complex con-
figurations and difficult AUTOEXEC
files. Both are superlative products that I
recommend without qualification.

QEMM and 386Max include powerful
system information utilities. They are the

three other DOS
hemory managers
_give your applications
more room than ever

bytes free at the basic DOS command line.

These new memory managers achieve their high numbers using a variety of
sophisticated techniques, such as temporarily “borrowing” the EMS page frame
to initialize large device drivers that otherwise would not load high; sniffing out
unused addresses within your system ROM chips and using this memory as high
RAM; remapping ROM addresses to provide large contiguous blocks of high
RAM; and even completely “hiding” ROM code so DOS can use essentially the
entire high-R AM space. It would take an entire separate article to cover the inno-

vations in these products.

Guinea Pigs

To see how these new managers stack up, I used several
machines, including a networked Swan 386/25 and a
stand-alone Gateway 486/33 as guinea pigs (see the
table). The Swan used an AMI BIOS, a clone VGA
card, and a Micom-Interlan Ethernet adapter. Each
memory manager had to work around the Swan’s ROM
chips and try to fit NetWare’s corpulent resident soft-
ware—IPX and NET5—into high memory.

The Gateway system used a Phoenix BIOS and had an
unusual video card that required a device driver to run
even in standard VGA mode. Because most memory
managers are quite aggressive in remapping video ad-
dresses, a slightly unusual video setup would help
smoke out potential problems there.

Both machines ran DOS 5.0 loaded high (via HI-
MEM and EMM386). As a baseline, my initial setup
used DOS 5.0’s LOADHIGH and DEVICEHIGH to try
to move drivers and TSR programs into upper memory.
Then, starting each time with a clean configuration, I
installed and ran each of the five memory managers as
they came out of the box, generally accepting whatever
defaults were built into each product and following
whatever on-screen advice the installation programs
suggested.
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386Max 6.0 from Qualitas, Memory Com-
mander 2.11 from V Communications, and
Netroom 2.01 from Helix Software), and one
_is brand new (QMaps from Quadtel). I’ve had

aball using these products, some in beta form,
to see just how much memory I can make
available on my work and home-office ma-
chines. The best case so far: over 792,000

386Max 6.0
$99.95

Qualitas, Inc.

7101 Wisconsin Ave.,
Suite 1386

Bethesda, MD 20814
(301) 907-6700

fax: (301) 718-6060
Circle 982 on Inquiry Card.

Memory Commander 2.11
$99.95

V Communications, Inc.
4320 Stevens Creek Blvd.,
Suite 275

San Jose, CA 95129

(408) 296-4224

fax: (408) 296-4441

Circle 983 on Inquiry Card.

Netroom 2.01
$79

only products I’ve seen that include new
BIOS exercisers that test (rather than just
view) your system’s ROM chips to be
certain of what code can be remapped or
converted to high RAM.

Both of these products ran without a
hitch on all the test systems. At the plain
DOS prompt, 386Max moved ahead of
QEMM by delivering 3 KB more of
available memory. But QEMM could de-
liver up to 49 and 138 KB more of avail-
able memory under Windows and Desq-
view, respectively, than could 386Max.
If the final releases turn in similar num-
bers, QEMM will be the clear winner—
but it’s too soon to say, and Qualitas is
too good to count out.

continued

Helix Software Co.

47-09 30th St.

Long Island City, NY 11101
(718) 392-3100

fax: (718) 392-4212

Circle 984 on Inquiry Card.

QEMM 6.0
$99.95

Quarterdeck Office Systems
150 Pico Blvd.

Santa Monica, CA 90405
(213) 392-9701

fax: (213) 314-4219

Circle 985 on Inquiry Card.

QMaps

$129.95

Quadtel

3190-J Airport Loop Dr.
Costa Mesa, CA 92626
(714) 754-4422

fax: (714) 754-4426
Circle 986 on Inquiry Card.




Developers:

Lock Up Your Profits

MICROPHAR, 122 Ave. Ch. De Gaulle 92200,
Neuilly-Sur-Seine, FRANCE, Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91

For Distributors in:

*BELGIUM, E2S (091 21 11 17)

*GERMANY, AUSTRIA: Microphar Gmbh (06223 - 73730)
*HUNGARY, Polyware Kit (76-22-307)

*ITALY, Siosistemi (030 24 21 074)

*PORTUGAL, HCR (1 56 18 65)

*SCANDINAVIA, Microphar Nordic (45 53 51 70 33)
*SPAIN, Hal 2000 (032 37 31 05)

*SWITZERLAND, SAFE (024 21 53 86)

+*THE NETHERLANDS, Infotic (015 15 88 37)
*UNITED KINGDOM, Clearsoft (091 378 91 91)

We have the key for protecting your
software profits and your copyright.

Software piracy's a crime! What it can do
to a developer's profit margin is shameful.
The cost of development and marketing
products demands you receive the
revenue you are entitled to.

We have the solution.

¢Custom hardware and software for each
developer

eEncrypted interrogation routines and debug
disablers. Over 140 language interfaces available.

s Available active read/write memory and on-board
microprocessor provide the ultimate protection

*Keys for PC "compatibles,” Macintosh,

UNIX and RS-232C standard
eTotal compatibility, reliability and end

user satisfaction

We have the key.
Call us for more information
or a demonstration package.

1-800-843-0413

MARKETING, INC
9600-] Southern Pine Blvd.

Charlotte, NC 28217

Tel: 704-5239500 FAX: 7045237651

Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET

Open late to better serve our west coast clients.
Se Habla Espanol

For Europe, circle 210 on Inquiry Card.

For Americas & Pacific, circle 211 on Inquiry Card.




N

EWS

FIRST IMPRESSIONS

e

CHKDSK MEMORY AVAILABLE

Even with exactly the same hardware, software, and CONFIG.S YSand
managers turn in surprisingly different performances. All numb

AUTOEXEC. BAT files, different memory

ers are in kilobytes.

DOS 5.01 QEMM 6.0 386Max 6.0 Memory QMaps Netroom 2.01
(beta) (beta) Commander 2.11 (beta)
Gateway 486/33
@ DOS prompt 615 636 639 7922 631 638
Windows 3.0 DOS box 607 628 579 619 564 579
Desqview DOS window 479 606 468 467 461 469
Swan 386/25
@ DOS prompt 574 636 638 N/A 619 626
Windows 3.0 DOS box 508 582 573 N/A 552 559
Desqview DOS window 438 5403 4534 N/A 452 459

Notes: Gateway 486/33 SETVER, VMODE, MOUSE, and files eligible for high
loading; a total of 74 KB to initiaiize, 17 KB 1o run. Swan

386/25: SETVER, IPX, NETS,

! DOS 5.0 with EMM386.EXE and HIMEM.SYS.
2 792 KB s available for one-

Page text-mode programs. Conventional VGA

MOUSE, and files eligibie for high foading: a total of 150 KB to initialize, 85 KB 1o run.
DOS 5.0 was loaded high (DOS=HIGH in CONFIG.SYS) for all tests.
N/A=Would not work with Micom:-Interlan Ethernet adapter.

Netroom
Netroom is a suite of products designed
0 manage memory on 386-based net-
worked systems. Like QEMM and 386-
Max, Netroom provides a system-analy-
sis utility and installed painlessly.
Netroom matched 386Max’s perfor-
mance almost byte for byte on the li ghtly
loaded Gateway, but it fell somewhat
behind on the more heavily loaded Swan.
Part of the Swan’s large load was a net-
work card and drivers—the very thing
that Netroom is designed to handle. Net.
room also took an excruciating hour to
auto-configure itself on a SCSI-drive-
equipped machine, while the beta ver-
sions of QEMM and 386Max took only a
few minutes.

QMaps

Quadtel is a longtime maker of clone
BIOSes. Quadtel’s QMaps exploits that
insider’s knowledge to deliver true high-
performance memory management.

I ran several EMS-function timing
tests on a beta version of QMaps and
found that this is indeed the fastest mem-
ory manager of the lot, fully 70 percent
faster than DOS 5.0’'s EMM386. What
this means in terms of human productiv-
ity is unclear: I was unable to perceive
any speed difference in running and
loading applications. A final answer will
have to wait until the BYTE Lab runs the
applications benchmarks on a finished
version of the product.

In delivering memory, the beta ver-
sion of QMaps offered a mixed bag. On
the heavily loaded Swan, it came in
fourth out of five; on the Gateway, it of-
fered good numbers only at the basic
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graphics have 637 KB.

3 Loading DOS low yields 567 KB of memory in Desqview windows.

“ Could be expanded at the cost of excluding some areas of high memory.

DOS prompt and was beaten by every-
thing else—including DOS 5.0°s
EMM386 and HIMEM—in Windows
and Desqview performance.

Like all betas, QM aps is a work still in
progress. If the rest of QMaps can be
honed as finely as its speed, the final
product will definitely be worth a look.

Memory Commander

Memory Commander is a different anj-
mal. Rather than maximizing high
RAM, Memory Commander tries to
maximize low RAM—the DOS program
area. V Communications explains it this
way: “Memory Commander allows de-
vices in high memory to ‘float.’ By
‘pushing’ devices such as video display
memory, BIOS ROMs, and hard disk
cards upwards as far as possible, Mem-
ory Commander makes more DOS main
memory available.”

And it works—up to a point. On the
Gateway, Memory Commander deliv-
ered 792 KB at the DOS prompt; miles
ahead of the competition. But that was
for running CHKDSK, a simple utility
that displays only one text page of infor-
mation occupying about 4000 bytes.
Other applications require different
screen modes that consume more space.
Memory Commander keeps a database
of your software and automatically
chooses (on the fly) which of five sep-
arate mapping arrangements to use when
running each program. But don’t expect
miracles. VGA graphics programs get
only about as much space as that pro-
vided by the other memory managers.

Alas, an unresolvable conflict with an
Ethernet adapter caused Memory Com-

mander to lock up the Swan. Even after
a spectacular effort by V Communica-
tion’s technical support—they did every-
thing but crawl through the telephone
lines to help—Memory Commander still
choked. None of the other memory man-
agers had networking problems.

Help for the RAM-Crammed

These early tests and the proven track
records of both Quarterdeck and Quali-
tas indicate that the new QEMM and
386Max are great products in the mak-
ing. They’ll be well worth your atten-
tion. If their final performance remains
about the same as that of the beta soft-
ware, then 386Max may be slightly bet-
ter for folks who live at the DOS prompt,
with QEMM better for Windows and
Desqview environments. QMaps may
also be a serious contender, especially in
speed-critical applications, once the
rough edges are polished off.

Netroom and Memory Commander
are not in beta form: I tested shipping
copies of new releases of the software.
Netroom’s efficient memory use makes
it an acceptable alternative to 386Max,
despite a sometimes agonizingly long
auto-configuration process. Memory
Commander, when it works, works very
well, and it offers the easiest route to
lots of RAM for plain-text applications.
However, you will want to check with
your dealer first to make sure that Mem-
ory Commander has been tested and is
known to work with your specific hard-
ware. B

Fred Langa is BYTE s editor in chief. You
can reach him on BIX as “flanga.”



Microsoft® Software Sale!

NOW: $5%3

LIST
MS BASIC Prof. Dev. System $495
MS C Prof. Dev. System 495
MS C w/Windows Software Dev. Kit 749

MS COBOL 900
MS DOS 5.0 Upgrade 100
MS Excel for Windows 495
MS FORTRAN 45C
MS Macro Assembler 150
MS Office for Windows 750

Purchase any of the Microsoft” products listed
below from Programmer's Paradise, and you'll
receive a FREE t-shirt with the above design. This
offer is good through November 30, 1991 or while
supplies last, so order today! miesw speciiv L or 4.0

LIST OURS

MS OS/2 Pres. Mgr SoftSet  $150
MS OS/2 Pres. Mgr. Toolkit 500
MS Pascal Compiler

MS PowerPoint for Windows 495
MS Project for Windows
MS QuickBASIC

MS Quick C

MS Quick C for Windows
MS Quick C w/ Quick ASM

1

$95
315
185
309

Micronoft Quukd
K Windows

NOW: $129

LIST OURS
MS Source Profiler $79 855
MS Visual BASIC 199
MS Windows 3.0 149
MS Windows Debugger 149
MS Windows DDK 500
MS Windows Dev. Kit 500
MS Word for Windows 495
For Faxcetera Information
See Next Page....
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386/486 Development C File Management COBOL
q Intel 386/486 Code Builder ~ 489 Brrieve 479 Micro Focus COBOL/2
0+E Database Library Lahey EM/32w/0S 385 1099 C Data Manager 259w/ TOOLSET 1129
0+E Database Library is a set of =2 PharLap 386 Dos Extender ~ 435 Code Base 4.2 225 Personal COBOL 129
Dynamic Link Libraries providing a PharLap 386 VMM 259 c-tree Plus 459 MS (11801 569
common call level interface for : WATCOM C8.5/386 Prof. ~ CALL DB Vista ll CALL  Realia COBOL 849
developer tools such as Visual Basic, WATCOM Fortran 77/386 EssentialBtreg o Database Development
ToolBook, Actor, Smalltalk, C, C++, . / Professional 8.5 CALL Faircom SQL Sen.”.” 419 Clarion Personal 72
etc. and most macro language Zortech C++ Devel. 30 CALL et ey 335 Clarion Professional 525
’ | ) Toolbox, Special Edition 635
products to access data from Oracle, : Assembly/Disassembly - Clear Plus for dBase 169
SQL Server, Sybase, EE Database L Advantage Disassembler 279 € General Libraries Clipper il
Manager, DB2, Netware SQL, dBase, ASM Flow Professional 179 G TOOLS PLUS 02 D Clip 192
Paradox, Excel, and Text files, MS Macro Asseniiini 50 89 C Utility Library 199 dBASE Ill + y 475
List: $399 Ours: § 209 Sourcer w/ BIOS Pre-Proc. 109 Greenleaf Functions 179 dBase IV Devel. Edition 845
FAXcotorast 2625-0001 Spontaneous Assembly 169 Greenleaf SuperFunc. 239 dBFast Plus 269
Turbo Debugger & Tools 105 Turbo C Tools 109 SGES e ASE fgg
r. Itch-
Basic Compilers C Memory Management Flipp:: ¢ 249
) A MS Basic Prof. Dev. Sys. 309 C"EMM 169 FoxBASE 249
QUI Windows Programmer Toolkit MS Quick BASIC 8 HEAP Expander 2 FoxPro 489
3-in-1 C/C++ Screen Designer and Code Visual Basic 129 Hold Everything 149 FoxPro DistributionKit ~ CALL
Generator, complete any screen design and koot ZBasic PL 89 C Screens FUNCKy Library 25
generate C/C++ and all other files in minutes. . Basic Libraries & Utilities € Worthy 259 (Plfggdox 35 ?gg
ObjectTable C/C++ source code utility, muiti- DBLib Professional 142 Greenleaf Data Windows 315 (o poropace |ibrary 209
column, edit table, including column title, Dialogic 8 HI-SCREEN XL 18 qjicksilver 419
attribute, row number, and data validation. GraphPak Professional 19 Panel PIus_II 395 R&R Code Generator 129
DynamicObject C/C++ source code of screen E:gg:: HyperHelp Toolki :gg x;;"':‘?:tcv'ews ;;g R&R Report Writer 219
designer, a module allows users to customize the screen at the run- ProBas Telecom Toolkit 70 VC Screen 125 SiverComm 215
time. ProBas Toolkit 3.0 8 2""‘;5 ak . gfg
i " : ProMath 9 uperbase
-in-1 C++ List: 8259 Ours: 8229 ProScreen 8 MICROSOFT SOFTWARE Ul Touch & Go 315
ObjectTable C/C++ List: $299 Ours: $269 PO 129 SALE! U! Programmer Il 475
DynamicObject C/C++  List: $259 Ours: $229 o , -
: R’XMW”; 07_00/02* QuickPak Professional 179 SEE HIGHLIGHTED LISTINGS ~ Debuggers
gu!cmreden Advanced :fg Multiscope Debugger (DOS) 99
uickiVindows Advance Periscope Debuggers CALL
. C- Additional Products
386MAX" & BlueMAX S 3% Bar Code Library Ji)  Documentation
_ o Clear Pius for C 169 All Clear 229
Enhance Windows and supercharge & Application Frameworks 469 Code Check 419 Interactive Easyflow 125
DOS 5! 386MAX is the right choice & Appl Frame w/ Obj Mgr 549 C-Doc 169 Source Print ]
for getting the maximum amount of 'h'/‘isﬁa“‘ Cﬂ o 4 MKS LEX & YACC 197 Tree Diagrammer 74
usable memory on your 386- or Crosont L8O ~ Objective C 239
486-based svst d BluoMAX i ; wf PC Lint 409 Oxygen CALL DOS Extenders
-based system, and Blue 1S . w/ Wind Dev Tootkit 469 PC Lint 105 Ergo 05/286 Dev.Kit CALL
the only memory manger made MS QuickC 85 PCYACE Professional 59 Pharlap 286 DOS Extender 439
especially for 386-based IBM PS/2s. MS QuickC for Windows 125 TimeSticer 779 )
With MAX intelligence, you'll get MS QuickC w/QuickASM 123 Editors
back the RAM you need to run those memory-hungry programs. Turbo G+ 69 C-Translators Brief CALL
386MAX List: $130  Ours: $99 w/TurboVision . 139 BAS-C 339 KEDIT 125
BlueMAX List: $155  OQurs: $119 WATCOM C8.5 Professional CALL Commercial 799 Multi Edit 89
FAXcoterad 188.8-0005 ) Zortech C++ 3.0 CALL 286 Version 1029 Multi Edit Professional 159
cetera Developer's Edition 30 CALL FOR-C 589 Norton Editor &
Science & Eng. 3.0 CALL w/ Source 849 Sage Prof. Editor 249
CASE TOOLS S e
) . . Vedit Plus 115
WindowsMAKER Professional 3.10 Analysis Manager 3.0 175 C++ Libraries/Utilities Wylbur 179
The fastest way to create Windows EasyCASE Plus 3.0 399 3-in- 1for C++ 169 EDIX 155

- I ) EasyCASE Professional 30 529 .
applications in C. Generates the Windows EXE Personal CASE 17 BrieforCes U THOUSANDS MORE PRODUCTS

a 0 C++Vi 419
with fully commented source and production o C-Code Generators C;;eg/:: - 205 AVAILABLE! IF YOU DON'T SEE
files. No royaities. Point and click to define SN C Source w/ Source a9 DynamicObject for G+ 179 WHAT YOU WANT CALL US!!!!
user interface. Preview your design to instantly : PRO-C 695 Greenleaf Comm C++ 289
test look and feel, Make changes on the fly ¢ Communications m*" ) 265 Embedded Systems
without compiling. Custom code is preserved Gl V3 ++, addt' products CALL 670 PROM 129
N ) BreakOut I 189 Object Manager 29 Link & Locate ++ Ext 399
during code generation. Supports C++. True C Asynch Manager 139 ObjectTable for C++ 29 PI:radigm LOCATI'E ’ %
Visual Programming in C. Highly recom- ‘ Essential Comm 259 Rogue Wave Math.h++ 179
mended. Greenleaf CommLib 287 Rogue Wave Tools.h++ 179 Expert Systems
Greenleaf ViewComm 319 TIER 399 Best Choice 3 il
Al o SerialTest 259 Win++ 225 Database Toolkit 2.0 115
List: $335 Ours: $735 SilverComm C Asynch 215 Zinc Library 179 KnowledgePro ead

FAXcetera #2602-0003 View 232 149 w/ Source %9 Logic Gem 105




800-445-7899

GUARANTEED BEST PRICES*

FORTRAN Version Control/Make Utilities contin.
Lahey FT7L 535 MKS MAKE 119 SpinRite 1l 65 Borland C++ & Application Frameworks
Lahey Personal FORTRAN 89 MKS RCS 199 Squish Plus 15 ith Rai 's Obiect M
MS FORTRAN 29 PolyMake 143 SUNSHOW Image Libry.  CALL with iaima s Ubject vianager
WATCOM FORTRAN 77 Professional PVCS 419 Switch-It 90 Everything you need to develop Windows Applications
Professional 8.5 CALL Sourcerer's Apprentice 383 Tree86 69 Includes:
Graphic Libraries TLB 119 UpShot 89 * Borland C++, the world's
Baby Driver 199 . Zeno 233 best selling C++ Compiler.
Windows Oevelopment AR r
BLACKHAWK dGT 259 . * Application Frameworks,
: : 3in1forC 143 i icati s
Essential Graphics 189 Windows Applications Borland's intuitive user
Graf/Drive Plus Developers 269 ﬁm’ S ;g: Communications interface and
GrafPrint Personal g ol olessiona Crosstalk for Windows 125 high-level library. (SRP w/Compiler $695)
GrafPrint Plus {lay CASEW 85 Asvnch 189 g oo Ty
. CASE:W Corporate ggg  Uynacomm Async « Object Manager, Raima's C++ Database Class library that adds

GSS Graph. Dev. Toolkit 685 " Faxit for Windows 129 g : e :
GX Effects 2.0 169 gg?:gﬁn fo; Windows % WIN Connect 2 persistance to objects. Simplify storage & retrieval, and automate
GX Graphics 199 dBFAST I:{\(:/Jm ows 2553 WinFax © relations between them. (SRP $295),
6X Text 20 . DialogCoder 479 Yy
Halo 279 ) Environment Our Price: $549
Halo Professional B o e qeg Windows30 % FAXcetera# 1861- 0099
Halo Windows Dev. Toolkit 418 w/ MS Mouse Bus 159
Menuet QR  InstallSHIELD 9 MsDOS 50 Upgrade b4
PCX Programmer's Toolkit 249 KnowledgeProWindows 439 )

w/ Source sag  LogSHIELD 39 oatabase & Forms WATCOM C8.5/386 Professional
SUNSHDW Products gl  MemSHIELD cist?. 4BFAST/Windows 29 for Extended Dos and Windows
Turbo Geometry Library 179 MEWEL . FormBase CALL Develop and Debug 32-bit applications for extended DOS and Windows
TGL 2D, 3D CALL MS Windows Devel. Tlkit 348 Obisct Visi - 5 :

GL2D, ] g . ject Vision for Windows 85 with the most complete 32-bit C development
Vi i Lib 179 Multiscope for Windows 289 .

ictor {mage U Earv DbjectTable for C 179 guw\g:“ﬁv - ‘3: package available. C8.5/386 Professional is
Hardware/Peripherals ObjectVision gg °Superbasediindows packed full of tools you need to unleash 32-bit
C‘:v":ge;r“:n‘:)ddee"[; ;gg :L‘;‘Igwew ?fg Graphics/Publishing power on your applications at a low package

UFO Modem 39 Sage Control Pak ggs  Adobe lustrator/Wind. - 238 price. Includes the royalty-free DOS/AGW DOS

. . Smalltalk/Windows ggs Adobe Streamline/Wind. 269 extender by Rational Systems, components
Linkers/Profilers . Corel Draw 2.0 389 % " Yoz

. Spinnaker Plus 33 \ricrografx Charisma 35 from Microsoft Windows SDK, award-winning

inker a5 ToolBook 349 . : ; : i

Charge 8 Vistars cal,  Micrografx Designer 485 compiler, protected mode linker, interactive

Plink86 Plus BS  Whitewater Res. Tikt gafi MS PowerPaint 38 debugger, execution profiler, run-time compatibility with WATCOM
RTLink /Plus 25 \WindowsMAKER Prof. 7485 ?Eg::?nitfﬂsh Mindows ‘:g FORTRAN 77/386 V8.5 plus numerous development tools. Supports
0S/2 Utilities Publisher's Type Foundry 385 other industry standard 32-bit DOS extenders. Create ADS Applications
CASE:PM for C or C++ 1895 385MAX gy Ventura Publisher 585 for AutoCAD or for embedded systems development.
MS 0S/2 Present. Mgr.Tkt. 348 AboveDISC 64 CALL TODAY FOR PRICING!
SHIELD Series CALL

AboveMEM 75 FAXcetera# 1683-0001
Smalhalky PM B By Max 72 [ cuaanTeeo Bes phices* e
Pascal E?Snt[r)egg:inthat_:kupl zlzlg :m‘i‘uﬁ Iis':ed' I|"ere are
il roressiona acked by the followin
e 1% Dynamic Memory Ci 3 | guarantec: Should you see ATTENTION CORPORATE CUSTOMERS
ject Frofessiona ) one of these products listed
Power Tools + 109 ETJI;\]IS\?" f;: at ahl_ower price inc:uﬂﬁesr'ad
n this ma A t L
JLope % ; We'll match the price, and still Gail . (S0} az26507
Topaz Mul 135 Hold Everything 159
T(S)%?z Mudnu;er B 1o spomor b offer our same quality service » Select from over 5,000 titles—and we special order too!
Turb(s) M:g?c thy 9 INSTALIT g | | o suewert « Get quick delivery at great prices on Microsoft, Borland,
Turbo Pascal 6.0 105  Label Master 399 _ Termsof offar: Lotus...etc. We buy software directly from al' the major
. Offer good through November 30, 1381,
Turbo Pascal for Windows 169 mKS TooLKIT ‘;g  Applicablata pricing on coment publishers, and keep plenty of stock on hand. And we're
i ove em i f software listed. o
E;Eg ElausscglsProfessmnm fgg A Bl | - Sovomie ssee ices . now an authorized IBM software dealer!
Turbo Professional @ Norton Commander a9 : ;':;;Lﬁ:;’:;’::m;;‘ e » Ask about volume purchase ajreements, contracts, and
Turbo Vision Toolkit 109 Norton Utilities 6.0 129 ) N personally assigned inside & outside sales representatives.
. Opt-Tech SortyMerge 19 *Sabject o same termes and conditipns S

Prototyping Paranet Turbo 7 CORSOFT is a Division of Voyager Software Corp
Dan Bricklin's Demo Il 215 PC Tools Deluxe 7.0 115
Proteus 5.0 244 PreCursor L]
Show Partner F/X 355

FAXcetera (908) 389-8173

Call from your FAX telephone and fsllow the
instructions to receive more information on
the products featured above!

POLICIES

Phone Orders

Mon-Fri 8:30 AM-7PM EST, Sat 9:30-2:30
EST. We accept MC, Visa, AMEX. Domestic
shipments, please add $5 per item for
shippingfhandling by UPS ground. For
domestic COD shipments, please add $3.
Rush service available.

Mail or FAX / International / POs
Phone number required with order.

1-800-445-7899

Corporate: 800-422-6507
(CORSOFT Division)
International: 908-389-9228
Customer Service: 908-389-9229
Canada: 800-445-7899

Fax: 908-389-9227

FAXcetera: 908-389-8173

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

Returns
Subject to $25 processing charge.

A Divmn of Voyager Software Corp
1163 Shrewsbury Ave., Shrewsbury, NJ 07702

* All prices subject to change without notice.

Circle 13V on Inquiry Card.
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Digital Research Creates a Better DOS

hen Microsoft came 1
out with MS-DOS |

5.0, itbasically caught up with
the features that had been in
DR DOS 5.0 for over a year.
Thus, Digital Research forged
ahead. DR DOS 6.0, how-
ever, is not as sophisticated as
some rumors have claimed.
For example, there’s no new
high-performance filing sys-
tem. ButIdid not find that sur-
prising. Like MS-DOS, DR
DOShadtokeep compatibility
foremost, and it has succeeded
in spades.

What’s new in DR DOS
6.0? The list is long. Most no-

1ONTH
tlter

7] Caneer | b
—  —

ticeable is an advanced version

of MemoryMax that puts even more us-
able memory into the high-DOS area (be-
tween 640 KB and 1 MB) and into the
upper memory blocks. Even with a pile of
device drivers and TSR programs, I was
easily able to keep 628 KB of main mem-
ory free (with a 386-based system). If you
use MS-DOS 5.0, you need an add-on
memory manager to get that much appli-
cation space.

Compared to MS-DOS 5.0, DR DOS
6.0 is an absolute pleasure to install. Un-
like MS-DOS, it’s not just an upgrade to
whatever operating system you have on
your hard disk. DR DOS 6.0 is bootable,
S0 you can install it on any system. The
installation process gives you a wealth of
choices (e.g., a quick default installation)
and lets you fine-tune your choices.

Also new is DiskMax, a sophisticated
disk-caching utility. (Actually, Digital
Research has licensed Multisoft’s well-
respected Super PC-Kwik cache.) It is
more than a small step forward from MS-
DOS’s SMARTDRYV cache.

Another part of DiskMax is a file-com-
pression utility. For this, the company li-
censed AddStor’s SuperStor technology.
Compression averages about 2-to-1. DR
DOS 6.0’s setup utility gives you the op-
tion of setting up special partitions for
compressed files. I went all the way,
changing my 105-MB hard drive into a
210-MB unit; DR DOS left a small non-
compressed partition with the boot files.
Of course, this on-the-fly, software-only
compression does give a performance
penalty, but the delay was far from objec-
tionable on my 16-MHz 386SX-based
system,

For me, TaskMax is the most notable
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DR DOS 6.0
$99

System requirements:
Any IBM PC, AT, PS/2, or
compatible.

Digital Research, Inc.

Box DRI, 70 Garden Court
Monterey, CA 93942

(800) 443-4200

(408) 649-3896

fax: (408) 646-6248

Circle 1166 on Inquiry Card.

new feature. Its task switcher goes far be-
yond MS-DOS 5.0’s rudimentary round-
robin switcher. Based on the multitasking
technology that was perfected in DR Mul-
tiuser DOS, TaskMax lets you load up to
20 applications at once. You can run it
from the command line or by using hot
keys (MS-DOS’s task switcher requires
you to run the DOS shell). Even more
prominent is TaskMax’s ability to use ex-
tended or expanded memory, using no
memory below 640 KB.

DR DOS 6.0 has many more features.
Its sophisticated security system goes
from requiring a password at boot-up to
protecting files, subdirectories, and full
partitions, and it can’t be circumvented
by booting from a floppy disk. Not new,
but improved, is ViewMax. The latest in-
carnation of this venerable GEM GUI
sports more Windows-like functionality
and a three-dimensional look and feel. Fi-

nally, there’s a full hypertext
help system and FileLink, a
LapLink-like file transfer
utility.

Notnew in DR DOS 6.0, but
nonetheless one of its handiest
features, is the ability to put a
question mark at the begin-
ning of lines in CONFIG.SYS
and AUTOEXEC.BAT. At
boot time, you’re asked if you
‘£ wantto load that line, and you
press Yor N. As I experiment
_\r with wide varieties of device

drivers and TSRs, that feature
has been a lifesaver on numer-
ous occasions.

What about compatibility?
I encountered no problems
whatsoever. DR DOS 6.0 ran a wide vari-
ety of applications and utilities without
choking.

DR DOS 6.0 is so feature-packed be-
cause of the very fact that Digital Re-
search isn’t Microsoft. It can pack fea-
tures and utilities into its package without
risking the accusation that it’s driving
other companies out of business. At $99,
it’s exactly the same price as Microsoft’s
MS-DOS 5.0 upgrade. But with MS-
DOS, you’d have to spend hundreds of
dollars more to get advanced memory
Mmanagement, sophisticated caching, file
compression, and a file transfer utility.

In addition, DR DOS 6.0 comes with
free lifetime support. (After 90 days,
support for MS-DOS 5.0 costs $2 per
minute.)

Overall, DR DOS 6.0 lets even begin-
ners install and use sophisticated features
without slogging through hundreds of
pages of obtuse documentation. And
since Digital Research was recently ac-
quired by Novell, it’s not surprising that
connectivity features are built in. DR
DOS 6.0 includes a NETX.COM Net-
Ware requester and other connectivity
files.

DR DOS 6.0 shows once again that if
you are number two, you try harder. Un-
der Novell’s corporate wing, Digital Re-
search has developed a large following in
overseas markets and is now aggressively
courting large corporate users. It’s not
difficult to see that DR DOS will become
anintegral part of Novell’s network strat-
€gy. And that can only mean an even
larger presence for what’s obviously a su-
perior DOS.

—Stan Miastkowski



IN A HARSH ENVIRONMENT, AN ORDINARY PC
IS A DEAD PC. A lot of PCs do well 10 survive a desk-

top. But on the production floor or in the field, the dust,

heat, vibration and traffic can finish an ordinary

if YouNeed A
PC That Will
hHell,
GetOneThats

Throug

PC-and your operation—in a hurry. Even if your PC has
to withstand hell, your business doesn't have to. As long
as you're using ruggedized PCs from Texas Micro.

OUR PCS TAKE A BEATING FROM THE
FORTUNE 100. In fact, 70 of them put Texas Micro

PCs through the wringer every day, in everything from
industrial applications to severe office environments.

And we don' spare our PCs, either. During factory

Rockmount
® 10 option slots, 3 drive bays
¢ Nickelpkied, steel chossis
® 100,000 hr. MTBF* power supply
* Complete front panel occessibility
* 14" VGA Multisync monitor

All trade nomes referenced are the service mark, trad: k or reg

tests, we shake, bake and beat them like theres no tomor-

row. Because with an ordinary PC, there may be none.
OUR PCS ARE THE BEST BECAUSE THEYRE

BUILT FOR THE WORST. We design our Intel-based

Ask A Few Tough Questions: 1-800-627-8700.

286, 386™and 486" systems using

rugged design techniques that give

them up to three times the life
expectancy of other PCs.

Our passive backplane, for
example, gives you instant access

to plug-in CPU cards and compo-

nents, reducing Mean Time To
Repair to under 10 minutes.

We shock-mount the drives
within our nickel-plated, all-steel
chassis to withstand vibration.
We implement VLSI and PAL
technology to increase component
reliability. And we use positive
airflow filtration to reduce contam-
ination and system heat.

STRONG SUPPORT IS OUR
STRONG SUIT. We provide toll-

free technical assistance and a
regional network of field application engineers. We also
customize PCs to meet your particular specifications.

FIND OUT WHAT OUR PCS ARE REALLY

MADE OF. Call us for complete product information

and specifications. Or send in the attached card.

m— TENAS
BRRmicro

Ruggedized Benchiop

* 10 option slots, 2 drive bays

* Nickelplated, steel chassis

* 100,000 hr. MTBF* power supply
* Extra small footprint

But don't delay. The path-

way to hell is paved with good

intentions.

Worksiation
* 9 option slots, 2 drive bays
* NEMA-4 compliant
* 100,000 hr. MTBF * power supply
* CRT/CPU in one unit
* VGA monitor

k of the respective manufacturer. *Mean Time Between Failure.

Circle 268 on Inquiry Card.
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Publishing Electronic Documents

P enBook is an electronic document
reading, publishing, and dissemi-
nating system that Slate hopes is as easy
and convenient to use as paper. PenBook
is split into two programs: PenAuthor and
PenReader.

PenAuthor runs on IBM PC compat-
ibles and the Mac. It takes any form of
PostScript document, runs it through an
Adobe PostScript interpreter, and refor-
mats the output for display under either
PenPoint or Windows for Pen Comput-
ing. During this process, it also dramati-
cally compresses the file to the point
where Slate claims that on average a file
becomes 60 percent smaller than the orig-
inal file before it was turned into Post-
Script.

For example, a Word file of about 40
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KB might become about 120 KB when
output to a PostScript file. PenAuthor
would turn this into a PenBook file of
about 16 KB. The resulting files look ex-
actly as they would if they had been
printed on a PostScript printer with the
resolution of the computer screen. Once
PenBook files are created, they can be
transferred by disk, over a network, or by
a direct cabled connection to a pen-based
computer running Windows for Pen Com-
puting or PenPoint, to be read using Pen-
Reader. PenAuthor also indexesthe file to
allow fast searching by PenReader.

PenReader is designed to let you read a
PenBook file as easily on the computer as
if it had been printed on paper. Besides
being able to read the document as if
you were reading a book, you can rapidly
search for the occurrence of any word or
word part, add labeled bookmarks, and
annotate the book.

The interface to PenReader detracts as
little as possible from the document. It has
a menu bar that you can hide or turn off,
a page-turning bar at the bottom of the
screen to rapidly scroll through different
pages of the document, and an optional set
of scroll bars that you use for pages too
big to fit on the screen. You can complete-
ly control the program by gesturing with
the pen. For instance, to turn the page for-
ward, draw a rapid horizontal line from
right to left, as if grabbing the right edge
of the page and turning it. To go back a
page, reverse the direction.

Documents can be divided into sec-
tions, and to go forward or backward a
whole section, flick twice, in the same
way. To go to the start or end of the docu-
ment, flick three times.

Overall, the interface is remarkably
easy to use and does have the feel of a
paper book. However, paper has a signifi-
cant advantage: clarity. The resolution of

even the best LCD is only about 72 dots
per inch, making small text hard to read.
PenBook, with its internal 300-dpi dis-
play, is ready for better screens, but it’s
held back by hardware limitations.
PenBook is a worthy attempt to bring
true electronic documents to users of
pen-based computers. Most of the bene-
fits of the natural interface mean that this
technique is limited to the users of such
systems. As aresult, Slate may be limited
in the initial success of this product until
pen-based computers significantly pene-
trate the market. Within that market, Pen-
Book should be successful because it
gives you serious reason to consider put-
ting all your paper documents on your
computer.
—Owen Linderholm

THE FACTS

PenAuthor
$695

System requirements:
An IBM compatible or a Mac
with a hard drive.

PenReader
$95

System requirements:

A pen-based computer running
PenPoint or Windows for Pen
Computing.

Slate Corp.

15035 North 73rd St.
Scottsdale, AZ 85260
(602) 443-7322

fax: (602) 443-7325

Circle 1167 on Inquiry Card.

Ensemble 1.2 Goes Windows One Better

I t’s often been observed that Ensemble
is what Windows 3.0should have been.
I have to agree. Unlike Windows, Ensem-
ble doesn’t just wrap itself around DOS as
a sophisticated shell. It hooks itself deep
into DOS, replacing much of that tired old
operating system’s antiquated abilities
with cutting-edge technology, such as a
true preemptive multitasking kernel.
With Ensemble 1.2, GeoWorks has
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brought the package even further into the
future with a raft of new features. Admit-
tedly, most of these features are much-
needed omissions from version 1.0.

Even though Ensemble was never in-
tended as a tool for workgroups, it’s being
used that way. So GeoWorks has added
network support to version 1.2. It’s all
automatic. When I installed Ensemble
1.2 on my system, it automatically recog-

nized all network drives on our in-house
Novell network and added network drive
icons. It’s as simple as that, and much ap-
preciated. Besides NetWare, Ensemble
now supports PC-NFS, LAN Manager,
and LANTtastic.

Other changes aren’t as earthshaking,
but such additions as a spelling checker in
the GeoWrite word processor and a Post-
Script printer driver (along with 300 more
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printer drivers) open up the environment
to an even bigger universe of users. There
is also a wider range of video drivers.
The beta version that I tested had an Ex-
tras folder that includes a font converter,

NEWS

FIRST IMPRESSIONS

a screen-capture
utility, and Perf—a
set of performance
gauges that dy-
namically display
what’s happening
inthe system. Also
included are a cou-
ple of demonstra-
tions that eat up
CPU time. Never-
theless, the system
just keeps zooming
along. It’saheck of
adisplay of Ensem-
ble’s multitasking
capabilities.
Ensemble still
suffers from a lack of third-party applica-
tions, and (at this writing) software devel-
opment tools for the environment are still
lacking. Taken as it stands, though, En-
semble 1.2 is a reasonably complete soft-

Ensemble 1.2
$199.99

System requirements:
Any IBM PC, AT, PS/2, or
compatible.

GeoWorks, Inc.

2150 Shattuck Ave.
Berkeley, CA 94704

(415) 644-0883

fax: (415) 644-0928

Circle 1169 on Inquiry Card.

ware system that will let you do 90 percent
of your work. If you’ve been looking for a
Windows alternative, look no further
than Ensemble 1.2.

—Stan Miastkowski

Tandy Notebook Packs Desktop Power

he mad scramble for PC

makers to differentiate
their products in what is essen-
tially a commodity market is
particularly crazy with regard
to portables. Hundreds of ma-
chines are on the market, most
with a bevy of analogous fea-
tures. I'm confused. But one
thing’s for sure: The competi-
tion is driving down prices
fast.

A case in point: the Tandy
3810 HD. Thisis aloaded sys-
tem at a too-good-to-pass-up
price. This $3299 package has
more power than most desktop
PCs and will not quickly be-
come obsolete. The 3810 HD
is based on a 20-MHz 386SX
processor. It has the standard
complement of ports, a3 %-inch 1.44-MB
floppy drive, and 1 MB of RAM (expand-
able to 5 MB). But what really sets the
3810 HD apart is the standard 60-MB fast
(19-millisecond) hard drive. With this
sizedrive, I could take all my large graph-
ics applications and data with me on a trip
and have plenty of room to spare.

As you would expect, a high-end ma-
chine like the 3810 HD also comes with
high-end graphics. A full-size fluores-
cent backlit VGA display is standard, and
the rear panel has a VGA-out port. I had
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THE FACTS

Tandy 3810 HD
$3299

Radio Shack

700 One Tandy Center
Fort Worth, TX 76102
(817) 390-3921

Circle 1168 on Inquiry Card.

no difficulty reading the dis-
play under a variety of condi-
tions, including the bright
lighting of a fully illuminated
TV studio. There’s one minor
annoyance with the screen:
The antiglare coating isn’t
quite matte enough for my
taste. If there are lights behind
you, you must do some adjust-
ing to be comfortable.

The 3810 HD has the usual
power management features
that we’ve come to expect in
notebooks, with standby and
resume modes and screen and
hard drive power-down op-
tions. It runs for the usual 3
hours on a charge and re-
charges in about 2 hours.

There’s internal space for a
modem, and Tandy offers two: a 2400-
bps model ($199.95) and a 2400-/9600-bps
modem/fax combination ($249.95). Add-
in memory, however, is pricey ($249.95
per megabyte). And you mustuse Tandy’s
proprietary low-profile SIMMs.

You can’t ignore Tandy. At this writ-
ing, the 3810 HD was the lowest-priced
notebook in its class. And best of all, sup-
port s as close as the nearest Radio Shack
store. In Peterborough, that’s walking
distance from BYTE headquarters. ®
—Stan Miastkowski
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know more about spreadsheets than anyone.

The people who sell, install, and support them for a living. The

survey asked hundreds of spreadsheet dealers and

sheet versions, we've been stuffing one spreadsheet, CA- SuperCalc,
with everything you would ever want. From spreadsheet linking
to 3-D graphics and beautiful, presentation-quality output,

CA-SuperCalc has it all.

And it runs on just about any PC.
But the best partis the price. At $149.00,

resellers all kinds of questions to find
out what the pros rate as the best
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ease-of-use to technical support,
CA-SuperCalc was rated higher than
Lotus® 1-2-3° and Microsoft® Excel.
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A few months agowe brought  puter that not only allows you

you the worlds most usefulcom-  the freedom to work where,
puter—the Toshiba T2000SX. when,and how you want to.
That computer symbolized But is so precisely engineered—

what we call “the next generation  from its superior keyboard to
in personal computing” A com- its easy-to-read VGA screen—

© 1991 Toshtha America Information Systems, Inc

that you'll actually enjoy using it.
Well, thanks to the incredible
speed of modern technology,
here we are once again.
This time to present the new

Toshiba T2000SXe.



FULCOMPUTER

SINCE FEBRUARY.

THE E STANDS FOR
EXTRA POWER.

Like the T2000SX, the T2000SXe
weighs a minuscule 6.9 pounds, it
boasts a 386SX processor, and it
supplies up to 60 MB of hard disk
storage space. But, and heres the
news, the T2000SXe gives you a
bigger dose of speed (20MHz) and
more memory(2-10 MB RAM).
Of course, the T2000SXe also
offers Hypertext,aVGA screen,
full modem capabilities (includ-
ing available cellular and fax ac-
cessories), full-size sculpted keys
on its keyboard and a host of ad-
ditional benefits that make
other notebooks look more like
memo pads.

A LONGER
LASTING BATTERY.

The most useful computer isnt
of much use if its battery doesnt
lastlong.

Thats why the T2000SXe,
like the T2000SX, is armed with
a Nickel Hydride battery. Nickel
Hydride is proven to deliver 22%
more power per ounce than the
NiCad batteries found in other
portable computers. In fact,
according to Byte magazine, the
battery on Toshibas T2000SX
lasted well over three hourson a
90-minute charge. Outlasting
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After testing eight of the top notebook computers on the market, Byte Magazine said,
“Buy the Toshiba T20008X” Wait'll they try the T20008Xe.

every other notebook they tested
and lasting twice as long as some.
To get even greater battery
life, the T2000SXe offers Toshibas
highly acclaimed AutoResume. A
sEecial feature that allows you to
shut your computer down and
start up precisely where you left
off. Without the hassle of reboot-

ing, restarting applications and

reloading files.

NOW THERE ARE
EVEN MORE CHOICES.

AtToshiba, weve always believed
that no one computer is right for
everyone. Thats why weve also

Circle 45 on Inquiry Card.

added a more affordable note-
book to our line called the T2000.
Featuring a 12MHz, 286 proces-
sor, it's designed for people who
don' need all the power of the
T2000SX or the T2000SXe.

If youd like to learn more
about the worlds most useful note-
book and portable computers,
please call us at 1-800-457-7777.

Well, that’s the latest. Three
incredible notebooks that fit your
needs, your briefcase and now

your budget.
Isnt technology wonderful?

In Touch with Tomorrow

TOSHIBA



Multiple
Reasons
for a 486 EISA

he first of AvTech’s

Series 350 486 EISA
tower systems, the 25-/
33-MHz Model 353 is de-
signed for the multitasking
and multiuser environments
of Unix and LANs. The ma-
chine has seven 32-bit EISA
slots—six available—and two
dedicated proprietary mem-
ory/CPU expansion slots.

The Model 353 has a

213-MB hard drive and easy
CPU expandability via its
modular plug-in board. Sys-
tem memory can be in-
creased from 4 MB to 128
MB in 4-MB increments.
Price: $5499.
Contact: AvTech Develop-
ment, Inc., 1001 South Pla-
centia Ave., Fullerton, CA
92631, (714) 773-5880; fax
(714) 773-5881.
Circle 1287 on Inquiry Card.

Work in a
Windows Box

he WorkBox $X/40, a

plug-and-play 386SX
system with a 40-MB hard
drive, has a Super VGA
graphics adapter with 800-
by 600-pixel resolution. With
DOS 4.01 and Windows 3.0
preconfigured on the hard

NEWS

The Model 353 is the first in AvTech’s series of 486 computers.

drive, the WorkBox opens
in Windows.

Additional features are
support for a 387SX math co-
processor, 1 MB of RAM
(expandable to 16 MB on the
motherboard), and a dual-
button mouse. The WorkBox
has two serial ports, a par-
allel port, six available ex-
pansion slots, and a 150-W
power supply.

Price: $999.

Contact: Cumu-
lus Corp., 23500
Mercantile Rd.,
Cleveland, OH
44122, (216)
464-2211; fax
(216) 464-2483.
Circle 1288

on Inquiry Card.

The WorkBox
SX/40 goes
directly to
Windows 3.0.

The Keyboard’s
Key to This
Computer

omputers in key-

boards, the KeyComp
386SX models run at 16,
20, or 25 MHz and have 1
MB of DRAM on a SIMM
(expandable to 8 MB). On-
board interfaces include
one parallel and two serial
ports, a floppy drive con-
trol port that supports two
floppy drives, and a hard
drive contral port. Included
is an internal 3%-inch flop-
py drive as well as room for a
120-MB hard drive.
Price: Without a video card
or hard drive, $615.
Contact: Texas Microcom-
puters, Inc., 850 East Arapa-
ho Rd., Suite 220, Richard-
son, TX 75081, (214) 437-
0400; fax (214) 437-3546.
Circle 1289 on Inquiry Card.

A 486SX EISA
for Business

he BusinessStation

486ASX features an in-
tegrated DMA-Intelligent
Drive Electronics controller,
integrated video with up to
1024- by 768-pixel resolu-
tion, 256 colors, and 512
KB of video RAM. You can
upgrade the 20-MHz ma-
chine by adding a 25-MHz
CPU to the system board.
Options include a hard drive
and support for networks.
Price: $1995.
Contact: Advanced Logic
Research, Inc., 9401 Jeron-
imo, Irvine, CA 92718,
(714) 581-6770; fax (714)
581-9240.
Circle 1290 on Inquiry Card.

Two 486 ISA
Computers

he motherboard in the

486/33 ISA WinStation
supports 128 KB of exter-
nal and 8 KB of internal
cache memory and has 4
MB of RAM, expandable
to 32 MB. The unit has a
125-MB hard drive and a
VGA monitor.
Price: $2995.
Contact: Austin Computer
Systems, 10300 Metric
Blvd., Austin, TX 78758,
(800) 752-1577 or (512) 339-
7932; fax (512) 454-1357.
Circle 1291 on Inquiry Card.

trobe Computer’s 33-

MHz 486 ISA computer
has 256 KB of cache, 4 MB
of RAM, expandable to 32
MB, and a 142-MB hard
drive. It has a 1-MB Super
VGA card and a monitor.
Price: $2475.
Contact: Strobe Computer,
15480 Arrow Hwy., Suite
201, Baldwin Park, CA
91706, (800) 888-5095 or
(818) 962-0060; fax (818)
813-1483.
Circle 1292 on Inquiry Card.
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The Mac Gets
a Laserlet I1ISi

ble to print at 300 dpi

and 17 pages per min-
ute, Hewlett-Packard’s La-
serJet IT1Si printer for the
Macintosh includes Post-
Script and HP’s Resolution
Enhancement technology.
The printer comes with an
AppleTalk interface, 5 MB
of printer memory, 35 inter-
nal Adobe typefaces, and
Adobe Type Manager.

The HP LaserJet I11Si for
the Macintosh has two 500-
sheet letter-size paper trays
you can access through soft-
ware. A RISC-based for-
matter scales type and pro-
duces mixed text and
graphics. The printer’s mem-
ory accepts data for one
page while it processes an-
other page and is expand-
able up to 17 MB via three
SIMM slots.

Price: $6995.

Contact: Hewlett-Packard
Company Inquiries, 19310
Pruneridge Ave., Cuperti-
no, CA 95014, (800) 752-
0900.

Circle 1293 on Inquiry Card.

DrawingBoard ll
Goes Serial
to the Mac

he Macintosh Edition

of DrawingBoard II has
a Macintosh serial port
connection in addition to the
original Apple Desktop Bus
port, letting you choose your
connection. Another new
feature is a pressure-sensitive
pen, which lets you control
the thickness and density of
your lines simply by the
amount of pressure you exert
when using it. The pen
comes cordless or with a
cord. The board has a reso-
lution of 1000 lines per
inch and an accuracy of
+ 0.010 inch.
Price: $495 to $3145.
Contact: CalComp, Inc.,

NEWS

WHAT'S NEW +« PERIPHERALS

Hewlett-Packard’s LaserJet 111Si for the Macintosh.

Digitizer Products Group,
14555 North 82nd St.,
Scottsdale, AZ 85260, (800)
458-5888 or (602) 948-
63540; fax (602) 948-5508.
Circle 1294 on Inquiry Card.

A Fast CD-ROM
for the Mac

he Access CD/Allegro

CD-ROM drive for the
Macintosh features a 310-
ms access time and an aver-
age data transfer rate of 153
KBps. The formatted capac-
ity of the drive is 599 MB
in Mode 1 and 683 MB in
Mode 2.

In addition to supporting
AppleShare, System 7.0, and
TOPS, the Allegro has dual
50-pin SCSI connectors, a
push-button SCSI ID switch,
and a SCSI-2 connection.

Its headphone and RCA jacks
provide audio output.
Price: $799.

Contact: Optical Access
International, 800 West
Cummings Park, Suite
2050, Woburn, MA 01801,
(800) 433-5133 or (617)
937-3910; fax (617) 937-
3950.

Circle 1295 on Inquiry Card.

Expresso Scans
Slides for One

E Xpresso, a personal,
stand-alone slide scan-

ner that works with PCs

and Macs, outputs images as
standard NTSC video and
can be hooked directly to a
TV monitor or VCR. You
can capture images on your
computer using frame grab-
ber boards such as RasterOps
Colorboards or the True-
vision board.

Expresso has an invert
switch that outputs
color negatives
as positive
images. The
unit’s X3 zoom
lens enlarges de-
tails of a slide or
negative.

Price: $999.
Contact: Raster-
Ops Corp., 2500
Walsh Ave.,
Santa Clara, CA
95051, (408)
562-4200; fax
(408) 562-4065.
Circle 1296

on Inquiry Card.

Expresso scans
slides neatly right
on your desk.

Roomona
Fast Drive

w ith 2.4 gigabytes of
unformatted capacity,
the Model 1924 5%-inch
hard drive has a spindle
motor speed of 5400 rpm.
The SCSI-2 controller sup-
ports 10-MBps data trans-
fer rates.

Price: $7995.

Contact: Micropolis Corp.,
21211 Nordhoff St., Chats-
worth, CA 91311, (818)
709-3300; fax (818) 709-
3497.

Circle 1297 on Inquiry Card.

Simplicity Is a
Portable Drive

he 2-pound Simplicity

Portable Drive has 40-,
80-, or 120-MB capacity.
The drive attaches to your
PC’s parallel port without
requiring a card.
Price: $499 to $899.
Contact: Simplicity Com-
puting, Inc., 415 Madison
Ave., New York, NY
10017, (800) 275-6525; fax
(212) 678-6143.
Circle 1298 on Inquiry Card.

|

C
il —¢

\/

NOVEMBER 1991 *« BYTE 79



WHAT’S NEW +« ADD-INS

Multimedia
on Your Desktop

he VGA Broadcaster

board adds multimedia
to your computer by letting
you record on a VCR, display
ona TV, or project with a
video projector what you see
on your screen. You attach
the VGA Broadcaster to your
present VGA card’s feature
connector.

Configured as a com-
plete system, the board
comes with software for
digital sizing and positioning
of video output. You un-
derscan the computer screen
image, letting the full
image be viewed on a stan-
dard video monitor. Fea-
tures include NTSC/RS-170
video and S-video output,
RGB/Sync RS-170 with key
signal, and Sync input for
genlock.

Price: $695; optional
Video Mixer, $695.
Contact: IEV Corp., 3030
South Main St., Salt Lake
City, UT 84115, (800) 438-
6161 or (801) 466-9093; fax
(801) 466-5921.

Circle 1299 on Inquiry Card.

Add Ports
to Your PC

F our parallel ports for
printer and scanner ap-
plications are yours with

the Quad LPT card. Compat-
ible with ISA, EISA, and

AT computers, the Quad LPT
eliminates the need for ex-
ternal expansion boxes. You
can configure the ports as
standard AT ports or general-
purpose /O ports.
Price: $295.
Contact: Computer
Modules, Inc.,
2348C Walsh

Ave., Santa Clara,
CA 95051, (408)
496-1881; fax (408)
496-1886.

