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—Ethan Winer, PC Magazine, on Turbo Basic

)

onto “new ground in the
price/performanc
—John H. Mayer, Computer

See the technological - -
excellence of Turbo C,

~ Turbo Pascal and

Turbo Basic!

i -Meet Turbo Prolog 2.0:
* Artificial Thitelligence like
<you've never seen it! ‘

b




The Critics Agree: Borland®
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“Turbo C ... will stun you with in-RAM
compilations that operate at warp speed.”

Turbo C's® sleek
compiler is so fast
+ and powerful, we
| used it to write our
equation solver,
Eureka.™ Even better,
& all that muscle is
== wrapped in a smooth,
integrated environment with every-
thing you need to make writing,
editing and compiling your programs
a snap:

e Compiles 10,000 lines per minute*

 Online, context-sensitive help

¢ ANSI compatible

¢ Six memory models—tiny to huge

« 450 library functions

e Utilities: Librarian, Make, GREP

« Source code for MicroCalc
spreadsheet

¢ Command-line version of the compiler

« Inline assembly that lets you mix
C and assembler

System Requirements For the IBM PS/2™ and the I1BM® family of
personal computers and all 100% compatibles. PC-DOS (MS-DOS) 2.0 or
later. 384K RAM.

—Richard Hale Shaw, PC Magazine

* Professional-quality graphics library

supporting VGA, CGA, EGA, Hercules,

and IBM 8514
* Interfaces with Turbo Pascal 4.0
and Turbo Prolog

Just $99.95

€€ A lightning fast, fully featured C
compiler suitable for almost every-
thing ... Borland's Turbo C compiler
is flexible, fast and friendly.

—Peter Feldman, PC Week 99

\ NOW YOV CAN)

Heap Sort
Turbo C 1.5 | Microsoft C 5.0

Compile time 4.7 sec. 16.3 sec.
Compile & link

lime 7.4 sec. » 19.5 sec.
Execute time 10.5 sec. 15.5 sec.
Object code size 1119 1313
Execution size 6392 7891

Sort benchmark run on an 8 MHz 1BM AT using Turbo C version 1.5 and
the Turbo Linker version 1.1; Microsoft C version 5.0 and the MS overlay
linker version 3.61,

“Turbo Pascal 4.0 flies
40 iS balliStiC'” —Tom Swan,

Almost from
its introduction,
Turbo Pascal® has
been the world-
wide Pascal stan-
dard. It's fast. It's
flexible. It's affor-
dable. And it
gives you full controt.

Compile more than 27,000 lines
of code per minute*. And work in a
complete, integrated programming
environment with pull-down menus
and a full-featured editor.

You don't have to swap code in
and out to beat the 64K barrier; it's
designed for large programs. Break
your code into convenient modules
and work with them swiftly and
separately. If there's an error in
one, you can see it and fix it.

System Requirements For the iBM PS/2™ and the |BM®(amilyof
personal computers and all 100% compatibles. PC-DOS{MS-D0S)2.0 or
later. 384K RAM.

t Customer satisfaction is our main concern: if within 60 days of purchase
this product does not perform in accordance with our claims. call our
customer service department. and we will arrange a refund.

All Borland products are trademarks or registered trademarks of Boelaid Inter-
national. Inc, Otter brand and product names are trademarks of their respective
Tolders. Copyright ©1988 Borland International. hc. Bl 12304
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like a rocket ...

[987 Programmer’s Journal

Powerful features include:

¢ Producing EXE files

 Separate compilation

e Built-in project management

¢ Graph unit including support
for IBM CGA, EGA, VGA, and
3270, Hercules and ATT 6300

* Online, context-sensitive help

*Run on an 8 MHz IBM PC AT.

Add expertise:
The Turbo Pascal Toolboxes
Start with Turbo Pascal Tutor for
just $69.95 and add the others as
your interests and expertise grow:
 Database Toolbox
« Editor Toolbox
 Graphix Toolbox

* Numerical Methods Toolbox
¢ GameWorks

Toolboxes require Turbo Pascal 4.0
Just $99.95 each

66 Each new Turbo Pascal 4.0 Tool-
box is a virtual treasure of program-
ming methods and tips.

—Giovanni Perrone, PC Week 99

Circle 34 on Reader Service Card
(DEALERS: 35)

YOURE NOT ,
A wimp, PoiNDex -\
TEN , YOU JUST

NEED TURBO
BAsIc!

“Turbo Basic compiles faster than
anything [ have seen.” —suanwine, pc Magazine

Turbo Basic® is
the lightning-fast
Basic compiler
with a total devel-
opment environ-
ment that puts you
in full control.
Even novices can
write professional programs with
Turbo Basic's full-screen windowed
editor, pull-down menus, and trace
debugging system. You also get a long
list of innovative Borland features
like binary disk files, true recursion,
and increased compilation control.
Plus the ability to create programs as
large as your system’s memory can
hold—not just a cramped 64K.

The choice is basic: Turbo Basic!

Just $99.95!

€6 Turbo Basic, simply put, is an
incredibly good product . .. Not only
is this the most advanced BASIC
ever, but Borland has lived up to
its Turbo tradition.

— William Zachmann, Computerworld 99

Add another Basic advantage:
The Turbo Basic Toolboxes

¢ The Database Toolbox
¢ The Editor Toolbox

Toolboxes require Turbo Basic 1.1
Just $99.95 each.

System Requirements For the IBM PS/2™ and the IBM® family of
personal computers and ail 100% compatibles. PC-DOS (MS-DOS) 2.0 or
later. 384K RAM. 640K to compile 100lboxes.

Compare the BASIC differences

uuuuuuuuuuuu Turlv)owé;s:i’c l l‘ ) 1 ﬂbuickBASib 4,0 Ebmbilgf. . ! OLickBASIC 40 lr}}é{:rpreLer
gg[;llg—i;aoieLliir;(kEw 3 sec. 7 sec. _

| Sizeof EXE 28387 2080 -
E/%g;g; e 0.16 sec. 16.5 sec. 215 sec.
E/)%nggg;ime 0.16 sec. % 286.3 sec. 292.3 sec. o

The Elkins Optimization Benchmark program from March 1988 issue of Computer Language was used. The Program was run on an !|BM
PS/2 Model 60 with 80287. The benchmark tests compiler’s ability L optimize loop-invariant code. unused code. expression and condi-

Lional evaluation.
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59 Turbo Prolog 2.0: Powerful Artificial
Intelligence for your real-world applications!

» _ More new features! Turbo Prolog Toolbox is
' 6 toolboxes in one!

An external database system

for developing large databases. More than 80 tools and 8,000
Supports B+ trees and EMS lines of source-code help you build
« Source code for a fully-featured | your own Turbo Prolog applications.
Prolog interpreter written Includes toolboxes for menus,
entirely in Turbo Prolog. Plus screen and report layouts, business
step-by-step instructions to adapt graphics, communications, file-
it or include it as is in your own transfer capabilities, parser
applications! generators, and more!
* Support for the Borland Toolbox requires Turbo Prolog 2.0

New Turbo Prolog® 2.0 lets you
harness powerful Al techniques.
And you don’t have to be an expert
programmer or artificial intelli-
gence genius!

You get an all-new Prolog
compiler that’s been optimized to
produce smaller and more efficient
programs than ever before. An
improved full-screen, completely
customizable editor with easy pull-

Graphics Interface, the same
professional-quality graphics
in Turbo Pascal, Turbo C,
and Quattro

* Improved windowing

* Powerful exception handling
and error trapping features

¢ Full compatibility with Turbo C
so the two languages can call
each other freely

¢ Supports multiple internal

Just $99.95

€6 If I had to pick one single

recommendation for people who

want to try to keep up with the

computer revolution. 1'd say,

‘Get and learn Turbo Prolog.’
—Jerry Pournelle, Byte 1/88

An affordable, fast, and easy-to-use

down menus. All-new documenta- databases language. )

tion, including a tutorial rich with « High-resolution video support —Darryl Rubin, Al Expert 99
examples and instructions to take

you all the way from basic program- Just $149.95! -~

ming to advanced techniques. Even = ==

online help! 60-Day Money-back Guarantee t =

System Requirements For the 1BM PS/2™ and the IBM® family of For the dealer nearest you

::;Tr?é:znégu;rs and all 100% compatibles. PC-DOS (MS-DOS) 2.0 or Ca“ (800) 543-7548 595%9

Circle 36 on Reader Service Card (DEALERS: 37)
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‘What’s New

Short Takes

Dell System 310, a fast 80386
machine

UR/Forth 1.10, Forth under OS/2
SoftPC, emulates an IBM PC XT
in software

EasyTalk, souping up
the Toshiba laptop
GrandView, for planning
and project managing
Forget-Me-Not, a calendar/timer
TSR program

FIRST IMPRESSIONS

Sun’s Newest Workstation:
the Sun386i

by Tom Thompson

A microcomputer workstation
that has Unix multitasking with
a window-based interface,

and can run several virtual
MS-DOS PCs.

IBM’s OS/2 Extended Edition
by Rich Malloy

All the features of the Standard
Edition, plus its own

database manager and an array

of communications interfaces.

REVIEWS

Product Focus: Fast Drives
for Modern Times

by Stan Miastkowski
40-megabyte hard disks are
becoming standard equipment.

Outclassing the AT

by John Unger and Stan
Miastkowski

A look at the strengths and
weaknesses of systems from
Amdek, Arche Technologies,
Epson, Leading Edge,

and PC’s Limited.

Seeing Colors on the Mac SE
by Don Crabb

With the ColorVue SE, the Mac
SE shows its true colors.
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VM/386: A Virtual Solution

by Namir Clement Shammas

A multitasking program manager
for 80386-based machines.

Concurrent DOS 386

by Alex Lane

This multitasking operating
system also supports additional
terminals.

A Supercharger for BASIC
Compilers

by Namir Clement Shammas
ProBas subroutines add speed
and power to Microsoft BASIC.

Graphic Design for the PC AT
by Lamont Wood

Designer bridges the worlds of
drawing and bit-mapped images.

Need Some Space?

by Diana Gabaldon

Increase the capacity of your hard
disk with NewSpace.

COLUMNS

Computing at Chaos Manor:
Dr. Pournelle vs. the Virus
by Jerry Pournelle

Jerry observes the West Coast
Computer Faire and gives

a prescription.

Applications Only:

From Shareware to Hyperware
by Ezra Shapiro

Ezra looks at MindReader,
PC-Write, the Pointing Device
Adapter, XHELP, and HyperDA.

Some Assembly Required:
The Pitfalls of Porting, Part 1
by Rick Grehan

Our newest column illustrates
the programming techniques
that underlie today’s and
tomorrow’s software, and gives
you lots of useful, hands-on
code besides.

COVERPHOTOGRAPHY: PAUL AVIS © 1988
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226 Introduction: Multitasking

229 Fair Share
by Jonathan Robie
However you choose to implement
it, resource sharing provides
more efficient use of your system.

239 It’sa Natural
by Bud E. Smith
From virtual memory to virtual
machines, the 80386 is designed
for the multitasking world.

251 Weighing the Options
by Brett Glass
A look at the inner workings
of multitasking systems, and
a comparison of products
currently available.
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by Michael Benjamin Parker
With Mailbox, you can write
multitasking programs that
you can port to many different
machines and operating systems.

274 Resource Guide
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ISDN—a new technology that
could change the way we use
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A look at the system software and
some directions for HAL’s use.

301 A Turbo TSR
by Scott Robert Ladd
Turbo Pascal has everything you
need to craft your own TSRs.

305 Fast Track vs. Failsafe
by Dick Pountain
It may not be as fast as other RISC
chips, but VIPER’s error-free
design could be a life-and-death
matter at Mach 3.
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Infroducing HIWIRE"

Wintek’s smARTWORK® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HiWIRE, an electronic-
schematic program that is
easy to learn and use.

With a click of the mouse
button, you can extract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library’s symbols or
create your own by combining
labels, lines, and arcs.

HiWIRE Advantages

[0 Easy-to-learn mouse/menu-
driven operation

O Complete documentation
and tutorial

O Extensive TTL, CMOS, micro-
processor, and discrete-
component libraries

0O Rubberbanding

Europe: RIVA ud., Engl

[J Moving, copying, mirroring,

and rotating of symbols

[ Text-string searching

[1 Multiple display windows

O High-quality schematics
from printers and plotters

[ Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

[0 Schematic/layout cross
checking

[J 800 number for free tech-
nical support

System Requirements

1 IBM Personal Computer,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
or later

(1 IBM Color/Graphics
Adapter or EGA with RGB
color monitor

[J Microsoft Mouse

0 IBM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer, and/or:

d, Phone: 04862-74004, Telex: 859502/Australia: Entertainment Audio Ply. Ltd., Phone: (08) 363-0454/Brazil: C

o AT

O Houston Instrument DMP-40,
41, 42, 51, 52 or Hewlett-
Packard 7470, 7475, 7550,
7580, 7585, 7586 plotter

High Performance at Low Cost

At $895, HiIWIRE delivers
quality schematics quickly
and easily. You don'’t need

‘to guess whether or not HIWIRE

is right for you. Our money-
back guarantee lets you try
it for 30 days at absolutely

no risk. Call (800) 742-6809
toll free today and put HiWIRE
to work tomorrow.

Wintek Corporation

1801 South Street

Lafayette, IN 47904-2993
Telephone: (800) 742-6809

or in Indiana (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

etk i

“HIWIRE" is a trademark, and “smARTWORK",
“Wintek", and the Wintek logo are registered
trademarks of Wintek Corporation.

g

E Uda., Phone: (044) 224-5616
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BYTE polls COMDEX
attendees on which
operating systems will
become dominant

hile we were at the Spring

COMDEX in Atlanta, we

asked attendees, “Which

operating system will be
dominant 5 years from now?’’ The
answer we received was surprising—so
surprising, in fact, that newspapers all
over the country picked up the story.
(You may have seen a brief summary in
your local newspaper.) Here’s the full
story.

The poll was carefully worded to avoid
stacking the deck one way or the other.
For example, the ballot specifically
named several prominent operating sys-
tems: the Macintosh’s, DOS, OS/2, and
two different flavors of Unix (traditional
command-line Unixes and the new
graphical-interface Unixes like “Open
Look”). We also included an “other”
category, so that respondents could name
a less popular operating system.

We collected over 5000 ballots: OS/2
and DOS each garnered about 1600
votes, the Unixes captured roughly 1300,
the Macgota little over 200, and “other”
racked up some 500 votes.

Inplain terms, there was no winner. In
arandom poll such as this, variations of a
few hundred votes are meaningless: It’s
fair to say that DOS, OS/2, and the
Unixes finished in a dead heat.

The Mac’s poor showing is not signifi-
cant. Apple didn’t exhibit at COMDEX,
so I take the Mac’s low numbers in the
poll to be more indicative of Apple’s ab-
sence rather than low confidence in the
Mac as a viable machine. A poll at a
MacWorld Expo would undoubtedly
show MultiFinder and A/UX ranking
among the contenders.
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DRIBBLEWARE

No Aberration

The poll results were borne out on the
show floor, where there was no flood of
0S/2 software (a COMDEX joke re-
ferred to the few true OS/2 programs as
“dribbleware’’). All the major software
companies are working on OS/2 prod-
ucts, but much of the software being
shown was very, very far from finished.

The general feeling at COMDEX was
that OS/2 is indeed coming, but that it is
likely to be one of the dominant operat-
ing systems rather than the dominant sys-
tem. Why?

One answer lies in the large number of
generally satisfactory alternatives to
0OS/2. For example, when I asked soft-
ware developers what they were looking
for in OS/2, the almost unanimous
answer was ‘“‘access to big memory,”
with multitasking a distant second, and
Presentation Manager’s graphical prow-
ess an even more distant third.

Of course, Unix already offers multi-
tasking and access to major-league mem-
ory. Such programs as Phar Lap’s 386/
DOS-Extender—and even the somewhat
clunky Lotus/Intel/Microsoft 4.0 stan-
dard—also give you access to large mem-
ory; other alternatives like PC-MOS/
386, VM/386, and Concurrent DOS 386
(the latter two are reviewed in this issue)
let you multitask your current DOS pro-
grams. Also, programs like Windows
give you a serviceable graphical interface
without having to wait for Presentation
Manager.

In some cases, you don’t even need a
DOS alternative, shell, or extender for
extraordinary flexibility. As I write this,
I’m also simultaneously downloading my
morning BIX mail and messages while
printing out my daily schedule. Simple
multitaskinglike this is no big deal. All it
takes is my word processor, a back-
ground telecommunications program, a
print spooler, and plain old DOS 3.1.

Even at this point, you probably al-
ready can see why there’s no clear win-
ner in the operating-system wars. But it

gets even more muddled.

For example, there’s the next upgrade
of DOS waiting in the wings. It probably
will overcome some of the fundamental
limitations of the current DOS (like the
32-megabyte cap on hard disk size)—but
the new DOS’s file structure probably
will be incompatible not only with cur-
rent DOS, but with OS/2 as well.

It’s a safe bet that Microsoft will also
offer an 80386-specific version of
OS/2—one not hampered by the 80286’s
internal limitations (like the inelegant
and time-consuming “soft reboot” it uses
to switch from protected to real mode).

Who’s on First?

All this is confusing for end users and a
nightmare for software developers. In-
stead of one or two or even three major
standards, we're facing a future with up
to a dozen viable ways to boot and run an
Intel-family machine, plus at least three
different ways to boot and run a Mac.
And that’s not even looking at the many
excellent smaller operating systems.

That’s why our poll shows no clear
winners. For better or worse, you and I
are going to have to cope with and sort
out more choices, more options, and
more incompatibilities than ever before.

Of course, a multiplicity of standards
increases the need for objective informa-
tion on competing standards, and that’s
BYTE’s specialty. You can count on our
broad, non-machine-specific coverage to
help you sort through this morass of
choices and to help you match the right
hardware and software to the job at hand,
regardless of brand.

For your copy of our COMDEX re-
port, or for reports of PC Expo or the up-
coming MacWorld, please send $3 to:
Show Report, BYTE, One Phoenix Mill
Lane, Peterborough, NH 03458. Be sure
to specify which show report you want
and to include a return address.

—Fred Langa
Editor in Chief
(BIX name “flanga”)
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Can you cope with fame?
"ALR products make headlines. Broad
exposure from trade reviews and
national advertising campaigns create
public demand. This makes ALR dealers
very popular.”

Alan Weinberger - President -

The ASCII Group, a 180 member

nationwide chain

Can you say goodbye to

your middieman?
"ALR only sells through authorized
dealers which means you dont get a
knife stuck in your back. It also means
direct support from the factory.
Support from ALR's sales staff, cus-
tomer service staff and technical sup-
port staff. ALR also offers Dealer
Incentive Programs such as Flooring,
Co-Op Advertising, and some of the
highest margins in the industry."

Tom Diroff - President -

Technology Partners, Ann Arbor, Mi
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Do you have
what it takes
to be an ALR

dealer?

Can you be o
a

"Yes Man"?
"We've had to
learn to say yes,
alot. Yesto
speed, power
and
affordability. Yes
to Novell §
expandibility
and a complete
variety of
networking
solutions."

Sam Woo - President -
Micro Age Computer Store, Dallas, TX

Can you handle success?

If you think you can live with this kind of success, you may
have what it takes to be an authorized Advanced Logic
Research Reseller. If you know you can handle satisfying
customers with the most advanced computing systems
available, or your looking for an ALR dealer who already
is, call ALR today at

1-800-366-2574 and we'll send mx—_—
you dealer information

and a product package. Advanced Logic Research, Inc.
Moybe you do have 10 Chrysler, Irvine, CA 92718
what it takes. 714-581-6770

FAX:714-581-9240
Telex: 5106014525,

Answer back Advanced Logic
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Sharpen Your PC Skills While You
Build a Great Software Collection—
ONLY $6.65!

Reviewers Love Our Monthly Software!
Softdisk rating:” HEIEME" (4-stars) .....INCIDER, APR 1987

“...I highly recommend Loadstar. If you can afford only one
disk service, make it Loadstar...”
...................... STEVE LEVEN, COMMODORE MICROCOMPUTERS

Two disks each month
filled with lots of great
software for your IBM
PC", Apple II" or
Commodore 64/128.™

Learn From the Experts '

Draw on the vast experience of
our editors to provide you with
carefully selected software }
you can use each month,
from spreadsheets to role-
playing games, from telecom-
munications to accounting to recipe
programs. With easy-to-use docu-
mentation, you will master each
new application with confidence and ease.

% BIG MBLUE DISK

“...Big Blue Disk offers games, educational programs, product
reviews, programming utilities, and even commercial
programs. We had more fun than an ant at a picnic, and we’re
going tosubscribe!... RATING: HEEE Value for Money’ (4-
StATS) . iy L LN RSN N e FamiLy COMPUTING

BIG BLUE DISK (IBM PC version)
Contents of Issue #20

* Crazy Eights Classic card game with
a custom graphic card deck (how else
can you get the Eleven of Spades?).

* Print Utility Format documents to
output on your printer.

¢ Directory Label Printer Generate

Desomt Expenenced Inexpenswely labels for disks listing filenames.

Without investing a fortune, our monthly software will help you to see
why your personal computer is the most versatile and powerful tool you
own. You will know more about your computer , its capabilities, and
softwareforit, than you would have thought possible. At $6.65 perissue,

* Fireworks Construction Kit Create
your own simulated fireworks shows.

* PC-Key-Draw Complete professional
drawing program from OEDware."

our monthly software is the best value in software today.

Try our Monthly Software for Three Months
Every month your postman will bring you the latest issue of our
monthly software, contained on two unprotected 5%" diskettes. Each
issue is chock-full of our best software, including utilities, games,
home and business applications, and educational programs. Order

now and receive a special software gift absolutely free

* The “DETAB” Command Converts
tabs to multiple spaces when printing

text files,
(Awvailable as a Back Issue)

<% 5o
28 roufit Easi

Apple 11, C64/128, and 1BM PC, and are trademarks of Apple Computer Inc., Connmodore Business Machines Inc., and International Business Machines Inc.,
respectively. Available at Waldenbooks, B. Dalton Booksellers, and fine bookstores everywhere (cover price $9.95).

Please rush my free gift and start my three month
Ye o Subscription for only $19.95 postage paid. I
understand that this is a trial subscription and thatI am under no
obligation to continue beyond three months. (Canada/Mexico
$24.95, Owerseas $27.95) Make checks payable in U.S. funds.
Q BIGBLUE DISK" forIBM PC and compatibles. (5'4" disk)
Q BIG BLUE DISK™ for IBM PC and compatibles. (34" disk)
Q SOFTDISK"™ for Apple Il family & compatibles. (5'4" disk)
QO LOADSTAR™ for Commodore 64 & 128 family. (54" disk)

Name

Address
City State_ ZIP+4 -
Telephone

QVISA/MC  QAmEx  Q Payment Enclosed
Card# Exp. Date

Call Toll Free 1-800-831- 2694 -

(Louisiana Residents add 4% Sales Tax)
SOFTDISK Inc * P.O. Box 30008 * Shreveport, LA 71130- 0008
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FREE the bonus gift listed below which matches

grour computer when you order the next
three issues of our monthly software for your IBM PC,
Apple I or Commodore 64/128.

FREE for IBM PC—"Best of BIG BLUE DISK"” when you order
BIG BLUE DISK. Nine of the best programs from recentissues.

FREE for Apple II—"The Best of SOFTDISK"” when you order
SOFTDISK. Five of the best programs from recent issues.

FREE for C-64/128—"The Best of LOADSTAR"” when you order
LOADSTAR. 14 of the best programs from recent issues.

Your Satisfaction Guaranteed

If you are not satisfied with your purchase for any reason, return your
first issue for a full $19.95 refund. The free giftis yours to keep. You can’t
lose.

Circle 251 on Reader Service Card
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Staff-written highlights of developments
in technology and the microcomputer industry

Look Out, SQL: Here Come Object-Oriented Databases

Ithough we’ve been

told that the database in-
terface of the future will be
based on the Structured
Query Language, some ex-
perts predict that the rela-
tional database model and
SQL will be severely chal-
lenged within the next 5
years by object-oriented data-
bases. According to profes-
sor L.A. Rowe of the Univer-
sity of California at
Berkeley, the relational data-
base model is fine for tradi-
tional business applications
but inadequate for data-

bases used for CAD, scientif-
ic, and engineering applica-
tions. Relational databases
are suitable for applications
requiring a small number of
data types and a fairly sim-
ple set of relations. But they
are not well suited for data-
bases involving new data
types, such as graphics and
other complex objects, and
many relations with small
numbers of rows, Rowe says.
Rowe and a team of grad-
uate students are working on
a different type of database,
which they call “Post-

Flat-Panel VGA Displays Due
Next Year in Portables

y 1989 we’ll be seeing

portable computers
sporting flat-panel VGA
displays. One major manu-
facturer of thin-film
electroluminescent displays,
Planar Systems (Beaverton,
OR), now sells a 640- by
400-pixel electrolumines-
centscreen and plans to in-
troduce a 640- by 480-pixel
by 16-gray-scale VGA
display in 1989.

Planar’s Rolland Von
Stroh said the company is
working with both domestic
and Far East computer manu-
facturers on a number of
new projects involving flat-
panel displays. Such
screens are not limited to
portable applications; some
manufacturers plan to use 19-
inch flat-panel displays in
their engineering
workstations.

The next major develop-
ment in the flat-panel field
will be color displays, said
Von Stroh. Planar will intro-
duce full-color flat-panel
displays in military applica-
tions, such as airplane

cockpits, in early 1990, and
the first industrial applica-
tions of full-color flat-panel
displays will follow later
that year, he said.

Von Stroh predicted that
flat-panel displays will even-
tually capture a large share
of the CRT market. By 1995
they could have 50 percent
of the current CRT market,
he said. Flat-panel displays
have some advantages over
CRTs. They are, of course,
much more compact, have
much less glare because of
their flat surface, consume
much less power (14 watts
versus 50 to 100 watts), and
are more reliable (accord-
ing to Von Stroh, 45,000
hours mean time between
failure versus 10,000 hours
for CRTs). They cost 3to 5
times as much to make as
CRTs. However, Von Stroh
claimed that thin-film
electroluminescent displays
are already displacing backlit
LCD:s and gas-plasma dis-
plays because of things like
better contrast and greater
range of viewing angle.

Ingres,” that lets users add
new data types and customize
indexing methods depend-
ing on the application. The
database will also have for-
ward- and backward-chaining
rules for expert-system
applications.

Post-Ingres can store
“objects,” such as a graphics
image or a forms specifica-
tion, as arecord in the data-
base, based on an “object
ID number.” Objects can be
shared by multiple data-
bases. The approach Rowe
and his cohorts are develop-
ing will make it possible to
compile frequently used
queries and also store them
by ID number in the data-
base. Thus, an application
program could execute
“query #47,” which could be
a compiled binary record in
the database, for example.
This would greatly improve
performance of complex
queries.

Post-Ingres will also give
users access to historical data
stored on optical disks, re-
searchers say. In fact, the
system will support a three-
level hierarchy of storage—
hard disks, tapes, and opti-
cal disks—allowing transpar-
ent data access on all three
types of media. This capabil-
ity would be extremely use-
ful for accessing historical
data, such as archived med-
ical or legal records.

“Next-generation” data-
base systems will appear
within 3 to 5 years and will
be developed using object-
oriented programming and
window interfaces on graph-
ics workstations, Rowe pre-
dicts. Alphanumeric termi-
nals eventually will be
replaced by graphics work-
stations for most database
applications, he added.

continued

Nanobytes

¢ Despite being recog-
nized as technologically
impressive personal
computers, Atari’s ST
and Commodore’s
Amiga haven’t had the
kind of market success
enjoyed by machines from
IBM et al. and Apple. So
what’s the problem? Part
of the problem is that
‘“‘computers are not
powerful enough to be
used at home for anything
productive,” says Neil
Harris, director of product
marketing at Atari. “I
think the ST and the
Amiga are in the right
direction, but we're still
not there yet.” Harris
also blames the industry
press for not covering
the Atari machines
enough. “The computer
press is too busy analyz-
ing its readership,” he
says. He also cites less
malevolent forces, such
as the RAM shortage. As
for Atari’s success in
Europe, as opposed to the
U.S.: “MS-DOS wasn’t
entrenched overseas, and
there’s much less dispos-
able income there, so
when a lower-cost alter-
native was introduced, it
was embraced” by the
Europeans.
® Researchers at the Na-
tional Bureau of Stan-
dards (NBS) are work-
ing on tools for measuring
the performance and ef-
ficiency of multiproces-
sors. The tools differ
from software measure-
ment systems in that
they don’t affect the pro-
gram that’s being mea-
sured. The researchers at
the NBS Institute for
continued
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Computer Sciences and
Technology hope to ex-
amine such factors as in-
formation flow and pro-
cessing loads.
® Marlboro Man goes
optical: Optical data pro-
cessing is making its
way into the commercial
world. Carnegie-Mellon
University and Philip
Morris Corp. have built
adevice for inspecting
cigarette packs. The sys-
tem uses pattern-recogni-
tion techniques and is
considerably faster than
digital systems, a CMU
spokesperson said.
e “Thereis too much
piracy of intellectual
property, including
computer software,” U.S.
trade representative
Clayton Yeutter told the
International Computers
and Communications
Conference in Washing-
ton, D.C., recently. There
are standards for pat-
ents, trademarks, and
copyrights, but no en-
forcement teeth to make
these rules effective,
Yeutter said. “I.want some
clarification and effec-
tive delineation of funda-
mental principles to pro-
tect intellectual property
rights,” he said, and he
threatened that the U.S.
will take an aggressive
approach with other gov-
ernments in order to
achieve enforceable
agreements.
® Are you budding?
Have you written some
software but can’t find a
publisher? A company
called WCE. Publishing
(Surrey, BC, Canada)
says it’s looking for
“budding software writ-
ers with publishable
software” that could sell
for between $50 and
$100. The company
thinks “the days of the
megabuck software prod-
uct” are over. You can
continued
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New Chip Could Mean Lower-Priced 80386 Machines

I n an effort to minimize
software compatibility
problems across its line of
processors, Intel (Santa
Clara, CA) has developed a
new version of its 80386. The
new chip is aimed at “mid-
range personal computers,”
which don’t require the
high performance offered by
the current versions of the
80386 with the 32-bit data
bus. The new 386SX runs
at 16 MHz and uses a 16-bit
data bus and 24-bit address
bus, similar to the 80286.
However, the 386SX is sup-
posed to be able to run all
80386 software, although at
lower performance levels
than its full 32-bit brother.
Intel rates the performance of
the 80386 at 4 to 6 VAX
million instructions per sec-
ond (depending on if the
clock speed is 16, 20, or 24
MHz) and the 386SX at 3
MIPS. Intel is planning to re-
lease a similar version of
the 80387 numeric copro-
cessor; the 387SX is fully
compatible with the 80387.
The 386SX has the po-

tential to make 80386 soft-
ware accessible on more af-
fordable machines. With the
advent of powerful pro-
grams such as Windows/386,
which runs exclusively on
the 80386, the chip has be-
come attractive to a wide
range of users. However, cur-
rent 80386 machines are
too expensive for many indi-
viduals. The 386SX could
be the ticket to 80386-based
software for those users.
With the introduction of
the 386SX, Intel will discon-
tinue production of the 16-
MHz 80386. The chip maker
will focus on high perfor-
mance with the 80386 and on
lower-cost computers with
the 386SX, said product
manager Bruce Schechter.
The 80386 will continue to
be aimed at high-end per-
sonal computers, while the
386SX will become the
main processor for midrange
machines like today’s AT
class or PS/2 Models 50 and
60. Meanwhile, the 80286
will move downstream to the
lower end of the market,”

Will Neural Nets Put Patton in a Box?

