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ebugger, Turbo Pascal 5.0

New! Turbo C® 2.0 with
integrated source-level
debugger
New Turbo C 2.0 is the one C compiler
that does it all; nothing is half done or not
done at all—instead, your every program-
ming need is met. We wrote our best-
selling word processor Sprint® with Turbo
C; now you can write your own best seller
with Turbo C 2.0

At better than 16,000 lines a minute*
Turbo C 2.0 compiles your code 20-30%
faster than its predecessor Turbo C 1.5
which was already faster than any other C
compiler.

Make bugs bug off

Nice bugs are dead bugs, and Turbo C
2.0's integrated source-level debugger
lets you find them and flatten them in a
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Debugging in the Turbo environment: shown here an expression is being added to the Watch
window in Turbo C. The Execution Bar highlights the next line the debugger will execute.

flash. You can set multiple breakpoints, TURBO € 2.0
w_atch variables z;nd_ evaluate. expres- HEAPSORT BENCHMARK TURBO C 2.0 Microsoft® C 5.1
sions—all from inside your integrated C g)!(ig size (bytes) 842 9;5
environment. EXE size (bytes) 689 7731
Execution time (seconds) 8.1 122
Minimum sysfem requirements: For the 1BM PS/2™ and the IBM® FEATURE COMPARISON .
lamily of personal computers and all 100% compatibles. PC-DOS Integrated debugger Yes No
(MS-00S) 2.0 or Ialersgmb? [:)eblégge; r{ur::on:m 3!:4K Turbo Inline assembly Yes No
Assembler minimum 256K. Turbo C and Turbo Pascal minimum Auto dependency checking Yes No
et Al EMS support for edit buffer Yes No
“Ouome: sabacion o mn orcan. 4wt 50 oy ofuachse s ke G ot o Device-independent graphics Yes No
g 27 28 .ol o cutlont sce e, 4 v 4 e Number of memory models 6 5
Prces 3 specAcabons st 1 chrge i e Price $149.95 $450.00
Heapsort compiled with full optimization. B fun on an 1BM PS/2 Madel 60.

AN Bostand products are Wademarks of regrstered ¥ademarks of Bosland insernahonal, I
Ofher brand and product names are ¥ademarks of regrsiered Bademarks of e respective holders
Copyrght ©1988 Borland interranonal g 811290

*Integrated debugger included with Quick C

Turbo C and Turbo Pascal owners, upgrade now! {parades (o fegtered o € and Trbo Pascal owoers St i
CALL (800) 543-7543 Prease check box(es)
Ilt you're a regis;tered 'Turbq C and/or Turbo Pascal owner, you can upgrade and get the e mo Professora (nchdes bot Tsbo Assembier and frbo 25000 L
2 e s s oot oy DO e o M Mo e 2000 5
your old Turbo Pascal and/or Turbo C serial numbers and the code PLO2. 3.0 Tarbo Pasca wih 50 worade mamal 0 s N/A 4995
Mail coupon to: Borland, Attn: Dept. PLO2, 1800 Green Hills Road, 4 O Tubo C with 2.0 upgrade manual and disks N/A 4995
P.0. Box 660005, Scotts Valley, CA 95066-0005.
(‘fmmgsrggmﬁg’;:ﬁ}g% Turbo Pascal® and Turbo C* owners! Please specity diskette size: Etier O 5% OR O 34

Total product amount $
Name CA and MA residents add sales tax $
ov—p— In US please add $5 shipping/anding for each product $
& S % In Canada please add $10 shipping/handling for each product $
{ ) Total amount enciosed s
b Paymet O VISA O MC O Check O Bak Draht  Credd card expration date: /
hquaﬁfylotlheupqradepﬁceywmmloiveliwserialnumborolmeoqwsemproductywareupqradina. Cad L l l | l l | | l | l | l l | | l l |
Turbo Pascal Serial Numbes
Turbo C Serial Number Name as it appears on card

‘nymmmqpueum\mhsuuwc.mmmummmmmmnmmm-mmmmmmmwwwwmwmnm&a Toupon must be postmarked bedore December 31, 1588
Oftes good in US and Canada onty Ths offer iided 10 ane upgrade per vakd product serial rusmber Not good weh any olhes ofler from Bortand CODs and purchase orders wwi nol be accepled by Boriand
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Turbo Assembler, Turbo

What started modestly enough in
November of 1983 with the launch of
Borland's first program, Turbo Pascal®
1.0, became a revolution and it's been
going like a rocket ever since.

We've changed the way you program.
We invented integrated environments
with Turbo Pascal and we brought them
to all our languages. Borland continues
to bring you the best programming tools
in the world.

New! Turbo Assembler &
Turbo Debugger

Two state-of-the-art development tools
in one package for only $149.95.

New Turbo Debugger®
debugs all sizes

With EMS support, remote debugging,
and 386 virtual machine debugging,
there’s no limit to the size of program
you can debug. In fact with 386 virtual
machine mode, debugging takes zero,
bytes of conventional memory!

See what'’s happening
Overlapping windows give you multiple
views of the program you're debugging:
source code, variables, CPU registers,
call stack, watches, breakpoints, memory
dump, and more. And a new “‘session-
logging” feature tracks and records your
every move.

You're in control

Our breakpoints give you more control
than anyone else’s. Ordinary debuggers
only get you to a stop, then they stop.
When our breakpoints are triggered
you can simply stop, or you can print
expressions, run code, send messages
to the session log, or even evaluate an
expression with user-defined function
calls. And all our breakpoints are

conditional.

TURBO DEBUGGER TURBO
FEATURE COMPARISON DEBUGGER
Multiple overtapping views Yes
386 virtual-86 mode debugging Yes
Remote debugging Yes
Data debugging Yes
Generalized breakpoints Yes
Session logging Yes
Conventional memary used-—80386 Zero K
Conventional memary used-—remote 15K

Turbo Debugger version 1.0, Microsofi CodeView version 2.2.
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Shown here are views of source code, CPU registers, watch expressions, and a session log.

Unique Data Debugging

Plain Vanilla debuggers can only give
you code debugging. Our new Turbo
Debugger give you data debugging too.
You can browse through your data from
the simplest byte to the hairiest data
structure, inspect arrays, and walk
through linked lists. All by point

New Turbo Assembler®
lets you write the tightest,
fastest code

Turbo Assembler is faster than other
assemblers, and you can use it on your
existing code. It's fully MASM compat-
ible, 4.0, 5.0, and 5.1: even MASM can't
say that. Turbo Assembler takes you

and shoot beyond MASM, with significant new
Feature highlights Assembly language extensions, more
Breakpoints complete error checking, and full

= Actions: stop, run code, log expression
= Break on condition, memory changed
» Software ICE capabilites

= 386 debug register support

= Support for hardware debuggers

Debug any program

= Turbo Pascal, Turbo C, Turbo Assembler

= EMS support

= 386 virtual machine and remote machine
debugging

= Supports CodeView® and .MAP-compatible
programs

Data Debugger

= Follow pointers through linked lists

= Browse through arrays and data structures
= Change data values

TURBO ASSEMBLER

386 support.

Turbo Assembler is designed for easy
interfacing with high-level languages like
Turbo Pascal and Turbo C. We use Turbo
Assembler on Quattre,® our best-selling
spreadsheet program; now you can write
your own best-seller with Turbo
Assembler!

Feature highlights

» Faster than other assemblers

= MASM compatible (4.0, 5.0, and 5.1)

= Significant new assembly language
extensions

= Easy interfacing with high-level languages
including Turbo C and Turbo Pascal

= Full 386 support

— .

TURBO Microsoft*
CodeView* BGIDEMO BENCHMARK ASSEMBLER Assembler
No Assembly time (seconds) 9.34 2746
No Link time (seconds) 415 10.51
No FEATURE EOMPARISON
Partial MASM compatible (4.0, 5.0, 5.1) Yes No
No Thorough fype checking Yes No
No Nested structures and unions Yes No
230K Multimodule cross reference Yes No
N/A Assemble multiple files Yes No

fun on 1BM PS/2 model 60 using Turbo Assembler version 1.0, Turbo Linker version 2.0,
Microsoft Macro Assembler version 5.10, Microsott Overlay Linker version 3.64.



nd Turbo C 2.0!

Turbo C 2.0 has the best

of everything

= Includes the compiler, editor, and
debugger, all rolled into one

= Integrated source-level detugger
lets you step code, watch variables,
and set breakpoints

= Develop and debug production-quality
code in all six memory models

= Inline assembler support

= Support for Turbo Assembler
and Turbo Debugger

= Make facility with automatic:
dependency checking

= Over 430 library functions, including
a complete graphics fibrary

= Only $149.95

New Turbo C Professional

Turbo C 2.0 plus both Turbo Assembler
& Turbo Debugger: all three programs
rolled into one—the one C package that
has everything. A complete set of tools
that caters to every level of program-
ming expertise. Turbo C Professional:
$250.

New! Turbo Pascal® 5.0 with
integrated source-level
debugger

Turbo Pascal, the worldwide favorite with
over a million copies in use, just got
even smarter. The best get better. Meet
Version 5.0. In a word, it's revolutionary.

Not only do you go code-racing at
more than 34,000 lines a minute,” you
also now go into a sophisticated debug-
ging environment—right at source level.

TURBO PASCAL 5.0

SIEVE BENCHMARK
JEXE size (bytes)
Execution time {seconds)

FEATURE COMPARISON

Integrated debugger

QOverlays, incluging EMS support

8087 floating-point emulation

Turbo Debugger support

Procedural types, variables, parameters
Smart linking of code and data
Constant expressions

EMS support for editor
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Shown here is the Evaluate/Modify window of Turbo Pascal: look at expressions, examine

siructured data types, change variables on the fly

It's completely integrated and bullet-fast.
Turbo Pascal’s new integrated

debugger takes you inside your code

for fast fixes. You step, trace, set multi-

ple breakpoints. You modify variables as

you debug and watch full expressions

at runtime.

Separate Compilation

Break your code into units. Your separ-
ately compiled units can be shared by
multiple programs and linked in a flash
with Turbo Pascal’s built-in Make utility
and smart linker. We give you a powerful
library of standard units including the
spectacular Borland Grapnic Interface
and our state-of-the-art overlay

manager.
TURBO Turbo
PASCAL 5.0 Pascal 4.0

1440 1504
6.15 7.25

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Benchmark (25 iterations) run on an IBM PS/2 Model 60

60-day money-back guaranteet

BORLAND
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Feature highlights

= Includes the compiler, editor,
and debugger, al! rolled into one

= Integrated source-level debugger
lets you step code, walch variables,
and set breakpoints

= Overlays, including EMS support

= 8087 fioating-point emulation

= Support for Turbo Assembler
and Turbo Debugger

» Procedural types, variables,
and parameters

= Smaller, tighter programs: Smart Linker
strips both unused code and data

= Constant expressions

» EMS support for editor

= Only $149.95

Debugging: The inside story
Turbo Pascal’s new integrated source-
level debugger takes you inside your
code to fix errors fast. Don't worry
about errors, everyone makes them;
but with the right debugger, this one,
it's a fast fix.

Turbo Pascal Professional®

Turbo Pascal 5.0 plus both Turbo
Assembler & Turbo Debugger: all three
programs rolled into one—the one
Pascal package that has everything. A
complete set of toals that caters to
every level of programming expertise
Turbo Pascal Professional: $250.

For the dealer nearest you
Call (800) 543-7543
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207 Merge 386
by Jeff Holtzman
67 What’s New Run Unix and DOS
simultaneously
97 Short Takes on an 80386-based PC.
Boomerang, bounces your system 215 Slick
back from power failures by Namir Clement Shammas
Think C, an improved version A sophisticated text-editing
of Symantec’s Lightspeed C environment for programmers.
SOTA 286i,
a new accelerator card Pen Plotters/162 223 The Database Redefined
ALPS Allegro 24, by Lamont Wood
a low-cost dot-matrix printer EXPERT ADVICE Lotus’ Agenda takes a flexible
FamilyCare Software, approach to database
helps diagnose children’s 113 Computing at Chaos Manor: construction.,
medical problems Seeing Red
by Jerry Pournelle 231 MacDraw II
Reminiscent of an episode by Rusel DeMaria
FIRST IMPRESSIONS of Lost in Space, Jerry’s This graphics tool offers
machines turn on him. new drawing features
107 At Long Last, Laptop and an improved user interface.
by Frank Hayes 137 Applications Plus:
The Compaq 286 SLT advances Crash! 236 Review Update:
the art of the laptop with by Ezra Shapiro Benchmarks at a Glance
a high-resolution display A hard disk wipeout points Six months’ worth of system tests.
and battery-boosting technology. up the Mac’s fragility.
141 Down to Business:
REVIEWS Do You Really Need a LAN?
by Wayne Rash Jr.
162 Product Focus: Not every office needs 242 Introduction:
Plotters in Perspective a LAN. A printer server might Groupware
by Stanford Diehl be a less expensive alternate.
and Steve Apiki 245 Working Together
For many applications, 145 Macinations: by Douglas Engelbart
the pen plotter can’t be beat. VLSI Design and Harvey Lehtman
and Network Help New technologies necessitate
183 The Sun386i by Don Crabb evolution in the way we work
by John Unger A CAD package and a network in local and geographically
This Unix/DOS hybrid management utility distributed groups.
behaves like a multitasking could be just the tools
personal computer. you're looking for. 256A Where the Action Is
by Terry Winograd
193 A Nimble AT 149 COMI: A theory of human language
by Jeff Holtzman X.400 Grows Up facilitates the design
Dell’s System 220 marks by Brock N. Meeks of computer-supported
the high end of AT compatibles. The final version of this cooperative work.
international standard should
199 A Quick Look at QuickCapture advance global E-mail 261 Perils and Pitfalls
by Joel West interconnectivity. by Jonathan Grudin
and Dwight Newton You can implement useful
A convenient way to create 155 0OS/2 Notebook: groupware applications
and manipulate gray-scale images 0S/2 Consumerism if you can clear these hurdles.
on the Mac. by Mark Minasi

Fake software, fake hardware,
and virtual memory revisited.
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267 Intelligent Software Agents
by Kevin Crowston
and Thomas W. Malone
Applying artificial-intelligence
techniques to groupware
promises to alter the way
we organize our work.

275 A Groupware Toolbox
by Susanna Opper
A sampling of the more
popular and promising
groupware programs
now available.

FEATURES

286 Face to Face with Open Look
by Tony Hoeber
Can a new graphical interface
make Unix friendly
after all these years?

299 Lies, Damned Lies,
and Spreadsheets
by Ronald Pearson
In software, as in statistics,
all that computes is
not the truth.

307 Untangling Pascal Strings
by Dick Pountain
Here’s a set of functions
that provides Pascal
with neat, efficient string
handling.

315 The CD-ROM Connection
by Tim Oren
Read-only optical disks may
be the ideal medium for large
hypertext databases.

321 Light, Bright, and White
by Wayne Rash Jr.
Backlit, supertwist LCD
technology gives computer
displays a bright new look.

Groupware/245

Open Look/286

COVER STORY AND
MACINTOSH SUPPLEMENT
begins after page 240
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327 Ciarcia’s Circuit Cellar:
A Supercomputer, Part 3
by Steve Ciarcia
A look at the hardware’s
nuts and bolts and also
at the driver program.

341 Some Assembly Required:
An Overview of Overlays
by Rick Grehan
When programs are bigger
than memory allows, overlays
provide breathing room.
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Integrated Software for
Schematics & PCB Artwork

Introducing HiWIRE®Plus

Wintek's smARTWORK®
pioneered low-cost printed-
circuit-board CAD. Then HiWIRE
set the standard for productivity
and ease-of-use in schematic
capture. Now Wintek introduces
HiWIRE-Plus, integrating
HIWIRE’s schematic features
with a powerful printed-circuit-
design facility.

Creating Schematics

With HiWIRE-Plus, simply
connect library symbols with
wires and buses. Creating and
changing symbols is fast and
painless. Produce your drawing
using a dot-matrix printer, laser
printer, or pen plotter.

Circuit-Board Design

HiWIRE-Plus gives you all the
design freedom you want: you
choose the grid size, trace widths,
and pad shapes. The board size
and number of layers are vir-
tually unlimited. HIWIRE-Plus is
perfect for surface-mount, micro-
strip, and ECL applications.

CURRENT VERSIONS —I
HIWIRE, V1.1r4; smARTWORK, V1.4r1

Circle 306 on Reader Service Card
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HiWIRE-Plus Advantages

] One tool for schematics and
printed-circuit artwork

] Easy-to-learn menu-driven
operation; complete docu-
mentation and tutorial

[0 Schematic libraries with TTL,
CMOS, ECL, ladder, micro-
processor, and discrete
components

Netlist and bill-of-materials
utilities included

Circuit boards up to 60x60
inches and 256 layers

Variable grid size, trace width,
and pad size (.001” resolution)

PCB library with DIPs, SIPs,
SMDs, PGAs, TOs, and edge
and D connectors

{J Schematic-to-layout cross-
checking

] Design-rule checker
{J 800 number for free support
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"HIWIRE", "smARTWORK", "Wintek”, and the W ntek logo are
registered tradermarks of Wintek Corporaton,

System Requirements

O IBM PC, XT, AT, or PS/2 with
512K RAM, printer port, color
monitor, and CGA, EGA, or
VGA graphics card

O Microsoft Mouse

] IBM ProPrinter or Epson
dot-matrix printer, and/or

[J Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

Still only $895, HiWIRE-Plus
delivers quality schematics and
PCB artwork. You don’t need to
guess if HIWIRE-Plus is right for
you—we guarantee it! Try it for
30 days at absolutely no risk.
Call toll free today and put
HIWIRE-Plus to work for you.