Circle 1300 on Inquiry Card.
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The VGA Broadcaster adds multimedia to your VGA board.

Smart
and Modular
CPU Cards

odular Smart Sim
CPU cards fitintoa
custom eight-slot passive
backplane. The boards in-
clude a 386SX processor,
AT 1/0, 2 to 16 MB of RAM,
and a power supply.

With controllers for a
floppy drive and an Intelli-
gent Drive Electronics hard
drive, as well as for a key-
board and a mouse. the

miniature cards support an
external monitor or LCD

via an 800- by 600-pixel
VGA chip and provide one
serial and two parallel ports.
Five slots are open on the
backplane. The full config-
uration is 5%, by 17}, by

2 inches.

Price: $1096.

Contact: Dover Electron-
ics, 1108 Boston Ave., Long-
mont, CO 80501, (800)
848-1198 or (303) 772-5933;
fax (303) 776-1883.

Circle 1301 on Inquiry Card.

The Quad LPT card gives you four additional parallel ports.

Upgrade Your
286 to a 386SX

he Cumulus 3865X
Card with Windows 3.0
upgrades your 286 machine
with its 16-MHz Intel 386SX
processor. The 1%- by 1'-
inch card also supports a
387SX math coprocessor.
The card plugs into the 286
processor socket.
Price: $299.
Contact: Cumulus Corp.,
23500 Mercantile Rd.,
Cleveland, OH 44122,
(216) 464-2211; fax (216)
464-2483.
Circle 1303 on Inquiry Card.

Ultra Features
on an Ultra
Controller

he Ultra 22F EISA-

compatible ESDI con-
troller provides 32-bit bus-
master support and has 64
KB of intelligent read-
ahead buffer memory. The
board’s menu-driven BIOS
lets you boot from DOS
without external drivers.

Under DOS 5.0, the
BIOS supports four drives
without additional soft-
ware. Drivers that support
EISA 32-bit bus-master
transfers to other operating
systems ship with the
board.

Able to co-reside with
other hard drive controllers,
the Ultra 22F is compatible
with 16-bit ISA and 32-bit
EISA operations and sup-
ports drives as large as
2 gigabytes.

Price: $595.

Contact: UltraStor Corp.,
15 Hammond St., Suite 310,
Irvine, CA 92718, (714)
581-4100; fax (714) 581-
0826.

Circle 1304 on Inquiry Card.
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With SCO” Open Desktop, corporate users
can run mission-critical applications

in windows concurrently with personal
productivity packages—on advanced
PCs—today!

Get the integrated UNIX" operating system
that gives you advanced computing capa-
bilities—windowing interface, true multi-
tasking, built-in networking, SQL database
access, and DOS compatibility—all in a
single package:

SCO Oren Deskrop

With SCO's JSB MultiView DeskTop,
Microsoft” Windows™ power users can
access the wide-open, information-rich
world of advanced UNIX systems—on
standard PCs—today!

Get the Windows-to-UNIX interface that
gives you the powerful ability to run DOS,
Windows, XENIX, and UNIX applications
simultaneously—and easily transfer files
and “copy and paste” between them—all
in a single package:

SCO’s JSB MurnView DeskTor

Have it your way with SCO!
Call (800) SCO-UNIX (726-8649)

SCO el

THE SANTA CRUZ OPERATION

1991 The Santa Cruz Operation, Inc. All Rights Reserved. SCQ, the SCO logo, and Open Deskiop are regi

rks of The Santa Cruz Op Inc. in the U.S.A. and ather countries. All other brand or product names are or may be trademarks of,

and are used o identify products of, their respective vendors The Santa Cruz Operation, Inc. PO. Box 19D0, Santa Cruz, California 95061-1900 (408) 425-7222, FAX: (408) 458-4227, E-MAIL: ... ounet!sco!sco-info sco-info« scoCOM, The Sasta Cruz
Operation, Inc., Federal Systems Group, 2100 Reston Parkway, Suite 10, Reston, Virginia 22091 USa, (703) 715-8700, FAX: (703) 715-8750 E-MAIL: ... uunet!sco! federal federal@ scoCOM: SCO Canada, Inc., 130 Bloor Street Wes1, (0th Floor, Toronto,
Ontario MSS INS Canada, (416) 922-1937, FAX: @16) 922-8397 E-MAIL: ... uunet!scocan'info; The Santa Cruz Operation, Lid., Croxley Centre, Hatters Lane, Watford W1 8YN, Greal Britain, +44 (0) 923 816344, LAX: +44 (0) 923 BIT78 TELLX. 917372

SCOLON G. E-MAIL: .. .ukc!scol!scol-nfs  sco-info @ scoCOM
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Meet your

As you've probably heard by now; Its sleek, award-winning shape
there are quite alot of things to see and  was designed to fit your hand perfectly:
do in theWindows™environment. Andthe ~ So you'll find it’s easy to maneuver and
Microsoft” Mouse is the perfect way for  incredibly comfortable to use.
you to takein all the sights. Maybe that’s why over 3 million

© 1991 Microsoft Corporation. All nights reserved. Printed in the U.S.A. In the 50 United States, call (800) 541-1261, Dept. V52; outside the 50 United States and Canada, call (206) 936-8661.Custome




Y

people have chosen the Microsoft Mouse as Or head on over to your nearest
their personal Windows computing guide. ~dealer. Theyd be more than happy to
So if youd like more informationon.  arrange a tour just for you.

the industry-leading Microsoft Mouse, Mmolt
just call (800) 5411261, Department V52.

“anada, call (416) 568-3503. Microsoft and the Microsoft logo are registered trademarks and Windows is o trademark of Microsoft Corporation. The Microsofi Mouse is patented (No. 302,426).




Use Voice
Commands
to Run Your PC

peech Secretary, joint-

ly produced by Verbex
Voice Systems and Applica-
tions Express, is a hardware/
software combination that
lets you use vocal input to op-
erate data-processing appli-
cations. You can use the
product on your PC to run
applications varying in so-
phistication from letter dic-
tation to mathematical equa-
tion development.

Speech Secretary is
available with a 300-, 830-,
or 2200-word vocabulary.
The vocabularies include
common words and a pho-
netic library. You choose
words by spelling them out
or using abbreviations or
macros. The software in-
cludes HandiWord, a mem-
ory-resident program that
uses statistically weighted
predictions to choose words
for you. HandiWord under-
stands regional accents and
comes in foreign language
versions.

The Verbex speech-rec-
ognition hardware is available
as an add-in card or stand-
alone unit. Both configura-
tions include noise-reduc-
tion microphones.

Price: $4835 to $7000, de-
pending on vocabulary and
configuration.

Contact: Applications Ex-
press, 179 Avenue at the
Common, Shrewsbury, NJ
07702, (908) 389-3366; fax
(908) 542-6762.

Circle 1305 on Inquiry Card.

NEWS

WHAT’S NEW +« OTHER HARDWARE

Speech Secretary lets you use normal speech 1o run desktop
publishing, graphics, word processing, and other applications.

Security Options
for Multiple
Platforms

Three vendors offer differ-
ent solutions to your data se-
curity problems.

unSoft lets network

managers create their
own security systems for
Unix networks. Account Re-
source Manager (ARM)
and Automated Security En-
hancement Tool (ASET)
run on Unix software plat-
forms that comply with
SPARC Compliance Defini-
tion 1.0.

ARM lets you specify
parameters for functions
such as length of password
and number of log-in at-
tempts. You can further in-
dividualize your security sys-
tem by using ARM to
enforce limits on certain
areas or systems within the
network. Other features in-
clude password aging, user
account expiration, and ac-
cess hour restriction.

ASET lets you adjust the
level of security on the net-
work. The software main-
tains the network at your in-
dicated level of security and
reports unresolvable prob-

lems, such as a user account
that lacks a password.

ARM and ASET are
available as a package.
Price: $295 for a single-
machine version; $4500 for a
site license.
Contact: SunSoft, 2550
Garcia Ave., Mountain View,
CA 94043, (415) 336-0678.
Circle 1306 on Inquiry Card.

he GateKeeper is a

simple, low-cost securi-
ty option for PC users. The
card installs in one slot and
activates at power-up to
prevent unauthorized boot-
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up. The GateKeeper acti-
vates before the operating
system loads and becomes

invisible when you enter one
of 15 passwords. The 2- by
33%-inch 8-bit card works
with IBM PC systems and
compatibles.

Price: $49.95.

Contact: JDR Micro-
devices, 2233 Branham
Lane, San Jose, CA 95124,
(408) 559-1200; fax (408)
559-0250.

Circle 1307 on Inquiry Card.

he DataCryptor pro-

tects your data by en-
crypting it as it is trans-
mitted via modem. The
product uses the U.S. Gov-
ernment’s DES encryption
algorithm and a numeric
key, which you select to
scramble information.
Once you transmit your data,
it can be decrypted only by
another DataCryptor pro-
grammed with your numer-
ic key. The encryption pro-
cess is transparent to the
user. You can use the Data-
Cryptor between any two
serial devices.
Price: $695.
Contact: Triton Systems,
Inc., 109 Scenic Dr., Pass
Christian, MS 39571, (800)
367-7191 or (601) 452-3925;
fax (601) 452-2007.
Circle 1308 on Inquiry Card.

Stop Shocking
Your System

ow you can dissipate

harmful static buildup
with the touch of a finger.
The Touch It static mat sits
under your keyboard or sys-
tem and directs static through
a grounding cord rather
than into your CPU. The
mats are putty-colored and
come in four sizes.
Price: $16.95 to $29.95,
depending on size.
Contact: Computer Cover-
up, Inc., 2230 South Calu-
met, Chicago, IL 60616,
(800) 282-2541 or (312) 326-
3000; fax (312) 326-3032.
Circle 1309 on Inquiry Card.
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REMARKABLE!

FLYTECH'S NEW NETWORKABLE CARRY-1 COMPUTERS ARE THE PERFECT
DESK-CORNER PCS FOR TODAY'S COMPUTER-COMFORTABLE EXECUTIVE,
WHO WANTS HIS DESK BACK.

Carry-1 booksize desktop PCs can be at hand wherever you work, whenever you work. Small, yet
powerful, they are completely compatible with all DOS and Windows applications. Now our 5000 series

adds more versatility with two 16-bit expan- sion slots. But the essence of the Carry is
to be handy. It's still small enough to tote to . ET the corner of the desk where the work is
' Jiil

waiting.

Get the whole story. For the name of your nearest dealer, call 408-727-7373.

& s
CARRY-I

THE NEW STANDARD

’

COMDEX/FALL 91 BOOTH: S4050 Circle 8 on Inquiry Card.
_.YTECH GROUP INTERNATIONAL
S.A. OFFICE: GERMANY OFFICE: H.K. OFFICE: TAIWAN OFFICE:
Z1.: (408) 727-7373, 727-7374 TEL: (069) 746-081, 746-453 TEL: 305-1268 TEL: ©02) 785-2556 * FAX: (02) 785-2371, 783.7970
AX: (408) 727-7375 FAX: (069) 749-375 FAX: 796-8427 TELEX: 22233 FLTCO
wnralls: Sigma 61-2.9573777 Fax 81-2-9572013 Germany: Macrotron 49-89-420-8233 Fax 49-89-422-863 India: Unicorp 91-11-6831341 Fax 91-11-6845628 New Zosland: TL Systom 54-9-665805 Fax 64-9-665803
suia: Macrotron 0222-408-1543-0 Fax 0222-4081543-50 Greece: Altec 30-1-8832017 Fax 30-1-8818187 Kores: Mccoy 82-2-7436055 Fax 82-2-7431896 Singapore: Transniko 654758408 Kax 654713803
A/ Parsguay:Microfece 305-477-0222 Fax 305-477-3208 Hong Kong: Parkly 852-305-1268 Fax 852-796-8427 Maleysla: Comtec 60-3-274-8888 Fax 60-3-274-9988 South Africa: P.C. Mart 77-11-23-0131 Fax 27-11-23-3248
gium: Colem 32-41-676434 Fax 32-41-876515 Hungary: Minor 361:1224-687 Fax 361-1415-656 Mexico: Trionica 52-5-2581221 Fax 52-5-2691447 Spain: Abaco 34-485-11852 Fax 34-185-08093
bo: Ingram 56-2-2771518 Fax 56-2-334989 ely: Prima 39-522-518599 Fax 39-522-618539 Norway: Secus 47-2-722-510 Fox 47-2-722-515 Suudl Arsibia: Fife: 9663-8349796 Fax 9683-8335215
nce: M3C 33-1-4827-1976 Fax 33-1-4235-5916 larael: MLL 972-3-7515611 Fam 972-3-7516615 Netherlend: KN 31-20-6584141 Fax 31-20-6597436 Switzerland: Euro Softwam 41-22-622-020 Fax 41-22-615-650

UA: € 44-256-463754 Fax 44-256-843174
ow your Carry can have a 386 processor, a modem-and-fax card, and still have one extra 16-bit slot for expansion. Ready? Give us a call.



STACKER:
SOFTWARE

DOUBLES

YOUR DISK
CAPACITY.




Used to be, when your hard disk got full you had
to empty your wallet and buy a bigger one.

Or, you could buy yourself some time by
deleting a bunch of your files.

At Stac; we didn't think this was much of a
choice. So we invented Stacker”

In the process, we created an instant
bestseller. Which isn't surprising, considering
that Stacker instantly gives you twice the disk
capacity you had before.

You see, Stacker is fast. So fast, in fact, that it
actually improves the performance of many of
your applications.

Stacker is also 100% safe—something no other
data compression product on the market can say.

Which explains why every leading utility
software publisher and tape drive manufacturer
uses our technology in their own products.

Speaking of software publishing and hardware
manufacturing, we do both.

Now, arent you glad
you didnt rush out and buy
a new hard disk?

Which means we give
you a choice.

If your PC can't spare
a slot, or if your PCis a
portable, a laptop or a
notebook, the software on
the opposite page is just
what you need.

But if you're one of those

How?

By compressing all the files on your disk—
applications, utilities, documents, spreadsheets,
data, everything—using our patented Stacker
LZS data compression technology.

Don't know a thing about data compression?

Don't worry. You don't have to.

In fact, you don't have to think about Stacker
at all.

Stacker works behind the scenes, expanding
your data when you need it and compressing 1t

again as it goes back to disk.

=

- Automatically
5 It doesn't even matter
DATA Mum what kind of software you
) use. Because Stacker is
- 100% compatible with
. everything from business
f%&sfm and graphics programs to
instantly compressesd.  undelete utilities and low-
Then, azzgh;nw ZZ,W PC  level formatters.
SZC o insly é‘zy Not to mention the latest
expands i versions of DOS and
You don't have Windows:
to do a thing. If you think doubling your

disk capacity will slow you down, think again.

who insist on smaller driver size and the highest
possible speed and compression ratio, you'll want
to install one of our three hardware versions.
Installation, by the way, is a snap. Just plug the
board into
any slot—no
jumpers .
or switches 4ARDWA
to set. DOUE
The JUR L
software A D/ -
practically ‘
installs
itself. It even

In addition to the software-only
version, Stacker s now available in three
co-processor-with-software

optimizes  yersions: Stacker XT/8, Stacker AT/I6 and
your disk  Stacker MC/I6, euch featuring the
for you. unique Stacker LZS chip.

To find just how much Stacker can do for
your disk, your data and your wallet, call
1-800-225-1128 Ext. 298. Or ask your dealer for a
demonstration.

And see how well we Stac up.

SINC

The Data Compression Company

Circle 44 on Inquiry Card.
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Smart Faxing
for the Mac

F ully System 7.0 com-
patible, the Smart One

MacFax gives you Class I1
faxing on the Mac. The
9600-bps fax/2400-bps data
modem has an on-board 16-
bit microcontroller for full
background operation. It
automatically detects and
routes incoming fax and data
calls and lets you send a fax
from within any Mac applica-
tion. Additional features in-
clude unlimited-capacity
multiple phone books,
time-scheduled transmis-
sions, and file merge.
Price: $299.

Contact: Best Data Prod-
ucts, Inc., 9304 Deering
Ave., Chatsworth, CA
91311, (818) 773-9600; fax
(818) 773-9619.

Circle 1310 on Inquiry Cord.

Terminal
Emulation and
Remote Access

last Professional lets

you emulate minicom-
puter or mainframe termi-
nals, remotely control an-
other computer, and access
E-mail or a printer from a re-
mote PC. LAN systems it
works with include NetWare,
EtherTerm, TokenTerm,
StarLAN, NetBIOS, and Net/
One. The software gives
you full screen and keyboard
remote control and auto-
matically translates MDA,
CGA, EGA, VGA, MCGA,
and Hercules text and graph-
ics. Video scaling gives fast
and accurate terminal
emulation.
Price: $295.
Contact: Communications
Research Group, USRo-
botics, Inc., 8100 North
McCormick Blvd., Skokie,
IL 60076, (800) 242-5278.
Circle 1311 on Inquiry Cord.

NEW)S

WHAT’S NEW « CONNECTIVITY

The Smart One MacFax is System 7.0 compatible.

Mac Multimedia

v oice Impact Pro, a
sound recording and
editing product, provides
all Macintosh owners with
the advanced sound capabi-
ities included in the Mac LC
and IIsi, according to Ar-
ticulate Systems. An exter-
nally clocked, asynchro-
nous serial device, Voice
Impact Pro has a built-in
digital signal processor, a
unidirectional microphone,
and on-board digital
compression.

Interrupt-driven with a
RAM buffer, Voice Impact
Pro lets you record while
your Mac continues to oper-
ate in other programs.
Shipping with the product is
Voice Record software,
which lets you cut and paste,
copy, and adjust the volume
of a sound without rerecord-
ing the entire sound. You
can import and export sound
fikes from one document or
application to another from
within any Mac application
that supports sound input.
You can also record sound
from an external audio
SOuECe.

Price: $299.

Contact: Articulate Sys-
tems, 600 West Cummings
Park, Suite 4500, Woburn,
MA 01801, (617) 935-5656;
fax (617) 935-0490.

Circle 1312 on Inquiry Card.

Three-in-One
Cards for the Mac

E ach of the three cards

in Asanté’s family of
three-in-one networking
cards for the Mac gives you
connectivity to thick, thin,
and 10Base-T Ethernet. Each
card is designed to support
the upcoming fiber-optic and
wireless standards.

The cards are the Mac-
Con3 for NuBus, which
works with Mac I1 com-
puters, except for the IIsi; the
MacCon3 for SE; and the
MacCon3 for IIsi, which
works with the Mac IIsi and
SE/30.

The MacCon3 cards
automatically sense the type
of cable to which they are
connected and configure
themselves accordingly
without your having to recon-
figure the software or use
jumpers or switches. Net-
work operating systems
supported include TOPS,

AppleShare, NetWare, 3+
Open, TCP/IP, and DEChnet.
Price: $379.

Contact: Asante Technol-
ogies, Inc., 404 Tasman Dr.,
Sunnyvale, CA 94089,

(408) 752-8388; fax (408)
734-4864.

Circle 1313 on Inquiry Card.

0S/2 Gets
Network
Navigator

etwork Navigator
0S/2 consists of two in-

tegrated components for
software and data distribu-
tion. Dispatcher for OS/2,
an LU 6.2-based store-and-
forward platform, uses a
queued file transfer ap-
proach. Autopilot for OS/2
completes the distribution
and collection by automat-
ing the remote installation of
software and data updates.

The Dispatcher has Pre-
sentation Manager (PM) and
command-line interfaces. It
is CUA/SAA compliant and
allows multiple concurrent
interactions and sessions.

The Autopilot automates
remote installation of soft-
ware and data updates by
extending OS/2 and Rexx
command files with util-
ities. It operates in the back-
ground to find and execute
the newly received Autopilot
instruction files. Its point-
and-select PM interface to
PKZip compresses and con-
solidates files into a single
package.
Price: $375 per PC.
Contact: Annatek Systems,
Inc., 1655 Walnut St., Suite
200, Boulder, CO 80302,
(303) 444-6675.
Circle 1314 on Inquiry Card.
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24-BIT COLOR

PANTONE MATCHING SYSTEM  OLE

UNiJO/REDO SEARCH & REPLACE  AUTO NUMBERING

EQUATION EDITOR |

Introducing
Ventura Publisher 4.0
for Windows.
Because pagemaking just doesn't
make it for real publishing. That's
where the document-making power
of Ventura Publisher® wins.

“PageMaker is still the better choice
for graphic artists, but Ventura [3.0]
is better for everyone else?

PC World, June 1991

And Ventura Publisher 4.0 for
Windows is even better. For everyone.

Quality witha
money-back guarantee.
We're so sure Ventura Publisher 4.0

will win you over, we're offering a
no-risk free trial. If you're not satis-

mEE $

fied within 60 days, your purchase
price will be fully refunded*

New features & ease-of-use.
A few examples:

v Search and replace for text,
attributes, tags. v Spell check, multi-
lingual hyphenation. * Undo/redo.

v Over 50 new style sheets. ¥ And lots
more. Plus Adobe Type Manager free
with purchase.

We've always beaten pagemaking
for real publishing. Ventura Publisher’s
automation lets you format documents

of any length without repeating steps
manually. And it does tedious jobs

like footnoting, table creation, and cross
referencing quickly and easily.

24-bit process colorand
PANTONE support for the PC.

Get the impact and excitement of color
with a single-vendor solution. Ventura
Publisher 4.0 plus new Ventura color
extensions let you create professional
quality, fully-separated pages on
the desktop. All using Windows.

ANTONgs
19707

New Ventura Publisher 40 for Windows.

OLE! For faster,

easier Commurications.
Ventura Publisher 4.0 is also one of
the first programs to use Object
Linking and Embedding (OLE). OLE
helps you keep Ventura documents
current automatically as linked or
embedded source files change.

$129 upgrade offer—call today.
Offer available to registered users of
any Ventura Publisher DOS/GEM or
Windows Edition. Call the toll-free
number below.

Upgrade from PageMaker.
With Ventura: $195.
PageMaker owners can now buy
Ventura Publisher 4.0 for just $195.
But act now—it’s a limited time offer.
Call today for full
details.

(800)822-8221

eanjuan

i£
i
1
=
i
7
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Ventura Software Inc.
A Xerox Company

"_

SPELL CHECK  AUTOMATIC TABLE OF CONTENTS

WORD FORWINDOWS FILTER

INTEGRATED TABLES

AUTOMATIC FOOTNOTES

*Refunds 10 be made by Ventura or retarler. depending on where purchased PC World quote reprinted with the permission of PC World June 1991, "Face-off PageMaker vs Ventura, by Chnistine Whyte/Richard Jantz Ventura Publisher®is a
trademark of Ventura Sofltware Inc . a Xerox compuny, XEROX® 15 a trademark of XEROX CORPORATION All other produet names and trademarks are the property ol their respective owners, Ponted in USA © 1991, Ventura Soliware Inc

Circle 59 on Inquiry Card.



Manage Your
Network
with Insight

F our new network man-
agement tools help iso-
late and solve LAN prob-
lems quickly, Intel says. The
products are NetSight Sen-
try, an Ethernet and Token
Ring network monitor; Net-
Sight Analyst, a portable
protocol analyzer; NetSight
Professional, a network
monitor and protocol ana-
lyzer with real-time data col-
lection and diagnostics; and
LANSight Support, an en-
hanced version of LAN-
Sight 2.0, a Windows-com-
patible utility for managing
your network.

Price: NetSight Sentry,
$1995 and $2995; NetSight
Analyst, $995; NetSight
Professional, $7995 and
$8995; LANSight Support,
$395.

Contact: Intel Corp., 3065
Bowers Ave., Santa Clara,
CA 95052, (800) 538-3373
or (503) 629-7354.

Circle 1315 on Inquiry Card.

SuperStations
for Neural
Networks

he SuperStation/PC

and the SuperStation/
SPARC neural network
workstations are designed to
make applications develop-
ment faster and generate
high-precision networks.
The SuperStations include
NeuralWare’s NeuralWorks
Professional II/Plus network
development software.

Based on a 33-MHz 486

chip, the SuperStation/PC in-
cludes a 40-MHz Alacron
860 board with integrated
software that lets you com-
pile on the fly, 16 MB of

NEW)S

WHAT’'S NEW +« CONNECTIVITY

The NetSight Sentry, an Intel network management tool.

RAM, and an AT channel
interface. The system has 8
MB of RAM, 256 KB of
cache memory, a SCSI con-
troller, six EISA slots
(three available), two serial
ports, and one parallel
port. The SuperStation/PC
comes with a 16-inch NEC
MultiSync 4-D video moni-
tor, a 256-color Super VGA
video board, a 3'%-inch flop-
py drive, and a 200-MB
SCSI drive with 512 KB of
cache memory.

The SuperStation/SPARC
combines a Sparcstation with
a 40-MHz Sky Station; like
the SuperStation/PC, it lets
you compile on the fly. The
SuperStation/SPARC features
32 MB of RAM., SCSI and
Ethernet connections, two
serial ports, and an S-bus.
Also included are a 16-inch
Trinitron monitor, a 256-
color Super VGA video
board, a 3'%-inch floppy
drive, and a 414-MB internal
hard drive.

Price: SuperStation/PC,
$29,995; SuperStation/
SPARC, $55,995.

Contact: NeuralWare,
Inc., Penn Center West,
Building IV, Suite 227,
Pittsburgh, PA 15276, (412)
787-8222; fax (412) 787-
8220.

Circle 1316 on Inquiry Card.

Large-Screen
Video and
Ethernet

he Ethernet Display

System combines Ether-
net and large-screen video
on a single card that has two
built-in transceivers. For
the Mac LC and SE/30, the
system supports twisted-
pair and thin Ethernet.
Ready to use right from the
box, the system gives net-
work users instant access to
shared information. The card
supports Mobius’s one- and
two-page displays and Apple
and compatible full-page
monitors.
Price: One-page display,
$1095; two-page display,
$1295; video/Ethernet card
alone, $595.
Contact: Mobius Technel-
ogies, Inc., 5835 Doyle St.,
Suite 111, Emeryville, CA
94608, (800) 669-0556 ar
(415) 654-0556; fax (415)
654-2834.
Circle 1317 on Inquiry Card.

Ethernet
Transceiver Gives
You 10Base-T

10Base-T twisted-pair

Ethernet transceiver,
the Model 177 lets you up-
grade your LAN coaxial
Ethernet adapters and wir-
ing networks to 10Base-T.
You attach the Model 177
directly to Ethernet equip-
ment such as a PC adapter,
bridge, or repeater that sup-
ports an AUI interface. You
can also attach it via an
Ethernet transceiver cable.

Four LEDs indicate link,

collision, receive, and trans-
mit status. The transceiver
gets its power from the AUI
port and uses an RJ-45 con-
nector for the 10Base-T port.
Price: $119.
Contact: Telebyte Technol-
ogy, Inc., 270 East Pulaski
Rd., Greenlawn, NY
11740, (800) 835-3298 or
(516) 423-3232; fax (516)
385-8184.
Circle 1318 on Inquiry Card.

Entrust Your
Memory
to a Bank

2.7-gigabyte disk stor-

age/5-gigabyte tape
backup subsystem,
Memorybank II for Mac net-
works is compact enough to
fit on your desk. The System
7.0-compatible unit fea-
tures two hard drives, a
13.5-ms seek time, and a
SCSI connection with trans-
fer rates of up to 10 MBps.
The tape backup system has a
maximum transfer rate of
500 KBps.
Price: $9900 and up.
Contact: Memorybank,
Inc., 2223 Packard Rd.,
Suite 12, Ann Arbor, MI
48104, (800) 562-7593 or
(313) 761-2782; fax (313)
761-3263.
Circle 1319 on Inquiry Card.
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FULL 24-BIT COLOR FULL PROCESS COOLOR SEPARATIONS RGB, HLS. CMY, CMYK PRESS GAIN COMPENSATION DIGITAL DENSITOMETER

Ventura announces the =
most colorful news in PC

& publishing history

New Ventura colo without the complexity or cost of I T_—T _

extensions: process COlOT traditional separation processes. \ l} , I A - 7

from the desktop to film. Color correct and separate i H ‘ | A [ ,

* Now get the impact and excitement of lmages PTOfeSSlOﬂﬂHY ) akd®. 4 TN it |

M color with a single-vendor solution. Ventura ColorPro™ High end, state- real-time color correction, image-
T Ventura brings you the complete of-the-art color image processing with editing, and masking for images of any
y ' spectrumof [ E———— =Iz] size or resolution. Plus special
color prepress e ‘ naawes 1| effects and creative tools to

software. To alter and enhance your image

until it's picture perfect.

scan. retouch,
color correct, and

color separate—all More COflOT for
using the casy and more sottware.
intuitive Windows interface. Both Ventura ColorPro and
Ventura PhotoTouch .

Quality scanning

are compatible
nside Ventura.

with software that

T
b {::nisn
< €]

z ) 5
Ventura Scan.™Scan black and | supports EPS, B N 5.
white, grayscale or full-color " I‘J | 1 l= | DCSor TIFF files, 2 -
images directly into Ventura n o o | g sox Eag including DTP, ? ;
Publisher® 4.0 for Windows. , =3 paint, draw and ¥ ‘
Color correct before you scan. Get the ease of Windows. lts precise, full- word processing programs. ———
professional quality using a range of featured image color-correction and To put the power of color into your
popular reflective, slide or trans- separation controls are designed for publications, put Ventura color
parency scanners. the demanding professional who extensions on your PC. Call today or
Pay . requires trade-quality results. With see your dealer for more information.
1ssc " Full-page desktop separations. o, I 4
PC speed, flexibility and economy. 800) 822-8221
Ventura Separator™ Create professional . ( 3
color separations of Ventura Publisher Enhance your image. Vent Soft p
documents with text, graphics, and Ventura PhotoTouch™ Professional O e oL (i
. - . : i A Xerox Company NE
continuous tone color imagesin place,  retouching for grayscale or color. With ¥ \ vx‘sg
y =t

ready to print. For quality color

AL Y v 'Q:la

Y | “’“”’ The NewVentura 7
J %) ColorExtensions. %

SCANNING UNSHARP MASKING BMP. TIFF. DIB, TARGA, VIFF. POSTSCRIPT, SCITEX CT ELIMINATE MANUAL STRIPPING TONE CURVE CORRECTION

f:

Ventura Publisher® Ventura Scan™ Ventura Separator.™ Ventura ColorPro”™ and Ventura PhotoTouch™ are trademarks of Ventura Software Inc . a Xerox company XEROX® 1s a trademiark of XEROX CORPORATION
Al other product names and trademarks are the property of sherr respective owners Venwra PC color extensions were developed by Prefress Technologies, Inc Pninted in USA © 1991, Ventura Software Inc
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Wrong.

‘ ‘ you need look no further than

Version 1.02.
FOZCI’I;E?S;WS Jatabase from Fox Software

has succeeded :
leader in innovation,

dBASE as the industry
power, and Spee

LI
winning combination t

df"a

29

—PC Magazine 5/28/91

Wiite.

Don't get us wrong -we love the quote. And
FoxPro 1.02 really was that good.

But we've just released FoxPro 2.0. And it’s
more innovative, more powerful, and far, far faster.
You'll have to write (or call) for details, but

here are some of the highlights:
In tests against IBM's DB2 on a mainframe,
FoxPro on a PC was 4 times faster

| A Y

i 1 i 1 querying a million-record, 200

(SN B B .

| "4 == megabyte database.

2 &9 And against other PC database
L.

management systems like dBASE and
Paradox, it's devastating, thanks to
our patent-pending Rushmore™
query optimization techniques.

EDITORS’
CHOICE

The DBMS that acts like a Mac and runs like a
mainframe. In DOS.

On top of its state-of-the-database-art perform-
ance, FoxPro 2.0 with its CUA-like interface gives
you the ease-of-use of a Graphic User Interface
(GUD on your character-based DOS PCs.

You use pulldown menus to open multiple
windows you scroll through, reposition and resize
using keyboard shortcuts or a mouse.

Our Fourth Generation Language (4GL) tools
make screens, menus, reports and [abels a snap.
Create your own custom data entry and viewing
screens just by picking-and-clicking to position
data, buttons, check boxes and scrolling lists



thing into your own custom applications without
writing a single line of programming code.

But that’s only the tip of the iceberg.

Our new demand paging memory manage-
ment works with the memory you have now
while speeding up your single-user and
networked applications.

Our new compound indexes are as small as a
quarter the size of those in competitive products
and far, far faster.

Our new Relational Query-By-Example (RQBE)
is a simple, interactive interface to the information
you need. Unlike other query systems, RQBE lets
you browse the answer table, or create an instant
database, report, labels or a business graph (with
our optional FoxGraph or other graphic program).

Behind its
friendly exterior,
RQBE creates an
efficient SQL SELECT
statement you can
add seamlessly to
any of your applica-
tions. And do the
same with our new
SQL INSERT and CREATE TABLE commands, {oo.

We've added over a hundred new and
enhanced commands and functions, including
one-to-many-to-many relations, new array
handling, and a BROWSE FOR command that
could be the basis for an entire application itself.

We've added a new project manager that
keeps track of all the needed files and any
changes then automatically builds your applica-
tions (and EXE files with our optional Distribution

Kit). And an API (Application Program Interface)
that lets you dynamically link to libraries written
in C or assembler (Library Construction Kit
optional) using a single FoxPro
command.

And we've made FoxPro
networking even better than
when NSTL said:“...multiuser
databases fall into two general
performance categories: FoxPro/LAN and all
the others.””

The new strategic standard for all your
database management needs.

FoxPro 2.0 is language-compatible with — and
improves the performance of — dBASE Il1+/IV and
earlier Fox applications, so you don't have to
relearn, retrain and rewrite. And you don't have to
change the way you manage your business.

I’s ideal for single-user and networked
applications. For order entry, accounting, and
sales management. For decision-support and
mission-critical systems. And for managing all
the other information you deal with every day.

And for your needs tomorrow, our high-per-
formance, highly-compatible Mac, Windows and
Unix versions are in development now, so you
can get a headstart on your cross-platform
applications with FoxPro 2.0 for DOS. And you'll
be ready for the Fox client/server solution,
planned for 1992.

Call for our free demo disk.

FoxPro 2.0 runs on a 512K XT yet in
extended mode (included) uses every bit
of power in a 386 or 486. For a free cop
of our fully-featured demo, write (or callg
Fox Software, 134 W. South Boundary,
Perrysburg, OH 43551.

How can you go wrong?

Call 1-800-837-FOX2 or 419-874-0162 today.
(Ask for Offer BYT-1001)

FoxPro2.0

The complete power trip.™

* Quote from Software Digest Ratings Report, Vol. 7, Issue 13 (Oct. 1990) refers to FoxPro 1.02. Software Digest s a registered trademark of NSTL, Inc. Prices valid only in U.S. and Canada.
Upgrade offer is for Single-User Version ony of FoxPro 2.0. FoxPre TM Fox Hokdings Inc.; other products and services are not. ©Fox Holdings inc. 1991,
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Mission-Critical
GUIs for
Windows, 0S/2

horeographer 2.0, the

GUI development envi-
ronment for creating mis-
sion-critical applications in
0OS/2, now supports Win-
dows 3.0, letting you move
applications between the
platforms by recompiling.
The GUI development tool
provides connectivity to new
or existing C or COBOL
programs.

With Choreographer 2.0,
end users and analysts can
develop an application’s
look while programmers de-
velop its behavior. For co-
operative processing, the
program’s 3270/EHLLAPI
(Extended High-Level Lan-
guage Application Pro-
gramming Interface) capabil-
ity lets you replace the
mainframe interface without
changing the underlying
application.

Price: $7500.

Contact: Guidance Tech-
nologies, Inc., 800 Vinial
St., Pittsburgh, PA 15212,
(412) 231-1300; fax (412)
231-2076.

Circle 1270 on Inquiry Card.
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WHAT’S NEW ¢« PROGRAMMING SOFTWARE

= GUId

New Accounts S )
Account X:
Password:
0 Savings O Electric
[ Checking 1 Mongage/R
[ Telephone
O MasterCard
R Ovisa
Create | Reset . |

Developers have used Choreographer to create cooperative
processing systems for factory-floor management, travel
reservation, and bank teller systems on OS/2. Choreographer
2.0 supports Windows 3.0; a version is planned for Motif.

Saber-C
for Unix:
The Sequel

s aber-C 3.1 now sup-
ports embedded Struc-

tured Query Language pre-
processors by Oracle and
Informix, and other stan-
dard SQL databases. The
programming environment
for Unix can load FOR-
TRAN code and supports
Hewlett-Packard’s SoftBench
platform on the HP 9000

“ !
at = OkIILIM )

Series 300 and 400.

If you’re developing a
database application, prepro-
cessor support lets you take
advantage of Saber-C and
work directly with your
original C source code even
if it contains embedded,
non-C statements, the com-
pany reports. Once you run
applications through a pre-
processor, Saber-C gives
you source-level debugging
and graphical browsers.

Other new features in-
clude support for dynamic
shared libraries on the Sun
platform.

Price: $2995.

Contact: Saber Software,
Inc., 10 Fawcett St., Cam-
bridge, MA 02138, (617)
498-3000; fax (617) 868-
6655.

Circle 1271 on Inquiry Card.
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The large screen at lower left is Saber-C’s main window,
which contains a source panel, message panel, and interactive
workspace. Other browsers are also shown.

A New Way
of Thinking
in C and Pascal

hink C 5.0, a major

upgrade to Symantec’s
development environment
for the Mac, has a rewritten
compiler and code genera-
tor for generating compact,
efficient code. A global op-
timizer lets you further re-

duce code size and execu-
tion time. Think C is also
now 100 percent ANSI
compatible, letting you port
applications to other plat-
forms, Symantec says.

Enhancements to the
Think Class Library include
dialog boxes, multiple-win-
dow documents, and support
for System 7.0. Version 5.0
also includes a class browser.
The integrated source-level
C debugger saves break-
points and data displays
across sessions.

Symantec says that
Think Pascal 4.0’s new In-
stant Project lets you create
a project with a single
command.

Both environments run
under System 7.0 in 24- and
32-bit modes.

Price: Think C, $299;
Think Pascal, $249.
Contact: Symantec Corp.,
10201 Torre Ave., Cuperti-
no, CA 95014, (800) 441-
7234 or (408) 253-9600; fax
(408) 253-4092.

Circle 1272 on Inquiry Cord.

32-bit Power
for DOS and
Windows

he C 8.5/386 Optimiz-

ing Compiler and Tools
lets you develop and debug
32-bit applications for DOS
and Windows. Along with
the C compiler, Watcom has
also released the 32-bit
FORTRAN 77/386 Optimiz-
ing Compiler and Tools.

The C 8.5/386 compiler
includes DOS/4GW, a 32-bit
DOS extender developed by
Rational Systems and based
on its DOS/16M product.
Price: $795 each.

Contact: Watcom, 415
Phillip St., Waterloo, Ontar-
io, Canada N2L 3X2, (800)
265-4555 or (519) 886-3700;
fax (519) 747-4971.

Circle 1273 on Inquiry Card.
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Diving

Now Avaliable For

Into C++ Without Raima

Object Manager Can Be Pretty Ugly

Raima Object Manager is
designed to enhance the elegance
of your C++ development.

The functionality required to store
objects is built into the base classes.
Development time is decreased.
Quality is increased. Plus, your
applications gain the performance
edge Raima products are known for.

Raima Object Manager is based on the
latest object-oriented technology and
db_VISTA III’s proven database
engine. You can add persistence to
objects and maintain complex inter-
relationships using direct reference,

relational, and network database models.

Inheritance is incorporated into Raima
Object Manager, yielding greater code
re-use and object extensibility. Now
you have the tool to more closely
model real world objects.

All Raima database products are
designed for C and C++ programmers,
providing a smooth transition from C
to C++. Available on MS-DOS,
Windows, UNIX, OS/2 and others.

Raima Object Manager prices start at
just $395.00. For more information on
turning the ugly into elegant, call

1-800-DB-RAIMA

(1-800-327-2462 ) Outside US.. 206-747-5570

Raim# Object Manager

The Object Storage Class Library

Raima Corporation

3245 146th Place S.E., Bellevue, WA 98007 USA  (206)747-5570  Telex: 6503018237 MCI UW

Raima products offer
unique advantages for C
and C++ development:

» Speed - offers unmatched
application performance.

= Portability - runs on all the
most popular environments.

* Royalty-Free - increases
profits, decreases overhead.

« Source Code Availability -
provides total programming
flexibility and control.

SUPPORTS

Borland C++"« ZortechC++"
Microsoft C"/ Glockenspiel™
UNIX/CFRONT

Fax: (206)747-1991

International Distributors: Australia: 612319 7177 Btlgmm 3227349818 Brazil: 55 11 531 5297 Central America: 516 28 07 64 Finland: 358 080405350 France: 33 1 46 09 27 84

Singapore: 6533 4061 Sweden: 46 13 111 588 Switzeriand: 41 64 517475 Taiwan: 886 2 552 3277 Turkey: 90 1 15205 16 United Kingdom: 44 992 500919 Uruguay: 598 292 0959

=
o
Germany: 49 7022 34077; 490214 91051 Italy: 3049829 1285 Japan: 81 33 865 2140 Mexico: 5283 49 53 00 The Netherlands: 31 2159 46814 Norway: 472 38 48 88 -
>
2]

USSR: 01 223599 07; 8122927210

Copyright ©F991 Raima Corporanion, All rights rescrved.  Phate; Fred Bavendan/AliStock
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WHAT’S NEW BUSINESS SOFTWARE

Application Databaseo Graph Rule Discovery fAnomaly/Conzstrain
1 )

I18: Discovery Module
trial Price—

Discover
Your Database
with IDIS

A n information discov-
ery system for PC appli-
cations and Structured
Query Language databases
combines automated data
analysis, graphics, statistics,
induction, and hypermedia
to analyze your data without
requiring you to formulate
and test hypotheses. IDIS,
the Information Discovery
System, automatically for-
mulates questions, executes
them, and collects the data.

IDIS can uncover inter-
esting, and unexpected, rules
and graphs that character-
ize the database. You can
focus IDIS’s analysis on a
specific task or let the pro-
gram analyze data on its
own, according to Intelli-
genceWare.

On the PC, IDIS can read
files in dBase DBF, Lotus
DIF and WKS, and ASCII
formats. IDIS supports data-
bases such as Sybase, Ora-
cle, Gupta SQLBase, DB2,
and the Teradata Database
Machine. A version is
planned for Sun/Unix
platforms.

Price: $995; for SQL sys-
tems, $10,000 and up.
Contact: IntelligenceWare,

ct InvB/GHP—

¥ ron " - -
D"3.111|" <= '“WEN DOL zRCL" <= ''12.8226"

'-@.77172" <= “BASIC BAL' <=

EN
EURO YEN 1YEAR' =

Hargin of Error: 3.62

“'2.2819"

“UERY POSITIVE":

IDIS, the Information Discovery System, analyzes your
database and lets you graph discovered patterns and rules in a
number of 2-D and 3-D charts and graphs.

Inc., 5933 West Century
Blvd., Los Angeles, CA
90045, (213) 216-6177; fax
(213) 417-8897.
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New Minitab
More True
to the Mac

L ike several other statis-
tical programs for the
Mac originally developed
for DOS or mainframe plat-
forms, early versions of the
Minitab Statistical Software
package didn’t have a true
Mac interface. But with the
release of Minitab 8.0 for
the Mac, you no longer have
to remember Minitab com-

Power Leads

File Edit  Becotd  Process

Sehedule

Expenses Lhilities

< =

First Nome | MONEKA

Phone 1 [415.72611722 £x.

Lost Neme | DEAN

Phone 2 |

Title VP MARKETING

Fox [415726-0467

Company | PYRAMID DATA. INC.

Type [DEVELOPER

Address

| 1000 E, WILLIAM ST SUITE 108

Rating I\ Pricnty ﬂ anary.

Address [

Calls [ gmig1 [ 7018

City | CARSON CiTY

Lt Call Dot Next Call Duo

Swe/Zip [NV 89701 USA

SRSt

Nates
346 pm

(i <)l o

{ Hore Inin ]
1981 1>

Sun' Mon Tue Wee Tiv Fa Sal

Very inleresting convers stion te: MBT)

Branch oftice:
PO Box 1199
El Granada. CA 54018

Met with Moneka regaeding speclal project using PowerOffice.
I

NENES
LN

[Status: Hot Lead!

Tedey S JUlIE1SEE = S06em

PowerLeads lets you access vital client information from a

single screen.

mands and their syntax.
Minitab 8.0’s true Mac
interface lets you use menus
and dialog boxes to find the
statistical method you need
and properly execute it.
Price: $695.
Contact: Minitab, Inc.,
3081 Enterprise Dr., State
College, PA 16801, (814)
238-3280; fax (814) 238-
4383.
Circle 1275 on Inquiry Card.

A Relational
Contact Manager
for Windows

owerLeads, a contact-
management and sales-

lead tracking system for
Windows 3.0, brings rela-
tional database power to the
task of prioritizing your day
and tracking clients.

PowerLeads supports
mail-merge and uses the
Windows interface to make
it easy to schedule call-
backs, plan daily activities,
track expenses, and generate
labels.
Price: $295.
Contact: Pyramid Data,
Inc., 1000 East William St.,
Suite 100, Carson City, NV
89701, (800) 972-7972 or
(415) 726-1722; fax (415)
726-0467.
Circle 1276 on Inquiry Card.

Activate Your
Business
Presentations

A complement to pro-
grams that produce

static slide and overhead
presentations, MacroMind
Action lets you combine
sound and motion with text
and graphics in your pre-
sentations. The package
comes with dozens of pre-
sentation templates to which
you can add your own text,
sound, or graphics.

A Clip Media Library in-
cludes a variety of special
sounds, still graphics, and
animations for you to use in
the presentation. Action can
import text, charts, and
graphics in various formats
for adding motion to presen-
tation elements.

The program lets you
manipulate the timing and
flow of the presentation
with an intuitive Timeline
feature and a VCR-like con-
trol panel.

Price: $495.

Contact: MacroMind,
Inc., 410 Townsend St.,
Suite 408, San Francisco,
CA 94107, (415) 442-0200;
fax (415) 442-0190.

Circle 1277 an Inquiry Card.

Peachtree Links
Accounting
to Billing

he Insight Expert Ac-

counting Series now
supports Timeslips ITI Ac-
counting Link (TAL) for the
Mac, letting you seamlessly
link any of the accounting
modules to the Timeslips
IIT time- and expense-track-
ing system.
Price: $395 per module.
Contact: Peachtree Soft-
ware, 1505 Pavilion Place,
Norcross, GA 30093, (800)
247-3224 or (404) 564-5700;
fax (404) 564-5888.
Circle 1278 on Inquiry Card.
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int allmums( buf, cp, n, 1_valid ! |

unsigned char wbaf, ==cp:

int *n:

unsigned char =l _valid:

{

register unsigned char shead

iy A
|

converted to NULLs

= ) || ( whead_pfr ==
whead_ptrs 8:
eise if (! isdigit( =head ptres ) )
retarn( BADCHARE) :

end_pte = head_ptr:

head _ptr = buf; /= reset bor

As a computer professional, you need the best text editor avail-
able. The new VEDIT PLUS 3.50 excels as the finest program-
mer’s editor and also for editing huge text and binary files that are
becoming commonplace.

Written entirely in assembly language, VEDIT is small and light-
ning fast. It's the first programmer’s editor that can edit any file -
600 megabyte CD ROM files, files downloaded from mainframes,
huge postscript and plotter output files, any binary file.

Incredibly, VEDIT is 30 to 100 times faster than other editors on
just a 3 megabyte file, and even faster on larger files. You may
not need to edit huge files today, but with files getting larger every
day, you will soon. And VEDIT is the only editor that can do it.

VEDIT
52sec .
21sec
2 sec

9:58 min
3:18 min

VEDIT’s breakthrough compiler support runs not only popular
compilers, but also your favorite linkers, debuggers and Make
programs from within the editor. When shelling to DOS, VEDIT
swaps itself and any desired TSRs out of memory, giving you as
much as 600K of available memory for compiling the biggest
programs with the biggest compilers.

Only VEDIT gives you
the advantages of a
powerful editor with
the convenience of an
integrated environ-
ment.

An intuitive user inter-
face with drop down
menus, hot keys,
mouse support, op-
tional scroll bars, con-
text sensitive help,
point and shoot file selection, 1000 level undo and a completely
configurable keyboard layout with unlimited keystroke macros
make VEDIT easy to use, easy to learn.

Just about everything in VEDIT is configurable. The keyboard
layout, the screen colors, the way control characters, long lines
and window borders are displayed, and much more, is all config-
ured with easy to use menus.

VEDIT is a registered trademark of Greenview Data, Inc. BRIEF is a trademark of Solutions
Systems. Sage Profession Editor is a trademark of Intersolv.

* Free evaluation disk is fully functional and can edit small files.

New VEDIT PLUS 3.50

The fastest text editor
for programming and
editing huge files.

DOS QNX

XENIX FlexOS

Emulate Wordstar, Word

Perfect, Brief, vi, others

« Edit text and binary files of
any size and line length

e Powerful macro program-

ming language for instant

"off-the-cuff" macros

e Also VEDIT Jr. for $29

¢ Mouse Support .
+ Drop-down menus

e Columnar blocks

e 1000 Level Undo

¢ Regular expressions
+ Small 80K size, fast
¢ Also VEDIT for $69

FREE Fully Functional Evaluation Copy
Call 1-800-45-VEDIT

VEDIT PLUS has every advanced feature you might expect.
Simultaneously edit numerous files, splitthe screen into windows,
search/replace with
regular expressions.
Automatic indent,
block indent, paren-
theses matching and
block operations by
character, line, file or
column speed pro-
gram development.
Word wrap, paragraph
formatting, justifica-
tion, centering and
many printing options
are ideal for text processing.

else IF C0 Ledig I shead ptese ) )
retural MAKMIE)

endytr - Seed_ytr
bead ptr + baf i

st for o o
5 100sChoune - Buteriduiect Lsc:facaps 'CoCesesl AlLTLiEIp

VEDIT PLUS has the most powerful macro programming lan-
guage of any editor. It eliminates repetitive editing tasks and lets
you create your own editing functions. The macro language
includes testing, branching, looping, user prompts, keyboard
input, string and numeric variables, complete control over win-
dows plus access to hardware interrupts, memory and I/O ports.
Source level macro debugging with breakpoints and tracing.

You can confidently order your copy of VEDIT PLUS today,
because it comes with a 30 day money-back guarantee. You will
immediately see why VEDIT has been the choice of 100,000
programmers, writers and engineers since 1980.

VEDIT PLUS - DOS single user license: $185; DOS network 5
user license: $295; UNIX/XEN{X, QNX, FlexOS/IBM 4680 single
CPU license: $285. Multiple user discount pricing is available.

Greenview Data

P.O. Box 1586, Ann Arbor, Ml 48106
(313) 996-1299, Fax (313) 996-1308
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LZENITH

data systems
Groupe Bull

1386 and i480 are trademarks of Inte] Corporation.
Microsoft Windows, and 1 AN Manager are trademarks of
Microsoft Corporation. NetWare is a registered tradenmark of
Novell, Inc Basyan and VINES are trademarks of Banyan Systems,
Inc. SCO is a trademark of Santa Cruz Operations. ISC is

a trademark of Intemational Systems Corporation. UNIX is a
registered trademark of American ‘felephone & Telegraph
Company.

Copyright © 1991 Zenith Data Systems Corporation.
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WHAT’S NEW + SCIENCE /| ENGINEERING SOFTWARE

DSP Goes 3-D

ADISP, the data anal-

ysis and display pro-
gram that combines data
analysis with the ability to
interpret large data sets vi-
sually and interactively, now
supports 3-D and 4-D plot-
ting capabilities, expanding
on the graphing functions.
DADISP 3.0 is available for
the X Window System on
Sun, IBM, DEC, Hewlett-
Packard, and Concurrent
work stations, as well as
the PC.

DADISP 3.0 includes
hundreds of data reduction,
mathematical, statistical,
Fourier transform, peak
analysis, and graphical
tools. You can define new
functions and automate
DADISP sessions. Version
3.0 adds more extensive
matrix math and statistics.
Price: $895 and up.
Contact: DSP Development
Corp., 1 Kendall Sq., Cam-
bridge, MA 02139, (617)
577-1133; fax (617) 577-
8211.

Circle 1279 on Inquiry Card.

TK Solver
for Motif

he latest version of TK
Solver, the math equa-
tion solver and graphing

NEWS

W13 winair*J) *cos (x%y) *3-. 30%

Cata dealyiis and Displey

The DADISP worksheet lets you convert data from windows
into numbers. Any change in data, a function, or an argument
causes all dependent windows to update.

program, takes advantage of
the Motif interface to work
in a multiple-window envi-
ronment while multitask-
ing. You can run two or more
models simultaneously and
compare their results side by
side. The Motif version also
lets you transfer information
between windows in a sin-
gle application or between
different models. The Mo-
tif version runs on the IBM
RISC System/6000, DEC-
station 3000 and 5000 series,
HP/Apollo 300 and 400
series, and Sun Sparcstations
and compatibles.

Price: $995 and up.
Contact: Universal Techni-

TK Solver for Motif running a gear analysis, showing
Junctions, plots, and charts simultaneously.

cal Systems, Inc., 1220 Rock
St., Rockford, IL 61101,
(800) 435-7887 or (815) 963-
2220; fax (815) 963-8884.
Circle 1280 on Inquiry Card.

Maple for Mac
Adds More
Functions

A new version of the Ma-
ple V algebra system for
the Mac delivers 3-D
graphics and a worksheet in-
terface that lets you work in
your own defined styles for
mathematical expressions
and documentation. Maple V
now has more than 2000
functions.

The program offers spe-
cialized functions for engi-
neers and a facility for
defining and using mathe-
matical operators. The
worksheets let you combine
mathematical input, output,
text, and graphics in one
document. You can control
the formatting of input, out-
put, and text separately.

The program lets you step
through a previously
created worksheet, recalcu-
lating one input at a time.
Versions of Maple are
also available for the PC,
Amiga, Silicon Graphics
Iris, Sun-3, Sparcstation,
and many other work-
stations.
Price: $450 for the Mac
version.
Contact: Waterloo Maple
Software, 160 Columbia St.
W, Waterloo, Ontario,
Canada N2L 3L3, (519) 747-
2373; fax (519) 747-5284.
Circle 1281 on Inquiry Card.

Timing and
Signal Analysis
for the Indigo

ilicon Graphics’ Iris

Indigo RISC-based com-
puter now has a family of
system-level timing and sig-
nal analysis tools for
electronic design automa-
tion. Quad Design says that
its ports to the new Indigo
system include Motive (Mod-
ular Timing Verifier), the
system timing verifier; XTK
(Crosstalk Tool Kit); TLC
(Transmission Line Calcula-
tor); and PDQ (Pre-Route
Delay Quantifier).