D epending on the results
of the first part of a
multiphase contract

awarded by the U.S. Depart-

'ment of Defense (DoD), the

next generation of battlefield
commanders could have
pearl-handled Tempest-rated
cases around their silicon
brains—sort of a cloned Pat-
ton on casters. Computer
experts don’t agree on the po-
tential of neural networks,
but the DoD is investing
heavily in the new technol-
ogy and has just awarded a
contract to Hecht-Neilsen
Neurocomputers (San Diego,
CA), one of the first com-
panies to develop commercial
neural network products. So
far, nearly all the research
funding for neural network
projects is DoD-related.

The Electronics Technol-

ogy and Devices Laboratory
of the U.S. Army Labora-
tory Command awarded
Hecht-Nielsen this contract
to “identify Army battlefield
problems and develop a de-
sign for a battlefield neuro-
computer to satisfy the pro-
cessing requirement.”
Jacqueline Townsend, a
spokesperson for Hecht-Niel-
sen, said this first $50,000
phase is for “proof of con-
cept.” Assuming that the
concept is accepted by the
Army, phase two might be-
gin to define the actual sys-
tem, which, she said, “we
probably won’t be able to talk
about.”

Asked if a battlefield
computer might consist of
one of Hecht-Nielsen’s
Anza neural network plug-in
boards for an IBM PC AT

said Schechter. Intel expects
the 80286 to become the en-
try-level processor in its
product line; the 8088/8086
processors will gradually dis-
appear, Schechter said.

Intel emphasized that the
386SX is not pin-compatible
with the 80286. In fact, the
386SX is considerably small-
er than its predecessors.
With the less complex cir-
cuitry required in building
a 16-bit bus, the 386SX could
be ideal for portable com-
puters and add-in boards.

Several manufacturers al-
ready have production units;
although Intel won’t name
names, the most likely candi-
date is IBM, which plans to
introduce 80386-based ver-
sions of the Model 50 and
Model 60 next year. The chip
will be shipped in volume
in the fourth quarter. Initial-
ly, the 386SX will cost
$212 in quantities of 100 (the
80386 is $299). But
Schechter said that price dif-
ferential between the 80386
and the 386SX will increase
with volume production.

in a Tempest box, Townsend
replied that it is too early to
say what, if any, future con-
figurations might be.

While the idea of a swag-
gering robotic commander is
a bit farfetched, the inher-
ent capabilities of neural net-
works, such as learning,
pattern recognition, and asso-
ciative memory, would lend
themselves to defense appli-
cations. Performing danger-
ous and repetitive tasks,
radar, sonar, image pro-
cessing, data manipulation,
delivery of defense systems
with “humanlike discrimina-
tion” capabilities, “oppos-
ing force modeling (war-
gaming), and weapons
aiming and steering” are
some of the areas where
neural networks might be
used, according to Hecht-
Nielsen.

continued



If you can see the difference,
you must be looking at the price.

Hewlett-Packard Company
18110 S.E. 34th Street
Camas, WA 98607

Dear Reader:

This letter was printed on two of the finest printers available
today. One half on a laser printe r, the other on the new HP
DeskJet Printer. But which one pr inted which half? Hard to tell,
isn't it? 13

Small and quiet enough for your ow n desk, our HP DeskJet Printer
gives you clean, crisp text and gr aphics. Just like a laser. You
get perfect printing from A to Z. Look for yourself.

AaBbCcDdEe

So which half is from the laser prilinter and which from the HP™
DeskJet Printer for under $1,000? || Not sure? That’s the point.
To see the difference you've got t o look at the price. So call
for the name of your local dealer |land a free brochure on the new
HP DeskJet Printer at 1 800 752-09 |00 Ext. 908A.

i Sincerely,

Woilluse

{

? || HEWLETT-PACKARD COMPANY
{

! Greg/Wallace
|

1

!

3

!

Laser Printer HP DeskJet Printer

(é/' HEWLETT

PACKARD

©Hewlett-Packard Co. 1987
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reach WCE Publishing at
65-13880 74th Ave.,
Surrey, BC, Canada V3T
2T8, (604) 583-1600.

® IBM hopes to push the
‘““standardization” of its
Micro Channel archi-
tecture by licensing its
patents to companies that
want to build PS/2-like
computers, says Gordon
Campbell, chief executive
of Chips & Technologies
(San Jose, CA). “IBM
said it will license the
patent portfolio. That’s
very different from li-
censing the technology.
We in the industry have
missed what IBM has
been saying all along;
we’ve heard only what we
wanted to hear.” Camp-
bell said that by licensing
the IBM patent portfo-
lio, “a company is free to
build Micro Channel
products, but they have to
do all the work.” IBM
said that licensees will
have to pay ‘“a maximum
of 1 percent of sales reve-
nue” on a product that
uses an IBM patent; the
maximum is 5 percent,
depending on the number
of patents involved.

® Some of the well-to-do
are computing. Thirty-
eight percent of “afflu-
ent households” in the
U.S. have personal com-
puters, says a study by In-
ternational Research As-
sociates (Mamaroneck,
NY). And what’s the
machine of choice among
the upper crust? This
study says 13 percent of
the respondents have an
IBM PC, 10 percent have
Apples, and 7 percent
have Commodores.

¢ Versacad (Huntington
Beach, CA) has come out
with three HyperCard
stacks for users of its
VersaCAD/Macintosh
Edition. The hyperware—
Bill of Materials, Door
& Window Scheduling,

continued
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Compromise Brings Hope of High-Speed Modem Standard

here’s no standard
yet—but it’s coming.

That’s the word from two
U.S. companies spearhead-
ing the work for a standard
modem system that will work
faster than 9600 bits per
second over regular dial-up
phone lines. USRobotics
(Skokie, IL) and Telebit
(Mountain View, CA) have
reached a compromise and
asked CCITT, the Euro-
pean standards agency, to
give them more time to de-
velop a complete standard.

USRobotics (USR) is pro-
posing a system with one
high-speed channel, similar
to current lower-speed
modems. According to Dale
Walsh, USR’s vice president
of engineering, the main
channel would send data at a
top speed of 14,400 bps,
while a 450-bps back channel
would perform error cor-
rection and other protocol
functions. USR’s proposal
is supported by Rockwell,
Racal-Vadic, and Paradyne.

Telebit’s proposed sys-
tem uses more than 500 chan-
nels, each operating at rela-

tively low speed. According
to Ted Brown, manager of
systems engineering at Tele-
bit, the system normally
sends data at up to 18,000
bps, though lab results
show speeds of up to 28,000
bps.

Under the compromise,
the USR single-channel sys-
tem would be mandatory,
with Telebit’s multichannel
system as an option, and a
system for selecting between
the two. Walsh said USR
was pleased that work toward
a standard would continue.
“We’ve made significant
progress, and this way we
can work as a team to make
more progress,” he said.
Dwight Decker, Telebit’s di-
rector of modem engineer-
ing, agreed: “The critical
thing is that the compro-
mise means there really will
be a standard.”

Decker said the compro-
mise was supported by eight
modem manufacturers and
the national standards agen-
cies of Germany, France,
Spain, Sweden, and Switzer-
land. Both he and Walsh

Video Could Be the Key to Good

Color Printers

F orget that serial or par-
allel port connection for
your printer. To get the

state of the art in color
printer technology, you

may soon be hooking up your
computer’s video output di-
rectly to the printer.

Sony has developed a
thermal-transfer color printer
that, while designed pri-
marily for broadcasters who
want still photos from
videos, offers a tantalizing
glimpse of where color
printer technology is going.

The UP-5000 does have
an RS-232C port, but it’s
used for picture editing and
control, not for carrying the
actual print data. The
printer accepts a wide variety
of video inputs, including

standard National Television
System Committee (NTSC)
video and analog RGB, and
other standards like differ-
ential R-Y, B-Y and S-video.
The interface digitizes 8

bits of video and can print
256 variations of each of the
three primary colors (ma-
genta, yellow, and cyan).
That amounts to something
like 10 million possible
colors per pixel.

The printer captures
images in an internal buffer
and stores up to two frames.
You can view the image on a
color monitor and adjust the
color and tones under com-
puter control. A full-size
print from the UP-5000 is 6
by 4 inches, and the unit
will also do overhead trans-

said a draft standard should
be ready for examination by
the full study group early in
the next CCITT plenary
session, perhaps as soon as
next February.

USR favors a traditional
approach, using a single
main channel running at up
to 14,400 bps. Telebit wants
multiple channels running
up to 28,000 bps. USR’s
Walsh said that a multichan-
nel system can’t really run
that fast. “To achieve the
high speeds claimed [by
Telebit], they’re operating
beyond the available band-
width on a voice line,” he
said. “As soon as they get in-
terference on a real phone
line, it falls back to slower
speeds.”

Telebit’s Ted Brown
countered that the slower
speeds are still faster than a
single-channel system—up to
18,000 bps. In addition,
multichannel modems can
drop back by as little as 100
bps at a time; traditional
modems, on the other hand,
must drop by 2400 bps at a
time, he said.

parencies. It takes 67 sec-
onds for it to do its work on
each print using special
color thermal paper, and you
can print multiple copies
from the frame buffer.

Print quality is stun-
ning—virtually indistinguish-
able from a commercial

- color print, not at all like the

muted colors from most of
today’s color computer
printers. As you might ex-
pect, though, it’s not cheap.
The UP-5000, which will
be shipped in July, has a re-
tail price of $7000. But a
Sony spokesperson said he
expects the cost of the tech-
nology will fall dramatically
in the next couple of years,
bringing this type of color
printer within the price
range of individuals and
small companies.

continued
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Are You Floating on an Ocean of Data?
You need Navigational Guidance.

—|
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Discovers Relationships and

Knowledge Hidden in Large Databases

Navigate an Ocean of Data

Everyday, all over the world, the
number of databases and the
amount of data in each database
increases. The increasing size of a
database makes it-harder and
harder to understand what the data
means. Whether you are part of a
government agency, bank,
engineering:firm, insurance-
company, hospital or-any-organi-
zation which-relies-on: computers,
your database already-contains —

vast amounts of hidden knowledge.

You could, of course, get an-overall

view of some of the characterlstlcs =

of your data by using statistics. But
IXL, The Machine Learning.
System™, picks up where statistical
techniques leave off. It helps you
uncover the knowledge within your
database by:combining symbohc :
data analysis, induction and
deduction to discover inter-
dependencies and relationships.

Make Better Decisions

If you already use your data for
decision making, IXL (Induction on
eXtremely Large databases) can
help you make better decisions by
providing knowledge which may
surprise you.

IXL is flexible and allows you to
tailor your own ideas, which may
involve inexact and compound
concepts, by defining rules and

frames. It expects inaccuracies

and omissions in your data and
allows you to define your own
thresholds of error tolerance.

Use a New Technology

IXL relies on a novel and-advanced

machine learning algorithm
specifically designed

for dealing with large databases.

It is not just another simple imple-
mentation of the ID3 algorithm,

but combines insight from'a
number of powerful induction
methods such as AQ/INDUCE,
RX/Radix; etc. —

The induction method can be
based on user. defined:deductive
rules, frames and inheritance
methods; providing a uniform
integration of induction-and

“deduction.

Experience a Higher
Level of Versatility

You don’t have to be an expert in
Al or statistics to use IXL. An
intelligent user interface controls
your top level interaction and
allows you to define your own
criteria for induction with a great.
deal of ease. Our products are
known: for their efficiency.and ease
of use.

You may run IXL by itself or use
our Intelligence/Compiler™ expert
system development environment
to define your own forward,
backward or inexact rules, calls to

P A,

C functions, frames and
inheritance structures to be used
with IXL.

IXL includes'its own: data - manage-
ment module and' data transfer
ability, and accepts data'ina
variety of formats mcludmg
dBASE-II™, Lotus 123™ and

~ ASCllfiles. 7

You Need IXVLJ Now!

-~ Ifyou have a database, you need

XL now. The hidden knowledge -
you are unaware of:-today-could

_ influence your decisions for-
tomorrow.

Yes, | would like to discover the
knowledge hidden in'my database.

O Send me IXL at $490
OJ:Send IntelligencelCompilér at $490

Name:

Company:
Address:
Telephone:

O Visa

O Mastercard Number:

Expiration Date:
£ Check -ElMoney. Order is enclosed.

Shipping and handling: US $9.00, CanadalHawalI
Air $15.00, Overseas Air $35.00.

| system Requirements:. IBM PC/XT, PC/AT or PS/2;
512K memory. Send coupon to:

InteligenceWare, irc.
Leading in Artificial Intelligence Applications'

9800 'S. Sepulveda Blvd., Suite 730
Los Angeles, CA 90045 (213) 417-8896
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and CAD Text Proces-
sor—is packaged with ver-
sion 1.1 of VersaCAD

for the Mac.

e It seemed an unlikely
fit when Autodesk (Los
Gatos, CA) bought into
Ted Nelson’s Xanadu.
But the maker of Auto-
CAD sees the possibility
of using hypertext as a
means of managing and
sharing CAD drawings
generated by AutoCAD.
John Forbes, project
manager for AutoCAD,
said he envisions a dis-
tributed drawing manage-
ment system in which
users can connect archi-
tectural and engineering
drawings to text com-
ments. (For example, a
user could point to a loca-
tion on the drawing and

No More Golden Vaporware: Xanadu Products
Next Year, Nelson Says

he first products based

on the Xanadu hypertext
concept will ship sometime
next year, say Ted Nelson
and his Xanadu team. Nel-
son said the time has come to
“get this mother out of the
closet and onto peoples’
desks and into their minds.
We’re amember of the Gold-

en Vaporware Club, along
with Alan Kay’s Dynabook.”
The Xanadu Hypertext
System, said Nelson, would
create “a new unification of
applications. We’re going to
create a uniform data struc-
ture that developers of all
types of applications can
use.” A preliminary system

will be delivered to devel-
opers late this year, accord-
ing to Xanadu’s Roger
Gregory. “We’re looking at
Suns, Macintoshes, and IBM
PCs as platforms,” he said.
““We have something
that’s real,” Gregory said.
“You can see that it’s real
because it crashes.”

Big Changes to the Chip Not Likely, Inventor Kilby Says

N early 30 years after he
invented the computer
chip, Jack St. Clair Kilby
says improvements in the
memory, performance, and
cost of his invention are get-
ting harder to come by.
“Nothing goes on forever,”

can Electronics Association
recently. “There may not be
another 5 orders of magni-
tude of improvements to be
made. Certainly not with
the techniques we now use,”
he said.

The industry needs to fo-

Kilby said he’s not pessi-
mistic about the future of the
IC, which he invented in
1958. He said he’s simply
mindful that “30 years is an
incredibly long time in the
history of electronics for the
domination of a single
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continued he told the new Austin, cus on improving chip pack- device.”
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FROM ZORTECH INC.

The change
to a pure language

Now, C programmers can move
over to C++ with Zortech C++
— the worlds first ‘true’ C++
compiler for MS-DOS machines.

Zortech C++ is a ‘true’
comprler and fully conforms to
Bjarne Stroustrup’s specification
as outlined in his book ‘The C++
Programming Language.

Previous implementations of
C++ were actually ‘translators’ —
only able to translate C++ source
code into C. Of course, this was
unacceptable due to the long trans-
lating and compiling times.

Now, C++ comes of age with
the introduction of the world’s first
true C++ compiler— from Zortech!

........
........
........

.....
........
........

........

ZORTEC

10STON  LONDON

FRANKFURT  GENEVA

/
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B Object Oriented Programming

C++ is to C what Modula 2
isto Pascal. C++ brings ‘classes’
to C, so you can create separate
modules that contain their own
data and data-related operations.
These ‘classes’ then become new
types that can in turn be used to
create further modules — this
allows you to practically create
your own language.

B ANSI C Superset

You don’t have to throw away
your existing C programs — C++
is a superset of ANSI C. Now, you
can take your Microsoft C or Turbo
C compatible programs and easily
migrate to C++ to take full advan-
tage of the new C++ features.

/ 0 Zortech C++ O C++ Book

$99.95 $29.95
VISA/MC/COD/CHECK ACCEPTED

Tel: 617-646-6703. Fax: 617-648-0603.

B ‘Codeview’ Compatible

Zortech C++ is compatible
with ‘Codeview’ — Microsoft’s
industry standard source code
debugger.

B Improved Program Structure

As stated in ‘The C++
Programming Language, by using
C++ “It would not be unreason-
able for a single person to cope
with 25,000 lines of code”

B Other benefits

Here’s just a few: Operator
overloading, overloading function
names, default arguments to
functions and better type checking.

ESSENTIAL READING!

This 325 page book ‘T he C++

- Programming Language’ by Bjarne
Stroustrup contains the original
definition of C++. All the examples
shown in this book have been suc-
cessfully compiled and executed
with the Zortech C++ Compiler.

Exp. Date
To: ZORTECH INC. 361 Massachusetts Ave., Arlington, MA 02174,
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retrieve a related descrip-
tion or report on the de-
sign characteristics of that
piece of the drawing.)
“We see hypertext as a
means to manage infor-
mation in a more intelli-
gent way,” said Chris
Record, Autodesk vice
president of business de-
velopment and now presi-
dent of Xanadu.

¢ The Association of
Personal Computer Con-
sultants has formed with
the intent of “certifying
true professionals” in

the field. The group plans
to issue credentials and a
statement of ethics “to
acceptable profession-
als.” If you think you
might be acceptable,
write to the APCC at P.O.
Box 14430, Philadel-
phia, PA 19115.

Apple Wants Developers
to Push Mac into 32-bit World

pple Computer (Cu-

pertino, CA) and out-
side developers are working
to move the Macintosh into
the world of 32-bit comput-
ing. And since most current
Mac programs operate pri-
marily in the 16-bit realm,
this direction is the one that
has the most implicit fallout
for developers. Some third
parties have widened their
programs for 24-bit-deep
color monitors and cards, but

those are the exceptions.
Apple is encouraging de-
velopers to think in 32-bit
terms. For its part, the
computer maker has sug-
gested revising the system
software to accompany the
use of a 68030 processor in
its machines (Apple officials
have hinted at a Mac SE
with an 030 in it). Some peo-
ple at Apple’s Spring De-
velopers’ Conference said
Apple is considering a “fat

TECHNOLOGY NEWS WANTED. The news staffat BYTE is
always interested in hearing about new technological and
scientific developments that might have an impact on microcom-
puters and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or
projects relevant to microcomputing and want to share that in-
formation, 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.

slot” (one that addresses
more than 24 bits in the
slot) and “fat pixels” (up to
32 bits deep).

The move to 32 bits falls
in neatly with the closer ties
between Apple and DEC; if
Apple software runs at the
32-bit level, DEC compati-
bility is easier. It will mean a
total rewrite of Apple
printer drivers, for example,
to achieve this. It’s not clear
what that would mean for a
company that has existing
special drivers to convert
QuickDraw into direct
printer output, but a complete
rewrite of these kinds of
drivers is implied by any
change in QuickDraw.
“Apple is asking a lot in
moving to 32 bits. I think
they realize they are going to
need better error-catching
tools if applications are going
to get written in a decent
time frame,” said one
developer.

TAKE A “LOGK” AT THIS DOUBLE HEADER!

gn/roo[ucmy
ROMX-2XL EPROM EMULATOR

Introducing the NEW
ROMX-2XL Megabit
Eprom Emulator!
When GTEK® created
the ROMX-2 Eprom
Emulator in 1987, a
whole new world
opened up for engi-
neers. Now GTEK®
has extended the capabilities of the ROMX-2 in the ROMX-2XL. In
addition to 2716-27256 sizes, you now have 2532, 2532A, 68764,
68766, 27512, 27010, 271001, 271024, and 27210!

If you are not familiar with eprom emulators, they give you the
capability of eliminating the remove eprom/program eprom/insert
eprom, steps of program code development.

Thereare 2 models of ROMX-2 available for your use. The ROMX-
2 Eprom Emulator gives you the normal 2716-27256. If 27256 isn’t
enough, then the ROMX-2XL is what you need! All the models
come with communications software for PC/XT/AT type
computers, and supports 16 and 32 bit systems.

—Controltarget system with built in hardware reset lines.
—Auto-Emulation. All commands in conversational format.
—Non-Volatile battery ram up to 128Kx8 (Megabit)

—Baud Rates to 19,200. Free communications software included.
—Accesstime 1SONS. Faster optional.

ORDER TOLL FREE 1-800-255-GTEK (4835)
FAX: 1.601-487-0835 TELEX 315814 (GTEK UD)
MS & TECHNICAL SUPPORT 1-601-467-8048

GTEK .

Gompa/ié/y Yours, Dos
PCSS-8X 8 PORT SERIAL BOARD

COMMON PROBLEM
Have you ever purchased a
= serial board only to dis-
cover that you've spent
your money on a product
that wasn’t compatible with
your system, required device
drivers and/or had limited
capabilities? If this is the case, we have a SURPRISE FOR YOU!
Finally,a UNIQUESOLUTIONtoyour problem hasbeendeveloped.
GTEK®, Inc. has designed the PCSS-8X an 8 port serial board for
your IBM, PC, XT, AT and compatibles that can virtually perform
any task you desire. This increases you company’s productivity.
This unique board was truly made for YOU and your DOS compu-
ter in that the PCSS-8X has more maximum number of DOS com-
patible ports than any of the competing products. In fact, the PCSS-
8X surpasses its competitors in terms of input/output functionality,
handshaking, maximum port development, price and user applica-
tion. READ ON!

—MUX/DEMUX —BULLETIN BOARDS
—PRINTER SHARING —DATA CONTROL/AQUISITION
—CAE/CAD/CAM —UNIX/XENIX

Still asking “‘why the PGSS-8X?’’ Because if you want the BEST
serial board on thie market, GTEK® has it! So order thie PCSS-8X
Serial Board today. It’s the multipert serial card that has been
signed, ‘‘COMPATIBL Y YOURS, DOS!”’
DEVELOPMENT HARDWARE & SOFTWARE
P. 0. BOX 2310
BAY ST. LOUIS, MS 39521:2310 U.S.A.

Registered Trademarks - PC/XT/AT = 1BM; UNIX = AT&T; XENIX = Microsoft; ROMX-2/XL, PCSS-8X = GTEK®, Inc.
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More Board
for the Buck

That’s what the EGA game comes down to.
100% IBM® EGA compatibility is essential.
But today you need more. So what does the
Everex Micro Enhancer deliver?

How about extended EGA resolutions like
752 x 410 and 640 x 480, and 132 column
text modes. Or the ability to use those
resolutions while running Microsoft®
Windows, Lotus 1-2-3,° Symphony,’
AutoCAD,” GEM,’® Ventura Publisher,”
PC Paint” and VersaCAD®.

0
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That’s nice. But what if your Hercules® and
CGA applications ran on an EGA monitor.
And if an autoswitch feature automatically
adjusted modes to the software running, so
that you wouldn’t have to hassle with switch
settings. Or if there was an optional parallel
port to save money and space. Wouldn’t
that be better?

This all comes from a leading supplier of
EGA cards and costs so little that you
wouldn’t believe it’s made in the United
States. That’s more board for your buck.

It’s simple. More features for less money.
Everex has the answer.

For more information or the name of
your nearest Everex dealer please call:

in usa 1-800-821-0806
in caiif. 1-800-821-0807

——=EVEREX-

EVER for EXcellence is a registered trademark and EVEREX and Micro Enhan of Everex Systems. [n ®
Hercules is a registered trademark of Hercules Computer T Inc. Lnlus 1.2-3and Symphe EVER for EXCG//G”CG
trademarks of Lot Corporation. Microsoftisa of Microsoft Corporation. AutoCAD isa

registered wademark of Auchsk ‘GEM is aregistered wademark of Digital Research. Inc. Ventura Publisher is a trademark

of Ventura Software. VersaCAD is a registered trademark of VersaCAD Corporation. PC Paint is a rademark of MSC

Technologies, Inc. [BM is a registered trademark of International Business MachinesCorp. ©1988 Everex Systems, Inc. All . .

nghisteserved. 415-498-1111 48431 Milmont Drive, Fremont, CA 94538
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most any system. Quietly.
that fits in a briefcase.
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Kodak Cany .

3100 Research Boulevard
Dayton, Ohio 45420
1-800-DICONIX



LETTERS

Memory Management
I have a few comments concerning the
“Overview of Memory Management” by
Randall L. Hyde (April).

The article was instructive, under-
standable, and well written. I appreciate
the effort taken to explain what many
users and programmers find to be “black
magic” about computers: operating sys-
tems and memory management schemes.

Thrashing is not caused by a poor
choice of replacement algorithm. A poor
replacement algorithm will precipitate
thrashing on a loaded system; the fact
that so many replacement algorithms are
explored in the literature is a testimonial
to the importance placed on the subject.

Thrashing is caused by overloading a
virtual memory system. A nonthrashing
system running at peak load with a poor
replacement algorithm will perform bet-
ter with a good replacement algorithm.
An overloaded system will thrash regard-
less of the replacement algorithm used.
The real problem, then, is not the re-
placement algorithm, but load control.

I think 5 years is too optimistic a time
frame for seeing PCs with virtual mem-
ory being generally used. Virtual mem-
ory systems are useful in the multiuser,
multitasking environment that is the cur-
rent niche for mini and mainframe prod-
ucts. The boundaries between micros,
minis, and mainframes are dissolving
with today’s hardware advances, but be-
fore we see ‘“‘deskframes” throughout
the office, several major advances must
occur:

e There must still be work on the micro-
processor itself before it is capable of
supporting the high I/O rates that are
necessary to page efficiently. Where is
the equivalent of the channel in the future
microprocessor market? Traditional pre-
emptive direct memory access won’t cut
it.

® Memory costs must fall dramatically
before the general user can afford a sys-
tem large enough to need paging. In to-
day’s mainframe world, 8 megabytes is
tiny. We hear about OS/2 needing 2
megabytes to be functional;, what about
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the applications that will need 6 mega-
bytes or more?

e Stratospheric prices for high-perfor-
mance random access devices must fall.
When we see a 1-gigabyte hard disk drive
with 24-millisecond (innermost to outer-
most cylinders) seek times for under
$1500, then the personal computer mar-
ketmight afford cost-effective paging de-
vices. Until then, paging will be an ex-
pensive and slow toy.

* Finally, and perhaps most important,
who will manage the “deskframes’?
Then there is the question of the perfor-
mance adjustments and required mainte-
nance (like backups and spool cleaning).

Soon we’ll have to redefine what the
terms mainframe, mini, and micro
mean. Will there be pico and femto ma-
chines, perhaps? You can bet there will
always be a niche for the single-user, sin-
gle-task operating system running on
nonvirtual hardware. We all need to keep
in mind the hardware and software prob-
lems that have already been addressed
and occasionally solved in the main-
frame world. Let’s not make the same
mistakes in the micro world.

Jonathan Allan
O’Falion, IL

LETTERS POLICY: When submitting a let-
ter for publication, double-space it on one
side of the paper and include your name and
address. Express your comments and ideas as
clearly and concisely as possible. We can
print listings and tables along with a letter if
they are short and legible.

Because we receive hundreds of letters
each month, we cannot publish all of them.
We cannot return letters to authors. Gener-
ally, it takes four months from the time we re-
ceive a letter until we publish it.

Vindication at Last
I was fascinated to see that your October
1987 issue (which I received in mid-
March) has finally caught up with my
book 2001: A Space Odyssey.

It is still not widely known in the com-

puter industry that HAL stands for heu-
ristically programmed algorithmic com-
puter, even though I spelled this out
carefully in Chapter 16 of my book. I've
spent 20 years trying to disown the leg-
end that HAL is derived from IBM by
transposing one letter, and I even had my
characters in 2010: Odyssey Two contra-
dict this canard (see Chapter 35).
So I’ll be happy if you can help me
stamp it out!
Arthur C. Clarke
Colombo, Sri Lanka

Learning Difficulties
Thank you for publishing Alex Lane’s
nice review of Trilogy (“Trilogy: A New
Approach to Logic Programming,”
March). It is difficult to review a new
language, and Lane has to be compli-
mented for describing Trilogy to your
readers quite well. On the other hand, in
the short time he had for the review, he
did not quite manage to understand the
difference between the scopes and pro-
gramming styles of Prolog and Trilogy.
A substantial part of Lane’s review
concerns the comparison of Turbo Pro-
log’s and Trilogy’s stack/heap over-
flows. Using the Tower of Hanoi bench-
mark, Lane overflowed Trilogy’s stack
with 10 rings, while Turbo Prolog exe-
cuted OK. The main predicate in Prolog
(example #55 from the Turbo Prolog
manual) is as follows:

hanoi (1,4,B,C) :-inform(4,B),!.

hanoi (N,A,B,C) :-
N1=N-1,hanoi(N1,A,C,B) ,
inform(A,B) ,hanoi
(N1,C,B,A) .

The predicate inform(A,B) just prints
disk moved from A to B. Lane translated
this program into Trilogy as follows:

pred Hanoi
(n:<I,a:<8,b:<S8,c:<8) iff
n=1%
Inform(a,b)
{Lane called
explicit Print here}
continued



Who Says FoxBASE+
i1s Better than dBASE?