Wintek Corporation

1801 South Street

Lafayette, Indiana 47904-2993
(800) 742-6809 or

(317) 742-8428

FAX: (317) 448-4823

Telex: 70-9079

Europe: RIVA Ltd., England,

Phone: 0420 22666, FAX: 0420 23700
Australia: Entertainment Audio Pty, Ltd.,
Phone: (08) 363-0454
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The NeXT cube
bears some startling
resemblances to

an earlier innovative
machine Steve Jobs
once produced

emember Apple’s Lisa? We
have one in our Lab, where it
sits like a living fossil: a robust
proto-Mac that has been super-
seded by its more gracile descendants.

It was a marvel of its day, embodying
the characteristics that would evolve into
today’s smaller, faster, cheaper Macin-
toshes. And its influence has spread far
into the non-Mac world: Windows, Pre-
sentation Manager, Open Look, Intu-
ition, and other graphical environments
all owe some debt to Lisa and the Mac.

Yet the Lisa itself was something of a
commercial flop. It was too expensive
ever to achieve the kind of critical mass
needed to come into wide use, and it
didn’t cost enough to allow Apple to con-
tinue making it in relatively small
quantities.

Now consider the NeXT computer.
With powerful and innovative hardware
coupled with an effortless user interface
and perhaps the easiest-ever serious pro-
gramming environment, it’s a techno-
logical gem.

And the cube already is having an im-
pact beyond its immediate venue. For ex-
ample, IBM has licensed NextStep—the
cube’s Window Server, Application Kit,
Display PostScript, and Work space envi-
ronment—so it’s a safe bet that a NeXT-
like environment will eventually show up
on reduced-instruction-set computers
and Intel-based machines bearing IBM’s
brand. Naturally, the clones will follow.
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LISA LIVES

But the cube may also carry with it the
same problem that proved the death of
Lisa: It’s simultaneously very expensive
for a personal computer, yet possibly too
inexpensive to survive as a low-volume
specialty device.

Yes, it’s true that several ‘“‘main-
stream” personal computers cost as
much or even more than the NeXT cube
does, but they have wide acceptance;
they’re proven, stable designs; they can
be configured in endless variations and
can run literally thousands of applica-
tions (as announced, there’s not even a
good way to load new software into the
cube, except via the network connector in
the back); and so on. The cube, being
brand new, can counter these established
strengths only with its bright promise.

The promise might be enough, espe-
cially given that the machine is targeted
at some of the best, brightest, and most
enthusiastic early adopters of new com-
puter technology: students. But even
here, reality adds its grain of salt: A cube
costs as much as a semester at MIT. How
many students can afford that?

A comment written by Mark Welch (a
participant in BIX’s NeXT conference)
said it very well: ‘““What type of student,
exactly, is the NeXT cube aimed at?

“I assume engineering and computer
science students would drool over this
[computer]. . . . But the students I know
(the science types) are struggling really
hard, or taking out the maximum $2500
student loan to buy a Mac with enough
goodies to make it usable. How, and
why, would those students afford a NeXT
system?

“I assume I am not one of the target
students (I am a law student, and about
50 percent or more of law students own
PClones running WordPerfect, with a
good 10 percent using Macs and Micro-
soft Word or WriteNow or some such).

*“Surely I am not in their target finan-
cial market, given my poverty level. (Q: 1
wonder if the $6500 price tag of a NeXT
workstation is above or below the average

[annual] income of a university student?)
“I do question, rather substantially,

any theory that a student could buy a

$6500 computer, even over 4 years.”

As I write this, less than a week after
the formal announcement of the NeXT
machine, lots of people are questioning
it. Of course, the universities themselves
might foot the bill, hiding the costs in the
form of increased tuition, or maybe find-
ing a way for benefactors to at least par-
tially pick up the tab. But even here
there’s a snag: Remember that NeXT re-
fuses to sell to anyone other than uni-
versities. Would you donate to your
alma mater’s computer fund, knowing
that the money would go to buy comput-
ers that deliberately will be prevented
from being used in the wider world out-
side academia?

Something here doesn’t add up. To
me, it looks as though a portion of Steve
Jobs’s history is going to replay itself. In
the not-too-distant future, I think we’ll
see a less-expensive, equally capable
NeXT machine that will be available out-
side academia. This machine will be to
the cube as the Mac is to the Lisa.

None of this is to suggest that we
should write off the cube, or NeXT. The
cube already is a technological success
that will have far-reaching implications,
no matter what happens in the market-
place. As such, it’s a bellwether of
computer technology that bears close
scrutiny. And within one niche market—
wealthy students and/or the best-en-
dowed universities—it may also be a
commercial success.

Actually, I hope it does succeed, be-
cause we all benefit from innovation, and
the cube—like the Lisa before it—is truly
innovative.

But as for getting and using one, well,
I guess we’ll just have to wait until NeXT
or someone else produces a cube for, er,
the rest of us.

—Fred Langa
Editor in Chief
(BIX name “flanga”)
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IBM/PC/XT AT are re,

Play the game of the decade. Free.

It’s a special Maxell edition of 688 Attack
Sub; Electronic Arts’ brilliant new simula-
tion game for IBM PC/XT/AT and most
compatibles. You'll command a crew aboard
a fully-equipped top-secret billion dollar
sub. Hunt or evade intelligent foes. Thrill
to highly realistic 3-D graphics (256 colors
in VGA mode). It’s irresistible, easy to
operate and it’s yours on the free 11th disk in
specially-marked MD2-D and MD2-HD

10-packs at vour Maxell dealer. Don’t delay.

Command the con of 688 AT TACK SUB.

maxaeill.

‘THE GOLD STANDARD



FIVESTAR'S fleet of powerlul business com-
pulers have really taken of fin the last three years,
That's because they re buill for corporations that wanl
o get where they re going in a hurry,

We build a full line of high-powered per-
formers that not onhy provide total PG compatibility
and advanced business capabilities, but also offer
\merican-made ingenuity, quality and value,

in fact. when you really compare, vou'll
find that FIVIESTAR Computers leave the compeltition
far hehind.

FIVESTAR 286's.
The performance to fly through
heavy workloads.

FIVIESTAR 286's provide the leatures and
performance aggressive companies need 1o reach
higher corporate goals. In fact, they're designed 1o run
future as well as current operating systems,

The 286/10 is powered by an Intel 80286
microprocessor that operates at a last 10 MHz, with
7ero wail states. With 640KkB memory and 1.2MB
floppy disk drive, vou'll soar through today's popular
husiness applications, Serial. parallel and game ports,
and an enhanced 10 1-kev kevboard. provide in-flight
convenience,
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The 286/14 is also powered by an Intel
80286 CPLU. but operates at 14 MHz (with zero wait
states) for even faster pertormance. . oo, comes
cquipped with 1024KB memory, 1.2MB floppy disk
drive, serial/parallel/game ports and a 101-key key-
hoard. No doubt about it — it’s 4 hot machine and a
dream to fIv!

FIVESTAR 386's.
Don't forget to fasten your scat bedt.

The incredible speed and power of
FIVESTAR 386's have made them a leading choice of
corporations across America for multitasking and
sophisticated applications. including CAD. In fact.
there's so much performance and value built into our
3867s. it can lake vour breath away.

The 386/16 is fast. Very fast. That's
hecause it features an Intel 80386 CPU operating al
16 MHz. with zero wail states.
And its 1024KB memory
and 1.2MB floppy disk drive
will keep you airborne for long
distances. Scrial/paratlel/
game ports and a smooth
performing 1O 1-hey keybhoard
are standard equipment.
1312008

Prices:

The 286/10 -
from $1099.

The 286/14 -
from $1499.



The 386/20. It's made for those who want
o {1y to the outer limits. With an Intel 80386 micro-
processor operating at 20 MHz (with zero wait states)
iUH move through the most complex applications
with astounding case. And you won't have 1o worry
about running low on memory either. it not only
features 1024KB of RA\M and a [ 2\ floppy disk
drive., it also has a 64KB cache memory. Naturally,
it comes equipped with serial/parallel/game ports
and & 101-key kevboard, too.
Customize your FIVESTAR
1o meet your own specifications.

\IFFIVESTAR 286 and 386 Computers are
available with hard drives. from 20 10 320 MB, as well
as a choice of monochrome. KGA. VGA or super-high
resolution paper-white monitors. Whatever the
requirement, FIVESTAR can meet it.

Unmatched reliability.
Unbeatable ground
support.

Because every

Prices:

The 386/16 -
from $1999.

The 386/20 -
from $2999.

and certified to meet the
vou can count on years of

Al price< and specilications are subject to change withowt notice

FIVESTAR Computeris tested

highest standards of quality, ~ Circle 104 on Reader Service Card

reliable performance,

Onee vou've purchased vour FIVESTAR
computer. you'll get all the support you'll need. Just
call our highly-trained service department toll-free
Vost difficulties can be resolved within minutes

For companies with critical applications, a
comprehensive on-site service contract is availadle for
just S99, In most cases. service calls are made within
24 hours,

Order by phone today.
And move your company to higher
levels of performance.

To order a FIVESTAR 286 or 386 Computer,
or for more information about our full line of high-
powered computers, call us TOLL FREE. We'll have vour
hot new corporate jet parked in vour hanger in no time!

1-800-752-3555

COMPUTERS
\merica’s hotiest new corporate jels.

FINESTAR and Intel are registered trademarks




Invoices: Create  Review  Print
INVOICE

Invoice No.: 288734

Date:

Search for customer record? (Y/N)
Enter customer information? (Y/N)
Enter billing address? 874, )
Enter marketing infosmation? (Y/N)

No. PRODUCT DESCRIPTION

Hf you program in C, take a few
moments to learn how Windows for
Data can help you build a state-of-the-
art user interface.

@ Create and manage menus, data-entry forms, context-
sensitive help, and text displays — all within windows.

(¢ Develop window-based OS/2 programs right now,
without the headaches of learning OS/2 screen manage-
ment. Run the same source code in PCDOS and OS/2
protected mode.

¥ Build a better front end for any DBMS that has a C-
language interface (most popular ones do).

FROM END TO BEGINNING

Windows for Data begins
where other screen packages end,
with special features like nested
pop-up forms and menus, field en-
try from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an ex-
clusive built-in debugging system.

NO WALLS

If you've been frustrated by the limitations of other
screen utilities, don't be discouraged. You won't run into
walls with Windows for Data. Our customers repeated-
ly tell us how they've used our system in ways we never
imagined — but which we anticipated by designing Win-
dows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

WINDOWS FOR DATA®

rsor keys scroll, ENTER selects and ESC exits choice menu

Exit

Villiam Jones
Imovative Sof tware
351 Bulletin Avenue
Needham, MA 82194
(617) 394-5512
PRICE

QUANTITY AMOUNT

Subtotal:
Shipping:

Paument ',

YOU ARE ALWAYS IN CHARGE

Control functions that you write and attach to fields
andfor keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort
the form, perform almost any task you can imagine.

T " new markets for your software.
LS High-performance, source-code-
| .Jy compatible versions of Windows
.' N for Data are now available for
; ﬂ‘ PCDOS, 0S/2, XENIX,
E £LY UNIX, and VMS. PCDOS
versions are fully compatible with Microsoft Windows.
No royalties.

= ;,,.f;}:j' ™' QUR WINDOWS
\Tf i’ WILL OPEN DOORS
e Our windows will open doors to

MONEY BACK GUARANTEE

You owe it to yourself and your programs to try
Windows for Data. If not satisfied, you can return it for
a full refund.

Prices: PCDOS $295, Source $295. OS/2 $395.
XENIX $1295. UNIX, VMS, please call.

Call: (802) 848-7731
Telex: 510-601-4160 VCSOFT

ext. 51
FAX 802-848-3502

Vermqnt 21 Elm Ave.
Creative Richford,
ftware VT 05476




MICROBYTES

Staff-written highlights of developments
in technology and the microcomputer industry

OOPS Meets SQL in HP’s Distributed Database System

ewlett-Packard has

been nursing an odd
combo in its Palo Alto,
California, research dens
that may prove to be just the
ticket for graphics-intensive
database chores like CAD,
CASE, and corporate pub-
lishing. Known as Iris,
HP’s prototype database
mixes object-oriented pro-
gramming methods and
Structured Query Language
(SQL) with relational algebra
to produce a distributed
database system. This tech-
nology could enable data-
base management systems
not just to store informa-
tion, but to spot flaws and in-
consistencies in the infor-
mation as well.

Key to the real-world po-
tential of Iris is its SQL mod-
ule. SQL is already well-
established as a database
access language among cor-
porate users. HP’s object-ori-

ented variant, OSQL, capi-
talizes on the basic SQL
syntax, substituting objects
for field names in a query.
The HP approach could, for
example, enable administra-
tive personnel in an engi-
neering work group to use fa-
miliar query tools to extract
cost or productivity data
from an object-oriented
database. Since the objects
contain not only data but
also procedures for handling
that data, such a database
could easily handle a wide
variety of data, including
different types of graphics
images.

In some CAD applica-
tions, OSQL can be used to
help find flaws in designs.
For example, according to
Thomas Ryan, HP’s prod-
uct manager for database
technology, the system can
be used to find bugs in circuit
diagrams. “Imagine a cir-

cuit designer trying a com-
mand like this with a regu-
lar CAD system: ‘Show me
all the chips I haven’t
hooked wires to yet.’ It can’t
be done.”

HP demonstrated the
technology at a recent object-
oriented-programming con-
vention in San Diego, Cali-
fornia, and said it was
basically testing the waters.
If response is compelling
enough, HP could kick Iris
out of research and into
marketing.

The company has no
official timeline for commer-
cialization. But according
to Ryan, Iris has been essen-
tially complete for 2 years.
It currently runs on HP’s
Unix systems. Iris technol-
ogy could be delivered on
just about any computing
platform, said Ryan. “That
would be marketing’s
decision.”

Three-Dimensional Display: They Do It with Mirrors

I t’s not a hologram, and
you don’t need specially
nolarized glasses to see it,
but a three-dimensional
image on the new Space-
Graph Display System ap-
pears to float in a black
void under the hood of the
massive (150-pound) unit.
BBN Laboratories (Cam-
bridge, MA) has developed
this unique system that gen-
erates the images from any
standard CAD files contain-
ing x, y, and z coordinates,
such as those produced by
CADkey or AutoCAD.

The heart of the $30,000
SpaceGraph Display System
is a 16-inch circular mirror
that’s made of 3-mm-thick
acrylic. Thirty times a sec-
ond, the mirror is alternately

deformed between concave
and convex. What you see is
the reflection of the face of
the x-y display (the monitor
mounted above). Because of
the optics of curved mirrors,
the CRT appears to move
about 80 times as far as the
center of the mirror actu-
ally moves, effectively creat-
ing a deep display from a
tiny shift of the mirror. Ac-
cording to BBN scientist
Lawrence Sher, it’s effec-
tively the same concept as
the three-dimensional display
your eye would see if you
could oscillate a regular
monitor back and forth 30
times a second. Because of
the persistence of vision,
your eyes “see” a true three-
dimensional image.

The actual size of the
visible display is a cube about
10 inches square, and the
actual number of points that
can be displayed in the visi-
ble area is 32,768. You can
move your head about 30
degrees to either side of the
mirror’s center line, and
within these limits, you can
look over, under, and
around the image.

BBN uses a unique meth-
od to oscillate the mirror:
sound. The acrylic mirror
is designed so that it reso-
nates at exactly 30 Hz, and
a loudspeaker mounted in
back of the mirror provides
the 30-Hz tone. Sher said it’s
essential that an absolutely
pure 30-Hz tone be created,

continued

NANOBYTES

® The recent price
hikes by Apple Com-
puter (Cupertino, CA)
drew more flack than any
recent price changes we
can recall. Users, even in
the religious quarters of
the Macintosh commu-
nity, were steamed.
Some few apologists justi-
fied the Mac's relatively
high price as a result of
Apple’s considerable
R&D investment, but
most users felt the com-
pany went too far this
time. Mac owners on
BIX made it clear they
were not happy; the
messages commenting on
the increases—which,
for example, saw a 1-
megabyte Mac II (with a
40-megabyte hard disk)
jump from $5369 to
$6169—were emphati-
cally negative. Mac
rooters felt the new prices
make it tougher for
their favorite machine to
compete against IBM
PC clones. An Apple
spokesperson told us the
increases were due to
“many factors that are
impacting our business,
DRAM and component
pricing among them.”
The DRAM defense
was generally considered
suspect, particularly
since machines that use
the same RAM did not
g0 up in relative pro-
portions.
e If we want to give
computing power to the
people who need it, we
have to isolate them from
the confusion of multi-
ple hardware and soft-
ware standards, Bor-
land International (Scotts
continued
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Valley, CA) president
Philippe Kahn told the
Capital Microcomputer
Users Forum in Washing-
ton, DC, recently.
Things have gotten too
confusing even in the
Mac environment, Kahn
said. “It’s a mess. Now
you can go and buy
things and they won’t
work. You don’t build
products for functional-
ity any more; you build
them for check marks
in product reviews."”
e Advanced Logic Re-
search (Irvine, CA),
which makes some very
fast IBM PC-compati-
bles, hopes to be the
first company to bring to
market a system based
on the new EISA (Ex-
tended Industry Stan-
dard Architecture) speci-
fication. ALR is aiming
for the second quarter of
next year. Most other
manufacturers have said
that they will not have
such a machine until the
second half of 1989.
The ALR system,
company officials said,
will use a 33-MHz
80386 processor and have
a 128K-byte memory
cache and a 128-bit bus,
64 more bits than the
EISA specification calls
for. It would presum-
ably have 64-bit-wide
buses for both data and
addresses, and would thus
be faster than the pro-
posed normal EISA bus.
® Here's what IBM
chairman John Akers
had to say about the
EISA gang. “We'll be
trying to beat their
brains out before they
beat our brains out.
Which is as it should be,”
he told a Yale Univer-
sity audience. “I gather
that they [the EISA con-
sortium)] won't be intro-
ducing a product for at
least a year,” he said.
continued
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both to move the mirror and
to avoid harmonics that might
be audible. The tone is
stored as a digitized wave-
form on a ROM in Space-
Graph’s interface board, and
it’s converted to frequency
by a D/A converter. Accord-
ing to Sher, this is one of

the major secrets for highly
accurate control of the mir-
ror’s motion.