XTK automates the
board-level analysis of cross
talk and other signal distor-
tions that can foul up com-
plex digital designs. TLC
provides accurate simulations
of transmission line effects
in printed circuit board traces
and other conductors. PDQ
evaluates and specifies com-
ponent and cell placement
strategies to minimize signal
delays in digital circuits
and boards.

Price: $15,000 to $50,000
per module.

Contact: Quad Design
Technology, Inc., 1385 Del
Norte Rd., Camarillo, CA
93010, (805) 988-8250; fax
(805) 988-8259.

Circle 1282 on Inquiry Card.
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Free anti-static mouse pad, backup label sets, and data security handbook.
Make backup easier and more systematic. Buy specially marked packages of 3M data
cartridges and choose either our standard or premium data security offer. See

package for details.
With virtually every size and format data cartridge you'll need —
20 megabytes to 1.35 gigabytes—it’s no wonder more business protects
important information on 3 brand data cartridges and diskettes than any
other brand in the world. Call 1-800-888-1889 ext. 14 to find out more.

Innovation working for you~

See puckage for details. €23M 1991
All data cartridges require a compatible drive. ‘ O \< )
-./'

*Contents of premium offer.
Worldwide Spansor 1992 Olympic Games

See us at COMDEX/Fall *91, booth #1718 LS80
Circle 186.0n Inquiry.Card.




NEWS

WHAT’'S NEW

CAD

Prototyping
in3-D
on the Mac

ketch, a program that

offers free-form 3-D il-
lustration and design on the
Mac, lets you create 3-D
free-form models, render
them using a choice of shad-
ers, and place them into
scanned 2-D photos you’ve
imported into the program.
With Sketch, you can proto-
type complex 3-D wire-
frame models using tools one
normally associates with
2-D drawing programs.

You can use Sketch’s
free-form drawing tool to lay
the base for an object, such
as an airplane fuselage, and
then use several other tools
to extrude and further mod-
ify the object in 3-D. The
program lets you assign sur-
faces to the 3-D model and
render it using a range of ren-
derers and texture maps.

Once you place a model
into an imported 2-D bit-map
or scanned image, by click-
ing on three vertices in the
2-D plane (e.g., three cor-
ners on a 2-D image of a
table), your model automat-
ically gains perspective in
the flat environment. The
mathematics underlying
Sketch’s 3-D models will
let you export models to
high-end CAD packages for
detailed designing and mate-
rial tracking in a materials
database, Alias says. You can
expect a Windows version
in about six months.

Price: $1995.

Contact: Alias Research,
Inc., Style Division, 110
Richmond St. E, Toronto,
Ontario, Canada M5C 1P1,
(800) 267-8697 or (416)
362-9181; fax (416)
362-0630.

Circle 1283 on Inquiry Card.
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Alias says it took 20 minutes to develop this concept of a pair
of binoculars using Sketch. The shape was created using
Sketch’s 3-D pencil, pencil extrusion, and Curve-o-Matic
tools. The body shape was developed using surface
manipulation tools, while the image at top left was shaded
with a built-in renderer set at low.

CAD Programs
for Precise
Home Design

F our new programs
composing-Generic Soft-

ware’s Home Series for the
PC let you design floor and
landscape plans accurate
enough for construction use.
The Home Series calculates
distances, clearances, wall
heights and widths, and
square footage as you design
your deck, wall, or room.
Included predrawn symbols
for representing fixtures,
walkways, outlets, jacks, and
cabinets add realism to your
drawings.

The Home program lets
you transform home design
plans into working floor
plans. The Kitchen program
is a source of remodeling
ideas for your L-shaped, sin-
gle-wall, or U-shaped

kitchen. The Bathroom pro-
gram offers a detailed floor
plan and an automatically
rendered elevation view, for
experimenting with different
layouts and decor. The
Landscape program lets you
generate side and overhead
sketches of your land.
Price: $59.95 each.
Contact: Generic Soft-
ware, Inc., 11911 North
Creek Pkwy. S, Bothell,
WA 98011, (206) 487-2233;
fax (206) 485-0021.

Circle 1284 on Inquiry Card.

New PCB
System Rounds
the Corners

n enhancement to the

Pads-2000 32-bit elec-
tronic engineering system
for PC and SPARC worksta-
tions lets you automatically
insert an arched or beveled

SPREAD THE WORD

Please address new product information to New Products Editors,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Better
yet, use your modem and mail new product information to the mi-
crobytes.hw or microbytes.sw conference on BIX. Please send the
product description, price, ship date, and an address and telephone
number where readers can get more information.

miter at each route corner if
you prefer to interactively
route a board, CAD Soft-
ware says. (Miters form the
edge of a piece where joints
are made by cutting two
pieces at an angle and fit-
ting them together.) This
new feature of version 3.0
lets you define up to seven
different mitering radii

to meet varying design
requirements.

Price: $6995; SPARC ver-
sion, $14,950.

Contact: CAD Software,
Inc., 119 Russell St., Little-
ton, MA 01460, (800) 255-
7814 or (508) 489-8929; fax
(508) 486-8217.

Circle 1285 on Inquiry Card.

SilverScreen
Supports
RenderMan

ilverScreen, the 3-D

CAD and solid-model-
ing package for DOS work-
stations, now comes in a pro-
fessional version that
supports the RenderMan lan-
guage for turning models
into real-life images. The
program can export in
DXF, HPGL, IGES, PCX,
and PostScript formats.
Version 3.0 uses Phar Lap’s
386|DOS-Extender and vir-
tual memory manager to let
you access up to 4 gigabytes
of available memory.

SilverScreen supports

hidden line removal, filled
surface, shading, and shad-
owing. Versions are also
available for standard DOS
and Silicon Graphics Per-
sonal Iris workstations.
Price: Standard DOS ver-
sion, $495; professional ver-
sion, $2995; Renderman
edition, $4995; Iris version,
$5000.
Contact: Schroff Develop-
ment Corp., 4732 Reinhardt
Dr., Roeland Park, KS
66205, (913) 262-2664; fax
(913) 722-4936.
Circle 1286 on Inquiry Card.
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Buy a ZEOS
Get A Bundle!

Now, Lotus 1-2-3 for Windows

and Ami Pro 2.0 are included
with every ZEOS Windows
system. Details inside'




[-2-3 for Window

Now ncluded inevers

Unbelievable? Believe it! Because now,
when you buy any new ZEOS Windows® sys-
tem, you will also receive Lotus 1-2-3 for
Windows plus Lotus’ new word processor for
Windows, Ami Prd” 2.0 at no additional charge!

It’s the ultimate bundle! First, you're going
to be receiving the incredible new ZEOS mod-
ular system complete with the upgradable CPU
of your choice. These new ZEOS systems are
the hottest computers money can buy. And
that’s just for starters.

Because you're also receiving the hottest
software money can buy. Yet you don't have to
buy it. Because we're including it at #o addi-
tional charge. Go ahead and pinch yourself, it’s
really true!

Your new ZEOS \
Windows system &
includes Microsoft

Windows Version 3.0

Dlus a genuine

Microsoft Mouse.

For a limited time only,
ZEOS Windows systems
buyers will also receive
Lotus 1-2-3 for Windows
plus Ami Pro 2.0, the
Lotus Word Processing
package for Windows.
Complete and fully
documented!

And not only are you receiving the amazing
new Lotus 1-2-3" for Windows and Ami Pro 2.0,
you're also getting Microsoft® Windows itself,
plus a genuine Microsoft Mouse plus Microsoft
DOS 5.0. All included at one low package price.

These are not some scaled down versions
or trial disks either. They are the complete and
Jully documented editions of Lotus 1-2-3 for
Windows and Lotus Ami Pro 2.0 for Windows
provided to you by special arrangement be-
tween ZEOS and Lotus. This is one incredible
value that no one else can offer. You're going to
love it, too.

Because nothing else brings out the power
of the most powerful software like your blazing
new ZEOS system. And when you strap your-



us Ami Pro 20

"EOS Windows System.

The foundation of your new ZEOS Windows system is the
computer itself. You'll get an upgradable processor module,

super-fast 53ns DRAM, a 300 Watt power supply, and
lots of bays and slots for future expansion. The
hardware simply can’t be beat.

ISR

self in and fire up Windows with Lotus 1-2-3
and Ami Pro, you're in for the ride of your life!

After all, nobody knows spreadsheets better
than Lotus. And when they sat down to write
1-2-3 for Windows they created a masterpiece.
It starts out as a full-fledged Windows applica-
tion. Offering that perfect balance of power
and simplicity, it remains fully compatible with
all the earlier versions of 1-2-3. And it's
absolutely loaded with new features.

Power, Simplicity, complete Compatibility
plus loads of new features. It's Lotus 1-2-3 for
Windows and it comes with every ZEOS
Windows system. And so does Ami Pro 2.0!

After all, Ami Pro 2.01is the Lotus word
processing program that was designed for

Wrap your Windows system up with

o DOS 5.0! Fully featured and fully documented.
You're going to love it!

Windows from the ground up. Linking with a
full suite of Windows applications including
your new Lotus 1-2-3 for Windows, Ami Pro 2.0
is perhaps the finest word processor on the
market today.

Buying your new ZEOS Windows system is
possibly the best purchase decision you'll ever
make. Then add to it Lotus 1-2-3 for Windows,
Ami Pro 2.0 plus Windows 3.0, DOS 5.0 and
a genuine Microsoft mouse. It’s an offer that
can't be beat and one we simply can't offer for
long. So pick your new ZEOS Windows package
now and we'll include a bundle! Call now
800-423-5891!

the latest and greatest DOS version, Microsoft



Upgradable. High Performance. Low Cost. And
every ZEOS Windows system comes with Lotus
1-2-3 for Windows and Ami Pro 2.0 at no addi-
tional charge. Absolutely incredible!

With ZEOS 386-25s starting at only $1395
right thru’486-33MHz systems starting at $1795,

computing will never be the same again! And it’s
not just the prices that make these new systems
hot. It’s Performance and Upgradability as well.

%\R L ﬁa‘@% p

When we first sat down to design these new
systems, we wanted computers that would blow
the doors off anything else out there. Plus, we
wanted you to be able to upgrade from one CPU
to another as your computing requirements

changed, without having to buy an entirely new
system. The results?

Incredibly low cost, high performance systems
so very advanced you can move freely from the
’386 family of processors to the latest 486s all
without a moment’s hesitation.

Now, you can pick your power! Today a»nd
tomorrow. Choose from high speed '386-25 and
33MHz systems, either cached or non-cached,
plus the 486SX and '486-33MHz with or without

\\\\\\\\\\\\\\.\\\\\_\\\\\\\‘.
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a secondary cache. Whichever you decide upon N ;. vyl
. . v
you know that as your computing requirements SO0y
change, your processing power can change as

Upgradable

TY

Hot New ZEOS 386



well. But are the prices really that good?

Yes. Absolutely Yes! The prices really are that
good, and the quality too. Because when you buy
from ZEOS you’re buying directly from the man-
ufacturer. Starting FASTER
with the main sys- :
tem board, your
new computer 1s
designed and built
by us right here in
Minnesota. That
saves money for -
you. And your ZEOS 3 -5PEED METER

A
©
Dy

factory dlre(;t advan- To help vou select the processor

tages are evident not option that's right for you. 1w
: : have developed the Z-Neter. The

Only 1n the prlce’ bUt Z-Meter shows you the relative
in the performance performance guins achieved by

1 nioving froni one processor
and quahty Of your modude to another— fast. fuster,
system too. fastest! No matler which system
Not only that. but you select you can be sure of one

i thing —these babies are Hot!

your new ZEOS system

is supported around the clock by our 24 Hour a
Day Toll Free technical support hotline. Should
you have any questions, we're here to help, 24
hours a day, 365 days a year!
So if you're looking for a high speed, up-
gradable, rock solid system
supported like none
other and you
want incredibly
low prices, you've
found your com-
pany. And your
computer. Read on!



ZEOS COMPLETE
SYSTEM PACKAGE #1

The Processor and Speed
of your choice plus future
upgradability!

© IMB of High Speed 53ns
DRAM, expandable to o
system total of 32MB right
on the motherboard.

O 42MB High Speed IDE hard
drive with its own cache.

O 1.2MB or 1.44MB Teac®
floppy drive.

ZEOS 14" flat screen Hi-
Res amber monitor with
Tilt/Swivel base.
Shadow RAM and EMS
support for enhanced
performance.

@ ZEOS/RS 101 ke
SpaceSaver keyboard.
Two Serial, one Parallel &
one Game Port built right
onto the motherboard.
7-16, 1-8 bit expansion
slots. 80387 math co-
processor support for
'386 systems.

¥ Rugged ZEOS SpaceSaver
case with twin cooling
fans for added reliability
and product life.

Seven drive bays and our
custom 300 Watt power
supply for rour future
expansion

Includes ZEOS 24 Hour

a Day Toll Free Technical
Support and Customer
Satisfaction package.

PACKAGE #1

INCREDIBLE ZEOS
PACKAGE #2

We take Package #1 and
uvpgrade your ZEOS Mod-
ular System to include:
2 full Megabytes of Rip-
roaring 53ns DRAM.
Our incredible 85MB
IDE hard drive with its
own built in cache.
Both the Teac® 1.2MB and
1.4aMB floppy drives.
The awesome Diamond
SpeedStar Plus VGA
graghics card Complete
with 1IMB DRAM.
ZEOS 14" High Res VGA
Mono Monitor with Tilt &
Swivel base.
Lotus 1-2-3 for Windows,
plus Ami Pro 2.0, plus
Microsoft Windows and
DOS 5.0, plus a genuine
Microsoft mouse!

PACKAGE #2

/EOS.Your

T T

—1 Harnessing the ZEOS power and value you want
1s easy. Pick your processor then your package.
l;'] Package #1 gets you up and running for a very
reasonable price. To add even more options and
- savings select from Packages 2, 3 or 4.
Because when you select from Pack-
ages 2, 3 or 4 you receive VGA, addi-
tional memory, larger drives and more.
You also receive Windows 3.0 plus
Lotus 1-2-3 for Windows plus Lotus’
great new Windows word processor
Ami Pro 2.0, plus Microsoft DOS 5.0
plus a genuine Microsoft Mouse. Nobody
gives you this combination of hardware and
software power. And it’s yours, all for one low
package price!

RN ]
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For Vertical Systems add only $150.

And that’s just for starters. Because nside
your new ZEOS system rests the very latest

486-33 $1795
486SX-20 $1595

advancements in surface mount, high integra-
tion technology. As an example, we have freed
two normally occupied expansion slots by
placing our high speed IDE hard drive and
floppy drive interfaces right on the main board. Then, we put the
high speed serial, parallel and game ports on the motherboard too.
The result?

Eight expansion slots, seven of which are available for your future
use! After all, expansion and non-obsolescence are what these
great new ZEOS systems are all about. We've built in some other
very important expansion features for you as well.

Like our 300 watt power supply. Providing you with all the pure
clean power you'll need right now, your ZEOS 300 watt supply also
provides you with plenty of power for the future as well. Plenty of
slots, plenty of power. How about space? This is where ZEOS has
performed something akin to magic.

It’s your new ZEOS SpaceSaver case! Com-
plete with seven drive bays, this incredible case
is actually smaller than many cases offering

386-33 $1495
386-25 $1395

486-33 $2395

4865SX-20 $2195
386-33 $2095
386-25 $1995

only five bays. We’ve also added a second whis-
per quiet cooling fan. Why? Because whether
you expand your system or not, the cooler it




486-33 $2895
486SX-20 $2695
386-33 $2595

386-25 $2495

B runs, the longer it will last. Now
that’s ZEOS value. Speaking of
which. How about UL" listings?
Right now every ZEOS system is
W UL’ listed. This listing means your
entire system (not just the power sup-
ply) has met stringent safety requirements
r of Underwriters Laboratories. We believe
ULl hstmgs also say a lot about quality. And UL" safety listings are
something many of our competitors simply don't (or can't) provide. At
ZEOS quality and safety are important to us. Yo« are important to us.

Price. Performance. Quality and Support.

ghgrg are many reasons to buy your newO 486-33 $3395
EOS upgradable system. Plus, your ZEOS -

advantages include 24 Hour a Day Toll Free 4805X-20 #3195

Support and our 30 Day Money Back Guar- 386-33 $3093

antee and ironclad warranty (for more ZEOS

advantages see the section entitled “Why

ZEOS is Your #1 Choice”).

Selecting your new ZEQS system is easy. Choose
from any of the money saving packages shown
here. Or let your friendly and knowledgeable
ZEOS Systems Consultant help you configure
exactly what you want from our huge selec-
tion of upgrades and options. Whatever
you select, one thing is for certain.

Buying your new ZEOS system is per-
haps the best purchase decision you'll ever
make! Simply pick up the phone and give
us a call now. Incredible ZEOS power awaits
you! Call now Toll Free, 800-423-5891.

--------

For Complete Processor and Package Pricing, simply turn the page!



Pick You
Package

Or Let Us Custom Build to

Now, ZEOS lets you pick the power you want for the price you
want to pay! Not only that, every ZEOS Windows System (Packages
2, 3 and 4) includes not only Microsoft Windows, DOS and a
mouse —we're also including Lotus 1-2-3 for Windows plus Lotus’
new Windows word processor Ami Pro 2.0!

And with your new ZEOS modular system, the computer
that’s right for you today is also the computer that’s right for you
tomorrow. In the future, you can upgrade to even more perfor-
mance with a new ’386 or '486 processor module.

And that’s only the start of your many ZEOS system advantages.
But what more could there be than dazzling performance, incredible
prices and upgradability? From ZEOS there’s lots more.

Because your new
ZEOQOS system is not only
fast, it’s absolutely
loaded with features.
Like our 300 watt
power supply, eight
expansion slots, twin
cooling fans (for even
more reliability) and
our unique seven bay
SpaceSaver case. And,
every ZEOS system is

Z+*SPEED METER UL@ llSted
Let the “Z-Meter” help you pick the processing power )
that'’s right for you. The comparisons are easy to make.
Fast, Faster or Fastest!




 Power
Price!

Your Exact Specifications.

PACKAGES 2, 3 AND 4 INCLUDE LOTUS BUNDLE!

Pkg. #1 Pkg. #2 Pkg. #3 Pkg. #4

386-25 $1395 $1995 $2495 $2995

386-33 $1495 $2095 $2595 $3095

486SX-20 | $1595 $2195 $2695 $3195

486-33 $1795 $2395 $2895 $3395

Add $200 to any price for a 128K cache.

In addition to all of these standard ZEOS advantages, you're
also receiving our legendary ZEOS Technical Support, 24 Hours
a Day, 365 Days a Year. Plus, our 30 day Absolute Satisfaction
Money Back Guarantee and more!

So pick your Power, and your Price then give us a call! Your
expert ZEOS Systems Consultant is ready to answer any ques-
tions you may have. Why not give us a call right now, Toll Free
at 800-423-5891.

Call to confirm current pricing, product specifications arl configurations, all are subject to change without notice Purchase orders subject 1o
approval. Lotus, 1-2-:3, Ami_Pro, Classic and Smartleons are trademarks of Lotus Development Corporation; Windows and Microsoft of Microsoft
Corporation: Z-Card, SpaceSaver, and ZEOS of ZEOS Intemational. 1.td., 530 5th Avenue NW, St. Paul, MN 55112 USA < 1991,

INCREDIBLE ZEOS
PACKAGE #3

Add even more memory, a
larger drive. And more
Savings! You now receive:
4 full Megabytes of Ultra
High Speed 53ns DRAM.
Our fast 130MB IDE hard
drive with built in cache.
Both Teac® floppies, the
1.2MB and 1.44
Your Diamond VGA Plus
card with 1IMB DRAM.
ZEOS 13'' 1024 x768 VGA
Color Monitor w/Tilt
& Swivel.
Lotus 1-2-3 for Windows,
Ami Pro 2.0, Microsoft
Windows, DOS 5.0 plus a
Microsoft mouse!

PACKAGE #3

THE ULTIMATE ZEOS
PACKAGE #4

Now, Memory goes to 8MB
and the drive to 210MB.
The vltimate Power User’s
Dream Machine!

8 full Megabytes of High
Spoeed 53ns DRAM.

Your screaming 210MB
IDE hard drive with its
own built-in cache.

Both Teac® Hloppies, the
1.2MB and 1.44

The Diamond VGA Plus
card with 1IMB DRAM.

ZEOS 14'' 1024 x768 VGA
Color Monitor w/Tilt
& Swivel.

Lotus 1-2-3 for Windows,
Ami Pro 2.0, Microsoft
Windows, DOS 5.0 plus
a Microsoft mouse!

PACKAGE #4

FAX Orders: 612-633-1325

Hearing Impaired (TDD):
800-228-5389

Govt. & Educ.: 800-245-2449

Outside US and Canada
Call: 612-633-6131

MasterCard, VISA, Discover,

Am Exp, Z-CARD, COD and

Leasing Programs.

Open 24 Hours a Day,

365 Days a Year!




Why ZEOS 1s

MNOW, your ZEOS modular system allows
you to upgrade from one CPU to another

as your computing requirements change.
Obsolescence is virtually obsolete!

IZ You may choose between a variety of
’386 and '486 processor options, both cached
and non-cached.

[V Madein USA! Yournew ms” /

ZEOS system boards are designed :«2” ’

and manufactured by ZEOS, 53

right here in the USA. 'f‘ , E‘g

IZ ZEOS has utilized the very

latest in highly integrated surface
mount technology. Faster, cooler,

more reliable systems for you!

IZ Every ZEOS modular system comes
standard with incredibly fast 53 nanosecond
DRAM.

IZ Plus, you may expand your system with
up to 32 megabytes of memory right on the
motherboard.

IZ Your new system features the exclusive
ZEOS seven bay desktop case, smaller than
most five bay cases yet plenty of room for
future expansion.

IZ Two whisper quiet cooling fans move
more cool air thru your system increasing
reliability and component life.

If you're deciding which new
computer to buy, there are many
important considerations.

Here, we've gathered togeth-
er a number of these consid-

erations for your
g review. Some
“ e are of
obvious
s importance,

IZ Your entire system is UL’ listed (not
just the power supply). Few others offer this
security; we wonder why.

IZ Eight slots, one for the video, seven more
open providing plenty of room as your system
requirements grow.

IZ Two high speed serial ports, one parallel
port and one game port.

IZ Our top quality 300 watt power supply
provides you with plenty of power for your
present and future needs.

IZ ZEOS uses only genuine Teac” floppy
drives. Accept nothing less.

Iz Monochrome TTL systems feature
Genuine Hercules® brand graphics controllers.
Only the best for you.



Your#1 Choice!

ZEOS ADVANTAGES:

while others are subtle yet crit-
ical to your ultimate satisfaction.
we'll go over them here with
you one by one.

Please feel free to use
these as a basis for comparison
with other system vendors. We
believe you will come away
with the conclusion that ZEOS
is indeed Your #1 Choice.

VGA color systems feature the high-res
ZEOS 1024x768 monitor with the incom-
parable SpeedStar Plus card complete with
One Full Megabyte of memory!

IZSpecial package savings are available
incorporating our most popular upgrades.
Many packages include Microsoft® DOS plus
Windows and a Mouse!

MFor a limited time every ZEOS Windows
system also comes with Lotus 1-2-3 for
Windows plus Lotus’ incredible new Windows
word processor Ami Pro 2.0!

[V PC Magazine said ZEOS offers “more
options than even the most configuration
hungry hound could possibly need” Let us
build whatever you require.

[ Bverybody loves ZEOS' 24 Hour a Day
Toll Free Technical Support. You can call for
advice' any time of the day or night, 365 days
a year!

MZEOS systems have been selected by
PC Magazine as Editor’s Choice, Eight Times!
These, along with many other consumer and
industry awards attest to ZEOS’ consistent
and outstanding value.

MYour new system is backed by our 30 Day
Absolute Satisfaction Money Back Guarantee,
One Full Year Limited Warranty and our
Express Replacement Policy.

MBuy with confidence. ZEOS is a strong
and rapidly growing public company
(NASDAQ Symbol: ZEOS). We've been around
since 1981. We'll be around for a long time

to come as well.

MZEOS offers you a wide variety of pay-
ment options including MasterCard, VISA,
Discover, American Express plus our own
Z-Card, the ZEOS credit card featuring low
consumer rates. Credit terms are also available
along with very attractive leasing programs
to qualified corporate customers.

MFriendly, knowledgeable ZEOS Systems
Consultants are available 24 Hours a Day by
calling 800-423-5891. You can call any time.

When you add it all up, there’s nothing like
buying from ZEOS. There is certainly nothing
like these new ZEOS systems!

CALL NOW TOLL FREE:

800-423-5891



Computers Now!

Take Your Pick. We'll Ship Today!

RIGHT NOW. GUARANTEED!*

Yes, we can ship your new
ZEOS ’386 or '486 today!
We've built up an extra supply
of the hottest selling com-
puters in America in their
most popular configurations.

Here’s how it works. We
have these incredible ZEOS
’386 and '486 color VGA sys-
tems pre-built and ready to
ship. While supplies last, we
will ship any of these systems
to you the day you order sub-
ject to these conditions:

1. Your order must be received

by 1PM Central Time M-F.
2. Credit Cards are subject to Yes! We can ship
authorization. your new ZEOS system
3. Orders must be for ZEOS Right Now!
'386 or 486 systems config- Place your order
ured as shown here. Any
other systems or upgrades by 1:00 PM Central
are custom built and will Time and we'll ship
take slightly longer. today. Guaranteed!*
*OUR GUARANTEE TO YOU:

If we accept your order for immediate shipment and fail to
ship your system under the conditions outlined, we will ship it
at our expense as soon as it is ready.

This offer is good only as long as these pre-built systems re-
main in stock; please give us a call to verify availability. This offer
does not apply to other ZEOS systems or custom configurations.

IMMEDIATE SHIPMENT IS ONLY PART OF THE STORY.
These are not just any computer systems. They’re the high
performance, high quality ZEOS upgradable systems. Packing
all the ZEOS value that has won PC Magazine Editor’s Choice —
eight times!
So why not give us a call right now. If we hear from you
by 1:00 this afternoon, we'll get your new system on the way to
you today! Call now Toll Free 800-423-5891.

Purchase orders from Fortune 1000 companies, Governments and institutions subject to approval. Leasing programs available, All
prices and specifications subject to change without notice. Please call to confirm pricing, specification and warranty details. The
fullowing are trademarks of their respective corporations; Microsoft, MS-DOS and Windows of Microsoft Corporation; ZEOS,
Computers Now!, SpaceSaver, SuperCase and Z-Card of ZEOS International Ltd. © ZEOS International Ltd., 530 S5th Avenue, N.W.,
St. Paul, MN 55112 USA. ZEOS is a publicly traded company, NASDAQ symbol: ZEOS. Lotus is a registered trademark of Lotus

1 Cor ion. Ami Prois a trad of Samna Cor ion, a wholly-owned subsidiary of Lotus Development Corporation.

Our most popular '386 & '486

packages! 128K Cache, 130MB
Drive, 4MB Memory and More.
Ready to ship today!

'386-33 ONLY $2795.
As a '486-33 ONLY $3095!

= Upgradable CPU module allows you
to change processors as your com-
puting needs change!

= Ultra high speed Zero-Wait 128K
SRAM Cache.

u 4MB of Zero-Wait 53ns DRAM,
expandable to a Total of 32MB on the
motherboard.

» Ultra Fast 130MB IDE Hard Drive.
= 1.2MB and 1.44MB Teac® floppies.

s ZEOS 14" High Res 1024x768 VGA
Color Monitor with Tilt/Swivel base.

= High Speed 16-bit Diamond SpeedStar
Plus VGA 1024 color graphics card
with IMB RAM!

= Lotus 1-2-3 for Windows, plus
Ami Pro 2.0, plus Microsoft Windows
and DOS 5.0, plus a genuine Microsoft
mouse!

= Shadow RAM and EMS support for
enhanced performance.

u ZEOS/RS 101 key SpaceSaver
keyboard.

= High Speed ZEOS I/0 with two Serial,
one Parallel & one Game Port built in.

= 7-16, 1-8 bit expansion slots. Math
coprocessor support for *386.

= Rugged ZEOS SpaceSaver Case with
two cooling fans for added reliability
and product life.

= Seven drive bays and our custom 300
Watt power supply for your future
expansion.

= Includes ZEOS 24 Hour a Day Toll
Free Technical Support and Customer
Satisfaction package.

ORDER NOW TOLL FREE

800-423-5891

FAX Orders:
612-633-1325
Minnesota;
612-633-4591
TDD Orders: ~
800-228-5389 Ti

Outside US and ERNA

Canada: 612-633-6131 L
MasterCard, VISA,

Am Exp, Discover, Z-Card and COD.

Open 24 Hours a Day, 365 Days a Year!



WHAT'’S NEW -

DOS AND WINDOWS PROGRAMMING

Neural Networks
and Visual Basic

w ith NeuroWindows
and Visual Basic, you
can build neural-network
business applications for
making correct price and
market forecasts. NeuroWin-
dows also lets you create
applications for scientific
waveform recognition and
the optimization of
experiments.

Price: $295.

Contact: Ward Systems
Group, Inc., 245 West Pat-
rick St., Frederick, MD
21701, (301) 662-7950; fax
(301) 662-5666.

Circle 1175 on Inquiry Card.

Visual Basic
Library
for SQL Server

new Visual Basic Li-

brary lets you develop
Windows-based client-
server applications for
Microsoft SQL Server,
Microsoft’s database server
for Microsoft LAN Man-
ager, Novell NetWare, Ban-
yan Vines, and IBM LAN
Server networks. Microsoft
Visual Basic Library offers
almost 100 functions and
routines for building front-
end Windows applications for
SQL Server. The Visual
Basic Library is built on top
of the Sybase DB-Library,
SQL Server’s client
interface.

Using the library, you
can develop systems that inte-
grate with other Windows
applications through Dy-
namic Data Exchange. The
library supports SQL Server
1.11, which adds support
for Banyan Vines 4.10, im-
proved support for Novell
networks, and client inter-
operability with Sybase
SQL Servers on Unix and
VAX servers.

Price: $495; 10-user SQL
Server license, $2995; un-

Actuals - Blue

Neural Predictions - Red
Patterns Trained: 42264

Mean Absolute Error: 2.748142

The NeuroWindows programming tool for Microsoft’s Visual

Basic lets you create price- and market-forecasting
applications, such as this Standard & Poor’s modeling

application.

limited user version,

$7995.

Contact: Microsoft Corp.,

1 Microsoft Way, Redmond,
WA 98052, (206) 882-
8080; fax (206) 883-8101.
Circle 1177 on Inquiry Card.

A Simplified
Vermont View

v ermont Views, the
user-interface develop-
ment system for C, is now
available in a simplified
Quick Version that provides
123 functions. Within the
Designer, Vermont Cre-
ative Software’s menu-driven
screen manager, Vermont
Views QV provides mouse
support, exploding win-
dows, shadow borders, radio
buttons, and push buttons.
Vermont Views QV runs

on PCs.

Price: $199.

Contact: Vermont Creative
Software, Pinnacle Mead-
ows, Richford, VT 05476,
(800) 848-1248 or (802) 848-
7731; fax (802) 848-3502.
Circle 1179 on Inquiry Card.

SQLWindows
Now More Visual

QLWindows 3.0, the

latest version of Gupta’s
graphical application-devel-
opment system for Structured
Query Language databases,
now lets you do most of your
interface programming vi-
sually. As you draw objects
in the design window, the
code for the objects appears
in the outliner. You can
modify code in the outliner.

To help with program-

ming workgroups, SQLWin-
dows 3.0 lets you separately
define application objects
and include them in various
applications. SQLWindows
3.0 adds over 150 SQLWin-
dows Application Language
functions. Systems for Ora-
cle or Microsoft SQL Server
are under development.
Price: $1295; SQLWin-
dows Client-Server Starter
Kit, which includes a five-
user DOS SQLBase Server,
SQLWindows 3.0, and one
copy of Quest, $1995.
Contact: Gupta Technol-
ogies, Inc., 1040 Marsh Rd.,
Menlo Park, CA 94025,
(415) 321-9500; fax (415)
321-5471.
Circle 1176 on Inquiry Card.

Better Graphics
for Text-Mode
Library

ersion 3.3 of the

Mewel Window Li-
brary, which lets you create
text-mode applications that
have the look and feel of a
Windows 3.0 program, offers
the improved ability to run
applications in graphics
mode under EGA or VGA
systems. Support for graph-
ics lets you toggle your pro-
gram between the DOS text
and the graphics modes and
use third-party graphics li-
braries to display graphics
in your Mewel application,
Magma Software Systems
reports.

Mewel supports DOS,
0S8/2, Unix, and VAX/VMS
platforms. It is application
programming interface-com-
patible with Windows, let-
ting you port your existing
Windows application to text
mode for use on low-end ma-
chines. Mewel lets you sup-
port DOS, extended DOS,
0S/2 Protected Mode,
Unix, and VAX/VMS with
one set of C source code.

Version 3.3’s new graph-
ical-device interface wrapper
provides a subset of the
Windows Graphical Device
Interface. The wrapper
supports graphics libraries
from Microsoft, Borland,
and Genus. It contains func-
tions for reading and dis-
playing a PCX file, a Win-
dows BMP file, and a
Windows ICO file from with-
in a Mewel program.

Price: $295; with source
code, $595.

Contact: Magma Software
Systems, 15 Bodwell Ter.,
Millburn, NJ 07041, (201)
912-0192; fax (201) 912-
0103.

Circle 1178 on Inquiry Card.
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Prograph Adds
Database, SQL
Support

v ersion 2.5 of Pro-
graph, the visual pro-
gramming environment for
the Mac, adds a database en-
gine and support for System
7.0 Inter-Application Com-
munications. Prograph will
also connect to Structured
Query Language databases
through interfaces for
Apple’s Data Access Lan-
guage (DAL) and Oracle.
The new database engine
lets you create databases that
accommodate text, numer-
ic, Mac (e.g., picture and
icon), and Prograph object
data types. It supports multi-
ple tables per database, in-
dexed key access, and multi-
user access. Databases can
be flat file, relational, or
object-based.
Price: $495; DAL applica-
tion programming interface,
$199; Oracle API, $199;
FORTR AN interface, $149;
Pascal interface, $75.
Contact: TGS Systems,
2745 Dutch Village Rd.,
Suite 200, Halifax, Nova
Scotia, Canada B3L 4G7,
(800) 565-1978 or (902)
455-4446; fax (902)
455-2246.
Circle 1180 on Inquiry Card.

Evergreen
Comes In Low
with CASE Tool

eeking to do for the

CASE market what com-
panies such as Borland and
Generic did with their re-
spective low-cost program-
ming and CAD offerings,
Evergreen has developed
EasyCASE Plus 3.0. For
under $500, the program
offers front-end CASE tech-
nology for the PC with a
Systems Application Archi-
tecture/Common User Ac-
cess-compliant interface,

NEWS

WHAT’S NEW ¢« PROGRAMMING TOOLS
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Prograph is object-oriented and visual. It lets you see where
data originates and where it goes. Operation icons and data
links create data-flow diagrams that are the code of a

program.

click-and-drag selection

and manipulation of chart ob-
jects, PostScript support,

and a dBase III Plus-com-
patible data dictionary.

Version 3.0 of the pro-
gram supports Martin entity-
relationship diagrams and
adds record and element defi-
nition for enhanced data
modeling. EasyCASE Plus
3.0 supports data-flow dia-
grams, transformation sche-
mata (real-time extensions
to DFDs), state-transition di-
agrams, entity-relationship
diagrams, data-model dia-
grams, and structure
charts.

An optional program
called EasyCASE Profes-
sional 3.0 performs chart
and data-dictionary consis-
tency checking and verifi-
cation against specific layout
and methodology rules.
Price: $495; EasyCASE
Professional 3.0, $649.
Contact: Evergreen CASE
Tools, Inc., 16650 Northeast
79th St., Suite 200, Red-
mond, WA 98052, (206) 881-
5149; fax (206) 883-7676.
Circle 1181 on Inquiry Card.

Kubota Opens
Its 3-D Graphics
Library

ORE (Dynamic Ob-

ject Rendering Environ-
ment), the 3-D graphics ap-
plication development
environment, has been
opened up, letting you plug
in the renderers, devices,
and primitives that best suit
your needs and the process-
ing power of various target
platforms.

Version 5.0 comes with
complete source code and
specifications for the appli-
cations and internal inter-
faces. DORE works on sev-
eral platforms, including
Silicon Graphics (which is
the reference port), Sun
CXP, and Stardent, as well
as hardware platforms
based on Unix and X Win-
dow System 11. DORE is
also portable to Hewlett-
Packard and IBM RISC Sys-
tem/6000 workstations.
Price: $5000.

Contact: Kubota Pacific
Computer, Inc., 2630 Walsh
Ave., Santa Clara, CA
95051, (408) 727-8100; fax
(408) 727-9301.

Circle 1182 on Inquiry Card.

Windowing
Added to dBase
Generator

G enifer 3.0 adds a new
user interface to the
template-driven application
generator for dBase, with
windowing, pull-down
menus, and a built-in screen
editor. Other new features
include browse lists, dialog
boxes, pop-up windows for
data screens, and the ability
to change screen colors
while Genifer is running.
Version 3.0 adds direct
database indexing in the data
dictionary, automatic or
manual index expression,
improved error checking
and error messages, and win-
dow-only or full-screen
data entry.
Price: $395.
Contact: Bytel Corp., 1029
Solano Ave., Berkeley, CA
94706, (800) 777-0126 or
(415) 527-1157; fax (415)
527-6957.
Circle 1183 on Inquiry Cord.

Widgets for X

x tra XWidgets, a new
toolkit for building wid-

gets for Motif and Open
Look applications, provides a
library of reusable applica-
tion-level components (e.g.,
pie charts and bar graphs).
The widgets, basic building
blocks for creating the GUI
of an application, enhance
and complement those al-
ready provided by Motif and
Open Look. Xtra XWidgets
supports Interactive 386,
IBM, Hewlett-Packard, and
Sun platforms.

Price: $795.

Contact: Graphical Soft-
ware Technology, 1559 East
Pacific Coast Hwy., Suite
300, Hermosa Beach, CA
90254, (213) 328-9338; fax
(213) 374-0134.

Circle 1184 on Inquiry Card.
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Only one programming language lets

you cross develop for Windows 3.0 and

MS-DOS without rewriting code.
Introducing GFA-BASIC.

main GFA-BASIC for MS-DOS
PROCEDURE main

set database
bar graph
line graph
budget a

TURN

-~

With GFA-BASIC you use the same commands
and functions whether you are developing for
Windows 3.0 or MS-DOS.

SOFTWARE
TECHNOLOGIES INC

Call: 1-800-766-6GFA

GFA-BASIC gives you a simple, but powerful, language for
developing sophisticated, state-of-the-art Windows 3.0™ and
MS-DOS™ applications. Write a program with either the DOS or
Windows version of GFA-BASIC and port it to the other platform,
maintaining a common look and feel.

One set of source code

Both versions of GFA-BASIC include 500 system and mathe-
matical commands and functions to facilitate software develop-
ment. At the same time, common commands and functions
enable you to develop and maintain a single set of source code
for each program.

Simplifies GUI development

Another 400 commands and functions in the Windows version
simplify the development of a complete GUI interface, including
clipboard, DDE, DLL's, and dialog boxes. And, you don't need
any additional libraries or the SDK.

In the DOS version, a subset of the same commands and
functions lets you bring Windows-like programs to AT- and XT-
class PCs without using any additional tools.

Bind in existing routines

What's more, routines you've already developed in C or Assem-
bler can be bound into a compiled GFA-BASIC program. And,
GFA-BASIC supports arrays larger than 64K as well as the use
of EMS in DOS.

Half Price Introductory Offer

list intro
GFA-BASIC for Windows 3.0 $495.00 $295.00
GFA-BASIC for MS-DOS $295.00 $235.00

Both Windows and DOS version  $790.00  $395.00

offer expires November 14, 1991

Add it all up and you have a very low-cost, easy-to-use struc-
tured language for developing Windows and MS-DOS applica-
tions". To see for yourself how powerful GFA-BASIC is, just ask
for our free demo disk. Call 1-800-766-6GFA, or write GFA Soft-
ware Technologies, Inc.; 27 Congress St.; Salem, MA 01970;
Fax (508) 744-8041.

1UNIX and OS/2 versions of GFA-BASIC availablein 1992.
Windows 3.0 and MS-DOS are trademarks of Microsoft Corporation.

Circle 603 on Inquiry Card.



WHAT’S NEW + OTHER

Sounds
for Hollywood

C-Sound enhances
IBM’s Windows-based

Hollywood graphics pro-
gram by letting you add
music and sound effects to
presentations. You can im-
port sounds from the four
disks of PC-Soundclips or
create your own audio ef-
fects using PC-Recorder.

PC-Sound for IBM Hol-
lywood ships with Sound-
Port, an adapter that plugs
into the PC’s printer port,
and an amplified mini-
speaker. The system is also
available for Harvard
Graphics and Freelance
Graphics.
Price: $98; PC-Recorder,
$198.
Contact: Arkay Technol-
ogies, Inc., 5 Tsienneto Rd.,
Suite 2, Derry, NH 03038,
(603) 425-2149; fax (603)
434-5674.
Circle 1185 on Inquiry Card.

OmniPage 3.0
Integrates Tools
inan OCR

mniPage 3.0, page-

recognition software for
Mac-compatible scanners,
integrates spelling-checking
and draft dot-matrix recog-
nition modules that were
previously available as
separate packages.

OmniSpell features

error-recognition and -cor-
rection capabilities. Omni-
Draft recognizes text printed
in draft mode on nine-pin
dot-matrix printers. Version
3.0 supports Publish/Sub-
scribe under System 7.0,
Caere says.
Price: $695.
Contact: Caere Corp., 100
Cooper Court, Los Gatos,
CA 95030, (408) 395-7000;
fax (408) 354-2743.
Circle 1186 on Inquiry Card.

NEWS

Your Hollywood presentations will have all the pizzazz of
Tinsel Town when you use PC-Sound to add audio punch.

Utilities Galore
for System 7.0

Go Technology and Ad-
vanced Software offer pro-
grams to enhance the Mac
System 7.0 environment.

ot Keys for System 7.0
Finder lets you invoke
predefined macros through
function keys on the extended
keyboard. You can use the
18 global macros included
with the program on most
Mac applications or use the
included version of Macro-
Maker to make your own
macros. The program also
includes Super 7, an on-line
tutorial and help facility
that contains 23 explanatory
screens.
Price: $59.95.
Contact: Go Technology,
Inc., P.O. Box 7667, Incline
Village, N'V 89450, (800)
468-5391 or (702) 831-3100.
Circle 1187 on Inquiry Card.

uickToals is Advanced

Software’s collection of
eight System 7.0 utilities
that can be integrated into

your system.

PowerStrip is an applica-
tion launcher. Snipper is a
24-bit color screen capture
program. Sunset is a screen
saver with 30 modules.
Work Saver issues a save
command at specified in-
tervals. Instant Menus brings
the menu to your cursor and
allows program and window
switching. Barricade pro-
vides security. Dialog Power
assigns unique command-
key equivalents to each op-
tion in a dialog box. Func-
tionality enables the F1
through F4 keys on an ex-
tended keyboard to undo,
cut, copy, and paste.

Price: $79.95.

Contact: Advanced Soft-
ware, Inc., 1095 East Duane
Ave., Suite 103, Sunnyvale,
CA 94086, (800) 346-5392
or (408) 733-0745.

Circle 1188 on Inquiry Card.

XTree
Branches Out

iruSafe, ViruSafe/
LAN, and AllSafe are
three new programs from
XTree that add file protection
and security to your PC.
ViruSafe meonitors, de-
tects, and removes known

and unknown viruses in
memory, file allocation
tables, boot sectors, parti-
tion tables, root directories,
and executable files. The
program can isolate the sig-
natures of unknown viruses
and use that information to
strengthen its defenses,
XTree reports. It also detects
changes in memory size or
interrupt values that may
indicate the presence of a
virus. If ViruSafe itself is at-
tacked, it can dynamically
reconstruct itself without
forcing you to reinstall it.

The LAN version auto-
matically notifies the super-
visor when a virus is de-
tected. A customizable menu
can tell you who to call in
the event of an attack. All-
Safe provides system pass-
word security and file
encryption.

XTree has also released
XTreeGold 2.5, its hard disk
management utility, which
now has 13 graphics-file
viewers to go along with the
program’s word processing,
spreadsheet, and database
viewers. The graphics files
maintain their normal scale
and don’t need to be distorted
to fit your screen when
viewed with XTreeGold. You
can navigate images that are
larger than the screen using
the keyboard.

Version 2.5 features an
improved AutoView feature
and support for many popu-
lar graphics file formats,
including BMP, DXF, IFF,
and PIC.

Price: ViruSafe, $99; Vi-
ruSafe/LAN, $595; AllSafe,
$129, XTreeGold 2.5,

$149.

Contact: XTree Co., 4330
Santa Fe Rd., San Luis Obis-
po, CA 93401, (805) 541-
0604; fax (805) 541-8053.
Circle 1189 on Inquiry Card.
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Designed for today's growing muitiuser environment, our 433e Host/Server
and 433i Host are equipped with the powerful Intel 80486 CPU and Datatrans
Speedboard. Both systems come with SCO UNIX operating system pre-
installed and fully tested, so you can get it up and running quickly ana easily.
Our 433i Host is a truly affordable solution for small-to-medium sized "
businesses. Our 433e Host/Server is Ethernet ready, thus acts simuitaneously
as a UNIX multiuser host and a UNIX network server.

To assure you'll get the most for your
systems, we offer you:

Pre-Sale Consultation

We believe your thorough under-
standing of how our systems work
for you is vital in making the right pur-
chasing decision. Qur consultants are
specially trained to ease the decision
process by answering even the most
intricate questions you may have.

Leasing Program

Affordable price is only half the
reason why our systems give you the
best value. We also offer a leasing
program which enables you to make
installment payments and get great
tax advantages.

Datatrans Express Loaner

Policy (One-year free)

For your peace of mind, we offer this
bonus with each one of our Host or
Server system in addition to the
regular one-year warranty. In the
unlikely event our Host or Server
system has a hardware problem and
cannot be resolved over the phone,
we will ship you a standard loaner via
UPS Next Day Service. And we'll pay
for shipping both ways.

PC/ PC/ DTS Host/Server PC as Datatrans Speedboard™ is a proprietary serial 1/0
Workstation Xterminal Terminal Terminal Terminal controller, developed by Datatrans to handle heavy data
transfer in a multiuser computing environment. With its

| ] o= e
[rj 2 = C on-board 16 MHz 80186 processor, up to 512 KB of
aﬁ EE' memory buffer, and statistical supporting software,
—— = o

BN S

Systems

ffrs

Speedboard reiieves main CPU overhead and effectively
Other camputer Ethernet DTS Speedboard accelerates 1/0 speed.

ThE/UNIX Multiuser Solution

DTS 433e Host/Server DTS 433i Host DTS 433i Xterminal/PC

R 80486-33 MHz EISA W 80486-33 MHz ISA M 80486-33 MHz ISA

B 16 MB RAM (max. 64 MB) M 8 MB RAM (max. 64 MB) H 4 MB RAM (max. 64 MB)

M 1.2 MB 5.25" floppy drive 1.2 MB 5.25" floppy drive W 1.44 MB 3.5” floppy drive

W 1.44 MB 3.5” floppy drive W 1.44 MB 3.5" floppy drive M 90 MB hard drive

W 1.2 GB SCSI drive arrays M 210 MB hard drive W 17" SVGA 1024 x 768 color

M 1.3 GB DAT tape backup B 120 MB tape backup display, non-interlaced

H Monochrome VGA display B Monochrome VGA display M Logitech mouse

M 32-user subsystem ready B 8-user subsystem ready W SCO PC Xsight-TCP/IP
{max. 64-user) (max. 64-user) instatled

M SCO UNIX V/386 OS installed W SCO UNIX V/386 0S installed W 3COM Ethernet ready

M 3COM Ethernet ready $4,895 $3,495

$14,995

Circle 623 on inquiry Card (RESELLERS: 624).

Call Toll Free
1-800-368-1688

Ask about our 30-day trial offer
Custom Configurations Available

DATATRANS

Datatrans Systems, Inc.

35-28 154th Street, Flushing, NY 11354
Tel: 718-445-6970  Fax: 718-461-2822




WHAT’S NEW +« BUSINESS TOOLS

Smalil-Business
Management
from 786

heckStar IV, a per-

sonal and small-busi-
ness financial management
program for the PC, offers
tools for budgeting, account
reconciliation, cash-flow
analysis, and check writ-
ing. The program lets you
print checks in many for-
mats, and you can modify,
relocate, copy, erase, and
sort transactions by date or
check number, according to
786 Systems.

Built-in utilities include a
text editor and note pad,
three calculators, text-file
viewing, a reminder, and a
calendar. A cash-reserva-
tion system with automatic
updating helps you main-
tain a cash-flow balance.
Price: $59.95.

Contact: 786 Systems,

Inc., P.O. Box 55135, Hous-
ton, TX 77255, (713) 464-
3713.

Circle 1190 on Inquiry Card.

QED’s
Worldly
Business

ED Office, a program
for business workgroups

running PCs on a network,
offers office automation and
the ability to communicate
with other E-mail systems
through its X.25 and X.400
mail gateways. The pro-
gram’s support for interna-
tional gateways complements
its support for LAN, fax,
and telex communications.
QED Office has E-mail,
calendar management with
automatic scheduling,
document and form creation,
a filing system, contact
database management, and a
reminder system. The filing
system provides document
management capabilities,
letting you store key informa-

NEWY
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CheckStar 1V, a financial management program for small
businesses, lets you print checks in many formats on the PC.

tion in folders for fast re-
trieval. Each electronic mes-
sage can have up to five
attached documents.

QED Office ruas on Net-
BIOS-based networks and re-
quires a dedicated PC for
its office message controller.
Price: Five-node version,
$595.

Contact: Strategy Market-
ing Associates, 2785 Pacific
Coast Hwy., Suite 251,
Torrance, CA 90505, (213)
378-7632; fax (213) 378-
8285.

Circle 1193 on Inquiry Card.

Contact Plus
Turns Pro

ollowing a successful

life as a shareware prod-
uct, Contact Plus is now
also available in commercial
and network versions. Con-
tact Plus Professional lets you
record and display appoint-
ments, meetings, correspon-
dence, and conversations
with each client.

The program has native-

file interfaces for WordPer-
fect, WordStar, and Xy-

Write, and it offers its own
word processor. Contact
Plus Professional supports
mail merge, auto-dialing
with time and date stamping,
prebuilt reports, ticklers,
and expense tracking, and it
has a calendar that can dis-
play all your upcoming
events. Optional interfaces
to dBase, Paradox, and
Power Up’s Calendar Cre-
ator Plus are available.
Price: Contact Plus Profes-
sional, $250; Contact Plus
shareware version, $79.
Contact: Contact Plus
Corp., P.O. Box 372577,
Satellite Beach, FL 32937,
(800) 366-9876 or (407) 779-
4900; fax (407) 779-3311.
Circle 1194 on Inquiry Card.

Entry-Level
Planning for
the Mac

new addition to Micro

Planning International’s
line of project management
programs for the Mac and the
PC offers entry-level plan-
ning on the Mac. Micro
Planner Manager can pass
information to MPI’s high-
capacity products, such as
X-Pert for the Mac ($1995),
and export and import files
directly from Micro Planner

for Windows, MacProject
I1, and Insta-Plan for the PC.
Micro Planner Manag-
er’s inner desktop lets you
build and modify projects
using PERT, Gantt, outline,
or spreadsheet models and
charts. The program can
handle up to 1500 activities
and five subprojects per proj-
ect. Micro Planner Man-
ager supports cash-flow fore-
casting, job costing, and
budget control.
Price: $595.
Contact: Micro Planning
International, Inc., 655 Red-
wood Hwy., Suite 311,
Mill Valley, CA 94941,
(415) 389-1414; fax (415)
389-8046.
Circle 1192 on Inquiry Card.

Intuit Adds More
Reporting, Cash
Management

uicken 3.0 for the

Mac, a major upgrade
of the financial manage-
ment program, adds credit
card and cash management,
electronic bill paying, asset
and liability management,
and more report templates.

New preset business re-
ports include income state-
ment, balance sheet, pay-
roll, and several others.

If you have more than
one bank account or credit
card, Quicken 3.0’s instant
reports can consolidate infor-
mation from all accounts or
from selected accounts. Elec-
tronic payment is achieved
through CheckFree ($9.95
minimum monthly fee).
Price: $69.95.

Contact: Intuit, Inc., 155
Linfield Ave., P.O. Box
3014, Menlo Park, CA
94026, (800) 624-8742 or
(415) 322-0573.

Circle 1191 on Inquiry Card.
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486 3

120ME_HARD DRIVE
amB RAW

’ MHz Pow

SHOPPER'S ADVISORY--The 25MHz 486 is a thing of the past. It offers no performance

advantage over a 386/33MHz System (with coprocessor). While other distributors are more than willing to

liquidate their outdated components an the public, we continue our commitment to providing the highest
quality components at the best price.  All LSI Professional Systems Are FCC Certified.

Stay on the cutting edge with Lucky Star International!