The Fastest. Most Powerful, dBASE Compatidie
Relational Database Management System

For PCS and PC Compatibies!

FOXBASE +/Mac

Fox Software
s b s Fob

The Experts!

i

= The Fastest, Most Powerful, dBASE Com|
Relational Database Management Sysgea#lble
Fo cintosh!

The Best Just Got Better— Now Shipping New FoxBASE+ Version 2.10!

Nicholas Petreley, InfoWorld Review Board:

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns
an “excellent” in performance, with kudos for responding to
user suggestions. For sheer productivity, there is no other
choice.” InfoWorld “Editor’s Choice” for 1987 and 1988!

P.L. Olympia, Founder & President, National Dbase Users
Group / Government Computer News:

“FoxBASE+ is a supercharged dBASE, with all the features
Ashton-Tate forgot. If you're into serious dBASE development
and have not tried FoxBASE+, you are living in the dark ages
and wasting your company’s money.”

George E Goley IV, Cont. Editor, Data Based Advisor:
“The product is fast, very compatible, fast, easy to use, fast,
relatively inexpensive, and very fast. In every test, FoxBASE+
outperformed the other products. And people who answer the
phone at Fox know what they are talking about.”

David Irwin, Former President/CEO, Data Based Advisor:
“From the dBASE compatibility standpoint, FoxBASE+ is flaw-
less. From the speed standpoint, FoxBASE+ is unbelievable.
From the “lazy factor” standpoint, FoxBASE+ is perfect.”
Glenn Hart, Contributing Editor, PC Magazine:

“Initial tests of FoxBASE+ were simply stunning. In many
ways, FoxBASE+ gives you the best of both worlds: all the ben-
efits of interactive development and debugging, plus the speed
and code protection of a compiler.”

Circle 103 on Reader Service Card

FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBASE IIT PLUS are trademarks of Ashton-Tate.
Macintosh is a trademark of Apple Computers, Inc.

Adam Green, Contributing Editor, Data Based Advisor,
dBASE Author:

“For the PC, FoxBASE+ has consistently set the performance
standard for dBASE compatible languages. For the Macintosh,
FoxBASE+/Mac will set standards for innovation and leader-
ship in a new dBASE implementation.”

Don Crabb, Contributing Editor, InfoWorld:

“You can expect blazing speed on the Mac. FoxBASE+/Mac
breezes past tests that have proven stumbling blocks for
Macintosh databases in the past. FoxBASE+/Mac combines
complete dBASE compatibility with a genuine Macintosh
user interface.”

This is what they said about Version 2.00 of FoxBASE +.
Imagine what The Experts will say about New Version

2.10 with these added features: Menu-Driven Interface, Pro-
gram Documentor, Screen Painter and Template-Based
Application Generator ... and Version 2.10 is even faster
than 2.00!

Join The Experts. Get your copy of the New FoxBASE + Ver-
sion 2.10 today! Now available at your nearest, quality soft-
ware retailer, or directly from us by calling (419) 874-0162

Ext. 320.

Because, when it comes to speed, compatibility and value,
nothing runs like the New FOX— Version 2.10!

Fox Software=———

Nothing Runs Like a Fox.

Fox Software (419) 874-0162 Ext. 320.
118 W, South Boundary ~ FAX: (419) 874-8678
Perrysburg, OH 43551 TELEX: 6503040827 FOX



BASIC PROGRAMMING TOOLS

Whether you're a seasoned

expert or just starting out...

we'll help you create programs that
run faster, work harder, and simply
look better. All Crescent Software
products include source code, demon-
stration programs, clear documenta-
tion, and a 30-day guarantee.

+QuICKPakK more than 65 essential
routines for BASIC programmers
including windowing, access to DOS
and BIOS, searching/sorting string
arrays, Lotus™ and pull-down menus,
datainput, and more. QuickPak is
loaded with examples and tutorial
information, and comes with The
Assembly Tutor—an introductory
guide to assembly language from a
BASIC perspective. $69
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A .quickPak Professional ,;
The most comprehensive set of tools
ever developed for BASIC program-
mers. Hundreds of assembler and
BASIC subroutines including array
manipulation, pop-up utilities,
multiple windows, mouse support,
scientific and financial functions,
multi-tasking menus, and more.
Includes dozens of examples and
complete applications. $149

«QBase A superb screen designer

and full-featured relational database .

with BASIC source code to allow
customizing. QBase provides a com-
plete database, and is outstanding
for creating titles, help screens, and
product demos. $99

«QBase Report enhances QBase
by generating reports with multiple
levels of sorting, record updating,
and browsing. Report comes with a
complete time billing application for
computer professionals. $69
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«GraphPak A complete collection
of BASIC subroutines for displaying
presentation quality 3D bar, line, and
pie graphsfromwithinyour programs.
Includes sophisticated font and tile

- editors. (EGA/ VGA recommended) $69

A1/ .GraphPak Professional

All the features of GraphPak plus
scientific graphs, 3D surface plots
and multiple fonts. Also comes with
very fast text-based bar charts. $149
5"‘&@@% ‘LaserPak Acomprehensive

‘set of subroutines for generating
graphics on a LaserJet or compatible
Includes scales, arids, text labeling,
Hi-Res pattern editor, and control
over all LaserJet commands. $69

12 .QuickMenu A ful-featured
DOS menu system for novices and
experienced users. Define the menu
titles and DOS comrnands for each
choice, and they will be executed
automatically. QuickMenu is not
memory resident, and features
context-sensitive help and optional
password protection. $49

14, (D13 - Dalete Field,

Tesert Fla|
!I'bntuh:i:ﬁs'is!l 4} for Wext Tield.

«QuickTALK magazine isour way
of saying thank you. The catalog includes
feature articles, tips and tricks, and late-
breaking news about BASIC. Call or write for
your copy. FREE!

CRESCENT SOFTWARE

11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500

Separate versions available for QuickBASIC and Turbo Basic—p/ease specify when
ordering. Trade-ups are available to professional versions—call for information,
Add $3 per order for shipping /510 overnight—Foreign $10 per item/S35 UPS 2nd
day.Visa, M/C, C.O.D. and checksaccepted. @9 X
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| {should have put n> 1 here}
Hanoi(n-1,a,c,b) &
Inform(a,b) &
{Lane called
Hanoi(1,a,b,c) here}
Hanoi(n-1,c,b,a)

I’'ve modified both programs slightly
here so they can be directly compared
without affecting their substance. Now
Trilogy executes 10 and 11 rings but
overflows on 12. Turbo Prolog doesn’t
overflow.

Unfortunately, Lane did not realize
that the programs were not equivalent.
Note the cut operator (!) in the Turbo
Prolog version. Whenever the recursion
comes down to 1 (and it comes there 2048
times for 12 rings), the cut removes the
so-called choice point from the stack.
Lane’s Trilogy program leaves all the
choice points on the stack. In other
words, Lane has explicitly commanded
Trilogy to overflow. If he wanted an
equivalent comparison, he should have
removed the cut (!) from the Turbo Pro-
log program—then he would have over-
flown its stack/heap with 12 rings as
well.

Cuts are features that violate the logic
of Prologs. They were introduced as
quick hacks in order to improve the exe-
cution times. Prologs are sorely missing
the IF...THEN...ELSE constructs re-
quired here. Trilogy does not contain
cuts, and Lane should have used an
IF...THEN. . .ELSE:

procHanoi(n:<I,a:<S,b:<S,c:<8)
iff

ifn=1then
Inform(a,b)

else
Hanoi(n-1,a,c,b) &
Inform(a,b)
Hanoi(n-1,c,b,a)

end

The execution times for the Tower of
Hanoi benchmark as given in the review
are irrelevant because they just measure
the speed of writing to the screen. I com-
pared this last version with the Turbo
Prolog version on 18 rings with the prints
turned off. Trilogy executed in 39 sec-
onds (on a 4.7-MHz IBM PC), whereas
Turbo Prolog required 77 seconds (this
ratio remained the same for any number
of rings). By using the IF...THEN-

. .ELSE construct, the stack overflow
has disappeared and the program has be-
come more readable to anyone fluent in
the procedural style.

We are preparing Trilogy 2.0 for re-

continued



$299 For 3-D CAD

by spendinS g
thousands more.

The compatibility that

DesignCAD 3-D offers you means
that it can be used with almost any
PC compatible system. It supports

You can spend thousands of dollars
for three dimensional CAD software
and still not get the power and
capability that DesignCAD 3-D

offers for a remarkable $299! DesignCAD 3-D is more than 200 dot matrix printers, more than 80 plotters
proof positive that you don’t have to spend a fortune and most digitizers and graphic adapters. DesignCAD
for quality. 3-D can read drawings from most other CAD systems.
DesignCAD 3-D allows you to develop and advance The best reason to buy DesignCAD 3-D is not the low
any design in 3 dimensional space, while providing you price, the performance or the compatibility. The best
with features such as shading, hidden line removal, reason is the amazing ease of use. DesignCAD 3-D’s
printer and plotter support. DesignCAD 3-D’s extensive powerful commands mean that you can produce

file transfer utilities allow you to: transfer documents professional 3-D drawings in less time than you thought
to and from IGES, DXF HPGL, transfer to GEM and possible. In fact, we think you’ll agree that DesignCAD
Post Script and to read ASCII text files and X, Y, Z 3-D is easier to learn and easier to use than any 3-D
coordinate files. It allows up to 4 simultaneous views CAD system for IBM PC, at any price!

(any angle or perspective) on the screen. Complex

. . el Seeyourlocal computerdealerforDesignCAD 3-D, or contact:
extrusions, extensive 3-D text capabilities, auto L P N ’

dimensioning and a host of other oo "

features are all included with PC Resource Magazine .....Am erican

DheSlgnCAD 3-D, all at no extra has listed DesignCAD 3-D Small Business Computers, Inc.

charge. as one of the six 327 S. Mill St., Pryor, OK 74361
new computer products (918) 825-4844 FAX 918-825-6359

worth watching in 1988. Telex 9102400302
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OUTSTANDING

- SOFTWARE

For IBM PC’s and Compatibles
PER PER
3% 5 5300

DISK |
Small Quantities For Ten or More

SHIPPED WITHIN 24 HOURS!
Satisfaction Guaranteed or Money Back!

] BUSINESS 1—EZ-FORMS business form
I generation, completion and printing program. I
[] CAD 3—The PC-Flow 1.0 computer aided flow-
I chart generation program. Color graphics required.
[5] COMM 4a,b,c,d.e—(5 disks) Join the world of
I sysops with RBBS Bulletin Board System 14.1D.
(2] DATABASE 1a,b—(2 disks) File Express 3.8
I menu driven general purpose database manager. I
I (] EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes leaming DOS painless.
I FINANCE 1a,b—(2 disks) PC Accountant 2.0 I
personal bookkeeping and finance management.
I [J GAMES 1—3-D Pacman, Kong, Spacewar, Janit- I
Joe, futuristic Flightmare and more. Color required.
l ] GAMES 2—Qubert, Pango, Centipede, dun-
l geons anddragonsstyle Zoarre, etc. Colorreg. I
(] GAMES 3—8iackjack with customizable rules,
I Armchair Quarterback (you call plays), and more. I
() GAMES 4—Star Trek, the Castle adventure
I game, and the original Colossal Caves Adventure. 8
[J GAMES 5—The Hack adventure game from the ~
I universities. Like Rogue, only much richer. E
[] GAMES 6—Pinball, Othello, Dragons, Sopwith
I (fly a Sopwith Camel!) and more. Color required. I
I [2] INFO 1a,b—(2 disks) Cooking recipes database I
with keyword/ingredient retrieval. Add your own.
I [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic I
music recording and playback program.
I (] ORGANIZER 1—DeskTeam, a Sidekick clone,
and the Judy personal calendar program.
[] PRINTER 1—Resident print control and font
I utility, intelligent spooler, banner maker, and more.
(] SIMULATION 1—Maze making program, MIT's

I Life simulation, starfields, etc. Color graphics req.
] UTILITIES 1—A collection of invaluable general
purpose DOS utilities. An absolute must for all.
[J UTILITIES 2—More invaluable DOS utilities in-
cluding screen burnout, ramdisk, and more.
[J UTILITIES 3—Acomprehensive set of debugging
I and diagnostic utilities for monitoring your computer. I

NEW RELEASES/UPDATES

I [[] BUSINESS 2—Expressgraph business graphics.
Chartyour data and find trends. Color graphics req.
I [2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced
painting and Altamira object oriented design. Color.
(2] CAD 2a,b—(2 disks) DanCad3d, an advanced
I 2D/3D drafting program w/animation. 640K, color.
[2] COMM 2a,b—(2 disks) Procomm 2.42, an excel-
I lent modem program with terminal emulation.
[J EDUCATION 3—PC-Fastype 1.20 typing tutor,
I ideal for beginners and advanced students alike.
(2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
a powerful and user friendly spreadsheet program.
[CJ GAMES 8—striker helicopter attack and Risk, the
I game of world domination. Color required.
I (] GAMES 12—Backgammon (play the computer)
and Wheel of Fortune based on the gameshow.
I ] GRAPHICS 1—Record and play back screen im-
ages! Excellent for demo, etc. Color required.
[l (3] GRAPHICS 2a,b,c—(3 disks) An excellent 3-D
surface modelling and shading program. Color.
[2] INFO 2a,b—(2 disks) Zip-Phone, national
l areacode/prefix to zip-code cross reference.
LANGUAGE 3a,b—(2 disks) The A86 3.09
I macro assembler and debugger for 8088/86/286s.
[2] SHELL 4a,b—(2 disks) Automenu and HDM 1i
I 4.04 hard disk prog. for custom full-screen menus.
(J UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives.
[J UTILITIES 6—Advanced utiiies including
l Mark/Release (remove resident progs w/o reboot!)
I [] UTILITIES 7—More advanced utilities including
Masterkey (undeletes files from hard disks).
I [2] WORD 1a,b—(2 disks) PC Write 2.71, a powerful I
word processing system w/spell checker, laser supt.
I Most software listed is shareware or user-supported.

3.5" format add $1/disk. 125 page directory, add $2.

1 MicroCom Systems Cost of items 1
3673 Enochs Street Shipping___ $3.00
[ Santa Clara, CA CArestax____
i 95051 Total encl. I

L@ (408) 737-9000

Mon-Fri 7am-9pm, Sat-Sun 8am-5pm
N NN BN BN BN N .
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lease in the fall. This update will include
incremental garbage collection, a debug-
ger, and the large data model (Trilogy
1.20 already uses the large code model).
The price of the update will be $33.
Although Trilogy 1.20 has a sophisti-
cated relational file system, it cannot yet
be characterized as a full database sys-
tem. We are preparing the B-tree index-
es, query optimizer, and form and report
generators for release early next year.
Dr. Paul J. Voda
President
Complete Logic Systems
North Vancouver, B.C., Canada

Dr. Voda’s letter underscores the diffi-
culty of benchmarking any new language,
and, particularly, of attempting to com-
pare benchmark results with those from
other languages.

My mention of stack/heap overflow
was primarily related to discussions of
the list-reversal and disk-read bench-
marks in Trilogy. Although I did have a
problem with stack/heap overflow while
attempting the Tower of Hanoi, my major
observation for that benchmark noted
that a substantial part of run time was
spent writing to the screen. Although the
rate of output to the console may be
deemed irrelevant since it is not the cen-
tral focus of the Hanoi test, I thought it
did ratea line in the review.

As regards use of Prolog’s cut (1) oper-
ator, I thought that the benchmarks
should reflect the performance capabili-
ties of each language, using all the tools
available. Quick hack though it may be,
the cutis part of Prolog, so I used it.

I am grateful for Dr. Voda’s other
comments, and I'm pleased to see that the
IF...THEN. . .ELSE construct allows the
Hanoi benchmark to run. However, it
would appear that a potential Trilogy
programmer must have quite a good un-
derstanding of logic programming princi-
ples to use the language to best effect. 1
would have liked to see such information
in the user documentation.—Alex Lane

Multiplying Integers

In his letter (“A Tale of Two Integers,”
April), Peter Crosby asks how to get the
QuickBASIC compilers to correctly mul-
tiply two integers to get a floating-point
result. The problem is a common one
when using compiled BASIC for the first
time. The answer lies in the conventions
used in compiling: Any expression will
take on the precision of the highest-preci-
sion element. That is, in the program

10B% = 30
20 A=B% *B%

what actually happens is that B% * B% is
calculated as an integer, since both terms
in the expression are integers. The result
is stored in an integer temporarily, and
then the assignment (with accompanying
conversion) is made to 4, the single-pre-
cision variable.

The problem is one that has never af-
fected interpreted BASIC, because it al-
ways calculates in single-precision float-
ing-point; however, it is a problem that is
addressed in nearly every “‘changes from
the interpreter” section of the manual
thatI’ve read. Unfortunately, this section
is usually pretty well buried in the back
of the manual. I can’t seem to find it at
all in the QuickBASIC 4.0 documenta-
tion. As common as this error is, it seems
odd that Microsoft would not mention it
prominently in the manual.

Inany event, the easy fix for the above
program is to change line 20 to read

20A=1.0%B% *B%

Now, since the expression involves a
real (single-precision) constant, the cal-
culation must be done in single-precision
math so that the result doesn’t suffer
from integer overflow when B% * B% ex-
ceeds the maximum representable
integer.

Dan Mick
Newbury Park, CA

Is Hartley Really Faster?

Mark A. O’Neill did a fine job of ex-
plaining Hartley transforms (‘“‘Faster
Than Fast Fourier,” April), and BYTE
proved itself once again to be a premier
forum for the intelligent discussion of
technique.

The article is wrong, however, in as-
serting that the fast Hartley transform is
faster than the fast Fourier transform
(FFT). This conclusion follows only
when the Hartley transform is compared
with an entirely naive implementation of
its Fourier counterpart. There are two es-
sential and well-known tricks used in
modern FFT algorithms that, when com-
bined, actually serve to make the Fourier
procedure the faster of the two.

The first trick was published by J. W.
Cooley et al. not long after his famous
paper that introduced the basic FFT
method. It adapts the computation to the
important circumstance of real-valued
data by transforming a pseudosequence
ofhalflength. The even-numbered points
in the original sequence of length N are
taken to be the real parts, and the odd-
numbered points the imaginary parts of
the pseudosequence, so that no rear-

continued



Monitors

12 inch TTL green/MoOno-MoOMitOr . . . ..ottt et ettt et e et e et e ea et teaa e ieaeeeenns $98.
14 inch TTL Amber/green/Paper-white . . ... ... ... . ittt ittt et ettt ieeenns $147.
14 inch Flatscreen MoOnO-MoOMItOr . .. ...ttt ettt ittt et et et e ie i ie et ee e ta e e ieeeia s $174.
14 inCh EGA-MOMItOr . ...ttt ittt ettt ettt et et it e e e e $482.
14. inchl EGAZSCIEEN : 1. 5o &7 52405 61535 (LG 464 £ &= T I Anreiers a1 3 & Tarassd 3 50 Mol & G100 ool 5.0 Sialims e & svargiors 5aTs $622.
EGA-Kit (Card/MoOmitor) . ..ottt ittt ettt ettt ettt et e e e e et e $762.

(Coprocessors on request)

Laptops and Portables
XT Portable 8088-2/9 inch Monitor/1 36Q K FDD ......\ ... .ttt ettt ean $1089.
AT Portable 80286/9 inch Monitor/1 1,2 KB FDD .. ... s s oottt et et $1618.
AT Portable 80386/inch Monitor/1 1,2 MBYFDD. .......... % . o N it it $2912.
286 Laptop . .. cvveieiiiriiee e . NN MUY L iiaiiceaeeans $1941.
)\ FTTIN 1Yo 10 o JAURA AR, 1 I i oL ORI 1. /' P $47.

Hard Disks
20 MB incl. Controlle” . ...... . L I, i L N | .. ee e e e e s $348.
(Others on request)

Add on Cards and FNppy Disk Drives
Hercules........... Y uueoupnenr s S . . o A . R ... .iiiiieeaieiieaaae $73.
Multi I/0 .. ... ... R e e . . . o e ol o I e v e ettt tnere e $92.

Colorgraphic-Card . . J 5 o e e o A e LR e $68.
Sega-Card (short) . ./ S e k.. 8. . i e T R . it iiiirernnnnnanennns $180.
EGA-Card up 10 /88 e i e e . .. . of ..o S B it iiiinaianaeins $153.
Disk Drive 360 I, T - - - o 5o i - SRR~ L. ' . . o/ $153.

Disk Drive 3 1/2 e o . . .. v BN L iiiieieeeaae. on request
Disk Drive 1,2 MB T % o 5 6g 0 a0 Boomae TIETURATR A T o, - O $160.
(other cards on rg

e Stuttgart

Telephone: 0711/451883
Telefax: 0711/451887

ccess, Eurocard
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“If this is a race, we
are out in front.”

Steve Hui, President
Everex Systems, Inc.

IBM PS/2 Model 80 (20 MHz) & 3.52 MIPS
Compog DeskPro 386/20 . 459 MIPS
Everex Step 386/20 o 4.91 MIPS

Power Meter MIPS Version 1.2. The Database Group.

“We createda
monster.”

Apparently, we
have surprised a
few people. It’s not
everyday that
someone builds
the world’s fastest
386/20.

Our marketing
people call the con-
cept AMMA-for
Advanced Mem-
ory Management
Architecture.

Idon’t carewhat
you callit. Thisis
the computerthat
has left everybody
behind, including
Compaq.

Forthe moment,we
are overjoyed.

But thisisagame
of leapfrog and

we do not intend
torest.

The Step 386/20
from Everex
isa monster of
amachine.

Forpriceand
performance facts,
call Everex
Computer Systems
Division at 1-800-
356-4283. Everex,
48431 Milmont
Drive, Fremont,
CA 94538.
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rangement of the input array is required.

The transformation of this shortened
sequence can be carried out by perform-
ing N/4 ‘‘butterflies’” on each of
logz(N/2) levels. This transform is fol-
lowed by an additional level of N/4 but-
terflies to turn its results into the first
half of the Fourier coefficients for the
original sequence. The second half is
neither calculated nor stored, since the
coefficients are known a priori to be the
complex conjugates: X(N—k) = X X (k).

This last level of butterflies involves the
same necessity for retrograde addressing
that marks all levels of the Hartley trans-
form and reflects the deep relationship
between the two approaches.

This trick alone evens the race be-
tween the Hartley and the Fourier trans-
forms. Both require log2N levels of com-
putation. On each level, the Hartley
procedure requires N/2 butterflies, each
involving two real multiplications, for a
total of Nxlog,N. The Fourier procedure

Ifyouthink youcanbuya
better C compiler, don't.
We'll buy it for

Buy Let's C° with csd™
for just $75. If you're

not satisfied, get

Turbo C or QuickC. Free

Why are we making this incredible offer? Because we'e absolutely cer-
tain Let’s C and csd C Source Debugger are the best C programming tools

you can own.

Rest assured that, like its competition, Let’s C features incredibly fast
in-memory compilation and produces extremely tight, high quality code.
The differences lie in how much faster you can perform other programming

chores.

Our debugger, for example, can cut development time in half. But that's

not all:

“csd is close to the ideal debugging environment... a definite aid to
learning C and an indispensable tool for program development.”

And comparatively speaking: “No debugger is included in the Turbo C

package... a serious shortcoming.”

—Michael Abrash, Programmer’s Journal

Unlike our competition, Let’s C includes its own full-featured assembler,

features documentation with complete examples and technical support with
complete answers—the first time you call.

you.
Le

—William G. Wong, BYTE

LET'S C:

« Nowcompiles twice as fast

« Integrated edit-compile cycle: editor
aubmatically points to errors

 Indudes both small and large memory

libraries

assembler, archiver
« Integrated environment or command source code includet
line interface

« 8087 sensing and support libraries

LET'S C AND csd FEATURES
o Full UNIX compatibility and complete
« Many powerful utilities including make, gm ram and history windows
model « MicroEMACS full screen editor with
« Supported by duzeng of third party

csd:
« Debug in C source code, not assembler
« Provides separate source, evaluation,

« Abifity to set trace points and monitor
variables

« Caninteractively evaluate anyC expression

« Canexecute anyC function in yourprogram

« Trace back function

Soifyou're thinking about buying any other C compiler, think again.
But thisoffer isonlyavailable for alimited time. So think fast. Andsee your
software dealer or call 1-800-MWC-1700soon. (1-312-472-6659 in lllinois. )

To exchange Lets C and csd for Turbo C or QuickC. retumn registration card within 15 days of purchase
date. notify Mark Williams Company that you are returning preducts and receive a return authorization
number. Products must be returned within 30 days of purchase date or within 30 days of shipping date

Mark
Williams
Company
1430 West Wrightwood, Chicago, lllinois 60614, 312-472-6659

on telephone orders.

© 1988 Mark Williams Company
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has only N/4 butterflies on each level
(because the transform is of half length),
but each requires a complex multiplica-
tion. If these were done in the usual way,
as Mr. O’Neill suggests, using four real
multiplications apiece, then the contest
would be a draw.

A second trick, however, can be used
to make Fourier transforms the more
economical computation on most com-
puters of the present era. Because multi-
plication instructions typically require
much longer to execute than those for ad-
dition or subtraction, this trick succeeds
by reducing the number of real multipli-
cations at the cost of anincreased number
of the quicker operations. I learned the
technique from a friend who called it
“Golub’s method,” but I am unable to
cite a reference duly crediting its
originator.

The idea is to compute a complex
product (A + iB) X(X + iY) with only
three real multiplications:

(A+B)X(X-Y)+AXY—-BxX+
i(BXX+AXY)

When the products required for Coo-
ley’s real-valued FFT algorithm are
taken in this way, the number of time-
consuming real multiplications is re-
duced to three-fourths of those needed
for the fast Hartley transform. A well-
crafted Fourier routine is therefore
faster.

Commercial Fourier transform pack-
ages also employ other tricks to achieve
increased speed and accuracy. Many of
these are equally applicable to Hartley
and other related transformations. Prob-
ably the most important additional notion
is to abandon the level-by-level sequence
of calculations implicit in the foregoing
discussion in favor of an ordering that
groups operations involving common
multipliers. This allows computations
corresponding to angles of 0, 90, 45 de-
grees, and so on, to be handled by spe-
cialized loops that are much faster than
the general case.

J.W. Hartwell
Hilisborough, NC

Symmetric Summation
I was pleased to see fuzzy logic featured
in “When Facts Get Fuzzy” by Bradley
L. Richards (April). Unfortunately, the
operations usually used in fuzzy-set
theory lead to logical inconsistencies that
make it difficult to apply to real situa-
tions. To use one of Richards’ examples,
suppose that a medical diagnostician ob-
serves that symptom A indicates a 70 per-
continued



$100,000 semcomonior s deswich PC B0 v SRS
,000 minicomputer in a desktop PC cost-  #§ o ograms oug i
ing under $7,000. Now imagine all that power £ 25 USERS. \ totally replaces DOS, it doesn’t make you

going to waste because the operating system \ replace your favorite DOS programs. So you
you chose was never meant to take advan- MADE FOR can run programs like Lotus 1-2-3, WordStar,
tage of a computer this powerful. It will THE 80386. dBASE III, and WordPerfect on the 80386.
take more than just a “window environ- : Best of all, it uses familiar commands like
ment” or an outdated operating system RUNS DOS DIR and COPY-so you'll feel comfortable
to unlock the 80386. with our system.

It will take PC-MOS/386™ PROGRAMS. The Gateway to Endless

The First 80386 Operating | i Features. Distinctive characteristics
System. Specifically designed for the MUILTI-TASKING Y like file/system security, remote access,

80386 computer, PC-MOS/386™ opens

doors. Doors to more memory and

multi-tasking. Doors to thousands

of DOS programs as well as upcom-

ing 80386-specific software. It’s the

gateway to the latest technology..., and

your networking future.

' Memory Management

Without Boards. PC-MOS exploits

the memory management capabilities

built into the 80386. So, up to four

GIGABYTES of memory are access-

ible to multiple users and to future

80386-specific applications requiring

megabytes of memory:

Multi-Tasking, Multi-

User Support for One, Five or

25 Users. PC-MOS/386™ allows

up to 25 inexpensive terminals to be

driven by a single 80386 machine.

So the features of the 80386 can be

utilized at every terminal. And it

comes in three versions so youcan S T
i nt 1 Hales: s 0

ggng;ﬁgv%ur‘f,ﬁtgﬁ ﬁzgiggtgom - Resellers/VARs: 404/448-5465

learn new commands or mstall j ! OEM/Dealer Inguiirics Invited

new hardware. o : . L : ; CANADA CALL: S00/487-0153

file/record locking, and built-in color
graphics support for EACH user set
PC-MOS/386™ apart from all previous
operating systems.
Open the Doors to Your
~ Future TODAY! Call The Software
Link TODAY for more information and
the authorized dealer nearest you.
PC-MOS/386™ comes in single, five &
25-user versions starting at $195.

PC-MOS/386

MODULAR OPERATING SYSTEM
@ THE SOFTWARE LINK
Developers of LANLink™ & MultiLink" Advanced

3‘377 Parkway Lane, Atlanta, GA 30092

Telex 4996147 SWLINK
FAX 404/263-6474

For the dealer nearest you.
- CALL: 800/451-LINK
- In Georgia: 404/448-LINK
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TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The Software Link. PC-M0S/386™* MultiLink®Advanced, and LANLink™ are trademarks of The Software Link.
Lotus 1-2-3, WordStar; dBASE 111, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, AshtonTate, & WordPerfect Corp.. respectively. Prices and technical specifications subject to change.
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cent chance of disease and symptom B in-
dicates a 40 percent chance—then if both
symptoms are present, the combined
chance is

0.7p-OR0.4=0.7+ 0.4 — (0.7 X 0.4)
=0.82.

An optimistic patient might conclude
that symptom A means a 30 percent
chance of health and symptom B a 60 per-
cent chance, and

0.3p-OR0.6 =03 +0.6 — (0.3 X 0.6)
=0.72,

or a 72 percent combined chance of
health. The numbers do notadd up to 100
percent, as they should.

Several years ago, I investigated a
class of operations on fuzzy sets

(@@b)+((1-a)@(1-b)) =1,

where @ is called the “symmetric sum.”

MEEWARE .