The display system’s
full-length interface board
plugs into a 16-bit slot of
any IBM PC AT or compat-
ible computer. Because
SpaceGraph uses a nonraster
analog display, the board is
packed with proprietary
chips and four D/A con-
verters. The unit comes with
a command-driven program
that performs some simple

format conversion on CAD
files.

Sher said the U.S. Navy
is using SpaceGraph to plot
underwater weapon trajec-
tories, and an aerospace firm
is using it to graphically
display finite element analy-
sis. He said the price of
SpaceGraph will drop when
it goes into volume pro-
duction.

When the Decade Turns: What’s Ahead for the Industry?

s we get closer to the

1990s, the decade loses
a little of its Flash Gordon
sheen. It looks now like we
won’t all be walking
around with wristwatch com-
puters as powerful as the
ones on our desks, with tiny
screens showing full-
motion video pictures sent
through the air and con-
trolled by software that’s
compatible with everything.
(That stuff will have to wait
for the late 1990s.)

After sitting through
facts and figures and projec-
tions at a recent Dataquest-
sponsored conference and
consulting our own crystal
ball, we have a more modest
view of the next few years.
And while we always view
market projections cau-
tiously and with a keg of salt
nearby—as 3COM’s Bill
Krause joked, “They always
start in the lower left-hand
corner and go up at a 45 de-
gree angle”—they provide
at least a general picture of
what’s ahead.

Analysts at Dataquest
forecast early-"90s growth in
the industry at about 12
percent worldwide, and most
of the hardware and soft-
ware executives at the confer-
ence agreed. John Roach of
Tandy said he didn’t “like
those figures worth a
damn,” but he expects his
company to sell lots of
equipment to a suddenly
booming home-computer
market. Europe is projected
to be a slightly bigger mar-
ket than the United States.

Most of the computers sold
will still be based on Intel
processors, except that the
majority of systems will use
the 80386, and the minority
will use the 8088 and 8086 (a
reversal of the current situ-
ation). Systems running on
Motorola 680x0 processors
will be popular but not pre-
dominant (Dataquest pro-
jects about 14 percent, but
that could all change de-
pending on the sales of Mac-
intoshes, NeXT Com-
puters, Suns, and so on.)

Laptops, which will con-
tinue to get lighter and yet
more powerful, will finally
tap into the market that’s out
there for portable comput-
ing, including satellite
offices and roving person-
nel. The number of inte-
grated circuits required to
build a full-functioning per-
sonal computer could drop
to about 40 by 1992, com-
pared to 200 ICs used in the
PC AT in 1982 and about 80
ICs in the PS/2 Model 50.
Recent developments, such as
the LEAP chip set from
Chips & Technologies, better
methods of building display
screens, and lightweight,
high-capacity disk drives—
a new company called
PrairieTek (Longmont,

CO) has announced a 20-
megabyte 2'%-inch hard
disk drive—point to im-
proved laptops.

Networks will have to get
easier to install and operate if
the real world is to come
anywhere near matching the
forecasts that see scenarios

with 50 to 90 percent of all
personal computers hooked
into local-area networks
(currently, it’s 13 percent,
Dataquest says). Major im-
provements in network
throughput or bandwidth will
take place in the next de-
cade, 3COM’s Krause says.
Ethernet currently has a
bandwidth of 10 megabits per
second. According to
Krause, Fiber Distributed
Data Interchange (FDDI)
technology will allow trans-
fer rates of 100 megabits

per second. The network
model will also change.

The terminal-to-host model
of the mainframe is already
fading into the past, replaced
by the client/server model.
In the 1990s, according to
Krause, networks will be
served by “‘special-purpose”
network computers with
built-in circuitry for control-
ling the network and the
Ethernet bus. These ma-
chines will act not only as
file servers, but also as
“‘compute servers,” provid-
ing databases and communi-
cations control, as well as
monitoring the network. If
vendors develop “plug and
play” networks, we could see
an end to what Krause .
called “islands of LANs with
no bridges.”

Despite the eagerness of
some industry observers and
their broadcasters to bury
08/2, evidence at the Data-
quest conference indicated
that the obituaries are pre-
mature. The researchers

continued
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Microsoft. Quick BASIC

Microsofft

Fur 1BM, Pevanal Compuars
and Campanties

Microsoft. QuickC.

o
SR P T e ...

Quick.

Despite what some software com-
panies are saying, one language just cant
be all things to all programmers. Which
is why Microsoft offers a language for
every level.

When you'e starting out, you need
learning tools that make it easier. Take
our Quick languages, for instance. Each
one features an integrated development

environment that puts
a powerful editor,

: compiler, debugger
~and on-line help with-
= in easy reach. And of
course, all Quick languages are mouse-
driven, so all commands are just a point

and a click away.

More specifically, Microsoft® Quick-
BASIC comes with on-line support: QB
Advisor serves as a state-of-the-art elec-
tronic manual, and QB Express can teach
you how to use the environment in just
minutes. Of course, you'll be more produc-
tive even faster with our new Easy Menus
and the instant environment.

Or maybe you already know how to
program and want to be introduced to the
power of C.

Microsoft QuickC*® is your language.
The fastest way to learn C: just use its inte-
grated source-level debugger and advanced
graphics capabilities. You'll be up and writ-
ing C programs in no time. Just like the
name implies.

© Copyright 1988. Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo, MS-DOS, CodeView and QuickC are registered trademarks and Making it all make
sense is a trademark of Microsoft Corporation. For more information call (800) 541-1261. Customers in Canada call 1-416-673-9811. Quiside North America, 1-206-882-8661.

14 BYTE * DECEMBER 1988



Ao Pernal Congaers Runing For Personal Compusers Roewing
e MS. 0572 M5-DOS. s the MS. 0512 or MS-DOS.
yperuting System Operating Syssert

Microsoft. C 5.1 Microsoft. BASIC 60

exhitor und
Add Vatch, .. Cteloy  Micomft Quickt. B) Childs ‘dirisart!
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Professional.

Professional programmers are in a With its talent you have the ability to
league all their own. So are the tools create smaller, faster executables.
Microsoft provides the professional. Which isn't to say Microsoft C Opti-

Eachofourprofes- 4/ = mizing Compiler doesn't have a few talents
sional languages offers of its own. Lightning fast at running execut-
the complete develop- WORDPERFECT WorPerect ables, it also features an incremental linker
ment solution. Includ- e ey | and support for various powerful platforms
ing the acclaimed ) o | like MS-DOS® and Microsoft Windows, as
CodeView" An optimiz- — woom  resse well as Presentation Manager.
ing compiler for power. T B So no matter what level of computer
0S/2 support for access  wemuLmex owwm | programmer you are, Microsoft makes a
to the next generation i - language that lets you be the best you
of computing. And Jurlegags peakortin - can possibly be. Which goes to show you,

Microsoft Editor for the it weiensopimgares one language company really does fit all.

most sophisticated source code editing,
As for the most powerful BASIC ever A

to grace a PC, there’s BASIC Compiler. Making it all make sense;

PageMaker is a registered trademark of Aldus Corporation. Lotus and 1-2-3 are registered trademarks and Metro is a trademark of Lotus Development Corporation. R:BASE is a
registered tradewmark of Microrim, Inc. Oracle is a registered trademark of Oracle Corporation. WordPerfect is a registered trademark of WordPerfect Corporation.
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“That's a long time in
the PC business,” he
noted, saying that the
history of consortium ar-
rangements in the com-
puter industry has not
been very successful.

® Meanwhile, IBM En-
try Systems president Bill
Lowe told an audience

at the Dataquest confer-
ence that the EISA bus
only adds to the confu-
sion in the industry. Be-
cause of the “limited
clocking speeds” of the
PC AT bus, upon which
the EISA spec is built,
an improved architecture
is needed, and that im-
proved architecture is the
Micro Channel, Lowe
said. He said that there
are about 500 third-par-
ty applications available
for the MCA.

Lowe defended IBM’'s
recently announced PS/2
Model 30-286 as a logi-
cal move to continue
“pushing down price/
performance.” He said
IBM will do the same
thing to the Model 25 at
some point. “When we
can afford to do it, we'll
put MCA on the whole
product line,” he said.

* The Open Software
Foundation (Lawrence,
MA), which continues
to gain members, has
listed the 26 companies
whose technologies it will
consider as “candi-
dates” in its search for a
graphical user interface
for Unix. The OSF says it
will develop within the
next two years an open
version of Unix; AT&T
and Sun Microsystems
are also working on a
new Unix. Among the or-
ganizations asked to
present their technologies
are Adobe Systems,
American Management
Systems, Hewlett-Pack-
ard, Microsoft, Carnegie-
Mellon University,
continued
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said they polled 1500 soft-
ware developers and found
that about half of them are
working on OS/2 applica-
tions; 25 percent are working
on Macintosh or Unix ap-
plications. Sun Micro-
systems’ Scott McNealy
questioned why anybody
would want to port to 0S/2
when Unix is already a ro-
bust, working operating
system that runs on multiple
platforms. “Can you imag-
ine OS/2 on anything but an
Intel platform?”* he asked.
Perhaps what McNealy is
overlooking is all those
Intel-based machines out
there. Fred Gibbons of
Software Publishing said it’s
a matter of return and that
most big software vendors
see OS/2 as a much bigger
opportunity than Unix. “I
get a 1-to-1 return on my
investment dollar, whether I
invest in OS/2 or Unix,”
said Gibbons. “I’'m going to
invest on the biggest return.
And that is clearly OS/2 and
the Presentation Manager.”
As McNealy has sug-
gested in recent months, low-
cost workstations based on

[y

Sun’s SPARC architecture
will flood the market in the
next few years, and we keep
hearing that Sun’s first
SPARC PC will arrive early
next year. Alan Hald,
founder of the MicroAge
chain, said low-cost graph-
ics workstations will be com-
mon in retail outlets. Cer-
tainly the machines we have
to choose from will be

more advanced, but no one
has offered any evidence

that they will be dramatically
less expensive.

So what will the personal
computer of the 1990s look
like? According to Gordon
Campbell of Chips & Tech-
nologies, the typical micro-
computer will have 2- to 4-
megabyte 3%-inch floppy
disk drives, 80- to 140-mega-
byte 3'%-inch hard disk
drives, and a 500- to 1000-
megabyte optical disk
drive. The machine will have
a 32-bit CPU, 4 to 16 mega-
bytes of RAM, a 1-megapixel
display, SCSI and audio in-
terfaces, and built-in local
and remote communica-
tions channels. More soft-
ware will be built into sili-

con in the form of
programmable processors.
According to Campbell and
also to Zenith’s John
Frank, both the Micro Chan-
nel and EISA bus architec-
tures will coexist in the next
decade. No one in the com-
puting mainstream is talking
much about voice input, but
if designers can come up with
systems that can handle big
vocabularies and varying
pronunciations, people
might soon be talking to their
computers instead of tap-
ping keys or moving mice.
One thing will not
change: Users will still be
the factor that determines
what succeeds in the market-
place. Rival companies and
consortia will continue bang-
ing it out, while users look
for the system that solves
their problems and helps
them produce. Most will be
bored by vendor politics,
not caring if it’s OS/2 or
Unix, Open Look or OSF.
As Tandy’s John Roach told
an audience of industry ex-
ecutives, “It’s the users who
drive this industry and not
the people in this room.”

The Voice:a Hand-Held Computer You Can Talk To-

here was a great scene

in the last Star Trek
movie, when the Enterprise
crew returns to modern-day
Earth: Engineer Scott bold-
ly approaches a Macintosh
computer, picks up the
mouse, and speaks into it,
assuming that the Mac will
respond to his voice com-
mands. The scene was good
for a laugh. But if The Voice
computer from Advanced
Products & Technologies
(Redmond, WA) lives up to
its developers’ claims, that
part of the future could
soon be here.

The Voice “holds the
promise of becoming the
world’s most friendly, por-
table, and powerful hand-
held computer,” claimed
company CEO Steve Rondel.
Due to roll out last month,

The Voice contains propri-
etary natural-language
speech-input software. The
Voice is able to understand
any speech input, regardless
of dialect, Rondel claimed;
it doesn’t need or use a key-
board for additional input.
The product is set to sell for
$2000.

The device “is wider but
not as long as two video-
cassettes taped together,”
said marketing manager Greg
Ness. It weighs about 314
pounds and is equipped with
a 16-line LCD display. It
has ‘100,000 times the file
access speed, 6 times the
memory capacity (4 mega-
bytes), and more processors
(8 and 16 bits) than the IBM
PC,” Rondel said. The
Voice has its own operating
system, specially designed

Ak

software, and custom chips.
Rondel said the proprietary
operating system was devel-
oped because *““‘computer
operating systems today are
too slow; speech recogni-
tion software is too archaic.”
The Voice operates via a
series of what Ness calls
“application cartridges,”
which are roughly the size of
a microf loppy disk. Each
cartridge holds a different
application in firmware. ~
Initial application cartridges
are for language transla-
tion. The Voice stores the
speaker’s speech pattern
and is able to provide transla-
tion into another language,
company officials said. The
language translation de-
pends on which cartridge is

plugged in at the time.
continued
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ONCE IN A BLUE MOON...COBMESH STROQRIRIINNES

SCANMAN."HANDHELD SCANNING FOR $299.

Pop any image up to 4" x 11" straight into your PC.

Clip it, crop it, color it. Resize and rotate it. Merge, save,

and store it. ks
Choose between high contrast or high detail. Import A T S
images into any best selling publishing application— - N e
PageMakerVentura™and many more. Al/ ou neea _ $299 S oieditmg

‘.Gn/BMPCXIATO{P 2 (or c--vr ible) witt 25l “oiors
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SKYW‘\ICI ¥R

Scan directly into graphics editor for a
full range of paint utifities
SK\WMFD 14 R

KYWATCHER

?
.

Ideal 4" A —_
& Scanning window , —
SOROTER

TO ORDER-—or for the name of your nearest dealer—
CALL: 800-231-7717,IN CALIFORNIA CALL:

800-552-8885.
Or fill in the coupon:

)+

Name.
Address.
City/State: Zip.

Phone.
Send to: LOGITECH 6505 Kaiser Drive, Fremont, CA 94555

© 1988 Logitech PageMalker ana Ventura are traderaarks of Aldus and V=nlura Setware, Teepactingi

ScanMariss

The Hand-Held Scanne

LOGITECH

Personal Peripherals. Worldwide.
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DEC, Virtual Machine
Corp., Neuron Data,
Digital Research, Apollo,
and Sony Supermicro
Systems. Not to mention
AT&T Bell Labs.

® Chip giant Motorola
(Chandler, AZ) and
PCPI (San Diego, CA),
which makes laser
printers and boards, say
they'll work together to
develop a line of chips
that will mean faster but
cheaper laser-printer
controllers. The first pair
of chips will boost laser
printers built around
Motorola’s 680x0. Re-
lated announcements
would arrive around
Comdex Fall, they said in
early autumn.

® Researchers in artifi-

“We’re able to provide

this kind of speed and recog-

nition because we’ve
broken the speech recogni-
tion problem into domains
of application,” said Ness.
“Other voice recognition
systems try to take on the
whole English language;

we’ve made our cartridges so

that they recognize only
certain segments of speech
necessary for a particular
application.”

Other working applica-
tions for The Voice in-

clude voice-driven calcula-
tion with optional voice
response, and an appoint-
ment calendar. “With a little
name dropping, you can ac-
cess the person’s address,
phone number, and tones to
dial the telephone, all in

less than a second,” said
Ness.

Advanced Products has
shipped development systems
to several software compa-
nies. Although Ness declined
to identify any of the com-
panies, he said, “Just think

of the biggest names in the
software industry that have
developed the most popular
software packages, and you
wouldn’t be too far off the
mark as to those already de-
veloping applications for
The Voice.”

When asked about poten-
tial compatibility problems,
he said, “I can’t comment
on that now, but we’ll have
another announcement re-
garding that subject in 3 to 4
months. We don’t think it’s
a problem.”

Object-Oriented Application Generator Uses
Visual Programming

hile object-oriented

programming is bound

to become more prevalent

in the personal computer in-

learn. But a new company
called Maxem (Mesa, AZ)
has a database application
generator that promises to

ject-oriented programming.
What'’s equally notable is
that the new program,
called Cause, runs on both

cial intelligence, by de- dustry, typical object- let both programmers and the Macintosh and IBM
continued oriented systems tend to be nonprogrammers take ad- families of systems. Cause
difficult for many people to vantage of the benefits of ob- continued
“
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Protects our PS/2 and PC Data

The DataSentry from Rainbaw Technologies offers a cost-

effective means of protecting files on any IBM PS/2, PC/XT/AT,

or compatible. The DataSentry is a compact, user-installable,
external hardware security system utilizing DES methodology.
It is the only protection system of its type that is fully
compatible with all models of the IBM PS/2 system.