386 25 Super VGA

42MB Hard Drive, 1MB RAM, SuperVGA

80386 25MHZ 32 bit INTEL CPU

IMB RAM-Expandatle to 16MB

14" SuperVGA Color Moniter

512K Super VGA Card

1.2 and 1.44 MB Floppy Disk Drives

42MB IDE Hard Drivie, 19ms

Deshtop Style Case

220W Switching Power Supply

Serial, Parallel, and Game Pors

| Full 1 Year Limited Warranty-Pans and Labor

$1295.%

286 and 386 SX

42MB Hard Drive, 1MB RAM, Mono Monitor

IMB RAM-Exp. 1o 4MB(286) or SBMB(SX)
12" Monochrome TTL Monitor, 720x348 res.
MonoGraphic Card. Hercules Compatible
1.2MB Floppy Disk Drive

42MB IDE Hard Drive, 19ms

Deskiop Style Case, 220W Switching PS
Serial, Parallel, and Game Pons

Full 1 Year Limited Warranty-Pans and Labor

386SX /20 286/12

$845.00  $645,%0

/16 14" SuperVGA, 512K VRAM add $350
3865X, 80MB Hard Drive, 19ms. add $100

$79 5 .00 120MB Hurd Drive, 19ms  add $200

Memory Upgrade (per MB) add $65

MS-DOS 5.0 (with System Purchase Only) $65
$69

Logitech Mouseman, Serial

Logitech Mouseman, Bus $79
Logitech Trackman, Serial $89
Logitech Grayscale Scanman $315
TEAC 1.2 Floppy $75
TEAC 1.44 Floppy w/ bracket $79
Microscience 4050, 44MB MFM HD, 18ms $265
Conner 30104, 120MB IDE HD, 19ms $415
120MB Tape Backup $275
CM7 SuperVGA, 14" (Intertaced at 1024, .28 dot) $345

ViewSonic 6 SVGA, 14" (Non-intertaced 1024, .28 ot)  $475
ViewSonic 5 sVGA, 14* (Sony Tube, Noa-intt., 26 dot)  $575

LUCKY STAR INTERNATIONAL

Mon-Sat 9am-6pm

1701 Greenville Ave #602
Richardson, TX 75081

(214)690-6110
1-800-966-5825

Hours

1-800-966-4056

2132 N. Collins
Arlington, TX 76011

(817)265-1883
1-800-367-5825

1-800-336-5825

486/33 Features

80486 33MHZ 32 bit INTEL CPU

4MB RAM-Expandable to 32MB

AMI BIOS with Extended CMOS Setup

256K Static RAM Cache

8 Expansion Slots (ISA 16 bit)

14" SuperVGA Color Monitor, 1024x768, 29mm dot
1MB VGA Card, resolves 1024x768 at 256 colors
1.2 and 1.44 MB Floppy Disk Drives

120MB IDE Hard Drive, 19ms

Desktop Style Case (Tower Option Available)
220W Switching Power Supply

Serial, Parallel, and Game Ports

Windows 3.0, Logitech Mouse included

Full 1 Year Limited Warranty-Parts and Labor

EISA System, 32 bit Bus  add $1000 336MB ESDI (16ms) 2dd§1156
(EISA has 7 32-bit slots, 1 1-bit slot) 760MB ESDI (14ms) add §4950
Sony 1304 (non interlaced) add $450 76OMB SCSI (14ms) add $2250

200M8 IDE (16ms) add 5300 ESDVEISA 32-bit Caontroller add $795

386 33 Power System

120MB Hard Drive, 4MB RAM, SuperVGA

80386 33MHZ 32 bit INTEL CPU

4MB RAM-Expandable to 16MB

64K Cache-Expandable to 128K

14" SuperVGA Color Monitor, 1024x768
512K Super VGA Card, 1024x768 at 16 colors
1.2 and 1.44 MB Floppy Disk Drives
120MB IDE Hard Drive, 19ms

Desktop Style Case

220W Switching Power Supply

Serial, Parallel, and Game Ports

Windows 3.0, Logitech Mouse

Full 1 Year Limited Warranty-Parts/Labor

$1895.%

Non-Interlaced SVGA, .28mm dot add $200
Non-Interlaced SVGA, .25mm dot (Sony tube) add $350
16" Non-Interlaced SVGA, .28mm dot add $830
20" Non-Intertaced SVGA CALL

Above Video Upgrades include 1MB VGA Card

Quality Service and Support Since 1984
Locations Nationwide

4151 Beltline Rd. #120 12110 Westheimer
Addison, TX 75244 Houston, TX 77077

(214)702-8588 (713)497-7887
1-800-966-7687 GRAND OPENING!!t

C.S.1T./P.S.T.
i 17338 Southcenter Pkwy. 14220 NE 20th #D 10773 SW Bvin.-Hills. Hwy { oo ] —
Sunday Noon2r™ Tukwila, WA 98188 Bellevue, WA 98007 Beaverton, OR 97005 DAY -EJ
Loia, LY (206)575-9060 (206)643-2673 (503)671-0961 \D\;c.\‘i“

1-800-348-5825 —

Copynge 1991 Lucky Computes Company Lucky Star Insernaticaal, MS-DOS. s Logisech, Micronics, Viewsomc, Coner, Teac, and Microwscnce are trademarks of theie respestive companses. All Prices/Specificalions subject Ko change.

Circle 608 on Inquiry Card (RESELLERS: 609).



QuickPix Nixes
Plain Text
Applications

uickPix 1.1, a pro-

gram that lets you add
image management capabil-
ities to your existing DOS ap-
plications, now supports the
incorporation of TIFF graph-
ics into a program. Quick-
Pix enables you to add
images to what would
otherwise be plain text-only
applications, and it lets you
see images as you browse
through records and fields
in your real-estate, parts-in-
ventory, or accounting
application.

QuickPix 1.1 lets you
work with text as you view
the displayed PCX or TIFF
image. The new program
automatically scales images
to fit an allocated space, or
You can pan around the
image. The program can also
print color graphics in half-
tone format on black-and-
white printers.

Price: $495; LAN version,
$895 per server.

Contact: PowerSoft, Inc.,
P.O. Box 956338, Duluth,
GA 30136, (800) 437-4128
or (404) 418-0821; fax (404)
928-9294,

Circle 1195 on Inquiry Cord.

SoftSolution
Adds Imaging

A new image-processing
add-on for the SoftSolu-
tion document management
system lets you manage and
control images as compo-
nents of a compound doci-
ment system. With SoftSo-
lution Image Manager, you
¢an store images or convert
them to TIF, PCX ,or
CCITT Group 3 or Group 4
formats. Once in the system,
You can attach documents

to the images so that you can
access the document by its
profile or through a full-text

WHAT’'S NEW .

NEWS

WORD PROCESSING /| DOCUMENT MANAGEMENT

WALRANTY DEED (Fony 26A)
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Applications aiready supporting record locking and indexing
gain the added benefit of imaging with QuickPix. The program
lets you integrate PCX or TIFF images with your text-based
applications. In this application, you can see an image of a
check as you access its associated record.

search.

SoftSolution Image Man-
ager works with the SoftSolu-
tion Advanced and Global
systems. Global, for NetWare
2.x and 3.x and Unix, of-
fers wide-area networking
capabilities.

All products use the
Same search technology,
called SpeedSearch, which
SoftSolutions says it has pat-
ented. You can search for
documents by concept or
topic. The image manager
integrates with LaserMas-
ter’s printing and scanning
cards, and it is sold as an
add-on for the DOS ver-
sions of Advanced and
Global.

Price: SoftSolution Image
Manager: $125 per server;
$120 per workstation. Ad-
vanced: $1495 per server;
$195 per workstation.
Global for NetWare: $2495
per server; $295 per
workstation.

Contact: SoftSolutions
Technology Corp., Park-
View Plaza, 625 South
State St., Orem, UT 84058,
(801) 226-6000; fax (801)
224-0920.

Circle 1196 on Inquiry Card.
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Imara
for Windows

mara, the document

Mmanagement program first
developed for 0S/2, is now
available in a Windows-client
version. The Windows cli-
ent runs on Imara’s new ver-
sion 2.0 for 0S/2, which
lets you annotate pages of in-
formation with voice tabs or
written tabs. The voice anno-
tation can be a simple mes-
sage or a response to corre-
spondence.

Imara (see “Document
Management on Networked
PCs,” November 1990
BYTE) includes a mail Sys-
tem for sharing documents
on the network and the ability
to directly send and receive
faxes. The company has
added, through the Win-
dows client optical character
recognition, functionality
from within Imara.

Price: Windows client,
$1995; Imara 2.0 for 08/2:
stand-alone version, $2495 ;
workstation license, $1995
each.

Contact: Imara Research
Corp., 111 Peter St., Suite
804, Toronto, Ontario,
Canada M5V 2H], (416)
581-1740; fax (416) 581-

1605.
Circle 1197 on Inquiry Card.

Document
Tracking for the
Legal Profession

F or managing docu-
ments in a paper-inten-
sive legal environment,
CAT-Links developed the
Case-Links Document
Manager. To use the pro-
gram, you need to input
data into abstracts that con-
tain fields for date, author,
recipient, and other informa-
tion regarding each docu-
ment. Once you’ve done that,
you can search up to | mil-
lion documents per case, the
company reports.

Price: $1250.

Contact: Cat-Links, Inc.,
2100 North Broadway, Suite
320, Santa Ana, CA 92706,
(800) 825-4657 or (714)
834-0563.

Circle 1198 on Inquiry Cord.

Yes, Virginia,
There Is Sonar for
Sparcstations

v irginia Systems now
offers a version of its
Sonar Professional Text Re-
trieval System for Sun Sparc-
stations running under

Open Look. According to the
company, when you use ad-
vanced keyword searching
techniques, search speeds
can exceed 15,000 pages per
second. The program was
originally developed for

the Mac.

Price: Single-user license,
$1499.

Contact: Virginia Systems
Software Services, Inc. s
5509 West Bay Court, Mid-
lothian, VA 23] 12, (804)
739-3200; fax (804) 739-
8376.

Circle 1200 on Inquiry Card.



AGHIEVE

YOUR
GOALS

NEC & MANCHESTER

\\\\\\\\‘\\\\\\\\

WE MAKE IT WORK !
MANCHESTER Equipment Company is
an authorized Novell Platinum Dealer. Using
a NEC PowerMate 386 or 486 as a file
server and your choice of members of the
NEC PowerMate Family as work stations,
you can have a powerful and fully func-
tional network that solves your application
needs and is affordable and easy to use.

STORAGE OPTIONS UP TO 2 GIGABYTES

WE PROVIDE FULL TESTING,
INITIALIZATION AND INSTALLATION

LEASING AVAILABLE

SYSTEMS INTEGRATION
NETWORKING
CONNECTIVITY
CAD/CAM
DESKTOP PUBLISHING

Authorized NEC Computer and Printer Dealer

MANCHESTER EQUIPMENT COMPANY INC

"The Computer Supply and Equipment Experts”
50 MARCUS BOULEVARD ® HAUPPAUGE, NEW YORK 11788 m (516)435-1199

New York City: (212) 629-6969 B Boca Raton: (407)241-7900 B Tampa: (813) 962-8088 B Boston: (617) 739-1555
Circle 622 on Inquiry Card.



WHAT’S NEW +« CD-ROM

Two Multimedia
Encyclopedias
for CD-ROM

N ot only can you read
up on some of your fa-

vorite subjects in Britan-
nica’s two latest CD-ROM
discs for the PC, but you
can listen up, too. Both
Compton’s Family Ency-
clopedia with World Atlas
and Compton’s MultiMedia
Encyclopedia for Windows
3.0 let you view text and
images while listening to
sound excerpts in selected
entries.

The new family edition
of Compton’s Encyclopedia
offers more than 8 million
words in over 30,000 arti-
cles; 15,000 maps, images,
and graphs; 30 minutes of
sound; and an interactive,
multiple-windowed World
Atlas. The program’s
search-and-retrieval system
lets you type in questions
and find the answers almost
immediately. A notebook
feature lets you cut, paste,
and write your own notes.

The MultiMedia Ency-
clopedia offers more than
15,000 illustrations, over 9
million words, 45 animated
sequences, 60 minutes of
music and sound, and a
search-and-retrieval sys-
tem. Both discs have on-line
dictionaries.

The Family Encyclope-
dia requires an IBM XT,
DOS 3.3, a CD-ROM drive
with audio output, and 512
KB of memory. The Multi-
Media Encyclopedia requires
an IBM AT or better, Win-
dows 3.0, 2 MB of RAM,
and a CD-ROM drive with
a controller card.

Price: Family edition,

$695; MultiMedia version,
$795.

Contact: Britannica Soft-
ware, Inc., 345 Fourth St.,
San Francisco, CA 94107,
(800) 533-0130 or (415) 597-
5555; fax (415) 546-1887.
Cirele 1201 on Inquiry Card.

NEWS
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Compton’s MultiMedia Encyclopedia for Windows 3.0 lets you
explore the world through text, images, sound, and animation.

An Entire Stand
of Monarch Notes
on CD-ROM

emember the good old
days of Literature 101

and how the Monarch Notes
helped you keep all those
Russian names straight in
Dostoyevski’s Crime and
Punishment? Even if you
didn’t use that particular ver-
sion of Monarch Notes,
chances are you’ve turned to
the series at one time or an-
other to supplement class-
room lectures and other-
wise help in a pinch. Now
more than 200 different ti-
tles of Monarch Notes are
available on CD-ROM discs
for the Mac and the PC.

The CD-ROM version of
the Monarch Notes has every
word of every Monarch
Note published. Also in-
cluded are pictures and
drawings of the authors,
characters, and settings,
many in full color.

Complete word and title
indexing lets you search and
correlate concepts.
Price: $99.
Contact: Bureau of Elec-
tronic Publishing, Inc., 141
New Rd., Parsippany, NJ
07054, (800) 828-4766 or

(201) 808-2700; fax (201)
808-2676.
Cirele 1202 on Inquiry Card.

Eleven Years of
Facts on CD-ROM

he past 11 years’ arti-

cles and cumulative in-
dexes from the Facts on File
World News Digest are now
on the updated edition of
Facts on File News Digest
CD-ROM. Covering the
years 1980 through 1990, the
CD-ROM disc provides the
full text—not just the sum-
maries—that appeared in
the printed version of News
Digest, according to Facts
on File.

The CD-ROM disc is
compatible with the PC and
the Mac. Features include
more than 500 maps,
keyword search capabili-
ties, index browsing, and a
mark function.

Price: In the U.S.: sub-
scribers, $695; nonsubscrib-
ers, $795; annual update,
$195. In Canada: subscrib-
ers, $870; nonsubscribers,
$1000; annual update, $253.
Contact: Facts on File,
Inc., 460 Park Ave. S, New
York, NY 10016, (212)
683-2244.

Cirele 1204 on Inquiry Card.

PhoneDisc Finds
the Number
for You

Ithough it’s hard to

imagine Chuck Berry
crooning to a CD-ROM
drive for long-distance infor-
mation from Memphis,
Tennessee, that’s just what
he can now do with a new
line of CD-ROM discs from
PhoneDisc USA. The two
latest additions to the line of
telephone-directory CD-
ROM discs, which run on the
PC, are PhoneDisc Califor-
nia + and QuickRef +.

PhoneDisc California +
includes nearly 14 million
white-page listings in Cali-
fornia. You can search the di-
rectory by name, address,
telephone number, or ZIP
code. The company updates
the CD-ROM disc semiannu-
ally, and, for $200 more,
you can get quarterly
updates.

QuickRef + contains the
most frequently called tele-
phone numbers in the U.S.
The first edition covers busi-
nesses, government con-
tacts, schools, libraries, and
toll-free numbers. The CD-
ROM disc is updated annu-
ally.

Other PhoneDisc titles
cover different regions, in-
cluding New York and New
England, Western U.S.,
Eastern U.S., Canada, and
Germany. All these titles are
compatible with each other,
and you can access them in
seamless fashion over net-
works or multiple-drive envi-
ronments, the company
says.

Price: PhoneDisc Califor-
nia + annual subscription,
$995; QuickRef +, $299.
Contact: PhoneDisc USA
Corp., 8 Doaks Lane, Little
Harbor, Marblehead, MA
01945, (800) 284-8353 or
(617) 639-2900; fax (800)
284-8355.

Cirele 1203 on Inquiry Card.
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FULL SMD 486
MOTHERBOARD

NOT JUST TR
ANOTHER SMD
MOTHERBOARD. IT ENHANCES YOUR

SYSTEM PERFORMANCE AND “BAILS YOU OUT OF TROUBLES”

OPTIMUM MEMORY SOCKET PLACEMENT ASSURES:
1. NO RAM CARD 1S NEEDED; NO TIMING PROBLEMS WILL OCCUR: NO EXTRA CHARGE FOR EXPANSION; NO WASTED EXPANSION SLOTS.
2. FULLY 64 MB ON-BOARD EXPANDABLE MEMORY. 4 ON-BOARD BANKS REDUCE WASTED RAM WHEN EXPANSION IS NEEDED (ORIGINAL
RAM MODULES ARE OFTEN WASTED WHEN THERE ARE ONLY TWO BANKS).
3. NO SIZE CONFLICT BETWEEN ADD-ON CARDS AND EXPANSION SLOTS BECAUSE THE RAM SOCKETS ARE NOT LOCATED BEHIND THE
EXPANSION SLOTS.
4. NO CONFLICT BETWEEN RAM MODULES AND DESK-TOP CASE & TOWER CASES. NO SPECIAL CASE IS NEEDED FOR QUR BOARDS.

+ OUR FULL SMD TECHNOLOGY PROVIDES BETTER RELIABILITY & STABILITY AND UPGRADES YOUR PRODUCT'S IMAGE.
+ ALL OF OUR OTHER PRODUCTS HAVE THE SAME FRIENDLY FEATURES,

QTHER PRODUCTS:
+ 386SX 20/25 MHZ See: us at OEM WELCOME

- 386 33/40 MHZ B COMDENFall'9l | DISTRIBUTORS WANTE

October 21-25, 1991 ~
- 486 SX 20/33/50 MHZ Booth No. $1198 (—r——-

PLEASE CONTACT US FOR DETAILED INFORMATION.

MANUFACTURER & EXPORTER: U.S.A. BRANCH OFFICE:
GIT €O., LTD. JOINDATA SYSTEMS, INC.
4F, NO. 6, ALLEY 11, LANE 327, SEC. 2, CHUNG SHAN ROAD, 15336 VALLEY BLVD. CITY OF INDUSTRY, CA 91746 US.A.
CHIA-MEI INDUSTRY PARK, CHUNG HO CITY, TAIPEI HSIEN, TAIWAN, R.O.C. TEL: 818-330-6553 FAX: 818-330-6865

TEL: 886-2-248-9908 FAX: 886-2-240-4256

ALL BRAND NAMES AND TRADEMAKKG ARE "HE PROPERTY OF THEIR OWWNELS.
Circle 554 on Inquiry Card.



WHAT’'S NEW +« GRAPHICS

Harvard Draw L e e —t]  Jaggles
Complements o Are Gone
Business AG (jaggies are gone)

new program from
Software Publishing

called Harvard Draw lets
you produce illustrations to
complement your presenta-
tions, reports, and internal
documents. The program is
the first Windows-based il-
lustration program that lets
you draw and edit effectively
in the preview mode, the
company says. When creat-
ing an image in the preview
mode, you can see color ap-
plications and line widths
immediately, bypassing the
tedious process of working
in the limited outline mode
and viewing changes in the
preview mode.

Color thumbnails appear
when you highlight a file-

An information bar at the bottom of Harvard Draw’s screen
provides a quick reference regarding the capabilities of icons
and menu commands.

name in a directory. You
can create drawings entirely
in the color preview mode.
Price: $595.

Contact: Software Publish-

ing Corp., 1901 Landings
Dr., P.O. Box 7210, Moun-
tain View, CA 94039, (415)
962-8910.

Circle 1206 on Inquiry Card.

for the Mac can antialias
(smooth) 8- and 24-bit still
images and animations and
deliver improved images in
PICT and antialiasing anima-
tion (PICS) output file for-
mats. Not only does JAG re-
move the dreaded stair-step
effect caused during the sam-
pling process, but in PICS
files, JAG can output 24-bit
animations to videotape,
Ray Dream reports. JAG can
save images in NTSC-com-
pliant format, and it’s System
7.0-compatible.
Price: $99.95.
Contact: Ray Dream, Inc.,
1804 North Shoreline Blvd.,
Mountain View, CA 94043,
(415) 960-0766; fax (415)
960-1198.
Circle 1207 on Inquiry Card.

Watch it!

& Hundreds, even thousands of

dollars are dis- | “TRee- ol appearing from your company —

four cents ata \{
will make your

time. The latest postal increase

X company measurably poorer—
unless you do something.

Your best move? Get ArcList and
from Group 1 Software to take advantage
discounts for ZIP+4® and Carrier Route
even postal barcoding. You can also rid
databases of costly duplicates, perform 2
standardization, send personalized letters, and more. Installation
is easy on your IBM-compatible PC (with 640K and hard

What's 4¢ 10 a hig company like yours?

disk)—there’s even a LAN version available.
If you're feeling pinched by the latest postal increase, call
Group 1 Software for the dealer nearest you.

1-800-368-5806 GROUPT

GROUP 1 SOFTWARE

6404 Ivy Lane, Suite 500, Dept. P-BRN1
Greenbelt, Maryland 20770-1400

B

Z1P+4®* CODING © POSTNET® BARCODING © PRESORTING ® DUPLICATE ELI_MVINAVT ON

ZIP+4® and POSTNET® are registered'trademarks of the U.S. Postal Service. All others are registered trad ks of Group 1 S )

Inc. ©1990 Group 1 Software, Inc.
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The 8th Annual Computer Graphics Show Presents:
The Technology Marketplace for the

Visual & Graphic Communications Professional:

-

PRESENTATIONS

gy o

o

el
€ b s Yl

(LS TRATION

D “18ysield Aaipny Aq uopensnyll

BuisjpeApy |

The Show

In three days you'll see the latest in high-
tech products for just about every
environment — from the boardroom to the
classroom, from the business angle to
every day office procedure, from prepress
to print, from Madison Avenue glitz to
desktop promos. You'll not only see it on
the exhibit floor but you'll learn the how
to's in the application oriented conference
sessions. This is your opportunity to see
how you can profit from new technology.

The Conference

Nearly 40 half-day sessions designed to
provide an educational environment
where professionals can learn to
implement the latest technological
advancements allowing for more
persuasive, efficient and cost effective
communication. Tracks include:

e Animation & Virtual Reality

¢ Graphic Design & Illustration

o Multimedia & Videographics

¢ Presentations

¢ Print, Publishing & Prepress

Sponsored by: HOW Magazine

For even faster service call 301-587-4545 or fax to 301-587-6527.
O I am interested in attending. Please send registration brochure.

Age
New Media Age

| For Additional Information Please Complete the Coupon Below:

8th Annual Computer Graphics Show, 817 Silver Spring Avenue, #409, Silver Spring, MD 20910

Who Should Attend
Animators
Art Directors/Graphic Artists/

Creative Directors
Color Separators
Corporate Communication Departments
Corporate Video Producers
Information Systems Professionals
Media Lab Directors
Photographers
Pre & Post Production Professionals
Printers
Publishers

A Mijo Inc., Production

1

'

1 1

i 1

1 '

1 1

1 1

1 '

1 1

[} ]

: O I am interested in exhibiting and require a x foot booth. :

1 Please Print: (or attach business card). 1

1 1

: Name Title :

1 1

: Company Street. :

1 1

1 . 1

January 28 - 30, 1992 : Cis e :
Javits Convenﬁon. Center : Phone Fax :
New York City Sy S 3
105
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Civil War
CD-ROM

he Civil War on CD-

ROM includes informa-
tion and images compiled
from public and private
sources. The major areas
include biographies, statis-
tics, chronology, equip-
ment, campaigns, battles,
foreign involvement, bibli-
ography, political figures,
and photographs. Quanta
Press compiled the CD-ROM
disc and distributes the PC
version. Wayzata distributes
the Mac version.

The disc also has music
of the Civil War period,
played with period instru-
ments by Bobby Horton.
Price: $129.

Contact: Wayzata Technol-
ogy, Inc., 406 Pokegama
Ave. N, P.O. Box 807,
Grand Rapids, MN 55744,

NEWS

WHAT’S NEW ¢« CD-ROM

(800) 735-7321 or (218)
326-0597; fax (218) 326-
0598. Quanta Press, Inc.,
2550 University Ave. W,
Suite 245N, St. Paul, MN
55114, (612) 641-0714; fax
(612) 644-8811.

Circle 1208 on Inquiry Card.

CD-ROMs
for Multiple
Platforms

new version of the

Makedisc CD-ROM for-
matting utility lets you
place binaries for multiple
computer platforms on the
same CD-ROM disc. The
Rock Ridge version of
Makedisc, a formatting util-
ity for preparing data be-
fore it’s mastered at a CD-
ROM production house,
creates discs that support the
ISO-9660 and X/Open

XCDR standards. Discs for-
matted using the Rock
Ridge extensions let end
users run their Unix soft-
ware binaries directly off

a CD-ROM. The program
creates POSIX-compliant
disc images that are ready
for in-house testing and
mastering.

The Rock Ridge specifi-
cations support long (255-
plus character) filenames,
upper- and lowercase charac-
ters, and symbolic links.
An included utility supports
Unix-style names for plat-
forms that don’t have Rock
Ridge drivers.

Price: $6995; software sup-
port, $950.

Contact: Young Minds,
Inc., 308 West State St.,
Suite 2B, Redlands, CA
92373, (714) 335-2895; fax
(714) 798-0488.

Circle 1209 on Inquiry Card.

A Family Doctor
for Your
CD-ROM Drive

s there a doctor in the

house? Now you can al-
ways have one if you own a
Mac or a PC with a CD-ROM
drive. Edited by physician
and syndicated columnist Al-
len Bruckheim, The Family
Doctor CD-ROM disc pro-
vides home medical infor-
mation covering human anat-
omy, diseases, symptoms,
procedures, resource and
support groups, and drugs
in a medical guide.
Price: $179.
Contact: CMC Research,
Inc., 7150 Southwest Hamp-
ton, Suite C-120, Portland,
OR 97223, (503) 639-3395;
fax (503) 639-1796.
Circle 1210 on Inquiry Card.

Catch More Viruses

Networld
booth #2043
A Comdex #4454

kg 7

nowonly $149.95

Network support and Windows compatibility.

viruses -

Do you?

—

Dr. Solomon has the
jump on viruses.

1-

Faster

Before they multiply ...

Dr. Alan Solomon has been

researching viruses for years.
knows where to look and what to
look for.
catches all known viruses and new

He
His Anti-Virus Toolkit

inless time. No false alarms.

No missed viruses. No slowed
performance. No
matter how many
new viruses are
developed.

D* SOLOMON’S

800-752-1333

International: 612-937-1107 « Fax: 612-937-5815
6321 Bury Drive, Eden Prairie, MN 55346
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{  YOUR CHOICE IS EASY )

EXECULITE 386SX 4.5 Ibs OFFICE
The super compact Veridata Execulite 386SX/20 is housed
in an elegant case measuring 8.6"x11"x1.4". Detachable
Personality Modules allow you to customize the Execul.ite.

*1MB RAM, Expandable to 4AMB  #30MB or 60MB Hard Disk

*3.5" External Floppy Drive ePaper White VGA LCD
eSerial, Parallel, Mouse Ports 0640x480 Res., 32 Grey Scales
eBattery & 110/220v Adaptor *DR DOS 5.0 in ROM

eOptions: Battery & Fax & Data Modem, Mouse Pad, Carrying
Case, External Battery.

-2MB RAM, 30MB HD, $2,095
-4MB RAM, 60MB HD, $2,775

The 386DX, 33MHz, 8/lbs POWERHOUSE
The mighty NB-3300 gives you all the power you need in an 8
Ibs package measuring 8.6"x11"x2". With the NB-3300, you
will always have room to grow.

«386DX, 33MHz *2MB RAM, Expands to 16MB
*40MB/60MB Hard Disk Hard Disk ¢32KB or 132KB Cache Memory
*3.5" Built in Floppy Drive ePaper White VGA LCD
eSer/Par/KB/VGA/5.2" FD Ports 640x480 Res., 32 Grey Scales
o2 hr Battery & Fast Charge eCarrying Case

oOptions: Docking Station with 2, 16-bit, half size expansion
slots. External Battery Charger & Car Adaptor.

-2MB RAM, 40MB HD: $2,995
- 4MB RAM, 60MB HD: $3,350

BUILT-IN Power System & Still 6.5Ibs
The CyberMate is a unique 386SX notebook, with the AC

adaptopr built in. Add that to 3.5 hours of battery operation,
an AUTOMOBILE CIGARETTE PLUG as standard, and you
will have a notebook that can take you along way.

*386SX, 16/20 Mhz, 387SX socket #2MB or 4AMB RAM

40 or 60MB Hard disks *3.5", 1.4MB floppy Drive

*VGA LCD, 640x480 Res. *83 keys keyboard (Alps Mech.)
e2Ser, 1Par, VGA, KB Ports *12"x9.6"x2"

e Battery life 3.5 hours ¢6.5 Ibs Including Battery

- 386SX-16, 2MB RAM, 40MB HD: $1,995
- 386SX-20, 4AMB RAM, 60MB HD: $2,450

Unlimited Technical Support. One Year Warranty. Ten Days Money Back Guarantee. Fast Delivery

—( _PC-EASEm 1-800-4PC-EASE )
5813 MAIN STREET #10, WILLIAMSVILLE, NY 14221 J
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WHAT'S NEW +« MENUING SYSTEMS

Graphical
Menuing for XTs

he Counterpoint

Graphical Menuing Sys-
tem adds a GUI to the IBM
XT, AT, PS/2s, and compat-
ibles. With Counterpoint,
you can launch any com-
mand, group of commands,
or program from an icon.

The system supports

multilevel drop-down menus,
submenu icons, unlimited
nesting, and icon passwords.
The program includes a
screen saver and an on-screen

clock. Counterpoint offers a GUI for PCs, including those that can’t
You can add any logo or run Windows 3.0.

design to the Counterpoint

screen with the Logo Editor .

that’s included. The program  Contact: The Triangle Menumg for PCs

supports PCX file import- Group, 633 Loma Prieta Dr.,

ing. You can customize icons  Aptos, CA 95003, (408) uikMenu II offers 3-D

using the Icon Editor. A li- 685-1318; fax (408) 685- graphics, pop-up win-

brary of icons is included. 2928. dows, and dialog boxes for

Price: $89.95. Circle 1211 on Inquiry Card. almost any PC configura-

tion. The program will scan
your hard disk, look for ap-
plications it recognizes, and
create an icon for them. The
system includes a built-in
File Manager that simplifies
routine tasks (e.g., copy-
ing, moving, renaming, and
deleting files). If you need
to locate a file or group of
files, the Find option helps
you search across your entire
hard disk.

A Time Log feature lets
you view, sort, search, and
print a variety of reports
based on how long and how
often you use your PC and
specific programs in an aver-
age workday.

Price: $69.95.

Contact: OSCS Software
Development, Inc., 354
Northeast Greenwood Ave.,
Suite 108, Bend, OR 97701,
(503) 389-5489; fax (503)
388-8221.

Circle 1212 on Inquiry Card.

With The HP Laser]et Family of Printers For The Mac,
Your Documents Never Looked Better!

HP Laser]Jet IIID Printer
For The Macintosh

® Advanced paper-handling

® Resolution Enhancement for
the best 300-dpi printing

® Ideal for shared use compatibility

HP Laser]Jet III Printer
For The Macintosh

u Resolution Enhancement

for the best 300-dpi printing
® Adobe PostScript® printing
® AppleTalk®/LaserWriter®

Check Our
Prices Today!

HP Laser]et IIIP Printer
For The Macintosh

® Affordable 300-dpi laser
output

® AppleTalk®/LaserWriter®
compatibility

® Compact, desktop size

ﬂﬁ HEWLETT

PACKARD

"New England's HP Specialists Since 1981"

LaserJets DeskJets Vectra PC's Networks

ystgmmg Authorized Sales and Service

For over ten years, people throughout the Northeast have depended on Deerfield Data Systems to provide the
best products at a great price - with unparalleled support! Call Deerfield Data Systems today.

Plotters Supplies

(800) 444-5049 USA
(800) 348-8932 CT

» Sunderiand, MA
« Hartford, CT
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AFFORDABLE
AUTOMATION

For Routing, Milling, Drilling, Prototyping.,
Dispensing, Engraving and Inspection

SERIES 1l

3-D CAD/CAM
PRODUCTION
CENTER

FOR UNDER

$13,000.

The Techno Computer Controlied Production Center for
under $43,000° includes: 3-D CAD/CAM software from
MasterCAM® and a 14"x14.5"x3" positioning table.
The same system with 2-D software is under $44,000.

Easy to operate using simple menu driven
commands, the powerful MasterCAM® program will
enable you to create and produce parts quickly,
accurately and reliably. Other router table sizes
available. Cost effective for even small production
runs. And we can prove it. Simply send us your sample
part or drawing.

*Does not Include 1BM PC or cutting head (se= back page),

See us at Autofact-91, November 1446 Chicago, Booth #4228.
2101 Jericho Turnpike, New Hyde Park, New York 11040 =

DRAW IT... Using your favorite CAD program:
AutoCAD®, VersaCAD*, CadKEY®, etc., or create it
with the MasterCAM® software.

CREATE IT... On the Techno CNC Production Center,
using a variety of materials ranging from hard woods to
plastics, or even non-ferrous metals.

All Series Il tables feature rugged cast iron support
brackets plus built-in way covers.

Techno .

= J isel [U.S.A.
Division

Fax: (516) 326-8827

(516) 328-3970 =

For immediate application, circle 582; for file reference, circle 583 on Inquiry Card.



WHAT’'S NEW -«

@Risk for Mac
Excel 3.0

he Macintosh Excel

add-in that lets you per-
form risk analyses, @Risk,
is now available for Excel for
the Mac 3.0 and is System
7.0-compatible. As with
@Risk for 1-2-3, the pro-
gram uses the Monte Carlo
simulation technique to let
you view model resuits from
hundreds or thousands of
what-if scenarios without re-
quiring you to leave your
worksheet or do tedious man-
ual changes.

The new version lets you
run a simulation in the back-
ground. You can also re-
start a completed simulation
to increase the number of
what-if scenarios. @Risk
presents results using stan-
dard Excel charts and work-
sheets.

NEWS

Price: $395.

Contact: Palisade Corp.,

31 Decker Rd., Newfield,
NY 14867, (800) 432-7475
or (607) 277-8000; fax (607)
277-8001.

Circle 1213 on Inquiry Card.

Add-ins
for Lotus 1-2-3
Release 2.3

wo companies have re-

leased add-ins for the
WYSIWYG Lotus 1-2-3 re-
lease 2.3.

Convergics’ @Project/
Graph performs critical-path
analysis, calculates project
costs for each project and
task, and plots Gantt or
PERT diagrams. @Project/
Resources adds to the func-
tionality of @Project/Graph
with support for automatic
resource leveling, and up-to-

the-minute resource re-
ports.

Price: @Project/Graph,
$149; @Project/Resources,
$249.

Contact: Convergics
Corp., 7910 Ivanhoe Ave.,
Suite 405, La Jolla, CA
92037, (619) 689-2433.
Circle 1214 on Inquiry Card.

I ntex Solutions’ graphical
version of Forecast pro-
vides time-series and multi-
ple-regression analysis, sea-
sonal adjustments, and
other advanced forecasting
techniques. The company
says 24 other add-ins support
Lotus 1-2-3 release 2.3.
Price: $165.

Contact: Intex Solutions,
Inc., 161 Highland Ave.,
Needham, MA 02194,
(617) 449-6222; fax (617)
444-2318.

Circle 1215 on Inquiry Card.

SPREADSHEET ADD-INS

Make Your
Worksheets
Lean and Mean

he Worksheet Opti-

mizer, a spreadsheet
utility that reads in a work-
sheet file and writes out a
smaller and faster opti-
mized worksheet, now sup-
ports Quattro Pro. The util-
ity makes its optimizations in
two ways: It cleans the
worksheet by doing things
like removing cells that
contain only a space charac-
ter and optimizes work-
sheet formulas through alge-
braic simplification.
Price: $99.95.
Contact: Brubaker Soft-
ware, Inc., 606 Carrolton
Blvd., West Lafayette, IN
47906, (317) 497-2928; fax
(317) 497-2928.
Circle 1216 on Inquiry Card.
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At Last.
New England Business
and Computer Professionals
Have Their Own
Conference and Exposition.

It’s called the NORTHEAST COMPUTER On the floor, you'll see products and services that
SHOW. And this year, it shines a powerful spotlight display the means to make you more competitive and
on your corporate computing needs. improve your performance. And you'll be able to ac-

The Conference will focus on the latest business-  quire hard-to-get information in one-on-one sessions
building technologies such as PCs and workstations, with experts, as well as network with peers and discuss
network computing, Windows, spreadsheets, 0572, common issues.
multimedia and, of course, open systems. This is one show you won't want to miss. S0

You'll learn about new methods, solutions and make plans to attend now. And get ready to get down
technologies designed to make your business run to business at the NORTHEAST COMPUTER SHOW,
more efficiently. You'll discover the differences between  November 13-15, 1991, at the World Trade Center,
similar technologies, system platforms and applica- Boston, MA. Call 617-449-6600, ext. 6520. For
tions. And you'll hear industry leaders speak on what exhibit space information ask for ext. 4084.
they know best...and what you need to know most. Or mail the coupon below.

©1991 The Interface Group = 300 First Avenue, Needham, MA 02194-2722 USA

—fylielllsi-——————"—"""""""—"—"—"—"—~""7"""1
llﬁJ!Eﬁ S NORTHEAST |

[ want to know more about the NORTHEAST COMPUTER SHOW. COM PUTER |

[ Please send information on attending. 3 Please send information on exhibiting.

|
|
|
N
|
|

sme o
Address
R —— November 13-15, 1991
Phone I - S— _ Besttimetocall World Trade Center
Return to: NORTHEAST COMPUTER SHOW, 300 First Avenue, Needham, MA 02194-2722 Boston, MA
| o0 e —————— 1
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CONTROL UP TO 96 PC
FILE SERVERS WITH 1 KEYBOARD AND
MONITOR USING...

COMMANDER

@® No external power
® "One-Touch" selection
® Shows PC power status

® "AutoBoot" Feature boots attached computers without operator intervention after power failure
® Mix PC, PC/XT, PC/AT and PS/2

® Mouse support available

® TTL (MDA, CGA, EGA) up to 600 feet away

@ VGA up to 400 feet

® Each unit accommodates from 2 to 8 PCs

@® Up to 12 units can be cascaded

® Mounting kit available for 19" rack installation

Dealer Program Available

Cybex Corporation

2800-H Wallace Ave. @ Huntsville, Al 35805 @ (205) 534-0011 @ FAX (205) 534-0010

Circle 598 on Inquiry Card.



USER'S COLUMN 3

STELLAR ATTRACTIONS

ell, we went to Baja for the eclipse: a long

drive. The weather was variable along the

eclipse’s center line of totality, and it was

clouded over at the coast. The Mexican au-

thorities had set up a press camp at the point of
maximum totality in the interior along the highway from
La Paz to Todos Santos, but Baja California is a desert, the
eclipse was at noon on July 11, and it was hor at that
press camp; we wanted to be on the beach. We finally
compromised by staying where we had camped, on the
beach in Todos Santos. This was about 30 miles south of
the path of maximum totality, but well within the zone of
totality.

Indeed, thanks to the Magellan GPS NAV 1000 Pro
navigation satellite receiver, I can tell you that we were
at23°21'55" N by 110°11'55" W. The Magellan thought
we were at 46 feet altitude, but I'd put that at closer to 25
feet above sea level. It’s hard to tell, of course, because
the eclipse, aligning sun and moon, caused a superhigh
tide, and altitude is measured conventionally from mean
low water.

The eclipse was wonderful. My logbook records the
location, begins to talk about shadow bands, and breaks
off with “WOW!” I can see how people become eclipse
freaks, traveling great distances for a good one. We went
down 1000 miles of bad road, and I don’t regret a moment
of it.

I carried The Monster, my Zenith 386SX Supersport, as
well as the Zenith Minisport and a Texas Instruments/
Sharp laptop. Like the Magellan, they all worked fine
despite the tropical sun and temperatures that ran up-
ward of 110°F. The machines have since been used
enough that I can conclude they weren’t damaged by
bouncing around in the back of the Bronco at far too
high a temperature.

I"d intended to use one of the laptops to integrate data
from the Magellan, but I didn’t get around to it. I've
since done that: if you connect the Magellan to a PC (it
has a connector and comes with the proper software),
you can integrate the satellite data to get any degree of ac-
curacy you like. I am told that out at the Jet Propulsion
Laboratory they use a Magellan to locate some instru-
ments with an accuracy of centimeters by letting it run
long enough and using appropriate statistical techniques.

The best eclipse story is my wife Roberta’s: imagine the
only paved road in that part of Baja, quite lonely, for,
despite all the dire warnings of overcrowding, there
weren’t many people down there. Now imagine a dirt
road leading off into fields of giant sentinel cactus, thorny

ILLUSTRATION: STEVE TURK © 1991

scrub bush, and sand. We went down that road 10 or 12
miles toward the beach. I was driving my son Phillip’s
pickup truck; Roberta had the Bronco. We came to a
lonely switchback up a high hill; at the top of the hill
was a magnificent view and a single camper truck. As we
got to the top of the hill, Roberta rolled down the window,
held out a roll, and said to the only human being we had
seen for miles, “Pardon me, but would you have any

”»

JERRY
POURNELLE

Jerry travels down

EZ Cosmos

Someone recently gave me a
copy of this program, which
does a good job of plotting
what’s in the sky at any partic-
ular time and place—such as
here and now, or in lower Baja
onJuly 11, 1991, at 11:40 a.m.
local time. (The program shows
the moon directly over the sun,
as it was, and what stars and
planets were visible then.)

I"d give you more details, but
I’ve mislaid the manual, and
the publishers have foolishly
decided not to print their ad-
dress and phone number on the
box it came in.

You don’t need the manuals
to use EZ Cosmos. The pro-
gram is intuitive: you just set
in times, dates, and locations,
and let it go to work. It will also
draw in constellation lines and
label them, and clicking the
mouse on a star or planet will
get you the object’s name. You
can zoom fields. There’s a data
file of photographs of objects
like M31 (the Andromeda
galaxy), all of which look sim-
ply wonderful in VGA; you can
access those photographs either
by clicking on the display or by
looking them up in the photo list.

EZ Cosmos is a DOS application that installs and runs
fine under Windows as well as under DOS. All told, this
is a really nifty program, and one that I do recommend,
but I'd be happier if Future Trends had been clever

at CD-ROMs

NOVEMBER 1991

1000 miles of bad road
to see an eclipse,
sets up Roberta's new
system, and looks
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enough to put their company address on
the box.

Setting Up

Roberta has for some years been using the
Kaypro 386i as her main system. She’d
been running it with a Logitech EGA and
Bus Mouse Board (mouse and video port
combined) and a Logitech monitor; she
does mostly text work. She was rather fond
of the machine, and it was plenty good
enough, and indeed still is.

Roberta wanted a CD-ROM drive and a
3%-inch floppy drive, and since people are
always sending us music programs, she
wanted a sound board. I had all that stuff
here, but it didn’t get installed because it
didn’t make sense to put so much addi-
tional equipment in a very old and com-
paratively slow system.

Eventually, I got a burst of energy and set
up a new system for her. By coincidence,
my sometime collaborator Roland Green
(we are just now finishing up Hour of
Treason, the fourth book in the Janissaries
series) has decided to update from a
Kaypro 10 (a CP/M machine) to some-
thing a bit more modern, and he wanted
advice on what he needed. All this got me
thinking about what’s nice to have, what
we really need, and what we can’t live
without.

Gateway 2000

We’ve had a Gateway 2000 386/33 around
for months. It has 6 MB of memory, a 200-
MB hard drive, VGA, a game port, two
serial ports, a parallel port, and both 5%-
and 3%-inch floppy drives. We’ve used it
as a test-bed for new video boards, fax
boards, and that sort of thing, and never
had any problems: a well-burned-in, reli-
able 386 machine I could set up with few
problems. Just the thing for Roberta’s new
system.

The first order of business was to back
up Roberta’s system. That was simple
enough: [ initialized a Pioneer read/write
optical drive and strung a new blue “de-
signer” LapLink serial cable from her
Kaypro to the Arche Legacy 486 that hous-
es the Pioneer drive. That worked fine at
115 KBps and in turbo mode. Transfer-
ring 50 MB that way takes time, but you
don’t have to watch while it does it.

We created an RJP directory on the glass
disk and under that two subdirectories,
C\CI\ and C:\DI\. Everything from her
C drive went into C\CI\. LapLink creates
subdirectories on the fly, so one command
got it all. Then I logged onto the C\DI\
subdirectory and blasted everything from
her D partition into that.

While data was transferring from her ma-
chine to the Arche Legacy, I worked on

the Gateway. First I dropped in a Hitachi
CD-ROM board. As near as I can tell,
those boards haven’t changed for years.
Hitachi has, however, updated the ROM
chips in their CD-ROM drives and the
driver software. The result is that their
“pizza-box” CDR-1750 CD-ROM drive
is very fast.

We had a shrink-wrapped Microsoft
“Dove Soap Bar” Bus Mouse, so I put the
bus card for that in. By now the Gateway
was filling up. Roberta will be using the—
very reliable even with line noise—US-
Robotics Courier HST Dual 9600-bps ex-
ternal modem and a Sound Blaster sound
board. There’s now only one empty slot
in Roberta’s machine.

DOS 5.0 and Desqview

The Gateway had an older beta version of
DOS 5.0, so the next order of business was
to update that. DOS 5.0 demands that when
you update you have ready a floppy disk in
the A drive. The first one I put in was only
a360-KB disk, and the DOS 5.0 Setup de-
manded another, which was to teach me
to use a high-density floppy disk in the
first place. What I really wanted was to
skip the needless backup procedure alto-
gether, but Setup, unfortunately, won’t let
you do that.

Once we had DOS 5.0 updated, I in-
stalled the latest version of Quarterdeck’s
QEMM and Desqview. Roberta hasn’t al-
ways been a Desqview user, but she’s got
accustomed to it in the past year. And al-
though I am beginning to like Windows
(on the Cheetah 486/33 with the very fast
Perceptive Solutions hard drive controller
and really snappy video accelerators), I
still run Desqview on my main machine,
the Cheetah 386/25.

I’'m also running DOS 3.3, which means
that I couldn’t just copy my CONFIG.SYS
and AUTOEXEC.BAT files over for
Roberta’s Gateway with its DOS 5.0. The
only DOS 5.0 experience I have had is
with Windows. There was nothing for it; I
was going to have to learn to deal with
DOS 5.0 and Desqview.

First things first: DOS 5.0 has its own
memory managers: HIMEM.SYS and
EMM386.SYS. It also has the ability to
stuff most of DOS itself up into high mem-
ory, giving you much more memory to
work with. On the other hand, the DOS
5.0 memory managers are larger than
QEMM, which has been tailored to work
with Desqview. It didn’t take any effort
to decide that I’d be using QEMM rather
than the DOS 5.0 memory managers.

Next: the only major driver I'd have
to stuff into high memory was HI-
TACHIA.SYS, the CD-ROM driver. The
rest (e.g., the mouse driver) were pretty



Presenting Hs<llywood. Its where

your 1dea can become a star.

Some
presentation
® packages don’t

= 1 take your ideas
i y * very far. And

k 2 even if they

- ™ do, chances

ire pretty good it won’t be exactly

vhere you want to go.

PRESENTATIONS
MADE SIMPLE.

But now there’s Hollywood~
\ whole different kind of presen-
ation tool that makes it easy for
anybody to create complete pre-
sentations with real star quality.
T'he steps are quick, simple—even

Plus apphcable state sales tax. Otffer good only i1 U.S. and Canada.

Business ines C

fun. First, Hollywood has an
integrated outliner to help
you organize your thoughts.
Next, you select a

look from a
variety of
exciting
templates
designed by
professional
graphic artists.
Then Hollywood

gives you an over-

view feature and lets you

view and edit your entire presen-
tation as a whole, not just page by
page, so even sweeping changes

aren’t a big deal. And finally, you

IBM is a registersd agemark and Holgwood IS i k of z
isa of Mi ft Corporation ®1981 1BM Corp
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can produce your award-winning
output in any combination of
slides, overheads or hard copy. Or
for some real show biz, present it
in a lively screen-show format.
Hollywood runs in the
Windows™ 3.0 environment
and gives you a support-
ing cast of fully scalable
fonts, dynamic special
effects, a comprehensive
spellchecker and more. And
because it’s compatible
with most popular
graphics and spread-
sheet software,
importing and chang-
ing data is easy, too.

Canada call 1 800 4651234
Take the first step. Try Hollywood
and give your ideas the big break

they deserve.

Desktop Software
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small. Thus, everything seemed simple
cnough. I loaded QEMM, tried that out,
and found that we had Desqview windows
smaller than 500 KB, which wasn’t ac-
ceptable, but then I hadn’t done any fid-
dling with it.

The next thing was to try Quarterdeck’s
Optimize program, which is supposed to
load your devices and programs to maxi-
mize memory availability, and thus pro-
vide maximum-size Desqview windows.
Optimize trundled for a while and proud-
ly announced that 1 now had 12 KB /ess
memory than before. Clearly, this wasn’t
the way to go....

Time to consult the experts. I logged onto
BIX.

BIX Comes Through

Quarterdeck has their own BIX confer-
ence, and “listings” has a white paper on
DOS 5.0. The important information is
that you do not want to let DOS 5.0 load it-
self high if you’re going to use Desqview.
DOS 5.0 and Desqview want the same
arca, and Desqview will use it to better
advantage. There are a few other tricks,
but the most important is to get DE-
VICE=QEMM.SYS with the RAM switch

in as about the first statement in CON-
FIG.SYS. Then notice that you can’t load
buffers high anymore, and that the /X
switch for BUFFERS that worked in DOS
4.0 won’t work in DOS 5.0. After that,
you can let Optimize do its thing, and
you’ll probably be fine.

That isn’t what I did. After my first dis-
appointment with Optimize. | thought
I’d do it by hand. I put in DEVICE=
CANQEMM\LOADHI.SYS CA\DEW
HITACHIA.SYS in CONFIG.SYS, and
in the AUTOEXEC.BAT file I put in
MSCDEX (the Microsoft CD-ROM ex-
tensions) with the /E switch, meaning that
it should load itself into expanded memo-
ry. This time I got Desqview windows of
greater than 575 KB, which is all I needed,
and indeed is larger than I get on my reg-
ular machine.

All was well. I connected the Gateway to
the Arche Legacy, where Roberta’s files
were waiting on the Pioneer optical drive,
and since the machines were only a few
feet apart, I used LapLink running in par-
allel mode. This speeded up the file trans-
fer something wonderful. When it was
done, I used Tree86 to kill off old direc-
tories that had been on the Gateway. While

I was at it, I went through C\CI\ and
C:\DI\ and slaughtered a bunch of gub-
bage that had been wasting space for years.
Finally, I used Golden Bow's Vopt disk
optimizer to repack the disk. Roberta now
had one big 200-MB drive. with ncarly
100 MB free.

Next: update her Desqview setups. This
meant going through and using Tree86 to
move some subdirectories now part of
C\CN\out to C, or telling Desqview that
files that used to be found on D were now
CAN\DI\ That didn’t take long. Now to test
the CD-ROM drive.

MSCDEX Mysteries

One of the most useful CD-ROMs we have
is the Grolier Encyclopedia Americana.
Having that on-line can make you an in-
stant trivia expert; it also has more seri-
ous purposces, particularly for Roberta’s
on-line education conferences. Unlike most
new CD-ROMs, Grolier comes with its
installation software on a separate floppy
disk rather than on the CD-ROM itself. I
installed the 1990 Grolier software and
ran that inside a Desqview window. No
problem. I did a few other tests and an-
nounced that the new machine was ready.

TimeWands

You have specific bar coding requirements.
That's why we give you a choice!

TimeWand"Il, with its cast metal case, is

a ruggedized bar code reader ready for
heavy-duty use. lts programmability allows
your custom applications to be pre-set with
prompts and cross-reference files. The larg
internal memory sizes of 32, 64, or 128K
easily hold a day’s worth of transactions,
along with the date and time of each entry.

If your data collection needs are simpler, thg
original TimeWand | offers a cost effective
alternative. The TimeWand | date and time
stamps each bar code scan, like the
TimeWand II, but is contained in a smaller
and lighter package. Even though itis
compact, the TimeWand | can still gather an
impressive 2000 scans.

Both TimeWands transfer their data through
the host computer’s serial port where the
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It took about an hour to disconnect her
old Kaypro and install the Gateway. My
first test was to log onto BIX and thank
everyone for their help in setting things
up. That worked, and so did everything
else. It was time to demonstrate the new
CD-ROM drive. We opened Grolier in a
Desqview window and let it tell us about
husky dogs: one feature of Grolier is a pic-
ture, and it looks just like our husky.

OK so far; now to look at some other
CD-ROMs. I got out the new Quanta one
on the Middle East, put it into the CD-
ROM drive, and logged onto drive D—
and got “Invalid Drive Specification.” 1
dropped out of Desqview and tried again
with a different CD-ROM. Same result.
Try E—then all the way through the al-
phabet. No joy. Grolier could find that
CD-ROM drive, but DOS couldn’t.

Reboot, and notice that after AUTOEX-
EC.BAT tells the system to execute
MSCDEX, I get “Incorrect DOS Version.”
I thought about that a bit and did three
things: I logged onto BIX and sent a loud
wail about the situation; T used MCI Mail
(under Norton Commander) to fire off a
fax query to the stalwarts at the Bureau of
Electronic Publishing; and I got down a

collection of DOS 5.0 books for some
heavy research.

Fascinating: did you know that there are
over two dozen books purporting to tell
you everything about DOS 5.0—and that
not one of them has anything about
MSCDEX? One, The Secrets of the DOS
Masters, has a single index reference that
will tell you that MSCDEX is a Microsoft
program that uses undocumented DOS fea-
tures to access a CD-ROM. That’s it. Won-
derful.

Then two things happened: a fax came
from the Bureau, and I began to get replies
on BIX, both saying the same thing:
MSCDEX checks for DOS versions and
won’t work with DOS 5.0. However, you
can fool it. You put DEVICE=SETVER
.EXE into your CONFIG.SYS file and ex-
ecute the command SETVER MSCDEX
4.01 at the DOS command line, and lo!,
DOS 5.0 will dutifully tell MSCDEX that
it’s really DOS 4.01; and after that,
MSCDEX loads properly, and DOS 5.0
can find the CD-ROM as drive D. It tums
out, incidentally, that the Grolier software
knows the actual device name for the CD-
ROM drive and looks for it that way, so it
doesn’t need MSCDEX.

Final Problem Solved

Just for the heck of it, I ran Optimize again;
this time, it trundled a while and reported
that it had found about 1 KB of additional
memory; so Roberta now has Desqview
windows of 578 KB, with the CD-ROM
available in all of them. Now I wanted to
show her how easy it was to transfer text
from the CD-ROM to BIX, or into a Q&A
Write file.

I put up the entry on Siberian husky dogs,
used Desqview to mark a paragraph, and
tried to transfer it into a Q&A Write win-
dow. No joy. I thought about that awhile
and realized that we’d upgraded her sys-
tem, but I hadn’t changed anything in
her Desqview profile files. I went into
Desqview and called up Procomm Plus,
Q&A Write, and any other programs that
she might be transferring text into, and [
changed the “Keyboard Conflict Level”
from the default of O to 1.

That did it. At last count, Roberta’s Gate-
way 2000 has much larger windows than
her Kaypro 386i had (or, indeed, than my
Cheetah 386/25 under DOS 3.3 has now);
it’s a great deal faster; the CD-ROM works
splendidly; communications through the
USRobotics modem are excellent; and

The Portable Bar Code Readers

ata is stored in an ASCII text file. This
llows the data to be easily combined with
wide variety of software packages.

hoosing either TimeWand Il or the original
imeWand | provides you with a quality bar
ode reader at an affordable price. Call
idex at 503-758-0521 and ask for your
ee information kit.