ONLY $2.99 PERDISK ONLY $2.99 PER DISK

Public Domain & Shareware for [BM and Compatibles - DOS 2.1 or higher

ams and utilities for all your computing needs

O EZ-FORMS Rew D15 (68) - Menu driv-
en forms generator, misc. skeleton forms.
) BBAS V1.3 (270) - Small Business Ac-
counting System. Menu-driven. Best avall
O PRO PC-ACCT V3.0 (826) - Integrated
G/L, A/R & A/P Menu-driven. Help.

) EASY PROJECT V1.2 (440) - Complete
project management system. Excellent.

O REAL ESTATE ANALYST (83) - Menu
driven, mortgages, interest, etc.

O CK - CHECEBOOK V3.1 (79) - Full fea-
turedcheckbook program with reports.

O RIDE 'N QUOTEBVO.9 (483) - Prepares
cost estimates & proposals. Does labor,
material, sub-contractor costs, etc.

O BUSINES8S LETTERS (303 & 304) - (2
disk setl 650 business letters to fit all
your needs. Edit w/ any word processor.
O MR BILL V3.2 (311 & 312) - (2disk
set) Time &bllllng%?ckagc: costs, credits,
reports, audit rrail, etc.

3 PC-PAYROLL V2.3 (464) - Menu driv-
en payroll system: 100 employ'ees or less.
O RENTAL PROPERTY (318) - Keeps
track of rental activity. Menu driven.

O SBLICWORES (321) - Framework clone.
Integrated database, spreadsheet. word
processor, & communicatlons.

O PARTSINVENTORY CONTROL (479) -
Tracks Inventory of a parts & service
business: qty. ordered, supplier. etc.

O DOCEETMINDER V1.2 (448) - Main-
tain docket for lawyer or law firm.

3 FINANCE MANAGER V4.0 (77) - Ac-
countlng package for business or person-
al finances. Double entry system.

) BOAR V1.82 (449 & 450) - (2 dIsk set)
Accounts recejvable program. Handles a
variety of services or products.

COMMUNICATIONS
JJRBBS BULLETIN BOARDV18.1 (290 -
282) - (3 disk set) Turn your computer
Into a RBBS. Industry standard.

3 QMODEM V3.1 (283 & 284) - (2 disk
set) Full featured modem program.
) PROCOMM V2.42 (83 & B4) (2 disk
set!Menu driven modem program,

DATABASE
0 FILE EXPRESS V4.14 (33 & 34) - (2
disk set) Menu driven, easy to use data-
base for beginners to experienced.
O WAMPUM V3.1B (37 & 38) - (2 disk
set) Menu driven dBase 1ll clone, supports
functions of dBase. Knowledge of dBase
suggested. Latest update.
3 PC-FILE + V2.0 (493 - 4806)- (3 disk
set) Full-featured database; help screens.
menus, macros. One ofthe best.
7J dGENERATE V1.0 (B11) - Screen &
source code generator by Tom Rettig.
dBase Il required.

EDUCATION :

(] COMPOSER (3) - Create, save, edit,
play. & print your music. Nice...

O LETTERFALL V1.1 (118) - lmprove
your touch typing skills; 16 levels.
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O THEWORLD 3D (127) - Display maps
of the world. CTGA required.

O FUNNELS & BUCEETS V 2.0 (130) -
Great learning game: add. subtract, multi-
ply. &divide. Ages 5 - 10.

O ERYN'S ABC'S (131) - Teaches alpha-
bet & numbers. Computerized Etch-a-
Sketch. Ages2 - 6. Basicrequired.

J AMY'S FIRST PRIMER (133:- Alpha-
bet, numbers, counting, shapes, match-
ing.etc.Ages 4 - 8. CGA & Basicreq.

0 POLYGLOT V6.01 (138) - Vocabulary
bullder. Grades 7 - college. Excellent.

) BLACEJACEK (88) - Advanced black-
Jack game with tutor, multiple players.
Best one yet. CGA or Hercules.

] MONOPOLY V6.7 (106} - Just like the
board game. 2 to 4 players. CGAreq.

2 DUNGEONS & DRAGONS V1.1 (208)
The Classic Game. Can you survive?

O LAS VEGAS (118) - Craps. Roullete,
Poker, & more. CGAreq.. Basic on some.
S 3D CHESS V1.0l (218) - Excellent
chess game.Switchbetween 2D & 3D.

O SOLITAIRE (211) - 4 difterent games.
Nice graphics. CGA required.

0 SUPER PINBALL (212) - 5 dilferent
games.CGA required.

(0 WORDPLAY (387) - Wheel of Fortune
clone. You provide the prizes. CGA req.
) DIGITAL LEAGUE BASEBALL (344) -
Pick your team & players. Nice graphlics.
O MINIATURE GOLF (808) - 18 hole golf
course with graphics.

O FINGERPAINT V2.0 (282) - Paint pro-
gram; 6 fonts, R | sizes . Desktop publish-
Ing & slide-show. CGA.EGA, or Hercules.
0 CALENDAR CREATOR (380) - Create
& print your own monthly calendar.

2 DANCAD 3D V2.0B (424 & 428) - |2
disk set) Advanced 2D 3D drafting pro-
gram. Stereoscopic 3D wire frame anima-
tlon.EGA.CGA, Hercules. 640k req.

O CITY DESE V6.0 (197) - Desktop pub-

lisher with Eraphlcs capablity.

O TURBO "C" TOTOR (488 & 490) - (2
disk set) 14 lesson tutorlal ; learn to pro-
gramln “C" language.

] *C” LANGUAGE V2.1 (299 & 300) - (2
disk set) Complete programming environ-
ment. Source, compller, samples.

O TURBO PASCAL TUTOR(20) - 17 les-
son tutorlal with samples. etc.

[ __MISCELLANEOUS

7J STRESS & SHRINK (74) - Stress -
stress test. Shrink - personality analysis.

71 FASTBUCES (181) - Menu-driven
home finance package. Easy to use.

3 HEALTH RISBK (331) - Diagnose your
own aflments.

JLITTLE BLACE BOOK (441) - Creates
pocket sized address book. Prints mini-
alphabetized pages.

1 TIMESAVER (442) - Create dally:

monthly calendar of appolntments.
- SPREADSHEET

7 LOTUS 123 PROGRAMS (28 - 32) - (5
disk setl Contalns as many applications
and utilities that we could find. Requires
Lotus 123 program.

O LOTUS LEARNINGb 6YSTEM (468) -
Beginning tutorial for Lotus 123.

7 A8 EASY ASV3.0 (302) - Lotus clone.
52 column sheet, graphing. supports
functlons of 123, "WKS" flles, etc.

= UTILITIES

7 DO8 HELP (288) - Help screen for DOS
commands, functions & batch flles at your
Nngertlps. For DOS 3.XX.

0 DO8 TUTORIAL V4.2 (286) - Menu
driven, learn to use your computer.

2 LQ V2.1 (809) - Produces high quality
text on dot matrix printers. Multiple fonts
with print spooler.

O LASERJET FONTS / II (471 &472) - (2
disk set) More downloadable fonts for HP
Laserfet Plus/Il. Helvetica, Script. etc.
OLASERJET FONTS/UTILITIES (328) -
Contains 'Pamphlet’ (sideways printing) &
misc. other utilities & fonts.

2 PRINTPROV1.2 (488) - Change printer
operation from within ANY application at
ANY'time.

) DESEMATES V1.0l (278) - Sidekick
like utliity plus more features.

2 AUTOMENTU V4.01 (280) - Access pro-
grams, batch files, commands, etc.

~ WORD PROCESSING

J SBIDEWRITER (6) - "Sideways" printing.
O PC-WRITE V2.71 (9 & 10) - (2disk set)
Full featured word processor; all the fea-
tures of the expensive one’s.

J LETTERHEAD (69) - Create and print
your oun letterhead on letters and enve-
lnpes. IBM/Epson comp. printer reg.
7JGALAXY V2.3 {11) - Easy to use word
processor; menus & quick keyboard com-
mands. Lots of features.

JPCTYPE + (373 - 378) - (3 disk set) A
powerful word processor. Buttonware.

7 ORDER FORM "
NAME

ADDRESS,

[0 ST____2ip

PHONE | !

# of 5.25'disks__ @82.99=
CA Res, Sales Tax (6.5% )=
Shipping & Handling = __

TOTAL = 8 ========
Mallorder form & check or money order to:
California FREEWARE
1466 Springline Drive Dept. B7
Palmdale, CA 93550
(805) 273-0300
Call or write for free catalog contalnlng over
500 disks of quality software.
Hours: M-F Sam -8pm PST
35" media - $3.99 ea.

Borry, no Credit Card Orders. J

\
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An example of such a symmetric sum is
the operation defined by

a@b=abl/(l —a— b+ 2ab).

Applied to Richards’ medical example,
the chance of disease is

0.7@0.4=0.7x0.4/(1.0 - 0.7 —
04+2x0.7x0.4

or 61 percent, while the chance that the
patient is healthy is

03@0.6=03x0.6/(1.0-03—
0.6 +2 x0.3 x0.6)

or 39 percent—the two values add up to
100 percent, so both the pessimist and
the optimist can agree.

Fuzzy-set definitions are always arbi-
trary, since for every set there is a com-
plement, and meaningful results should
not depend on which one of them we
work with. Symmetric summation is the
only type of operation that combines
fuzzy sets in a way that leads to conclu-
sions that are the same whether we deal
with a particular choice of sets (e.g.,
young @ beautiful) or their complements
(old @ ugly).

An interesting feature of symmetric
summation is that it applies only to fuzzy
sets, and indeed it is the only operation
on fuzzy sets that I know of that does not
correspond to an operation on normal
sets. This is because of the easily proved
requirement thata @ (1 — a) = Y.

William Silvert
Dartmouth, Nova Scotia
Canada

Drawing Lines
There is a problem with the attempt to
draw a horizontal line in “A C Interface”
by Don F. Ridgway (November 1987).
Listing 1 on page 363 of that article is an
interesting ANSISYS.H header file (not an
ANSISYS.C header file, as the caption
states). Also, in the #define WINDOW def-
inition, the horizontal and vertical lines
should not be filled.
Harold LeRoy Ling
Jackson, MN

FIXES

In the article “POP Goes the Macintosh”
by Dick Pountain (May), the first line of
code included in the text on page 290
should have read as follows:

pr('That took '><count><’
seconds');. m



Ultimate Power. Ultimate Confidence.
Ultimate Freedom.

Experience 20 MHz
386 Power, AST Style

The sky’s the limit. That’s how you
might describe the power-packed
capabilities of the AST Premium™/386
...and how far we’ll go to pro-

vide outstanding products, service
and support.

Only the 20 MHz, Premium/386,
with its advanced bus technology
(SMARTslot™) and uncompromising
compatibility, eliminates the traditional
restrictions placed on an AT®s per-
formance and speed while providing
future upgradeability.

You also get the comfort that comes
from choosing a company with a
solid worldwide reputation for reliable,

high-quality technology.

So while others are caught up in
compatibility and support problems,
you're completely free to enjoy the
highest AT-compatible ‘386 system
performance available today...and
take advantage of performance-
oriented upgrades in the future using
SMARTSslot architecture.

And because of our many years of
working with key leaders in the
industry, we're able to maximize the
capabilities of the most advanced
operating systems and application
software available, including MS®
0S/2 from AST, IBM®s OS/2™UNIX™
Windows™ 386 and MS-DOS®

For more information call
(714) 863-0181 and ask for operator
AA15, or fill out the coupon below.

[ Please send me more information.
[ please have an AST representative call me.
Name.

Title.

Company

Addpess.

City  State Zip.

2 ——
AST Research, Inc., 2121 Alton Ave, Irvine, CA 92714~

4992. Attn. M.C. BYTE 7/88

AST markets products worldwide—in Europe and the Middle East call:
441568 4350; in the Far East call: 852 5 717223; in Canada call: 416 826
7514. AST and AST logp registered and AST Premium and SMARTslot trademarks
AST Research, Inc. IBM and AT 1egistered and OS/2 trademark International
Business Machines Corp. MS-DOS and MS registered and Windows trademark
Microsoft Corp. UNIX trademark ATST Bell Laboratories. Copyright© 1988
AST Research, Inc. All rights reserved.  Screen display courtesy VersaCAD.

®
RESEARCH INC.

Times Have Changed.




How much
would you pay

for a device that
does all this:

« Print Master II lets all your computers
easily share all your printers, plotters, and
modems, reducing the cost per user of
expensive peripherals.

* Print Master II spools print jobs in its
smart 256K bulffer (field expandable up to
768K), then outputs them in sequence to keep
your computers and printers working.

« Print Master II allows computers to select
each other so you can share data bases and
transfer files.

« Print Master II makes choosing a connection
as easy as moving your cursor. You select
where you want your data to go from a pop-
up menu generated by BayTech’s memory
resident program.

* Print Master II, Model 808E, features
eight flexible ports: six serial and two parallel.
You can set any port, including both parallel
ports, as a computer port or a printer port.

« Print Master II's serial ports operate at
real speeds up to 9600 baud, even when all

print master I

ports are operating at the
same time. You can

set baud rates, plus
other con-
figuration
changes,

for each port.

-3

* Print Master II handles protocol con-
version automatically (i.e. serial/parallel,
baud rates, handshaking, etc.), so it’s
compatible with virtually all makes of com-
puters, printers, plotters, modems and
peripherals.

* Print Master II can be used in conjunction
with the printer server of a LAN to help
off-load network traffic by providing port
expansion and extra buffer.

* Print Master II features many little
extras that make a big difference in per-
formance: shielded connectors, a built-in
power supply, easy-to-read configuration
menus, fewer parts for higher reliability,
sturdy metal case.

How about $595? Call us to order direct
or for the name of your nearest dealer.

BayTech

Bay Technical Associates, Inc., Data Communications Products Division
200 N. Second St., Bay Saint Louis, MS 39520 USA
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free

800-523-2702
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Kind Words for Multitasking
Dear Jerry,

I’ve been an avid reader of your col-
umn since its beginning. I have generally
agreed with your comments—until you
blasted multitasking operating systems in
the November 1987 issue.

0OS/2 is the first glimmer of hope for
serious computing at the personal level.
Most attempts at multitasking under MS-
DOS are serious kludges (e.g., termi-
nate-and-stay-resident programs like
SideKick or massive polling loops like
Microsoft Windows). These programs
make extra efforts to bypass the operating
system.

A big problem with IBM PC software
is compatibility. Every developer has a
different method of bypassing the operat-
ing system. Real operating systems (e.g.,
VMS, Unix, and OS/2) provide standard
interfaces and services to support multi-
tasking; therefore, different vendors’
software can coexist.

Regarding your comment that
“...what everyone wants is not multi-
tasking, with its inevitable slowing of
what you’re doing in the fore-
ground...”: The new generation of
80386 machines has more than 2 million
instructions per second of computing
power. With this amount of power avail-
able and a multitasking operating system,
you won’t even notice several background
processes.

“Real” networking (e.g., electronic
mail, transparent file access, and remote
procedure calls) cannot be done without
true multitasking. Attempts to perform
these operations with polling-loop im-
plementations under MS-DOS produce
mediocre results.

You say that what we really want is
multiprocessing. That’s nice in theory,
but more processors cost more money. If
the operation can be performed with a de-
cent processor and operating system,
why throw more hardware at it? Even
with multiprocessing, we need multitask-
ing to effectively coordinate the actions of
several processors in a system.

I believe your blasting of multitasking
is similar to the comment you made sev-

eral years ago regarding type-ahead

buffers for keyboards. You didn’t think

they were necessary until you used a sys-

tem that incorporated one.

Please don’t bad-mouth true multi-
tasking until you’ve tried it.

Kert H. Jans

Encinitas, CA

I don’t recall saying anything about
type-ahead buffers; indeed, I do recall
insisting on n-key rollover on my early
CP/M systems; isn’t that what a type-
ahead buffer does? Gee.

As to OS/2 on an 80386, I agree: It
looks like it ought to be plenty fast and
very useful. I'm not so certain about the
80286.

Multitasking is fine, but I'd settle for a
really good way to do multiple applica-
tions. With luck we’ll get both.

As to not knocking something I haven'’t
tried, it’s precisely because of the bad
memories I have from trying multitasking
that I'll remain skeptical until I see for
myselfthat I can type and have my words
appear on-screen instantly. Some people
stare at the keyboard when they type; me,
I watch the screen, and even the tiniest
delay is noticeable.

We'll see, and I sure hope you’re
right.—Jerry

Microsoft Word Macro Delays
Dear Jerry,

I am happy that Microsoft Word 4.0
“is certainly the next program to try,” as
you said in your column in BYTE. I have
used it for 3 years, and think it’s the most
elegant and versatile writingtool there is.

But you should be warned about its
macros. They can emulate Electric Pencil
commands just fine. But as your book
chapters get bigger, Word’s macros get
slower. The delay is not noticeable with

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.
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Three ways to build
better Turbo Pascal

programs...

< POWER
" SCREEN
$129

ScreenI/0 manager.
Features:  screen painter  virtual screens
datavalidation context sensitive help
unlimited screens  definable keys
& much more!

POWER TOOLS

PLUS
$129

Full featured function library.
Features: TSR support direct video
access  VGA and EGA support  windows
and menus  DOS memory allocation
interrupt service routines
& much more!

ASYNCH

PLUS
$129

Asynchronous communication manager.
Features:  speeds to 19.2K baud
XON/XOFF protocol  hardware
handshaking XModem file transfer /O
buffers up to 64K & 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 these packages include Peter Norton’s On-
line Instant Access Program, a comprehensive user
reference manual with extensive examples, and full
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!

V|
h, | 4
BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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small files, but it increases with file size
and the cursor’s location toward the end
of a file (where most writers spend much
of their time). On a standard IBM PC, 25
seconds may elapse between the time you
hit the macro key(s) and the time the
macro starts to execute, if you are at the
end of a 35K-byte file. The more you
need speed, the less you will get. “Intol-
erable,” as you remarked about Q&A
Write.

The only solution is to load ProKey 4.0
along with Word; its macros have no per-
ceptible delay.

Since macros were just introduced in
Word 4.0, perhaps it will take another
major version for them to be imple-
mented correctly, as is the case with
many of Microsoft’s other product
enhancements.

Allan Fries
Seattle, WA

Gee, thanks for the tip. I expect Super-
Key (or, for that matter, DESQview)
macros would work the same way. I'll try
it.—Jerry

Calling All PX-8 Orphans
Dear Jerry,

Do you have room for a “minority”
public service spot?

On a couple of occasions, you’ve men-
tioned one of my favorite dinosaurs in
your column. It’s a small-in-size but big-
in-bells-and-whistles CP/M machine
called the Epson PX-8 (Geneva). Admit-
tedly, between the advent of MS-DOS
and all the reviews that kept saying the
Geneva was only for “active computer
users” (what does that mean, anyway?),
it died out there in consumerland pretty
quickly. Nevertheless, there are a lot of
PX-8ers around still, and since Epson is
out of the PX-8 business, I thought I"d
passonanaddress or two that mightbe of

some value to other orphans.

SynderScope International (1594 Hill-
top Dr., El Cajon, CA 92020) still pro-
vides support, peripherals, and reams of
software. The company also runs a bulle-
tin board at (619) 442-3789. DAK Indus-
tries (8200 Remmet Ave., Canoga Park,
CA 91304) also handles some hardware
and software. (It seems prices these days
for a PX-8 or peripherals are just a frac-
tion of Epson’s original suggested retail.
Beware, it’s enough to make an early
Epson buyer weep!)

Another source of Geneva information
is the bulletin board system at (313) 538-
6968. By the way, Canadian users might
still get some limited support through
their local Epson dealers (at least they do
in Winnipeg).

Thanks for mentioning CP/M occa-
sionally. There’s plenty of life in the old
gal yet.

Christopher Lars Arney
Winnipeg, Manitoba, Canada

There sure is a dance in the old girl
yet. Toujours gai!—Jerry

Hail the Paper Clip
Dear Jerry,

In Computing at Chaos Manor (Octo-
ber 1987), you mentioned that “Apple
should have put a control lever on the
Mac so you can eject floppies without
begging permission.”

Jerry, Apple did; the company just
hasn’t publicized it for fear of making
things too easy for Mac users. There are
three ways to eject disks from the Mac:

1. Pull down the window and use the
‘“eject’” feature, which you found
frustrating.

2. Use the double-infinity Command key
near the space bar, simultaneously press-
ing the Control key and lowercase num-

ber 4 at the top to electronically force a
disk out (this won’t hurt anything, I
promise).

3. Bend the long end of a thick paper clip
to a 90-degree angle from the body of the
clip and insert into the little ubiquitous
hole near the disk slot, located about %
inch from the right-hand corner of the
slot, keeping the wire totally at a 0-de-
gree angle to the Mac; insert until you hit
the mechanical frog (disk grabber) and
press forward % inch; that will release
the tension on the frog, and—bingo—
your disk will pop out.

I have done this hundreds of times on
all models of Macs and never damaged
one in the least, and most of my col-
leagues forced to suffer Macs all keep a
similar paper clip with them at all times
and have done this procedure thousands
oftimes with no damage whatsoever.

H. Kent Craig
Raleigh, NC

Well, I guess the solution is to issue a
box of paper clips with each Mac!—Jerry

Stamp Out “Turbo”
Dear Jerry,

I am writing to solicit your help in pro-
moting the enactment of federal legisla-
tion that would make it a capital offense
to use the prefix “turbo” in the name of
any product or service not directly and
intimately associated with the power-
plant industry.

I know I can count on your moral, if
not your financial, support in this most
worthy of endeavors.

(Embedded command: Remove tongue
from cheek in order to lick stam,. )

David Fisher
Scottsville, NY

Hey, I'll join that campaign!—Jerry B

PCvoice mail. nowonly $199.

Watson®, hailed by one
reviewer as “the premier
voice mail station” at $498,
is an even better value at

$199. Watson eliminates
telephone tag and gives you
big-system features like auto speed-dial, auto

answer, message forwarding, and built-in 300/
D 1200 bps modem. For an ear-opening
business applications demo,

call 1 (800) 6-WATSON (in Mass., (617)
651- 2186). To order, call 1 (800) 533-6120
(in Mass., (617) 6556066).

Credit Cards Accepted.

Natural MicroSystems Corporation
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11 Important Reasons
C Programmers Use
Our File Manager

1. Ifswrittenin C.

Clearly the growing language of
choice for applications that are fast,
portable and efficient. All of
db__VISTA's source code iswrittenin C.

7. Royalty free run-time.

Whether you're developing applications
for yourself or for thousands, you pay
fordb__VISTA ordb__QUERY only
once. If you currently pay royalties to
someone else for your hard work, isn’t

it time you switched to royalty-free
db__VISTA?

db_VISIA®

Features

¢ Multi-user support allows flexibility to run on
localareanetworks

+File structure is based on the B-tree indexing
method

+ Transaction processing assures multi-user
consistency

+ File locking support provides read and write

i locks
3' lt’s ﬂelele. , +SQL-based db_QUERY: s linkable
Because of db__VISTA's combination #File transfer utilities included for ASCII,
dBASE optional
ofaccess mgthqu, yeu cafi P rOgr,am ¢ Royalty-free run-time distribution
to your application needs with ultimate + Source Code available
design flexibility. Use db__VISTA asan:
ISAM file manager or to design

10. Upward database
compatibility _

Start out with file managementin a
single-user PC environment—then .
move up to a multi-user LAN ora VAX
database application with millions of
records. You'll still be using db__VISTA.
That’s why so many C programmers
are choosingdb__VISTA.

11. WKS LIBRARY

The WKS LIBRARY PROVIDES
THE MOST EFFICIENT WAY FOR C
and BASIC programmers to interface
with 1-2-3, Symphony and dBASE.

¢ Reads & Writes WKS & WK1 Files

¢ Reads & Writes DBF Files

¢ 1-2-3, Symphony & dBASE compatible
¢ Source Included

¢ No Royalties

2. It'sfast—almost 3 times faster
thanaleading competitor.

Fast access that comes from the
unique combination of the B-tree
indexing method and the “network” or
direct“set” relationships between
records. A winning combination for
fastperformance.

+ Data Definition Language for specifying the
content and organization of your files
+Interactive database access utility

30-day Money Back Guarantee!

database applications. You decide + Database consistency check utility Price Schedule db_visTA db_QUERY
how to optimize run-time File ia:;g;':g‘zt‘gew'd O Single user $ 195 $ 195
performance. Noothertool gives you ¢ Maximum record length limited only by acces- g ﬁ;ng!e user w/Source : jgg : jgg
thisflexibility without sacrificing sible RAM , s
: e O Multi-user w/Source $ 990 $ 990
erformance ¢ Maximum recordsperfileis 16,777,215 W:
P Al 4 Maximum file size limited only by available disk NEW:
db__VISTA is also well behaved to storage 0 WKS LIBRARY for
work with most any other C libraries! ¢ Maximum of 256 index and datafiles botus 1-2:3 b 1%
+ Key length maximum 246 bytes
¢ No limiton number of key fields per record ]
+No limit on maximum number of fields per Call TOdav°

4. It’s portable.

db__VISTA operates on most popular
computers and operating systems like
UNIX, MS-DOS and VMS. You can
write applications for micros, minis, or

record Ordering is easy — simply call
toll-free. We'llanswer your technical

questions and get you started.

1 (800) db_RAIMA

Operating System
& Compiler Support
¢Operating systems: MS-DOS, UNIX,
XENIX, ULTRIX, Microport, VMS,
Macintosh
¢C compilers: Lattice, Microsoft, IBM,

even mainframes. Aztec, Turbo C, XENIX, UNIX (@ (800) 327-2462 or
and LightspeedC \__J (206) 828-4636 =

5. Complete Source Code For international orders:

available. 8. SQl:based db_QUERY Inthe UK. call  Systemstar Ltd.:  (0992)500919

We make our entire C Source Code is the query and report writing ' 09921554261

. s i i In Switzerland call Comptronix AG: 017250410

available so you can optimize 13;’:‘3"2;“(13‘5’\5%',?;’?12 :b;iaashonal FAX: 01 72587 77

performance or port to new Use ad hoe or link i C InFrancecall  ISE-CEGOS: (1) 46 09 2828
environments yourself. S€ d¢ ROoC Or &l into your FAX: (1) 46 09 2800/

applications. Royalty-free. Source InBelgiumcall LemnieS.A:  (02) 720.96.57

. code available. FAX: (02) 721.12.00

6. Ituses space efficiently. In Germany call ESM GmbH: 07127/5244

db__VISTA lets you precisely define 9. Freetech support.

relationships to minimize redundant
data. Itisnon-RAMresident; only
thosefunctions necessary for opera-
tion become part of the run-time
program.

60 days of free technical and application
development support for every Raima
product. Of course, extended support
and training classes are also available
at your place or ours.

NRAIMA"

CORPORATION

3055 - 112th NE, Bellevue, WA 98004 USA
FAX: (206) 828-3131

© 1988 Raima Corporation

Telex: 6503018237 MCIUW
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Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

Digitizing Live Video
Dear Steve,

Could you point out the proper combi-
nation of hardware and software that
would permit an IBM PC user to display
a full-motion video signal on the PC
screen?

There seem to be a number of expen-
sive video capture boards/software
around (AT&T’s TARGA, for example),
but they are overly complex for this sim-
ple application. I'd like to be able to call
up and view a video signal from a PC
menu using my keyboard and return to a
menu when done.

In reality, I'd like to go one step fur-
ther and be able to select one video signal
from a menulist of several video sources,
-using the PC communications port to
drive a video switch. My ultimate goal is
to be able to window the video into posi-
tions on the screen, such positions being
controlled by a program.

Ron Van Note
New York, NY

The reason those TARGA boards are so
expensive is that they 're doing something
quite complicated. Let me walk you
throughthe problem.

A standard PC display (everything ex-
cept the new VGA hardware) uses digital
signals to represent the colors for each
pixel. EGA displays can handle 64
colors, but the EGA boards can generate
only 16 different colors at one time. No
matter where your picture comes from, it
will have only 64 colors when the EGA is
done with it, and that’s not enough for
what you want to do.

The VGA displays use analog video
signals, and the boards can produce 256
colors from a selection of about 250,000
(with 320- by 200-pixel resolution),
which is closer to live video. Unfortu-
nately, the screen scanning rates are so
different that the monitor can’t overlap a
video signal on a digital image at the
same time.

The TARGA boards sidestep the prob-
lem by digitizing the video image and
using software to position the pixels in
memory. That process just doesn’t hap-
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pen in real time, if only because the PC
isn’t fast enough to update the picture
that quickly.

Some manufacturers do make a gen-
lock accessory for the EGA display that
will superimpose the EGA (in CGA mode)
signal on a background of live video. I'm
not sure of all the details, but I suspect
you need an analog monitor that can han-
dle both standard video and RGB inputs
at the same time. The ads showed up in
BYTE and PC Magazine a while ago, but
I can’ttrack them down again.

In any event, I think it’ll be a lot more
expensive than you'd like. Maybe having
two monitors isn’t that awful. —Steve

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

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

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 Cantrell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley, Dick
Sawyer, Robert Stek, and Mark Voorhees.

ROM Disk
Dear Steve,

I use a laptop computer quite a bit. I
chose the NEC MultiSpeed because it is
fast, powerful, inexpensive, and can run
on batteries alone for those times when
AC is unavailable.

The two built-in 720K-byte floppy
disk drives are sufficient for many pur-
poses. Of course, you can never have too
much disk storage space. I can usually fit
each major application programonto one
or two 720K-byte disks, leaving the B
drive open to hold the working files. So I

have a disk for Word and a disk full of
documents, two disks for Lotus 1-2-3
and a third with spreadsheets and graphs,
another pair of disks for Reflex and one
for each major database, two for Micro-
soft C, and one for each major program
I’m developing. Get the picture?

While this system is adequate, it tends
to involve a lot of disk swapping. Worse
yet, the heavy use of the floppy disk
drives runs down the battery quickly.
While the battery is rated at about 6
hours’ use with “minimal” disk access,
the NEC service representative told me
that it was “normal” for the battery to
last only about 2 hours with heavy disk
use. And for certain operations (most no-
tably programming), those disk drives
are running almost constantly.

An internal hard disk drive, which
some of the other laptops have, solves the
problem of disk swapping but aggravates
the problem of battery life. Besides, it
doesn’t look as if NEC will offer its hard
disk drive as an upgrade option for the
existing MultiSpeed machines. The new
MultiSpeed HD looks quite a bit differ-
ent than its predecessor.