Applications

¢ IBM PC/XT/AT and compatibles

* IBM PS/2 — all models
¢ Laptop computers

Benefits

® Secured modem transmissions
* File privacy on shared computers
¢ Department-wide data security

Features

¢ Simple to use and completely user-installable

¢ Can protect individual files or whole directories

¢ Encrypts files using DES or a fast proprietary algorithm
¢ Compresses encrypted files to save disk space

* Provides master keys for multi-level security systems

¢ Optional password protection

The DataSentry System. The Key to Safe Files.

(3 RAINBOW TECHNOLOGIES

18014-A MITCHELL SOUTH IRVINE, CA 92714 USA
(714) 261-0228  TELEX: 386078  FAX: (714) 264-0260

© 1988 Rainbow Technologies, Inc. DataSentry is a trademark of Rainbow Technologies
1BM is a registered trademark of International Business Machines
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When you think multiuser/multitasking,
think Concurrent™ DOS 386, the bi
name in small systems from Digitc?
Research’ architects of the first standard
{ operating system for personal compu-
ters. Now, Concurrent DOS 386 allows
multiple users to share peripherals, files
and applications, using serial terminal
workstarions linked by RS-232 cables

to the system. It's fast, reliable and
economycal.

The big news today is small systems

Concurrent DOS 386 meets the increas-
ing demands placed on small systems by
supporting multiple DOS programs on
both the system console and attached
terminais. You can run popular pro-
grams such as Lotus® 1-2-37 dBase® Ill,
WordPerfect® and many more, with full
math coprocessor support. The system
runs up to 255 tasks simultaneously, with
full intertask communications and byte
level record, file and device locking.

For people who hate waiting in line

Concurrent DOS 386 brings you all the
remarkable speed and power of the
Intel®8C386 processor. A prioritized pre-
emptive scheduler allows task execution

Circle 86 on Reader Service Card (DEALERS: 87)

and intertask communication by several
users at near full processor speed while
iefting some tasks “interrupt” others
according to the needs of each user.

A small system with a big memory

Concurrent DOS 386 gives you access
to four gigabytes of linear physical
memory. Its powerful memory paging
ccpcb%y fully supports the Expanded
Memory Specification with no addi-
tional hardware or software.

Menus at a touch

Now you can create and customize
menus, while programmable function
keys let you condense complex com-
mands to a single keystroke. The file
manager runs standard operating
system functions, plus you have an
on-line help facility, text editor and
support for DOS-based device drivers.

Multiuser color graphics

Now with the introduction of the new-
est member of the Concurrent DOS
family, Concurrent DOS 386/Multiuser
Graphics Edition, your demands for
high-resolution EGA bit-mapped graph-
ics in the workstation environment can

DIGITAL RESEARCH

Think small in a big way

be met. Take advantage of advanced
technology allowing you to run popular
DOS-based graphics programs on indi-
vidual workstations as well as on the
system console without sacrificing system
performance. Ask us about this exciting
new version of Concurrent DOS 386.

All you have to remember
is Concurrent DOS 386

Concurrent DOS 386 from Digital
Research is the name to remember
when it comes to 386 technology. The
power and versatility of Concurrent
DOS 386 are giving a new meaning
to the word multiuser.

CALL DIGITAL RESEARCH AT
1-800-443-4200 AND ASK FOR OUR
CONCURRENT DOS PROGRAMMER
INFORMATION KIT.

CONCURRENT DOS 386:
SHARING THE SYSTEM AFFORDABLY

Digitol Research ond the Digitol Reseorch logo ore registered
trodemorks, ond Concurrent is o trodemork of Digitol Research inc
Other product names ore registered trodemarks or tredemarks of
their respective owners. Specificotions ore subject to chonge without
notice, (?opyrigh' © 1988, Digitol Reseorch Inc. All rights reserved.
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veloping successful ex-
pert systems, “have
created an enabling
technology for the cre-
ation of national

wealth,” Al pioneer Ed-
ward Feigenbaum told
the American Association
of Artificial Intelli-
gence. Feigenbaum said
use of expert systems is
growing rapidly, and with
it, gains in productivity.
Today there's an esti-
mated 2000 expert sys-
tems deployed in the

may be very useful for both
consultants and microcom-
puter managers who need to
develop large numbers of re-
liable special-purpose
applications.
Object-oriented pro-
grams are so named because
they are divided into ob-
jects—small modules that
contain both programming
instructions and data. Since
the modules or objects are
completely separate from one
another, object-oriented
programs are easy to mod-
ify; you can change an ob-
ject without any regard for

side effects in other parts of
the program. However, it
hasn’t been easy for most
people to get accustomed to
the syntax used in object-
oriented systems. -

Cause gets around the
syntax problem by using a vi-
sual programming inter-
face. You select items from
various menus of choices.
The menu-based approach
ensures that syntax is al-
ways correct.

When you finish design-
ing your application, the sys-
tem saves your choices as a
program in a proprietary ob-

ject-oriented metalanguage.
Maxem has already written
several of these programs,
which it calls Effects. You
cannot modify this code di-
rectly, but you can do so
using Cause’s visual-pro-
gramming interface. You can
also execute the code using
the system’s interpreter,
compile it into a stand-

alone application, or transfer
it either from the Mac to the
IBM or vice versa.

Maxem claims that the
underlying database engine is
a rather standard engine
precompiled in C, and it is

U.S., Japan, and Eu-

thus as fast as any other

rope, he said. “In the
postindustrial society of
the knowledge worker,"
said Feigenbaum, “a
change of 0.1 percent in
the nation’s productivity
will result in the creation
of $50 billion in the
course of a decade.”

TECHNOLOGY NEWS WANTED. The news staffat BYTE is
interested in hearing about new technological and scientific de-
velopments that might have an impact on microcomputers and
the people who use them. If you know of advances or projects
relevant to microcomputing, please contact the Microbytes staff
at (603) 924-9281, send mail on BIX to Microbytes, or write to
us at One Phoenix Mill Lane, Peterborough, NH 03458. An
electronic version of Microbytes, which of fers a wider variety of
computer-related news on a daily basis, is available on BIX.

database system.

Cause, scheduled to ship
this month for both the Mac
and the PC, will sell for
about $495. For $100 more,
you can obtain a renewable,
1-year license to market an
unlimited number of appli-
cation programs created with
Cause.

Travel
With

Wherever your business takes you, take along
the WorldPort 2400™ Portable Modem. Leaving
the office doesn't have to mean leaving behind
the world of high-speed, 2400 bps communica-
tions. Worldwide, in virtually every situation,
including hotel rooms and phone booths, your
ability to communicate clearly and efficiently
remains intact.

Representing the cutting edge of modem tech-
nology, the WorldPort line of portable modems
combine a broad range of features that bring
you the best value in modems today. Features

A Fast Growd.

that go far beyond costly internal units, such as
Bell and CCITT standards, direct connect and
acoustic interface (300 and 1200 bps), battery
power, shirt pocket size, and a tiny price.

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And
the WorldPort 2400 comes with Carbon Copy
PLUS™ communications software, for even
greater value.

If you want a modem that works where you do,
put the WorldPort Series to work for you. In

the office. On the road. Or at home. For more
information about our full line of WorldPort
modems, or the name of your nearest dealer,
call us at 800-541-0345. (In New York, 516-
261-0423.)

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc.
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S , en tape backup systems are so reliable

we’ll back up your data with dollars. Here’s how:

'Two Year Data Loss Recovery Series 300: Streaming
Contract. backup on industry
Can you really trust your backup if ~ standard %"
a failure occurs? cartridge. ‘)
Yes—if you’re using Sysgen™ Reliant Systems are available at )

streaming tape backup for your PC/XT™ 60 and 125 MB capacity levels.

/AT™ and PS/2™ systems. Only Reliant  Menu-driven software includes Reliant’s
offers you added assurance against exclusive Auroverify feature. Compre-
data loss. We’ll guarantee you this: if hensive backup features for Novell?
you’re unable to retrieve your data from IBM? and 3COM® make Series 300 ideal

a Reliant tape. we'll pay your data for network use.
recovery costs up to $1500 if you’re
under our Data Loss Recovery Series 200: Cost-
Contract* (2 years: $50, 1 year: $25). effective streaming
No other tape backup manufacturer  backup on digital
offers you this extra protection. cassette.

Sysgen’s rugged design and Series 200 offers 60

excellent price/performance will give ~ MB capacity in a small
you peace of mind—and to give you 6" x 8" footprint. Data is stored on a

maximum flexibility, all Reliant compact cassette—you’ll never struggle
backups are available in both external ~ with a pile of floppy disks again. You
and internal versions. can pre-set your backup times for

But RELIABILITY is what backup— automatic operation, while fast S MB
and Sysgen—are ultimately all about.  per minute performance assures your

*All claims subject to the terms and conditions set forth in the Sysgen Data Loss Recovery Contract. Sysgen is a trademark of Sysgen, Inc.
XT, AT, PS/2 are trademarks of IBM Corp.  IBM, Novell and 3COM are registered trademarks.
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data will be secure—at your
convenience.

_. Series 500: Latest technology 72

MB streaming backup in a
31," drive.

Advanced features make .
Series 500 compact, fast and - ™y
quiet. The external system has
a small footprint and is truly portable.
The internal system fits perfectly into
the 312" drive slot of the PS/2. Series
500’s unique servo-tracking head
mechanism ensures reliable tape
interchange between PC and PS/2
configurations.

Back up Your Data With Dollars.
Call the Sysgen Hotline for the

name of your nearest dealer:
1-800-821-2151.

SYSGEN

I'NCORPORATED
556 Gibraltar Drive, Milpitas, CA 95035
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[BM’ers. HP" folk. Mac fanatics. How will you ever
find one printer that pleases them all?

Y

With Fujitsu's new, very personal page printers,
the RX7100 series.

To begin with, the economical Executive model
gives you HP Laser]Jet™Plus emulation, dual paper
bins and a one-piece toner and drum cartridge for
ease of replacement. Talk about paper handling—
the RX7100 can automatically feed anything from
envelopes to legal size paper from the same bin.

The Publisher offers Adobe* PostScript; 35 resi-
dent fonts, expanded
memory, HP LaserJet
Series II" emulation
with AppleTalk; plus
parallel and serial
interfaces, to fill all
your desktop publish-
ing needs.

One last thing— a simple upgrade is all it takes
to turn the Executive model into the Publisher.

So you can start small and add more features later,
when vou need them. Want to know more? Call
1-800-626-46836.

Personally, vou'll be doing yourself a favor.

Fugitsu RX7100. The Personal Page Printer.

=

FUJITSU AMERICA

Computer Products Group




“ Personally, if 1 had to keep as
many people bappy as you do,
1d go with Fujitsu. You get laser
quality, Adobe PostScript,
upgradeability. .. and a price
you wouldn’t believe. ”?
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OUTSTANDING

SOFTWARE

' Per Disk -
| 299 perdisk (=] |
| ™ when ordering (N |
| less than 10) .|

Satisfaction Guaranteed or Money Back!

BUSINESS
- (2 disks) Prepare spreadsheets w/powerful Express Calc.)
- Create, fill in & print yr business forms w/EZForms. 51K
IC] 79 - Generate statements, ease record keeping withe Invoicer}
- Handle your personal/biz money picture w/Finance Mr I1)
- (2 disks) Track inventory, sales, w/PC-Acct bookipg mar. |
- (2 disks) Mass Appeal mail mgr for envelopes, labels, etcl
- Make accurate job, cost estimates w/PDS*Quote. 640K. |
- Log bank transactions, produce financ'l reports w/Checks
- {2 disks) File Express menu driven all purp database mgr
- (2 disks) Friendly Dr. Data mail mgr is easy-to-use. 640K
(11234 - Control & update inventory w/T-Master; know daily levels.
Ilr‘ 267 - Add spedil chars, line graphics to yr word processt w/C!l.I
- Manage dlients, sales prospects w/Trackr! 512K, hrd dsk. I
- (2 disks) Keep appointmnts, update agendas w/EzDesk.
- Analyze your credit charges, paymnts, inferest w/Charge! !
- Track yr portiaio, get weekly reports w/Mutual Fund Mgr. !
EDUCATION '
- s painless leaming DOS whhe interactive DOS Tutor. |
- Leam music, US states w/PC-quizzer. Sign lang demo! |
- Build dazziing typing speed practioing w/PC-Fastype. % |
- Graphic mathematical puzzle game makes leaming fun! |
1) 366 - It's simple to keep, average student grades w/Gradescanj
- Teachers & students can summarize grades wiGradeM. |
- (2 disks) XY-See graphic math for HS & college students.
| GRAPHICS |
I 58 - Display hi-res 3-D molecular stuctures w/Chemvw. EGA.l
| - (2 disks) Paint, draw w/Fingerpaint, design w/Alamira. * |
- (2 disks) Create advanced 3D designs! 640K, hrd dsk. %
- (3 disks) Produce grt 3-D images w/Surfmodi graphics.
- (2 disks) Edit graphics, colorize pics wVGACad! VGA.
GAMES
- Biblemen game tests knowledge of Bible figures/events. |
- Star Trek, Othello2 board game, artilery bombing. EGA. |
- Play Backgammon, or Wordplay (like whee! of fortune)! |
1] 84 - Three solitaire card games, Spider, Klondike, Canfieid! * |
121 - Qubert, Pango, Centipede, Hopper {lk Frogger), more! |
- Hack puts you & trusty dog in‘a wiki adventre (k Rogue).|
- Destroy enemies w/Striker, conquer the worid in Risk. ¥
- Solve, create own word puzzles with Phrase Craze!
- 3-D Pacman, Kong, Spacewar, ABM (missile cmd). %
i 309 - Blackjack (you set rules), ArchairQB, imperial war! |
- - Star Trek, the origin' Colossal Caves Adventure, more.
- (5 disks) Create your own grt adventure games. 384K, !
i - Pinball, Othetlo, Dragons, Sopwith (fly one), battleship. %
' UTILITIES '
‘ - Packed wiprint utls for print spooling, banners, fonts, etc. |
- Print wide docmnts/spraadsheets sideways w/On-Side! |
- (2 disks) Search for addresses w/Zip-Phone cross ref. |
- Work around DOS w/Easy Access hard disk menu sys. |
1] 275 - A collection of invaluable general purpose DOS utiiiies. |
] MISCELLANEOUS |
- Movie Database lists 4,000+ fims available on videotape.|
- (4 disks) Acoess 6000+ famous quotes from world historyy
I‘ | 74 - Trouble w/your landiord? Leam your legal tenant rights!
- Add windows & give your Basic progs a professnl look. |
W - PC-Lotto helps you mathematically beat state lotto odds!
V21153 - (2 disks) The popular word processing system; PC Wik
I2] 291 - (2 disks) Record your own or play music w/PanoMan! |
11367 - Keep track of all your tapes, LPs, & CDs wiMusic Library.!
12 386 - (2 disks) 150+ tamastic cooking recipes. Add your own! |
* Disks so marked above require a color graphics adapter. |
Membership Special! $19.95 (reg. $34.95)
| For $19.95 ($25.95Vear for 3.57 become a MicoCom Systems |
member and get “The Shareware Book” ($12.95 separately), a
iption 10 “Shareware Review" magazine, 6 free new- |
| release shareware disks (one featured each issue), low member |
) prices, and any disks in this ad for only $1.99 each! (§2.99 for 357 |

W 3.5" disks desired (add $1.00/disk to applicable price)
|

IMicroCom Systems  Cost of disks

13673 Enochs Street ~ Membership N
| Santa Clara, CA Shipping 85,00
195051 Total encl. |

Phone Toll Free for Same-Day Shipment!

| (800) 727-5995 &P
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Burks’s Reply

My wife, Alice R. Burks, and I greatly
appreciate G. Michael Vose’s review of
our book, The First Electronic Com-
puter: The Atanasoff Story (September).
Vose provides an unusually perceptive
account of John V. Atanasoff’s electron-
ic computer, emphasizing the signifi-
cance of his original algorithm for the
design of the entire machine. He also
gives an excellent summary of the
Honeywell-Sperry Rand court case that
proved both the primacy of Atanasoff’s
computer and its influence on the
ENIAC, emphasizing here the signifi-
cance of John W. Mauchly’s own admis-
sions on the witness stand.

My purpose now is to correct a mis-
conception about my motivation in co-
authoring this book, as expressed in
Vose’s statement that ““[Burks] had no
qualms about encouraging his later em-
ployer, Honeywell, to challenge his old
comrade’s patent claims,” and that the
attendant ‘‘strong economic motivation
taints ever so slightly Burks’s role in tell-
ing the story.”

It is true that I was a consultant for
Honeywell in its suit against Sperry Rand
over the validity of the ENIAC patent,
but I actually worked in this capacity for
only 12 days (over a period of 6 months).
Moreover, I also consulted for Sperry
Rand, Bell Telephone Laboratories, and
IBM, all with regard to legal actions in-
volving the ENIAC patent. My income
for these services was not great: a total of
$7000 from all four parties.