1105 NE Circle Blvd.
Corvallis, OR 97330-4285
503-758-0521 * FAX 503-752-5285

px and TimeWand are registered trademarks of Videx, Inc.
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WINDOWS AND 08/2:
PROTOTYPE TO DELIVERY
NO WAITING.

In Windows and OS/2, you need prototypes. You have to get a sense
for what an application is going to look like, and feel like, before you can write
it. And you can't afford to throw the prototype away when you'e done.

With Smalltalk/V, you dont.

Start with the prototype. There’s no development system you can buy
that lets you get a working model working faster than Smalltalk/V.

Then, incrementally, grow the prototype into a finished applica-
tion. Try out new ideas. Get input from your users. Make more changes.

Be creative.

Smalltalk/V gives you the freedom to experiment without risk. It’s
made for trial. And error. You make changes, and test them, one at a time.
Safely. You get immediate feedback when you make a change. And you can't
make changes that break the system. It’s that safe.

And when you're done, whether you're writing applications for
Windows or OS/2, you'll have a standalone application that runs on both.
Smalltalk/V code is portable between the Windows and the OS/2 versions.
And the resulting application carries no runtime charges. All for just

So take a look at
Smalltalk/V today. It’s time to make

that prototyping time productive.

Smalltalk/V is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered
trademarks of their respective holders.

Digitalk, Inc., 9841 Airport Blvd., Los Angeles, CA 90045

(800) 922-8255; (213) 645-1082; Fax (213) 645-1306

LOOK WHO'S TALKING

HEWLETT-PACKARD NCR
HP has developed a network trouble- NCR has an integrated test program develop-
shooting tool called the Network Advisor. ment environment for digital, analog and
The Network Advisor offers a compreben- mixed mode printed circuit board testing,
sive set of tools including an expert system,
statistics, and protocol decodes to speed
problem isolation. The NA user interface is
built or. a windowing system which allows
maultiple applications to be executed
simultaneously.

MIDLAND BANK
Midland Bank built a Windowed Technical
Trading Environment for currency, futures
and stock traders using Smalltalk V.
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KEY FEATURES

M World’ leading, award-winning object-
oriented programming system

M Complete prototype-to-delivery system

M Zero-cost runtime

M Simplified application delivery for
creating standalone executable (. EXE)
applications

B Code portability between Smalltalk/V
Windows and Smalltalk/V PM

M Wrappers for all Windows and OS/2
controls

M Support for new CUA 91 controls for
08/2, including drag and drop, booktab,
container, value set, slider and more

M Transparent support for Dynamic Data
Exchange (DDE) and Dynamic Link
Library (DLL) calls

B Fully integrated programming environ-
ment, including interactive debugger,
source code browsers (all source code
included), world’s most extensive Win-
dows and OS/2 class libraries, tutorial
(printed and on disk), extensive samples

B Extensive developer support, including
technical support, training, electronic
developer forums, free user newsletter

B Broad base of third-party support,
including add-on Smalltalk/V products,
consulting services, books, user groups

Dot tusraa

L REEC IR

nogwlol00EEd

This Smalltalk/V Windows application
captured the PC Week Shootout award —and
it was completed in 6 hours.

Smalltalk/V PM applications are used to
develop state-of-the-art CUA-compliant
applications —and they're portable to
Smalltalk/V Windows.
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Railroad Tycoon puts out great train
sounds through the Sound Blaster and the
little stereo speakers.

More as things develop, but I think you’ll
be hearing about her Gateway for a while.

DocuComp and DocuComp 11
DocuComp is a document-comparison pro-
gram: if you feed it new and older ver-
sions, it will tell you, quickly and painless-
ly, where and how they’re different. I
found that Larry and I had confused some
versions of a chapter of The Moat Around
Murcheson’s Eye, and it wasn’t at all clear
which was the latest one.

I set DocuComp up on the Ergo Brick 1
take to the beach with me; the whole pro-
cess took under 5 minutes, and seconds
later we knew all about the differences be-
tween the two versions of Chapter Five,
Part Three.

DocuComp Il has a bit smoother inter-
face and a few new features; what it won’t
do is work with Q&A Write files. The
original DocuComp, which is still for sale,
works just fine with Q&A Write files, so
it’s the one I use.

This is the kind of software I like: it
works, and you don’t need to read the man-
uals. It has saved me several hours of time
in the few weeks I have had it. There’s a
Mac version, too. Highly recommended.

CD-ROMs

It’s wonderful: everyone is working like
mad to put out anthologies, libraries even,
of classic works on CD-ROM. Pretty soon
everyone who wants it will have access to
the literary treasures of the world.

And the Bureau of Electronic Publish-
ing tells me they now have a CD-ROM of
the Monarch Notes. A/l of them. More, in
fact, than the publisher knew: they thought
there were only about 100, but then they
found another 112 long out of print and
buried in the publisher’s warehouse, so there
are 229. The Bureau had them all keyed in
and indexed, and now they are all on one
CD-ROM. Details next month, but this
will be out by the time you read this.

The Bureau also distributes Voyage to
the Planets, Volume 1, which contains im-
ages sent back by the Voyager spacecraft.
The retrieval software was written on gov-
ernment contract and is horrible. Such is
life. The images are wonderful.

Then there’s the Bureau’s Countries of
the World, which has maps and data about,
you guessed it, the countries of the world;
it’s a geography lesson in its own right,
and the retrieval software is, if not elegant,
at least quite good enough to do the job. It
will let you browse, which you should.
The interesting thing about this one is that
it can run on either a PC or a Mac, and the

software for both is right there on the CD-
ROM. One of the Bureau founders per-
forms on it: some of the national anthems
are played by Larry Shiller on violin.
The CD-ROM of the month is the 1991
Grolier Encyclopedia Americana. Ex-
panded and revised. Easy to browse. Phil
Farmer’s definition of a dullard is someone
who looks up an item in the encyclope-
dia, turns to the item, reads it, and closes
the book without being distracted by some-
thing else. One thing I had against the CD-

ROM was that it made fortuitous discovery
more difficult. But I find with Grolier that
when we do word searches, we find a num-
ber of items worth looking at in addition to
what we wanted. Good stuff.

Virus News International

The virus threat is getting serious. We’ve
always been careful here, because I'm an
obvious target and I get so much stuff on
hand-labeled disks; so far I've found a few
attempts—most clumsy, but there were

Considering Windows? But can't afford to lose contact
with your host? KEAterm 420 is the solution: DEC VT420

have the best of both worlds!

KEAterm 420 is a true Windows 3 application which
provides the functionality of DEC's VT420, VT320and
VT220 terminals in a window. KEAterm 420 version 2
gives you the features that count: multiple pages, multiple

and German), script language and DDE support as well as
KEAterm makes it easy to move between servers, hosts

doit faster, do it better!
To tie it all together, use KEA's network connection

ks of their resp
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terminal emulation software for Windows 3. Now, you can

sessions, file transfer, multilingual support (English, French
network connections. Using the familiar Windows interface,

and PC applications. With KEAterm, you can do it easier,

Move to Windows,
stay with the VAX

software: KEAlink LAT, KEAlink TCP/IP, and KEAlink
IPX for concurrently connecting to your Novell network
and your VAX or UNIX host. To eliminate keyboard
remapping, select KEA's PowerStation VT layout
keyboard to plug into your PC. And if you're a DOS or
UNIX user, KEA Systems offers the ZSTEM family of
VT graphics and text emulation software for desktops
running DOS or UNIX.

For superior PC-VAX-UNIX connectivity, call today!

KEA Systems Ltd.
Orders: 1-800-663-8702
Telephone: (604)431-0727
Fax: (604)431-0818

VT Emulation UnderWindows

KEA Systems Ltd. 3738 North Fraser Way, Unit 101, Burnaby, BC, Canada V5] 5GL
The KEA logo, KEAterm. KEAImk ZSTEM and PowerStation are trademarks of KEA Systems Ltd. All other brand and product names are trademarks or
d holders. Copyright €

KEA SYSTEMS LTD. 1991, All rights reserved.
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From the inventors of the 42%
world’s first fully upgradeable
computers, comes the first family
of professional business PCs
designed especially for today’s new
office standard. Presenting the Pre-
mium II line from AST — featur-
ing AST’s patent-pending Cupid-32™
upgradeability.

With Cupid-32, there’s no need
to replace your system every time
your computing needs change.
Cupid-32 allows you to upgrade all
of your system’s dynamic compo-
nents — including processor and
cache memory — from 386SX/20
to 486/33 power with a single,
simple board replacement. And
because the upgrade is quick and
easy, you can install it yourself on
site. You won't lose time putting
files on a new hard drive, moving

“boards over to a new machine, or

disrupting your file server.

Of course convenience isn't the
only advantage of Cupid-32 up-
gradeability. Cupid-32 also protects
the value of your initial computing
investment by allowing you to in-
crease its processing power. And
because Cupid-32 dramatically
reduces the time it takes AST to
get new technology to you, you'l
be able to utilize state-of-the-art
computing sooner for maximum
productivity.

Other manufacturers have
tried to imitate our award-win-
ning Cupid-32 upgradeability,
but only AST has perfected it.
USA Today has this to say
about Cupid-32: “AST calls it
Cupid architecture. This lets
AST customers keep up with

" Premium 11 3868X/20

the latest speed and processing
improvements by merely swapping
one circuit board inside the PC. . .
no more PCs made obsolete every
two years by new technological
advances. The result: AST can
hit the market fast with PCs that
have all the right stuff. Those PCs
can be priced 10% to 60% below
machines made by IBM® and
Compaq® Customers are happy
too. . ”

Now we've applied this inno-

Preniium 11 386/33



vative technology

to a new family

of computers. Our

Premium II sys-

tems are built for

the way people

work today. They're thoughtfully
designed — compact, easy-to-oper-
ate, and quiet. They also offer a
wealth of integrated features, in-
cluding Super VGA support, 4 MB
of standard RAM (upgradeable to
16 MB on the processor board and

Premium [ 4865X/20

Premivm II 486/33

80 MB system total);an IDE hard
drive interface with support for
two hard drives, and four easy ac-
cess ports (two serial, one parallel,
and one for a PS/2® compatible
mouse). And of course, they're

all designed with our exclusive
Cupid-32 upgradeability.

With a choice of perform-
ance levels — including 3865X/20,
386/33, 4865X/20 and 486/33
versions — and Cupid-32 upgrade-
ability, you will always have the
power you need to get the job
done right. Whether it's an
everyday Windows™ application
like word processing or profes-

sional business graphics, or a
more demanding task such
computer-aided design
and manufacturing or soft-
ware development.
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For more information about
AST’s family of Cupid-32 upgrade-
able Premium II computers, and
the location of the AST dealer
nearest you, call 1-800-876-4AST.
Or, use our electronic bulletin
board, AST On-Line!, (714)
727-4723.

*The Premium [ 386SX/20 features 2 MB standard
RAM expandable to 16 MB system total.

AST markets products worldwide, for more information
call AST Interational on (714) 727-7292 or fax to (714)
727-9360. AST is a supplicr to US. government /
General Service Contract Number GSOOK89AGS6418-PS02.
AST, AST logo and Premiwm registered and Cupid-32,
Cupid-32 logp trademarks AST Research, Inc. The Intel
Inside logp 15 a trademark of Intel Corporation. AU other
brand and product names are trademarks or registered
trademarks of their respective companies. Copyright ©
1991 AST Research, Inc. AR rights reserved.

AST

COMPUTER
The Power Of Choice.
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two clever ones—to infect my machines.
Now I have horror stories from colleagues;
also, a virus got into one building at
NASA. Nothing to do with flight control,
but it did make life miserable for some
mission planners.

A few years ago, after the Lehigh virus
mess, there was a predictable spate of ex-
pensive “protection” programs accompa-
nied by much hype. A number of users got
bit despite warnings from people like me.

This time, though, it’s no joke and no

hype. The virus threat is very real in Eu-
rope. In the U.S., we’re a few months to a
year behind. Maybe. And maybe not, be-
cause these things can spread like wild-
fire once they get going.

There is no absolute protection from
virus infections. Moreover, many of the
“protection” programs are worse than use-
less. Useless, because they watch for
“virus-like behavior,” and a really clever
virus writer can tunnel under the protection
by hooking the proper interrupts; worse

Flowcharting
as Simple as ABC.

7|

|

r ]

——

"

Kl
T

ABC Flowcharter for Microsoft
Windows is the fastest, easiest, and
most powerful PC flowcharting
program available — which is probably
why it’s the #1 selling Windows
flowcharting program.

Automatic shape sizing, line
routing, and shape alignment let you
create, edit, and print high-quality
charts faster and easier than ever
before. Simply move a shape, and
ABC Flowcharter automatically
reroutes the connections, as well as
attached text. Choose from a full
palette of colors, patterns, border
styles and fonts. You can even link
shapes to sub-charts for greater detail,
attach notes for additional information,
and much more. And, as with all
Roykore products, our free support
Hotline is available if you ever need
assistance.

See Us At Comdex,
Microsoft Booth #2854
FREE Software Drawing Hourly

To order, contact your local dealer.
Or, for more information, free chart
samples, or a demonstration disk, call
us at 1-800-227-0847. No matter how
basic or complex your flowcharting
needs may be, ABC Flowcharter will
make your job simpler and more
efficient. Retail price $295.00.

ABC

™
S Drawing Tools for Business

1-800-227-0847
2215 Filbert Street, San Francisco, CA 94123
Phone: (415) 563-9175 Fax: (415) 563-0836

ABC Flowcharter is a trademark of Roykore, Inc. M
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than useless because they (almost of ne-
cessity) give false alarms. One brokerage
house shut down its whole operation be-
cause of a false virus alarm. It’s pretty hard
to measure the cost of that.

There’s no absolute protection, but if you
understand what a virus is and is not, and
what virus protection can and cannot do,
you’ll be a lot better off. The best way to
start off, in my judgment, is to get Dr.
Solomon’s Anti-Virus Toolkit.

That gets you started. After that, sub-
scribe to Virus News International. It’s
published in England and is also available
from Ontrack Computer Systems. Every
issue has a readable, understandable dis-
cussion of what’s new in the virus scene;
they also send an update of the antivirus
program that’s at the heart of Dr. Sol-
omon’s system. (Dr. Alan Solomon is one
of the editors of the newsletter.) I won’t
say that reading this soberly written and
thoughtful newsletter will give you peace
of mind, because sometimes it’s going to
scare the hell out of you; but I will say that
you’ll be a lot better informed about the
threat. Highly recommended.

MacroAde

WordPerfect has become enormously pop-
ular, in part because the WordPerfect peo-
ple are just plain nice: they’re easy to deal
with, and they have the world’s best tele-
phone-support team. I don’t happen to care
for the WordPerfect philosophy, but I have
to say that those who do like the program
like it a lot.

One of WordPerfect’s features is macro
capabilities. They’re extremely powerful.
However, they are not stored in an ASCII
format, so it’s nontrivial to edit WordPer-
fect macros.

MacroAde, a shareware package that
converts WordPerfect macros into ASCII,
lets you edit them and converts the edited
result back into WordPerfect’s format. It
also gives some neat ways to remember
what macros you have defined, and how
they work, and what they do. If you’re a
WordPerfect user, you probably want this.
Recommended.

BOOTCON Again

One of the neat features of Digital Re-
search’s DR DOS 5.0 is that you can put
conditional statements in CONFIG.SYS;
that is, precede it with a question mark,
and on boot-up DR DOS will ask if you
want it to execute that or ignore it. It makes
changing CONFIG.SYS much easier.
Alas, there’s no similar provision for mod-
ifying AUTOEXEC.BAT in DR DOS, and
none for either AUTOEXEC.BAT or
CONFIG.SYS in DOS 5.0. However,
BOOTCON.SYS, which lets you have as

Circle 75 on Inquiry Card.
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many as 26 different CONFIG.SYS and
AUTOEXEC.BAT combinations, now
works with DOS 5.0 as well as all the ear-
lier DOS versions.

['ve been using BOOTCON on Big
Cheetah with DOS 3.3 for a year now,
with no problems. BOOTCON lets me
boot up with WORM (write once, read
many times) and CD-ROM device drivers,
or without them to have a bare system. Its

ITEMS DISCUSSED

BOOTCON.SYS.............. $59.95
The Programmer’s Shop

5 Pond Park Rd.

Hingham, MA 02043

(800) 421-8006

(617)740-2510

tax: (617) 749-2018
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CDR-1750...........ooiiiiiiiiiiicicc $965
Hitachi Sales Corp. of America

401 West Artesia Blvd.

Compton, CA 90220

(213) 537-8383
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Countries of the World CD-ROM ......$495
Microsoft Programmer’s

Library CD-ROM ... $395
Monarch Notes CD-ROM _................. $99
Voyage to the Planets, Volume 1,
CD-ROM

Bureau of Electronic Publishing
141 New Rd.

Parsippany, NJ 07054

(800) 828-4766

(201) 808-2700

fax: (201) 808-2676
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Courier HST Dual ......................... $1295
USRobotics, Inc.

3100 North McCormick Blvd.

Skokie, IL 60076

1800) 342-5877

1708) 982-5010

fax: (708) 982-5235

Circle 1152 on Inquiry Card.

Desqview 2.34 ... ... $129.95
Desqview/386 2.34 . .$219.95
QEMM-386.........c.coeiiiiiiiiiin. $99.95
Quarterdeck Office Systems

150 Pico Blvd.

Santa Monica, CA 90405

(213) 392-9851
fax: (213) 314-4219
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most popular use is switching between
memory managers and allocations (e.g.,
use QEMM with Desqview and HI-
MEM.SYS with Windows).

[t’s rcally neat for experimenting with
new installations, or trying to rearrange
things to get that last few bytes of memo-
ry free, because you can give BOOTCON

a vanilia default and put all the fancy stuff’
that might hang up the machine in one of

DocuComp ... $49.95
DocuCompII ... $199.95
Advanced Software, Inc.

1095 East Duane Ave., Suite 103
Sunnyvale, CA 94086

(800) 346-5392

(408) 733-0745

fax: (408) 733-2335
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Dr. Solomon’s Anti-Virus

ToolKit ... $149.95
Ontrack Computer Systems, Inc.

6321 Bury Dr.

Eden Prairie, MN 55346

(800) 752-1333

(612)937-1107

fax: (612) Y37-0196
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EZ Cosmos ..o, $69.95
Future Trends Software

1601 Osprey Dr., Suite 102

DeSoto, TX 75115

(800) 869-327

(214) 2243279
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Gateway 2000 386/33 ... $2695
Gateway 2000

610 Gateway Dr1.

North Sioux City. SD 57049

(800) 523-2000

(605) 232-2000

fax: (605) 232-2023
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Grolier Encyclopedia

Americana CD-ROM .................. $395
Grolier Electronic Publishing

Sherman Tpke.

Danbury, CT 06816

(800) 356-5590

(203) 797-3500
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MacroAde ... $25
Performance Sciences International

3001 Latta Dr., Swite 1250

Summerfield, NC 27358

(919) 643-3192
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the other choices. Using BOOTCON,
can tell the Arche Legacy 486 to come
up in Windows (with QEMM-386 or
EMM386, say) or in Desqview (QEMM.
of course). And so torth. As before, high-
ly recommended.

Results from the Precincts
The National Commission on Education
was appointed 10 vears ago: it reported

Magellan GPS NAV 1000 Pro........... $3750
Magellan Systems Corp.

260 East Huntington Dr.

Monrovia, CA Y1016

(818) 358-2363

fax: (818) 359-4455
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Microsoft Mouse............................ $125
Microsoft BallPoint Mouse.................. $175
MS-DOSS5.0...................... $99.95

Microsoft Corp.

1 Microsoft Weay

Redmond, WA 98052

(800) 426-9400

(206) 882-80801

fax: (206) 883-3101
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Mrs. Pournclle’s

Reading Program ...................... $99.95
Roberta Pournelie

3960 Laurel Canyon Btvd.. Suite 372

Studio City. CA 91604
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Norton Commander........................ $149
Norton Utilities ................................ $179
Symantec Corp

10201 Torre Ave.

Cupertino, CA 95014

(800) 441-7234

(408) 253-960(

fax: (408) 253-4092
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Sound Blaster Pro ... $299.95
Brown-Waugh Publishing

130-D Knowles Dr.

Los Gatos, CA 95030

(800) 451-0900

(408) 378-3833

fax: (408) 378-3577
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Golden Bow Systems

842 Washington St., Suite B

San Diego, CA 92103

(800) 284-3269
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The best furniture you can buy for your equipment. Incredibly
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catalog.
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that, “If a foreign government had imposed
this system of education on the U.S., we
would rightly consider that an act of war.”

Mrs. Pournelle's Reading Program has
been out for a few years now; the latest
result is from a local elementary school,
where the teacher reports using the pro-
gram for one semester (under five months).
Every student tutored with the program
gained more than the school’s normal gains
in reading ability; most grew at twice nor-
mal; and one gained six times normal
growth.

The “reading instructor” in this class was
another student plus the software.

PC and Atari ST only; a Mac version is
in the works.

Winding Down

The book of the month is Boojums All the
Way Through: Communicating Science in
a Prosaic Age by N. David Mermin (Cam-
bridge University Press, 1990). This isn’t
always easy slogging, but it has a lot of
good material about making science com-
prehensible. Mermin also introduced Lewis
Carroll’s boojum into scientific literature
and tells the story in his first essay.

Last month, I mentioned a book on Rail-
road Tycoon. It turns out there are not one,
but two books on that game. The first com-
puter book of the month is Russell Sipe’s
The Official Guide to Railroad Tycoon
(Compute Books, 1991). It’s even better
than the one I recommended last month,
Railroad Tycoon: Master Strategies for
Empire Builders by Shay Addams (Os-
borne/McGraw-Hill, 1991). If you love
Railroad Tycoon—and how can you
not?—get Russell Sipe's book.

The other computer book of the month is
a CD-ROM: Microsoft Programmer’s Li-
brary. If you’re serious about program-
ming, how can you be without this? The
game of the month is still Martian Dreams,
which infuriated me in places, but I’m not
sorry I finished it.

Next month, Desqview versus Windows,
and why I like both. Norton Desktop, Vi-
sual Basic, and other Windows stuff. Stay
tuned. B

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer who
also earns a comfortable living writing
about computers present and future. Jerry
welcomes readers’ comments and opin-
ions. Send a self-addressed, stamped en-
velope to Jerry Pournelle, clo BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458. Please put your address on the let-
ter as well as on the envelope. Due to the
high volume of letters, Jerry cannot guar-
antee a personal reply. You can also con-
tact him on BIX as “jerryp.”
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Rely On The MINUTEMAN UPS
For LAN Protection

Spikes. Surges. Overvoltage.
Undervoltage. Brownouts.
These things happen. And they
can do irreparable damage to
your equipment and data —
unless you’re protected with
MINUTEMAN Uninterruptible
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MINUTEMAN protects all
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THAT PESKY
640-KB BARRIER

ou could see the relief on Frank’s face when |
told him about the new memory management ca-
pabilities of DOS 5.0. Frank Mara—a guy that |
work with-—had been dealing with a thorny prob-
lem involving a Windows front end for a database
server. Frank’s programmers were running out of mem-
ory when they tried to cram Windows, DOS, a couple
of TSR programs, and network driver software into the
standard 640-KB MS-DOS address space. No matter
what they did, they just didn’t seem to find a satisfac-
tory solution. DOS just didn’t provide enough memory.

Frank’s problems are a little unusual in that he has to
worry about making newly developed software fit into
DOS, but he’s not at all unusual in that he has had prob-
lems meeting today’s needs with yesterday’s operating
system. Despite the fact that DOS has been king of the hill
for nearly a decade, it has clearly fallen further and fur-
ther behind in meeting the real-world needs of business
users. Finally, in May of this year, Microsoft said that at
least some of the most-needed requirements would be
met with DOS 5.0, chief among them the ability to make
better use of memory, especially on 286 and 386 com-
puters.

Unlike its ancestors, DOS 5.0 recognizes the fact that
many computers have more memory than the 640 KB
originally provided with the IBM PC. Finally, you get the
ability to load DOS itself into high memory, along with
a few drivers and TSRs. This means that you can make
use of nearly all the original 640 KB for running pro-
grams. If you have complex setups, this means you sud-
denly have an extra 75 KB to 100 KB available, which
can make the difference between using and not using the
software you need.

Allocation Headaches

As it turns out, DOS 5.0 is a compromise. This is no sur-
prise, since software that tries to be all things to all peo-
ple usually turns out to be neither. Microsoft undoubtedly
realized this and seems to have kept the DOS require-
ments achievable. DOS will indeed let you shift DOS
itself into high memory, and it will also shift other TSRs
if it can find room. The problem is that it can’t always find
room by itself, and it can’t move your programs around
until it finds a way for everything to fit.

What’s missing from DOS 5.0 is a method for the soft-
ware to figure out automatically what the best way would
be to move things into high memory. When you install
DOS, it simply takes the items in your CONFIG.SYS
file and your AUTOEXEC.BAT file in sequence. Since

ILLUSTRATION: JEAN F. ALLAUX © 1991

this might not make best use of the available chunks of
free memory in your machine, you have to experiment to
see what loads best in which sequence. This requires a lot
of time and patience. In this area, DOS comes up short.

Memory Managers

Fortunately, there is help. The two leading makers of
third-party memory managers have found ways to take
advantage of the new capabili-
ties of DOS 5.0, while still re-
taining their ability to make the
best possible use of existing
memory. Qualitas and Quar-
terdeck Office Systems both
support DOS 5.0 with their lat-
est releases of 386Max and
QEMM, respectively. Both can
move software into high mem-
ory that DOS couldn’t move by
itself, and both have special
programs that let you optimize
the use of your high memory
without spending your time ex-
perimenting. In addition, both
work with Windows, and the
extra space they free up is
available to programs running
with Windows.

Qualitas’s 386Max has an up-
dated version of the installation
software that knows what to ex-
pect when encountering a sys-
tem running DOS 5.0. It auto-
matically changes the instruc-
tions in the CONFIG.SYS file
to work to best advantage with
386Max, and it will find ways
to shoehorn programs and
drivers into almost any nook and cranny in memory.

QEMM is a lot like 386Max in the way it operates, al-
though you’ll have to make a few of the changes to your
CONFIG.SYS file that 386Max would make for you.
On the other hand, QEMM comes with Manifest, which
is one of the best system reporting utilities I’ve ever used.
QEMM has its own optimizing utility that works much
like the one 386Max has, and it produces similar results.

The most important result shows up when you look to
see how much memory you have available to programs.
With DOS 4.01, you would often find that you had some-
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Memory managers
take over where DOS 5.0
leaves off
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Monarch Notes on CD-ROM
Over 200 Notes on One CD-ROM Disc

he Entire Collection - Only $99
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greatest literature. PC & Mac

Greatest Books Ever Written

The Ultimate Electronic Book $295
very word of over 500 books, stories & poems.
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thing like 540 KB by the time you’d load-
ed DOS, a mouse driver, a network access
package, and similar items. A lot of soft-
ware won’t run in a memory space that
small. With DOS 5.0, that number is sud-
denly up to something like 600 KB. That’s
a lot better, but with QEMM and 386Max,
you might find that you’ve scavenged
enough available memory from one place
or another to have all 640 KB available
for programs. Some systems work out even
better. | use a Northgate Elegance 386/25
at the office, and the combination of

386Max and DOS 5.0 generates 655 KB of

space available for program use.

What about Windows?

For the last year, you’ve probably been
hearing about memory management and
Microsoft Windows. After all, isn’t Win-
dows supposed to manage memory in its
386 enhanced mode? Well, there’s mem-
ory management, and then there’s memo-
ry management. What Windows supports
is the kind of memory management that
allows applications to run in a multitasking
environment. You can start a communi-
cations program, for example, and start a
long download; then you can fire off your
word processor and get some work done
while the download runs in the back-
ground. What Windows does not do is fig-
ure out where to place system-related soft-
ware in memory.

Actually, DOS 5.0, Windows, and mem-
ory managers work very nicely together,
each complementing the other. Using DOS
5.0 and the memory managers lets Win-
dows provide more memory for each DOS
session, meaning that you can run bigger
programs. In some circumstances, the
memory managers may make more ex-
panded memory available to Windows as
well, increasing the total system resources
available to Windows and the programs
designed to take advantage of Windows
and its capabilities.

The combination of Windows, DOS 5.0,
and either 386Max or QEMM makes an
effective foundation for serious use of a
386- or 486-based workstation in business.
It supports a vast array of software while
providing access to most of the computer’s
resources. You no longer have to feel like
you’re wasting memory when you run a
word processor on an 8-MB machine, and
you can still run the large programs you
need to use while retaining access to the
network drivers and similar software you
have to use to do your job.

This is one area in which the 386 archi-
tecture shows its value. While most appli-
cation software looks at the 486 as sim-
ply a very fast 8088, DOS 5.0 and
Windows both have the capability to look

behind the facade and see the real ma-
chinery. QEMM and 386Max go even fur-
ther and make the whole machine readily
available.

Microsoft’s Other Product

DOS 5.0 isn’t the only new product from
Microsoft this summer. A little before
DOS 5.0 came out, Microsoft introduced a
new pointing device called the Ball Point
Mouse. This is a trackball designed to
work with a notebook computer.

Until recently, there really wasn’t much
need for pointing devices for laptop and
notebook computers. They had neither the
computing power nor the storage capacity
to deal with a GUI such as Windows, and
without a GUI, mice weren’t all that nec-
essary. When notebook computers got
powerful enough to support Windows,
buyers resisted because they didn’t have
mice designed to work properly with com-
puters that small.

MS-DOS 5.0 ......
Windows 3.0........... :

Ball Point Mouse .................... $175
Microsoft Corp.

1 Microsoft Way

Redmond, WA 98052

(206) 882-8080
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T E Y $130
Qualitas, Inc.

7101 Wisconsin Ave., Suite 1386
Bethesda, MD 20814

(301) 907-6700
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(0] D4 8. R e $99.95
Quarterdeck Office Systems

150 Pico Blyd.

Santa Monica, CA 90405

(213) 392-9851

Circle 1223 on Inquiry Card.

Librex 386SX ... $4299
Librex Computer Systems, Inc.

1731 Technology Dr.

San Jose, CA 95110

(408) 441-8500
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Premium Exec 3865X........... $2905
AST Research, Inc.

P.O. Box 19658

Irvine, CA 92713

(714) 727-4141
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Microsoft Project for
Windows introduces an

amazing management

technique.

Your own.

Microsoft Project for Windows

When you use Microsoft® Project for
Windows; just be yourself.

Because you'll have all the power and
flexibility you need to manage any size project
your own way.

Let’s say you want to create your own
filters, so you can find specific types of infor-
mation. No problem.

And if you've ever wanted custom tables
and fields that allow you to view and report data

any way you want, relax, now you have them.

There’s even outlining to create cus-
tomized reports, tailored to your audience,

*Applicable sales tax, shipping and handling not included. Offer good only while supplies last and only in the 50 United States. When ordering the working model, inquire

sbwing oh]ii the level of detail you want.

And you can do all this with the same
project manager PC Week, PC Magazine,
PC World and Software Digest call the best
in its category.

If you would like more information on
Microsoft Project for Windows, or a working
model for $9.95; call us at (800) 541-1261,
Dept. V28. We won' tell you how to do your
job. We'll just help you do it.

Microsoft

requirements. In the 3D United States, Zu&wo)mwm Dept. V28.
isa

For mformation only: In Canada, call (416) 568:3503; outside the United States and Canada, call (206) 936-8661. ©1991 Microsoft Corporation. All nights reserved. Microsoft and the Microsoft logo are registered trademarks a 'indows is a trademark of

Microsoft
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Microsoft apparently decided to break
this stalemate with a miniature trackball
designed to clamp onto the edge of a note-
book computer’s keyboard. This is a handy
place, since you can still use the mouse
when you’re not using the computer at a
desk. You might, for example, use the Ball
Point Mouse attached to the computer
when you’re using the computer on an air-
liner.

This new device proved useful to me
when | began looking at two notebook

computers that would be perfectly suited
for running Windows if only they had a
mouse. The computers are the AST Pre-
mium Exec 3865SX/20 and the Librex
3865X/20. Both machines weigh about 6
pounds, both have excellent screens with
VGA resolution, and both have enough
memory to support the 386 enhanced mode
with Windows. When you add the Ball
Point Mouse, you’ve got a very pleasant
portable Windows workstation. I can use
the Librex anywhere 1 want to, and run

Get a hold of the best value

in LAN powe
for just

Blackouts, brownouts, sags...
Your data and hardware are

vulnerable to problems that M'UPS nodes {typical runtime for a 3865X
system is 10 minutes).

surge suppressors and power

directors are just not equipped

to handle, 2eiah 0

Now there's a complete
Uninterruptible Power Supply
solution to suit any budget. The
Back-UPS™ 250 s reliable pro-
tection for LAN nodes, 3865X
machines, 286, small PS/2 sys
tems, and internetworking
hardware such as routers,
bridges, gateways and
hubs.

Fromthe largest
server to the smallest
router. the Back-UPS
Series will increase
your productivity by
providing a cost-
effective solution to
power problems, Call
for your free power pro-
tection handbook.

Model

NEW gackUPs 250 386SX, 286, XT, AT, mternet hardware, POS

NEWD gaciups 400 Desktop 386, 486 systems, 286 servers

NEW!  BackUPS 450 Tower 386, 486 systems, servers

NEW!  gackUPS 600 Heawily configured systems, CAD/CAM workstabons
Back-UPS 8OORT Mulbple systems, longer runbme applications
Back-UPS 1200VX Muitiple systems, LAN hubs, smak menvs, telecom

equipment
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r protection

$169

The NEW Back-UPS 250 offers even
more costeffective protection for LAN

B Full-time surge protection and line
hlrering

B Maodels from 250 to 1200 Voh-Amps,
many with LAN nterface tor

B automanc-shurdown ot Novell,

LAN Manager, LAN bServer,

L.ANtastic, Banyan, $CO Unix,

Sun0S, AlX etc.

BUL, CSA and Novell
approved with a 2 year
warranty

) 230V models
B available

@ Ask about Pow
erChute® UPS mom-
toring software and
Novelicompanble UPS
momtoring boards

W B

$169

5249 ™
2 i The Back-UPS
;‘;g Irv American Power Conversion
$1199 800-541-8896,Dpt. DD

33-1-60078500 1n L urope
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the software 1 need to run, regardless of
whether it requires Windows or DOS. |
also took the opportunity to upgrade the
Librex to DOS 5.0, which works fine and
adds some extra access to memory for pro-
grams.

The Ball Point Mouse is clearly designed
to handle the flexibility of working in a
wide variety of positions on a large num-
ber of computers. It is shipped with clamp-
ing jaws of several sizes so that differ-
ences in keyboards won’t easily defeat
attempts to attach the mouse. These jaws
are inserted into a mounting bracket that in
turn supports mounting the mouse at an
angle to the keyboard. One way or the oth-
er, you shouldn’t have any problem set-
ting up the Ball Point Mouse so that it’s
comfortable to use.

Of course, mounting the mouse isn’t the
last step. Once you’ve done that, you also
need to tell the mouse software where the
mouse is so that it will know which way
you’re moving the trackball when ‘you in-
tend to move it in the direction you see as
“up.”” To make this work, Microsoft pro-
vides a program called Compass that lets
you show the software where “up”’ is. You
also get the mouse Control Panel for both
DOS and Windows so you can set other
characteristics such as acceleration and
click speed.

The Ball Point Mouse will also work just
fine on any other computer and is a very
nice trackball in its own right. It comes
with rubber feet so that you can use it on a
desk instead of clamped in place, and you
can order an extension cord to make at-
tachment to a desktop computer easier. Of
course, Microsoft isn’t the only company
now making trackballs for notebook com-
puters. Logitech makes a similar product
that I haven’t had the chance to see, and
other companies have announced similar
items.

The Ball Point Mouse is a clear example
of a product that grew from a clear under-
standing of users’ needs. It’s exactly the
right solution that came at just the right
time. |

Wayne Rash Jr. is a contributing editor
for BYTE and a principal and technical
director of the Network Integration Group
of American Management Systems,Inc.
(Arlington, VA). He is coauthor of two
books for business network users: The
Executive Guide to Local Area Networks
and The Novell Connection. You can con-
tact him on BIX as "waynerash,” or in the
to.wayne conference.

Your questions and comments are wel-
conme. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



What a racket!

3,000 bucks for a CAD program?
Are you kidding?

DesignCAD 2D is only $349, and it has more and better

features than the other CAD programs that cost $3,000!

And, if you're ready for a three dimensional CAD

A program, there is the state-of-the-art
) DesignCAD 3D.. . . for only $399!

DesignCAD is the software used in the design of Andre
Agassi’s tennis rackets, the Patriot missile, and scores
of other high tech, low tech, and no tech products.

So what’s all the racket about? It’s because we
believe that it’s silly to spend more on a CAD system
than you would on a word processor. Agree? Well, the
i ball’s in your court.

' Your product designed with DesignCAD?
Let us know, and maybe we’ll put it in one
of our ads.

For a free demo disk
and 16 page color brochure,
cont t:

& American

Small Business Computers, Inc.
One American Way e Pryor, Oklahoma 74361
& (918) 825-4844  FAX (918) 825-6359

European Office:
102 Rue La Fontaine ® F75016 Paris, France
Phone 331 4520 6540 » FAX 331 4520 6539
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BEFORE YOU
CAN SAVE THE
WHALES,
YOU HAVETO
SAVE THE DATA.

Since man first took to the seas, life has not

|| been easy for the endangered humpback, fin and northern
right whale.

But aided by the Center for Coastal Studies, and
Sony Data Cartridges, things are looking up.

Because at this pre-eminent research institute on the tip of Cape Cod, with
the world’s largest data base on individually identified whales, data is also a
protected species. Trusted only to Sony Data Cartridges.

The whales’ very survival depends on recording their entire life histories:
Their world cruises. Reproductive cycles. And dining habits.

Decision makers know that lost data can endanger any operation. Not even a
footnote can vanish.

A concern that leads quickly to Sony Recording Media. Our most recent
developments: The 3.5" floppy disk format. The D8 (8mm) and DDS (4mm) data
cartridges. Each holding a virtual sea of information.

So to ensure the survival of critical data in your operation, specify the
technological leader who’s making waves in data storage: Sony.

And while you’re at it, call the non-profit Center at 508-487-3622 to ask
how you can help save our fragile marine environments.

Any contributions are tax-deductible. And will also live forever on a Sony
Data Cartridge. SONY:
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PROJECT FOR WINDOWS. ROJECT.
IN AN INDEPENDENT STUDY, IT TOOK 50% LONGER To WITH MORE EFFICIENT SCHEDULING ALGORITHMS, IT HELPS
CoMPLETE A PROJECT THAN CA-SUPERPROJECT. You BRriNG PROJECTS IN ON TYME AND ON BUDGET.

. & 1 o
o o,

PRELETT D : e
ldentical Project. Different Project Manager.
Can You Spot The Difference?

Efficiency. Accuracy. Dependability. . .. ment of resources and gives you comple- .

Required skills for any%roject ma)tlnager. Butnot | CASUPEIPIOCt tion dates you can bet your career on.pIt's i
@Y as common as you'd think. In a recent also incredibly easy to use. You can create l

= independent study of the five leading pro- | : projects in minutes.
"'ﬁ’ ject managers—all scheduling the same = ' And with a few clicks of the mouse, you'll have pre-
project—the completion dates varied by as sentation quality Gantt, PERT, Cost/Resource and
Lascempuine much as five months. Work Breakdown charts.

R d CA—SuperPro'%ct“" ﬁnis}}led ﬁgs(t1 in214 : 1:So call 1-800—2451—3003 today to find out the location
working days. Microsoft® Project finished last in 323 of your nearest dealer. Because ®
working days. once you've worked with the most- OMPUTER

That's why serious project managers trust CA-SuperProject. efficient project manager, the difference SSOCIATES
It offers more efficient scheduling algorithms, better manage-  will be obvious. Software superior by design.

©1991 Computer Associates International, Inc., 711 Stewart Avenue, Garden City, NY 11530-4787. All trade names referenced are the trademarks or registered trademarks of their respective companies.
* March 1991 study published by 1Soft Decision, Inc., including CA-SuperProject 2.0, Microsoft Project For Windows, Symantec's Timeline 4.0, ABT Project Workbench and Scitor's Project Scheduler-5.




ROUNDTABLE

B Y T E columnists,
staff, and contributors
debate the issues

THE PUBLIC SPEAKS
ON OS/2 vS. WINDOWS

oundtable is a forum in which BYTE

editors, columnists, and contributors debate

key issues that affect how you purchase and
use hardware and software. The “conversations” take
place on BIX, where you can participate in the
round.table conference.

Editor’s note: This month, Roundtable turns the tables and
presents the views of developers and end users on the
dispute between Microsoft and IBM over Windows and
0S/2. We found this dialogue on BIX in the ibm.dos con-
ference, in the “0s2" topic, starting with message 389. We
think you will find it interesting and insightful.

roedy [Roedy Green]: I just saw a rather distressing
post about Microsoft disowning 0S/2 and going its own
way with NT (New Technology), which will be yet an-
other application programming interface, basically Win-
dows Plus. Sounds like it will be DOS gussied up with yet
another layer of junk.

This stupid tiff between Microsoft and IBM is forcing
us to stay with DOS-like addressing far, far too long!
Finally OS/2 begins to look like a winner, and Microsoft
spoils it for all of us.

How will IBM be able to tempt developers? It could
publish a series of reasonably low-cost books on devel-
oping. It will get 0S/2 talked about and treated as real.
IBM could sell the development tools and OS/2 itself
through ordinary distribution channels so that it is on
display at every Mom & Pop computer store. And it
could start broadcasting what is already available and
what niches are still open.

Microsoft is faltering—stumbling about changing its
mind. It has money but no sense of direction. IBM could
emphasize its stability and momentum to finish the job.
It could talk about the early days of DOS when CP/M was
king. Those who went with the new, powerful DOS
reaped buckets of gold. Those who stayed with the old
technology quickly faded.

hamilton [Doug Hamilton]: The writing’s been on the
wall for some time. I think Microsoft has reached its
zenith. It has created way, way too many enemies and has
made it impossible for anyone in the industry to view

Microsoft as a reliable partner for anything. Gone are
the days when any sane person would make his or her
company’s future dependent on Microsoft’s carrying out
its promises.

0S/2 2.0 is going to be a success with or without Mi-
crosoft. If you have any doubts, you need only take a
look at IBM’s OS/2 videotape or get your hands on the
new 6.149 beta. This is a dynamite system, the pricing is

right, and it’s beginning to look
like IBM may get the market-

ing going after all. HENRY GESSAU
And one thing you do have to Programmer,

give IBM credit for: Probably Intertex Data AB

more than any other company

around, it keeps its promises. ROEDY GREEN
Software developer,

karenk [Karen Kenworthy]: Canadian Mind Products

Steve Ballmer, Microsoft se-

nior vice president for system DOUG HAMILTON

software, in a recent interview Software developer;

published in Computer Reseller President,

News, said, among other things, Hamilton Laboratories

that Microsoft will provide

Windows NT for the ACE ma- KAREN KENWORTHY

chine, instead of 0S/2 3.0. Software developer;

Windows NT will support DOS President, Kenworthy Oil

applications, 16- and 32-bit Management Systems

Windows applications, C2 data

security, fault tolerance, and ROY PREUNINGER

Posix applications. At a later, Programmer

uqspecified date, Windows NT ALAN WEINER

il suporl 0572400 P conmuant; Presidnt

’ Technology 21

via an “OS/2 and PM subsys-
tem.” Windows NT is sched-
uled for 1992.

“[ can’t tell you what IBM’s strategy is, but I'm pretty

sure it’s not working with us,” Ballmer said. Will Win-
dows NT with an “OS/2 and PM subsystem” be “a better
DOS than DOS, a better OS/2 than 0S/2”?

roedy: Look on BIX. All the excitement and activity are
in the Windows conference. Users are moving prema-
turely to Windows. They are losing productivity, but
they don’t care. Windows is more fun than character-
mode interfaces, and you can play games more easily
when the boss is not watching.

Some large corporations that should know better are
moving to Windows. If people are willing to put up with
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the dreadful performance of DOS/ Win-
dows now, surely they will in future when
various things can be bandaged on to fix
the problems. Only purists like me feel
nauseated at how disgustingly filthy it is
inside.

Graphics coprocessors are now cheaper
than VGA cards were a short time ago.
They claim to be 24 times faster than Su-
per VGA. Very smart hard drive con-
trollers and lots of RAM help solve some
of DOS’s reentrancy and file allocation
table problems.

Eventually, DOS/Windows may be
retrofitted with something like High Per-
formance File System. Eventually,
DOS/Windows will be so integrated that
you will get the overhead of Windows
whether you like it or not, but by then pro-
cessors will be fast enough that you won’t
care.

hamilton: You should take another look at
the ibm.os2 conference and the various
0s2 topics here and elsewhere. Once mori-
bund, the traffic has been way up in the
last couple months. Look for an explosion
of interest once 0S/2 2.0 achieves gener-
al availability.

rpreuninger [Roy Preuninger|: 0S/2
burying Windows will only happen when
itincludes all the functionality and extras
of Windows. If it weren’t for the
formidable competition of the Windows
environment and the products developed
for it, 0S/2 would still be a text-oriented,
single-user, multitasking operating sys-
tem. Windows is a part of the evolution
of computing, as will be the operating sys-
tem (or environment) that buries it. All in
due time.

Of course, who really knows what the
consumer will buy, in spite of everything
all the technical experts know.

hamilton: What makes you say that? From
the day it was announced, OS/2 has al-
ways been planned and viewed as a graph-
ical windowed system.

rpreuninger: OS/2 was available early
on in a configuration that didn’t include
the PM component. If you know of any
other reason than the competition of the
Mac environment that may have led to the
development and inclusion of PM in 0S/2,
1 would like to hear about it.

As for functionality available in Win-

dows that is missing in 0S/2, compare the
Control Panel functions in Windows with
those of OS/2. Windows lets you change
the profile of the mouse. 0S/2 doesn’t.
Consider all the ways that Windows al-
lows the user to customize the environ-
ment o suit specific needs. In OS/2, where
it's possible, making changes is compli-
cated. The extras that come with Windows
are almost completely within the Acces-
sories Group. While they may be slim, a lot
of basic work can be done with those tools.

When you consider the price of Win-
dows as compared to that of 0S/2 (at least
to get started) and the level of expertise
that is required to get something to look
good (even if it isn’t much), it is no won-
der that many casual computer users like
Windows.

hamilton: Wait a minute! You told us that
the reason OS/2 wasn’t strictly a text-mode
system was competition from Windows.
Now you claim that competition from the
Mac was the sole reason? Which is it?
Either way, I’m going to disagree. PM
wasn’t tacked onto OS/2 in response to
any particular system. PM was an integral
part of the OS/2 story from the beginning

software.

800-447-1955

® Demonstrate commercial soft-
ware to potential customers
withoutshippinglive software.

m Produce effective tutorials that
interactively teach products.

8 Create Computer Based Train-
ing for a fraction of the cost
of dedicated CBT authoring

Dan Bricklin's

Demo Il

The Leading Rapid Prototyping Tool

Tum raw ideas into visual concepts.
Experience for yourself why over 30,000 people have made Demo Il version 3.0 the
leading tool for producing program prototypes, demonstrations and tutorials.

Version 3.0 Includes:
a

Dan Brickln's

Demo Il
o
i

-

LIEE30AT

. Lot
o

LIFESOAL

1163 Shrewsbury Avenue + Shrewsbury » NJ » 07702

Suggested Retail Price $249

908-389-0037

Demo 1 is a trademark of Lifeboat Software. Dan Bricklin's is a registered trademark of Daniel Bricklin Circle 132 on Inquiry Card.

Built-in Mouse Support
TextOverlay on
Bitmapped Graphics
Memory Swapping
VGA Support
Autosave Options
CUA Template System




Panasonic
ANNOUNCeS
| breaall]<(t)lt1lrlgr oh
' innon-interlaced

1024x768

graphics.

Value.

]fyou thought you'd have to compromise on your next High Resolution monitor,
think again. With its new 14" PanaSvnc™ C1395, Panasonic” brings all the compelling
clarity and richness of non-interlaced graphics within reach.

Turn it on, and you'll see your most graphics-intensive applications in a whole new
light. Compared to interlaced monitors, images will be sharper, edges cleaner, details
finer. With noticeably less flicker. Because now you're getting the whole picture, not
just every other line. And the C1395 is as easy on your eyes as it is on your wallet.

Like all Panasonic monitors, the C1395 has excellent ergonomics. Controls are front-
mounted, and a tilt-swivel stand is included.

So, whether your desktop is MS-DOS, a MAC IT* or one of the other leading workstations, before you spend several

hundred dollars more on a new monitor, spend a few minutes at your Monitors, Computers, Peripherals, Printers,
authorized Panasonic dealer. He'll show you that value has never Copiers, Bpeuriters & Facsimiles
looked so good. -

For further information on the PanaSync C1395 Multi-Frequency Monitor, Panasonlc
telephone 1-800-742-8086. Office Automaﬂon«ﬁ}é\

*MAC 1L is a regjstered trademark of Apple Computcr, Inc.

An optional cable is required for Macintosh, the C81M2. Engineered for the office. Designed for people.
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PUT dBASE ON TOP

Dr. Switch-ASE puts dBASE on top
On top of the charts, spreadsheets,
word processors or on top of DOS
Right where it belongs. on top of any
graphics or text program when you
need it. Neatly tucked away when
you don't. Dr. Switch-ASE turns any
dBASE language program into a
16-20K RAM resident program. So
now you can have dBASE power at
the touch of a key. anywhere. any-
time and from any program

dBASE TSR’s,

easy as ASE

With Dr. Switch-ASE you don't have
to be an Assembly language whiz or
a C code maven to create TSR's. The
Doctor includes an integrated cut &
paste feature for transfering data be
tween programs. It also supports
both Expanded and Extended mem
ory and is fully network compatible

The doctor speaks

your language

Dr. Switch-ASE supports all of the
dBASE dialects. So it works directly
from Clipper dBASE IIt PLUS®
dBASE IV FoxBASE + " and FoxPro

No need to learn a new dBASE

syntax and no new environments

to wrestle with A

When the doctor’s in, dBASE is

on top. >

Call and place \

your order today! ( 7

800-932-9202 %4 K/
212.787-6633

DR. SWITCH-ASE
$179.95

Black & White International Inc.
PO Box 1040

Planetanum Station

New York, NY 10024-0541
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Ds Switch, Dr Switch ASE Di Swatch-OnCall and Dr Switch TSRM are trademarks of Black & White International Inc
All others are trademarks or registered trademarks of thei respective holders

“Plus Shipping/Handling U S orders add $6 00 lor 2nd Day Air $3 00 lor Ground Canadian and Foreign orders add
38 00 COD add 33 50 NY residents add sales tax All payments U S funds/U S Banks only!

tIncludes royalty-lree runtime version
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because the whole industry’s been mov-
ing to windowing systems for 10 years and
it was obvious that that was “jacks or bet-
ter” for any new system.

0S/2 1.0 did ship without PM. But that’s
only because PM wasn’t finished. My un-
derstanding is that there’s more code in
PM than in the OS/2 kernel. But even be-
fore I had a copy of 1.0, I had specs that
came with the software developer’s kit for
PM.

0S/2 1.0 was never claimed to be com-
plete. It was claimed only to be a first
widely distributed code drop for early de-
velopers (like me) and other early adopters
to begin working with. 0S/2 1.1 with PM
shipped less than a year later.

I argued your last point myself in my
Beyond DOS column earlier this year
[April BYTE] commenting on the OS/2
1.3 announcement. Windows is prettier
and does come with more games and toys
and a much better control panel for set-
ting colors and so on. Also, when OS/2's
price was $340, that was way too high.
But things are changing.

0S/2 2.0 will be much prettier. It will
have a nice control panel similar to the
one in Windows. It’ll have a graphical in-
stallation program that’s very nice. It’ll
come with a full suite of games and sam-
ple applications. A new, optional “Mac-
like” interface, called the Workplace shell,
will sit on top of PM. This stuff is not va-
porware. A lot of this is already in the new
6.149 beta, and it works.

Costs are also much more in line. For
$150 (or about $120 through Egghead),
you get the whole OS/2 system, which is
less than you would pay for DOS/Win-
dows and Adobe Type Manager (which is
built into OS/2). Hardware requirements
for OS/2 are about the same as for Win-
dows.

hgessau [Henry Gessau]: Is the following
true? If you are running DOS, you can run
DOS programs. If you are running Win-
dows, you can run Windows and DOS pro-
grams. If you are running OS/2 2.0 or
higher, you can run OS/2, Windows, and
DOS programs. If this is true, why would
people settle for less?

aweiner [Alan Weiner]: According to all
the press, and Lee Reiswig (IBM’s Blue
Ninja), yes! In an August 15 demo in
Boston, IBM showed lots of stuff running;
it looks real pretty (and faster than Win-
dows 3.0). At one point there were 11 or 12
windows, running several OS/2 programs,
DOS boxes, DOS 4.00, DOS 5.0, DR
DOS, and Desqview—which was itself
running three programs! I’m still skeptical,
but it looks like it’s real. m



If you write sottware, IBM wants
to bring you to your senses.

With sight, sound and motion, you can graphics and CD-quality sound. Think of the
become a star in the biggest, fastest-growing uni- huge market potential that’s barely been tapped.
verse there is. A multimedia star in the universe With your creativity and IBM’s resources, techni-
of IBM and IBM-compatible computers. cal and marketing support, the possibilities

Working with IBM MultiMedia will be ex- are endless.
citing. Just look at what’s been done with the Yes, IBM MultiMedia is designed to appeal
software, “Columbus: Encounter, Discovery and to all your senses. Especially your business sense.
Beyond” and the “Illuminated Books and Manu- Call 1 800 426-9402
scripts” series. And think of the programs you to find out all the ways IBM
can write combining interactive video, dazzling can help.

IBM is a registered trademark of International Business Machines Corporation. © 1991 IBM Corp.
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Ask for genue [ntel
or who knows what yc

If you need a math or something you may know nothing about? Because
coprocessor to speed your if you don’t specify Intel, that’s basically what you're
power applications, ask getting — a big guiestion mark. With Intel, however,

yourself this question: Which would there’s simply no question. You're getting quality.

you rather have sitting next to your That'’s because Intel has the longest track record
Intel microprocessor — an Intel Math CoProcessor with math coprocessors. In fact, we've manufactured

1991 intel Corporation, 1287, 1386, 1387, i487 and the SX logo are trademarks of tniel Corporation
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Math CoProcessors,
11l have to count on.

and sold millions more than all the others combined. For a free information packet, including our new
And we've tested every one of them with the most low prices, call (800)538-3373.

exhaustive battery of tests in the industry. All to assure =
you absolute reliability. l n 3

S0 ask for Intei Math CoProcessors. Or there’s no
calculating what you'll end up with. The Computer Inside.
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The
dSingle-Chip
PC

Chips & Technologies’ new F8680 brings functional integration
in microprocessors to new heights

OWEN LINDERHOLM

0 most people, the microprocessor is the

computer. It performs the main computa-

tional functions and defines the potential

speed and power of any personal com-
puter. It is so often discussed as the main feature
of a personal computer—*“I just bought a 486
machine”—that it’s easy to mistake the micro-
processor for a single-chip PC. But complete PC
systems include many functions that are not de-
livered by their CPUs.