I have a solution that I think is actually
superior: Why not design and build an
external ROM disk for the MultiSpeed?
In fact, if I'm not mistaken, you could
make the IBM-compatible parallel
printer port operate bidirectionally. So
you could adapt a ROM disk designed to
run from the parallel printer port to all
current (and, presumably, future) laptop
machines. It would be a silent, low-
power, expandable “disk drive” that you
could carry easily wherever you went,
and it could substitute for a fistful of
disks.

I envision a system consisting of multi-
ple circuit boards connected by a bus of
ordinary flat ribbon cable. Board #1
would be a simple microprocessor con-
troller board. A low-power Z80, an
82CS55 parallel interface chip, a 27C128
EPROM, one or two 6264LP static RAM
(SRAM) chips, and some “glue” would
probably do the job. Board #2 (one or
more copies in parallel on the ribbon-

continued



ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call for
express shipping rates.

NO CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card
is charged when your order is shipped. Mail orders
please include expiration date and authorized signa-
ture.

We're Programmer’s Connection, the leading Us A L 800'336'1 1 66

independent dealer of quality programmer’s

0 . COD
development tools for IBM personal com- Canada.... 800-225-1166 || Zuzaptogatnooxacost,No perconsl checks e ac
puters and compatibles. We cangiveyou the Iml“o & tﬁlas';a (Collect) ...........cee. 31 g'ggg'g;gl cepted on COD orders. POs with net 30-day terms
nternationa -434- (with initial minimum order of $100) are available to
lt()noyvledge tohelp you make the best software 77 "cy 9102406879 || qualied US accounts ony.
UyIng,dec slonspossibie: 7 216-494-5260 || NO SALES TAX. Orders outside of Ohio are not

Informative Buyers Guide. The CONNECTION, our
comprehensive buyers guide and catalog, contains
prices and up-to-date descriptions of over 750
programmer’s development tools by over 250
manufacturers. Each description covers major
product features as wellas special requirements, ver-
sion numbers, diskette sizes, guarantees, and more.
In addition, the CONNECTION features interesting ar-
ticles by leaders in the programming industry.

How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
or letter with your name and address; or 3) Call one
of our convenient toll free telephone numbers.

If you haven't yet received your copy of the
Programmer’s Connection Buyer’s Guide, act
now. Increasing your knowledge about these
products could be one of the most powerful

charged salestax. Ohiocustomers please add 5% Ohio
tax or provide proof of tax-exemption.

30-DAY GUARANTEE. Most of our products come
with a 30-day documentation evaluation period or a 30-
day return guarantee. Please note that some manufac-
turers restrict us from offering guarantees on their
products. Call for more information.

SOUND ADVICE. Our knowledgeable technical staff
can answer technical questions, assist in comparing
products and send you detailed product information
tailored to your needs.

INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-
ping carrier's standard rate. Since rates vary between
carriers, please call or write for the exact cost. Inter-
national orders (except Canada), please include an ad-
ditional $20 for export preparation. All payments must
be made with US funds drawn on a US bank. Please
include your telephone number when ordering by mail.
Due to government regulations, we cannot ship to all
countries.

Business Hours: 8:30AM to 8:00 PM EST Monday through Friday
Prices, Terms and Conditions are subject to change.
Copyright 1988 Programmer’s Connection Incorporated

. f . MAIL ORDERS. Please include your telephone num-
things you'll ever do. Established 1984 ber on all mail orders. Be sure to specify computer,
; operating system, diskette size, and any applicable: |
" compiler or hardware interface(s). Send mail orders
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Circle 19 on Reader Service Card

=—airls=

— e
= Applied Data Systems, Inc.

SMART CARD EXTENDER
EAsyon  ‘195% — PC/XT

s 00 e
A smart card extender for 225 AT
PC/XT/AT and compatibles

e Allows card
insertion and
extraction with-
out power on/
off cycles

® Saves time by
eliminating DOS
re-boots

® Reduces wear
and tear on hard
disk drives

e Extends host interface for hardware and soft-
ware development and test

e Asingle switch controls the connection of all
signals to and from the computer bus

® Patent pending

DPROM
RS232 Downloadable PROM
$175% 32K x 8
$195% 64K x 8

P

RS232

e Eprom emulator for 2716 — 27512

e Supports 8, 16, or 32 bit wide busses

o Non-Volatile memory standard

e Up to 19200 Baud

o Accepts Intel Hex and Motorola S
formats

e 150ns access time standard

VectorScan 512/640 $9759%
Graphic Controller with RS-232 Interface

gt Pole T

Yockslfinms 512184

o Interfaces over RS-232 ports

e Drives CGA, EGA, and Multiscan
¢ Resolution of 512x480 to 640x350
e 4 Bits/Pixel up to 4,096 colors

e Maintains 4 separate images

e Internal 512K byte frame buffer

e PC Version available

Applied Data Systems can customize
a product to your specifications.

30 DAY NO RISK EVALUATION
APPLIED DATA SYSTEMS
9811 Mallard Dr. Suite 203
Laurel, MD 20708
For more information call 800-541-2003
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cable bus) would be filled with 27C512
EPROM chips. Each ROM board could
hold up to 32 EPROMS, or 2 megabytes,
of “disk” space.

With very little additional effort, you
could design the system so that it also ac-
cepted a third type of board containing
43256LP CMOS SRAM chips instead of
EPROMSs. Thenyou could have an exter-
nal RAM disk that did not reduce the
MultiSpeed’s working RAM capacity, or
amixture of RAM disk and ROM disk for
maximum flexibility.

Loading software and data files into
the ROM disk would be the only compli-
cated part of the whole project. A labor-
intensive approach would be to use soft-
ware on a host PC with a hard disk drive
to build an image of the ROM disk drive,
convert the changed data to an Intel hex
file, figure out which EPROM chips
need to be removed from the ROM disk
board(s), and then dump the hex files to
an EPROM programmer one chip at a
time. '

A hardware approach would be clean-
er. You could design a fourth board that
would contain EPROM programming
circuitry. It could burn the EPROMs in
the ROM disk boards; you wouldn’t even
have to remove them from their sockets.
With this programmer board in place,
the host PC could simply COPY or XCOPY
one or more files to the ROM disk as if it
were writing to a real disk.

What do you think about this idea?

John P. Toscano
Apple Valley, MN

Every now and again the subject of an
external ROM (or RAM) disk comes up.
You’ve done a good analysis of the proj-
ect, but you've overlooked one absolutely
essential specification: the economics of
the project.

The ROM disk you describe uses 32
27C512 EPROMs, which cost about $10
apiece in moderate quantities. Sockets,
bypass capacitors, buffers, and the like
add about $1 to the cost of each EPROM.
I think that the support circuitry could be
a little simpler than you describe, but
let’s figure about 350 in parts for the
CPU and other ICs. Just the EPROM:s re-
quire about 50 square inches of PC board
space, so we’ll stack two 6- by 8-inch
boards in abox; figure $30, including the
board connectors. The board needs a
connector to the PC, so add another $15
or so. Figure that there will be some costs
for assembly, test, and rework, and
you re up to about $500 for each unit.

But we haven'’t allowed for design
time, software development, advertising,
shipping, or the profit motivator. You can

assign any markup you 'd like to cover the
cost of running the business that makes
the ROM disk possible; I'll use a factor of
2 (which may not be enough).

The bottom-line price to the consumer
would be about 31000, which seems aw-
fully steep for a box that replaces 2.84
floppy disks—and needs a power supply
and cable.

Don't feel too bad, though. I've built
quite a few projects that didn’t make any
economic sense; they were just fun to do.
If I can figure out any way to make a gen-
eral-purpose ROM disk workable, I'll be
sure to do it. —Steve

Improving Iris after Cataracts
Dear Steve,

My father-in-law was operated on for
cataracts a few months ago. Unfortu-
nately, complications resulted in the loss
of proper function of the iris of one eye.
This makes it difficult for him to cope
with wide variations in light intensity and
detracts from his enjoyment of his favor-
ite outdoor activities.

I would like to build or procure a sim-
ple, lightweight, artificial iris for him.
My idea is to overlay one lens of his eye-
glasses with some material that can be
rendered more or less transparent by a
varying electrical field controlled by a
light-level sensor mounted on the glasses
frame. I know that somewhere, in a dis-
cussion of NASA research or similar ac-
tivity, Iread of a material with such prop-
erties. In fact, Edmund Scientific
markets a liquid-crystal material that
might be adapted to the purpose. Unfor-
tunately, it requires a high voltage, and
I’'m not sure that its clear state is suffi-
ciently transparent.

Are you or is anyone on your staff
aware of any material that might be suit-
able for the purpose? £

Robert D. Williams
Mathews, VA

A low-tech solution to your father-in-
law’s problem may produce better results
than a state-of-the-art optoelectronic
project. The trouble with the latter is that
it’s going to be absurdly expensive and
probably ugly.

How about a simple polarizer added to
a pair of Polaroid sunglasses? If you
picked the lenses carefully, they’d have a
nearly spherical section so you could
mount a polarizer disk against the inside
surface. By rotating the polarizer, you
could vary the transmission from about
50 percent (more or less) to almost
nothing.

You could also use neutral-density fil-

continued



Princeton’s Very Good Answers.

Without question, Princeton’s PSC-28 and PSM-03 monitors will bring you the ultimate in
VGA performance. Princeton was the first to offer truly compatible VGA dedicated monitors.
Our PSC-28 is a 770 x 570, .28mm dot pitch, high resolution analog color monitor that can
display an infinite number of colors. The PSC-28 also features a convenient color button for
green, amber or cyan text. The PSM-03, a high resolution analog monochrome monitor
gives you outstanding 800 x 630 resolution, and the ability to display infinite shades of
gray. Plus sharp crisp graphics and character definition from its dynamic focusing circuitry.

Both monitors are compatible with IBM PC* XT* AT* PS/2, Apple Macintosh SE*
and compatible personal computers. Each gives you full compatibility with the leading
VGA adapter cards including the QuadVGA and VEGA VGA. So if VGA meets all your
needs (and you don'’t require the additional flexibility of our famous ULTRASYNC and
MAX-15 autosynchronous monitors), investigate the cost/performance value of the
PSC-28 and PSM-03.

Unsurpassed quality, service and
performance make it hard to beat
Princeton monitors. We offer better
value than our competition. We call it
A . the Visible Edge. For answers to all
.0 : ~ your questions about VGA compatible
monitors, contact us at 601 Ewing
Street, Building A, Princeton, New
Jersey 08540 (609) 683-1660, x 810.

*Requires proper adapter card

s .  PRINCETON

GRAPHIC SYSTEMS

AN INTELLIGENT SYSTEMS COMPANY

|
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THE VISIBLE EDGE
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T ANALOGOUTPUTS P '
. . . ~ : Resolution | Throughput | 10
M - DESCRIPTION Channels Hz) Channels | (bits). - (kH2)
LOWCOST | DT2811-PGH Low Cost A/D, DIA, 165E/8DI 12 20 2 12
Interrupt
DT2811-PGL Low Cost, Low-Level 16SE/8DI 12 20 2 12
A/D, D/A; Interrupt
DT2814 Low Cost A/D, Int. 165E 12 25 = =
i [DT2814 4 ——— | = 1
DT2815 Low Cost D/A - - - 8 12
pT2815 | oW ———
DT2817 Low Cost DIO = = - = =
GENERAL DT2808 Low Cost, DMA 165E 10 33 2 8
PURPOSE DT2801 General Purpose, DMA__ | 16SE/6D! 12 137 2 12 148 16
DT2801-A HigherThroughput, DMA | 16SE/8DI 12 27.5 2 12 295 16
'DT2801/5716A High Resolution; DMA 8DI 16 20 2 12 148 16
DT2805 Low Level, DMA 8D! 2 . 137 2 12 148 16
DT2805/5716A Low Level, DMA 8DI 16 o 2 12 148 16
DT2818 Simultaneous ome e 2 12 295 | 16
. Sample &Hold, DMA sse V0 L . : ] . o i
HIGH SPEED DT2821 High Throughput, DMA, 165E/8DI 12 40 2, Der 12 130 16
Interrupts glitched |
DT2821-F-16SE, Very High Throughput, 16SEor 12 150 2,De- 12 130 16
DT2821-F-8DI DMA, Interrupts 8DI glitched [
DT2621-G-16SE, Ultra High Throughput, 16SE or 12 250 2,De- 16
DT2821-G-8D! DMA, Interrupts 8DI glitched
DT2823 High Throughput, High 4DI 16 100 2,De- 16
Res., DMA, Ints. g|itched
DT2825 High Throughput, Low 16SE/8DI 12 40 2, De- 16
Level, DMA, Ints. glitched
DT2827 High Resolution, High 4DI 16 100 2,De- 12 130 16
Throughput, DMA, int. glitched
DT2828 High Throughput, 4SE, 12 100 2,De- 12 130 16
§S&H, DMA, Interrupts SS&H glitched
DT-Connect™ | DT2841 High Throughput, 16SE/8DI 12 40 2,De- 12 130 16
L DT-Connect™ Transfer i glitched
DT2841 -F-16SE Very High Throughput, 16SE = 1 0 2,De- 12 130 16
. DT-Connect ™ Transfer e glitched . ;
VeryHigh Throughput, | 8D 150 2,De- 12 B0 . 16
DT-Connect™ Transfer | ; : glitched o o
Very High Throughput, | 16SE n 2,De-
DT-Connect™ Transfer | 1 glitched |
Very High Throughput, | s ~2De- |
DT-Connect™ Transfer | glitched |
750KkHz Throughput, Dl - 2,De-
. DT-Connect™ Transfer o glitched
DT2847 | 16-bitResolution, e | 00| 2be
DT-Connect™ Transfer . glitched
DT2848 High Throughput, SS&H, 4SE 12 - 100 2,De-
DT-Connect ™ Transfer ol glitched N\ ; .
FLEXIBLE /O DT2806 1SBX A/D Upto 80 12 20 Upto 24 12 y 5 Upto72

Subroutine libraries and/or application—specific software packages are available with all boards.

—Fred “Atlas” Molinari, President
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Who else could carry all you need
in IBM PC data acquisition?

Only one company started the
e TUNCTIONS SCREW TERMINAL PANELS board level data acquisition industry
Counter/ \Programmab\e' - \ Signal Conditioning PRICE for the PC. And only one company
—‘ Timer Gloch u;m D1709-Y, DT756-Y, D1760 § 43 offers everything you need today.
] : T, D1707-T — 5| Data Translation.
7 D1707 D1709-Y, DT756-Y, DT760CT) | We give you the widest range
D1757 DT709-Y, D1756-Y, D760 ____*.1‘%—— of data acquisition boards. The most
- | - | 549 1 software. The most signal condition-
- (2DT757 $ 199 5 s
- L - e ing and screw terminal products.
= :/ = D1709-Y, D756-Y, oweg - You get more performance too,
T B - 6f 5 .
- ] Dol DT7(())‘; 1 t;;-’gz \\f( 1317760 — 0 Wlth the fastest throughputs in Fhe
7 o e 1 s industry (750KHz), and the option
! L pwon L ——— ] s to connect to auxiliary processor
e ; o =
- ‘/ ‘D‘W()7" — o D1707-T ‘ _—%i%zg—s——' bO&I’dS.
= | - - ’ And one thing that the chart
I D1707 )
- e TISGY,DITE0 $1.345 doesn't show you: you get the best
] D707 DG ' | | engineering, quality and support
== DT709, DT756-, DT760(58) o from Data Translation. Including
: Y DT756-Y, DT760 SE) 52095 | immediate answers to questions,
] D1707 D708, ’ 1 and5 day delivery from the people
— = $2,795 who invented these products in
J 7760 — a5 | the first place.
T D1707 D1707-1,0 I So next time you need a data
— = $2,495 acquisition solution, call Data
1 —95 |  Translation. And get carried away
D1707 - with your choices.
T D105, D736, 0176068 =l §1,450 Call (6 17) 481-3700
DT709.Y, DI756-Y, D1760 S
- ‘ ~ ‘ §209 Free 1988 Data Acquisition
= 2 D707 L .. Handbook Set
: D1707 DT709-Y, DT756-Y, D1760 2 '
2
. = , $2,695
L 2 . e
- = I 99
- 2 ;; ‘ . 1
' ;  $2,495
: ) ~ DT707 . -
= : 7 $2,095
7 2 - D1707
295 to $1,530
— : bl \l D1757,D1758-E DT709-Y, D1756-Y, DT756-D, D1760 $295to
\(3)16—bit, cascadable - .

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (617) 481-3700 Tix 951646

United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, UK. (0734) 793838 TIx 94011914
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bieti
International Sales Offices: Australia (2) 66.

heim-Bissingen, West Germany 07142-54025
2-4255; BeI%ium (2) 735-2135; Canada (416%
France (1) 69077802; Greece (1) 951-4944, (31 (

357,039 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511, Finland (90) 372-144;

) 361-4300; Hong Kong (3) 771-8585; India (22) 23-1040; Israel (3) 32-4298; Italy (2) 824701; Japan (3) 502-5550, (3) 375-1551, (3) 355-1111;
Korea (82) 756-9954; Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504759; Norway (2) 5312 50; Peru (14) 31-8060; Philippines 818-0103; Portyj
South Africa (12) 46-9221; Spain (1) 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 7371896; United Kingdom (0734) 793838; West Germany 07142-54025.

al 545313; Singapore 7797621;

Data Translation is a registered trademark of Data Translation, Inc. Other brands and products are trademarks of their respective holders.
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ters, perhaps you could use two or three
levels in various combinations. They
might be easier to mount than a polarizer
because they wouldn 't need to rotate.

Drop into a good camera store and see
what they have in the way of filters. You
could cannibalize a second pair of sun-
glasses for a polarizer; that would give
you good optical quality for a very low
cost.

You might have to drill a few holes in
the lens for the filter mount, but that’s a
mechanical problem and doesn’t involve
delicate surfaces, high voltages, or com-
plex electronics. While it often seems as
though I like high-tech gadgetry for its
own sake, you’ll notice that many real-
world interfaces are brutally simple and
reliable—otherwise, they don’t work for
long.—Steve

Too Much Space
Dear Steve,

I am using an IBM PC with DOS 2.0
and a Brother HR-35 printer with a sheet
feeder. A problem shows up when I print
from the word processor of MultiMate
Advantage II. Specifically: Occasion-
ally, for no apparent reason, extraneous
spaces appear in lines of print. In suc-
ceeding lines, the left margin is offset the
same number of spaces. If I switch the
printer off and back on (which clears its
buffer), the left margin goes back to its
proper setting.

Ashton-Tate’s only suggestion was to
use TTYCRLF.PAT, but this gave me other
troubles with justification and 4-line-per-
inch spacing.

Also, the sheet feeder of the printer
moves the paper 0.6 inch to the right of its
normal position. When I use sophisti-
cated software (e.g., MultiMate, dBASE
I Plus, and Norton Utilities), I can ad-
just for this in the margin specification.
But I cannot use the shift-printscreen
function. Brother says I cannot do any-
thing with the printer to overcome this. Is
there some way I can modify DOS or
BIOS to correct this problem?

Russell G. Hill
Princeton, NJ

There are a couple of possibilities, but
to figure out what’s going on you’ll need
to do a little experimenting. I'll run
through the choices and suggest how to
test for them.

Because the offset is consistent from
line to line, the Brother HR-35 may be
getting a command to set the left margin.
I don’t know if getting a margin com-
mand in the middle of a line would cause
additional spacing in that line, but it’s
worth checking.
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The first step is to capture your
printer’s output so you can see exactly
what’s going on. The most practical way
is to install a resident program that re-
directs the printer output to a file so you
can look at it. PC Magazine (December
22, 1987) presented a utility called
PRN2FILE (print to file) that does the
deed.

PRN2FILE will create a disk file con-
taining all the characters going to your
printer. You can then use DEBUG or some
file dump utilityto examine the file in de-
tail. You can also reprint the same file
over and over to see if you get different
results from the same data, because you
use the DOS COPY command to do this,
there’s less chance for timing problems.

There are two possibilities: (1) either
the data file will contain some extra or
garbled data, or (2) it won’t. If it does,
the fault lies in the printer driver soft-
ware. [fit doesn’t, thenthere’s a problem
in your printer. If you can reprint the
same data file with different results, the
printer is almost certainly kaput.

Check your cables, connectors, and so
forth, even though you 're sure they can’t
possibly make any difference. Often, a 2-
day debugging session starts with a flaky
connector.

As far as adjusting the margins for
printscreen—tinkering with the BIOS
code isn’t worthwhile. By and large,
you'd need to write a replacement rou-
tine; this isn’t terribly difficult, but it
shouldn’t be your first whack at assembly
language. What may be more practical is
to set up a batch file that moves the left
margin over 6 or 10 spaces, then do nor-
mal printscreens and let the printer
handle the margins. Admittedly, that’s
not too elegant, but it ought to work.
—Steve

Hard Disk Mysteries
Dear Steve,

I have two problems that I’ve spent
considerable time trying to resolve
without success, despite reading every-
thing I could find and writing letters to
the manufacturers involved.

I built my IBM PC XT clone from
components, and to date I have had no
problems with hardware failures or soft-
ware incompatibilities. The following list
of my equipment may helpyouassist me,
ifyouthink my problems can be traced to
hardware.

I have a DTK 4.77-/8-MHz mother-
board with an NEC V20 CPU, Phoenix
2.27 BIOS, and 640K bytes of 150-nano-
second RAM mounted in a steel flip-top
case. The display card is the ATI EGA
Wonder with 4.02 BIOS. I have a Sam-

sung SM-12SFA7 amber flat-screen
monitor and a DTK Multi I/O card with
floppy disk drive controller; the card is
configured with a game port, a clock,
and COM1 enabled (COM?2 is disabled).
The floppy disk controller is hooked to a
Toshiba 360K-byte floppy disk drive (A)
and a Toshiba 3%:-inch 720K-byte floppy
drive (B). My hard disk drive is a Seagate
ST251 with a Western Digital WX1
(F300) controller, configured as a 32.6-
megabyte hard disk drive (C)and an 8.9-
megabyte hard drive (D). A Fujitsu 1.2-
megabyte floppy disk drive and a
Magitronic PE-510 Super FDC will be
installed as drive E after I've resolved
the problem. A 150-watt power supply
(modified by the internal addition of
surge and radio-frequency interference
suppression) provides stable outputs. The
keyboard is a DataComp DFK-777. Fi-
nally, a Zoom 2400-bit-per-second
modem operates as COM2.

Now for the problems. Here’s the first
one. I had two Seagate ST225 21-mega-
byte hard disk drives with an Everex
(which appears to be similar to the West-
ern Digital WX2) controller, formatted
with the MS-DOS 3.2 operating system.
Wanting to install the 1.2-megabyte flop-
py disk drive, I installed the Seagate
ST251/Western WX1 and formatted
everything with MS-DOS 3.30. Now my
old CONFIG.SYS file no longer works (the
system says unrecognized command).

Furthermore, while I can run a direc-
tory of the C drive’s root and copy or edit
files there, programs such as PC Tools
and Menu consistently tell me there are
no files in the root directory and will not
read the volume name of the hard disk.

The second problem regards format-
ting the hard disk: Many of the Seagate
ST255s (and now my ST251) ignore my
interleave specification (I enter a 3) when
controlled by a Western Digital WX2 or
WX1 controller.

I obtained a program called SPINTEST
from a local bulletin board, and it gives
the result of 3 revolutions to read a track
(with a 174,080-byte-per-second transfer
rate) when I use an Omti 5520, Microtek,
HDC-1000, or DTC 5150. Occasionally
I get a Western Digital WXI1 to format
with an interleave of 3, but, typically,
SPINTEST indicates 17 revolutions to read
the track with a transfer rate of 30,710
bytes per second. Is there a fix for this?

Christopher Koch
Buffalo, NY

I think this is one where you've got to
be there to make any headway. . .
Here’s what I'd do. First, back up the

continued
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TelOAS™ from TeleVideo® Open
Architecture Solutions™ that can
be anything you want them tobe.

The new TelOAS solutions
are entirely new ways of looking at
TeleVideo computers. Very flexible
systems that give you the choices you
need to build the system you need
now, then easily expand and up-
grade later.

Choose the cabinet with the
proper number of slots you need: 4,
8 or 12. Choosethe CPU you want:
8088, 80286 or 80386. Choose the
drives you want, the monitor you
want, the keyboard, the footprint and
the price you want. Choose the soft-
ware to match your needs: MS-DOS;*
MS-0OS/2}" UNIX® System V.3, Net-
Ware!* and others. With the TelOAS
Systems, the choices are all yours.

The Tel OAS/1 cabinet has a

Weve Openea UpAll Kinds Of Possibi

passive back plane with 4 board slots.
[t accepts TelOAS 8088 or 80286
boards in a low-profile, small-
footprint case that fits anywhere.

The TelOAS/11 cabinet has 8
board slots, room for 4 half-height
drives, and accepts 80286 or 80386
boards. With the right peripherals,
you have an affordable small-footprint
workstation that runs both MS-DOS
and UNIX System V.3.

The TelOAS/111 cabinet has 12
board slots, room for 2 full-heightand
2 half-height drives, and accepts
80286 or 80386 boards. With the right
peripherals and software, you get a
powerful 386 engineering workstation,
a LAN fleserver, or a multi-user
host system.

The TelOAS Open Architecture
Solutions use the most advanced
surface-mount technology to reduce

\\;. 7 - \.
the number of components and make
the systems easier to service. The
diagnostic features give you extensive
tests of hardware. Together with our
TeleVideo one-year limited ON-SITE
warranty,* you're sure of getting
quality products that give you the
most for your money.

For more information on the
new Open Architecture Solutions
that can be anything you want them
to be, call toll-free, or write today.

TeleVideo Systems, Inc.

1170 Morse Avenue, Sunnyvale, CA
94088-3568.
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THE VISION YOU NEED TO SUCCEED.

Call 1-800-835-3228
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It copies 54
and 3%z inch
diskettes all
by itself.

Just load your diskettes,
press one button, and walk
away. The Victory Duplica-
tor automatically copies dis-
kettes operating standalone
or attached to an IBM/PC,
Macintosh, or Mountain
compatible system.

Bulk cannisters allow fast,
easy loading and unloading.
Switching drives takes less
than three minutes.

Copy Different Formats,
Flawlessly.

Our Auto-Format-Analysis ™
feature lets youcopy dif-
ferent formats, including
PS/2. The system tests for
quality and accuracy, sorting
disks into one of two output
cannisters.

No User-Required
Adjustments.

The Duplicator's self-
calibrationand simple diagnos-
tics for checking drive align-
ment allow you to maintain
the system without outside
service.

Call 1-800-421-0103.
And ask aboutthe Victory
family of affordable duplica-
tion systems — with seriali-
zation, copy protection,
and custom label printing.

N4

VICTORY
ENTERPRISES

Technology, Inc.

8910 Research Bivd., B2
Austin, Texas 78758
512-450-0801

In Europe call BFL: Paris (33-1) 45330137,
Frankfurt (49-6074) 27061, London (44-1)
941-4066, Milan (39-2) 316716, Stockholm
(46-8) 7547460.

IBM/PC, PS/2, Madintosh, and Mountain
are rks or registeted tr of
their respective holders.

PowerStatlon™ 240

ZSTEM 4014, sixel and ReGIS graphics.
PowerStation™ 220
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VT240 style keyboard and ZSTEM V1240 Emulation Software.

Optional WPS labelled keys (GOLD KEY MODEL) add $30.

2ZSTEM pc™ - VT240Emulator  Emulation Software only. $295
VT240/241 Emulation Software with all the features of ZSTEM VT220 plus

VT220 style keyboard and ZSTEM VT220 Emulation Software.

Optional WPS labelled keys (GOLD KEY MODEL) add $30.
ZSTEMpc™-VT220 Emulator. Emulation Software only. $150
All the features of ZSTEM VT100 plus 8-bit mode, downioadable fonts,
user defined keys, full national/multi-national modes. Extended macros-
Iscript language. True 132 columns on Hercules, VGAs, Super EGAs, and
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One
and VMS Services for MS-DOS support.

Telephone (604) 732-7411

$435  EGAmate™

PS220/2

PowerStation

A Complete VT220 / VT241 Work Station
Upgrade for the IBM PC/XT/AT and PS/2

“Now true 800
pixel wide VT241
display and
support for

VMS Services
for MS-DOS.”

$39

Daughterboard option for 132 columns and true 800
pixel wide ReGIS display on standard EGA adapters.

$19

Keyboard adapter cable for PS200 on PS/2 systems.

2ZSTEMpc™-4014 Emulator $99
$289  Use with ZSTEM VT100, VI220, or stand-alone.

KEA Systems Ltd.

Order Toll Free (800) 663-8702
30 day money back guarantee AMEX/MCIVISA

Interactive zoom and pan. Save/recall images from
disk. Keypad, mouse, digitizer, printer, plotter, and
TIFF support. 4100 color and line style color mapping.
640 x 400 and 640 x 480 on some adapter/monitors.
2STEMpc™-VT100 Emulator $99
High performance COLOR VT100. True double
high/wide, smooth scrolling.
mapped color. XMODEM and KERMIT, softkey/MAC-
ROS, DOS access.

ISO and attribute

#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9
Telex 04-352848 VCR  Fax (604) 732-0715
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hard disks so you don’t lose anything in
the ensuing melee. Stick the appropriate
boards into the PC, cable up the appro-
priate drives, check everything once, and
fire it up. Do a low-level format on the
drives and then run DOS 3. 3’s FDISK and
FORMAT /s (you should use the original
DOS disks to make sure you get the right
version).

If you need device drivers, set up CON-
FIG.SYS at this point and load the drivers
into the appropriate subdirectories. Keep
everything else off the disk until you're
sure the machinery plays. Once every-
thing is OK, fill up the disk from the
backup you make, taking care not to over-
write the boot files with some leftover
trash.

Unless that Magitronic floppy disk
controller is designed to work with a stan-
dard floppy card already installed (pre-
sumably using entirely different hard-
ware 1/0 addresses and its own device
driver), neither one will work. Right? So
you might want to start the process
without that card, just to make sure.
Once the rest works, then add the new
floppy disk controller and see what
breaks.

From what you'’ve told me, I think
some of your problems come from mixing
versions of DOS and controllers. Remem-
ber that there’s absolutely no standard-
ization of what the controllers actually
slap on the disk, so you can confuse
things mightily if you interchange drives
and controllers without a low-level for-
mat to set things right again.

Setting the interleave often has no ef-
fect on cards with clever controllers and
internal track buffers. They run with
whatever interleave the controller needs
to handle the data, so you can’t twiddle
with DOS or BIOS parameters. Your con-
trollers probably fall into that category,
but I'm not sure.