As to Vose’s belief that I encouraged
Honeywell to challenge the ENIAC pat-
ent claims, this is simply not true.
Honeywell neither needed nor received
any encouragement from me in its pur-
suit of this case. Indeed, only after its
attorneys gave me copies of critical docu-
ments that it (and Control Data Corp.)
had unearthed did I begin to see that
some of Atansoff’s ideas had been incor-
porated in the ENIAC (and the EDVAC).
For Honeywell—as for the other firms—
I merely provided information about the
ENIAC as one who had been intimately
involved throughout its design, develop-

ment, and debugging stages.
Let me also make clear that I had held
a high opinion of John Mauchly, for both
creative ability and professional integ-
rity, up until my exchanges with Honey-
well and the ensuing court case, when I
became convinced that electronic com-
puting concepts I had understood to be
Mauchly’s were actually Atanasoff’s. In
an early meeting on the EDVAC, for ex-
ample, in which arithmetic circuits to in-
teract with J. Presper Eckert’s mercury-
delay-line memory were being explored,
Mauchly suggested a binary serial
adder, radically different from the paral-
lel decimal counters of the ENIAC.
Needless to say, at that point in history
we were all impressed, and no one
thought anything of it when Mauchly and
Eckert took out patents on several serial
binary adders. Only through the ENIAC
patent case was it revealed that the basic
electronic element of Atanasoff’s com-
puter was just such an adder; that Mauch-
ly had examined it and found it to work
exactly as intended; and, indeed, that
Atanasoff had designed his adder for use
in conjunction with his own separate ca-
pacitor memory. Thus, while the Hon-
eywell-Sperry Rand patent trial was
gratifying in that it finally established
who invented what, for me it was disillu-

sioning as well.

Arthur W. Burks
Professor Emeritus
Philosophy and Electrical Engineering
and Computer Science
University of Michigan
Ann Arbor, M1
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dBASE Users— Attack
the Mac with FoxBASE+/Mac

New Frontiers, No Fears.

FoxBASE +/Mac gives you the unprece-
dented ability to run your dBASE pro-
grams on the Macintosh immediately—
without changing a single line of

code! But there’s much more. With
FoxBASE+/Mac you can create
beautiful, robust applications that
are truly Mac-like— using the
JSamiliar dBASE language!

Speed and Power.

FoxBASE +/Mac gives you speed to
burn— plus the power and performance
you've come to expect from Fox. In fact,
FoxBASE +/Mac is by far the fastest
database system available on the Mac
today— up to 200 times faster!

View Window.

The View Window is the master control
panel for FoxBASE +/Mac's graphical,
non-programming interface. Use it to
open and close files, set up indexes,
establish relations, access BROWSE, and
even to modify database structures!

BROWSE.

FoxBASE +/Mac’s BROWSE feature
brings new convenience and power to
database display and editing! You're in
complete control — BROWSE lets you
dynamically adjust the size and order of
fields displayed, add or delete records,
and split the window to show different
database sections side-by-side. Together,
BROWSE and View Windows eliminate
the need to write programs for common
database operations!

Integrated Graphics.

Copy and paste graphs, charts, diagrams
and even pictures into your database —
instantly! FoxBASE -+ /Mac gives you the
power to display these graphics, or
merge them into reports and documents!

FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBASE 111 PLUS are trademarks of Ashton-Tate.
Macintosh is a trademark of McIntosh Laboratory, Inc.,
licensed to Apple Computer, Inc.
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You can create stunning screens like this with FoxBASE + /Mac —immediately!
This actual FoxBASE + /Mac screen photo illustrates the View Window,
Command Window, Integrated Graphics, Memo field editing,

Trace and Debugging Facilities, and the BROWSE feature.

Command Window.
FoxBASE +/Mac’s Command Window
gives both experienced developers and
novice user ultra-convenient access to
the dBASE command language — just
type a command into the Command
Window, and it's executed!

Get The FoxBASE+/Mac
Facts Now!

Call (419) 874-0162 Ext. 320 for more
information about FoxBASE +/Mac. Or
visit your local software retailer.

Circle 108 on Reader Service Card

FoxBASE +/Mac is part of the award-win-
ning family of products from Fox Software.
For two years in a row, FoxBASE+ has been
given the prestigious Editor’s Choice award
by PC Magazine, and scored an impressive
9.2 out of a possible 10 when tested by
InfoWorld’s Review Board!

FOX Software

Nothing Runs Like a Fox.

Fox Software, Inc. (419) 874-0162 Ext. 320
118 W. South Boundary FAX: (419) 874-8678
Perrysburg, OH 43551 Telex: 6503040827
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The original AnthroCart. Mobile.
Incredibly strong. So many ways to solve
‘ your space and equipment problems.
\ Choose different sizes. Move
.fi.b shelves around. Add space saving
.. options.
AnthroCart. Welldesigned

Technology Furniture.
Look for our name.

AnthroCart’

Call us for more information: 800-325-3841

N

B
)

Y

E

=
U

LETTERS

Where Blame Is Due
| In the Nanobytes column (August),
| Apple Chief Del Yocam was quoted as

saying, “The scarcity of 1-megabit chips
is due to Japanese failure to foresee the

| growth in demand for 1-megabit chips

and the Reagan administration’s trade
embargoes.” This statement backs up
the axiom, “The half-life of the facts is
about 90 days.”

The truth of the matter is that the Japa-

| nese are forced to limit their export of

semiconductor memories to the U.S. by

| the protectionist measures put in place by
| the U.S. Congress. The Reagan adminis-
| tration opposed the measures. See you
' again in 90 days.

Al Cacace
Fort Lauderdale, FL

Image Compression
The advanced computer class of Rabat
(Morocco) American School had been

| investigating fractal geometry when I

read ‘‘A Better Way to Compress
Images” by Michael F. Barnsley and
Alan D. Sloan (January). In the interest
of showing the class this impressive

| means of creating images with only a few

bytes of information, I wrote a program
in Applesoft BASIC using Barnsley and

| Sloan’s random-iteration algorithm. I
| changed their “a, b, c,d, e, f” inputtoan

input of rotation, scale factor, and trans-

| lation for each affine transform. Adapt-

ing the iterated function system (IFS)

| image codes in the article’s tables 1 to 4

into terms of rotation, scale factor, and
translation was the beginning of our class
solving the challenge of finding the two
transformations that generate the spiral
image in figure 13.

To develop an understanding of how
and why a transform works, we investi-
gated simple, single, and double trans-
forms point by point. Then we made
horizontal, vertical, and diagonal line
segments using two or three transforms.
Here, clues from the IFS tables helped.
Progressively, we came to understand
these and other transforms—what they
do and why they work as they do.

At this point, we were prepared to
tackle the challenge spiral. First, we
made Archimedean spirals. Making
measurements from figure 13, one can
directly deduce the scale factor and rota-
tion needed to make an Archimedean

Made in U.S.A.
All steel frame construction
Easily holds up to 150 Ibs

spiral with the same proportions as the
figure’s. But to restart the spiral inward,
another transform is needed to relocate
the point to the spiral’s beginning (at
point (1,1) in this case). This explains
the translation of transform 1. Also, the

continued
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PS Jet+ &
PS Jet+M
PostScript
upgrade
kits

r—‘ ive yur HP LaserJet the desktop

publishing power you thought it had.

e

It can be frustrating to realize your HP Laser-
Jet™ falls short of true desktop publishing
capabilities. A PS Jet+" or PS Jet+M upgrade
kit from Laser Connection lets you correct that
shortcoming. These upgrades incorporate the
advanced print technology of QMS, Laser Con-
nection’s parent company, with 10 years’ experi-
ence in developing print system technology.

Each upgrade kit adds the power of the
Adobe PostScript® page-description language,
the accepted standard for desktop publishing.
They’re the only such upgrades available for the
HP LaserJet and other laser printers that use
the Canon® CX® engine—Canon, NCR;" QMS;
Talaris, CPT, and more.

Master a new language PostScript gives you
the ability to exploit the full potential of desktop
publishing. It takes you far beyond mere word
processing to give you total control over the final
appearance of your documents. Place text and
graphics anywhere on the page. Design and re-
design every detail to your liking. The end result
is the high-quality output that you require.

The following are trademarks or registered trademarks of their respective companies:

QMS Laser Connection of QMS, Inc. Diablo of Xerox Corp. Canon, Canon CX of
Canon USA, Inc. PostScript of Adobe Systems, Inc. HP-GL, LaserJet. LaserJet + of
Hewlett-Packard. NCR of NCR Corp.

Circle 286 on Reader Service Card
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In addition to PostScript, you’ll get 35
resident typefaces with PS Jet+ and PS Jet+M.
Should you want more, we throw in plenty of
downloadable font space. Thanks to PostScript,
there’s an infinite number of font variations avail-
able. And every typeface can be printed in sizes
from one point to as big as the page and beyond.

A transfer of power All it takes to replace
your LaserJet’s top cover assembly with the PS
Jet+ or PS Jet+M is a screwdriver (included)
and about an hour of your time. Each comes
with HP LaserJet+," Diablo® 630 and HP-GL™
printer emulations for your non-PostScript
software.

Simply put, PS Jet+ makes your HP Laser-
Jet better and protects your initial invest-
ment. Call 1-800-523-2696 for the location
of the Laser Connection dealer nearest you.

And be sure to ask for The Sourcebook™—
our exclusive catalog filled with the latest
laser printer products and enhancements.

LASER
@ connecTion”

A QMS* Company

© 1987 Laser Connection.
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The Ultimate
Business Machines

In just three years, CLUB American Technologies CLUB Model 212 Series
has grown into a multi-million dollar computer With an effective throughput of 16 MHz, the Model
manufacturer. What's the secret to our success? The 212 Series is as fast as many 386 machines at a

fraction of the price. Compatibility with the existing
AT standard ensures that the Model 212 will run your
large databases, and complicated financial software
today, as well as OS/2 applications tomorrow.

answer is simple, CLUB delivers solidly designed
systems which are famous for high performance and
superior quality. That’s why so many fortune 500
companies depend on us. Additionally, CLUB’s
on-line engineers are available to support you every
business day with optional on-site service available.

CLUB Model 200 Series

The Model 200 Series are OS/2 compatible, 80286
based systems. They are available in either 8 or 10
MHz versions to fit your specific needs. These
economical, yet full featured AT compatibles are
perfect for any applications such as spreadsheets
and word processing.

4 j—* Model 212 Series Features & Pricing =
Intel 80286-8/12, IMB of DRAM, 1.2MB Floppy Disk Drive, 1:1 Interleave
hh" o - a\ﬁ(‘-\\ | HD/FL Controller, 80287 Math Coprocessor Socket, .Clock/ Calendar/ I
e \ | Configuration with Battery Backup, Reduced Chassis (212D), 192 Watt Power
S ——— e —_ Supply, 101 Key Enhanced Keyboard, Complete Doc ion, and more [
212 Series with Monitor and Adapter
5 a7 | Model with Hard Disk Mono EGA VGA
Model 200 Series Features & Pricing —— 212 with 40MB $2250 $2615 $2850
2
Intel 80286 CPU -208/2085-6/8MHz, 210/2105-8/10MHz, 211-8/10MHz ‘0 ;: ;gm:':ozss :;?2(5) ::::g :i;g
wait state, 512K DRAM, 1.2MB Floppy Disk Drive, 80287 Math Coprocessor b L
Socket, HD/FL Controller (controller is built-on motherboard for 5" Models) 212D with 70MB AL $2505 $3045

Keyboard Speed Switchability ('S” Models), 2 Serial/1Parallel Ports (211), 192
Watt Power Supply, 101 Key Enhanced Keyboard, Documentation and more.

200 Series with Monitor and Adapter
[ Model with Hard Disk Mono EGA VGA |
| 2080r2085with20MB | $1275 $1625 s1875 |
| 2080r208S with40MB $1420 $1770 $2020
[ 2100r2105with20MB | SI705 $2065 $2305 |
210 or 2105 with 40MB 51850 $210 | $2450
| 2ilwith20MB | 1805 $2165 §2405 |
| 211 with 40MB [ si950 | s2310 $2550
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CLUB Model 300 Series

The Model 300 Series 80386 microprocessor’s state of the art design
brings mainframe capability to the desktop at a vastly lower cost per
seat. Complete compatibility with OS/2 and Unix give the Model 300
Series the ability to meet the most demanding multi-user and
multi-tasking applications. Let CLUB give you the key to increased
productivity in todays complex office and engineering environments.

— Model 300 Series Features & Pricing

Intel 80386 CPU - 8/20 (320), 8/16 (316S), IMB 32-bit DRAM (320), IMB DRAM (316), 1.2 MB Disk Drive,
1:1 interleave HD/FL Controller (320), HD/FL Controller (3165), 80387 Math Coprocessor Socket (320),
Weitek Support (320), 80287 Math Coprocessor Socket (315), 8 expansion slots, Clock /Calendar/ Con-
figuration w/battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumentation, and more.

L 300 Series with Monitor and Adapter

B

“Model with Hard Disk _ Mono EGA VGA

} - I — e — ———
3165 with40MB 8§29 | §3050 1 $3420
3165 with 130MB $4060 | saa0  s47%0
| 320with7o0MB $4005 T w30 $4675
| 320 with 130MB , $5120 $5445 [ s5790

CLUB Model 110

The Model 110 is an affordable entry level
computer. It’s perfect for general business
applications and for low cost network nodes.

Model 110 Features & Pricing

|
Intel 8088 CPU-1.77/10 MHz, 256K RAM Maximum 640K, Flop-
py Disk Drive and Controller, 8 Expansion Slots, 150 Watt
Power Supply, 101 Key Keyboard, Documentation and more

|
= 100 Series with Monitor and Adapter
| System&HardDisk | Mono | EGA VGA
e - 110 with 20MB | 8895 | $1255 | $1495 |
‘ . 110 with 40MB | st080 | 1440 | 1680 |

Circle 55 on Reader Service Card

Peripherals

For your convenience, we offer the latest
peripherals to enhance your systems. Our
manufacturing facilities are geared to build
systems the way you want them. Call and
tell us what you need. Here’s a list of just
some of the products we carry.

Storage.

Floppy Drives:5.25"-1.2MB .. .. .. .. $95
525"-360K .........$85
35"-144MB ... ... .$120
35"-720K .......... $105

Tape Backups: Internal: 40MB .. .. .. $580)

60MB ... .. $650
125MB .. ... $995
External:40MB ... .. $62t1
60MB . ..... $690

Multifunction & Memory

(all prices with 0K)

384K memory card for XT ........ .$99

576K memory card for XT ....... .. $42

2MB multifunction card for AT ..... $110
3MB extended memory card for AT .$110
10MB EMS card for AT .......... .$150
2MBEMScard for AT ............. $110

Mini I/O for XTand AT ...... ...$75

Mini [/O w/ floppy controller for XT $85

80286 accelerator card for XT .......$299

Modems

1200/300 Baud rate internal ..... .. $99

2400/1200/300 Baud rate internal .. .$175
2400/1200/300 Baud rate external .. . $210
1200/300 Baud pocket Mini Modem . $139
* All modems come with Bitcom software

Printers

Star Micronix NX 10009 pin . ... ... $199

Star Micronix NB-24-1024 pin . ... .. $493

Epson FX1050 .................... $595

HP Laserjet .................... .$1815

Products for PS/2

RAM 4000 (EMS)card OK .. ........ $39

60MB Tape backup internal ........ $1095

60MB Tape backup external ........ $1283
i 120MBTape backup external ....... $1595

Others

80287-8

80287-10
80387 .................
Ram chips
Logitech Mechanical mouse ........ $79
Opticalmouse .................... $75
DOS33 ... $95

I PS/2 modem 2400 baud internal .. ..$29

To Order:
Continental USA, Hawaii, Alaska:

Call (415) 490-2201

In Canada Call PC Centre,
Call (416) 470-0560
International

Call (415) 683-6623
Customer Support &
Technical Hotline

Call (415) 683-6580

Corporate, University and
Government P.O.'s Welcome

All prices are subject to change and quantities may be
limited. We reserve the right to substitute equivalent items.

0%/2, MS DOS Unix, IBM PS/2, PC, XT, AT, Bitcom, Star
Micronix NX-1000, NL24-10, Epson FX-1050, HP Laser Jet,
La;iilech Mechanical Mouse, Intel VGA, EGA are the

4r, ks or regi d tradi ks of their respective

campanies.

CLUB V v.1 8723/88
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smaller self-similar images have to be re-
duced to avoid overlapping. A scale-
down of about + % works well. But at
this point, it is apparent that the chal-
lenge figure’s subspirals were flipped
180 degrees. Changing the sign of the
scale factors to negative makes the flip.
At this point, you only need to do some
fine-tuning of the rotation to duplicate
the challenge image of figure 13.

In their article, Barnsley and Sloan de-
rived a relation for selecting the best

probabilities for each transform. This re-
lation works well for most, but not all,
cases. In some cases where one trans-
form probability is near zero, the result-
ing random distribution of points is
clearly inadequate for efficiently plot-
ting the image. Consequently, in these
cases adjustment and testing are needed
to find the optimal probabilities.

The spirals within spirals in the chal-
lenge image are clearly self-similar.
(Note that x and y have equal rotations,

Add Advanced Storage
Capacity to Your PC

Without Buying a
Totally New System

you're runnlngon i
quickly, easily and
your system com
advanced 3.5-inc floppy

The Sumitronics Cross-Byte is a
complete micro drive conversion system
that you can Install and use. ..
immediately.

In minutes, you can have up to 1.44
MB ml« ro-floppy capacity in your desk-
system without discarding the
stment you've made in your

5.25-inch programs.