Functions such as graphics, disk storage, mem-
ory, and communications are performed by sub-
systems. These functions provide many of the
choices you have in configuring a system. They
also define the actual performance of a system,
Most of these functions require their own control-
lers and other support chips to allow them to work
with a microprocessor. As a result, there is a lot of
complex circuitry associated with them in any
computer system. Advances in chip integration,
however, could render support chips obsolete.

Photo 1: The Chips &

The P C Ensemble . . . Technologies philosophy is “add
The original IBM PC housed most of its support circuitry in collections of stan- memory and go." The F8680
dard logic chips, which made its motherboard a crowded place indeed. With the single-chip PC reduces the area
advent of PC-compatible systems from manufacturers other than IBM , systems needed 1o implement a complete
designers looked for alternatives to clunky TTL chips to implement the functions PC-compatible computer to a

of the PC support circuitry. This led directly to the creation of standard chip sets few square inches.

that implemented these functions. The use of chip sets dramatically reduced the
number of chips needed to build a system and, as a result, reduced the costs and
the design complexity inherent in building a PC clone. Chip sets became the stan-
dard building blocks for PCs and “made” the PC clone business. Today’s PC-
compatible systems typically consist of a microprocessor, a chip set of around
eight ICs, some DRAM, and a scattering of miscellaneous components to make

[N
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sure everything works together.

If you combine a microprocessor and a chip set on a single
chip, you further reduce the cost of building a PC and more
easily achieve higher levels of system performance, because the
chip will provide all the base functions of a system in an inte-
grated, pretested package. Recognizing these considerable
benefits, a number of semiconductor manufacturers have been
working to develop a single-chip PC. The first to achieve the
goal, Chips & Technologies, recently announced its F8680
PC/Chip (see photo 1). As Gary Baum, C&T’s marketing di-
rector for new product development, says, “Our definition of
the single-chip PC is ‘add memory and you have a PC.” ”

It’s important to note that the definition of a single-chip PC
seeks to include only the common functions required to build a
basic XT- or AT-compatible system. These typically include a
microprocessor, a display controller, a memory controller, a
drive controller, an I/O controller for ports, and a keyboard.
Adding anything beyond this (e.g., a full VGA display) re-
quires additional chips.

Other functions that might be added to a next-generation sin-
gle-chip PC include a cache, a floating-point processor, accel-
erators for specific functions such as graphics in Microsoft
Windows, advanced I/O controllers, and alternative device
controllers such as a SCSI. Future single-chip PCs might in-
clude multimedia functions and compression or even stylus in-
put or voice recognition.

Why a Single-Chip PC?

There are numerous reasons why manufacturers are trying to
come up with a single-chip PC. The main reason is integration.
Dealing with one chip instead of 10 or so when designing a sys-
tem makes a designer’s job much simpler. It also directly af-
fects the cost of a system, its power consumption, its size, and
the ease with which it can be manufactured.

In volume, it can be expected that the cost of a single-chip PC
part will be less than the combined cost of the parts that go into
it. This cost saving grows even further, because it allows a
manufacturer to design a smaller system board and make a
smaller overall system.

Size is important. It’s clear that the market for notebook
computers is very large, but users don’t want designers to sacri-
fice functions just to achieve a smaller package. A single-chip
PC dramatically reduces the size of a system board and allows
manufacturers either to produce smaller systems or to cram
more functions into the same size box.

Smaller size also
raises the issue of pow- Bv'I'E ACTION SUMMARY
er consumption. People
want to carry around

BACKGRCLND PHOTO PAUL AVIS € 1991

portable systems and
use them while travel-
ing, requiring battery
power. Lower power
consumption can radi-
cally improve battery
life.

Another advantage is
manufacturing conve-
nience. Once manufac-
turers don’t need to de-
sign all the ancillary
features on a single-
chip PC, they can de-
sign systems faster.
Fewer parts result in
simpler system boards
and manufacturing that
is easier and more like-
ly to be fault free.

continued

Single-chip PCs, which inte-
grate multiple support chips
such as graphics and RAM
controllers with a micropro-
cessor, are now a reality.
Chips & Technologies’ new
F8680 PC/Chip is a complete
computer system—just add
RAM. This and similar chips
from other companies will
bring PC power to bear in
places it’s never been before.
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Superdtate in Focus

John W. Donovan

he PC industry is built on standards. But adherence to

standards extracts a price by limiting flexibility for sys-

tems designers. The standard PC hardware architecture

assumes that a machine is a desktop configuration
equipped with peripheral devices such as a keyboard, a CRT,
and one drive or more. It also assumes that those peripherals
communicate with the processor in rigidly (and sometimes ar-
chaically) defined ways. This limited standard architecture
creates difficulties in designing newer forms of PCs such as
notebooks.

The standard PC software approach assumes that an applica-
tion owns the system. This assumption complicates the develop-
ment of functions such as power management in laptop systems
or the addition of real-time devices to a system.

While adhering to the standard practices of the PC industry
limits designers, they’ve learned that
flexibility achieved through noncompli-
ance has heavy costs. As a result, many
designers are still searching for practi-
cal ways to tailor their products to the
needs of specific groups of users or
applications.

yet the system will be compatible with any operating system.
SuperState code can intercept and modify 1/0 to and from the
hardware and observe system conditions. It can also adjust per-
formance and power. Since the code functions in a new and
protected address space, the new functions are secure and can’t
be damaged by application crashes or viruses.

A real-world example of the use of SuperState R functions is
in the design of a palmtop system. The system’s designer elimi-
nated the need for a separate keyboard microcontroller by using
SuperState to scan the keyboard and send keystrokes to a stan-
dard XT-compatible BIOS using virtual interrupts and virtual
1/O. The keyboard emulation is transparent to the BIOS and ap-
plications. The PC/Chip supports SuperState operations with
57 registers (out of a total of 100 on-chip) and eight instruc-
tions. This operation requires 5632 bytes of memory that is pro-

Figure A: To ensure compatibility, SuperState is invisible to software
applications. Any one of a number of hardware-based events can trigger
SuperState execution.

ENTERING SUPERSTATE MODE

Chips & Technologies has addressed
these problems by extending the Intel

80x86 processor family architecture SPEICEE]
with SuperState, a new operating mode
that is being implemented in the com-
pany's PC/Chip and Super386 micro- SuperState
processors. SuperState provides a new timer tics

execution state, usable as a reserved

space in the system to run designer-de-
veloped software. It also provides con-
trols for changing system functions. It
does not use application memory or reg-
isters and is invisible to the application,

Normal 80x86-
compatible
operating state

operating system, and BIOS. Software
Figure A shows how you can access interrupt

SuperState capabilities as they are im-

plemented on the PC/Chip. Because the

chip is a real-mode processor, this suite L

of capabilities is called SuperState R. ouT

For systems designers, SuperState is

F---» SuperState SuperState registers
SuperState memory block

SRR =

Virtual interrupt table
Virtual |/O table
DMA register area

Service vectors table

le---| SuperState ;

return CPU register save area
F=-=>  Virtual l/O
- - -
Virtual interrupts
e - - - - Hardware interrupts

a vehicle for innovation. System func-
tions may be changed on a custom basis,

Single-Chip Approaches
All the companies working on single-chip PCs take different
approaches. Perhaps the most significant approach is Intel’s.
Intel already has a “tightly coupled™ chip set solution in the
form of the 386SL. This chip and its companion, the 360SL,
implement the basics for a 386SX-based computer that is de-
signed with power management in mind.

The 386SL uses a modified form of the 386SX architecture
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to allow intelligent power management. One way it does this is
to include a new interrupt, invisible to existing software, at the
highest priority level of the system. This interrupt lets the pro-
cessor switch into an alternative memory-address space where
power management code and functions can be executed, while
the rest of the processor is completely frozen and unaware of the
external activity. This approach allows the 386SL to remain
fully compatible while adding new functionality. The disad-
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tected and can’t be modified by an application. In addition, this
memory is usually shadowed.

Software Transparency

The PC/Chip can be programmed to go into the SuperState
mode through a hardware interrupt request or a software inter-
rupt, when an IN or OUT instruction has been executed and a
device on the 1/0 bus must be emulated or monitored (virtual
1/0), when a specified amount of time has elapsed, when a
DMA channel must be set up or auto-initialized, or when an
external request on one or more of the four programmable pins
must be serviced. For example, in a palmtop system, Super-
State could be used to emulate a drive, simplifying operations
with a solid-state memory card. In this case, when the request
for access indicates the proper disk track and sector, SuperState
intercepts the request and translates it to the appropriate loca-
tion on the memory card. Bank switching is then used to access
the memory space.

The PC/Chip contains the SuperState R logic, while the
Super386 works with a separate chip set. SuperState V on the
386-compatible processor creates a separate 4-gigabyte address
space. Two gigabytes is used for system instrumentation—such
as built-in performance or power indicators—and for in-circuit
emulation. The other 2 gigabytes is reserved for real-mode op-
erations such as power management. A very high priority inter-
rupt. ANMI, sends the processor into SuperState mode. An ad-
dress line and address strobe access memory.

Systems and SuperState

SuperState can be used to execute real-time embedded control
functions, overcoming the limitations in DOS. Critical control
functions execute in SuperState, and the remaining code exe-
cutes as a normal PC application. Long calculations and appli-
cation crashes can't affect the control code running in Super-
State. The two types of code work together through emulated
/O devices.

SuperState lets PC designers adapt their systems 1o new uses
without sacrificing PC compatibility. It lets designers benefit
from the range and economics of industry-standard hardware
and software while transcending their inherent limitations on
design innovation.

John W. Donovan is BYTE s senior editor for State of the Art/
Features. You can reach him on BIX as ‘jwd."”

vantage of this approach is that it requires systems manufac-
turers to redesign their systems to use the new features.

Intel has announced that it intends to come out with more
integration in future products—specifically, a single-chip AT.
The company has not indicated what features the AT chip will
include. It is likely to have a basic feature set, and it may reflect
Intel’s interest in the high-end system market by including a
cache, VGA graphics, and perhaps even a math coprocessor.

continued
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PC/CHIP SYSTEM SOLUTION

Figure 1: The only thing you
have to add 10 the F8680 to
make a complete PC system is

memory. Main memory takes
Processor conventional DRAM, while
the graphics controller
‘ requires static RAM.
Configuration I R
registers Memory PCMCIA
controlles RAM | | ROM cards
Speaker < Timer| |Clock| | Keyboard . —
)
=
raphics
i DNA] [NTR UART controller
L T =
] Y = ¥
XT bus = Keyboard 32k x 8
SRAM

Advanced Micro Devices and IIT are rumored to be working
on single-chip PC designs. AMD, which is now allowed to sell
its own 386, is undoubtedly looking for other markets and
could be working on a single-chip PC based on the 286 or the
386. IIT is best known for its math coprocessors and may come
out with a single-chip PC that includes one.

The First Single-Chip PC

That C&T was the first company to announce a single-chip PC
is not surprising, considering its experience in the chip-set
market. It knew what functions PC designers wanted. What is
surprising are the architectural innovations the chip includes.

The F8680 PC/Chip consists of an 8086-compatible CPU, an
8524-compatible timer, an 8259-compatible interrupt control-
ler, a flexible memory controller, a DMA emulation mecha-
nism, an XT keyboard controller, a CGA-compatible graphics
controller, and a 16C450-compatible universal asynchronous
receiver/transmitter for serial communication. The chip also
supports the standard 8-bit XT bus. See figure 1 for an example
of how the F8680 fits into a simple design.

In addition, the chip has a new operating mode called Super-
State R. SuperState R is similar to the alternate mode used in
the 386SL, except that it’s more flexible. When in the Super-
State mode, the PC/Chip can execute alternate sequences of in-
structions and uses an alternate memory space without affect-
ing the basic operation of the 8086-compatible CPU. This mode
is entered automatically on power-up and system reset. Super-
State can also be started by any hardware or software interrupt,
an I/O instruction, a timer, or any of four external programma-
ble signals. The result is a flexible architecture that permits the
F8680 to do much more than power management. The architec-
ture also lets the chip provide virtual devices, manage new ex-
ternal hardware, and emulate other processors. One of C&T’s
first customers for the F8680 is planning a system that emulates
an IBM AT by using SuperState to trap 286 instructions and
emulate them in the SuperState mode. See the text box “Super-
State in Focus™ on page 150 for more details on SuperState.

The graphics controller part of the chip supports CRT and
LCD screens and is fully CGA compatible, supporting 640- by
200- or 400-pixel resclution in monochrome or 320- by 200- or
400-pixel resolution in four colors. In addition, C&T has in-
cluded Visual Map, a technology to allow the controller to
drive an LCD with up to 16 gray-scale levels and accurately
map colors to gray shades.
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Power management is an important part of the F8680 design.
Some of it is implemented using SuperState R, and some is de-
signed into the chip. The F8680 is a fully static design. Its CPU
core can operate using any voltage from 2.7 V to the standard 5
V, while the surrounding on-chip logic operates at 5 V. As
transistor geometries shrink, the semiconductor industry is mi-
grating toward a new 3.3-V standard. As more low-voltage
parts become available for the rest of a system, the whole chip
may be made available as a low-voltage part. A 3.3-V chip uses
approximately 40 percent of the power used by a comparable 5-
V chip. The fully static design of the F8680 allows C&T to
completely stop the system clock, suspending operation. In ad-
dition, the clock signal can be divided to run the system in slow
states that use less power. Finally, C&T has implemented some
sophisticated power management in the SuperState code.

One important advantage of the F8680 over a standard 8086
or even a 286 is that it uses 26-bit memory addresses; allowing
accesses of up to 64 MB of RAM. It uses bank switching and
can accommodate all forms of memory from full static through
dynamic, including PCMCIA memory cards. The PC/Chip op-
erates at from O to 14 MHz, although low-voltage operation
limits the maximum clock rate. The chip also uses a four-stage
pipeline, which C&T claims makes it comparable in perfor-
mance to a 286 processor operating at the same clock speed.

Differentiating the Single-Chip Computer
One important challenge in designing a single-chip PC is to
give system integrators the ability to differentiate their prod-
ucts. Since all the major functions of a PC are included on the
chip, the only way to differentiate one from another is to add
functions, which in part negates the purpose of the single-chip
PC. C&T’s answer to this problem uses the SuperState R mode
to allow systems designers to differentiate their products. They
can implement unique functions in software or by easily adding
new hardware functions. See the text box *“The PC/Chip Bears
Fruit” on page 154 to see how one designer is using the F8680.
Other single-chip PC manufacturers are likely to take the
same route as C&T, because it allows a single hardware part to
be used very flexibly for a wide variety of options. The F8680
is likely to be used for embedded applications. Besides using
SuperState to emulate other processors, wider possibilities in-
clude using an array of F8680s as a parallel computer with the
SuperState function providing interprocessor communication
or allowing the F8680 to operate in alternative architecture
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Power and Portability in the 90’s !
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The PC/Chip
Bears Fruit

Ellen Ullman

iven a PC on a chip, like the F8680 PC/Chip from Chips

& Technologies, what sort of computer can you build?

What are the new possibilities—and the new design

problems? Alex Hwang of Abstract R&D faced some of
these questions in developing a forthcoming palmtop that is
based on the F8680 chip—a machine that Hwang calls a “*hand-
held PC."

According to Hwang, the new hand-held computer will be
small (7 by 4 by 1 inches), low powered (providing between 50
and 100 hours of use on two AA batteries), and inexpensive
($500 to $600 retail), and it will run off-the-shelf PC software.
So far, Abstract’s hand-held PC sounds like a less expensive
version of the HP 95LX palmtop. But Abstract lists some speci-
fications—a 25-row by 80-column CGA screen, 640 KB of
memory with EMS, a bus connector, and perhaps even a hard
drive—that make this small machine sound more and more like

a full-fledged, general-pur-
Photo A: With a 25-row pose computer.
by 80-column screen
and full PC internals,
the Abstract R&D hand-
held PC packs a lot of
power into a tiny
volume,

Controlling the Juice

The main design problem that
must be addressed in building a
full-featured hand-held com-
puter, according to Hwang, is
power management. “A hand-

FOR MORE INFO

Abstract R&D

P.O. Box 461

Moraga, CA 94556
Phone/fax: (510) 631-0513
Circle 1119 on Inquiry Card.
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consider the impact the In Focus 1600LC is just
1600LC creates in presentations. one of a complete

Featuring the 16 most commonly line of In Focus
used colors, the new In-Focus 1600LC ~ LCD projection
gives your audience a dazzling view of  panels ranging
In Eurgpe: Plancteneeg 91, 232HL Hoofddorp, The Netheriands  Fax. 31-(0)-2503-24388
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The new In Focus
J600LC LCD
projection panel.

arrange for a free demonstration, call
1-800-327-7231 or in
Oregon, 503-692-4968.
And get the image
you deserve.

InFocus

© /991 IN FOCUS SYSTEMS INC. 7770 SW
Mohawi: Street, Tualatin, Oregon 97002, 1-800-
327-7237. In Ozrgon, 503-092-4908. Fux:
503-692-4476. In Focus, tée In Focus logo and
the In Fucus 1600L.C are recustered trademarks

of In Focus Systems, Inc. AR other trudemarks

or regastered trademarks are the property of thetr
respective holders.




Circle 237 on Inquiry Card (RESELLERS: 238).

Space - Savers

Stand-Alone LCD Monitor $995.00
Featuring Sharp’s brightest 640 x 480 resolution black on white 10"
diagonal screen with high refresh rate and triple super twist
nematic technology for a wide viewing angle this new DATALUX
monitor occupies desk space of only 29.0 x 14.1 cm. With easy
adjustability it also folds for transport or mounts on a vertical
surface. Included with the unit is a 1.5m cable and its own VGA
adaptor card. No external power is required. IBM AT compatible.
Select this monitor also for its flicker-free image and low radiation.

Popular Space-Saver Keyboard  $124.50
First successful alternative to conventional keyboard saves 60%
desk space with a footprint of 27.3 x 15.2 cm. Has full travel
tactilly responsive keys with standard left-right spacing for easy
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many
language versions available.

9" VGA Monochrome Monitor  $198.00
640 x 480 resolution black on white screen with a footprint to

match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt
and swivel stand. No adaptor card included.

To Order Call Toll Free
1-800-328-2589

1 year warranty on all products shown. Order direct from stock
with 15 day full return privileges. Visa, Mastercard, AmEx charges
and COD accepted.OEM and reseller volume discounts available.

The First Choice
In Space-Saver Peripherals

i : i
2836 Cessna Drive o Winchester, VA 22601
Phone 703 662-1500 e Fax 703 662-1682

THE SINGLE-CHIP PC

The PC/Chip Bears Fruit (continued)

held PC is not hard to build at all—except for power manage-
ment, " he says.

Hwang says that the power management features C&T has
built into the F8680 PC/Chip make the Abstract hand-held PC a
practical reality. Said Hwang, *We came to the conclusion that
the ultimate solution is a CPU designed with power manage-
ment in mind."

With the PC/Chip’s power management in both hardware
and SuperState software, Abstract was able to consider adding a
20-MB hard drive to a palmtop machine. A 1.8-inch hard drive
will add about 1 inch to the thickness of the case and will re-
quire the use of three AA batteries rather than two. To save
power, Abstract plans to operate the hard drive as if it were a
floppy drive, turning it off when it's not in use. To extend bat-
tery life even further, the company is studying the possibility of
providing 30 percent to 40 percent of power requirements by
using solar panels, like those used in portable calculators.

In spite of the power management features offered by the
PC/Chip, don't expect to see a backlight on palmtop screens
any time soon. “We can't deal with it,” said Hwang of the back-
light. “It consumes more power than the hard disk.”

In addition to power management, the PC/Chip offers manu-
facturers the benefits of integration. For example, the CGA
screen in Abstract’s hand-held device owes its existence to the
F8680's built-in LCD controller. Hwang commented of the
LCD controller, “That's not something I would want to develop
on my own,"

Keyboard Concerns

Besides the problem of power, the keyboard is the single biggest
stumbling block in the design of a hand-held computer. “The
keyboard is a very painful thing to deal with," said Hwang.

To design a small but functional keyboard, Abstract first
tried a mechanical analog of the desktop computer. That turned
out to be too tight to use and too expensive to build. The com-
pany next tried a foldable design, but that made the system too
thick. Finally, Abstract settled on a keyboard with hard plastic
keys. The design solution for the keyboard is more like that of
an electronic organizer (e.g., the Sharp Wizard) than a desktop
system, but it preserves the normal PC key layout. Still, Hwang
bemoans the fact that on small systems, *people will never be
happy with the keyboard.™

Abstract is showing working samples (see photo A) at Com-
dex, with production systems becoming available by the end of
the year. It expects to sell two models: one with a hard drive
and one without. The diskless model will have a PCMCIA
memory card. Both models will have a serial port, a parallel
port, and a bus connector, as well as 640 KB to 2 MB of mem-
ory with EMS.

Whatever designs Abstract sells, the company expects to stay
light on its feet. The market is new, and the components keep
changing in features and pricing. Abstract expects the length of
a product generation to be just six months. Weighing the possi-
bilities and problems presented by the hand-held PC, Hwang
summed it up by saying, “Small—that’s its strong point and its
weak point.”

Ellen Ullman is a BYTE news editor based in San Francisco.
You can reach her on BIX as “ullman.”

156 BYTE « NOVEMBER 1991



Open new windows with TT microlaser™ printers.

.
T

And get powerful fonts and graphics,
ease of use and more speed than ever.

By now you've heard how fast and
easy Microsoft® Windows™ makes it
to tap all that PC power you've got on
your desk.

Well now there’s an affordable, easy
way to put that power on paper —
microLaser from Texas Instruments.

Right out of the box, microLaser
comes with what you need to print the
dazzling pages of text and graphics
you've dreamed of.

Just plug itin and go.

That's because microLaser PS models
come with PostScript® software from
Adobe® and the memory it takes to use

‘( POSTSCRIPT

it. Plus you get your choice of either 17 or
35 scalable fonts, starting at just $1,399*.

New model. More speed. Same price.
When it comes to print speed, the
new microLaser Plus zips along at
9 ppm. If you need a shared printer solu-
tion, turn to the 16 ppm microlaser XL.
Ifall thatisn’t enough, just look at
what else you get with microLaser. It's
the smallest printer in its class. [t han-
dles more paper and envelopes in more
ways. And it supports more than 4,000
software packages, including your
Windows applications.

So when you add it all up, you'll
understand why the power of your ideas
needs the power, convenience and econ-
omy of microLaser. Let microLaser open
new windows for you.

For the name of the nearest dealer, call

1-800-527-3500.

‘b TEXAS
INSTRUMENTS

*T1 suggestd reail price. (Dealer prices may vary.) microLaser is 4 trademark of Texas Instruments Incorporasd. Microsoft is a registered trademark and Windows is a rademark of Microsoft Corporation.
Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Systems, Inc. © 1991 T1 71860
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Make Your Best Work
Look Its Best!
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PCTgX
Typesetting Software

For professional publishing and the power to produce high-
quality technical documents, scientific notation, mathe-
matical formulas, and tables, rely on PCTgX to make your
work look its best.

The next step beyond standard desktop publishing, PCTgX
is the difference between average and expert. You'll get
professional typesetting at amateur prices.

PC MAGAZINE wrote: “(With PCTgX). .. you can achieve
incredible precision in formatting text, especially mathe-
matical expressions.”

INFOWORLD said: “No non-TX-based program has such
typographical asthetics. . . enormously flexible. .. ”

New PCTgX 3.0, with double the page-building capacity, is
now available. For 386 computers, there’s PCTEX/386 and
Big PCTEX/386.

For a free product catalog and demo diskette
call 415/388-8853. See the best for yourself!

Europe: (31) 703237241 @ (49) 24167001 @ (49) 80248011
(49) 73126932 e (44) 742351489 e (39) 290091773
Asia: (886) 35265521 e Australia: (61) 34599671

PERSONAL

TEX

INC
12 Madrona
Mill valley, CA 94941
Fax: (415) 388-8865

PCTEX is a registered TM of Personal TgX, Inc. TgX is an American Mathematical Society
TM. Site licenses available to qualified organizations. Inquire about PTI distributorships.
This ad was typeset using PCTEX and Bitstream fonts.
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Attack of the
386-Chip Clones

Kenneth M. Sheldon

f imitation is the sincerest form of flattery, Intel should be

feeling honored these days. Intel’s 386 microprocessor,

which first appeared in PCs in 1986, is now the chip of

choice for the average PC user—and the target of attempts
by competing semiconductor companies that would like to cap-
ture a share of the 386 market. These include Advanced Micro
Devices, currently embroiled in a legal battle with Intel over an
earlier agreement that gave it the right to clone Intel’s 286 and—
according to AMD—subsequent chips. AMD announced the
AM386—its reverse-engineered clone of the 386—in January of
this year (see “AMD’s Replicant 386: It’s Alive, It's Compat-
ible,”” Microbytes, January BYTE).

Other companies making (or rumored to be making) 386-
compatible chips include Meridian Semiconductor of Irvine,
California; NexGen Microsystems of Woodbridge, Ontario,
Canada; Integrated Information Technology of Santa Clara,
California; Cyrix of Richardson, Texas; and V. M. Technol-
ogy of Tsukuba, Japan. Most are attempting to develop 386-
compatible chips without copying its microcode. They hope to
avoid the kind of legal disputes with Intel that have dogged
AMD.

But the first company out of the gate with a 386-compatible
chip built from scratch is Chips & Technologies of San Jose,
California. This long-time manufacturer of support chips and
devices for Intel’s 80x86 microprocessors has announced a
family of 386-compatible microprocessors called the Super386
ChipSystem Architecture.

The Super386 family consists of four new chips: the 38600
SX and DX, which are pin-compatible with Intel’s 386SX and
386DX chips, and two high-performance versions called the
38605 SX and DX. The DX chips (full 32-bit chips) will be
offered at speeds of 25, 33, and 40 MHz; the SX chips (which
have a 16-bit data bus) will be offered at speeds of 16, 20, and
25 MHz.

Improved Performance, Lower Power

According to C&T, its engineers worked under clean-room
constraints, using only publicly available information to de-
velop their 38600 chip. To a 386 *“core”—object code-compa-
tible with the Intel 386—they added a five-stage pipeline, which
allows some instructions (¢.g., FETCH and POP) to be exe-
cuted in only half the number of clock cycles as on the 386.

All of C&T’s new chips are fully static CMOS designs,
which allows them to be used in lower-power applications.
They support X 1 or X2 clock input for greater design flexibili-
ty. (Previous 32-bit chips actually require two clock cycles for
many operations, effectively cutting the rated speed in half.
Support for X 1 clock input means that the Super386 chips will,
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Mitsubishi Monitors Open More Windows Of Opportunity.

\ x ;indowsTM 3.0 enables you to push your PC to

new levels of performance and productivity.

From VGA™ through 1024 x 768, this microprocessor-
enhanced mon:tor is compatible with any Windows

3.0 application resolution.

To take full advantage of its application
versatility and powerful features, upgrade
your monitor to the Diamond Scan 16
from Mitsubishi Electronics.

With a 16” CRT, the Diamond Scan

Bring Dut
The Best In
Windows 3.0.

The Diamond Scan 16L.—and Diamond
Scan 20L (the larger 20” model)—are both
engineered with the latest technology and
manufactured using only the finest mate-
rials and components available. It’s the

16L provides 42% more display area than
conventional 14” monttors but without taking up
additional desktop space. This
larger screen size enables you to see
more of the Windows™ graphical
environment and work more easily
with a variety of on-screen appli-
cations at tne same time. With
the Diamond Scan 16L and
Windows 3.Q, opportunities
are unlimiteg!

In addition, the Diamond

resolution graphic standards.

Scan 16L supports today’s high

reason why Mitsubishi® continues to be the proven
leader in monitor quality, performance and value.

Call or write Mitsubishi Electronics today and
we'll show you how our high performance 16” and
20" color display manitors can help you open more
windows of opportunity. For more :nformation on
these or other models in Mirsubishi’s comprehen-
sive monitor product line, call 1-800-843-2515.

2 MITSUBISHI

—rd : See us at COMDEX/Fall Booth #1216
@ e S
sunmla_f‘ti

A

Mitsubishi Electronics America, Inc., Information Systems Division, 5757 Plaza Drive, Cypress, CA 90630
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5Gl

© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsnbishi Electric Coro., Tokyo. Windows 's a trade-
mark of Microsoft Cerp. VGA is a trademark of International Business Machines Corp. Actual unre:ouched screen images produced om
the fol.owing companies (trademarked sof package name fobows company namel Mizrouoft Corp. (Windows 3.C and PowerPoint);
Autodesk, Inc. (AutoCAD - Release 11;; Computer Support Corp. (Arts & Le:ters).

Circle 27 on Inquiry Card (RESELLERS: 28).




Circle 231 on Inquiry Card.

THE SINGLE-CHIP PC

products provide
salutions for PC field service,

repair depot, R&D, manufactur-
ing inspection & burn-in, and

quality assurance testing.

* Test a PC system in seconds

¢ Insure ZERO
hardware defects

* Test for PC Compatibility

* Quality Assurance
Certification

* Replace costly
test equipment

* Find failures in a
100% dead system

¢ Eliminate defective
PC returns

¢ Increase customer satisfaction

& lower costs thru produc

6 Whipple 5t., No.

\

t quality

Attleboro, MA 02760

(& VISTA MICROSYSTEMS, Inc.
Z Tel. 508-695-8459  FAX 508-695-8688

Two Important
Reasons to Use
DisplayMate.

DISPLAYMATE ™~ the only software utility that
evaluates and optimizes the performance of
wvideo displays and adapters. Indispensible for
selecting and buying new video systems

Fred Langa, Editor in Chief, BYTE -
DisplayMate exercises, evaluates,

and diagnoses your monitor

almost as well as $10,000 worth

of custom lab hardware. <7191, p10

More than 200 visual test patterns and 100
diagrostic fests, compatibility and video system
speed perfcrmance tests, plus the Video
Obstacle Course ™, interactive screen distortion
meas.rement, a built-in Demo, separate ‘est
tracks fer Non-Technical and Technical users,
and a compete 384-page Reference Mar-ual

DISPLAYMATE . . the eye-saving, money-saving
tool that wi'l help you get the mos: #om your

current video display systems and cuide you in
buying new ones

Peter H. Lewis, New York Times -
"DisplayMate is & remarkable new utiity.

that is easy 0 use... and is actually quite fun
towatch The manual 1s, quite simply the best
we have seen.”

DISPLAYMATE VIDEO DISPLAY UTILITIES

The Video Benchmark Standard, now only $149

™ 1-800-932-6323
908-747-5355 toutside USA/C anada}
908-747-4523 (FAX)

For all 18M personal computers with MDA, CGA,
EGA, MZGA, VGA or Hercules displays

=3 A" P.0. Box 565
Rumson, N) 07760

%
BEST

. SPRING
199

o mSPLAYMate

-
TECHNOLOG ES

Winner! Best DOS Utility - COMDEX Spring '91 [
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Attack of the 386-Chip Clones (conrinued)

Figure A: A special

SUPERSET 176-pin socker will
S KET hold standard
oc 132-pin 386 chips,
B3880088806380083|0 as well as C&T s
00000000000 0O0|0 high-performance
DO0O0000O0000OOO0O0 38605 DX chip
ool 000000[go oo with 144 pins.
0 O OO |Q009‘ C&Tis
0 O oo loj0 00 .
o o ofo o000 encouraging
0 0 olo Jo o o! manufacturers 1o
© O Ojo Q0 0|0 incorporate such a
R © op A0 AQ socket into their
EP 9 o —19 motherboards
‘oXeXe) 0 0l0 ,
o 0 olo L o 00 Onlo which would make
©.0.0l0 00 o olo % aasiar D das
[oX¢) oLoLololo blbooo o woeasier 10 design

different versions
of the same
computer and
provide customers
with an easy
upgrade path.

{1 144-pin superset chip socket
! 132-pin 386 socket

O Unused pin

[8 Direct connection

like the Intel 486 and Motorola 68040, be able to zip along at
their full clock speed.)

For even higher-performance applications, C&T designed
the 38605 DX and the 38605 SX with a built-in 512-byte in-
struction cache (or I/Cache). According to the company, the
I/Cache keeps the chip’s pipeline fully loaded through every
cycle and boosts its performance by as much as 40 percent.
(The Intel 386 has no on-board cache, but it can use off-chip
caches of varying size.)

The 38605 DX and SX also feature C&T’s SuperState V, a
hardware/software layer that will allow manufacturers to add
features, such as power management and other system manage-
ment functions, that are transparent to the chip and the software
running on it.

Setting Up the Pins

To fit the added hardware onto the 38605 chips, C&T had to
make them larger than a standard 386 and add extra pins. which
presents a problem: How do you upgrade from one chip to the
other? Do manufacturers have to incarporate different sockets
for systems based on the different chips?

To address that problem, C&T developed a unique *“super-
set” pin strategy. The 38600 DX (with 132 pins) is a pin-for-pin
drop-in replacement for the Intel 386 DX. The higher-perfor-
mance 38605 has 144 pins. A special 176-pin socket will hold
either chip, as well as Intel’s and AMD’s 386 chips (see figure
A). By incorporating the 176-pin socket into their motherboard
designs, manufacturers will be able to build different computer
systems using a single design and let customers easily upgrade
to a more powerful chip. The 38605 SX uses a similar superset
pin configuration.

How much will such a socket add to the cost of a mother-
board? About $1, according to C&T—a price it says manufac-
turers will be glad to pay for the flexibility it will give them.
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A an artist or designer, your sense of line and
color is as individual as fingerprints.
Mitsubishi’s line of thermal rransfer color printers is
just as uniique because a single model simply can't satisty
every application.

The Color For example, our high-performance
Printer Specialist G370-10 and G630-10 color thermal
transfer printers deliver 300 dpi color
output on cut sheet paper or transparency film in sizes
from letrer to tabloid (G650-10 enly). Our S34C-10
thermal transfer sublimation printer offers near-photo-
graphic quality with daz:ling colors on letter and legal-
size cut sheer paper.

Each of our color printers provides high resolution
color output and advanced performance characteristics
for greater control over your work — whether it’s
CAD/CAM, illustration, electronic pre-press, presenta-

In Color Graphics,
A Fine Line Is Everything,

G370-10

tion graphics or any other color-critical application.

Mirsubishi® color printers also provide true
connectivity o multi-vendor systems and software. By
providing a variety of optional interfaces and software
drivers, Mitsubishi color printers can be used with
PC, PS/2™ and Macintosh™ Il personal computers;
workstations from companies such as Sun®, HP* Apollo®
and Silicon Graphics”; and today’s most popular software
including Windows™ and AutoCAD"

So isn't it time your line met our line?

For more information or the location of the nearest

Mitsubishi Electronics color prinzer specialist, call
1-800-843-2515, or in Canada call 1-800-387-9630.

2= MITSUBISHI

INFORMATION SYSTEMS DIVISION

See us at
COMDEX/Fal!,
Booth #1216,
and AUTOFACT,
Booth #807.

Mitsubishi Electronics America, Inc., Intormatian Systems Division, 5757 Plaza Drive, Cypress, CA 90630
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1

© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registcred erademark of Mitsubishi Eleceric Corp., Tokyo. PS/2 is a trademark ot International Business Machines
Corporation. Macirtosh is a trademark of Apple Computer, luc. Sun ica registered trademark of Sun Microsystems, Inc. HP and Apollo are registered trademarks of
Hewlett-Packard Companay. Adicon Graphics is a regestered trademark of Silicon Graphues, Ine. Windows 1s u trademark ot Microsoft Corporation. AutoCAD is a crademark of
Autodesk, Inc. Aceual unretouched printed images preduced from the following companies (trademasked software package name foliows company name):
Hesb Paynter (TybeStyles); Aldus Corp. (PageMaker); Truevision, Inc. (TARGA) printed through Zenographics (ImPort Plus).
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NEW ACTION METHOD

French 2400 Words & Expressions!
Hebrew

Anglais

Inglés

Conversational — Beginners or Experts — Single or Team
VIVA 2000 Action-Software recreates, in color, hundreds
of real-life situationsto help you learn quickly and easily.
Enjoy speaking with 52 Animated Characters as you actively
participate in their day-to-day trials and tribulations.
Everyone is having a lot of fun . . . except Alex!

— Fully Menu Driven—Scoring System — Audio Cassettes
REQUIREMEN'TS

MS-DOS 2.0+
24 HRS ORDER TOLL FREE 7DAYS 1-800-222-2330'

1GA or VGA Graphics Card 256K on Board

(XA o[ B

1"Add $4.50 Ship/Hand or C.0.D. Texas Residents add 8.25% Sales Tax |

| Amount § [Teseex] [T wc ] [T vies ] [Tameex ] |
| Card # Exp.date / |
| [T Fronch | [ [Spanish] [ [Hebrew] [ JAngiais] [ [ Togise I
| Name Address [
! City/Starzip Phone () ]

VIVA 2000 Languages P.O. Box 780698 San Antonio, Tx 78278
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Attack of the 386-Chip Clones (continued)

But Wait, There’s Math

As if developing a single-chip PC and four versions of the 386
weren't enough, C&T has also announced the SuperMath
38700 DX and SX math coprocessors, designed to be 100 per-
cent pin and software compatible with Intel’s equivalent math
chips. In spite of that compatibility, C&T says the chips contain
additional floating-point hardware that will let them perform
certain operations up to six times faster than the 387.

Like their companion chips, the 38700 DX and SX are fully
static CMOS designs, easing their use in low-power settings.
such as in laptop and notebook computers. The SX math chip
will be available in 16-, 20-, and 25-MHz versions, while the
DX chip will also be available in 33- and 40-MHz versions.

Designing a 386-compatible chip is no small task. It's to
C&T's credit that it has been able to release a complete suite of
new chips under the given design constraints. The Super386
and SuperMath chip families should allow manufacturers more
flexibility in system design, and the availability of another
source of 386 chips should make the market for powerful new
systems even more competitive. Look for announcements of
systems built around the C&T chips by the end of the year.
BYTE will be sure to give you a first-hand look at them.

Kenneth M. Sheldon is BYTE's west coast bureau chief based
in San Francisco. You can reach him on BIX as “ksheldon."”

" Clip'’nSave

lets you have your screen in a flash

‘The simpiest and most mtuitive
screen capture program is now
available for Microsoft Windows.
Many options available including
frechand capture and single-key

screen printing. Works in mono,
gray, and 16 to 16 million colors,
Reads and writes BMP, DIB, TIF,
PCX. GIF, and EPS. Also available
for OS/2 Presentation Manager,

ORDER NOW! SATISFACTION GUARANTEED!

~ TO ORDER: 1-800-522.4624
L. k‘ or 1-514-489-3007

Dynalink Technologies Inc. P.O.Box 593, Beaconsfield (QC} Canada Haw 5v3
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environments to provide inexpensive and simple DOS function-
ality (e.g., with RISC-based systems).

The other main way to differentiate is to add unusual func-
tionality into the logic of the single-chip PC. This might in-
clude chips designed specifically for pen-based computers or
for a particular type of palmtop. Designers could even integrate
a PC into other products—for example, a full office-in-a-box
system with a PC, telephone, fax machine, and laser printer.

The Future of the Single-Chip PC
The obvious next step is the single-chip PC based on the 386.
This may come from Intel or AMD before it comes from C&T,
but C&T is working on such a chip—an advanced 386 clone that
includes a version of the SuperState mechanism called Super-
State V (see the text box “Attack of the 386-Chip Clones™ on
page 158). Companies now need to integrate the more common
advanced PC functions. A typical desktop system today is
based on the 386, uses VGA graphics, and probably has a
cache. These, plus the standard chip set used in such a system,
could be implemented on a single chip, perhaps with the logic
needed to drive an EISA or Micro Channel architecture bus.
More interesting are the future directions that could be taken
with the incorporation of new architectures and modes such as
SuperState. One possibility is the inclusion of a network imer-
face in a single-chip design. Including the network interface on
a single-chip PC would alleviate many of the problems you en-
counter when you attach a PC to a network. With the advent of
SuperState and similar technologies from other single-chip
suppliers, systems designers will have a lot of leeway in bring-
ing innovative designs to the market. The only certainty about
single-chip PCs is that their effects will be unpredictable. m

Owen Linderholm is a BYTE senior news editor based in San
Francisco. He can be contacted on BIX as “‘owenl.”
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DTK 486 drives high-performance software in PC Week Labs test.

When PC Week's editors asked PC Week Labs to
test Autodesk’s® Renderman™ software, a DTK
1486™ computer was chosen to run the sophisticated,
high-level shading software program. (The drawing
shown above is representative of the high quality of
Renderman™ output.)

It takes a lot of muscle to get the full benefits of
Renderman’s™ power; we build that muscle into
every DTK i486™ system™.

We begin with Intel's® potent
1486™ processor (with its built-in
cache and floating-point coproces-
sor circuitry) and add a second-
level 64KByte static Ram cache
(expandable to 256KBytes) for even

more impressive productivity levels.

Add to these your choice of hard drives and con-
trollers, a fast graphics card and a post-VGA high
definition monitor, and you have a PC screamer that
can handle even the toughest of jobs ... while still
affordably-priced.

When power and dependability are
important, DTK is the computer of
choice of people who know.
Perhaps it’s time you con-
sidered a DTK i486™ for
your next computer. Call
one of the DTK branch
offices below for the name
of a reseller near you.

The DTK 486 Family = 486-33 ISA = 486-33 EISA = 486-25 ISA = 486SX-20 ISA

E‘MQDTK Computer Inc. A Reputation for Success.

See us at
COMDEX/Falt
Booth #1954 - LVCC

17700 Castleton Street, Suite 300 / City of industry (Los Angeles), CA 91748 / (818) 810-8880 / FAX (818) 810-5233

Houston
(713) 568-6688

San Jose
(408) 436-6363

Los Angeles
(818) 810-0098

New York
(908) 562-8800

Miami
(305) 597-8888

Chicago
(708) 593-30801

Autodesk is a registered trademark and Renderman is a trademark of Autodesk Inc. The DTK Logo is a registered trademark of DTK Computer Inc.
Intel is a registered trademark and the Intel Inside Logo and i486 are trademarks of Intel Corporation. Design and specifications subject to change

without notice. ©@1991. DTK Computer Inc.
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o8 - Toll free Hot Li Network Site License
= oll free Hot Line support Kev For Novell
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* In stock availability in 15 countries Call Tod ’F Details . 1-800-852-8569
M - Clear and comprehensive e R s e
T documentation LF%
il © The broadest warranty coverage m 1‘ Py
available # 1t D RAINBOW TECHNOLOGIES
B
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Lisp

Even though it is from the same generation as COBOL and FORTRAN,

Lisp is radically different in concept

DORIS APPLEBY

ust three years after the first high-level programming

language, FORTRAN, was born, John McCarthy of

MIT attended the 1956 Summer Research Project on

Artificial Intelligence at Dartmouth College. There
he heard the description of a language called IPL 2. IPL 2
inspired McCarthy to develop a new language in 1958 that
he called Lisp (which stands for list processor). By then,
FORTRAN was an established high-level language, relying
on the notions of assignment (i.e., values are assigned to
specific locations in a computer’s memory) and sequencing
(i.e., program results depend on the order in which state-
ments are executed). But in Lisp, neither notion applies.
Like IPL 2, Lisp was designed to process lists.

Why Lisp?

Any language based on assignment and sequencing can
create an intellectual bottleneck instead of supporting
thinking in larger conceptual units about a task at hand. Mc-
Carthy believed that the mathematical notion of combining
powerful functional forms would free programmers from
stupefying details unrelated to solving a problem and foster
formally verifiable programs suited to solving problems in-
volving common sense.

In 1956, AI systems were thought to depend entirely on
formal logic. To some extent, this is still true, but new
“fuzzy,” or *“‘nonmonotonic,” logics have replaced the
more rigid predicate calculus to better represent the uncer-
tainty of decision making. Lisp was first devised as a lan-
guage for Al, because McCarthy noticed that the system for
making logical deductions could be represented and manip-
ulated using lists. The two sorts of statements necessary for
logic are (s, OR s,) and (NOT s, ), where s, and s, are state-
ments. EVAL (s) returns either T or F, depending on the truth
value of s, and deduction depends on clearly defined rules.
Lisp is well suited to use in Al systems if rules can be de-
vised to manipulate and evaluate statements. It is used pro-
ductively in, for example, expert systems and natural-lan-
guage understanding programs.

ILLUSTRATION. CATHARINE BENNETT © 1991

-~

Another important capability of the language is that a

Lisp program can construct other programs and transfer
control to them at run time. It is this property that makes
the entire Lisp environment possible. One tool that lets a
programmer introduce changes at run time is the Lisp de-
bugger. A program can then continue without reloading or
recompiling. It is this sort of programmer control that is

so appealing and makes compile-time checking less impor-

tant.

Early Days

Originally, Lisp had no data types but relied entirely on the
symbolic-expression, or S-expression, playfully known as a

Sex. A Sex is either
an atom or a dotted
pair (s, *s,), where
s, and s, are Sexes.
Some examples of at-
oms are THISISAN-
ATOM, X1, NUMBER,
and 22. There are
three special atoms,
T, F, and NIL, that
represent true, false,
and the empty list ().
(s, * NIL) is a list
containing the single
element s,. In the
first implementation
of Lisp, there were
no numbers at all.
But natural numbers
can be defined using
the atom NIL to rep-
resent 0. You can
then build the num-
bers 1, 2, and 3 as
the lists shown here:

(1LY | & ACTION SUMMARY

From its launch in 1958, Lisp
has grown from a language
for theorists to an important
tool for Al development. The
Department of Defense’s
adoption of Common Lisp as
one of its three official lan-
guages, the expected ap-
proval of a Common Lisp
standard by ANSI, and the
promise of an object-oriented
extension for the language
indicate that Lisp is becom-
ing a mainstream language.
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CLASSIC LANGUAGES: LISP

his recursive function to add two
natural numbers N1 and N2 will
give you some of the flavor of the
original Lisp:

(LABEL ADD(LAMBDA(N1 N2)
(COND(((EQ N1 NIL)N2)
((QUOTE T)
(ADD(CDR N1)
(CONS (CAR N1) N2))))
)))

Following Alonzo Church’s notation
(see the main text), LAMBDA introduces a
lambda expression, (/ambda param-
eter-list function-definition) . Here, the
parameter-list, which is (N1 N2), can
assume two specific values to which
ADD can be applied. How this happens is
explained below.

A recursive function is one that calls
itself (or recurses). One of the require-
ments of recursive programming is that
the recursive function must have a limit-
ing condition so that it stops after a fi-
nite number of calls. For this recursive
ADD function, recursion stops when (EQ
N1 NIL) is true (i.e., when the list N1 is
empty).

COND introduces a Lisp conditional
expression. It has the general form
(COND (py, pa, - - -» Pa) ), Where each p;
consists of a pair, (b, e;). The first ele-
ment of the pair is a Boolean condition;
the second element is the expression that
is returned when the condition is true.

When a COND expression is evaluated,
the p; list is scanned in order until
EVAL(b;) = T. The value of the COND is
then the value of the corresponding e;.

There are two pairs to the COND ex-
pression in the definition for ADD: p, =
((EQ N1 NIL) N2) and p, = ((QUOTE
TRUE) (ADD (CDR N1) ((CONS (CAR N1)
N2)))). The condition half of the first
element is b, = (EQ N1 NIL). If the con-

Original Lisp

REPRESENTATION
OF THE NUMBER 2

|
Mdochotes

bje_ct poima' Pointer to next element | Element 1

o
V7

ST — =i .
| Object pointer  Pointer to next elementJ Element 2

7 R

NIL//

dition half of the first COND element is
true (i.e., if N1 is NIL), then the ADD re-
turns N2. However, if the number
contained in N1 is not NIL, the evalua-
tion of the COND proceeds to p,, where
the condition half b, = (QUOTE TRUE) is
always true and the value of the COND
will be EVAL (e,), a recursive call to
(ADD N1 N2). In the recursive call, the
new N1 is (CDE N1)—the old N1 with its
first element, (CAR N1), deleted. Lisp
constructs the new N2 from the old N2 by
placing this deleted element at the front
of the old N2: (CONS (CAR N1) N2). In
the ADD program, Lisp concatenates the
elements of N1 one-by-one onto N2, as
N1 is traced down. Evaluation continues
until N1 is empty.

The names CAR and CDR are related
to the IBM 704 architecture, which had
36-bit words with the first 15 containing
an address (i.e., contents of the address
register) and bits 18-32 containing a
decrement (i.e., contents of the decre-
ment register). In Lisp, the CAR con-
tains a pointer to the first element of a
list, and the CDR contains a pointer to
the rest of the list. Thus, you can con-
struct the natural number 2 as shown in
the figure. The interpreter used the re-

In early Lisp,
the number 2
was represented
by a two-element
list of NIL. The
lists were
constructed with
pointers.
Therefore, the
number 2 was
represented by
the structure
shown here.

maining 6 bits for garbage collection,
which means that words no longer need-
ed in a computation are marked for re-
use when free memory is exhausted.
The EVAL operator determines a value
for each Sex, and a Lisp interpreter is
simply a read-EVAL-print loop.

Those of you who are not familiar
with Lisp may be gasping by now, so
here’s an example you can try: Perform
the ADD functions X = 1 and Y = 2. Re-
member that X = 1 = (NIL*NIL) and Y =
2 = (NIL* (NIL*NIL)). You might try
following the Lisp code yourself using
these definitions. To apply the ADD
function to two particular numbers, you
use the form (APPLY (LABEL ADD ( LAMB-
DA (...))) X Y). Notice that applying
a function to specific arguments once
again uses the dotted pair (lambda-ex-
pression * arguments ), with the dot im-
plied rather than written.

ADD (1 2)
EVAL ((EQ 1 NIL))
EVAL ((QUOTE T))
ADD (0 3)
EVAL ((EQ O NIL)) = T, return 3
return 3
ADD (1 2) = 3

= E
= T, return

0]

(NIL*NIL)
= (NIL* (NIL*NIL))
= (NILe (NIL* (NIL*NIL)))

The representation of numbers as lists looks bizarre, but it is
satisfying in a fundamental sort of way. The number 0 has zero
pairs, | has one pair, 2 has two pairs, and so on. A value for (N1
+N2) is constructed by appending the list for N2 to the list for

166 BYTE + NOVEMBER 1991

N1. The value of (N1 — N2) is built by removing the elements
representing N2 from those of N1. (See the text box “Original
Lisp” above for an example of how to add without having nu-
meric data types.) Even though representing numbers as lists
maintained the purity of the language’s symbolic expression,
numbers and arithmetic operations had been added to Lisp 1.5
by 1960. This was a bow to efficiency and recognition of the
fact that arithmetic using lists is computationally too slow.
continued
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In addition to lists. Lisp was influenced by the mathematical
notion of recursive functions. A function is a rule that produces
a single value, given certain input values; a recursive function
is one that calls itself repeatedly. The theory of functions had
been described in 1941 by Alonzo Church in The Calculi of
Lambda-Conversion. McCarthy had studied with Church at
Princeton University and found the notation of recursive func-
tions convenient for representing functions in Lisp.

Beginning in 1962. the development of Lisp diverged into
different dialects, with MacLisp and ZetaLisp at MIT; Franz
Lisp at UC Berkeley: ICI-Lisp at Stanford University: and In-
terLisp. a commercial product of Bolt, Beranek. and Newman.
A move to standardize Lisp began in 1978 at the University of
Utah and culminated in Common Lisp. currently under review
by the ANSI committee X3J13.

Pure and Practical Lisps

There has always been some tension in the Lisp community be-
tween those who love it as an object of beauty and those who
want to do useful computing. To some extent. the first group
has migrated to the Scheme dialect, developed by Harold Abel-
son and Gerald Jay Sussman at MIT, while the second group
has adopted Common Lisp. Purists insist on one cardinal prin-
ciple of functional, or applicative, languages: no side effects.
This means that when f(X,, X,, ..., X,) is evaluated. a single
value is returned for the entirc expression. but none of the X, is
modified. To imagine the practical considerations of no side
effects. think of a large database D1 (with a particular record R1
with the key K1) that needs updating. In a pure functional set-

ting. UPDATE (D1, K1, NewStuff) would copy the database into
anew environment and return an updated database, D2. Besides
being slow, both the old database, D1, and the updated data-
base, D2, would exist in memory at the end of the UPDATE call.

In addition to fewer side effects. Scheme adheres more close-
ly to the Lambda calculus than do other Lisps. runs in very
small memory, and is quick and easy to learn. As Guy Steele
(author of the book Common Lisp—the Language) reports,
Scheme and Common Lisp are to applicative languages as Pas-
cal and PL/1 were to imperative languages: Scheme is small,
clean, and elegant. while Common Lisp is the powerful work-
horse with many special features. Scheme includes the assign-
ment expression (set! name value). But—unlike imperative
languages such as Pascal or C—this does not result in allocat-
ing a new storage location for name. The variable name is iden-
tified with the contents of the address register of a dotted pair
and points to an object. If the object is already being pointed to
by anobject called Y, (set! 'X Y) defines a new pointer X with
the same address as that contained in Y. Thus. Scheme objects
have an identity independent of any names by which they may
be known, they never die. and they may be returned as the re-
sult of u function or procedure call.

Itis this last property that distinguishes Lisp from most other
languages. Any object, whether it is a data item, structure. or
function definition, is first class. The object may be the value of
a function parameter or returned as a functional valuc. Thus.
Lisp functions can create new functions at run time or alter old
ones. depending on other parameters. Data is represented as an
atom, a dotted pair, or a list, as are functions and programs.
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Lisp Now
The February 1988 issue of BY TE was devoted in part to Lisp.
Harold Abelson and Gerald Jay Sussman stated in the conclu-
sion of their article, *“The truth is that Lisp is not the right lan-
guage for any particular problem. Rather, Lisp encourages you
to attack a new problem by implementing new languages that
are tailored to the particular problem.™

The first successful compiler was designed by Timothy Hart
and Michael Levin and is the Lisp function (COMPILE function-
name) . Today, there are many Lisp compilers as well as dedi-
cated Lisp chips and machines. Because Lisp is intended to per-
mit the selection of programming methods best suited to a
problem, Common Lisp and Scheme include various impera-
tive and iterative programming conventions. You can proceed
from statement to statement in Lisp and program DO loops.
Both Lisps include arrays and vectors with random access
methods in addition to lists with access only from the top down.