Remember, however, that an inter-
leave of 3 may be too low. Ifthe PC isn’t
ready when the next sector comes
around, it will have to wait another revo-
lution to get the data. That'’s the penalty
you pay for trying to speed it up—it goes
slower! If SPINDISK is asking for the sec-
tors in such a way that the controller
flushes its buffer, it will take 17 revolu-
tions no matter what the interleave is.
Different controllers may react in a dif-
ferent manner.

In cases of mysterious behavior such as
this, it often pays to start from scratch
and work very carefully through all the
steps. I've found that when you're con-
vinced that a particular process is mean-
ingless, you're ready to learn something
new.—Steve B



TALLGRASS
BACKS YOU
ALL THE WAY. /

Tallgrass makes
intermal and external
tape backup systems

Jfor the [BM POXTAT,
PS/2 or compatibles,
and an external

wt for your Mac
Plus, SE or II.

We've got a whole new family and unattended, you can just set it, Let Tallgrass start backing you up.
of tape backup systems. and forget it. Call 1-800TAL-GRAS. Or write to:

Whether you've got an [BM, a compat- . Tallgrass Technologies, Inc.
ible, or a Macintosh, you can count on Best of all, we stand bf:hmd , 11100 West 82nd %lt.
Tallgrass. We back you with all the our products with the industry’s Overland Park, KS 66214
storage capacity you could ask for, plus only 3-year warranty.

all the features, all the support, and all But there’s one other reason why so

thgkspeed you'll ever need. Anﬁ wgl E[nazl:}ny more pt()zople are;h asking for //// TALLGRASS
make it easy to protect your valuable grass. It's because the competition is / TECH N OLOG'ES

data. Since all operations are automatic asking so much more for their products.

¢ 1988 Tallgrass Technologies, Inc. “IBM” is a registered trademark of Intemational Business Machines, Inc. "Maciniash” and “Mac Plus" are lrademarks of Apple Computer, Inc. When it's worth saving, it's worth TG“nglSS

Circle 262 on Reader Service Card (DEALERS: 263) JULY 1988  BYTE 47



Asyourintroductionto  Tak
The Library of Computer oo s
and Information Sciences Any

(Publishers’ prices shown)

Programming

32258-2 $37.95 34422 $2995 3n77 $2495 84844 $24.95 58700 $12.95 39985-2 $39.00

(counts as 2 choices) (Softbound) |Softbound) (Softbound) (counts as 2 choices)

Professional Tools

PROFICIEAT

i

WRITTEN
COMMUNICATIONS ‘
SC/OP PROFESSIONALS. |

! &
70680 $22.95 87100 $2995 77620 $25.00 88018 $22.95 53920 $14.95 59531 $17.95
(Softbound) (Softbound) (Softbound)
Data Base Software Development

ORGANIZATION
FOR DATABASE
DESIGH

CRUNCH
o

"Om W APUACTITONLES ATPOACH

52336-2 $3450

41624-2 $39.95 48441-2 $3895 37183 $2395 41254 $24.95 79162-2 $4495 (counts as 2 choices)
(counts as 2 choices) (counts as 2 choices) {Softbound) (counts as 2 choices) (Softboundy)
Programming in the IBM Environment Operating Systems

USRI e
Stk Grovi

ATING
YST;MQ
=N
A

85945-2 $3295 54434-2 $32.00 32269 $22.95 81413 $18.95 85484 $26.95 66004-2 $3695

(counts as 2 choices) (counts as 2 choices) (Softbound) (Softbound) (Softbound) (counts as 2 choices)

48 BYTE « JULY 1988



|
---_-—--—-—----+------------

7-ER3

Byte 7/88

T-ER8

Byte 7/88

The Library of Computer and Information Sciences
(the oldest, largest, and most respected computer book club in the world)

Please accept my application for trial membership and send me the three volumes indicated, billing me only
$1.00 each, plus shipping and handling. I agree to purchase at least three additional Selections or Alternates
over the next 12 months. Savings range up to 30% and occasionally even more. My membership is cancel-
able any time after I buy these three additional books. A shipping and handling charge is added to all
shipments.

No-Risk Guarantee: If Iam not satisfied—for any reason—I may return my introductory books within 10
days. My membership will be canceled, and I will owe nothing.

3 books for $1.00 each:

Indicate by number the books you want. A few expensive books (as noted) count as more than one choice.

Name.
Firm__
(If you want subscription sent to your office)
Address. Apt
City
State, Zip.

(Books purchased for professional purposes may be a tax-deductible expense. Offer good in Continental U.S. and Canada
only. P ices slighty higher in Canada.)

The Library of Computer and Information Sciences
(the oldest, largest, and most respected computer book club in the world)

Please accept my application for trial membership and send me the three volumes indicated, billing me only
$1.00 each, plus shipping and handling. I agree to purchase at leastthreeadditional Selections or Alternates
over the next 12 months. Savings range up to 30% and occasionally even more. My membership is-cancel-
able any time after I buy these three additional books. A shipping and handling charge is added to all
shipments.

No-Risk Guarantee: If I am not satisfied—for any reason—I may return my introductory books within 10
days. My membership will be canceled, and I will owe nothing.

3 books for $1.00 each:

Indicate by number the books you \;am. A few expensive books (as noted) count as more than one choice.

Name.
Firm
(If you want subscription sent to your office)
Address, Apt.
City,
State. Zip.

(Books purchased for professional purposes may be a tax-deductible expense. Offer good in Continental U.S. and Canada
only. Prices slightly higher in Canada.)
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85710 $24.95 48483 $24.95 61960 $2495
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Computer Science

l"HE ELEMEN I"b
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41 in the 1980s
and Beyond.
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(counts as 2 choices) (3 books count as

3 choices)

4 Goced Reasons to Join

1. The Finest Books. Of the hundreds of books submitted to us each year, only

the very finest are selected and offered. Moreover, our books are always of

equal quality to publishers’ editions, never economy editions.

2. Big Savings. In addition to getting three books for only $1.00 each when
you join, you keep saving substantially, up to 30% and occasionally even more.
(Forexample, yourtotal savings as a trial member—including this introductory
offer—can easily be over 50%. That’s like getting every other book free!)

3. Bonus Books. Also, you will immediately become eligible to participate in
our Bonus Book Plan, with savings of 65% off the publishers’ prices.

4. Convenient Service. At 3-4 week intervals (16 times per year), you will
receive the Library of Computer and Information Sciences News, describing the

Main Selection and Alternate Selections, together with a dated reply card. If
you want the Main Selection, do nothing, and it will be sent to you automati-
cally. If you prefer another selection, or no book at all, simply indicate your
choice on the card and return it by the date specified. You will have at least 10
days to decide. If, because of late mail delivery of the News, you should receive
abook you do not want, we guarantee return postage.

If reply card is missing, please write to The Library of Computer and Informa-
tion Sciences, Dept. 7-ER8, Riverside, NJ, 08075, for membership information
and an application.
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One picture is worth a thousand words!

Kiss those endless upgrade fees goodbye! After well over three years of development, RIX is
pleased to announce the Final Version of our EGA specific graphics editor, EGA Paint 2005. RIX
was the first (and still the only) graphics, software company to introduce an EGA specific
graphics editor, the first to create a combination TARGA™ image translator and print package,
the first to release a VGA specific hi-res graphics editor (in July), and now the first to
release a final version of any software program ... ever! We at RIX had originally planned
to release a separate package to implement desktop publishing capabilities but when the
release date arrived, we felt our loyal users deserved a fully self-contained graphics package.
Now RIX has made it possible for you to make a little history too with EGA Paint 2005 Final
Version, At $129.00, surely the best value in graphics programs ever! Find out why. Order
today! RIX SoftWorks, always the best ... for less!

COMING IN JULY == =
COLORIX VGA PAINT! X SoftWorks. In
ColoRIX VGA Paint is the cat’s meow for your Hi-Res VGA system! 18552 MacArthur l;qs“% ftﬁv.vffnl:s& lggfs o (714) 476-8266
ColoRIX supports all modes of VGA, and has time saving features CATIRVSITON R EREE !
like: Automatic color graduation generation, block palette freeup, In CA (800) 2335883  Outside m (800) 345-9059
image drag for 3D effects, a completely self-contained presenta- Eaoversion w/itemations) Chars cianser
tion package which has animation capabilities, and much more. Dieter Beaugrand
We'll be shipping in July, first come, first served so get your order . I B L
 in now! Only $199.00! 6156 Heusestame, Ve Germany
- Phone * 49-6-10463092
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Inside OS/2

Gordon Letwin

0OS/2 Programmer’s
Guide
Ed lacobucci

OS/2 Features,
Functions,

and Applications
Jeffrey 1. Krantz,
Ann M. Mizell, and
Robert L. Williams

Using OS/2

Kris Jamsa

Reader’s Guide

to OS/2
G. Michael Vose

he first months of 1988

brought us four books
seeking to explain OS/2. One
attempts only to show how to
use OS/2, two others offer lots
of detail about the mechanics
and internal workings of
0S/2, and the fourth tries to
explain OS/2’s gestalt.

A good place to start learn-
ingabout OS/2 is Inside OS/2
(Microsoft Press, Redmond,
WA: 1988, 289 pages, $19.95)
by Gordon Letwin, chief ar-
chitect for systems software at
Microsoft. With chapters en-
titled *‘History of the Proj-
ect,” “The OS/2 Religion,”
and “The Future,” this book
should be the place todiscover
the vision of what OS/2 will
become.

Letwin offers many insights
concerning what OS/2 pro-
vides as a platform for the
computing future. He dis-
cusses the electronic office,
whereall computersarelinked
together via local-area net-
works (LANs), sharing data
and resources. And he makes
implicit comparisons between
OS/2 and telephones: When

ILLUSTRATION: DAVE RIDLEY © 1988

ok X

telephones were invented,
people scoffed and couldn’t
see what benefits a phone pro-
vided as a communication aid.
After all, by the time you
wrote out your message, had
your secretary call the corre-
spondent’s secretary to dictate

the message, and then had that
secretary hand the message to
its intended recipient, you
could have sent a letter by mes-
senger. A change in mind-set
had to occur for telephones to
catch onastools. Letwin antic-
ipatesa similar lag before peo-

ALSO REVIEWED

Programming Translation Fundamentals

Programming Language Translation

The IBM Programmer’s Challenge and
The Apple Programmer’s Challenge

Mind Tools

Elements of Functional Languages

ple really grasp the power of
the new paradigm offered by
OS/2. That paradigm, of
course, is multitasking, with
communication among the
running tasks.

After extolling the advan-
tages of multitasking, Letwin
spends the rest of his book ex-
plaining why OS/2 works the
way it does. This explanation
serves as the mental modeél a
programmer should adopt to
write OS/2 programs.

By explaining how the
pieces fit together, Letwin
provides information that
should save programmerstime
and frustration when they be-
gin writing OS/2 programs.
His explanations not only pro-
vide a conceptual framework
for programmers but actually
anticipate the kinds of bugs to
which OS/2 programmers
might fall prey. His warnings
should be heeded.

For example, the chapter on
multitasking has three full
pages of hints and warnings
dealing with parent and child
processes and their associated
file handles. Here, Letwin de-
tails the side effects caused by
handle inheritance. He also
warns readers not to “follow
the standard Unix practice of
blindly closing file handles 3
through 20 during program
initialization,” since OS/2’s
dynamic link libraries may
have previously opened one or
more of these handles.

But even after reading all
the insider thinking that went
into the design of OS/2, I still
found myself wondering just
what an OS/2 application will
do that an MS-DOS applica-
tion cannot. Maybethis results
from the perceptual lag Letwin
warns about early on: Maybe
you have to see an OS/2 appli-
cationinactiontoreally appre-
ciate the potential of OS/2.

Letwin’s book is definitely
thin in source code; the sam-

continued
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staplres,ffiaper clips and other environmental hazards.

+« REMAINS IN PLACE during the operation of your keyboard.
SafeSkinis precision molded to fit each key - like a“second skin.”

¢« EXCELLENT FEEL - The unique design eliminates any in-
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operation of your keyboard.
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ples he gives rarely, if ever,
runmore than five lines.

Ed Iacobucci’s book, OS/2
Programmer’s Guide (Os-
borne/McGraw-Hill, Berke-
ley, CA: 1988, 1100 pages,
$24.95), promises nearly as
much as Letwin’s: Iacobucci
is Letwin’s counterpart at
IBM, the OS/2 system archi-
tect. And his massive volume
on OS/2 provides even more
detail than Letwin’s on the
nuts and bolts of OS/2.

Tacobucci justifies OS/2
mostly by talking about what
MS-DOS and Intel 8088-/
8086-based machines couldn’t
do. Then he jumps right into
detailed technical discussions
about how to write OS/2 pro-
grams. In fact, 16 percent of
this book is programs—29 dif-
ferent OS/2 programs or pro-
gram fragments that explain
how to use OS/2 features.
Many ofthese programs might
be useful to programmers as
more than just examples: One
displays a file in hexadecimal,
and two others allow copying
data to and from the standard
input and output devices and
shared memory segments.

The IBM influence shows
through strongly in these ex-
ample programs. All the code
is in assembly language.
(Common industry scuttlebutt
says that all IBM programmers
write in assembly language.
Oneof the reasons put forth for
0S/2’s long gestation was that
IBM’s design team first had to
learn C.) A disk offered sepa-
rately contains the assembly
code and C versions of the pro-
grams. But in a bizarre deci-
sion, possibly intended to
placate Iacobucci’s IBM supe-
riors, Osborne/McGraw-Hill
elected to print assembly lan-
guage instead of C code. The
availability of a companion
diskwith C coderemedies this
potential deficiency.

I’veheardseveral OS/2 pro-
grammers claim they’ve
learned more from Iacobuc-
ci’s book than from the OS/2
documentation for software
developers. One programmer
bewails the prohibitive cost
($3000) of Microsoft’s OS/2
Software Development Kit

(SDK) and claims that you can
become an OS/2 developer
just by buying Iacobucci’s
book. This programmer
learned enough from the book
to construct the necessary
doscalls.h and subcalls.h
libraries so he could write
OS/2programs. The 159-page
appendix A details all of
0S/2’s function calls.

Tacobucci’s book has even
helped programmers find
bugsin early versions of OS/2.
I know of one programmer
who was having trouble with a
field in the KbdStatus struc-
ture used by KbdSetStatus.
The documentation for Kbd-
SetStatus in the Microsoft
SDK Programmer’s Reference
lists this bit as reserved. This
directly contradicts Iaco-
bucci’s text. When queried
aboutthisdiscrepancy, Micro-
soft responded that shift-key
reporting, as documented in
the Iacobucci book, is part of
the OS/2 spec and is safe to
use.

0S/2 Features, Functions,
and Applications (John Wiley
& Sons, New York: 1988, 282
pages, $24.95) is also written
by members of the IBM OS/2
design team. Authors Krantz,
Mizell, and Williams try to
pass on some of the “tremen-
dous amount of knowledge in
the depth and breadth of the
product” that they have accu-
mulated. Interestingly, they
wrote the programming exam-
ples in C code, not assembly
language.

Thisbookreally shinesin its
discussions of PS/2 program-
ming, offering some previ-
ously little known information
onthePS/2s’ Advanced BIOS.
The authors also provide a
good discussion of the differ-
ence between the edge-trig-
gered hardware interrupt
mechanismin the IBM PC AT
environment and the level-sen-
sitive triggering of the PS/2s,
and how OS/2 device drivers
can use this hardware feature.

Thebook’sdrawback, how-
ever, is its dense presentation.
The writing is passive and aca-
demic, making the informa-
tion hard to access.

continued
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Kris Jamsa is a recognized
authority on MS-DOS; he
wrote DOS: The Complete
Reference, he presides over the
DOS User’s Group, and he is
the editor of that organiza-
tion’s newsletter. Despite
these qualifications, his Using
0S/2 (Osborne/McGraw-
Hill, Berkeley, CA: 1988, 757
pages, $19.95) is the least use-
ful of this bunch.

The first several chapters
explain using OS/2 to a novice
user—how to care for disks,
how to boot the computer, and
how to format and back up
disks. Even casual MS-DOS
users will find these chapters
of little use. This section is
twice as long as it needsto be.
Many ofits illustrations are re-
dundant, while others are sim-
ply unnecessary. The refer-
ence manual included with
OS/2 explains these topics as
well as thisbook does.

Next, Jamsa attempts to ex-
plain the complexities of OS/2
programming. He was work-
ing with early beta software to
explore these topics, so his ex-
planations lack depth. Many of
his descriptions read like man-
uals reworded into book style.
Butthey arepoorly organized,
andtherewordingaddslittle or

no additional information.

The book also has many
errors. For example, on page
24 an illustration claims that
0OS/2 has a 4.8-megabyte vir-
tual address space (48 is the
correct number), and on page
473 Jamsa asserts, “both the
program and the executable
code reside in memory.” This
statement is only a little less
confusing than an earlier as-
sertionthat “the key to OS/2’s
success is not necessarily its
powerful capabilities, but
rather the number of applica-
tion programs that make use of
these capabilities.”

Building Your Library

If you plan to write OS/2 pro-
grams, the Letwin and Iaco-
bucci books can add substan-
tially toyour understanding of
0S/2: They function much
liketherevered Kernighanand
Ritchie *‘white” book that
specifiesthe Clanguage. PS/2

programmers will also find
useful information in 0S/2
Features, Functions, and Ap-
plications. Only novices who
find themselves in front of a
computer running OS/2 might
consider Jamsa’s book.

For the general-to-ad-
vanced reader, I particularly
recommend Inside OS/2. For
readers who will be doing ex-
tensive OS/2 programming,
OS/2 Programmer’s Guide is
anecessity.

All four books help shed
light on the mysterious work-
ings of OS/2. But none suc-
ceeds in revealing why or how
0S/2 might change the face of
personal computing. I suspect
that The Book on OS/2 might
be along time coming. B

BRIEFLY NOTED

Programming Translation
Fundamentals by Peter Ca-
lingaert, Computer Science
Press, Rockville, MD: 1988,
366 pages, $36.95. This book
shows perhaps the best bal-
ance of theory and application
that I’ve seen. For his exam-
ples, Calingaert uses pseudo-
code reminiscent of PL/1 or
Modula-2 for high-level code,
and for his assembly language
examples he uses an assembly
language that you could easily
mistake for Knuth’s MIX. His
explanations are clear-cut and
readable, not bogged down by
abstract notational syntax that
can obscure what is actually
going on.

The author starts of f with an
abbreviated exploration of
one- and two-pass assemblers.
Then, rather than jump imme-
diately into the subject of pro-
gram translation for higher-
level languages, he takes a dip
into what he refers to as “pro-
gram modules.” This is a dis-
cussion of how routines (mod-
ules) are activated during a
program’s execution (taken,
of course, from a high-level-
language point of view), in-
cluding the important issue of
variable scoping. Having thus
giventhereader agoodview of
what a compiler (or an inter-

continued



STATISTICS

MADE EASY.

Microstat-1l will have you up and running in 5 minutes

perating Microstat-Il couldn’t be

easier. No matter what your

statistical needs are. Simply select
the options you need from the menu system
with a keyboard or a mouse and your
answer is available instantly. No complex
command languages to learn. On-line help
is only a keystroke away! Plus, it only
takes three disks to operate the program.
Microstat-1l is simple to use and fast!

The #1 Selling Micro Statistical
Package is Even Better!

Microstat is by far the most popular
micro statistics package of all time. Tens
of thousands of satisfied customers have
relied on Microstat since 1979 for all their
statistical needs. Microstat has been used
forevery application imaginable from check-
ing the brine content of tuna fish to keeping
game statistics for an NFL football team.
Already 64 of the Fortune 100 companies
have purchased Mictrostat. Virtually every
major university is presently using Microstat
and over 10,000 copies have been sold to
the US government. Microstat-11 is even
better!

The Coverage You Need
Microstat-11 has the statistical tests you

or your money bhack.

Improved Speed and Interface
Microstat-Il is 8 times faster than our
own Microstat version 4.0 and almost twice
as fast as the competition. This exceptional

speed was achieved without any loss of
accuracy. When running descriptive sta-
tistics the results were staggering (can be
even faster with a numeric co-processor):

\
Microstat-li.......... 88 seconds }

Leading Competitor

160 seconds

‘Microstat 4.0...... ... 731 seconds

{n seconds. Tests on an 8 MHz AT-type machine. (no co-
processor). File with 12.800 cases.

The user interface has also been greatly
improved. A full-model regression on the
infamous Longley data takes only 9 strokes
with Microstat-Il. One competing package.
which claims to have the easiest command
structure, requires 88 strokes. Plus, a
specifically designed reversable scrolling
feature has been added to save you even

more time. You don't have to rerun a test
{0 see output that has scrolled off the
screen.

Introductory Price Just $395 until
July 1, 1988

Microstat-II is being offered at the low
introductory price of just $395 complete.
Want just a peek at Microstat-11? We'll send
you a demo disk and manual for just $19.95.
Also, a generous update program is available
for our loyal Microstat customers. Just
inquire.

Absolutely Guaranteed

We are so sure that Microstat-Il will
satisfy all your statistic needs that we will
offer a 30-day norisk money-back guarantee.

Make statistics easy, order
Microstat-1l today!

1-800-952-0472

Ecosoft Inc. Circle 94 on Reader Service Card

6413 N College Awe.. Suite 101,
Indianapolis. IN 46220

need. Just some of the areas of coverage
are descriptive statistics, ANOVA. correla-
tion and regression (with stepwise). time
series. hypothesis testing. nonparametrics. I
crosstabs and chi-square, probability distri-
butions, scatterplots. plus a lot more!

Easier Installation

Microstat-1l provides all this power with
only 3 disks and can run on a hard disk or
a floppy disk system with twodrives. Our
competitors use up to 21 disks and most
require a hard disk. Plus Microstat-Il is not
copy protected.

Even Greater Flexibility

O Please send me — copy(s) of Microstat-Il and a complete
manual at the low introductory price of $395.00

| Yes!

1-800
952-0472

Please send me — copy(s) of Microstat-ll Demo Disk and
summary manual for just $19.95.

Add $4 per package for UPS shipping charges. Indiana residents add 5%
sales tax.

Format: O 5% 1BM 03%"IBM 015'% 1.2 meg

Please send me a Microstat-I1 brochure.

]

Please send me information on upgrading my Microstat
package to Microstat-Il.

Name:

Organization

We have completely redesigned the data Address
management section to include features our
users have requested. You can have unequal City State Zip
cases in the same file, aliased variables,
missing data. range checking. and built-in Phone

scalars on data entry. plus other new fea- 0 MC

tures. You can even use a mouse!

O Bill my credit card.
Account Number

0O VISA

O American Express
Expiration Date




Introducing Mic

1=
notprine = false:§
while (i < sqrtp) §
begin 4
i=1i+2;

notprime = (g
end; 4
if (not notprine)
prime = prine + 73
until (prime > 1066H

forO§/2

Microsoft.BASlC 60

e Uiew™ Seavch ™ Hun  Yatch U

Child$ : “dirisortifind “ BAS"
FileNumber = 5 : @.0680808 3
' The child process does: D§
Child§ = “"dirisort!find " +{
DIM Directory$(1688) ’ Strif
FileNunber = FREEFILE * Ned FERENE
o W :" f
PEN "PIPES" + Child§ FOR I /2 Doww top of hox.
WHILE NOT EOF(1) ' Loop un

LINE INPUT #FileNumber,

*p = 218,
p = 2;

NumEntries = NumEntries
WEND

ChildDone:
CLOSE FileNunber
QR -0 T0 NinBodnio

The people who co-developed the indus-
try’s most powerful personal computer
operatingsystem are now proud to announce
programming languages to match.

Introducing Microsoft® Macro Assembler
5.1,C 5.1, Pascal 4.0, FORTRAN 4.1 and
BASIC Compiler 6.0.

Five industrial-strength, stand-alone lang-
uages that combine the implementation
flexibility you've enjoyed under MS-DOS®
(which, of course, they still support) with the
advanced capabilities you’ve anticipated
from OS/2.

Capabilities such as the ability to develop

large, sophisticated applications which go
beyond the 640K barrier, taking advantage
of up to 16MB of RAM, and utilizing the
potential of today’s microprocessors.

Just like their MS-DOS predecessors,
these five new languages are equipped with
powerful, professional features you work
with, not around:

Support of direct calls to the operating
system, and inter-language calling for mixing
multiple languages on the same project.

Access to OS/2 system calls and a full
complement of utilities, including an
incredibly fast incremental linker and the
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Mlcrosoft FORTRAN 4. 1

[

£ File  Search  Vigu Run [0

DO 28 y = 1, ymax

r = (REAL(y)/ymax )*pixbu

X = SIN(r)

radius = radmax * ABS(x)

D018 j=1,4

xoff = xoffs(j) *x
color = MODGj+i=L; et
CALL mirror(xcenter, xoff, u

CONTINUE

MR

ontrol 1378 (Affine closure, Round nearest, 64-}
ien=8 pn=1 un=1 om=8 zn=0
A fou-f ve=1 ue=A oe

Options Calls |

Microsoft. Macro Assembler 51

Hun UYatch Options |language
cerunne. Alss

.CODE
nov  ax,fdata
ds,ax
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first protected mode programmer’s editor
that works equally well in real mode.

Microsoft CodeView; our popular,
advanced debugger that lets you untangle
program logic at the source code level, no
matter what code you're using.

(It even lets you debug protected mode
programs up to 128MB of virtual memory,
and larger programs than ever before in
real mode.)

As the perfect complement to our new
languages, we're also offering the Microsoft
0OS/2 Programmer’s Toolkit.

It contains a parameter-by-parameter

breakdown of all OS/2 system calls and
samples to get you started.

All the tools you need for turning out
larger, more powerful, more complex OS/2
applications.

(And, incidentally, all the tools we rely on
for creating our own commercial software.)
For the name of your nearest Microsoft
professional languages dealer, simply call

800-541-1261, Dept. B96.

Ask him for some more information on
our OS/2 family.

He’ll show you some languages you can
really swear by.

Microsoft, MS-DOS and Code View are registered trademarks of Microsoft Corporation.
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RS-422
CONVERTER

TO/FROM RS-232

Up to 100 kilobaud at 4000 feet
e Up to 3 miles at 1200 baud
e Supports eight signals
e Doubles as a high speed short haul modem
e All handshake signals and clock
e Write or call to order or for more information
= = = N
telesY e

A PUBLIC COMPANY

Remark Division e Telebyte Technology, Inc. ® 270 E. Pulaski Rd.
Greenlawn, NY 11740 e (516) 423-3232 800-835-3298

KADAK's
engineers bring years

to over 600 installations world-wide.

This real time

MULTITASKING KERNEL
simplifies real life

product development

8 No royalties ® * Dynamic memory
8 Full source code included allocation
| * C interface ® * Event Manager
®  Preemptive scheduler m * Semaphore Manager
B Intertask messages B * Resource Manager
®  Terminal Handler m * Buffer Manager
AM X 68000 operates on any 68000/10/20 system
Manual only $75US dk Pro
AMX 68000 sweoous 1F KADAK Products Ltd.

206 - 1847 W. Broadway
Vancouver, B.C. Canada V6J 1Y5
Telex: 04-55670
Fax: (604) 734-8114
Telephone: (604) 734-2796

* Options — ask for price list.
(Shipping/handling extra)

Also available for 8080, Z80,
8086/186/286.
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preter) seeks to accomplish,
the author describes the fun-
damental steps of compilation:
lexical analysis, syntactic
analysis, semantic process-
ing, storage allocation, and
target code generation.
Thoughnone of the material
is attached to a specific ma-
chine orlanguagearchitecture
(other than that the book ex-
amines only procedural lan-
guages), the explanations are
lucid enough to make the ma-
terial worthwhile.
—Richard Grehan

Programming Language
Translation by Patrick D.
Terry, Addison-Wesley, Read-
ing, MA: 1987, 443 pages,
$26.95. This book is aptly
named. It includes more
source code than many of the
currently popular application
toolbox books. “Complete”
would be a good word to use:
You’ll find the complete
source code for a macro as-
sembler (for an 8-bit processor
that looks like a 6800 with a
foreshortened index register),
complete source code of an in-
terpreter (“‘simulator” might
be a better word) for a hypo-
thetical stack-based processor
reminiscent of the Pascal P-
machine, and the complete
source code for the compiler/
interpreter for a Pascal-like
language called CLANG (an
abbreviation of ‘“‘concurrent
language’). (Although the
compiler generates code for a
hypothetical stack machine
that the author admits is too
idealized, he adheres to his
own book’s title by discussing
code generation for a real pro-
cessor: the Z80.)

Terry’s technique is power-
ful: He details the problem at
hand, follows with an outline
of the solution, and rounds off
with actual source code. All
the high-level-language source
code examples are in Pascal.
It’s refreshing to see algo-
rithms backed by executable
source code rather than
pseudocode. I found that this
made an excellent companion
book to Programming Trans-
lation Fundamentals. Where-
as the Programming Language

Translation volume becomes
hazy in theoretical descrip-
tions—choosing to let pro-
gramsreveal the details—Pro-
gramming Translation Funda-
mentals could have stood more
practical examples.

Not to slight Terry, mind
you. Working source code
often makesthebest computer
science textbook, and his book
delivers the goods.

—Richard Grehan

The IBM Programmer’s
Challenge and The Apple
Programmer’s Challenge by
Steven Chen, TAB Books, Blue
Ridge Summit, PA: 1987, 225
pages (IBM), 228 pages
(Apple), $14.95. Just how
good a programmer are you?
This book, which is available
in versions for IBM and Apple
IT computers, will help you
find out. Steven Chen presents
10 sets of problems; each set
contains 5 specific program-
ming challenges, with time
limitsand details on input and
output required.

After you solve (or attempt
to solve) the problems, you use
Chen’s guide to compute a rat-
ing for your work based on the
time required to design, code,
and test your program; the
number of variables you used;
and the execution time of your
program. You can compare
your results with Chen’s pro-
grams, which are given in C,
Pascal, and BASIC.

Programmingareas include
number theory, conditional
statements, repetition state-
ments, overflow problems,
and restricted memory pro-
gramming. The book includes
50 specific programming
challengesinall.

In The IBM Programmer’s
Challenge, source code is
given in GWBASIC, Turbo
Pascal, and Microsoft C. In
The Apple Programmer’s
Challenge, source code is
given in Applesoft BASIC,
Apple Pascal, and Aztec C.