If you use a laptop computer on the
road, you can plug the microfloppy
diskette into your desktop system at
home or al the office and complete
your work. You can also add the con-
venlence and expanded storage capacity
to a PC, XT*, AT* or compatible.

To add advanced read/write compati-
bility to your desktop system, find out
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scale factors, and translations for both
transforms.) Also, the ideal one-dimen-
sional points of the figure do not touch.
By infinitely repeating the spirals within
spirals, the figure undoubtedly becomes
a fractal—but how does one determine its
Hausdorff dimension?
Robert Dale Hall
Rabat, Morocco

Enabling Factors

Brock Meeks’s ‘“Computer Conferenc-
ing Homecoming” (September) provides
a good perspective between the potential
of computer conferencing and the reality
encountered today. Emphasis on the
human factor is the key from a needs re-
quirement (business or social).

The other essential enabling factor is
standards to simplify usage and drive
market demand.

Information contained in this type of
article is very helpful to the user commu-
nity and complements the high quality of
BYTE.

I'm looking forward to Meeks’s as-
sessment of the Prodigy videotex service.

C. Robert Hering
Doylestown, PA

Bus Advocacy

Recent articles in BYTE and elsewhere
have pointed up the growing problem of
the limitations that the IBM PC AT bus
imposes on ever-more-nimble personal
computers. Manufacturers have attacked
the problem by building 80386 machines
with dedicated, proprietary high-band-
width memory paths in addition to the
standard PC and PC AT buses. This
helps memory access, but the incompati-
ble 32-bit slots don’t help the buyer, and
they don’t help the computer’s access to
high-speed disks, graphics adapters, and
data acquisition peripherals.

Here are two possible clues to the
answer: (1) Compaq and Dell have
shown interest in the NuBus. This is the
higher-performance, 32-bit bus that
Texas Instruments has used in its Ex-
plorer AI workstation and Apple has
used in its Mac II. (2) Microcomputers
often follow the lead of their minicom-
puter cousins, and minicomputers have
lately been hosting older buses on newer,
higher-bandwidth buses to avoid making
orphans of older products. This has been
done by placing a bus adapter for the old
bus into the backplane of the newer,
more capable bus. The now-classic ex-
ample of this is Digital Equipment
Corp.’s VAX family of computers. IBM
says to jump ship to its new Micro Chan-
nel, but we may well see the PC-compat-

continued




ARCHER.

QUALITY ABOVE ALL

Arche Rival 386™ Personal Computer
The Arc de Triomphe de E'Etoile

Arche Pro-File 286™ and 386" Servers Arche Station 88™ Personal Computer Arche Super Station 286~ Personal Computer
The Washington Arch The Arch of Titus ‘The Arch of Seplimus Severus

™
- .
QUALITYABOVEALL™ [~
[
While others in the computer industry seem | 2! =
preoccupied with offering cheap technology, I —
Arche Technologies offers something . C i

YEAR different: Quality Technology.
ARCHE ] That’s why every Arche product is designed by
il some of the best engineers in the business, and
WARR ANTY ' why each unit is hand assembled in the United EDITORS
! States, passing through a rigorous series of tests CHOICE
dad and inspections.

1-800-422-4674
Arche Technologies, Inc:, Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539

Arche, Arche Logo, Rival 286, Rival 386 Pro-File 86 Server, Pro-File 380 Server, Station 88, Super Station 2806, and Quality Above All are trademirks of Arche Technologics, fuc.
®Arche Technologies, Inc., 1988. The Bettmann Archive, In¢
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ible market move gracefully toward
NuBus, either with a few built-in PC
AT-compatible slots for existing periph-
erals or with a minicomputer-style, op-
tional bus adapter and PC AT-compati-
ble card cage.

Where would this leave users? Prob-
ably better off. First, we wouldn’t lose
our investment in expansion cards. Sec-
ond, we could grow into a new, more
powerful architecture as our needs de-
manded without sacrificing industry-

standard memory slots. Third, having

expansion options in common with the

growing Mac II market could bring on

the sort of bargain prices that the PC AT
bus market now enjoys.

Dr. James G. Collins

Melbourne, FL

Printer Woes

Regarding Don Crabb’s laments about
Apple (“*What’s Up with Apple?,” Au-
gust): The software problems associated
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Power. Speed. Performance.
We listened to you and added
hundreds of features to PC-Write.

Larger Files — Break the 60K file
limit! Use all available DOS memory
to edit large documents. Rapidly
search and switch between related
files. Lock files on a network

More Formats — Edit multiple
columns on-screen.Or mark text as
abox, then position and format it
Create tables and scripts faster.

Easier To Use — Stay on track with
on-screen “reminder” lines. Select
page layout and fonts with new
menus. Fix typing mistakes with our
improved spelling checker.

New catalog adds value.
We offer popular products that
work well with PC-Write.
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New Capabilities — Choose
products such as InSet™ graphics,
WordFinder™ thesaurus, or popular
soft font, grammar checker, foreign
language, and scientific packages

Special Discounts — Registered
PC-Write users get phone support and
reduced prices for all products

Stillonly $89.

The $89 registration fee gives you
software, user’s guide with tutorial,
phone support, two free updates, and
our newsletter. PC-Write 3.0 s still
shareware, so you can give copies t0
others to try, free!

Order PC-Write 3.0 today.

Call 1-800-888-8088 BYTZ
90-day money-back guarantee
PC-Write is not shareware outside tha U.S. snd
Canada. PC-Write ™ Quicksoft. WordFinder ™
Microlytics, tnSet ™ InSet Systems. Quicksoft,

Inc., 219 First Ave N #224-BYTZ, Seattle, WA
98109. 208-282-0452

Quicksoft
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with the Imagewriter LQ, which took me
4 months to sort out, give a new meaning
to the word ‘‘stonewall.” Apparently
what you see is indeed what you get; no
more, no less.
Spencer Merz
Waltham, MA

MacTip

Your special section on the Macintosh
(August) is great. I have one piece of in-
formation that just might be handy to
pass on to everyone.

When you have a situation in which
you have to click and type, then click
somewhere else and type, and so on, try
the Tab key instead of the mouse. In most
situations, the Tab key will move the cur-
sor between fields for you.

Mark Favor
Bowie, TX

FIXES

* The address and phone number given
for Xanadu in “Hyper Activity” (Octo-
ber) are wrong. The correct information
is as follows: The Xanadu Operating
Co., 550 California Ave., Suite 101,
Palo Alto, CA 94306, (415) 856-4112.

® The listings we published in “T800
and Counting” (November) contained
errors. Here are the correct listings:

(a)

CHAN OF INT chanl, chan2:
—channel declarations

PAR
INT A : - local variable scope is
- first SEQ
SEQ

chan2 ? A - input into A ¢n chan2
chanl ! 6 - output 6 onchanl

INT B : - local variable scope is
~ the second SEQ (not shared)
SEQ
chanl ? B - input on chanl into B
chan2 ! 9 - output a 9 on chan2

(b)

PLACED PAR
PROCESSOR 0 T8 - processor 0 is a T800
PLACE chan0.out AT 11nk0.out : - put
—-chan0 at hard 1ink0.out
navier.stokes( ) - solve the Navier-
-Stokes equations
PROCESSOR 1 T8 - processor 1 1s a T800
PLACE chan0.1in AT 1ink0.1in : — put
—chanl.in at hard 1ink0.1in
graphics.output( ) - dump the output (in
-real time)
]



At Microsoft,

frst we

it

possible.

If you happened to catch the
January 1975 issue of Popular
Electromnics, you were one of the
lucky few to witness the debut of
the personal computer.

contraption that was the early
personal computer and turn it
into the powerful machine that
has literally changed the way we
work, required some important

ImpOSSlble asit HOW 1O *READ” FM TUNER SPECIFICATIONS StepS. The ﬁrst
seems, a magazine _E\)l_)_!llﬁl’ Electronics | order of business

withlessthanone- |~ - - was to create not
tenth the reader-  Worlds First Minicomputer Kit simply products,
ship of Time or o Rival Commercial Models... but standards.
Newsweeklaunched ™5 o= | Microsoft® BASIC
a technology race became the first
roughly parallel to universal program-
that of the space ALSO in TS tsu: '| ming language for
program. i < s || the personal com-
Italsolaunched * sy aepoRts: '| puter. And set a
acompany that | ERraRe standard upon
immediately (MR emesae= | which an industry

assumed CeNter 7y worid wasnt waiiing We were. COULd grow.

stage in the exciting
new world of personal comput-
ing. The company was Microsoft,
and the tenet upon which it was
founded was a simple one. To see
a computer on every desk and in
every home.

To take that rudimentary new

The PC makes its debut.

Next came what
is now the world standard PC
operating system, MS-DOS;
developed by us and chosen by
IBM for its first personal com-
puters. Today, 20 million machines
run on it, and so does a billion-
dollar software industry.

And when the Macintosh® was
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being developed, we were there.
That early participation allowed
us to write its richest and most
important software. These cru-
cial pieces include the powerful

final focus that original Micro-
soft vision. Through Windows,
any number of software applica-
tions will seamlessly integrate.
Sophisticated spreadsheet pro-

grams.
| Powerful
word proc-
essors. Inter-
active databases.

All effortlessly
accessible.

And in MS®

0S/2, the new
operating system

we developed
jointly with IBM,
the Windows
technology

Networking made practical, with software driving the network. (called Presenta-

Microsoft Word, the much-
applauded Microsoft Excel, and
Microsoft Works, the single-
solution program for the diverse
needs of small business.

As we were contributing to
the development of the Mac, we
were also developing a system
to put graphics interface tech-
nology into the world of IBM®
PCs and compatibles.

The introduction of Microsoft
Windows in 1985 meant that
an easy-to-understand desktop
graphical environment now
appeared on PCs. Ultimately,
this friendly screen will forever
replace the cold theater of
character-based computing

But Windows is more than just
a useful tool. It is an important
technological feat, one that
becomes critical to bringing into

) (ataiugat EASSERES |5t :rn:s..-EE:\

Fi ”“?c;‘

. . T——?
MS-DOS with Windows. Mac. MS OS/2. Three ways to go. One driver. Microsoft.

tion Manager) gets even more
exciting. Opening up mega-
amounts of power and memory.
Opening up your screen to do
several tasks at once. And open-
ing up endless possibilities for
developers using the Microsoft
family of languages.

But all this doesnt end at the
desktop. With Microsoft OS/2 LAN
(local area network) Manager, its as
easy and natural to work on a net-
work as it is to work alone.

By linking users via software,
information can be shared and
exchanged by members of a
group. Projects are worked on
together, instead of bit by bit.
And it's amazing how a com-
pany communicates once it's
joined by electronic mail.

There is no question that the
advanced productivity spring-
ing from today’s personal com-
puter is the direct result of our
continued commitment to supe-
rior technology.

But even so, that’s only half of
the equation.
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a more finished look. And no
matter what application youre
using, Windows will take over

macros from other programs.
The new generation of PCs
will run OS/2 with Presentation

A Thenwe

the job of running
your printer.
° ° There isalso
a hardware
complement
to graphical
o applications: —
—— the Micro-
“FBLNSHT.XLS soft Mouse.
Options Macro Window The philosophy behind Micro-  working with pictures makes the  An unprece- : "
soft includes another, equally work you turn out much more dented 1.5 mil-
file 1mportant, notion. That interesting. Which is why the  lion users have
New allthetech-  introduction of Microsoft Win-  found that a simple ‘ T
3 5 5 Open... nology inthe  dows to the IBM PC and com- point and click elimi- mumbo-junibo kevboard commands.
: L IR . world doesnt  patibles brought with it a whole  nates complicated keyboard Manager, taking our graphical
t Design Print Recalc LastView adduptoa new category of software with commands. screen to even greater heights. By
: ) ) hange... hillof beans  impressive credentials. Like Our Windows spreadsheet unlocking the capability of these
Franchise Information Exit unless it is machines, users can easily switch
About... practical, O - between programs almost instantly:
: . FEasy commands from useful and’ _l-..‘/!\:. ‘:_.,-:.—:m.._..:.; Members of a Workgroqp Can
E W Advertising pull-down menus make - above all, work together on an unlimited
ge § B Research window-shopping easy. easy. number of tasks.

Unless it makes sense.

That’s why, whether you're
using a Microsoft application
on a Mac, an MS-DOS or even
an OS/2 machine, it will have a
comforting familiarity. Because

O Profit and loss

And finally, every kind of pro-
gram, from spreadsheets to elec-
tronic mail to word processing,
works in a common way. To the
— user, learning one 1s a quick step
toward learning them all. To the

§ O Development :
§ [ Projected Sales| §
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Futurs Forians

MODIFY HELP

today’s computers share a Saes s corporate bottom line, it means
common software guardian. GG, T = far less valuable time and money
Microsoft. e are spent on training.
........ LRl Thanks to our ground- . WYSIWYG. as in What You See But the real practicality of the
325617 $1620 ; ) "— Is What You Get. ; :
; e breaking work on the graph No translation 1weded graphical user interface comes
1 $1367 Chkk ical interface for the IBM ’ ' to life when, inevitably, it appears

{ PCand its compati-

program, Micro-
| Dles,virtually every

on every computer screen, every-
soft Excel, goes

where. And networking becomes
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tures instead of words, arranged
like papers on a desk. Naturally,

tation applications that let you
create a sophisticated graphics
show, from your office instead
of the art studios.

With Windows giving laser
printers their marching orders,
all manner of documents take on

porate America. More powerful

than any other; it also easily deliv-

ers sophisticated charts, graphs,
text and data pulled simultane-
ously from several souices. And
to make it even easier, we built it
to graciously accept files and

| personal computer /"7 - TeoF . = e sofarbeyond  not only possible, but required
. A can give its user a i 'g‘* "" %F_’;,,L{rr \m q‘% 3 just simple in this competitive world.
1947 1988 : { simpler way to .; e mae\ b \a \ number- When you think about it, the
: get a lot more / ‘ . crunching  goal Microsoft set in 1975 of see-
done.Witha = T (ot it has  ingacomputer on every desk
screen that = received  and in every home seems close
thinksin picc©~———ess® desktop publishing And presen-  unparalleled acceptance incor-  at hand. Because, at Microsoft,

our fierce pursuit of technology
comes with a promise to keep.
Making it all make sense.
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Making it all make sense.

< 1988 Microsoft Corporation. Microsoft, the Microsoft logo, MS-DOS and MS are registered trademarks and Making it all make sense is uIn{(h'marl."uf,\lir rosoft
Corporation. IBM is a registered trademark of International Business Machines Corporation. Macintosh and Mac arc registered tradomnarks of Apple Computer. Ine
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Keeping a Perspective on Viruses
Dear Jerry,

As a great admirer of your and Mr. Ni-
vens’s work, it saddens me to read of
your exaggerated fear of viruses. I have
been a sysop for several years on several
different types of systems, ranging from
an IBM PC AT to even 8-bit (a less repu-
table computer type cannot be found)
computer systems. My current system is
an XT-class AT&T PC6300 with 60
megabytes of drive space.

As a sysop of a larger-scale system, I
have many files going in and out of my
system, both from users and from the
international FidoNet mail network. A
virus cannot be transmitted through a
dongle (a hardware security device)
while it is attached to a parallel port; it’s
unlikely that a virus can enter any kind of
data that would affect the system mem-
ory or disk drive(s). Virus transmission
can be done with expansion cards, but
not with copy-protection dongles.

As a rule, public domain (shareware,
what have you) programs are usually
well tested and devoid of harmful infec-
tious programs. If we get an upload from
someone we don’t know, and we don’t
recognize it, we don’t run it to begin
with. If the program is then downloaded
to another system of a user, and it proves
to be harmful, it is then removed.

At one point, my system was infected
by a virus that allocated itself as bad sec-
tors and was well beyond my reach to fix
without reformatting my drive. I knew
that it came from one of my users, but I
didn’t know who or what program it was.
We can at times have hundreds of ar-
chived files to sort through, and if we get
hit, there’s nothing you can do but delete
files and start over. The virus’s sole pur-
pose, by the way, was to fragment my
hard disk drive, one sector at a time.

Viruses can come from any source,
truly enough. About your only clues are
if a package comes from an unknown
software house or user, contains no in-
struction files (e.g., *.DOC or *.TXT,),
is distributed under public domain pre-
cepts, or is simply unsavory looking. Be-
yond that, and aside from a detailed de-

bug or analysis of the program, you
cannot tell if you’re in for trouble or not.
Oddly enough, if a program is pirated, it
is more often than not quite safe. Many
piracy groups mean to do nothing more
than distribute the “broken” software. In
general, if the source is older than 21
and/or is a relative or friend, you should
be safe with duplicates.

If a program is in any way suspicious,
simply don’t run it, or wipe it out. Also,
programs from retail sources are usually
reliable. . . most of the time.

Lastly, beware of software that is
packaged as public domain, shareware,
and so on, that is actually a pirated ver-

sion of a reputable package. One example .

is a package called FIGHTER.ARC,
which was actually a cracked version of
subLOGIC’s Jet. All evidence of the
original company was wiped out and re-
placed with notices of the program’s
“public domain” origin. I got this pack-
age from an upload from a user. I was
lucky in that FIGHTER was harmless,
but I’ve seen what not-so-harmless ones
have done to other sysops.
Michael Kitchin
Potomac, MD

Well, I wouldn’t call it an exaggerated
Sear of viruses; I go whole days without
thinking about them. Perhaps I did over-
dramatize, particularly in the case of the
dongles. I really consider dongles an un-
likely source of virus infection. But I
don’t think it’s impossible.