What’s Next?
Lisp once languished in research labs, but it is now big busi-
ness. Not least significant in its resurgence is the Department of
Defense's interest in three official languages: Ada, Common
Lisp, and the yet-to-be-developed prototyping language CPL—
a high-level language for trying out experimental systems.
Richard Gabriel of Lucid reports that the new ANSI standard
for Common Lisp, X3J13, is expected to be finalized within
six months. It will include an object-oriented system known as
CLOS (for Common Lisp Object System). CLOS is widely dis-
tributed today, and its significant features are the following:

unified syntax derived from Common Lisp

a multiple inheritance scheme

generic function calls and message passing

a combination of methods related to function composition
class redefinitions and updating

e relationships between generic functions through a “meta
object protocol™

Functional languages are well suited for parallel processing.
If a function f(X,, . .., X,) is free of side effects, values for the
various X, can be computed independently and simultaneously.
A programmer using a functional language gives no thought to
parallelism but simply programs functions. A smart compiler
will pick out which parameters should be evaluated in parallel.

Lisp programs have traditionally been slow in executing and
have used huge amounts of memory. Lisp machines, Lisp com-
pilers, and some imperative features included in Common Lisp
have improved this situation. Furthermore, the narrowing gap
between mainframes, workstations, and personal computers
makes Lisp quite practical on a variety of hardware. Lisp con-
tinues to have a devoted following among theorists and is mov-
ing slowly but surely into the mainstream. ®

Doris Appleby writes about mathematics, compuler science,
and pedagogy. She is also the chairperson of mathematics/
computer science/information systems at Marymount College in
Tarrvtown, New York, and the author of Programming Lan-
guages—Paradigm and Practice (McGraw-Hill, 1991). You can
reach her on BIX c/o “editors.”
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IPX MEMORY BIOS CACHE VGA MOUSE 386 BLUEMAX 486 HIGHDOS

640K WINDOWS RAM PAGEFRAME

DPMI

At last, a memory manager advanced enough to push
the envelope of usable memory farther than ever.

One that lets you load up on even more TSRs and
device drivers, and still have all the memory you need
for applications.

Introducing new MAX version 6 — 386MAX® for PC
compatible 286 386 and 486 systems, and BlueMAX™
for 386 and 486 IBM PS/2s.

With more intelligent features than before. For better
memory recovery, superior optimization, and amazing
ease of use. Now it's simpler to get astronomical
amounts of usable memory automatically. For improved
performance on more kinds of systems.

INITIALIZE EGA HIGHDOS

System Requirements: DOS 3.0 or higher; hard disk; and one of the follow-
ing systems: any 386- or 486-based PC or PS/2 with 256K extended memory,

286-based PC with Shadow RAM* any PC with EMS 4.0 hardware with
256K memory*

486 BLUEMAX 386 MOUSE

JRIVERS  386SX

We just

advanced
And you dont

One small step for users. One
giant leap for usable memory.

Just type marimize, and MAX
does the rest. First, by reaching
farther into unused high DOS than
ever thought possible. With totally
automatic memory recovery tools.

386MAX uses new ROMsearch™
to recover massive holes of unused
system BIOS software. And new
VGAswap™ to create more con-
tiguous memory on all EGA/VGA
systems. While BlueMAX uses
BIOS compression to recover up
to 250% more usable memory on
IBM PS/2s.

Next, MAX thoroughly optimizes
your system, moving resident pro-
grams out of conventional memory
and loading them high.

New Maximize Reordering helps
fit more programs in high DOS by
automatically testing thousands of
possible loading combinations. Then arranging programs
for optimal loading, every time.

And FlexFrame makes
extra room available during M\cﬁggés

NETWORKS DPMi IN

program loading by borrow- %%g de

ing up to 64K high DOS. R %
MAX turns a space walk into \V&
a cake walk. :

Managing your memory used
to be an ordeal. But only new
MAX gives you total control of all
functions and features from a

MAX gives performance
a big boost, even if you
use DOS 5, Windows,

or both.

VGA CACHE BIOS MEMORY IPX PAGEFRAME R

*Although 386MAX provides substantial memory management benefits to
users of these machines, feature availability and memory recovery may vary
on these systems.

**(ffer valid in North America only.



launched the most
memory manager in history. |
have to be a rocket scientist to use it.

new integrated
graphical user in-
terface. Complete
with pull-down
menus, context-
sensitive help and
mouse support.

There's en-
hanced automatic
installation that
lets you sit back
while MAX opti-
mizes and config-
ures your system
for you. And a new improved version of ASQ, the

The graphical user interface totally inte-
grates all 386MAX functions and features
with pull-down menus, mouse support
and context-sensitive help.

Get new MAX 6 today. At new down-to-earth prices.
Choose the MAX that’s right for you. 386MAX for
IBM compatible systems* at just $99.95. Or BlueMAX,

for any 386 or 486 IBM PS/2 at just $124.95.

Order before 3:00pm Eastern Time, gEREN g
and we'll have MAX on your desk the next 4*‘
business morning** We'll even pay for shipping.

Get the next generation of system performance, from
a memory manager that’s truly easy to use. Get MAX 6.
It goes where no memory manager has gone before.

See your dealer or call toll-free today.

Upgrade to MAX 6 today.

If you own a previous version of MAX, you can
upgrade for just $29.95 plus $5.00 shipping and
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intelligent system analyzer and tutorial, right on board. }1‘%‘(‘)%1%‘,%6%;36 %
Run DOS 5 and Windows at WARP speed. today. - - - =
True, DOS 5 does free up some memory with its m

smaller program size. And it does let you load pro-
grams high — if you want to do it by hand.

But for optimal memory management and guaran-
teed top performance under DOS 5, use MAX. It's the
powerful, automated program that specializes in all
aspects of managing your memory. So while DOS 5 is
good, DOS 5 with MAX is outstanding.

MAX also gives you unprecedented control and
flexibility in Windows. You can create virtual high DOS
sessions under Windows for added power and more
memory. While 7SR instancing lets you use nearly any
pop-up utility as many times

as you want.
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This is the one you've been waiting for.
Panasonic® presents the first of a new
generation of quiet dot matrix printers.

The KX-P2624 wide-carriage.

It doesn't scream, it whispers. Through multi-part forms,
those ‘industrial strength’ spreadsheets, and your customer :
correspondence. And does them all with ease, speed and the superb
reliability we've built a reputation on. It has all the features you've come to expect
from the leader in dot matrix printing. And then some. One super letter-quality
and seven letter-quality fonts. Multiple paper paths. An LCD display. A top speed
of 300 cps in draft mode, 100 cps in letter quality. A two-year limited warranty on
parts and labor. * And serene quiet.

For more information call us toll-free:
1-800-742-8086. Or, better yet, see your

Panasonic dealer. Panasonic A

You'll like what you don't hear. Office Automation ™~/

Printers, Computers, Peripherals,
Copiers, Bpewriters & Facsimiles
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Faster
Packet Networks

A trimmed-down specification makes
frame relay faster than a speeding X.25 packet

WILLIAM STALLINGS

he most important technical innovation to come out

of the standardization of ISDN is frame relay. Com-

pared to X.25, frame relay provides a streamlined

technique for wide-area packet switching. It also
provides performance superior to that provided by X.25 by
eliminating, as much as possible, the overhead inherent in
X.25.

Frame relaying differs from conventional X.25 packet-
switching service in several key ways. Its call-control sig-
naling is carried on a separate logical connection from user
data. Thus, intermediate nodes need not maintain state
tables or process messages relating to call control on an indi-
vidual per-connection basis.

In frame relaying, multiplexing and switching of logical
connections takes place at the data-link layer (OSI layer 2)
instead of the network layer (OSI layer 3), eliminating an
entire layer of processing. Additionally, hop-by-hop flow
control and error control are lacking. End-to-end flow con-
trol and error control are the responsibility of a higher layer,
if they’re employed at all.

Frame relay takes advantage of the reliability and fidelity
of modern digital facilities to provide faster packet switch-
ing than X.25. Whereas X.25 typically operates only up to
speeds of about 64,000 bps, frame relay can work at access
speeds of up to 2 Mbps.

Although frame relay was developed as part of the work
on ISDN, it is now finding wide application in public and
private networks and other non-ISDN applications, particu-
larly in bridges and routers. (For more on the frame relay
marketplace, see “On the Fast Track” on page 361.)

Frame-Relay Standards

The 1988 CCITT 1.122 recommendation ‘“Framework for
Providing Additional Packet Mode Bearer Services™ intro-
duced a new form of packet transmission that has become
one of the most significant contributions of the ISDN work
reflected in the 1988 standards. This new technique is now
generally referred to as frame-mode bearer service, or

. A ,3%‘

Sframe relay. The former term emphasizes the service being
offered to you, and the latter emphasizes the protocol that
implements the service.

Since 1988, significant progress has been made on frame
relay. In 1990, CCITT published two interim recommenda-
tions: “I.2xy: ISDN Frame Mode Bearer Services (FMBS)”
and “I.3xx: Congestion Management for the Frame Relay-
ing Bearer Service.”

The work on frame relay is more developed in the U.S.,
where ANSI issued one standard and two draft standards in
1990: “ANSI T1.606: Architectural Framework and Ser-
vice Description for Frame-Relaying Bearer Service,”
“Draft ANSI T1.6fr: Signalling Specification for Frame
Relay Bearer Service,” and “Draft ANSI T1.6ca: Core As-
pects of Frame Protocol for Use with Frame Relay Bearer
Service.” It is anticipated that the final CCITT recommen-
dations will be closely aligned with the current ANSI stan-
dard and draft stan-

kb 5 1) | 3 ACTION SUMMARY

ments and uses the
ANSI specifications
for details not pro-
vided by CCITT.

Frame relay is a relatively
new packet-switching tech-
nology, developed originally
for ISDN. Its simplified archi-
tecture lowers overhead and
increases throughput, per-
haps by an order of magni-
tude when compared to X.25.
It will be a significant data
communications technology
inthe 1990s.

Why Frame Relay?
Transmitting data by
X.25 packets involves
considerable over-
head. Figure la indi-
cates the flow of data-
link frames that are
required for the trans-
mission of a single
data packet from the
source end system to

sysem, and the rern. NN
system, and the return
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FASTER PACKET NETWORKS

FRAME RELAY VS. X.25

a) X.25 packet-switching network

Intermediate node

b) Frame-relay network

Intermediate node

Destination responding
M Data frame
[l Acknowledgment

Source sending
B Data frame
B Acknowledgment

Figure 1: Frame relay increases throughput by eliminating the
need for every intermediate node to acknowledge every data
frame. (a) With X.25, the transmission of a single data packet
through one intermediate node requires 16 separate
transmissions. (b) Frame relay requires half the transmissions
to complete the transfer of the same data packet.

FRAME-RELAY
PROTOCOL ARCHITECTURE
C-plane U-plane : U-plane C-plane
TR = = = - wn = |
1451/Q931 | yger ; 1.451/Q.931 |

selectable | } = o |

terminal ! | |

functions | ! | }

(07 18 RIS | el Gr OO
Core { Core }

functions | | | functions !

ofQ922 | : | ofQ922 | |

1.430 or 1.431 v~ 1.430 or 1.431
User T i - Network 1

Figure 2: The C-plane of the frame-relay architecture
establishes, maintains, and terminates logical connections.
The U-plane handles the transfer of data frames.

of an acknowledgment packet. At each hop through the net-
work, the data-link control protocol involves the exchange of a
data frame and an acknowledgment frame. Furthermore, at
each intermediate node, state tables must be maintained for
each virtual circuit to deal with the call management and flow
control/error control aspects of the X.25 protocol.

Figure 1b indicates the operation of frame relay. Here, one
data frame is sent from the source to the destination, and an
acknowledgment, generated at a higher layer, is carried back in
a frame.

Consider the advantages and disadvantages of this approach.
The principal potential disadvantage of frame relaying, com-
pared to X.25, is that you lose the ability to do link-by-link flow
and error control. (Although frame relay does not provide end-
to-end flow and error control, this is easily provided at a higher
layer.) In X.25, one physical link carries multiple virtual cir-
cuits, and balanced link access procedures (LAPB) provide re-
liable transmission from the source to the packet-switching net-
work and from the packet-switching network to the destination
at the link level. In addition, at each hop through the network,
X.25 can use the link-control protocol for reliability. With
frame relaying, you lose this hop-by-hop link control. How-
ever, with the increasing reliability of transmission and switch-
ing facilities, this is not a major disadvantage.

The advantage of frame relaying is that you streamline the
communications process. You reduce the protocol functional-
ity required at the user-network interface and the processing
required by the internal network. As a result, you can expect
less delay and higher throughput. Preliminary results indicate a
reduction of an order of magnitude in frame-processing time.
You can thus view frame relay as a streamlined version of X.25
that accomplishes the key functions of X.25 using only two
layers of the OSI stack.

Frame-Relay Architecture

Figure 2 depicts the protocol architecture for frame relay.
When discussing frame relay, you must consider two separate
planes of operation: a control (C) plane, which is involved in the
establishment and termination of logical connections, and a
user (U) plane, which is responsible for the transfer of user data
between subscribers. Thus, C-plane protocols operate between
a subscriber and the network, and U-plane protocols provide
end-to-end functionality.

The U-plane protocol controls the transfer of information be-
tween end-user interfaces. Frame relay employs a new CCITT
recommendation, Q.922, which was issued for the first time on
an interim basis in 1991. Q.922 is an enhanced version of
LAPD (1.441/Q.921). Only the core functions of Q.922 are
used for frame relay. These are as follows:

¢ frame delimiting, alignment, and transparency

¢ frame multiplexing/demultiplexing using the address field

¢ inspection of the frame to ensure that it consists of an integer
number of octets prior to zero-bit insertion or following
zero-bit extraction

® inspection of the frame to ensure that it is neither too long nor
too short

¢ detection of transmission errors

¢ congestion control functions

The core functions of Q.922 in the U-plane constitute a sub-
layer of the data-link layer. This provides the bare service of
transferring data-link frames from one subscriber to another.
Above this, you can select additional data-link or network-layer
end-to-end functions, although these are not part of the frame-
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A COMPARISON OF X.25 AND FRAME-RELAY PROTOCOL STACKS

X.25
t X.25
Implemented by
interface and LAPB
network ‘
l Physical layer

~ Frame relay
Implemented by 1
interface only
Q.922 upper ‘
Q.922 core Implemented by ?
] interface and
Physical layer | network v

Figure 3: One of the reasons the throughput you experience with frame relay is superior to that provided by X.25 is that the
former eliminates all network-layer—and much data-link-layer—processing from the network. Frame relay moves much of the
processing to the periphery of the network, letting the network do what it does best—move packets.

relay service. Based on the core functions, frame relaying is a
connection-oriented link-layer service with the following prop-
erties:

* preservation of the order of frame transfer from one edge of
the network to the other

¢ nonduplication of frames

¢ a small probability of frame loss

In the control plane, Q.922 provides a reliable data-link con-
trol service, with error control and flow control, for the deliv-
ery of call-control messages. These messages constitute a sub-
set of the ISDN call-control protocol defined in 1.451/Q.931.

As you can see, this architecture reduces to the bare mini-
mum the amount of work the network accomplishes. User data
is transmitted in frames with virtually no processing by the in-
termediate network nodes, other than to check for errors and
route frames based on the connection number. A frame in error
is discarded, leaving error recovery to higher layers.

Figure 3 compares the protocol architecture of frame relay
with that of X.25. The packet-handling functions of X.25 oper-
ate at layer 3 of the OSI model. At layer 2, X.25 uses LAPB.
The table provides a functional comparison of X.25 and frame
relay. As you can see, the processing burden on the network for
X.25 is considerably higher than for frame relay.

Moving Data

You can best understand the operation of frame relay for user-
data transfer by examining the frame format illustrated in fig-
ure 4. The format is similar to that of other data-link control
protocols, such as high-level data-link control and LAPB, with
one omission: There is no control field.

In traditional data-link control protocols, the control field
performs several functions. Part of it identifies the frame type.
In addition to a frame for carrying user data, there are various
control frames. These carry no user data but are used for vari-
ous protocol-control functions, such as setting up and tearing
down logical connections.

The control field for user-data frames includes send-and-re-
ceive sequence numbers. The send sequence number is used to
sequentially number each transmitted frame. The receive se-
quence number provides a positive or negative acknowledgment
to incoming frames. Using sequence numbers allows the re-
ceiver to control the rate of incoming frames (i.e., flow control)
and to report missing or damaged frames that can then be re-
transmitted (i.e., error control).

continued

l X.25 AND FRAME-RELAY FUNCTIONS

Table 1: The functions performed by X.25 and frame
relay in their respective protocol stacks. No wonder
X.25 is so much slower than frame relay; it has a lot
more to do. (@ =yes; O=no.)

X.25in ISDN Frame

Function (X.31) relay
Generate/recognize flags L] L)
Transparency ] [ J
Generate/recognize

frame-check sequence [ ®
Recognize invalid frames [ J ]
Discard incorrect frames & L
Translate addresses ® [ ]
Fill interframe time [ ] ®
Multiplexing logical channels L =)
Manage V(S) state variable [ ] 0]
Manage V(R) state variable L) (©)
Buffer packets awaiting

acknowledgment L O
Manage retransmission timer T1 =) (0}
Acknowledge received I-frames [ ] (@)
Check received N(S) against V(R) [ @)
Generate rejection message (REJ) @ (0]
Respond to poll/final bit [ ] O
Keep track of number

of retransmissions [ ] o
Act on reception of REJ e @]
Respond to receiver not

ready (RNR) ® (@]
Respond to receiver ready (RR) ® (@]
Manage D bit @ (o]
Manage M bit [ J O
Manage Q bit ® (@)
Manage P(S) ® (@)
Manage P(R) ® (0]
Detect out-of-sequence

packets @ ®)
Manage network layer RR [ ] (@]
Manage network layer RNR ° (®]
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COMPLETE LINE OF PROVEN AND EASY TO INSTALL
COMPUTER SECURITY PRODUCTS FOR COMPUTERS.

PREVENT
COMPUTER THEFT!

Kablit™ Security System

This system allows you to secure all your
computer components: CPU, monitor,
keyboard, printer. Internal component
security: Kablit fasteners secure the rear
panel of CPU protecting intemal boards
and hard drives. Fasteners available for
all applications. Prices $34.95 to $49.95
depending on system.

ACCESS SECURITY Disk Drive Lock™

Prevent anyone from copying your data.

Protect your data from harmful viruses.

&; - Prevent unauthorized use of your drive.
g Installs easily and quickly. Models
available for 3 1/2" and 5 1/4" drives.

-3 / List price $24.95.
i s U\‘ ’

Order your free catalog of these and many other security products.
Purchase orders accepted. Quantity pricing available. Shipping not included. MC/VISA
accepted. Dealer inquirles invited.
Secure-It, Inc.

18 Maple Court

East Longmeadow, MA 01028

1-800-451-7592
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« TS 11:35p.m. * X
SOMEONE TWO THOUSAND
~ MILES AWAY JUST SAW
YOUR AD...AND WANTS %«
MORE INFORMATION, NOW.

HOW DO YOU
SATISFY THIS POTENTIAL
CUSTOMER?

TRY THIS DEMO

. Pick up the phone connected to your FAX machine and diai:
USA: 708-924-7465 UK:(+44)67284242

. Follow the simple voice instructions, using the phone
keypad to respond.

. You will be asked to press in the code number for FaxFacts.
USA—Press: 889812# UK—Press: 201#
. Continue to follow instructions being given over the phone.

. Once all steps are completed, you will be asked to press
the "START" or "RECEIVE" button on your FAX.

. Within seconds, after pressing this button, you will be given
information on this instantaneous literature delivery system

USA.: (708) 682-8898
UK: (+44) 672 84535
USA FAX: (708) 665-9841

FaxFacts is a product of
Copia International, Inc.
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FRAME-RELAY FORMATS

a) Frame format

i g

[Flag | Address | Information FCS T Flag

<« 1 —>=—2-4—>=— Variable —>=— 2 —>=—1 —>
octet

b) Address field—two octets (defauit)

8 7 6 5 4 3 -2 .4,
DLCI C/R | EA

(high order) 01 0

DLCI t | EA
{low order) (FECN:BEFN' DE 1

— d..

¢) Address field—three octets
8 7 6 5 4 3 2 1

DLCI [cR | EA
_ (highorder) ”0/17 | 0
pLCI [FECN BECN| DE | EOA
DLCH 1 EA
(low order) | =l

d) Address field-four octets
8 7 6 5 4 3 2 1

DLCI CR | EA
(high order) 01| O |
DLC IFECN|BECN! DE Eé“
- W " EA
) o
DLCI EA
(low order) 1

FCS = Frame-check sequence.

C/R = Command/response; use is application-specific.
EA = Extended address field.

DE = Discard-eligibility indicator.

BECN = Backward explicit congestion notification.
FECN = Forward explicit congestion notification.

DLCI = Data-link-connection identifier.

Figure 4: The most striking feature of the frame-relay format

is its absence of a control field. Setting up and tearing down
logical connections, packet sequencing, and error control must
be handled at higher layers. Note that the address field can

be either (a) 10, (b) 17, or (c) 24 bits.

The absence of a control field in the frame-relay format
means that setting up and tearing down connections must be
carried out on a separate channel at a higher layer of software.
It also means that it is not possible to perform flow control and
error control.

Apart from the absence of a control field, the frame is not
unusual. The flag and frame-check-sequence fields function as
they do in LAPB and other traditional data-link control proto-
cols. The flag field is a unique pattern that delimits the start
and end of the frame. The FCS field is used for error detection.
When a frame is prepared for transmission, the sending system
calculates the checksum and stores it in the FCS field. On re-
ception, the checksum is again calculated and compared with
the value stored in the incoming FCS field. If there is a mis-
match, then the receiving system assumes that the frame is in



0 saysagood idea
cant be rushed?

Maybe we can't speed up your creative juices. But we can speed up your
output. And free up your computer quicker than before.

All with the new ColorPoint PSX color printer.

Besides being PostScript language compatible, it comes with a faster chip,
a bigger memory and a new memory management scheme.

Which, in English, means it'll ‘remember’ your entire job — not to mention
everyone else’s. As well as process one image while printing another.

Call 1-800-873-4561, dept. SI-J6, to find out more.

About how your good — no, great —ideas can be rushed, after all.

Introducing the ColorPoint PSX printer. SII @

Circle 18 on Inquiry Card. Seiko Instruments
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This 11.7" x 171" image was
printed on the PSX, Total
print time just 5 minutes,
computer free to use
. after 49 seconds.
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High Perfrmac
Multimegabyte Disk Emulators

NEW MODELS / LOWER PRICES
* Floppy Drive and multimegabyte
emulators for ISA bus computers
* 180K to 14 MB capacities
* EPROM, Flash or SRAM technologies
* Autobooting, Single or Dual disk
emulation under PC or MS DOS
* List prices from $195
CURTIS, INC.

2837 No. Fairview Ave. ¢ St. Paul, MN 55113
612/631-9512 FAX 612/631-9508

PC DOS is a trademark of IBM; MS DOS is a trademark of Microscoft

Remains in Place while you use your computer.
Avoids Costly Repairs. Protects delicate electronics
from dust, spills, smoke, ashes, staples.

Soft, Flexible, retains normal keyboard feel.
Washable, Durable High-Tech Polymer lasts years.
Hundreds of Models. SafeSkin is available for most
PCs, laptops, workstations and clone keyboards.
Office» Home= Factory = Classroom= Laboratory
List Price $29.95. Please call or write for free color
brochure. Dealer inquiries encouraged.

SafeSkin)

KEYBOARD PROTECTOR

Merritt Computer Products, Inc.
5565 Red Bird Center Dr., Suite 150 = Dallas, Texas 75237
(214} 339-0753 = FAX (214) 339-1313
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error and discards it. The information field carries higher-layer
data, which can be either user data or call-control messages, as
I’ll explain later.

The address field has a default length of two octets, and it
may be extended to three or four octets. It carries a data-link
connection identifier of 10, 17, or 24 bits. The DLCI serves the
same function as the virtual-circuit number in X.25: It allows
muitiple, logical frame-relay connections to be multiplexed
over a single channel. As in X.25, the connection identifier has
only local significance: Each end of the logical connection as-
signs its own DLCI from the pool of locally unused numbers,
and the network must map from one to the other. The alterna-
tive—using the same DLCI at both ends—would require some
sort of global management of DLCI values.

The length of the address field, and hence of the DLCI, is
determined by the address-field extension bits. The command/
response bit is application-specific, and it is not used by the
standard frame-relay protocol. The remaining bits in the ad-
dress field have to do with congestion control, and they are ex-
plained later.

Frame-Relay Call Control

The details of the call-control procedure for frame relay depend
on the context of its use. The standards assume the use of frame
relay over ISDN. When frame relay is used over a point-to-
point link between a pair of bridges or routers, a simpler proto-
col may suffice. Here is a summary of the essential elements of
frame-relay call control.

As with X.25, frame relay supports multiple connections
over one link. In the case of frame relay, these are called data-
link connections, and each has a unique DLCI. Data transfer
involves the following stages:

¢ establishing a logical connection between two end points and
assigning a unique DLCI to the connection.

® exchanging information in data frames (each frame includes
a DLCI field to identify the connection)

® releasing the logical connection

Frame relay establishes and releases a logical connection by
exchanging messages over a connection dedicated to call con-
trol, with DLCI = 0; a frame with DLCI = 0 contains a call-
control message in the information field. At a minimum, four
message types are needed: SETUP, CONNECT, RELEASE,
and RELEASE COMPLETE.

Either side can request the establishment of a logical connec-
tion by sending a SETUP message. The other side, on receiving
the SETUP message, must reply with a CONNECT message if
it accepts the connection; otherwise, it responds with a RE-
LEASE COMPLETE message. The side sending the SETUP
message can assign the DLCI by choosing an unused value and
including this value in the SETUP message. Otherwise, the ac-
cepting side assigns the DLCI value in the CONNECT mes-
sage.

Either side can request to clear a logical connection by send-
ing a RELEASE message. On receipt of this message, the other
side must respond witha RELEASE COMPLETE message.

Congestion Control

The challenge of congestion control is particularly acute for a
frame-relay network because of the limited tools available to
the frame handlers. The frame-relay protocol has been stream-
lined to maximize throughput and efficiency. As a conse-
quence, a frame handler cannot control the flow of frames
coming from a subscriber or an adjacent node using the typical
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Whether you're working to keep the space shuttle in orbit or analyzing complex census data, SPSS has

the right statistical software for you. The same company that helps NASA get off the ground safely through
problem-trend analysis, can help make your systems go with in-depth, easy-to-use software. Software

that gives you the power to access, manage, analyze and present data. Software supported

by the documentation and training that’s set the industry standard for over ‘

25 years. Take off with SPSS, suppliers of statistical solutions

to over 2 million users worldwide. Call 1(800)543-5835 or
FAX (312)329-3668. The sky’s no longer the limit.

We're Making It Easier To Decide. %S 78 | sl

Chicaga - Washington, DC - Berlin « Chertsey, UK - Gorinchem, The Nezherlands « Munich - New Delhi - Singoore  Stockholm - Sydney « Tokya - And Distributors Worldwide  Statistical Software For All Leading Computing Environments.
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The World’ First 9V Battery Or
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OBlazer

For People Who
Are Going Places.

v’

¢ The Telebit® QBlazer™ is the world’s

smallest V.32 modem that offers trans-

mission speeds up to 38,400 bps using

V42bis data compression. g#® Packaged in

a 2'4" cube, it’s ideal for any desktop, in

your office or at home. ¢ And since it can
run on batteries for up to two hours, you
can even take it on the road. ¢ QBlazer
is PC and Mac ready. ¢ It comes with all
the cables you need, PC software, even
a handsome travel pouch. ¢ For more
information on QBlazer and the name of the
nearest distributor call 1-800-TELEBIT. ¢

// v
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TELEBIT"

In the office. At home. Or on the road.
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INTEROPERABILITY

THE UNFULFILLED PROMISE

f modern computing was born with the first electronic
computer, incompatibility was born with the second.
Computing was conceived of as a better way to process
information, and distributed computing was conceived
of as a better way to share information. But the vision
of distributed computing depends on the unspoken assump-
tion that computers can operate efficiently together to share
information. Unfortunately, the assumption of interopera-
bility hasn’t been supported by the realities of today’s com-
puting. Computing is still a world made up of many techni-
cal directions, product implementations, and competing
vendors. This diversity is causing growing problems as com-
puters and networks proliferate. It is ironic that the real ef-
fect of computing is too often to prevent the sharing of data.

The culprits aren’t overly restrictive system managers or
security policies. The problems contributing to incompati-
bility are rooted in incompatible architectures, data for-
mats, and communications protocols. Solving these prob-
lems is now the focus of widespread R&D efforts.

In “Interoperability Today,” Barry Nance renews the sig-
nificance of the overused term interoperability by providing
a frame of reference for meaningful discussions. His over-
view of the state of interoperation highlights the need for
further progress in many of the contributing technologies.

Networks form the basic links in any view of interopera-
bility. In his article “Connectivity: The Sum of Its Parts,”
Peter Fetterolf, a consultant for Arthur D. Little, discusses
networks and their interconnection in the context of inte-
grated information systems.

Developing transparent communications at the network
level won’t be enough to achieve interoperability. Data must
be made available for use by the many applications that de-
fine the processing capabilities of an information system. In
“Transparent Data Exchange,” Steven J. Vaughan-Nichols
explores the meaning of interoperability for applications and
application developers. He reviews the current approaches
to and limitations of exchanging data between applications,
and he discusses the various directions espoused by industry
consortia and major vendors.

In “Portability and the GUI,” Carnegie Mellon Univer-
sity’s David M. Andersen and Bruce A. Sherwood focus on
the shift to GUIs that has simplified life for users but com-
plicated it for programmers. Developing an application that
supports multiple GUIs—such as Macintosh, Windows 3.0,

cawesiv e ssdewawpmasesass

and Motif—now requires the programmer to use a variety of
tools, many of which are platform-specific.

In “Distributed Open Environments,” Mary Hubley, a
senior editor of Datapro Reports on Unix Systems & Soft-
ware, reviews the significance of two projects under way at
the Open Systems Foundation and Unix International that
will jointly allow the transparent sharing of data, resources,
and services across heterogeneous networks.

Another major project is under way at the Microelectron-

ics and Computer Technology
Center. MCC’s Carnot proj-
ect is intended to define and
create tools that allow the de-

. Interoperability Today
velopment of open applica- BY BARRY NANCE
tions. In “Integrating Distrib- 187
uted Information,” Daniel

>, Connectivity:
\CN. Rasmus _descrlbes t'he The Sum of Its Parts
arnot project and its BY PETER FETTEROLF
progress. 197
Ellen Ullman brings her
considerable software engi- Transparent
neering experience to ‘“You mg;tm' fmm";ﬁ:m
Can’t Run on Everything,” 211
discussing the choices faced
by programmers selecting Portability and the GUI
portability toolkits and long- “%"#&%‘"”
term portability strategies. 221
The beginnings of common
interoperability are emerging Distributed Open
from the laboratories now. It Environments
will take a while before you’ll e+
be able to grab your keyboard,
access the spot price on cof- Integrating
fee, multiply it by the infla- Distributed Information
tion rate in Europe, and tell DANIEL W. RASHUS
the manager of your French 247
subsidiary that the breakfast You Can’t Run on
budget is wrong—all within Everything
the time of a telephone call. BY ELLEN ULLMAN
But it won’t take as long as 255
you think. Resource Guide:
—John W. Donovan Sources for
Senior Editor, Network Bridges
State of the Art/Features 267
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INTEROPERABILITY TODAY

order. But you'd never use the word to
describe to your friends what you did.
The same is true of every electrical ap-
pliance you’ve ever plugged into a wall
outlet. The degree of interoperability
achieved by telephone and utility compa-
nies is exceedingly high.

On the other hand, if you’ve ever tried
to merge two LANSs, one using IBM 0S/2
LAN Server and one using Novell Net-
Ware (and perhaps with some Macintosh
workstations attached), so that all users
get to share the same resources and files
on all the servers, you know how far the
computer industry has to go before it
achieves true interoperability. In such a
situation, you might find yourself using
interoperable as an expletive while you
try to make things work.

If you buy all your hardware and soft-
ware from one manufacturer, your con-
cern for interoperability is eased some-
what, although you can still run into
things that don’t work well together. For
example, IBM produces charts and ta-
bles to show which of its products work
together and, by implication, which do
not. And you can’t dismiss IBM’s propri-
etary products from interoperability con-
siderations; IBM is large enough that its
specifications and guidelines often be-
come industry standards. Interoperabil-
ity is closely linked to the existence of ac-
cepted standards, whether they’re the
formal result of official standards efforts
or the de facto result of industrywide ac-
ceptance.

(51" | 3 ACTION SUMMARY

The Open Systems Intercon-
nection Reference Model pro-
vides an established frame-
work for network interoper-
ability. Comparing current
interoperability solutions to
the model shows that while
interconnecting different
systems at the lower levels of
the model is possible, getting
applications to work together
seamlessly across a hetero-
geneous network is not yet
commercially feasible.
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THE OSI MODEL

Application

Presentation

Session

Transport

Network

| Logical Link Control
"~ Datalink -+

Media Access Control

Physical

Figure 1: Each layer of the OSI model
presents a strictly defined interface to
the adjacent layers, permitting pieces
Jfrom different vendors 1o fit together
seamlessly.

Up the Stack

The most important standards in the in-
teroperability arena are those encom-
passed by the Open Systems Intercon-
nection Reference Model. It provides a
framework that developers use to create
interoperable products and that you can
use to explore the current state of interop-
erability. Because many products are not
yet OSI compliant, the correspondence
between the OSI model and reality is not
always exact, but it is the best reference
available.

Briefly, the OSI model declares seven
protocoal layers and specifies that each be
insulated from the others by a well-de-
fined interface. From bottom to top, the
seven layers (see figure 1) are as follows:

® Physical. The lowest level of the OSI
model specifies the physical and electri-
cal characteristics of the connections that
make up a network. It encompasses such
things as twisted-pair cables, fiber-optic
cables, coaxial cables, connectors, and
repeaters. You can think of it as the hard-
ware layer.

® Dataq link. In this layer of processing,
the electrical signals enter or leave the
network cable. Bit patterns, encoding
methods, and tokens are examples of ele-
ments known to this layer (and only to
this layer). The data-link layer detects
errors and corrects them by requesting
retransmissions of corrupted messages
or packets. Because of its complexity, the
data-link layer is broken into a Media Ac-
cess Control layer and a Logical Link
Control layer. The MAC layer manages

network access (e.g., token passing or
collision sensing) and network control.
The LLC layer, operating at a higher
level, sends and receives the data mes-
sages or packets.

® Network. This layer switches and routes
the messages to get them to their destina-
tions. It is responsible for addressing and
delivering messages.

® Transport. When more than one packet
is in process at any one time, this layer
controls the sequencing of the message
components and regulates inbound traf-
fic flow. If a duplicate packet arrives,
this layer recognizes and discards it.

® Session. The functions that are defined
in this layer let applications running at
two workstations coordinate their com-
Mmunications into a single session. A ses-
sion is an exchange of messages—a dia-
logue—between two workstations. This
layer helps create the session, informs
one workstation if the other has dropped
out of the session, and terminates the ses-
sion on request.

® Presentation. When 1BM, DEC, Ap-
ple, Next, and Burroughs computers all
want to talk to each other, some transla-
tion and byte reordering is needed. This
layer converts data into (or from) a ma-
chine’s native internal numeric format.
® Application. This is the layer an appli-
cation program—and, therefore, the pro-
grammer—sees. A message to be sent
across the network enters the OSI model
protocol stack at this point, travels down-
ward toward the first layer (the physical
layer), zips across to the other worksta-
tion, and then travels back up the stack
until it reaches the application on the
other computer through that computer’s
own application layer.

What follows is a discussion of the cur-
rent state of interoperability at each of the
layers in the OSI stack. Notice that while
the status of interoperability gets fuzzier
as you go up the stack, the word inter-
operability is used (or perhaps abused)
more frequently as you near the top.

Firm Foundations

Within each type of cable, physical inter-
operability is pretty well defined. If you
indicate you’ve connected some comput-
ers with RG-58 A/U coaxial cable, there
is a good chance that a network adminis-
trator will immediately think of thin-
wire Ethernet. Mention shielded twisted-
pair (IBM Type 1) cable, and Token
Ring will probably come to mind. Un-
shielded twisted-pair cable might be
Token Ring, or it might be Ethernet’s
relatively new version (10Base-T). Fiber
optics? Fiber Distributed Data Interface
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The advantages of Microsoft’s client-server

computing speak

Just ask Neil Evans, Microsoft's MIS Man-
ager. He can tell you all about the benefits of
Microsoft’s client-server computing. Because it’s
the very same software he and his staff use to
oversee one of the largest global PC LANs ever
assembled. The Microsoft’ local area network.

“YOUGET MORE BANG FOR YOUR BUCK
ON LAN MANAGER SERVERS THAN YOUDO ON
THE MINICOMPUTERS. THE HARDWARE IS
4TO5TO SOMETIMES 10 TIMES CHEAPER”

In 1986, it became clear to Neil and his
group that there were too many limitations with
the minicomputer system they were using.

When working at their PCs, people found
it extremely hard to get timely access to the infor-
mation they needed from the minis. And this made
it difficult for them to do their jobs efficiently.

Another limitation was that the minicom-
puter system was too inflexible. Which meant
changes were always slow and costly.

So Neil’s group decided to migrate their
network to Microsoft’s client-server solution.

Microsoft LAN Manager and Microsoft
SQL Server were integrated into the system and the
Windows™ environment was used on the front end.

On this platform, Neil and his groupimple-
mented 15 major client-server applications, includ-

for themselves.

ing systems tracking worldwide sales and manage-
ment expenses. The benefits became apparent
right away. LAN Manager and SQL Server are
optimized to work with Windows, so individual
PC stations are more completely integrated into
the MIS system. It is now much easier for users
to share information. People can do their jobs
more efficiently. And there is much better manage-
ment reporting for executive decision making.

“WITH MICROSOFT’S CLIENT-SERVER
COMPUTING I CAN GET THE RIGHT
INFORMATION TO THE RIGHT PEOPLE THE
RIGHT WAY, RIGHT NOW.”

If youd like to find out more, we’ll be happy
to send you a case study explaining how Microsoft
migrated to client-server
computing. Just give us
acall at (800) 992-3675,
Department V98. Not
only will we answer .
all your questions,
we'll also speak di-
rectly to your com-
pany’s interests.
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The symbolic math software for
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education professionals.

Maple, developed at the University of
Waterloo, is today’s most complete symbolic
math package, and it's now available from
MathSoft, the makers of Mathcad. Maple’s
comprehensive library of over 2,000 built-in
functions and easy-to-use interactive
environment delivers a maximum strength
program in a surprisingly uncomplicated
package.

® Provides power and flexibility.
You won't believe that something so
powerful runs on everything from
supercomputers to computers with as
little as TMB of memory. And Maple’s
flexibility makes it easy to share files
across all platforms. It's completely
programmable... and Maple’s user
interface supports natural mathematical
calculations, so you can request an
infinite variety of computations and graph
your output in two or three dimensions.

Use for a wide range of applications.
Maple is ideal for a wide range of
applications, including helicopter blade
design, VLS! design, chemistry, satellite
guidance systems, econometrics, electrical
engineering, and applied mathematics —
to name just a few. Maple frees you from
the “bookkeeping” of complex calculations
and lets you concentrate on modeling and
problem solving.

Call us toll-free at 800-628-4223
or use this coupon to request

more information on Maple.

In Massachusetts call 617-577-1017 or
fax this coupon to 617-577-8829.

[ 1 Yes! Tell me more about Maple.

Name

Title )

Company or institution

Address

City State Zip

Phone ( )
Mail this coupon to:
MathSoft, Inc.
201 Broadway
Cambridge, MA 02139
USA
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FRAME TYPES

Ethernet frame

| Preamble [ Destination [ Source [ Type [ Data [CAC]

8 6 6

IEEE 802.3 Ethernet frame

Field length,
in bytes

46-1500 4

| Preamble |SFD| Destination | Source | LEN [Data|Pad|CRC| Field length,

7 1 20r6 2orb6

SFD = Start frame delimiter

in bytes
2 0-1500 x 4

Pad = Filler bytes to bring the frame to a minimum length

CRC = Cyclic redundancy checksum
LEN = Length of data field

IEEE 802.5 Token Ring token

|SD|AC|ED| Field length, in bytes
i1 1 4

SD = Start delimiter AC = Access control

IEEE 802.5 Token Ring data frame
so[ac|Fc[ oA | sA |

SD = Start delimiter
AC = Access control
FC = Frame control
DA = Destination address

ED = End delimiter

SA | Data | FCS|ED|FS| Field length, in bytes
11 1 2or620r6 Variable 4

i (s

SA = Source address

FCS = Frame-check sequence
ED = End delimiter

FS = Frame status

Figure 2: Different LAN types encapsulate data differently, resulting in
incompatibilities. The most significant difference between “true"’ Ethernet and
IEEE 802.3 Ethernet is the Pad field. True Ethernet defines the smallest data field
as 46 bytes; 802.3 Ethernet allows you to send a zero-length data field and pads
the frame to the proper length. Token Ring is something else again: It has one frame
definition for the token and another for the data frame. Given the differences
between the Ethernet and Token Ring frames, it’s no wonder that adapters of one
type can’t recognize frames of the other type.

(FDDI) is new enough that you might just
get puzzled looks.

In each case, though, the simple men-
tion of the type of cable is often enough to
define the entire physical appearance of
the network components and to specify
what will connect—interoperate—with
what. If my computer has a Token Ring
card and I want to connect to your net-
work, I need ask only two questions to
find out whether it’s possible: ““4 or 16
Mbps?” and “Shielded or unshielded
twisted pair?” This level of interopera-
bility is made possible by standards ef-
forts managed by the IEEE. The 802.3
(Ethernet) and 802.5 (Token Ring) stan-
dards specify exactly how the physical
layer of the network should behave, and
these standards extend their reach into

the data-link layer.

There are other physical standards that
are highly interoperable. The best exam-
ple is a parallel printer cable (which uses
the Centronics interface). If you buy a
printer with a parallel interface and it
doesn’t work with a computer and cable
known to be good, it’s certain that the
printer is dead on arrival.

The standard for serial cables, RS-
232, is equally rigorous and exacting. It
defines Data Terminal Equipment and
Data Communications Equipment, and it
specifies exactly how to connect DTE
and DCE to make them interoperate. I
can buy a modem with an RS-232 inter-
face, connect it to my RS-232 serial port
with an RS-232 serial cable, and know
that things are going to work.

continued
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Data Link: Defining Data Formats
Suppose I got out some spare chips and a
soldering iron and somehow managed to
connect my Token Ring-equipped com-
puter to your Ethernet LAN so that the
Ethernet message packets ( frames) suc-
cessfully entered my Token Ring card
(don’t try this at home!). Can I “inter-
operate” on your LAN? No way.

First of all, my Token Ring adapter
needs to see a 3-byte token that it can
claim before it can send data on the net-
work. The cards in the other worksta-
tions rely on collision sensing to get their
message across. But even forgetting
about tokens and collision sensing, the
basic format of the data is different.

Pascal programmers call it a REC-
ORD. InC, it’sa struct. Bare-metal as-
sembly language folks might use a struc
<>. COBOL programmers think of it in
terms of a Record Description. Basi-
cally, it’s the layout of the data in mem-
ory, the organization of the data bytes
into fields within a data record.

Not only is an Ethernet data record or
frame laid out differently from a Token
Ring frame, IEEE 802.3 Ethernet is also
slightly different from true Ethernet—
the original Ethernet definition from Xe-
rox and DEC. Figure 2 shows the differ-
ences. But within each standard (IEEE
802.3 Ethernet or IEEE 802.5 Token
Ring), the degree of interoperability is
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high, permitting adapter cards of the
same type from different manufacturers
to interoperate seamlessly.

ARCnet data records (or frames),
FDDI frames, and StarLAN frames are
differently laid out, too—just as you’d
expect. The essential paint, though, is
that my hybrid, jury-rigged Token Ring
card won’t work with your Ethernet LAN
because these record layouts are under-
stood by the ROM program code burned
into each adapter. (If I did manage to
modify the Token Ring card enough to
make it work, it would no longer be a
Token Ring card—it would have become
the world’s most expensive Ethernet
adapter.)

What about non-LAN examples? If in-
teroperability is such a slippery thing,
why can I use my fax machine to send
documents and pictures to you as if we
had picked our equipment from the same
assembly line? The answer, of course, is
standards. Group 3 fax is a standard
understood around the world.

The 9600-bps modems took a while to
catch on, mostly because the standard for
data representation was still evolving.
Now we have CCITT V.32 modems from
different manufacturers that reach out
and touch each other reliably. However,
some modems, designed before the
CCITT standard stabilized, do not al-
ways speak clearly to other 9600-bps

INTEROPERABILITY TODAY
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modems. An example is the USRobotics
Courier HST modem; before USRobot-
ics’ Dual Standard, its modems didn’t
interoperate- well with other 9600-bps
modems. (The original HST used a pro-
prietary modulation scheme that pro-
vided a 9600-bps forward channel and a
back channel running at 1200 bps.)

Network and Transport Layers
People talk a lot about interoperability at
the network and transport layers. If my
earlier cynical observation is true, this
means that interoperability is sporadic
and elusive at this level. I’ll test this
theory here.

IPX.COM, the layer of NetWare work-
station software between NETx.COM
(above) and network adapter software
(below), exists at this level. IPX has its
own application programming interface,
and applications software on one Net-
Ware workstation can talk through this
interface to other NetWare workstations.
However, the workstation dialogue takes
place in a unique dialect of network lan-
guages; other workstations may use the
same cables and network adapters, but
they can’t participate if they don’t speak
the IPX language.

Incidentally, if you are getting con-
fused by this talk of layers, protocol
stacks, and interfaces, look back at fig-
ure 2 for a moment. See the field in the
Ethernet and Token Ring frames that’s
labeled Data? The data field is yet an-
other whole record layout.

The fields in this encapsulated data
record are defined by the software in the
network/transport layers. If I send an
Ethernet frame to your NetWare work-
station with a data field (i.e., record)
containing bytes organized a certain
way, your IPX-based workstation will
recognize the frame. If I put incorrect or
undefined values in those bytes, your
workstation will not know what to do
with the frame, even if the Ethernet por-
tion is filled in correctly. At the network
and transport layers, interoperability is
defined mostly in terms of the definition
of the data within the message packet.

IPX is a close adaptation of a protocol
developed by Xerox, XNS. Novell uses
IPX, of course, but I don’t know of any
other major players whose LAN products
implement it directly. One way around
this stumbling block to interoperability is
to use the Clarkson Packet Drivers.

Supported by Novell, FTP Software
(Wakefield, MA), much of the academic
community, and other groups, the Clark-
son Packet Drivers allow multiple proto-
cols to use the same network adapter.
IPX data packets are routed to IPX, Net-
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BIOS packets to NetBIOS, TCP/IP pack-
ets to TCP/IP, Network File System
packets to NFS, and so forth. These
drivers take up a little extra RAM, but
they do a good job of providing inter-
operability at the network/transport
layers—if you have multiple upper layers
that all need to use the same network
adapter.

TCP/IP is yet another piece of the in-
teroperability puzzle. (If everyone used
TCP/IP—or IPX, or NetBIOS—I prob-
ably wouldn’t be writing this.) TCP/IP
was developed with government money
and is therefore in the public domain;
this probably explains its popularity.
TCP can be considered a transport-layer
definition; IP fits more into the session
layer. TCP, of course, is very different
from IPX. In fact, the many different
transport-layer definitions (record lay-
outs and data field meanings) are the big-
gest obstacles to interoperability.

Another term that is used at this level
is transport independence; it’s another
way of saying interoperability. Suppose
you want to develop an application con-
sisting of different modules that run on
an IBM PS/2 under OS/2, a Mac, and a
Unix box. You’d like to design the mod-
ules so that the calling interface—one
module passing parameters and control
to another—is completely transparent to
the programmer. You need special glue
to put these pieces together. This glue is
called remote procedure calls, or RPC
(see “In Praise of Remote Procedure
Calls,” March BYTE).

RPC lets different kinds of computers
process different parts of the same appli-
cation. Companies like SunSoft (a sub-
sidiary of Sun Microsystems), NetWise,
Novell, Hewlett-Packard, and Momen-
tum Software are doing amazing things
with RPC. American Airlines, for ex-
ample, is using XIPC from Momentum
to develop a new cargo-routing system
that runs on a variety of computers.

Transport independence means that
all the machines making up the entire
application system are using the same
transport-layer definition—IPX, Net-
BIOS, TCP/IP, or something else. RPC
is great when the same transport layer is
available for all the kinds of computers
you want to use. You use the RPC tools to
segregate your modules by target ma-
chine, and you link the modules with an
RPC library on each target. Voila—you
have taken the best characteristics of
each kind of computer and incorporated
them into one system.

But suppose you’d really like to use
one of those new Volga Boatman/2000
computers, which as everyone knows

e -@.
L4k

OS/RAM32™

Circle 217 on Inquiry Cord.

»”* Provides from 2 to 8 Mbytes of fast memory.
»” Works in 16 or 32 bit mode to meet your needs.
»” Provides extended and expanded memory.
»” Fast software for LIM 4.0 included.
» Automatic configuration for DOS, OS/2 and UNIX.
»” Easy to install. Risk free guarantee. Two year warranty.
»* Add a disk cache and RAM disk using OS/RAM32
to get maximum performance from your computer.
¥ Guaranteed compatibility with all of your programs.
1 “Best price performance”, says PC Week .
Call today 617-273-1818 or 1-800-234-4CEC

Capital Equipment Corp.
Burlington, MA. 01803

PS/2 and Micro Channel are trademarks of {BM

only support the F/X protocol, in your
application. Your vendor of RPC tools
shrugs and says, **Sorry.” You start trav-
eling to the trade shows, hoping to hear
someone use the words “interoperabil-
ity” and “Volga” in the same breath.
I’ve concentrated on IPX and TCP/IP,
probably the two most widely used trans-
port protocols. Another term you hear
frequently in conjunction with TCP/IP
and IPX is NetBIOS. Actually, though,
much of NetBIOS works at the session
layer, the next level of the OSI model.

Session Players

IPX.COM actually contains two proto-
cols, IPX and SPX. As you’d expect,
SPX is a layer on top of IPX and uses IPX
to send and receive its data messages.
SPX is session-oriented, like NetBIOS,
but the similarity ends there. In my book
Network Programming in C (Que Pub-
lishing, 1990), I explain NetBIOS pro-
gramming techniques in one chapter and
IPX/SPX techniques in another—the de-
gree of 15" croperability between the two
chapters 1s exceedingly low.

“Ah!” you say. “Novell supplies a
NetBIOS.EXE program with NetWare
that ought to solve the problem.” I wish
that it were true. If the various imple-
mentations of NetBIOS were interopera-
ble, you could construct a protocol stack
consisting of network-adapter support

software, IPX.COM, NetBIOS, and dif-
ferent redirector modules from Novell
(NetWare NETx.COM), Artisoft (LAN-
tastic), Performance Technology (Pow-
erLAN), IBM (DOS LAN Requester),
and other vendors, and you'd be able to
access just about any file server ever
created.

Even if you had enough RAM to hold
this protocol stack, you still couldn’t use
it to access anything. Each vendor ex-
pects its LAN software to work with the
NetBIOS it implemented. I've gone only
five-sevenths of the way up the OSI
model, and already interoperability is
out of focus and getting fuzzier by the
minute.

While there are some differences in
each of the programming interfaces of
the NetBIOS implementations from vari-
ous vendors, a bigger problem is the dif-
ferent data-record layouts that are used to
shunt NetBIOS packets across the net-
work. On a DOS workstation, the Net-
BIOS module from IBM is the device
driver DXMTOMOD.SYS (part of the
IBM LAN Support Program). Novell’s,
as I mentioned, is NETBIOS.EXE. Arti-
soft’s NetBIOS for LANtastic is AILAN-
BIOS. Performance Technology’s Pow-
erLAN NetBIOS module is named for
the adapter it supports. The data records
(i.e., the contents of the data record en-
capsulated inside the data field of the
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Ethernet or Token Ring frame) that each
of these modules creates are completely
different.

Presentation and Application Layers
The software on your LAN that gives you
access to the file server is the network
shell, or redirector. On a NetWare net-
work, this is NETx.COM (where the x
denotes the version of DOS you run). On
an OS/2 LAN Server network, it’s repre-
sented by DOS LAN Requester at DOS-

based workstations. Other vendors’ re-
director software is usually called RE-
DIR or NET. At this level, you can also
talk about E-mail interoperability, along
with the software mechanisms for shar-
ing data in the Presentation Manager and
Windows environments.

It goes without saying that NetWare
LANs, OS/2 LANs, Banyan LANs, and
peer-to-peer LANs are not easily inter-
operable at this level. Just as you'd sus-
pect from the discussion of lower layers

can assign the chair

Any drawing or CAD program can draw o chair,
but fo Drafix Windows CAD users, a chair can be
much more!

can use the CAD Edit
Bor™ o change a chair’s dimensions to create o
perfect design

an create a Drafix macro fo
automatically fill @ room with chairs!

194 BYTE * NOVEMBER 1991

with up o sixty fields of information such as price,
vendor or part number, and generate a Bill of
Materials using MS/Excel

With Drafix Windows CAD 2.0, anyone can learn fo
design a chair — or o network diagram , o bridge
a machine fool or a circuit board! And only one
package brings total CAD capabilities to Windows.

Drafix Windows CAD. 5695 M
Yo O

Circle 174 on Inquiry Card {(RESELLERS: 175).

of the protocol stack, the lack of commu-
nication among different vendors’ redi-
rector software modules is mostly a mat-
ter of data definition.

NetWare workstations use the Net-
Ware Core Protocol to request file ser-
vices; servers respond in kind. NCP was
highly proprietary until earlier this year,
when Novell announced it would license
the NCP specification for a fee.

IBM designed the Server Message
Block protocol for use with the PC LAN
Program. One of the best documents for
understanding the SMB protocol is Vol-
ume 2, Number 8-1, of the IBM Personal
Computer Seminar Proceedings. Printed
in 1985, it’s still a useful introduction to
how SMBs are used. IBM currently uses
the SMB protocol between OS/2 LAN
Server and DOS LAN Requester work-
stations; a few vendors of peer-to-peer
products (e.g., PowerLAN) also support
SMBs. Like NCP, however, SMB is
identified closely with one company. It
doesn’t have the clout to become a wide-
spread standard.