The book is great for recre-
ational programmers, but,
more important, it’s a good
way to polish up your pro-
gramming skills. And if you

continued
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OKIDATA is a registered trademark of Oki America, Inc.,
Marque déposée de Oki America, Inc.

Why build a printer
you can stand on, when
all it will ever carry is

a full office workload?

The answer is reliability.

We built the best track record in the industry
by demanding a lot more from our products
than you ever will. OKIDATA engineers call this
“‘championship specs.”” Over 3 million
OKIDATA users call it rugged reliability. And it
shows in the quality and performance of every
printer and modem we make.

You can see it in our new 300 series of 9-pin
and 24-pin printers. Their speed, print quality
and sheer versatility can carry a ton of paper-
work. With day in, day out reliability.
OKIDATA wouldn’t have it any other way.
Why should you?

Call 1-800-OKIDATA for the dealer near you.

OKIDATA

an OKI AMERICA company

We put business on paper.



F t dBFast™ compiles and delivers a typical .EXE file in under 5 seconds, while
as er. Clipper is still plodding through a 4 minute compile/linking routine
And check out our blistering execution speed . . . . We blow away the competition! “Why wait?**

Smaller‘ With Clipper’s lumbering “overhead,” the smallest possible execute file is
120KB .

. and it mushrooms from there! dBFast's ultra-efficient “runtime
engine” results in amazingly compact code. as small as IKB!

Smarter' dBFast delivers very high dBase [l compatibility. [t supports dBase .NDX

® files and is LAN-capable right out of the box. It's many features inciude
AUTOLOCK, SOFTSEEK, APPEND, BROWSE, CHANGE, EDIT, and dBFast supports external PROCEDURE FILES.

Cheaper' At a fraction of the cost of the competition, dBFast sets the new

® industry standard for Price-To-Performance. For developers, distribution
rights are Royalty-Free. And, as an added bonus, dBFast now includes dBEdit, a professional-grade text
editor. “Why pay more?”

The new kid on the block!

Operation dBFast Clipper

Minimum .EXE file size 1kb 120kb
Compiling/Linking 5 Seconds | 4 Minutes
Execution Time 10 Seconds | 51 Seconds

\ PRICE $99 $695

I Now Includes Professional-Grade Text Editor
M Fastest Compilation M Smallest .EXE’s
I Fastest Execution B LAN-Compatible

B Highest dBase Compatibility

“d

Available through Egghead
Discount Software.

60 day Guarantee. I

Ty dBFast for 60 days. If you're not totally satisfied for
any reason, just send it back for a full refund (less $10 handling fee). I

Call today! 1-800-356-6356 1

Sales information call 1-206-392-0368. Dealer inquiries welcome.

Qty Subtotal I
dBFast ___ @ $99 I
$4US,

1

Company: Sl’
$25 outside USS,
(add $4foreach add’l. package)

WA residents add
8.1% sales tax.

Ctys s Zip:

Payment (circle one): VISA MC AMX Check (U 8. fnnds only)

%

1420 Gilman Blvd.

Suite 2857

Issaquah, WA 98027-5399 I
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know only one or two of the
languages used, the book also
becomes a hands-on way to be-
gin learning a new language.
—EvaM. White

Mind Tools: The Five Levels
of Mathematical Reality by
Rudy Rucker, Houghton-Mif-
flin, Boston, MA: 1987, 328
pages, $17.95. The Roman
numeral ¥ may be an abstract
picture of a hand with thumb
outstretched, but “how many
fingers?” is only the most ob-
vious of the number-oriented
questions you can ask about
your hand. Number of hairs?
Length of fingernails? Tem-
perature? Salinity? Blood flow
rate?...On the first page of
Mind Tools, Rudy Rucker in-
vitesyouto think of your hand
as a “coding up” of such num-
bers: as a compact record of
the information they contain.
That is one subtle sign of a
revolution that has made our
old world of hands, cats, trees,
and so on, about which we
busily collected information,
obsolete. This revolution has
alsoopened up a world thatal-
ready is the most compact
form ofall the information we
can possibly have “about” it.
Obvious phases of the revolu-
tion include Claude Shannon’s
Information Theory of the
1940s, the cracking of the
DNA code in the 1960s, and
the coming of the micropro-
cessor in the 1970s. Rucker
fits in Conway’s Game of Life,
Mandelbrot’s fractals, Uni-
versal Turing Machines, Goe-
del’s Incompleteness Theo-
rem,andagooddeal more, not
just dropping names but really
making concepts clear.
Unlike many math books
for nonmathematicians, Mind
Tools is much more than a gal-
lery full of curiosities. As
Rucker’s exposition weaves
among the exhibits, they co-
here with one another to define
a cosmos in which Number,
Space, Logic, and Infinity are
essentially faces worn by In-
formation; physical systems
are information processors;
and life itself is “a fractal in
Hilbert space.” If you’ll read
up to that statement in its con-

text, you'll find to your possi-

ble surprise that you really do

understand what it says.
—Hugh Kenner

Elements of Functional Lan-
guages by Martin C. Henson,
Blackwell Scientific Publica-
tions, Oxford, England: 1987,
434 pages, $78.75 (hard-
cover), $40.50 (paperback).
Most programmers, having
been raised onimperative pro-
gramming languages that cur-
rently dominate the industry,
might find functional lan-
guages (e.g., Lisp) a difficult
pill to swallow. However,
given therising interest inarti-
ficial intelligence applica-
tions, some exposure to the
fundamentals of functional
languages seems necessary.
Martin C. Henson’s book pro-
vides such an introduction.
Not that the entire book is
theory. Later material covers
the more practical aspects of
language implementation de-
tails and gives descriptions of
data structures and pseudo-
machine architectures on which
some functional languages are
built. Additionally, the chap-
ters on program verification
and transformation offer infor-
mation and examples useful
even in imperative program-
ming. Forthenovice, Elements
may be too dense. However,
experienced users should find
the book a worthwhile map for
exploration into the growing
field of nonimperative pro-
gramming languages.
—Richard Grehan

CONTRIBUTORS

G. Michael Vose (P.O. Box
3160, Peterborough, NH
03458) is a former BYTE edi-
tor and the current editor of the
newsletter OS Report: News
and Views on OS/2. Richard
Grehan is a senior technical
editor at large for BYTE. He
can be reached as “rick_g” on
BIX. Eva M. White s a tech-
nicaleditor for BYTE. She can
be reached on BIX as “eva.”
Critic and author Hugh Ken-
ner lives in Baltimore,
Maryland.




Aztec C

Power to go the distance...
Whatever that distance might be

From real time embedded systems purchased directly from
applications to comprehensive Manx come with a 30-day, no
commercial applications on questions asked, satisfaction
Macintosh, IBM PC, Amiga, guarantee. Call for yours today. Aztec C Micro Systems
Atari, and others, Aztec C has Wi | d inf Aztec C is available for most micro-
earned a well-deserved reputa- . o can &S0 SENA you INTOMMa- | computers in three configurations:
tion as an innovative, tough to tion that details the special fea- The Professional; The Developer; and
; ) tures and options of Aztec C. The Commercial system. All systems
beat, rock-solid C development : . are upgradable
system Plus information on support soft- pg :
' ware, extended technical sup- Aztec C68k/Am .... Amlga
But don't just take our word for  port options, and all of the source debugger—optional
it—try it yourself. We know that services and specialized sup- Aztec C68k/Mac ... Macintosh
the best way to understand what port that you may need when MBW andiMASHlisupport
puts you ahead with Aztec Cis  you're pushing your software to | AztecC86......... MS-DOS
. ) il source debugger * CP/M libraries
touse it. That's why Aztec C the limits and ... beyond. - o
The followng have special pricing and
configurations. Call for details.
Aztec C68K/At ..... Atari ST
Aztec C80 ......... CP/M-80
Mﬁ-Dg_ST HOi?e;i?;ON:zfzt‘-felor:‘len: S):;:(;ns AztecC65......... Apple Il & It GS
OSErIEN gt Ll Standard System ............... $199
Targets: Features: ® C compiler
© 6502 family e Complete development system ® Macro Assembler
© 8080-8085-280-2180-64180 o Fast development times @ overlay linker with librarian
® 8088-8086-80186-80286/8087-80287 ® Prototype and debug non-specific ® debugger
e 68000-68010-68020/68881 code under MS-DOS ® UNIX and other libraries
e Compilers produce modifiable o utilities
Components: assemg:er °"c:p".t|’| 'f,"‘"(pq' t inline Developer System .............. $299
e C compiler for host and target ass:"l‘ y, and will link with assembly e all Standard System features
® Assembler for host and target mocules ® UNIX utilities make, diff, grep
e linker and librarian . gt‘hpeﬂ‘;:r:;t':m- hex, S record, and o UNIX vi editor
: 3:::(( l:’:lgnﬁi :nake, ditf, grep e source for UNIX run time library Commercial System ............ $499 |
e debuaaer e processor dependent features e all Developer features
99 e source for startup ® source for run time libraries
¢ downioad support ® one year of updates

Aztec C is available on a thirty-day money back guarantee. Call
now and find out why over 50,000 users give Aztec C one of the
highest user-satisfaction ratings in the industry.
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RENCH TOUCH.

One can appreciate the efficiency of the
Normerel ATC 12 just by looking atits design.

Extra flat, top of known technology, single board,
surface mounted with everything you can dream of on
board for greater reliability.

Equipped with a new standard of VGA visualization
containing a 236 color palette, its monitor displays
“photo” quality images.

Built around a 12.5 MHz processor, its execution
speed is from 1.5 to 2 times faster than that of its
competitors and it is very user friendly.

Far from the superficial and over-populated
world of clones, Normerel ATC 12 offers the well
controlled quality, the sure and subtle touch of elegance
of traditional french manufacturing. Dealers Wanted.

Technical Specs.
80286 - 125/ 8 Mhz soft switchable. Controller
DRAM -~ 640 KB expandable. - Floppy - 3"/2 - 571/4 all format
ONBOARD - (Standard) - Rigid Disk - SCSI
Yideo Dram Socket
- TTL: MDA, HDA, CGA, EGA, EGA plus - 2 MB SIMM'’s Socket
= Analogous: VGA. 3FreeSlots -2 AT Format
o -1PC Format
- 2RS 232 - Parallel Port- Mousc Port

NORMEREL
BRAIN IS BEAUTIFUL.

X» Circle 304 on Reader Service Card
S. - BU. Bo - ORLAND( - FLORIDA 32805 NORMEREL US. - 16 Crow Canyon Court Suite 225 - SAN RAMON
22 7042 - US (800) 3279877 CALIFORNIA 94583 - U.S.A. Tél. (415) 8899676

NORMEREL SYSTEMES - 58 rue Pottier 78150 LE CHESNAY - FRANCE NORMEREL UK - Pathtrace House - 91/99 High Street - BANSTEAD - SURREY SM7 2NL
Tel. 33 (1) 39.54.90.06 Télex NRLSYS 699424 F - Fax 33 (1) 39.55.38.13 ENGLAND - TéL. (0737) 360482/83 Télex 267 597 JSUK Fax (0737) 362813



with new UniLab Microprocessor Development Tools

B (4Kbytes from hard disk to emulation
memory in 5 seconds. That's moving, But
today you've got to be fast just tostay in the
race for better microprocessor designs.

®  Thesecretis anew, high-speed parallel
interface: the Orion bus. Which zips data
between your PC/AT and the 8620 analyzer-
emulator, breaking the RS-232 bottleneck.

®  The 8620 with O-bus gives you complete
program diagnosis — and solutions —in real
time. For more than 150 different micro-
processors. Using the same command set
environment.

B Agenerous 2730 trace-cycle buffer with
selective filtering lets you cut through the
clutter and display just the traces you wish.
And you get lusec resolution in program
time measurement. Plus continuous InSight
monitoring of your

program’s key
functions as they
are performed.
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Display is updated 5 tines/sec.

Press Fi4 for Help.
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InSight Display. InSight blends analyzer-
emulator techniques to give you continuous,

real time monitoring of keyprocessorfunctions.

And still services userinterrupts. It displays
changing register contents, 1/0 lines, ports,
user-defined memory windows. With your
own labels.

®  Ontopof that, you get UniLab’s trade-
mark ability to debug by symptom, not just by
breakpoint and single step. And, to help

you complete the job on time, on the spot, a
stimulus generator and EPROM programmer
areincluded.

B Easeof use, another Orion trademark,
is also built in. So you haveall the familiar
features and formats you're used to working
with. It doesn't matter if your project is a
single chip controller or complex 16-bit

ﬁulgzar Triggers
Reset lnd u-ace first cycles after starhx
Shou current activity (trace immediately)
Trigger on an address
Trigger on a urite to-an address (or range)
Irigger on a read to an address (or range)
Trigger on a fetch fron an address (or range)
!x-lggur on a f;tch wtslda LR of addresses
‘l‘nggm- on a: .hu ullue ll‘icr an address
Filter a range of addresses
Filter excluding a range of addresses after an address
Filter read cycles
Filter read cycles after an address
Filter urite cycles
Filter urite cycles after an address
Count cgclas betueen tuo addresses

l’r:ss Pgbn or Pglp “to scroll. Esc toexit,
Press it to select._

Analyzer Triggers. Commonly used triggers
can be selected quickly from a list of standard
and user-defined triggers.

microprocessor, the 8620 is thetop price/
performance analyzer-emulator that does it
all. At just $4380. With processor Personality
Paks typically $550 each.

®  Unilab 8620. Fast-lane debugging that
gets you to market quicker.

Call toll-free: 800 /245-8500.
In CA: 415/361-8883
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702 Marshall St., Redwood City, CA 94063
TLX 530942 FAX 415/361-8970

Computer Integrated Instrumentation
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What’s New

Short Takes
Dell System 310
UR/Forth 1.10
SoftPC
EasyTalk
GrandView
Forget-Me-Not

First Iinpressions

Sun’s New Workstation:

the Sun386i

IBM’s OS/2 Extended Edition

Reviews

Fast Drives for Modern Times
Amdek System/286A, Arche
Rival 286, Epson Equity II+,
Leading Edge Model D2,

and PC’s Limited System 200
ColorVue SE

VM/386: A Virtual Solution
Concurrent DOS 386

ProBas

Designer

NewSpace

Computing at Chaos Manor
by Jerry Pournelle

Applications Only
by Ezra Shapiro

Some Assembly Required
by Rick Grehan
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IT'S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!

w Watch Optlons Calls 6o Memory

weee{ESC) RN MERL

PROBE’s menu
bar and pull-
down menus set a
new standard for

POP registers up
and down with a
single key.

i —

debugger | Lt
interfaces. Init alower, Bupper, dstep):
_printf (" T ON")
PROBE has p
source-level Print table.
debugging to let P
you “C” your while (fahr <= upper) {
program.

elcome to your nightmare. Your company has bet
\’\/ the farm on your product. Your demonstration
wowed the operating committee, and beta ship-

ments were out on time. Then wham!

All your beta customers seemed to call on the same day.
“Your software is doing some really bizarre things’’ they say.
Your credibility is at stake. Your profits are at stake. Your
sanity is at stake.

THIS BUG’S FOR YOU

You rack your brain, trying to figure something out. Is it a
random memory overwrite? Or worse, an overwrite to a stack-
based local variable? Is it sequence dependent? Or worse,
randomly caused by interrupts? Overwritten code? Undocu-
mented “‘features” in the software you're linking to? And to
top it off, your program is too big. The software debugger,
your program and it’s symbol table can’t fit into memory at
the same time. Opening a bicycle shop suddenly isn’t such a
bad idea.

THIS DEBUGGER’S FOR YOU

Announcing the 386 PROBE™ Bugbuster,*from Atron. Nine
of the top-ten software developers sleep better at night
because of Atron hardware-assisted debuggers. Because they
can set real-time breakpoints which instantly detect memory
reads and writes.

Now, with the 386 PROBE, you have the capability to set a
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don’t
have to be halted by breakpoints from legitimate areas. You
can even detect obscure, sequence-dependent problems by
stopping a breakpoint only after a specific chain of events has
occurred in a specific order.

,
4
,

This is an
out-of-range
memory-overwrite
bug. Since it is
interrupt related,
it only appears in
real time.

Then, so you can look at the cause of the problem, the 386
PROBE automatically stores the last 2K cycles of program
execution. Although other debuggers may try to do the same
thing, Atron is the only company in the world to dequeue the
pipelined trace data so you can easily understand it.

Finally, 386 PROBE’s megabyte of hidden, write-protected
memory stores your symbol table and debugger. So your bug
can’t roach the debugger. And so you have room enough to
debug a really big program.

COULD A GOOD NIGHT’S SLEEP
PUT YOU IN THE TOP TEN?
Look at it this way. Nine of the top-ten software products in
any given category were created by Atron customers. Maybe
their edge is — a good night’s sleep.

Call and get your free, 56-page bugbusting bible today.
And if you're in the middle @ of a nightmare right now,
; give us a purchase order
number. We’ll FEDEX
you a sweet dream.

BUGBUSTERS

A divi516n of Northwest Instrument Systems, Inc.
Saratoga Office Center ® 12950 Saratoga Avenue
Saratoga, CA 95070 e Call 408/253-5933 today.

*Versions for COMPAQ. PS/2-88s and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK and 49-8-985-8020 in West Gernany. TRBA
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WHAT’S NEW

Radio Shack Has
High-Speed PS/2
Clone

he Tandy 5000 MC is
the first available com-

puter that is compatible with
the Micro Channel architecture
(MCA) on the IBM PS/2 sys-
tems. It’s also very fast.

Inside the S000 MC is a
20-MHz 80386 processor with
a 32K-byte cache of 35-nano-
second static memory. For
graphics, a VGA graphics
controller is included. Memory
ranges from 2 to 16 mega-
bytes. The system also has two
32-bit MCA expansion slots
and three 16-bit MCA slots. A
video bus connector is avail-
able for optional high-resolu-
tion MCA video cards.

Externally, the new Tandy
machine looks about the same
size as the company’s older
80386-based system, the
Tandy 4000. One difference
is that the front panel of the
new system has space for four
half-height data storage devices
(two 3%-inch devices and
two S¥%-inch devices). One
3%-inch floppy disk drive
comes standard.
Price: $4999; $6499 with 40-
megabyte hard disk drive.
Contact: Radio Shack, 1700
One Tandy Center, Fort
Worth, TX 76102, (817)
390-3011.
Inquiry 751.

Dell’s 80286
System Beats Some
80386s

ell Computer has intro-
duced what may be the
fastest 80286 system around.
The new Dell System 220 uses
an 80286 microprocessor,
but it outperforms some

SYSTEMS

The Tandy 5000 MC is the first Micro Channel compatible.

80386-based systems. The
reason? A new 20-MHz CMOS
80286 processor from

Harris, which allows the sys-
tem to run faster than many
16-MHz 80386-based systems.
For example, according to a
small sample of BYTE bench-
marks, the System 220 was 5
percent to 25 percent faster
than IBM’s 80386-based

PS/2 Model 80 with a 16-MHz
clock speed.

Although the System 220
israther small—Dell claims its
footprint is smaller than that
of the IBM PS/2 Model 30—it
includes a number of features
as standard. Included on the
motherboard, for example,
are a VGA and 1 to 8 mega-
bytes of memory.

The System 220 has only
three AT-style slots and a
power supply of only 85
watts. However, the company

says that the power supply is
sufficient for almost all types
of add-in boards because of
the system’s CMOS processor.
Price: $1595 with a floppy
disk drive only; $2699 with
40-megabyte hard disk drive
and color VGA monitor.
Contact: Dell Computer
Corp., 9505 Arboretum Blvd.,
Austin, TX 78759, (512)
338-4400.

Inquiry 752.

PICK System
Network Supports
16 Users

he Zebra 1620 multiuser

business system from
General Automation repre-
sents the company’s first ven-
ture into the small systems
marketplace. This entry-level,

SEND US YOUR NEW PRODUCT RELEASE

We’d like to consider your product for publication. Send us full
information, including its price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter-
borough, NH03458. Information contained in these items is based
on manufacturers’ written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned.

12.5-MHz, zero-wait-state,
multiuser business system is
based on the 32-bit Motorola
MC68020 microprocessor and
functions with the PICK op-
erating system.

The system unit (5 by 17
by 17 inches, weighing 35
pounds) comes with 1 mega-
byte of RAM (expandable to 2
megabytes), one 40-megabyte
or 67-megabyte hard disk
drive, and a 45-megabyte or
60-megabyte '-inch tape
drive. It has 8 asynchronous
CRT terminal or serial printer
ports, expandable to 16, and
there is one parallel printer
port. Options include a 16.7-
MHz microprocessor. Key-
boards and monitors are not
included in the standard sys-
tem package.

Standard software includes
Accu/Plot II, for business
graphics; Compu-Sheet+, a
spreadsheet; and Jet, for word
processing. While this model
of the Zebra series doesn’t sup-
port the standard PC graph-
ics cards, there are two full-
size expansion slots, one of
which you can use for optional
hardware to support the
ARCnet 2.5-megabit-per-sec-
ond token-passing-ring local
area network (LAN).

You can also purchase
boards and other equipment to
upgrade the 1620 to a Zebra
1820, a 32-user system that
runs at 20 MHz with 4 mega-
bytes of RAM and a total of
three 140-megabyte hard disk
drives. Several other General
Automation higher-end sys-
tems are also compatible with
the Zebra 1620 and 1820.
Price: $12,500; $4000 for
1820 upgrades.

Contact: General Automa-
tion, Inc., 1055 South East
Street, P.O. Box 4883,
Anaheim, CA 92803, (714)
778-4800.

Inquiry 753.

continued
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WHAT’S NEW

ModelViewer PC
Produces High-
Resolution Photos

wo- and three-dimen-

sional slides, prints, and
transparencies of computer-
generated images are the prod-
ucts of the DI-100 Model-
Viewer PC, an XT- and AT-
compatible digital imaging
system that works with a cam-
era. Data Innovations has tar-
geted such applications as mar-
keting presentations and
design documentation.

In 3 minutes or less, the
ModelViewer produces CAD/
CAE solid designs, molecu-
lar models, and other scientific
images. Consisting of a film
recorder, a graphics processor
card, interface software, and
up to three camera adapters,
the ModelViewer has a data-
base of up to 32,768 colors for
image resolution of 640 by
480 or 1024 by 800 pixels.
Price: $4995; $495 for
35mm camera adapter; $95 for
automatic slide developing
system; $395 for overhead
transparency camera adapter;
$50 each for software inter-
faces for VersaCAD, Per-
sonal Designer, or AutoShade.
Contact: Data Innovations,
Inc., 323 New Boston St.,
Wilmington, MA 01887,

(617) 933-8170.
Inquiry 754.

PERIPHERALS

A slide produced by ModelViewer PC.

Keep Your Laptop
Data Safe

hile there are several

companies with hard
disk backup equipment for
IBM, Macintosh, and other
standard-size personal com-
puters, Axonix seems to be the
first to offer such equipment
for the burgeoning laptop mar-
ket. Its Thinstream XT/AT is
a 40-megabyte streaming tape
backup system for laptop
storage, which is becoming
much more hard-disk-drive-
intensive.

Potential markets include
intra-office backup, backup of
field measurement informa-
tion, and military information
backup.

Double-shielded copper

High-capacity hard disk drives from N/Hance.
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cabling from the floppy disk
drive port permits backup of
20 megabytes of hard disk data
from an AT machine in less
than 20 minutes, at 500 kilo-
bits per second (250 kilobits
per second on the XT). The
tape system weighs less than

3 pounds and measures 2 by 5
by 8 inches.

Price: $849 for the XT

model; $899 for the AT model.
Contact: Axonix Corp.,

2257 South 1100 E, Suite 2C,
Salt Lake City, UT 84106,
(801) 466-9797.

Inquiry 755.

Solutions for Mass-
Storage Problems

F or high-end processing
applications with PC com-
patibles, the N/Hance Sys-
tems division of Symphony
Systems has introduced 150-
and 300-megabyte hard disk
drives.

Initial applications include
CAD/CAM, office automation,
process control, and digital
imaging. All the full-height
5%-inch drives are equipped
with a small computer system
interface (SCSI) and can be
daisy chained for multiple
drive configurations. A high-
speed enhanced small device
interface (ESDI) is also avail-
able, with disks for both XT
and AT systems.

You can install disks for
the XT and AT systems both
internally and externally with
the Model HCS-pcs150 and
Model HCS-pcs300 control-
ler/adapter boards.

Models HCS-sunl150,
HCS-mac150, and HCS-
mac300 are available for the
Sun-3 and Mac Plus, II, and
SE. Track-to-track access
time is rated at 4 ms.

All drives will run DOS,
Xenix, Unix, and Novell.
Price: $3699 for HCS-
pes150; $5299 for
HCS-pcs300; $3999
for HCS-sun150; $3499 for
HCS-mac150; $4399 for
HCS-mac300. (All prices in-
clude interface cards and
necessary cabling.)

Contact: N/Hance Systems,
908R Providence Hwy ., Ded-
ham, MA 02026, (800) 289-
9676; in Massachusetts, (617)
461-1970.

Inquiry 756.

“Scuzzy” Apples

pple Crate’s new 20-,

40-, and 60-megabyte
SCSI drives fit under the
Mac Plus, SE, and II, and in-
clude ports that let you daisy
chain up to seven devices. Util-
ities for formatting, initializ-
ing, testing, and verifying the
disks are standard. There’s
also a help function.

Average access time on the
20-megabyte system is 60 ms.
For the 40-megabyte and 60-
megabyte systems, access time
is 40 ms.

Price: $560 for the 20-mega-
byte drive; $770 for the 40-
megabyte drive; $839 for the
60-megabyte drive.

Contact: Apple Crate, Inc.,
6850 Vineland Ave., North
Hollywood, CA 91605, (818)
766-4001.

Inquiry 757.

continued



Why Paradox 2.0 makes your
network run like clockwork
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Paradox® runs smoothly, intelligently
and so transparently that multiple
users can access the same data at

the same time—without being aware
of each other or getting in each
other's way.

With Paradox news travels fast
and it’s always accurate

Paradox automatically updates itself
with a screen-refresh that ensures that
all the data is up to date and accurate
all the time. Record-locking, Paradox-
style, safeguards data integrity by
preventing for example, two different
users from making changes to the same
record at the same time.

How to make your muitiuser network work
To run Paradox 20 or the Paradox Network Pack on a network, you need:

u Novell with Novell Advanced Netware version 2.0A or higher

® 3Com 3Plus with 3Com 3+ operating system version 1.0, 1.1
or higher

m |BM Token Ring or PC Network with IBM PC Local Area Network
Program version 1.12 or higher

u Torus Tapeslry version 1.45 or higher

m AT&T Starlan version 1.1 or higher

w Banyan VINES version 2.10

m Other network configurations thatare 100% compatible with DOS
3.1 and one of the listed networks

System Requirements for the Network Workstation

= D0S 3.1 or higher

u 640K RAM

= Any combinalion of hard, floppy, or no disk drives

m Compatible monochrome, color, or EGA monilor with adapler

*Customer salistaction is our main concern; if within 60 days of purchase this product
does not perform in accordance with our claims, call our customer service department,
and we will arrange a refund.

Paradox is a registered trademark of Ansa Software. Ansa is a Borland International
Company. Other brand and product names are registered lrademarks os trademarks of
their respective holders. Copyright ©1988 Borfand International. BI 1243
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€€ When | saw the record-locking and
autorefresh in action, I couldn't
believe it. Here was a true network
application, a program that can actu-
ally take advantage of a network to
provide more features and functions,
things that can’t be done with a stand-
alone PC.

Aaron Brenner, LAN Magazine

With Version 2.0, Paradox becomes a
sophisticated multiuser product that
boasts an impressive selection of data-
production features and password-
security levels.

Rusel DeMaria, PC Week 99

Paradox responds instantly to
“Query-by-Example”

The method you use to ask questions
is called Query-by-Example. Instead of
spending time figuring out how to do
the query, you simply give Paradox an
example of the results you're looking
for. Paradox picks up the example and
automatically seeks the fastest way of
getting the answer.

Queries are flexible and interactive.
And in Paradox, unlike in other data-
bases, it's just as simple to query more
than one table as it is to query one.

6€ The program elegantly handles
all the chores of a multiuser database
system with little or no effort by
network users.

Mark Cook and Steve King,
Data Based Advisor 99

€€ Paradox . . . has quickly become
the state-of-the-art product among
PC database managers . .. Paradox
still reigns supreme as the thinking
user’s DBMS.

Jim Seymour, PC Magazine 99

You don’t have to be a genius
to use Paradox

Even if you're a beginner, Paradox
is the only relational database manager
that you can take out of the box and
begin using right away.

Because Paradox is driven by the
very latest in artificial intelligence
technology, it does almost everything
for you—except take itself out of the
box. (If you've ever used 1-2-3° or
dBASE,® you already know how to
use Paradox. It has Lotus-like menus,
and Paradox documentation includes
“A Quick Guide to Paradox for Lotus
Users’ and “‘A Quick Guide to Paradox
for dBASE users.”’) Paradox, it makes
your network work.

60-Day Money-back Guarantee*

For a brochure or the dealer nearest you
Call (800) 543-7543

INTERNATIONAL
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WHAT’S NEW

Sony’s CAD/CAM
Monitor Competes
with the Big Boys

ony Corporation of
America has four new XT-

and AT-compatible CAD/
CAM color monitors to com-
pete against higher-priced
CAD/CAM workstations.

Two 19-inch models, with
horizontal scan frequencies of
64 and 48 kHz, respectively,
will be available next month to
complement the two 16-inch
monitors (with the same re-
spective horizontal scan fre-
quencies) that will be available
in the fall. Each of the moni-
tors will need CAD add-in
boards (available from a
number of vendors), bringing
system pricing to $15,000.

The 19-inch monitors’
specifications include vertical
frequencies rated at 60 Hz, a
display area of 14% by 10
inches, dot pitch0f0.31 mil-
limeter, aperture grille resolu-
tion of 1280 by 1024 pixels,
and a bandwidth of 100 MHz.
Price: $4195 for either 19-
inch monitor; $3095 for either
16-inch monitor.
Contact: Sony Corporation
of America, Computer Periph-
eral Products Division, One
Sony Dr., Park Ridge, NJ,
07656, (201) 930-1000.
Inquiry 758.

PERIPHERALS

Sony’s AT-compatible CAD/CAM monitor.