As for my protection system, I won’t
run software of unknown origins on my
primary system; and all my software is
backed up on a WORM drive, so that if
somehow I do get an infection, a disk re-
Jormat followed by a restoration from the
WORM cures all. —Jerry

continued

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458,
oron BIX as “Jerryp.”
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Four ways to build
better C programs...

. POWER

sV
SCREEN
$129

Screen [/() manager.
Features: < screen painter - virtual screens
data validation ~ context sensitive help
unlimited screens -~ definable keys
& much more!

CTooLS

PLUS
$129

Full featured function library.
For Microsoft C 5.0 and QuickC.
Features: -~ TSR support ~ direct video access
VGA and EGA support -~ windows and
menus  DOS memory allocation  interrupt
service routines = & much more!

C ASYNCH

MANAGER
$175

Asynchronous communication manager.
Features: - speeds to 19.2K baud
XON/XOFF protocol < hardware
handshaking = XModem file transfer = 1/0
buffers up to 64K < & much more!

TURBOC

TooLS
$129

Full featured fu ‘ction library.
For Borland’s Turbo C.
Features: = TSR support - direct video
access  VGA and EGA support ~ windows
and menus - DOS memory allocation
interrupt service routines © & much more!

We're Blaise Computing, manufacturers of high quality
function libraries designed to reduce the time and technical
expertise required for serious applications development.

All of our packages include a comprehensive user refer-
ence manual with extensive examples, and sample programs.

Satisfaction guaranteed or return within 30 days for a
full refund.

We have a full line of products for C and Pascal. For a
free brochure or to order call

800-333-8087!
A
I h [ 4 _ _ ]
BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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Correcting Word 4.0’s Macro Delays
Dear Jerry,

Allan Fries’s advice on Microsoft
Word 4.0’s macro delays (July) was not
quite correct; the delays are longer the
further from the top of the current page
you are, and Word is not page-oriented.
You could type all day and still be on
page 1. So to reduce response time, you
simply repaginate the document. Unless
you’re ready to print, don’t even verify
the page breaks. You’ll see the macros

react much faster than at the end of a long
unrepaginated document.

The delay, however, does need to be
corrected by Microsoft, as does the fact
that you can’t view a simple list of
macros and their hot keys—they’re
mixed up (in alphabetical order) with the
rest of the glossary. Even so, as Mr.
Fries says, Word 4.0 is the most elegant
and versatile writing tool there is.

Robert E. Hawkins
Greenville, MS
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Thanks for the tip. I thought there was
something odd about the way the macro
delays happened.

I'm not using Microsoft Word at the
moment. It’s a good editor with a lot of
features, though, and I sure don’t dis-
courage anyone from using it.—Jerry

Found: Two Medical Dictionaries
Dear Jerry,

I noticed Michael Hanson’s letter in-
quiring about a medical dictionary
(June), and I wanted to tell you about the
dictionary I’ve been using.

I’'m a graduate student at the Univer-
sity of Southern California, and I'm
writing my dissertation on legal ethics.
I’ve been using a legal dictionary with
my IBM PC that has been very useful.
The software is produced by R. A. Davis
& Associates (520 South Marengo, Pasa-
dena, CA 91101, (818) 794-6532). The
version I am using works on all IBM PCs
and clones, and it is compatible with a
large number of word processing sys-
tems. [ understand that the company that
wrote the package also has dictionaries
available for medical, engineering, gen-
eral sciences, and social science fields.

Clifton V. Philpott
Los Angeles, CA

Thanks.—Jerry

Dear Jerry,

Aiming a spelling checker at a medi-
cal CD-ROM is a clever solution for pro-
ducing a dictionary, as you said in your
reply to Michael Hanson. However, an
easier and possibly cheaper solution for
those without the CD-ROM would be to
buy Stedman’s Medical Dictionary ($89)
from Reference Software (330 Townsend
St., San Francisco, CA 94107).

Stephen Furlong
Randolph, MA
Thanks.—Jerry
The Case for GOTOs
Dear Jerry,

I have a few comments to make on
your column entitled *“Transparent Con-
versions? Hah!”* (March).

First, your decision to use trial-and-
error techniques for the program conver-
sion violates one of the cardinal princi-
ples of software engineering. The reason
people go to universities to study com-
puter science instead of computer art is
because you’re supposed to use scientific
techniques in computing, and the trial-
and-error approach is definitely not one
of them. It might be OK if you're con-

continued




Choosing the Right
Database Developme

db_VISTA Il Delivers High Performance

C Programmers

With No Hidden Costs.

For database applications devel-
opment, you want a system with
performance, portability, and full
functionality at a competitive
price. But there’s more to it than
that. The long term costs assoc-
iated with extended development
schedules, frequent maintenance,
excessive royalties, or the inability
to handle complex data relation-
ships are often overlooked. These
hidden costs can be quite a shock
after you have made a commit-
ment and are midway through
application development, or
worse yet, in production.

With db_VISTA III from Raima,
there are no surprises. It provides
powerful database capability with
tremendous overall cost savings.
The heart of the system is
db_VISTA, a high performance
DBMS that uses B-tree indexing
and the network database model
file structure to minimize over-
head and provide fast data access.
Our SQL-based db_QUERY
provides a relational view of the
network structure, without sacri-
ficing performance. And
db_REVISE lets you easily
redesign your database. The
entire db_VISTA IlI system is
fault tolerant and complete source
code is available.

db_VISTA Ill delivers
continuous high performance

Relational »
DBMS

d))/l{l’A n

Access tima

Database size

_ dbVISTA Il provides
consistent development schedules

Relational »

DBMS db_VISTA It
+

Development time

Design complexity

db_VISTA: High Performance DBMS
Multi-user

Fast data access: B-tree indexing, network
database model, virtual memory disk caching
Multiple Database Access

Referential integrity

Automatic recovery

Record and file locking

Database consistency check

Easy-to-use interactive access programs

Data Definition Language patterned after C
db_QUERY: SQL-based Query

Relational interface to db_VISTA databases
Yields extraordinary performance

Build ad hoc queries & reports

db_REVISE: Database Restructure Program
Redesign your database

Converts existing data to revised design
Upgrade remote end user locations easily

Add WKS Library for Lotus 1-2-3

Fast C interface to Lotus, dBASE and others
Operating Systems: VMS, ULTRIX, UNIX
System V, BSD 4.2, SunOS, QNX, XENIX, 05/2,
MSDOS, Macintosh, MS Windows

C Compilers: VAX, UNIX, XENIX, SunOS,
Microsoft, Lattice, TurboC, LightspeedC, MPW
LANs: NFS, 3Com, NetWare, LifeNet, Banyan,
and any other MS-DOS NetBIOS-compatible
LAN. AppleShare and network-independent
versions also.

Thousands of C progra
over 50 countries world wi
chosen Raima’s db VISTA
Here are the reasons why:

Fast data access
Minimal data redundancy
C source code available
Automatic recovery
Multi-user support
Portable to VMS, UNIX,
0S5/2, MS-DOS and
Macintosh

SQL-based relational query
No royalties

Professional services
Superior support

Maybe it’s time that you checked
out db_VISTA III. Consider all the
costs. It could be the easiest choice
you ever made.

CALL:

1-800-db-RAIMA
(that's 1-800-327-2462)

Ask about the many other products
and services Raima Corporation
offers, including consulting, appli-
cation development, and training.

RAIMA®

CORPORATION
©

N
Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)828-4636 Telex: 6503018237 MC1 UW  FAX: (206)828-3131 In Texas call: (214)231-3131 ;
Intemnational: U.K.: (0992)500919 Germany: 07127/5244 Switzerland: (01)72504 10 France: (147 7277 77 Benelux: (02159)46 814 Sweden: (013)124780 [31]

Finland: (90)42 051

© 1988 Raima Corporation
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verting four lines of code, but not for
anything more.

Second, I agree with Bruce Tonkin’s
approach. In fact, that is the recom-
mended style for interpretive BASIC. An
understanding of the behavioral charac-
teristics of interpreters and compilers
will make this clear.

An interpreter is a program that takes
in each line of source code, converts it to
machine code for the computer to under-
stand, and executes it immediately. This

process is repeated for each and every
line of source code it encounters, irre-
spective of how many times the line of
code is encountered. This line-by-line
interpretation results in slow program
execution, since the computer spends
more of its time interpreting rather than
computing. One of the techniques of im-
proving program performance is to use
GOTOs wherever possible, instead of
GOSUB-like commands when calling a
module, since the latter require that the

IF DESKTOP

WERE A BUICK,

PCTgX WOULD BE
A LAMBORGHINI.

You'd expect us to say PC TEX is hot—so don’t take our word for it. In their
desktop publishing systems catcgory, INFOWORLD rated PCTEX #1. They said:

*...No non-TgX-based program has such typological aesthet-
ics...enormously flexible and offers complete control over the

And from PCMAGAZINE: “... PC TgX offers ample rewards. You can
achieve incredible precision in formatting text, especially math-

PUBLISHING

Ry

B ! output of your printer...”

¢ PC Tox

b ematical expressions.”
[_ SOBLDOOOOVO0OK

TRY

with a standard
desktop system and
you’ll see that for complex

TEXVEQE O
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scientific and mathematical
Jormulation and notation,
PC TEX leaves the others
back in the dust.
FORMATTING with
textbook quality and
unsurpassed placement
of

TYPE that rivals
professional typesetting:

all yours. Pick the type you like
from 30+ Bitstream font families.
FLEXIBILTY Camera-ready,
publisher-ready manuscripts are
fast and easy. Author to printed
piece time reduces, author con-
trol increases.

information on a PC TgX configuration

TEST DRIVE IT.

For a free PC TgX demo diskette, the
new PC TgX 88 product catalog and

for your system, give us a call at
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calling address be pushed into a stack
and popped back after the execution of
the module: GOTOs do not.

A compiler, on the other hand, takes
in the source program file, translates it
into machine code once only, and creates
an output object file that after linking is
ready to execute. Program execution is
fast, since the source code is translated
only once, and the resultant module can
be executed by the operating system as
often as required without retranslation.
Hence, GOSUB-like commands are
preferable to GOTOs from the point of
view of modularity and program
readability.

Third, I don’t agree with either you or
Edsger Dijkstra that GOTOs are harm-
ful. Careless use of GOTOs, yes; con-
trolled use, no. In fact, for certain real-
time applications in which procedure or
subroutine call overheads are undesir-
able, or even when you’re trying to es-
cape the structured constructs due to a
particular condition, GOTOs can be
invaluable.

There are certain taboos about GO-
TOs, though. The main one is never to
use a GOTO to pass control from one
module or procedure into the middle of
another. That will constitute what is
known as “pathological connection” and
can indeed be harmful.

GOTOs can be likened to very sharp
knives. To say, *“very sharp knives are
dangerous, so don’t use them” is the
wrong admonition. The proper advice
should be, “very sharp knives are dan-
gerous, so use them with care.”

Dogmatic use of the structured con-
structs can be harmful. And structured
programming does not mean GOTOless
programming. Indeed, the key to suc-
cessful computing is flexibility.

Mobolaji E. Osunsanya
Lagos, Nigeria

Your letter brings back memories of the
early days of my column, when GOTO
was often—and vehemently—debated.

My own view is that GOTO statements
sometimes make things a lot easier, but
the problem is not the GOTO; it’s the
label to which the GOTO refers: When
you're trying to analyze code and you
can't figure out how the program goes to
that label, you can go mildly nuts; then
when you discover there are three differ-
ent ways it can get there, it gets worse.
Thus, when someone sends me a pro-
gram, I really would prefer that it didn’t
have GOTO statements.

On the other hand, I'm not above using
them once in a while myself when I'm in a
hurry and no one’s looking. —Jerry @




Leprecard Hard Disk Cards

ecards feature components utilizing the latest technology. Low power drives mean less
strain on your systems, lower operating temperature, and longer component life.
You get a 1 year warranty, unlimited technical support, and our illustrated
installation and user's guide. Models available for IBM PC/XT and
compatibles, as well as TANDY 1000/A/SX/TX/TL/SL.

FREE SOFTWARE including TakeTwo, the backup utility PC MAGAZINE
named Editors Choice in 1986 & 1987, and PC-KWIK disk cacheing from Muitisoft.

21M8 32M8 32M8 49mM8B 65MB
48ms 48ms 40ms 28ms* 16ms*

$299 $339 $389 $549 $649
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Internal kits for PC/XT/AT
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AT rails. 1.44MB for PC/XT

includes high speed Western t
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FREE TAKE TWO floppy backup software.
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20MBKIT  $279
«Sea ’gale 87225 - 21.4MB/65ms.
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LepreFAX Modems

“One of the Laserjet’s strongest competitors”
INFOWORLD October 5, 1987 -

® Printer utility software

® Serial and Parallel interfaces

® 120 day TRW on site maintainance -_)

® 1 year Warranty

® 100% HP Laserjet. & Laserjet + compatible

® g resident & 5 downloadable soft fonts standard

e Options: All HP style font cartridges Toner Cartridge 529

Internal

e Includes IBM AT rails, and cables.
® SpeedStor or Ontrack large drive software.
* Formatted, Partitioned & Tested.

SIZE MODEL SPEED CAPACITY PRICE

® Easy to use POP-up Menus
e Sends ASCII or word processing files
® Internal 4800bps, $289

External
8359

9600bps $559

® Prints on stardard dot-matrix or laser printers

® Sends/Receives from any Group 3 fax machine

® Automated sending during low phone rate periads

® Portable external plugs into PC/XT/AT serial part, $359

Seagate ST251 40ms 42MB  $359
Seagate ST251-1 30ms 42MB  $449
Toshiba Drive MK 134 25ms 44MB $499

Seagate ST4096 28ms 80MB 5599

Maxtor 1140 27ms 117MB  $1669
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1.44M8B floppy drive-Genuine Western Digital combination Hard
disk/floppy controller-American made Maxiswitch 84 or 101 key
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BIOS- 1 year warranty - 30 day money back guarantee.

e
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EGA Card & EGA Monitor $1495

Orchid Designer VGA Card &
NEC Multisync Il Monitor

Orchid VGA Card & Multiscan Monitor $1595

$1895

® Federal Express shipping just $1.50 per pound
® 3t) Day Money Back Guarantee
® Corporate & Institutional PO's accepted
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When you want to talk computers..

ATARI COMPUTERS AMIGA SOFTWARE MS/DOS SYSTEMS
800XL 64K Computer .. . ... ... 84.99 | New Tek Inc. NEC APC-IV Powermate . . . .2,399.00
130XE 132K Computer. . .. . .. 139.00 | Digi-View 2.0 ..... ... .. .. ... 149.00 | PC-TOO 80286 1.2MB, 512K . .899.00
520ST-FM RGB/Color Syst. . . .789.00 | Digi-Paint. . .. ... .. .. .. .. ... 44.99 | Zenith Laptops. . ... ... ... ... . Call
1040ST Color System . . . ... .. . Call | Sub-Logic Corp.

SF1224 Color Monitor . . ... .. 329.00 | Flight Simulator Il . .. ... ... ..
XF551 Disk Drive (XL/XE)....189.00 | Word Perfect Corp.
Word Perfect .. . ....... ... ..
Word Perfect Library
MACINTOSH PRODUCTS
TOSHIBA
Atari 800XL & XF551 Disk 000 $799
. $279 Laptop
Drive & Software
Includes: BOOXL, 551 Drive, & Star Raiders,
Missile Command, Asterioids, Defender, Qix. OLYMPIA MU LTI FU NCTION CARDS
. $ AST
NP 30, Mac 150 CPS 339 6-Pak Plus 576 Board .. ... .. 149.00
ATARI ST SOFTWARE Hard Drives Hot Shot 286 Accelerator . . . .. 349.00
CMS Hercules
Access MacStack 60 .. ........ ... .. 899.00 | ColorCard. .. ... .. ... ... .. 169.00
Leaderboard Golf ... ... ... . .. 24.99 | Everex Graphics Card Plus ... .... .. 199.00
Accolade 40MB SCSI . ... ... 999.00 | Intel
TestDrive .. ................ 2799 | 60MB Tape Backup......... 899.00 | Inboard 386 Board .. .. ... ... 899.00
Avant Garde PCPC 5th Generation
PC Ditto (IBM Emulation) . . . . .. 64.99 | MacBottom HD45 . . ... ... .. 1149.00 | Logical Connection 256K . . . .. 429.00
Michtron Floppy Drives Quadram
Leatherneck . ... .. ... ... .. .. 29.99 | Cutting Edge Quad386XT 80386 PC-Upgr. . .899.00
Soft Logik Corp. 800K Floppy External.. ... . .. 189.00 | Video 7
Publishing Partner . ... ... ... 64.99 | Mirror Technologies Vega V.G.A. Adapter . .. ... .. 299 00
Timeworks 800K Floppy External . . ... ... 199.00 | Zuckerboard
Desktop Publisher. . ... ... .. .. 84.99 | Monitors Color Card w/Parallel Port . . . .. 89.99
gIP s 00 :etr\:lc%rk S’:%%cialties
rofessional Gem ... .. ... ... 119.00 ighTopFPD ... .. ... ... .. 1199.00
Word Perfect Corp. Cornerstone MS/DOS SOFTWARE
Word Perfect. .. ............ 189.00 | SinglePage Display SE. ... .. 899.00 | Ashton-Tate
SinglePage Display Il .. ... .. 999.00 [d-Base i+ ........... .. ..399.00
Sigma Designs Borland
Laser View Display for Il ... .1,749.00 | Quattro . ... .. ... ... .. .. .. 169.00
Absoft Memory Upgrades 5th Generation
ACBasic .................. 139.00 | Dove Computer Fastback Plus . ... ... ... ... .. 89.99
Aegis Development Mac Snap 2SE ... ... ... .. .. 469.00 | Fox Software
Animator/images . . . ... ... . ... 89.99 | Scanners Fox Base & Development ... .219.00
Oraw Plus . ............. ..149.00 | AST IMS|
Sonix . ... .. ... .. .4999 | Turboscan . ..... .. ... ... . 1,349.00 | Optimouse w/dr. Halo. . ... .. .. 89.99
Discovery Software New Image Logitec
Marander Il ... ... ... ... ..... 3199 | MacScan Pro.. ... ... . . .. 2495.00 | Hi-Res Buss Mouse . . ...99.00
Electronic Arts Lotus
Deluxe Video 1.2 . ... ... .. ... Lotus 1.23 ... ... ... .. ... .. 299.00
Gold Disk Software ; Software Publishing
Pagesetter w/Text ed. . ... ... 89.99 | Ast Premium 286 & 386 . .. ... .. Call | First Choice  (Special) . .. . .. 59.99
Micro lllusions IBM PS/2 25, 30, 50, 60, 80. .. .. Call | word Pertect Corp.
Dynamic Cad . ... ....... .. 349.00 | Leading Edge ... ... ... ... .. 899.00 | word Perfect 50 .. ... ... ..229.00

SELECT FROM
OVER 3000
PRODUCTS

WE SHIP 90%
OF ALL ORD
WITHIN 24

COMPUTER MAIL ORDER
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......... When you want to talk price.