Interprocess Communications

At the top of the OSI model, new prod-
ucts and new standards for application-
level interprocess communications come
into being so often that it’s hard to get a
handle on the current state of affairs. In-
teroperable is used to describe each new
product and standard. As I’ve suggested,
the frequent use of the word is perhaps
significant, but not in the way that was
intended.

Dynamic Data Exchange, an applica-
tion-to-application protocol for the Win-
dows environment, was designed by Mi-
crosoft for use in Excel, the spreadsheet
program. It is described in the Windows
Software Development Kit and is avail-
able to other applications that want to
talk to each other. Microsoft also offers
Object Linking and Embedding (OLE)
for use under Windows. DDE has five
mechanisms applications can use:

® Hot link. A server application sends
data to a client application whenever
data changes.

® Warm link. The server notifies the
client that data has changed, and the
client can then request it.

® Request. This is equivalent to a
copy-and-paste operation between
the server application and the client,
without the need for the intermediate
clipboard.

® Poke. This is a “back channel
transfer.”

® Execute. One application controls
the execution of another.

continued



TAKE THE “Local” QuTt OF

Today's demands to
share business infor-
mation, resources and technologies mean that

networks can no longer afford o be local. ,

With LANMODEM™ from Microtest,

LANMODEM™

there is no reason Lo limit the area of
your network. 4 LANMODEM
opens the door to the outside world.
As an intelligent network modem,
LANMODEM gives authorized users transparent access
to, from and between Novell™ LANs. And with the external
serial port, a second modem can be attached to allow
multiple users o dial-in and dial-out simultaneously.
4 Theres a universe of possibilities for LANMODEM.
Sales people can dial-in Lo upload today’s arders or down-
load timely account data to their laptop PC. Employees
can dial-out to access bulletin boards, on-line informa-
tion services and even other LANs. Service technicians
can perform remote support and maintenance. Remote
users can even rur applications like
spreadsheels and databases with-
oul remote control software—using

Microkest

Innovative LAN Solitions

YOUR AREA'S NETWORK.,

LANMODEM’s

FastLink™ direct IPX

feature. 4 The down-to-earth

benefits of LANMODEM. Cost

effective: LANMODEM is an

affordable network solution

that delivers 9600 baud

v42bis communications

and up Lo 576K bps via the

external serial port. Compatibility: Supports Ethernet™

(thin, thick and 10BASE-T), ARCNET™ and even 4/16

Mbps token ring. LANMODEM is also compatible with

mosl network commumnications software, including

popular remote control packages. Innovative hardware/

software design: Securily and ulility software make

management and installation easy. Plus Flash ROM

allows LANMODEM to be upgraded instantly, with-

out disconnecting it from the LAN. 4 Now there’s no

reason to limit the area of your network. For more

information on “what’s in” on dialing-in

and out of your LAN call Microtest at
1-800-LAN-9675.

800-526-9675

All product names are trademarks or registered trademarks of
their respective companies.

Copyright 1991 Microrest, Inc.
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INTEROPERABILITY TODAY

_ i

For two applications to use DDE, they
must agree on the format of the data to be
exchanged. If the applications are from
different vendors, this means the ven-
dors must publish detailed specifica-
tions.

OLE is a layer on top of DDE that insu-
lates the application programmer from
some of DDE’s tedious detail. One appli-
cation puts data into a container that is lo-
cated in the other application. The sec-
ond application only needs to know how

to display the data. If changes to the data
are required, the second application in-
vokes the first one through a special
interface.

HP’s NewWave is object-oriented. It
uses the concept of agents, and it contains
an intelligent link manager that resolves
object names into file-system names.
Version 3.1 of NewWave incorporates
OLE. SunSoft’s ToolTalk is another ex-
ample of interprocess communications
and object linking.

based
X servers:

HCL-eXceed, for PCs
with 640K to 1MB of memory.

HCL-eXceed Plus, for PCs
with 1.64 MB to 16MB of memory.

HCL-eXceed 8514, for PCs with 8514A

based high resolution display adaptors.

HCL-eXceed TIGA 2, for PCs with high
resolution display adaptors and the TIGA 2

interface.

TURN PCs INTO
X TERMINALS

HCL-eXceed family
of X servers for PCs
from
Hummingbird.

MS-Windows
based X server:

HCL-eXceed/W,
for PCs with
MS-Windows 3.0
and 2MB of
memory or
more.
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ANALYST'S CHO{CE

HUMMINGBIRD
\ COMMUNICATIONS LTD.

2900 John Street, Unit 4, Markham, Ontario, Canada L3R 5G3
Telephone: (416) 470-1203, Fax: (416) 470-1207

196 BYTE - NOVEMBER 1991

&M < .

Circle 218 on Inquiry Card.

A% A &

Interoperability among the various
providers of interprocess communica-
tions facilities probably won’t happen for
a long time. Even within a single proto-
col like DDE, interoperability remains
highly application dependent.

E-Mail Interoperability

E-mail is another application-level ser-
vice that’s feeling the interoperability
push. Many commercial E-mail products
adhere to the Message Handling System
and/or the X.400 standard. MHS mes-
sages, for example, have a header, a
body of text, and perhaps an attached
file. The header contains a destination
address, a return address, a postmark,
and other information. Both addresses
have a particular format: <username>
@<workgroupname>. Applications that
define data in this same format can inter-
operate with MHS. Similarly, applica-
tions that use X.400 conventions can in-
teroperate with other X.400 applications
and users.

Of course, myriad other E-mail stan-
dards exist. Western Union has Easy-
Link, Telenet offers Telemail, and a
rather popular one is PROFS from IBM.
Interoperability among these systems is
mostly a matter of reformatting data to
look the way the other system expects. In
E-mail, at least, some of the promise of
interoperability has been realized.

Farther On Down the Road
Interoperability is a big issue; so big, in
fact, that an annual trade show, called
Interop, is now devoted to it. Run by the
Advanced Computing Environment peo-
ple, Interop has one overriding criterion
for its exhibitors: Products must success-
fully interoperate with other products on
a network. The show is the meeting
ground of the technical people who sweat
bullets to turn interoperability into a
word you won’t have to hear much of
anymore.

And they still have a lot to sweat over.
While interoperability solutions are sol-
idly in place for the lower levels of the
OSI stack, things begin to break down
around the transport and session layers.
Constructing a heterogeneous network
today is not an impossible undertaking,
but the day when any application can in-
teract seamlessly with any other over
your network still remains at least a few
years off. ®

Barry Nance, a BYTE consulting editor,
works in the R&D department at Pro-
gramming Resources Co. in Hartford,
Connecticut. He can be contacted on BIX

as “barryn.”
Mi.h! ﬂzJ
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There are a lot of reasons why people feel good a
buying from PC Brand. Some feel best about our a
winning customer support. Others are reassured by o
five year limited warranty, the most extensive in the e 1E i
industry. And still others are most satisfied with our *‘do bied

whatever it takes’attitude in dealing with our customers.

PRODUCT But all of this would be meaningless if we didn’t also

offer computers that were equally impressive. And that’s
something you can be sure we do.
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Take our notebook, for example. Computer Buyer’s Guide and - = * 33Mit7 BO3HGDX CPU operating wait
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i and beyond.
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OUR HOTTEST SYSTEMS

386/SX-16 SYSTEM

* 16MHz 803865X CPU * 2MB RAM (expandable to
16MB) ® 40MB hard drive ® 14” Super VGA color
monitor with 1024 x 768 resolution ® 16-bit high
performance integrated Super VGA with 512KB RAM
* 1.44MB floppy drive ® | parallel and 2 serial ports ®
Enhanced 101-key keyboard ® DOS 5 ® Windows 3.0
® Mouse

® Super-Slimline case.

Lease for $49/month* $1,295

: | 486/SX-20 SYSTEM
E SE * 20MHz 80486SX CPU * 4§MB RAM (expandable to
4 - 32M!3) * 110MB hard drive ® 14" Super VGA color

monitor with 1024 x 768 resolution ® 16-bit high
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Windows 3.0 ® Mouse ¢ Slimline case ¢
Customer Upgradable to 486/33,
_* ‘ x ]ﬁ : IS 486/50, and beyond.
. Lease for $88/month* 2,295
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TRW Customer Service Division. Free 90 day on-site service for
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service for 286 systems available at extra cost. Free on-sitc is
available to most locations in the contiguous United States.

Windows is a registered trademark of Microsoft Corporation.
AM386 is a registered trademark of Advanced Micro Devices.

Pro Designer Ils is a registered trademark of Orchid Technologies.
All other products or services are identified by the trademarks

or servicemarks of their respective companies.

©1991 PC Brand, Bensenville, Illinois.

MasterCard, Visa, American Express, Discover, PC Brand Direct
Advantage MasterCard, checks, money orders, direct wire
and approved purchase orders accepted.

PC Brand, Inc., 877 Supreme Drive, Benscnville, IL. 60106.
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STATE OF THE ART
—

CONNECTIVITY:

THE SUM OF ITS PARTS

e’ve been promised seamless,
interconnected information
environments within build-
ings and throughout the world
for so long that the “cry wolf” syndrome
has set in. The frustration level of
businesspeople is at an all-time high re-
garding if, when, and how they can fi-
nally pull together all the pieces to take
advantage of the synergy that computers
and communications offer to each other.

At last, though, there is hope! We are
making headway connecting the worlds
of wide-area networks (WANSs), LANs,
and metropolitan area networks
(MANSs). Bridges, multiprotocol routers,
and other devices are the glue that is fi-
nally making the promise of network
connectivity more than just a gleam in
the eyes of MIS directors.

As a result, however, the world of net-
work connectivity has become so intri-
cate that if you understand all the pieces
of the interoperability puzzle, you can
hang out your shingle as a “communica-
tions expert.” Here’s a tour through the
world of network connectivity.

Wide-Area Networking

WANSs, LANs, and MANSs are all acro-
nyms (see the glossary ‘‘Networking
Names” on page 202) for an explanation
of the data network technologies used to
interconnect computers. WANs, which
were developed as the first computer net-
works, are of two basic types: central-
ized and distributed.

Centralized WANs consist of a main-
frame computer that serves remotely dis-
tributed dumb terminals. Network man-
agers lease communications channels
from a common carrier (e.g., AT&T,

ILLUSTRATION. R KENTON NELSON © 1991

The structure of modern networks

PETER FETTEROLF
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CONNECTIVITY

MCI, or US Sprint) and tie together ter-
minals and the central computer using a
star or tree topology. Since these net-
works consist of one smart computer (or
mainframe) and lots of dumb (or nonpro-
cessing) terminals, the communications
protocol is fairly straightforward: The
smart computer polls the dumb termi-
nals to find out if they have anything to
transmit, and then it controls data trans-
mission so that there are no collisions.
As smart computers proliferated

BVTE EGIENETTT

If you've wondered how to in-
terconnect your computers
throughout your building or
even throughout the world,
here are the important cur-
rent technologies that can fill
the bill.

throughout organizations, users realized
they needed a more sophisticated distrib-
uted network—an environment that
would allow independent computers to
have equal levels of control in the com-
munications architecture. One of the
first distributed WANs was the ARPA-
NET, developed by the Department of
Defense and used as a test bed for new
packet-switching technologies.

The communications industry devel-
oped a layered architecture that allows
software and hardware that perform dif-
ferent functions to be specified by net-
work standards. (Standards are docu-
ments that specify protocols.) This
approach was developed in the 1970s by
ARPA, IBM, DEC, and other companies
and then standardized by the ISO. This
new set of standards, known as the
seven-layer Open Systems Interconnec-
tion (OSI) model, was developed to pro-
vide an open system of interconnection
between computers from various manu-
facturers. Thus, the field of data net-
working was born.

The physical layer of the data commu-
nications architecture could be a point-
to-point link (e.g., voice grade, digital

data service (DDS), T1, or T3), a satel-
lite link, a point-to-point microwave
link, an infrared link, and so forth. The
data-link layer protocol might be high-
level data-link control (HDLC), which
provides for error checking, flow con-
trol, and retransmission of packets on a
point-to-point data link.

In addition to the seven original layers
of the OSI model, the IEEE 802 commit-
tee has recently broken up the data-link
layer into two sublayers: media access
control and logical link control. The
LLC layer carries out the traditional
data-link control functions. It is modeled
after HDLC. The MAC layer is responsi-
ble for sharing media such as coaxial
cable, fiber optics, packet radio, or satel-
lite communications.

TCP/IP is typical of network layer and
transport layer protocols. IP handles
functions such as routing, fragmenta-
tion, and reassembly, as well as multi-
level security for packets traversing a
network. TCP provides for end-to-end
error control, flow control, and packet-
sequence control. There also are three
other layers above the transport layer—
the session, presentation, and application

VW BN DATA COMPRESSION LIBRARIES™

PKWARE's" Data Compression Libraries™ allow software develo
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

No runtime royalties.
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when run. Only $47.00
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Software developers can reduce the number of diskett
using PKzp. Call for Distribution License information.

L IWERE..

THE DATA COMPRESSION EXPERTS

The included PKzip utility lets you store
compressed files as a single self-extracting
-EXE files that automatically uncompresses

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular PKzp
the compression routine is completely generic and not
Application Controlled /0 and memory allocation for
Adjustable Dictionary Size allows software to be fine t
Approximately 35K memory needed for Compression,
Compatible with most popular Languages: C, C+ +, Pa
Works with any 80x86 family CPU in real or protected
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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.

------------
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any device or area of memory.
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© 1991, lomega, the lomega fogo. Bemoulli and Bernoulli Tech

Imagine getting
twice the Bernoulli for
two-thirds the price.

The new Bernoulli 90MB.
BERNOULLI Welcormne to

MEANS SECURITY]  the next
PRV ONA generation of

removable storage. the new

Bernoulli® 90 from lomega®

At 90 megabytes per
removable disk, we've more
than doubled our capacity.
Yet the new Bernoulli 90 is
actually less expensive than
the Bernoulli +4. A lot less.
And with a new, 19-msec’
effective access tine, a lot
faster, too.

The best part is, it’s all
Bernoulli. Rugged, reliable,
endless storage. Just what
storage-intensive users—like
Windows users—demand.

More value.

If vou need more storage.
vou’ll welcome the Bernoulli
90, since it’s now comparable in price to
a hard disk upgrade. So why not buy a hard
disk? Consider what you don’t get witk: a hard disk.

You don't get infinite storage in 090-megabyte
increments—hard disks fill up. You don't get 180MB of
easy backup. You don’t get the physical security of
removable data disks, or head-
crash-resistant technology. You
don’t get compatibility with all
Major operating systeins, and
workstations. And you don’t
get Central Point’s Backup
software.

In short. you don’t get
a Bernoulli.

More recoghnition.
Leading pubklications have

given us welcome recognition,

BERNGUL 1

————

Welcome to the 90s.

but
with a 98
percent satisfaction
rate, our biggest supporters are Bernoulli users.

Our users enjoy worldwide support and a 24-
hour™ drive replacement service. To further protect
their investnent. we've designed the Bernoulli 90 to
read 44MB disks. And we’re instituting an upgrade
program to help get every Bernoulli user into the 90s.

Call 1-800-777-4084.
Questions? We don’t blame you. There’s a lot more you
should know about—like our free, 90MB disk offer,
drive configurations, Bernoulli Technology? and speci-
fic pricing. So we've prepared a brochure that’s yours

[*M=GA

Makers of Bernoulli

with a phone call. Find out
what a welcome change
Bernoulli can be. Before
the 90s leave vou behind.
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layers. (However, details of these are not
relevant to this article.)

Local-Area Networking

LANs were soon to follow WANs. As
users accumulated computer hardware at
an astounding rate, it became clear that
they would benefit from a high-perfor-
mance, economic method of intercon-
nection to provide resource sharing. The
primary methods of LAN interconnec-
tion were subsequently specified by the
IEEE 802 committee as the IEEE 802.3,
802.4, and 802.5 standards. IEEE 802.3
is the CSMA/CD protocol—also known
as Etherner—that provides a shared-bus
topology.

On an Ethernet system, the protocol
allows every machine to transmit at any
time if no one else is using the bus. All
stations listen to the bus (known as carri-
er sensing) and transmit only when the
bus is free. Unfortunately, all physical
communications media have finite prop-
agation delays (limited by the speed of
light). If the packet has not propagated
all the way down the bus, it is possible for
a computer to see the bus as free when it
is actually busy. The stations must sense

collisions, back off for a random time,
and retransmit at a later time.

IEEE 802.3 works well as long as
average network traffic is less than 40
percent of the bus capacity and intercon-
nection distances are short. If the bus is
constantly busy, users experience multi-
ple collisions and wasted bandwidth.
This eventually results in an unstable
system. If transmission occurs over very
long distances, carrier sensing will un-
dergo unacceptable time lags because of
cable-propagation delays, and optimum
throughput levels will rapidly degrade.

IEEE 802.5 is another widely used
LAN interconnection technique called
the token-passing ring. In this type of
system, a single token that is controlling
the right to transmit circulates among
stations around the ring network. When a
station needs to transmit a packet, it
takes control of the token, marks it busy,
and appends the data to it (within the
frame defined by 802.5). Other stations
can sense that a busy token and data are
circulating around the ring, and the des-
tination station (whose address is speci-
fied on the frame) reads and stores the
frame. The token is returned to the send-

ing station, where the data frame is re-
moved and the token is marked free and
put back into circulation.

The 802.5 standard provides for point-
to-point, multipoint, or broadcast trans-
mission and priority queueing of frames
at stations. One problem with 802.3 is
that excessive collisions waste network
bandwidth, because data transmission
cannot occur during a collision. Token
passing is advantageous, because it does
not consume bandwidth with collisions;
by using this approach, then, you can ob-
tain higher levels of throughput. Cable
length in the ring is still limited by the
propagation delay. If usage is low, each
station needs to wait for a token to propa-
gate completely around the ring before it
can transmit a packet.

The IEEE 802.4 standard also uses
token passing; however, with this proto-
col, the network uses a bus topology. The
IEEE 802.4 token-passing bus uses a log-
ical ring specified by station addresses.
The stations pass tokens from low-level
addresses to high-level addresses. The
token-passing bus provides for some
elaborate token-recovery schemes as
well as complicated protocols to add and
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More Computing Know How

Get the most from your computer— our books show you how.

PC System

Programming
Anencyclopediaof PC
technical and
programming
knowledge. Features
parallel  working
examples writlen in
Pascal. C. Assembly
and BASIC. Explains
how to use extended
and expanded memory.
hard disks. PC ports.
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Terbo Pascal System Programming
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Networking Names

Bridge A hardware and software de-
vice used to interconnect LANs.
Bridges forward frames using media ac-
cess control (MAC) addresses. Span-
ning tree bridges are transparent to
users and perform automatic routing.
Source routing bridges are dumb de-
vices that depend on stations to specify
routes for frames.

CSMA/CD Carrier sense multiple
access/collision detection. In this proto-
col, stations listen to the bus and only
transmit when the bus is free. If a colli-
sion occurs, the packet is retransmitted
after a random time-out. CSMA/CD is
used in Ethernet (IEEE 802.3).

DDS Digital data service. Digital
leased lines with data rates between
2400 and 56,000 bps.

DQDB Distributed queue dual bus. A
new metropolitan-area network (MAN)
protocol that uses two unidirectional
buses.

FDDI Fiber Distributed Data Inter-
face. A 100-Mbps token-ring standard
for transmission over fiber optics.
FDDI uses counter-rotating rings for re-
liability and multiple tokens for high
throughput.

Frame An IEEE 802 packet.

HDLC High-level data-link protocol.
A fundamental data-link protocol that
carries out flow control, error contro,
and transmission control between data-
transmission equipment.

IEEE 802.x standards 802.1 speci-
fies spanning tree bridges and the span-
ning tree protocol; 8G2.2 is the protocol

based on HDLC used for link-level con-
trol for LANs and MANs; 802.3 is
based on the CSMA/CD protocol; 802 .4
uses the token-bus protocol; 802.5 uses
the token-ring protocol; and 802.6 uses
the DQDB protocol for MANs.

IP Internet Protocol. The network
layer protocol that was developed by the
Department of Defense in the ARPA
project. It is widely used in conjunction
with Transport Control Protoccl (TCP).

ISO International Standards Organi-
zation. An organization that is develop-
ing the Open Systems Interconnection
(OSI) standards for integrated
networks.

LAN Local-area networks are typi-
cally high-speed (1 to 100 Mbps) net-
works used to interconnect computers
within a building or a campus. Users
employ LANSs :0 share file servers and
printers, to send E-mail, and to connect
to wide-area networks (WANs).

LLC Logical link control. This pro-
tocol is the OSI layer that perfarms the
traditional data-link control functions.
It is modeled after HDLC.

MAC Media access control. This pro-
tocol is the OSI iayer that controls access
to a shared communications media.

MAN Metropolitan area network.
High-speed public network that should
show up in the next few years in me:ro-
politan areas. MANs will provide LAN
interconnection.

OSI Open Systems Interconnection.
A layered protocol architecture speci-
fied by the ISO. OSI provides a uniform

set of protocols that allow divasse com-
puters to communicate with one another
over shart or long distances.

Packet Switching A type of network
architecture that breaks long streams of
data into packets and switches them
throughout a network.

Router A sophisticated hardware and
software device that interconnects
WANs, LANs, and MANs. Routers
route packets using network layver proto-
cols. Multipratocol routers can deal
with heterogeneous environments by si-
multaneously wsing multiple pratocols.

SMDS Switched multimegabit digital
service. A new public service for carry-
ing high-speed data traffic that will use
IEEE 802.6.

TCP Transpert Control Protocol. A
transport layer protocol that provides
end-to-end flow control. error control,
and connection management.

Tland T3 Ti isadigital line that op-
erates at a rate of 1.544 Mbps. It carries
high-speed data or 24 separate voice
channels. T3 is a digital line that oper-
ates at 44 Mbps._ It carries 28 Tis or one
44-Mbps high-speed data link.

Voice grade line  An analog commu-
nications link designed to carry voice
grade traffic. You can transmit data
over voice grade lines with modems.

WAN Wide-area network. Used to in-
terconnect computers over long dis-
tances. WANs typically use leased com-
munications lines for common carriers
and packet switches for interconnection
of computers.

remove stations from the bus. IEEE
802.4 combines the advantages of a phys-
ical-bus topology with the bandwidth ef-
ficiency of a token-passing ring.

Metropolitan-Area Networking

MANs are relatively new members to the
networking scene. The two major players
are IEEE 802.6 and Fiber Distributed
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Data Interface (FDDI). IEEE 802.6 is a
standard specifying a protocal known as
distributed queue dual bus. DQDB is a
novel network architecture that uses a
pair of dual unidirectional buses 1o trans-
mit information.

IEEE 802 .2 frames are broken up into
slots and transmitted on DQDB. A siot is
a fixed-sized packet. A stream of slots is

propagated upstream on one bus and
downstream on the other bus. If a station
has a frame or packet to transmit, it
breaks it into segments and puts the slot
in a queue for the downstream bus. At
the same time, the station sends a request
on the upstream bus. so that other up-
stream stations will know that a slot has
arrived.

continued
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OSI INTERCONNECTION ARCHITECTURE
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Figure 1: Bridges route packets at the MAC sublayer of the OSI architecture (a), while routers route packets at the

network layer (b).

The DQDB mechanism supports four
priority levels as well as circuit-switched
voice traffic. Also, its performance is in-
dependent of distance and the number of
nodes on the network. This makes
DQDB a perfect candidate for transmis-
sion of high-speed LAN data. Many of
the Regional Bell Operating Companies
are considering using DQDB as a public
MAN. This public MAN is known as
switched multimegabit digital service.

FDDI is also being considered for use
as a MAN as well as a high-speed LAN.
The FDDI is a fiber-optic token ring that
runs at rates of 100 Mbps. It’s more com-
plex than IEEE 802.5 in several ways.

For one thing, FDDI uses a surviv-
able-ring architecture that employs coun-
ter-rotating rings. If one ring fails, the
other can still transmit data. Also, if a
cable is cut, the two counter-rotating
rings can automatically reconfigure
themselves to form a new ring.

In addition, FDDI uses a multiple
token-ring protocol that allows the gener-
ation of a new free token at the end of a
frame, so that the network can simulta-
neously transmit multiple frames. This
feature is important if the ring covers a
large metropolitan area. Otherwise, you
would not be using the full ring band-
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width, because a frame occupies only a
small percentage of the bandwidth.

The LLC Layer

IEEE 802.2 is an LLC protocol that rides
on top of 802.3, 802.4, 802.5, 802.6, or
FDDI. In brief, IEEE 802.2 is responsi-
ble for making sure that the network de-
livers frames without error from trans-
mitting stations to receiving stations. It
provides flow control; error control;
multiplexing; and point-to-point, multi-
point, or broadcast connections.

Flow control prevents a transmitter
from overloading a receiver with data.
The flow-control method used in 802.2
is called sliding window flow control: A
certain number of packets can be sent
without an acknowledgment. Once the
source station receives an ACK, it moves
the window and sends more packets. The
LLC also carries out error control using a
cyclic redundancy coding polynomial
and provides multiplexing between high-
er-level processes (e.g., software).

Gluing It All Together

With all these types of communications
architectures proliferating within orga-
nizations, there has to be some kind of
glue connecting them. As you can imag-

ine, that glue has to be pretty complex. In
part, it is made up of bridges and routers.
It’s essential to know the difference be-
tween a bridge and a router so you know
which one to use and when to use it.

A bridge is a high-performance device
consisting of LAN interconnection hard-
ware and fast-frame-forwarding soft-
ware. Typically, it’s used for LAN inter-
connection within a building or campus
environment. It can also connect LANs
over long distances via leased lines.

Bridges operate at the MAC layer of
the protocol stack (see figure 1a). Bridge
developers ignored the OSI notion that
routing and interconnection should be
carried out at the network layer and de-
cided that routing could just as easily be
done at the MAC layer. MAC addresses
uniquely identify stations, and MAC
bridges use simple but fast algorithms to
route packets based on those addresses.

Bridges have found their place in cam-
pus internetworks. Some, using T1 or
DDS interfaces, have provided intercon-
nection between LANs over distances
spanning the globe. But because bridges
are designed to operate on compatible
MAC frames, they are ideal for intercon-
necting homogeneous LANs (i.e., Ether-
nets or token rings but not mixtures of the
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two). Thus, they’re not the preferred
media for enterprisewide WAN/LAN/
MAN interconnection.

Multiprotocol routers are a better
choice for WAN/LAN/MAN heteroge-
neous interconnection. A router is a more
complex device than a bridge: It consists
of WAN/LAN/MAN interconnection
hardware and more complex software to
route packets and maintain the current
status of a network topology.

Routers conform to the OSI model, in
that they route packets at the network
layer (see figure 1b). This architecture
allows routers more flexibility in con-
necting different types of WANs, LANS,
and MANs and networks running differ-
ent protocols, such as TCP/IP, OSI, or
DECnet. Routers are designed to provide
end-to-end enterprise connectivity,
whereas bridges are targeted at the con-
nection of homogeneous LANs in a cam-
pus environment.

Spanning Tree Bridges

The issues regarding whether to use a
bridge or a router are complex in them-
selves. There are even two very different
types of bridges that the IEEE 802 com-
mittee is standardizing: spanning tree
bridges (IEEE 802.1) and source routing
bridges (an addendum to IEEE 802.5).
These bridges are different from, and in-
compatible with, each other.

Spanning tree bridges (also known as
transparent bridges and learning bridges)
are devices that automatically route
packets without user intervention. They
are designed so that neither users nor
computers are aware of being connected
to an internetwork of segmented LANs.
In other words, the internetwork appears
to be a single LAN.

A major issue concerns how transpar-
ency is maintained in a spanning tree
bridge. The fundamental idea is simple:
You configure an internetwork in a span-
ning tree topology (i.e., there is one and
only one path between LANSs) and main-
tain lookup tables that associate a bridge
port with a particular set of hosts. When
a packet comes in, the bridge checks the
destination MAC address and routes the
frame to the correct port. Consider the
internetwork topology depicted in figure
2, in which bridges connect six LANs.
The solid lines indicate the designated
(or active) connections. They form a
spanning tree bridge.

Bridge 1 has a lookup table that asso-
ciates hosts on LAN 1 with port D, those
on LAN 2 with port A, those on LAN 3
with port C, those on LAN 4 with port B,
those on LAN 5 with port C, and those
on LAN 6 with port D. The bridge moni-

INTERNET TOPOLOGY
LAN 2 Al LAN4
B — -
Bridge 1 “Sudh LAN 5
P [ ) I
D C
LAN 1 LAN 3 Bridge2 |

LAN 6

Figure 2: Example of an internet topology connecting six LANs with two bridges.
Solid lines are designated (or active) connections (i.e., they form a spanning tree),
and the dotted line is a nondesignated connection. Nondesignated connections

are activated only if a designated connection fails.

tors each LAN continuously. If it detects
a frame that is not local to that LAN, it
forwards it on the correct port. Then it
reads the destination MAC address on the
frame, checks the lookup table, and de-
termines if the frame is local or remote.
If it is remote, it forwards the frame on
the correct output port.

Fortunately, the bridge takes care of
building the lookup tables. It also checks
the MAC source address on each frame
and dynamically updates its lookup
tables. For example, if the bridge sees a
frame from a particular host on a partic-
ular port, it knows that the host is in the
direction of that port. As you can see, the
bridge doesn’t need to know the correct
route to send a frame; it needs to know
only the correct port. Because the topol-
ogy is a spanning tree, the frame will ar-
rive at its appropriate destination.

Figure 2 shows both designated and
nondesignated connections. It is obvious
that the spanning tree is not a very robust
topology. If a single bridge fails, the net-
work will crash. Therefore, if the desig-
nated connections fail, the network can
use nondesignated connections for back-
up. For example, if LAN 3 fails, the con-
nection between bridge 2 port B and
LAN 4 becomes designated.

This process is carried out by the
spanning tree protocol, which is current-
ly being standardized by the IEEE 802.1
committee. This group contends that
spanning tree bridges are the preferred
MAC-level interconnection devices, be-
cause users find them transparent. That
is, any device that can talk to an Ethernet
can talk to an internetwork of Ethernets.

Source Routing Bridges

Source routing bridges are designed to
operate with IEEE 802.5 token rings.
They are simple devices that examine

each frame that arrives at the bridge and
route the frame based on a routing-infor-
mation field in the 802.5 frame. An
internetwork path is constructed as
follows.

Each LAN has a unique 12-bit num-
ber, and each bridge has a unique 4-bit
number. Two bridges on the same LAN
must each have different numbers. A
route then consists of a sequence of
LAN-bridge-LAN-bridge numbers.
Each bridge on the LAN monitors all
frames, and if a frame contains its bridge
number preceded by the proper LAN
number, it forwards the frame to the cor-
rect LAN.

Source routing bridges are simpler
than transparent bridges because routes
are prespecified in the MAC frame.
Therefore, source routing bridges can
operate at extremely high data rates. The
disadvantage to this approach is that
LAN stations need to use complex rout-
ing algorithms to specify the appropriate
route in the MAC frame. Source routing
bridges also work on MAC layer frames.
However, they don’t make routing deci-
sions; they just follow orders.

The IEEE 802.5 committee has de-
fined an approach that is also based on
spanning trees. A source station trans-
mits a discovery frame on a logical span-
ning tree, and destination stations re-
spond. The bridges record the route by
tracking the backward path through the
network. Thus, source routing bridges
are fast and simple to implement. How-
ever, they are in no way transparent to
stations on LANs.

Source routing bridges assume that
computers recognize that they are con-
nected to an internetwork consisting of
bridges and LANSs. Source stations deter-
mine the best route across that inter-
network, and bridges simply obey. Span-
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ning tree bridges, however, provide a
transparent internetwork to source sta-
tions—that is, the internetwork appears
as a single LAN. The network typically
uses spanning tree bridges with 802.3
and source routing with 802.5.

Is a Router Better?

Basically, bridges are good for connect-
ing a group of Ethernets or a group of
token rings. They are not the devices of
choice, though, for connecting a set of
diverse WANs, LANs, and MANs that
have various terminals and mainframes
from different manufacturers and that
are running dissimilar protocols. Multi-
protocol routers are much more suitable
for connecting heterogeneous inter-
network environments.

Routers operate at the network layer of
the OSI model. They are responsible for
identifying upper-layer protocols, rout-
ing packets, and fragmenting and reas-
sembling, as well as detecting faults and
updating network topology lookup
tables. Needless to say, routers are not as
simple as bridges.

The disadvantage of using a router in-
stead of a bridge is that it is slower than a

bridge. This trade-off is due to the fact
that routers use a lot of software to make
intelligent decisions. Recently, new and
more powerful router architectures have
been developed. They are based on RISC
processors and bit-slice processors and
have been increasing throughput to levels
that are capable of supporting high-speed
LANs and MANs (e.g., FDDI and
DQDB). Perhaps these new and im-
proved routers will give bridges a run for
their money.

Developers created multiprotocol
routers to address the problems posed by
heterogeneous networks—networks
composed of many different types of pro-
tocols and hardware (e.g., TCP/IP,
AppleTalk, and Systems Network A rchi-
tecture). Two techniques are used to deal
with the problems associated with het-
€rogeneous networks: protocol conver-
sion and multiprotocol routing. Protocol
conversion is an extremely complex and
unreliable process. Therefore, routers
use multiprotocol routing.

As a step-by-step example, say you
send an E-mail message to another user
on a distant LAN that is connected by
multiple WANs, LANs, and MANs. The

E-mail message is processed by the high-
level protocols and sent to the transport
layer. That layer deals with establishing
a connection with the destination host by
passing packets to the destination.

The transport layer sends a packet to
the network layer with the global-net-
work address. The network layer sends
the packet to the LAN layers where it is
framed and transmitted by the LLC (or
IEEE 802.2) protocol. The MAC layer
carries out the transmission of the packet
over the shared media—the bus, the ring,
and so forth. If the packet is remote (i.e.,
it must traverse one or more routers), it is
sent to the router.

The router establishes a MAC connec-
tion and an LLC connection with the
source station and sends the packet to its
network layer. At this point, the router
determines the appropriate protocol to
use and carries out the functions speci-
fied by the protocol.

The router then determines if it has a
direct connection to the destination sta-
tion. If it does, it sends the packet direct-
ly to the station. If it doesn’t, it routes the
packet to the next router on the shortest
path to the destination. Eventually, the
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packet arrives at the destination and is
processed by the layered protocols.

It is clear that the job of a router is
complex. It must deal with a wide variety
of interconnection and network topology
issues. Routers must recognize when
links are removed or added and change
their routing procedures. They must also
use efficient techniques to conserve ex-
pensive WAN bandwidth. Because
multiprotocol routers are so flexible and
diverse, they have become fundamental

building blocks of modern data commu-
nications networks.

The Yellow Brick Road

WANs, LANs, MANs, bridges, and
routers are all relatively new terms that
have come into use in the last two de-
cades. Changes in network technologies
and the resultant ramifications have
created a moving target and made PCs,
workstations, minicomputers, and main-
frames into elements of scalable infor-
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mation systems. You can now gradually
build an information system by incre-
mentally adding applications and ex-
panding capacity.

In the past, a company might install a
minicomputer, only to find a year or two
down the road that its CPU is already uti-
lized beyond its capacity. The company
might then have to trash its investment
and buy a mainframe. But with some
new technologies, businesses now have
alternative ways of creating robust infor-
mation systems.

They can build integrated information
systems by starting with several PCs and
a file server and connecting them with an
Ethernet. Then, as the organization and
its need for processing horsepower
grows, so too can the network and the
processing power of file servers, mini-
computers, and mainframes. What’s
more, in this scenario, users are not re-
stricted by geography in making deci-
sions about incremental system growth.

In the near future, computer commu-
nications should become as common-
place as telephone communications are
now. Imagine that you are sitting at your
desk writing a report with your word pro-
cessor. Suddenly, an icon on your screen
begins beeping—you have a call from
Paris. You move your cursor to the icon
and click on it. Instantly, your French
colleague appears in a window and you
start your conversation. There’s no need
to know French; the machine takes care
of the translation.

In your conversation, a question comes
up about coal mining technology in Bra-
zil. You click on your global database,
and a series of charts and pictures and a
short video appear on your screen and
your colleague’s screen. You both deter-
mine that it’s necessary to talk to one of
the company’s Brazilian experts. You
call him, open another window, and set
up a video conference. After you finish
the conference call, you complete your
report, E-mail it to your boss, and head
for the golf course.

You may think I'm talking years away.
In fact, most of the building blocks for
this scenario already exist or are now in
the works. In the next 10 years, we will
see the personal computer transformed
from an office automation tool into a
global information and communications
device. m

Peter Fetterolfis a management and tech-
nology consultant specializing in net-
works and telecommunications for Ar-
thur D. Little in Cambridge, Massachu-
setts. He can be contacted on BIX c/o
“editors.”
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Introducing the first notebook computer
designed to make Windows"a breeze.

Justturn it on and go. It's that simple. more. Like clicking in and out of applica- where you left off.
The new T1 TravelMate™ 3000 WinSX™ tions with a specially designed pointing Best of all, these Windows features, and
package is engineered to meet the chal- device. An extra-large, easy-tosee cursor more yet, come in the industry’s smallest,
lenges of running Windows on a notebook  that keeps your place as you move from thinnest and lightest 386SX™ 20 MHz
computer. That's why it comes with MS- screen to screen. notebook computer.
Windows® 3.0 and MS-DOS® 5.0 already And Battery Pro™. Designed to extend Finding out more is a breeze, too. For

installed on the 60MB hard drive. So with-  battery life when working in Windows, it the name of a dealer near you, call
in seconds, you're into Windows and ready  suspends functions you're not using while  1-800-527-3500.

to load your application software. keeping calendars and other background
But the TM 3000 WinSX offers so much  programs current. So you can pick up %
TEXAS
INSTRUMENTS

MS-Windows and MSDOS are registered rrademarks and Windows is a erademark of Microsoft Corporation. TravelMate, WinSX and Battery Pro are trademarks of Texas Invtramens Incorporated. 3865X is o
trademark of the Intet Corporation.
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YESTERDAY
WAS
TOMORROW

Are you waiting until tomorrow for a system
board that was available yesterday?

Time is ticking away... OEMs,
Systems Integrators, VARs,
and end users, it’s the same
for all.

No Product — No Business!

If you're waiting for your
system board vendor to
supply you with the latest
system boards, go ahead and
put your feet up on your
desk... you might as well do
something while your
competition is taking your
business away!

Yesterday, Micronics
customers were shipped the
latest 80486SX, and 80486
EISA system boards. In fact,
we ship thousands of
advanced technology system
boards a month with less than
a 1% failure rate.

There is a better way. MICRONICS.

Our reputation for high
quality and superior design
has made our customers the
price/performance industry
leaders in fully compatible
system products.

Along with being EISA/ISA
standard compatible, our
products are designed to be

compatible with Novell,
UNIX and other platforms.

Micronics’ leadership in
advanced technology can be
seen in our ability to provide
new architecture
breakthroughs, such as local
bus architecture, and
80486 multiprocessors in
our product lines.

We even have a new program
to certify 32-bit EISA peri-
pheral cards to run with our
EISA system boards!

Circle 78 on Inquiry Card.

You don’t find this kind of
support anywhere else.

Micronics customers are
capturing marketshare now.

So can you.

Call us at 1-800-659-5901.

Micronics EISA Board

232 E. Warren Avenue
Fremont, California 94539
(510) 651-2300

FAX (510) 651-5612
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TRANSPARENT
DATA EXCHANGE

Data transparency frees your information
from the bonds of a single architecture or operating system

he Holy Grail of interoperability

is data transparency. For years

now, interoperability and its

twin, open systems, have hovered
on the computing horizon. Interoperabil-
ity’s promise of data that can be used
throughout a heterogeneous network con-
tinues to tantalize system designers and
users alike.

The first part of this decade has seen
the removal of many of the roadblocks to
interoperability. Standards, such as Net-
work File System (NFS) from Sun Mi-
crosystems, the Distributed Computing
Environment (DCE) from the Open Soft-
ware Foundation, and IBM’s Systems
Network Architecture Advanced-Peer-
to-Peer Communications LU 6.2 are now
in place.

These standards let application pro-
grammers pour data from its current
location to wherever it is needed. NFS,
in particular, once only Unix’s darling,
now operates in many environments and
stands an excellent chance of becoming
the foundation upon which interoperabil-
ity will be built.

Unfortunately, this approach doesn’t
go far enough. The problem is not simply
that NFS, DCE, and LU 6.2 don’t get
along together. The problem is that mere
access to files located on systems with
different architectures isn’t enough. You
really need to be able to use data without
worrying about where it is located or
what format it’s stored in.

Look and Feel

Many programs that carry the same look
and feel across differing operating plat-
forms and systems provide a false start
toward interoperability. Admittedly,

ILLUSTRATION: R KENTON NELSON © 1991

STEVEN J. VAUGHAN-NICHOLS
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TRANSPARENT DATA EXCHANGE

TOOLTALK IN OPERATION
Application
Application
Application Azpélisiact;on

ToolTalk services

Remote procedure call (RPC)

there are some small advantages (pri-
marily in training costs) to being able to
move from Lotus 1-2-3 under DOS to
Lotus 1-2-3 under VAX/VMS or Unix.
But the real user benefits of interoper-
ability derive from the ability to deliver
data, regardless of its origin, to whomev-
er needs to work with it. For example, a
Lotus 1-2-3 user on a Unix-based system
could pull in needed information from a
spreadsheet on a DOS-based system as
easily as from a local spreadsheet.
However, the restricted scope of these
cross-platform applications limits their
usefulness. For instance, while you can

(8" | & ACTION SUMMARY

Data transparency refers to
that elusive goal of being
able to use data residing on
different types of systems
connected by a network. We
have made real progress in
transferring the data be-
tween systems, but mere ac-
cess to files located on sys-
tems with different archi-
tectures isn’t enough. You
need to be able to use the
data no matter where it’s lo-
cated or what format it's
stored in.
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gather information from a dBase system
on a Unix-based host while you’re using
dBase on a DOS system, this capability
doesn’t do you much good if most of the
data that you need resides in an Oracle
database.

One way to simplify the task of mov-
ing data from one application to another,
most often seen in GUISs, is cutting and
pasting. This method lets you transfer
character and numeric values from one
application to another.

Familiar environments that provide
virtual cut-and-paste functions are the
Macintosh interface, Desqview, DEC-
windows, and Open Look from Unix In-
ternational. While it’s workable, cutting
and pasting is both crude and slow.

Transparency and Windows
Microsoft Windows’ vaunted Dynamic
Data Exchange also falls well short of
providing the easy data access needed.
The first problem with DDE is that it
can be used only between true Windows
applications. Programs that run with a
DOS compatibility box can’t use it. More
critically, DDE is not really about data
transparency. It is simply an interprocess
message protocol.

In a way, DDE is similar to the trans-
port and session layers of the Open Sys-
tems Interconnection networking model:
It establishes connections between pro-
cesses, but it does not concern itself with
how the data is represented or encoded.
Making sense of the data sent is the re-
sponsibility of the sending and receiving
applications.

Thus, while you can achieve data
“transparency” with DDE, you can only
do it if you program each application to
recognize the other applications’ data
formats. DDE simply masks the com-

Most Sun networking applications
currently call directly on the RPC
services. Data is retrieved, and while
the encoding will be intelligible thanks to
Sun’s External Data Representation, the
data within may still be incompre-
hensible due 1o its formatting. Some
applications will be able to call ToolTalk
directly by using its API library. Still
other applications will use a service built
on ToolKit. This service would use
ToolTalk as an object manager and
communications backbone. The service
itself would provide higher-order
functions for applications that include
object linking.

plexity of moving data from one applica-
tion to another. It is not a data-transpar-
ency solution itself.

No one is more aware of this shortcom-
ing than Microsoft. To better enable Win-
dows programs to work together, Mi-
crosoft, with other software vendors, is
developing the Object Linking and Em-
bedding protocol. OLE presents an inno-
vative approach to the problem of dealing
with data in a multiple-application envi-
ronment: It associates the data with the
application that created it in the first
place.

More specifically, in OLE, if you took
an illustration made by ZSoft’s Publish-
er’s Paintbrush and imported it to an Al-
dus PageMaker document, you could
still modify it from PageMaker with
Paintbrush’s tools. You wouldn’t have to
invoke Paintbrush. Pointers associated
with the illustration notify OLE-aware
applications of what you’re trying to do
and take care of that for you. While the
illustration is virtually within your docu-
ment, physically it remains a Paintbrush
file (unless directed otherwise). All you
are actually working with in PageMaker
is a hot link direct to the illustration and
its application.

OLE manages data by dividing infor-
mation into two parts: objects and con-
tainers. Objects are instances of a user-
defined class that hold data, its structure,
and the actions that programs can per-
form on and with the data. Those actions
that a program can perform with the data
are called the object’s appearance.

To manipulate and link objects to ap-
plications, Microsoft uses the container
concept. Containers serve as the controls
for objects. A foreign application doesn’t
have to worry about the exact properties
of an object imported from another
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Visual Basic inspires experts
to use strong language

“Visual Basic surpasses all other tools. . .Visual Basic is strikingly fast, and the applications

it creates are equally responsive.” — Peter Coffee, PC Week Labs
May 20, 1991

“It’s the best way we know to create applications for Windows. ..[Visual Basic] introduces a
wholly new; effective style of programming that yields extremely fast development

cycles. . .Visual Basic produces quick, small executables. .. an extraordinarily powerful and

flexible tool” - ].D. Hildebrand, Computer Langug}%i

“Visual Basic is a superb environment for developing full-blown Windows applications.”
— Joel Shore, Computer Reseller News

June 10, 1991
“Visual Basic will succeed as few products ever have. .. An incredible power tool for exist-
ing programmers of any level.” — Steve Gibson, InfoWorld

May 27, 1991
“..the perfect user programming environment for the 1990s.” — Stewart Alsop, InfoWorld
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TRANSPARENT DATA EXCHANGE

Today’s Problems, Today’s Solutions

any people don’t need to worry
about importing information
from exotic computers across
the country. Their far more
mundane problem is how to transfer
data between meat-and-potatoes DOS
applications like Lotus 1-2-3 and dBase.

For these tasks, programs like Auto-
Import from White Crane Software are
a welcome solution. Autolmport uses
Lotus-style menus to simplify conver-
sion of one file type to another. It isn’t
transparent, but at least it's easy.

Autolmport imports data from ASCII
files and translates it into a variety of
spreadsheet formats as well as dBase
and Clarion database formats. Autolm-
port also supports a variety of ASCII-
based data-interchange formats (e.g.,
SYLK and DIF).

When it’s used with an asynchronous
emulator, protocol converter, or LAN
gateway, Autolmport can also bridge
the gap between mainframe and micro-
computer databases. You can use any
midrange or mainframe DBMS that
produces ASCII reports. In fact, the
Tangent Group uses the data-translation
programs behind Autolmport as the
heart of its mainframe-to-microcom-
puter data transfer program, Catapult.

Catapult adds more functionality to
the data-translation engine. More im-
portant. if you’re coping with main-
frame data, Catapult also includes a
data-capture program that cleans out
formatting characters and control codes
from the mainframe data stream.

Both Autolmport and Catapult can
export data globally and selectively.
Unfortunately, while both programs
make it simple to extract data ranges,
they can’t do complicated data queries.
Still, for what they try to do, the pro-
grams are successful. Many users will
find that either AutoImport or Catapult
does all the data-interchange work that
they need.

Gateways to Data

If you need more powerful tools, you
will want to look further. In particular,
if you are involved in downsizing, you
will need to move data from mainframe
database systems to their more familiar
personal computer applications. To-
day’s answer to this problem is a data
gateway program.

DataLens Driver for Digital Net-
works from Soma almost brings the
dream of data transparency to life. It
lets Lotus 1-2-3 under DOS directly ac-
cess DEC’s Rdb/VMS and RMS data on
VAX networks. Lotus 1-2-3 release 3.1
spreadsheets act as a front end for net-
worked data. You treat the VA X-based
data just as if it were another spread-
sheet. You can query the data with Lo-
tus’s usual array of tools and even make
multiple relational-database joins be-
tween Rdb and non-Rdb data.

Unfortunately, this iteration of the
DataLens Driver falls short of true data
transparency. Lotus 1-2-3 has only read
access to the VAX data. While this
product is a large step forward in data

transparency, it needs further work be-
fore it provides a true data highway.

Micro Decisionware

The products of Micro Decisionware
represent another step along the path to
data transparency. This veteran data-
base company supports bidirectional
data interconnectivity among PCs, mid-
range systems. and mainframes.

PC/SQL-Link is a two-part program.
The first portion resides with the rela-
tional DBMS (RDBMS). The program
currently supports IBM's DB2, SQL/
DS, OS/2 Extended Edition Database
Manager, Microsoft SQL Server, and
Teradata’s DBC, among others.

The PC part of the program generates
Structured Query Language queries via
a menu-driven interface. PC/SQL-Link
is fluent in several SQL variants, so you
don’t need to be conversant with the
subtle but vital differences between dia-
lects. The program transfers these
queries to the mainframe DBMS and re-
turns the resulting tables to the request-
ing PC. PC/SQL-Link then automati-
cally translates the mainframe data into
any of more than a dozen popular PC
data formats. DOS applications can use
these PC versions of the data as they
normally would use native PC data.

When the PC applications have com-
pleted work on the data, PC/SQL-Link
can ship the revised information back to
the mainframe RDBMS. The program
is neither automatic nor transparent, but
it does possess two outstanding virtues:

program. To use OLE, all a programmer
needs to know is how to use the con-
tainer. If the container’s simple controls
aren’t sufficient for the job, OLE calls
the object’s originali application to do the
work.

OLE makes everyone's life a lot eas-
ier. Programmers don’t have to slug it
out with DDE and fine-tune an applica-
tion's format for every Windows applica-
tion. And vou can use the same old im-
port and export data commands you’re
used to, but your control over the data be-
comes far more powerful.

However, OLE has a few problems. It
relies on the rather rickety structure of
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DDE to support data communications.
Of more immediate concern is that it's
not easy to transport documents made
from OLE objects. In the example above.
if you move the PageMaker document to
a system without Paintbrush, the illustra-
tion would vanish like the morning dew.
OLE has the dubious distinction of being
a data-transport tool that can create com-
pletely unportable files.

Catch the Wave

You can count on OLE’s improving be-
cause it has competition: NewWave from
Hewlett-Packard. NewWave is an object-
oriented system that runs under Windows

3.0. NewWave integrates every system
element to a high degree. It channels ob-
Ject control through the Object Manage-
ment Facility (OMF). This centralized
approach makes NewWave more robust
than OLE. In the interests of compatibil
ity, however, HP will support OLE un-
der NewWave.

More important, NewWave’s interpro-
cess data communications methods pro-
vide interoperability with non-Windows
systems. HP will soon release a New-
Wave version for Unix and a distributed
network version in which the OMF runs
on a server.

HP has loftier ideas than simply a true



It works, and it's a cinch to use. I was
successfully pulling in data from 2 DB2
database within 4 hours.

Micro Decisionware hasn’t been con-
tent to rest on its laurels, however. Its
latest program, Database Gateway,
builds on the success of PC/SQL-Link.
With Database Gateway, applications
that use the Microsoft SQL Server ap-
plication programming interface can ac-
cess DB2 resources.

Like PC/SQL-Link, Database Gate-
way is made up of two parts. The first,
the main portion of the program, runs
on an OS/2 server. OS/2 or DOS appli-
cations call on the program in the same
way that they would call Microsoft SQL
Server. Database Gateway then uses
either DCA/Microsoft Communications
Workstation/Server or OS/2 Extended
Edition Communications Manager to
send SQL statements to a Micro Deci-
sionware DB2 server running under
CICS on the mainframe via LU 6.2.
The mainframe’s response follows the
same route back to the server.

In addition, Database Gateway can
stage data between DB2 and SQL Serv-
er instead of going directly to the client
application. With it, you can transfer
entire relational tables from DB2 to
SQL Server for quicker local service.
Either way, you don't need to worry
about the technical details. You can
concentrate on using the data instead of
the data stream itself. And isn't that
what data transparency is all about?

Ally

Another approach to data transparency
is evident in a fourth-generation lan-
guage from Unisys named Ally. Used
by Unisys as the foundation of its Unix-

==

based real-time processing system, Ally
was originally designed to facilitate ac-
cess to multiple DBMSes.

Ally began life as an extension to the
ANSI/X3/SPARC database model. This
model described a generalized architec-
ture for a DBMS and its interfaces. You
can think of the basic architecture as an
hourglass. At the wide top are all the
ways data can be viewed, and at the bot-
tom are the many ways that it can be
stored. In the narrow middle are the rel-
atively few ways that data can be viewed
in the canonical model.

Every data field in a DBMS has a
Data Source Definition. All the DSDs
together provide the interface between
the application and the underlying data-
base. Every type of DBMS has its own
set of DSDs. They include the canonical
data types as seen from the application
side, a description of the actual stored
data type, and the mapping between the
two. From the application developers’
side, DSDs are easy to manipulate. As
Eric Hale, lead technician for Infocel
and one of Ally's designers, notes, “It's
not psychic software, but it works."

While preexisting applications can’t
use it, Ally makes building applications
easy. The Ally software development
environment includes a Pascal-like lan-
guage (ADL), a SQL look-alike (AQL),
and a query-by-example mode.

One of the nicer features of Ally is
that procedural code remains in the
DSDs. Thus, a program could still run
even if the underlying DBMS changed
from Oracle to Informix if the equiva-
lent DSDs were in place. If you don't
have an established applications base
and you need data transparency on Unix
systems, 1 suggest you look at Ally.

object-based GUI that runs on a network,
however. Together with Sun, the com-
pany plans on bringing true data trans-
parency to heterogeneous networks. That
is easier said than done, but Sun and HP
are quite serious. And they’re not doing
it on their own.

The two Unix giants have submitted
their plan for a Distributed Object Man-
agement Facility (DOMF) to the Object
Management Group. OMG is a consor-
tium of vendors and users seeking to es-
tablish a network object management ar-
chitecture.

The cornerstones of DOMF are New-
Wave, Sun’s Open Network Computing,

and HP’s Network Computing System.
By building on established networking
standards, DOMF’s creators hope that it
will quickly find support from both users
and developers.

DOMF provides features that could
make it a winner. It is designed to serve
as an object request broker (ORB) on a
network. Whenever an application ma-
nipulates an object, DOMF will not only
locate the object, it will ensure that the
requested operations take place while
maintaining the object’s original format.
For instance, if you wanted to modify an
object, say an Excel spreadsheet under
0S/2, from an Ingres database manager

under Unix, you would simply make the
change. DOMF would take care of all the
messy details.

Talking Tools
SunSoft, a subsidiary of Sun, has an-
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