MONITORS MODEMS PRINTERS

Amdek Anchor Atari
Video 210A 12" Amber . ... ... 89.00 | 6480 C64/128 1200 Baud . . ... 99.99 | XDM-121 Letter Quality XL-XE 209.00
Video 410 12”A/G/W . .. .(ea)) 149.00 | 520 ST520/1040 1200 Baud ..129.00 | XM-M801 XL-XE Dot Matrix . . . 199.00
Magnavox 1200E 1200 Baud Internal . . . .. 75.99 | XM-M804 ST Dot Matrix. . . . .. 199.00
7BM623 12" TTL Amber .. ... .79.99 | Atari Brother
e gggjgmpg:;{g 18900 | XMM301 XL/XE 300 Baud . ... 44.99 | M-1509 180cps 132col.. . . ... 389.00
9CMO53 14" EGA P '379.00 | SX-212 StModem ......... .. 89.99 | HR-20 22cps Daisywheel. . . .. 379.00
9CMO82 14" VGA Display. . . .429.00 | Avatex ] .
NEC 1200 Hc External .. ... ... ... 99.99 | 120D 120cps Dot Matrix. . . . .. 159.00
GS-1400 14" Monochr. TTL ..219.00 | 2400 Externat .. ....... ..... 179.00 | Premier-35 35cps Daisywheel . 549.00
JC-1402 Multisync-It ... ... ... 619.00 | Best Products Epson
Packard Bell 2400 Baud 2 Card w/software 149.00 | FX-850 240cps, 80 col.. ... ... .. Call
PB-1418F 14" Filat TTL A/IG/W . . . . .. Everex FX-1050 264cps, 132 col .. ... .. Call
..................... ea.) 119.00 | Evercom 2400 Baud External .209.00 | LQ-500 180 cps, 24-wire ... .. .. .Call
PB-1420CG 14" Mid-Res CGA 269.00 LQ-850 330 cps, 80 col. .. ... ... Call
PB-1422EG 14" Hi-Res EGA . .369.00 LQ-1050 330 cps, 24-wire . . . . .. Call
gﬁ;‘ec‘g%rég:i;‘ccas" Monitor .399.00 FX-850, FX-1050. . . ... ... ... ... New
ot Hewlett-Packard
’g";’.‘(f 127 TTL Amber ... ... 149.00 2225A Thinkjet .. ........... 369.00
. " . NEC
CHETSSORIE VG AIDISplayEREni649:00 P2200 Pinwriter 24-wire . . .. . . 379.00
P5200 265 cps, 24-wire. . . ... 599.00
Anchor 1200 Baud zi:isggt 8265 cps, 132 col... ... 789.00
External 399 Okimate 20 color printer ... . .129.00
ML-182 180 cps, 80 col .. .. .. 249.00
Hayes ML-320 300 cps, 80 col ... ... 379.00
Smartmodem 300 Ext. . ... ... 159.00 | pmL-390 24 wire, 270 cps ... .. 519.00

Smartmodem 1200 Iint. . . . . . .. 279.00

Magnavox CM 8762 T200 Extornal .. ...
14’° RGB/Comp. $269 | 2400 Extornal

Practical Peripherals
1200 Baud Internal. ... .. ... ..
2400 Baud Stand Alone

Atari 9pre :
AA314 DS/DD ST Disk . .....219.00 | 2*90RT 2400 Baud Atar
LD (For iy 1o Drive -€19:00 | pirect 1200 Baud Externat ... 109.00 | EPSON LX-800
C.LTD 20MB (A2000) . .. ... .. 769.00 Direct 2400 Baud External . . . . 199.00 150 CPS s
C.LTD 33MB (A2000) . . ... ... 879.00 m Dot Matrix 189
C.LTD 44MB (A2000) . . . . . .. 1099.00
Panasonic

C.LTD 50MB (A2000) .. .. ... 1139.00 :
C.LTD AS00 SCSI Controiler 176,00 | Maxwell SN ) G, Gl Baka o Uiy
indus MD1-M SS/DD 5% ... .. ... .. 8.49 x-g}gg; i ;% cps, gg co:- . ;gg-gg
GT Disk Drive Atari XL/XE . ...199.00 | MD2-DM DS/DD 5% .. .. ... .. 9.49 - ! CPS, 8L CO1. 4y . a3
GTS-100 ST Drive ... ....... 219.00 | MF1-DDM SS/DD 32" ... ... .. 12.49 g{'P;‘ﬁ?:So?Qco cps, 132 col...479.00
Sysgen MF2-DDM DS/DD 3%2" ... .. .. 18.49 | B o v40 oos. 80 col 179100
Bridgefile 5% .. ... .. ... ... 259.00 | MC-6000 DC-600 Tape. .. ... .. 23.99 | NX.1000C 064}’, 38 Interface . 179.00
Seagate Technologies Sony NX.15 120 ops, 132 col . 329.00
ngés 20MB Drive ... ... .. 249.00 | MD1D SS/IDD 5%" ... ... . ... 6.99 | Toshiba "o oo O ‘

h . MD2D DS/DD 52" . ... .. ... ... 7.99 | P321-SL 216 cps, 24-wire ... .479.00
Atari ST 30 Meg Hard Drive . 68900 MFD-1DD SS/DD 31/2"

........ 11.99 | P351-SX 300 cps, 24-wire . ...999.00

Amiga 2000 20MB Hard/Drive . 629.00 MED-20D DS/DD 3%" .. . .. 16.99

in the U.S.A. and in Canada

Call toll-free: 1-800-233- 8950

Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 N
Educational, Governmental and Corporate Organlzatlons call toll-free 1-800-221-4283 M,cmcwpm“
CMO, 101 Reighard Ave., Dept. A1, Williamsport, PA 17701 MARLRTING CopinCIL

,,,,,, —Try

OVER 350.000 SATISFIED CUSTOMERS « ALL MAJOR CREDIT CARDS ACCEPTED « CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks
to clear. For faster delivery, use your credit card or send cashier's check or bank money order. Credit cards are not charged until we ship. Pennsylvania and
Maryland residents add appropriate sales tax. All prices are U.S.A. prices and are subject to change, and all items are subject to availability. Defective software
will be replaced with the same item only. Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty.
We cannot guarantee compatibility. All sales are final and returned shipments are subject to a restocking fee. We are not responsible for typographic or photographic
errors.
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ASK BYTE

Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

An EPROM Emulator
Dear Steve,

I am writing for two reasons.

First, I have an EPROM board with its
own operating system, but the “burn-
test-debug-burn” cycle is a chore, and
I’m losing EPROMs in the process. Stu-
art R. Ball’s emulator (*“Build the
Emulo-8,” April 1986) is almost the
ideal solution; it emulates EPROMs from
2716 up to 2764, but my needs are for
27128s t0 27512s.

Since Mr. Ball’s article was published
more than 2 years ago, I’m not sure that
he is at the same address, so I’m writing
to you. Could you tell me how you would
modify his design to emulate a wider
range of EPROMs, particularly the
275127 Or you could design one of your
own from scratch. This project would be
usable by any computer with a serial
port, so BYTE readers would surely wel-
come it. I would like to see the emulator
do the following:

e Emulate the full range of EPROMs
currently on the market. .

¢ Provide a maximum of 64K bytes of
RAM for socketed chips (e.g., eight
6264s). You shouldn’t have to install the
entire 64K bytes of memory. Regardless
of what amount of memory you install, it
would be mapped in a single, contiguous
block. You would install the correct
number of 6264s (eight, four, or two),
depending on whether a 27512, 27256,
or 27128 was being emulated.

¢ Direct output to a specific 6264 RAM
chip. A user-written assembly language
program on the host computer would
prompt for the number of 8K-byte blocks
to be transferred. From the default start
address, the program would transfer a
block of data over the serial port. At the
end of each block transfer, the emulator
would switch to the next chip and down-
load the next block until the designated
number of blocks had been transferred. I
foresee that, when debugging a ROMable
development project, I could change a
specific byte in a selected chip. In this
way, I could download, test, return to the
host, correct the error, and download
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however many bytes were required to fix
the bug.

Undoubtedly, a BASIC version of the
program would come from the Circuit
Cellar. You could challenge BYTE read-
ers to convert it to write their own in as-
sembly language for the microcomputer
of their choice. BYTE could publish the
best of the lot, and the authors would
place them in the public domain.

Regarding my second question: Often,

IN ASK BYTE, Steve Ciarcia, a computer con-
sultant and electronics engineer, answers
questions on any area of microcomputing and
his Circuit Cellar projects. The most repre-
sentative questions will be answered and pub-
lished. Send your inquiry to

Ask BYTE
One Phoenix Mill Lane
Peterborough, NH 03458

Due to the high volume of inquiries, we
cannot guarantee a personal reply. All letters
and photographs become the property of
Steve Ciarcia and cannot be returned.

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Tom Camrell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley, Dick
Sawyer, Robert Stek, and Mark Voorhees.

I have read in the pages of BYTE and
other computer periodicals that most
knowledgeable engincers agree that the
MC68000 processor family is superior to
the iAPX. Though the 68000’s superior-
ity is arguable, no one denies that its lin-
ear memory addressing is easier to pro-
gram than the 80x86’s segmented
memory.

Your Circuit Cellar designs usually
use the latest chips, but I have yet to see
one designed around a member of the
MC68000 family. In recent years, you
have given us ZAP (Z80), the SB180
(HD64180 running Z-System), MPX-16
(8088 running CP/M-86 and MS-DOS),
and the CCAT (POACH 80286 running
MS-DOS). If there is a bias in favor of the
Intel chips, please tell us why. If not, it

should be a challenge for you to design a
68000-based computer.

Basil Johnson

Nepean, Ontario, Canada

Stuart R. Ball’s design can be readily
modified to accommodate larger
EPROMs. To emulate a 27512, you need
16 address lines; the published design
has 12 driven by IC2, a 4040 I12-bit
binary counter, and a 13th driven by half
of IC9, a D flip-flop clocked by the last
stage of IC2. The simplest way to get the
16 address lines is to replace IC2 and half
of IC9 with two 74LS393 (or similar—
e.g., 74HC393, 74HCT393) dual binary
counters. These counters are cascaded in
such a fashion that the high-order output
of one counter drives the input of the next-
higher counter. The 16 outputs of these
counters become address lines, which
can be buffered in the same way as the
ones shown in Mr. Ball’s design. You
should add another 74LS244 package to
the design in order to handle the extra
lines. You could use multiplexers such as
74LS157s in place of the 74LS244 pack-
ages to allow control of RAM addresses
Jrom two sources.

For the additional RAM, the simplest
route would be to use two 43256 32K-
byte by 8-bit chips. The AlS line low en-
ables one RAM, and A1S5 high enables the
other (you’ll need an inverter here).
Given the relatively low cost of 43256s
from sources such as Jameco and JDR
(about $12), this approach makes consid-
erable economic sense. A somewhat more
complex approach, closer to your de-
scription, would use a 74LS138 decoder
with select inputs that are driven by
Al3-AlS. The eight outputs of the '138
each enable a 6264 or similar 8K-byte by
8-bit RAM chip.

A reasonable way to add address selec-
tion to this design would be to replace the
two 74L8393 counters with four 74LS161
presettable counters, with A-F readout
thumbwheel switches to select the count,
and a debounced push button activating
the LOAD inputs of the counters to set the
value selected onto the address lines.

continued
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Circle 93 on Reader Service Card

Let Your Instruments
Do The Talking.™

Talk to your instruments with
DADiSP-488. Use over 150 func-
tions to display and analyze your
waveforms, as easy as typing a
name. Run external data acquisition
software, or your own analysis
programs. Create new functions
with DADISP Macros.

e —
the First Spreadsheet
designed exclusively for
Scientists and Engineers.

(617) 577-1133

Ask about DADiSP for IBM-PC/XT/AT,
DEC MicroVAX. HP9000, Masscomp
5000, and Sun Workstations. For further
information write DSP Development
Corporation, One Kendall Square,
Cambridge, MA 02139, (617) 577-1133
Mention this magazine and receive an
Evaluation Disk FREE. A $20 value.

9. DSP

Development
Corporation
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With these simple modifications, you
can extend Ball’s design to the size you
require and incorporate the features you
want.

On to your second question. The Intel
versus Motorola debate has been an end-
less one. In general, programmers seem
to prefer the orthogonal architecture of
the 68000 series, although there are
many less vocal programmers who like
the 80x86 series best. The content of the
debate is frequently misleading, for ex-
ample, the 68000’s virtue of linear mem-
ory is eliminated when you use the 68451
or 68851 memory management units,
since they segment or page memory. The
net effect is like Intel, with extra hard-
ware to get it. Thus, the 68000 series
doesn’t always have linear memory.

While I might, with unlimited re-
sources, be tempted to develop a 68000-
series design, there are a number of rea-
sons for not doing so in the real world.
Engineers like myself tend to be more in-
terested in hardware than software, and
the 68000 requires more attention to soft-
ware. To cover development costs, I
would need to think in terms of commer-
cial products. Products require support,
and that means a knowledgeable staff.
All these expenses would need to be
covered by sales, and Motorola isn’t
doing all that well against Intel in the vol-
ume industrial markets that spell the dif-
Jerence between success and bankrupicy.

Additional reasons for going with Intel
Jor designs like the CCAT include the rel-
atively low cost of designing for MS-DOS
as opposed to, for example, 0S-9. My
staff is already experienced and familiar
with the chips we work with; I have ac-
cess to less expertise in the 68000 arena,
and developing that expertise would re-
quire resources best expended in other di-
rections at the present time. The market
outlook for a 68000 design is rather
limited, and too many people fighting
over too small a pie makes us all starve.
With all this said, however, there is an
ongoing project based on the 68000 in
Circuit Cellar INK.

For two ways to convert 68000 designs
to use 68020s, see the June 20, 1985, and
January 9, 1986, issues of EDN. —Steve

Too Many Files
Dear Steve,

I’ve been trying for months to find an
explanation for a Too Many Files Open
message from the operating system while
it’s running a COM file from a Turbo
Pascal source code.

The boot disk has a CONFIG.SYS
with the lines FILES=30 and BUF-
FERS=30. The DOS manual doesn’t

say anything about how to fix this error,

and for this particular application I need

more than 15 files opened simultane-

ously (15 is the maximum number of
files I get before the message appears).

Is there some way to fix this error?
Santiago Lopez
Tampico, Mexico

Your Too Many Files Open problem is
due to the limit DOS places on the num-
ber of file handles that can be open at one
time. This limit is either the default 8 if
you don’t specify a different number in
your CONFIG.SYS file, the number you
specify, or 20—whichever is smaller. In
other words, you cannot have more than
15 files open at one time in any version
earlier than DOS 3.3, no matter what you
put into the CONFIG.SYS file.

Now, why only 15? Well, DOS takes
the first five for the DOS devices stdin
(keyboard), stdout (screen), stdprn,
stderr, and aux or coml. This leaves 15
handles for you.

It is possible to open more files using
DOS versions earlier than 3. 3 by building
your own file control blocks. See the IBM
DOS technical reference manual for de-
tails on this method of opening files. This
is complicated using Turbo Pascal, but 1
believe it is possible.

If you can run DOS 3.3, you can in-
crease the number of allowable handles
Jor your program by using DOS function
67H (set handle count). You'll still have
to set the FILES= statement in CON-
FIG.SYS to allow the larger number of
handles. Again, see the IBM DOS 3.3
technical reference manual for details.

The more common method of getting
around this problem is to open files when
needed and close them when they're not
in use. Remember that when opening a
file to write to it, you will need to open the
file in append mode to prevent losing all
previously written data. —Steve

The Mysterious Vanishing Graphics
Dear Steve,

I am a Spanish computer enthusiast. I
have an old Commodore-64 and a Sin-
clair 