Acquire and Control
Data with Your Mac

eplacing such instru-

ments as oscilloscopes,
chart recorders, and volt-
meters is the MacPacq, a data
acquisition and device-con-
trol peripheral designed for the
Mac. It is compatible with all
Macs from the 512Ke on up.

Modem or printer-port

connections from the Mac in-
struct the MacPacq on how to
acquire data from one of up to
16 different devices. The de-
vices can include anything
from microphones and solar

cells to speakers and indicator
lights. Instructions from the
Mac enable the MacPacq to
control external devices
through eight channels.

MacPacq canrunas a
stand-alone or connected to the
Mac. It can simultaneously
control external devices and
acquire data. Sampling rates
range from 2 samples per hour
to 10,000 samples per
second.

PacqManager software lets
you print the data in a chart re-
corder format or record and
save the data in a word-pro-
cessing, database, or numeri-
cal analysis format. For exam-
ple, the MacPacq can output

or IBM XTs, ATs, and
PS/2s, RolandCorp US
has introduced equipment
for recording, playing back,
and editing up to eight tracks
of music. Included in the
package is the EASE (edit-
ing, arranging, and sequenc-
ing environment) Song
Maker software, the MT-32
soundmodule, and an MPU-
IPC musical instrument dig-
ital interface (MIDI) card.
Under EASE, menus and

MusicMaker from Roland

submenus let you perform
general functions such as re-
cording a musical phrase and
scoring individual tracks.
You canalso perform specific
functions, such as deleting in-
correctly played notes.

Once familiar with the
equipment, you can play all
of the eight available synthe-
sized sounds and the one
rhythm sound simultane-
ously. Then you can assign
functions to each of the syn-

thesized parts: panning, vol-
ume, transposition, bender
range, and velocity. A built-
in reverb section allows you
to select up to four reverb
modes from the MT-32, pro-
cess them, and add them to
the composition.

Price: $995.50.

Contact: RolandCorp US,
7200 Dominion Cir., Los
Angeles, CA 90040, (213)
685-5141.

Inquiry 761.
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square waves to 500 kHz.
Price: $995, including
software.

Contact: Biopac Systems, 42
Aero Camino, Suite 215,
Goleta, CA 93117, (805)
968-8880.

Inquiry 759.

High-Speed,
High-Resolution
Color Output

he Accel-500, a dot-

matrix color printer from
Advanced Matrix Technol-
ogy (AMT), is designed for
power users and power com-
puters. AMT, a division of the
Singapore-based Lam Soon
Group, says speed is rated at
480 characters per second
(cps) for 12- and higher-pitch
printing of draft documents.

For more important docu-
ments, the Accel-5S00 combines
letter-quality text with color
resolution graphics and still
operates at a sound level of
less than 55 decibels. Methods
of printing are serial impact,
dot matrix, and logic-seeking;
movement is bidirectional.
During 10-pitch printing,
speed is 400 cps. It operates
at 200 cps and 80 cps for
memo and letter modes,
respectively.

Standard features include a
24-pin pinhead, addressable
seven-color graphics, a built-
in forms tractor, four fonts
(each supports six pitches),
five coresident printer emula-
tions, and a plug-in Intelli-
Card for upgrades.

The 37-pound printer mea-
sures 7 by 24 by 17 inches. A
Centronics-compatible paral-
lel interface and an RS-232C
serial interface are standard.
Price: $1185.

Contact: Advanced Matrix
Technology, Inc., 1157 Tour-
maline Dr., Newbury Park,
CA 91320, (805) 499-8741.
Inquiry 760.

continued



When your basic
quantum leap 1S
just not enough:

ProBaAs.

Professional Basic
Programming Library

ProBas is a library of routines that kicks
QuickBASIC and BASCOMI into 5th gear and
gives yvou powers and abilities far bevond
those of mortal men. It's the greatest thing
since sliced bread and if vou don't get it today,
vour hard disk will crash in retaliation. So
much for the hype, now down to brass tacks:

@ 232 routines (226 in Assembly)
® 600 page 3-part manual

o Full-featured windowing

® Screen snapshots

® Virtual screens in memory

o Lightning-fast file I/0

® Access EMS as files or arrays
¢ Full mouse support

Plus 200 essential services from directory and
equipment routines to handy string, date, time,
and input routines.

Sick of running out of string space? Store
hundreds of K in numeric arrays or megabytes
in ENIS arrays. Tired of using a kludgy SHELL
to DIR to read a directory? Scan subdirectories
using wild-cards and store thousands of ftile
names, dates, and times. Wish you could drag
a window containing text or a menu around
the screen with a mouse? It's easy!

ProBas virtual screens allow you to draw full
or partial screens to memory, and then snap
them on in an eyeblink-- faster and without
the limitations of PCOPY. Draw and store
hundreds of pull-down menus or help screens,
each in its own array, ready to be displayed
anyvwhere on the screen at assembly speeds--
vou just can’t get any faster.

ProBas gives vou a complete set of blazingly-
fast file routines. Read or write up to G4k
chunks of data at a clip, with file locking and
error handling so that you can even use them
in subprograms. Youll never want to use
BASIC's file I/O again! No royalty and not
copy protected. For all versions of
QuickBASIC and BASCOM including BASCOM
6.0 for0S/2. Just $99. 00!

Add S3.00 per item (S7.00 Canada) for shipping.

Trademarks: ProBas. ProRef. ProScreen. Hammerly
Computer Services., Inc. QuickBASIC. BASCOM:
Microsoft Corp.
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ProBas.
TooLKiT

The TooLKir is a collection of assembly and
BASIC modules that use the ProBas library
to save vou even more hours of grunt work
Call a ring, bar, pop-up, or pull-down menu.
Pop up a mini-word processor with word-
wrap in a window. Make tile IO taster with b-
tree indexing. You get:

® Dozens of Menu Generators

o Fast B-tree indexing

® Mini-editor with word-wrap
e Patch .EXE files

® Protected storage areas

® Display text files in windows
® Julian date routines

® Documented BASIC source

Plus dozens of powerful, easy to use routines
that help conserve the most valuable asset of
all- vour time! Just $99. 00!

ProSCREEN.

Professional Screen
Management System

PROSCREEN is a full-featured screen generator
-editor that will save you more design and
coding time than you ever thought possible.
PrROSCREEN works with screens like a word
processor works with text to provide
complete control over screen characters,
placement and colors. Edit up to 3 screens at a
time and perform block moves, block copies,
merge and cut and paste operations- even
between screens- with ease.

Use PROSCREEN to prototype designs, create
full or partial screens for import via PrRoBas,
or create input screens that have up to 130 edit
fields per screen. You can even take snapshots
of other applications, edit them, and produce
demos and working tutorials. PROSCREEN
comes with subroutine source, extensive on-
line help and a 285 page manual with turorial
and reference. Just $99. 00!

ProBaAs.

TeLEComm TooLKit

The ProBas TeLeComMm TooLKiT is a
collection of high-level communications
modules that you plug into your code to
provide popular file transfer protocols,
terminal emulations, auto-dialing, phone data
base, login scripts and more. Plug just the
routines you need into your programs.

¢ Xmodem/Modem7/Xmodem-1k
® Ymodem (single and batch)

o CRC-16 and Checksum

e VT52, VT100, ANSI BBS etc.
e Auto Dialer & data base

® Script language support

o Full terminal program

® Documented BASIC source

The TeLECoMM TooLKiT comes with a
detailed manual and a fill terminal program in
BASIC. Just $75. 00!

ProREr.

On-Line Help
For ProBasn~

ProREF is three products in one- a pop-up
help system for the 232 routines in ProBas,
pop-up help for vour routines, and an
extension of the QuickBASIC programming
environment. See the calling syntax and help
for any ProBas routine, or any of vour
routines, with just a few kevstrokes or mouse
clicks. Popup an ASCII chart, calculator,
kevboard scan code module or almost any
DOS program via hot-key. Just $50. 00!

Our money-back guarantee assures vou the
highest quality' and our technical support statt
is always ready to help. Trv our BBS at (301)
953-7738 or give us a call at:

(301) 953-2191

HAMMERLY

COMPUTER SERVICES, INC.

8008 Sandy Spring Road e Laurel, Maryland 20707
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WHAT’S NEW

Transputer Brings
3-DCADto PCs

hree-dimensional CAD

is now possible on IBM
PCs and compatibles with the
first Transputer-based graphics
card, says manufacturer Nth
Graphics Display Products.
The company claims the Nth
3D Engine can write 40,000
three-dimensional vectors per
second or draw 10,000 con-
stant-shaded polygons (with
500 pixels each) per second. In
addition, the famous Teapot
model (1200 polygons) can be
flat-shaded and rotated in %
second.

The board comes with 1
megabyte of video RAM and 2
megabytes of display list
RAM. It drives high-resolution
monitors with resolutions of
up to 1024 by 768 pixels and a
60-Hz noninterlaced refresh
rate. The board can display
256 simultaneous colors from
a palette of 4096.

There’s also an optional
full-length expansion card that
produces higher resolutions,
faster shading speeds, more
processing power, and mem-
ory for a Z-buffer, the com-
pany says.

Power comes from paral-
lel-processing INMOS micro-
processors and proprietary
graphics coprocessors. One of
the microprocessors, a 10-
million-instruction-per-second
floating-point processor,
manages the display list and
processes other graphics
functions parallel to other on-
board processors. Other
microprocessors are used in
parallel for scan control and
complex rendering.

Price: $5995; $2000 for op-
tional expansion card.

Contact: Nth Graphics
Display Products, 1807-C West
Braker Lane, Austin, TX
78758, (800) 624-7552; in
Texas, (512) 832-1944.
Inquiry 762.
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ADD-INS

The Nth 3D Engine’s model manipulation.

“What Was That,
R2?”

elping the physically

handicapped answer tele-
phones and activate appli-
ances are the aims of the voice
recognition and speech syn-
thesis equipment from The
Voice Connection. But inven-
tory control, assembly-line
quality control, and medical
data entry are also potential
applications.

That’s what the IBM-com-
patible IntroVoice VI system is
all about. It’s designed to
“listen” to one of the 500 com-
mands and data entries and
respond by sending keystrokes
to the computer and text to
the on-board synthesizer for
audio output verifications and
prompting. According to the
company, it recognizes the
word on the first try 98 percent
of the time. Subvocabularies
(with 500 words maximum) are
also recognized through the
main vocabulary.

Included in the package
are a half-length circuit board,
a hand-held microphone, a
manual, and a speaker. Soft-
ware includes AutoCAD,
Voice Executive, and examples
of vocabularies.

Price: $595.

Contact: The Voice Connec-
tion, 17835 Skypark Circle,
Suite C, Irvine, CA 92714,
(714) 261-2366.

Inquiry 763.

Board Unites Apple
and IBM

he Deluxe Option Board,
a PC expansion card from
Central Point Software,
transforms your standard
720K-byte 3'2-inch PC AT
or PS/2 floppy disk drive into a
dual-purpose IBM/Mac
drive.

The board fits into a half-
length slot and includes soft-
ware that emulates the Mac’s
Hierarchical and Macintosh
File Systems. When you use
a Mac disk, you need only add
an M before the usual DOS
command. You can also create
and delete folders, format
and copy 400K-byte and 800K-
byte disks, and display Mac
directories with a tree
command.

Central Point says it will
introduce a card with Micro
Channel PS/2 compatibility
next month.

Price: $159.

Contact: Central Point Soft-
ware, Inc., 9700 Southwest
Capitol Hwy ., Portland, OR
97219, (503) 244-5782.
Inquiry 764.

Convert Mac Il
Images to Standard
Video

N ow you can save Macin-
tosh II-generated video
on standard VCRs and other
video peripherals. RasterOps
Corp. has introduced a color
graphics board featuring video
output to televisions meeting
National Television System
Committee (NTSC) and
Phase Alternating Line (PAL)
standards.

The ColorBoard 100, a
full-size card, provides resolu-
tion as sharp as 1024 by 768
pixels, with 8 bits per pixel of
color information from a pal-
ette of 16.7 million colors.
Price: $1495 for board and
either interface; $2495 for 16-
inch color monitor.

Contact: RasterOps Corp.,
10161 Bubb Rd., Cupertino,
CA 95014, (408) 446-4090.
Inquiry 765.

AT Engines Rebuilt
Cheap

eplacing your AT

motherboard with the Ab-
solute 16/0 AT board is like
rebuilding the engine on the
old car instead of buying a
new car.

Thenew “engines,” with
three chips from G2 Corp., are
comprised of 16-MHz, zero-
wait-state motherboards with
1 megabyte of 60-ns RAM.
New 80286 machines with 20
ICs do the work that origi-
nally took about 150 ICs.
Price: $975; $999 installed.
Contact: AdvanTech Corp.,
261 Cedar Hill St., Marlbor-
ough, MA 01752, (800) 338-
3130; in Massachusetts, (617)
481-6009.

Inquiry 766.
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The LOGITECH HiREZ Mouse—
the only mouse expressly designed for
high-resolution screens.

With a resolution of 320 dots-per-
inch (as compared with 200 dpi or less for
ordinary mice), it covers the same area
on your high-res screen, but needs less of
your desk to do it. More than 50% less.
Savingyou valuable desk space, and
effort: mouse maneuvers that used to
require a sweep of the hand are now
reduced to a flick of the wrist.

The LOGITECH
HIREZ mouse needs
50% less desk space
lo cover the same
amount of screen
area as a 200 dpi
mouse.

Which makes this new mouse a
hand’s best friend. And a more reliable,
long-lasting companion—fully compatible
with all popular software, and equipped
with a Lifetime Guarantee.

Equipped, too, with other advantages
exclusive to all Logitech mice: A unique
lightweight ergonomic design. Low-
angled buttons for maximum comfort
and minimum fatigue. An exclusive tech-
nology that guarantees a much greater life
span. An exceptionally smooth-moving,
dirt-resistant roller ball. And natural
compatibility with all PCs, look-a- likes,
and virtually any software.

So if you’ve got your eyes on a
high-res screen, get your hands on the
one mouse thats agile enough to keep
up with it.

The LOGITECH HiREZ Mouse.

For the dealer nearestyou, call 800-
231-7717 (800-552-8885 in California),
or write Logitech, Inc., 6505 Kaiser Drive,
Fremont, CA 94555. In Europe, call or
write: Logitech Switzerland, European
Headquarters, CH-1111 Romanel/Morges,
Switzerland (++41-21-869-9656).

BLOGITECH

Circle 150 on Reader Service Card (Dealers: 151)




How to pick

i

Though most mice out there look pretty

much alike, they're not all equal in performance.

It pays to be just a little choosy to make sure you
end up with the right mouse for your needs.

Starting with software. If you want full com-
patibility with all of your software, all you have to
do is look for a mouse with the Logitech name.
There are four in all, each one designed for dif-
ferent hardware needs.

THE HiREZ MOUSE

If you've got your eyes on a high—resolution
screen, the mouse to get your hand on is the new
LOGITECH HiREZ ;

Mouse.

With a resolution of
320 dots-per-inch (as
compared with 200 dpi
or less for ordinary mice),
it covers the same area
on your high-res screen
but needs less of your
desk to do it. More than
50% less. Saving you
valuable desk space, and

The LOGITECH
HiREZ Mouse needs
50% less desk space
to cover the same
amount of screen
area as a 200 dpi
mouse.
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Good instincts run in this family (left to right): the new LOGITECH HiREZ
Mouse ($179), the only mouse designed expressly for high-res screens; the LOGITECH
Series 2 Mouse for the IBM PS/2 (899, plugs right into mouse port); and the
LOGITECH Mouse for standard screens (8119, in bus and serial versions).

All come with Logitech's own Plus Software, which assures ease of use with
virtually any software, mouse-based or not.

effort: mouse maneuvers that used to require
sweeps of the hand are now reduced to a flick of
the wrist.

Which makes this new mouse a hand’ best
friend. And a more reliable, long-lasting com-
panion. And, like all Logitech mice, it’s fully
compatible with all popular software, and
equipped with a Lifetime Guarantee.

THE SERIES 2
MOUSE

For those who've chosen
the Personal System/2;* the
most logical choice is the
LOGITECH Series 2
Mouse. It's 100% compati-
ble with PS/2, and plugs
right into the mouse port,
leaving the serial port free
to accommodate other
peripherals.



e right mouse.

THE ALL-PURPOSE MOUSE:
SERIAL OR BUS

Most people find our standard mouse is still .
the best choice for their systems. It's available in o ; otk e o
bOt_h bus and Sel:lal NASUE 1000 H 0TS OfWthh A Logitech mouse plus Logitech application software equals a complete solution (all
to fit perfectly with your hardware. And with all prices include mouse, Plus Software, and application):

our favorit Softwar _Wh th T mous _bas d LOGICADD.. .$189. PUBLISHER PACKAGE LOGIPAINT SET...
y & & CLIE ¢ & Turns your PC into ...$179. PUBLISHER $149. Eleven type
or not. a full-featured CADD  software lets beginners and fonts and a 16-color
It’s hardly an accident that only Logitech workstation. Every- experts alike produce pro- palette. Creates files that
. ; thing you need for fessional, high-impact move easily into both
offers you such a complete selection—we’re the dimensioned line documents. Design templates ~ LOGICADD and
only mouse company to design and manufacture drawing and CADD. make page layout easy. PUBLISHER documents.
our own products. We make more mice, in fact, (800-552-8885 in California). Or fill out and mail
than anyone else. Including custom-designed the coupon below to: Logitech, Inc., 6505 Kaiser
models for OEMs like AT&T, DEC, and Drive, Fremont, CA 94555. In Europe, call or write:
Hewlett-Packard. Logitech Switzerland, European Headquarters,

The three mice pictured to the left come with all
this expertise builtrightin. Which explains
an interesting paradox: while
you may pay less for a ;
Logitech mouse, you'll
surely get more in :
performance.

CH-1111 Romanel/Morges, Switzerland
(++41-21-869-9656).

And in comfort. With a unique lightweight [~ — ~—~— ~ =~ — " — — — " "~ ]

. . . ,_Logilech, Inc., 6505 Kaiser Drive, Fremont, CA 94555.
ergonomic design. Low-angled buttons for maxi-

mum comfort and minimum fatigue. An exclusive
technology that guarantees a much greater life
span. An exceptionally smooth-moving, dirt-

I Logitech Switzerland, European Headquarters,
|
I
, =
resistant roller ball. And natural compatibility with |
|
I
|
I

CH-1111 Romanel/Morges, Switzerland.

Yes! Please send me the name of the nearest Logitech dealer.

all PCs, look-a-likes, and virtually any software. CompiaylTile
All of which leads to an inescapable conclu- Address
sion: ifyou wantto end up with the right mouse, |,

|
|
|
Name |
|
|
|
|

start with the right mouse company.

Logitech. We’ve got a mouse for whatever the r‘ |
task at hand. | N | /

I
For the dealer nearest you, call 800-231-7717 L — _ __ —- — —_ __ _ — T ____ _

Personal System/2 is a trademark of International Business Machines, Corporation.
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WHAT’S NEW

Emulation to the
Max

host-independent in-cir-

cuit emulator from
Microcosm helps you find
faults in hardware and software
when you’re designing
80386-based systems and
applications.

The hyperICE-386 consists
of a microprocessor-specific
probe and a universal chassis
and gives you access to trace,
registers, and memory during
the emulation process.

It gives engineers with a
dumb terminal, host, work-
station, or mainframe a way
to uncover hardware and soft-
ware problems and to other-
wise debug systems at full
speed by emulating the 80386
atclock speeds upto 25 MHz.
Overlay memory runs with
zero wait states at speeds to
20 MHz for real-time firm-
ware debugging.

Key features include three
8000-gate arrays for trigger
logic—monitoring address,
data, and status lines, as well
as the 16 logic probe lines.
Four levels of triggering are
available.

Another feature is the bat-
tery-backed RAM trace collec-
tion. When combined with
the trigger feature, the trace
collection feature is said to
simplify debugging. System
commands, which can be in a
macro form and can be modi-
fied, are in C.

Price: $17,500, including
chassis and probe.
Contact: Microcosm, Inc.,
15275-E Southwest Koll
Pkwy., Beaverton, OR
97006, (503) 626-6100.
Inquiry 767.
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HARDWARE

e OTHER

fter a 15-second func-

tion enrolls your fin-
gerprint on the hard disk
with a mathematic charac-
terization system called the
TouchSafe, 2 seconds is all it
takes for the future access
(or denial of access) to your
computer.

Identix has been designing
such “biometric” products for
several years; the company
also sells a similar product for
access to high-security mili-
tary establishments.

Security Is Only a Fingerprint Away

Processing hardware can
be either an internal module
(a single-slot board for PC
compatibles) or an external
module that connects to any
computer system withan RS-
232C interface. Included
software, Safe Word, is de-
signed by Enigma Logic.
Price: $1795 with internal
processor module.

Contact: Identix, Inc., 2452
Watson Court, Palo Alto,
CA 94303, (415) 858-1001.
Inquiry 770.

Communications
Tester Runs Analog
and Digital

D esigned to test modems,
telephone lines, and com-
puter terminals, the Linktest
LT3 combines the functions of
a 20-kHz analog test set, a
200K-bps digital bit-error-rate
tester, and a digital multi-
meter. Kapusi Laboratories de-
signed it to test level, noise,
and frequency of analog equip-
ment, and volts, ohms, and
capacitance of digital
equipment.

A built-in intercom allows
voice connection between re-
mote testing sites. A front-
panel switch allows testing of
either CCITT (international)

or North American systems.
The operating temperature
range of the instrument—be-
tween —20° and 60°C—fa-
cilitates international telephone
line testing.

Analog features include
frequency measurement to 20
kHz and a transmit-and-re-
ceive accuracy of 0.2 decibels,
combined. Digital features
include data transfer rate mea-
surement of up to 200 kilobits
per second (with rated accu-
racy of -1 bit per second)
and a built-in link scope that
the company says is more ac-
curate than a typical
oscilloscope.

Price: $3950, with battery
charger/AC adapter, cables,
and carrying case.

Contact: Kapusi Laborato-
ries, 4701 Patrick Henry Dr.,
Suite 1702, Santa Clara, CA
95054, (408) 496-1086.
Inquiry 768.

Of Neighbors,
Locals, and Those
Beyond

Y ou can link personal
computers and periph-

erals to other personal com-
puters by using an entry-level
Commix 32 file server and
some twisted-pair copper wire.
Data rates for file transfer,
electronic mail, printer shar-
ing, and terminal emulation
range from 300 bits per second
to 19.2K bits per second.

Data-switching features in-
clude up to 32 asynchronous
ports (with an optional syn-
chronous channel module with
two ports); expandable user
I/0 in 4-port module incre-
ments; speed and asynchro-
nous format conversion; local
echo selectable at any port;
and camp-on-queue for port
contention.

With an optional Ethernet
card and some coaxial cable,
you can use the Commix 32
to gainaccessto mainframe in-
formation from your personal
computer.

If your business needs ex-
pand beyond LAN:S, a statisti-
cal-multiplexing wide-area-
network (WAN) board links
equipment in different cities
with leased telephone lines at
up to 64K bits per second, or
with an X.25 packet network.
Price: $2595 for a 16-port
Commix 32; $3995 for 32-port
version; $350 for 4-port
cards; $2995 for Ethernet link
and additional $218 per port;
pricing not set for WAN board.
Contact: Itron, 130 Gaither
Dr., Suite 116, Mount Laurel,
NJ 08054, (800) 423-8044;
in New Jersey, (609) 722-
5575.

Inquiry 769.
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ORACLE turns Lotus 1-2-3
into a full function database

RACLE, the world’s best selling relational database, now works

from inside your Lotus 1-2-3 spreadsheet program. Familiar
1-2-3 menus guide you through creating, modifying and retrieving
data in your database. You can even perform ORACLE database
functions automatically using standard Lotus macros and formulas.

The point is...

Cl5: (C2) [W15] @SUM(CB..C13)
Execute [0IT553 Add Modify Table SQL Info Options Next
Create an @SOL Oucw function via menus

oav
0541088
1 il 154180
i st
ener
15-dan 89

15.2an-88

pRODUCT REVENUE
\woligang 1 iyt
Joan Green Joan Green
Joan Green
Aldo Toyoda
John Smith
Leo Kim

Joan Green
AkloToyodd
John Smitli

Leo Kim
John Smith
John Smith
Francois Calve!
Aklo Toyod2
Susan Willams

Use all the features of Lotus 1-2-3 to analyze,
report, and graph data in your ORACLE

Store unlimited amounts of data in your

ORACLE database database.

...If youalready know how to use Lotus 1-2-3,
then you already know how to use ORACLE,

the world’s most powerful database.

By putting data into a database, Lotus 1-2-3 spreadsheet’s
performance is improved, long re-calcs are eliminated and
your worksheets are smaller and more manageable.

e Have ORACLE for 1-2-3
build the query automati-
cally for you and retrieve
just the data you need.

* A single command auto-
matically creates new
database tables from data in
any existing worksheet.

e In update mode, changes

in your worksheet become
changes in your database.

And if you make a mistake,
you can...

¢ Undo changes.

Or save your changes per-
manently in your database
and worksheet.

e Share the same data in
multiple worksheets, or

even across a network of
different computers with
many users.

Total for January

ORACLE

COMPATIBILITY - PORTABILITY - CONNECTABILITY

Call 1-800-ORACLE1,
ext. 149 today.

For International pricing call (415) 598-8290

*Prices valid in U.S. only. © 1988. ORACLE is a registered trademark of Oracle Corporation. Lotus and 1-2-3 are trademarks of Lotus Development Corporation.

Act now, get a 30-day moneyback guarantee and
we'll pay sales tax and shipping. So fill out and mail
the attached coupon, or call today. You can also pur-
chase ORACLE for 1-2-3 at your favorite computer
store. $ 199* Yes, this includes the full
function ORACLE database.
gi:D ear Oracle, S o mn:
Yes, I have an [A'80286/80386 PC running [A'DOS 3.0+ and [ALotus release 2.
Lalso have A 640KB of RAM, plus either

IMB of my expanded memory as extended memory. Please send me the
database [ alrcndy know how to use — the ORACLE database add-in for Lotus 1-2-3,

|

on

0l

IMB of extended memory or [ will reassign

on [(J5%"or [J3%"disks. Enclosed is my: [ check, or (] VISA [J MasterCard

[ American Express credit card authorization for §199."

PRINT NAME DATE

COMPANY TITLE

any STATE and 2IP

CREDIT CARD NUMBER

CARD EXPIRATION DATE

I STREET (N0P.O. bo.xes, please)

BYTE

I SIGNATURE
[ oo |

—
TRBA

L
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WHAT’S NEW

Programming in C

C _talk is an object-ori-
ented programming envi-
ronment for use with C pro-
gramming languages. It
features a Smalltalk-like
browser for defining and edit-
ing classes of objects. It lets
youbrowsethrough all the ob-
ject classes for a particular
application, create new ones,
modify existing ones, define
the application’s structural
organization, and edit arbi-
trary text files.

A preprocessor converts
the program’s object class de-
scriptions into standardized
C source files. The source
code for the C_talk run-time
environment is also included.

A make utility controls the
preprocessing, compiling, and
linking of an application pro-
gram. The browser produces a
specification for the make
utility based on the set of ob-
ject classes that you are
browsing; you can also add
other C source files to the
make specification.

C_talk runs on the IBM
PC and compatibles with at
least 512K bytes of RAM. It
supports Microsoft C, Turbo
C, Lattice C, and Computer
Innovations C86.

Price: $149.95.

Contact: CNS, Inc., 7090
Shady Oak Rd., Eden Prairie,
MN 55344, (612) 944-0170.
Inquiry 771.

SOFTWARE o

PROGRAMMING

C_salk features a Smalltalk-like browser.

Debug Turbo
Pascal 4.0

I nan effort to meet the
needs of Turbo Pascal 4.0
programmers, TurboPower
Software has developed
T-DebugPLUS 4.0. With it,
you can control your programs
at run time, watch the corre-
sponding source code, single-
step, and examine and
change values using symbolic
names. It also gives you the
capability to switch between
the debug and output screens.
If you have Expanded Mem-
ory Specification or AT ex-
tended memory, the debugger
uses it for additional storage.
T-DebugPLUS 4.0 runs on
the IBM PC, XT, AT, PS/2, or
compatibles with at least
256K bytes of RAM.
Price: $45.

Contact: TurboPower Soft-
ware, 3109 Scotts Valley Dr.,
Suite 122, Scotts Valley, CA
95066, (408) 438-8608.
Inquiry 772.

Professional Prolog

pplied Logic Systems’

Professional Version 1.2
of its Prolog Compiler is now
enhanced to assist developers
in writing code and distribut-
ing applications. It also makes
use of virtual code space, let-
ting you create programs larger
than available memory.

The ALS compiler is based
on Edinburgh-style syntax.
Price: $499.

Contact: Applied Logic Sys-
tems, Inc., P.O. Box 90, Uni-
versity Station, Syracuse, NY
13210, (315) 471-3900.
Inquiry 773.

Peabody Helps You
Out with Turbo C

f you use Borland’s Turbo

C 1.5, a pop-up help utility
from the Peabody family can
give you a hand. Peabody for
Turbo C has a database of
560K bytes of information to
offer you definitions, exam-
ples, and tips on all 563 of
Turbo C’s functions.

You can place Peabody’s
help window anywhere on your
screen, and a Sticky Key fea-
ture lets you post the help mes-
sage on-screen, return to your
program, and copy the syntax
of the message. A Hyper Key
helps you find definitions,
facts, and examples that illus-
trate keywords in the help win-
dows. And Peabody explains
how Turbo C relates to ANSI
C, Microsoft C, Lattice C,
and other C languages.

The Peabody family is
made up of help utilities for
Turbo Pascal 3.0 and 4.0 and
for Microsoft C 5.0. Copia has
plans for an MS-DOS 3.3
utility and one for MASM.

The program runs on the
IBM PC and compatibles with
at least 256K bytes of RAM
and DOS 2.0 or higher.

Price: $89.

Contact: Copia International
Ltd., 1964 Richton Dr.,
Wheaton, IL 60187, (312)
665-9830.

Inquiry 774.

continued

malltalk/V has grown

up: Now it’s available
for 80286 and 80386
systems.

The new version, Small-
talk/V 286, runsin protected
mode, can address up to 16
megabytes of RAM directly,
and operates under MS-DOS
and OS/2. It also supports
multitasking, and it is com-

Smalltalk/V: Not So Small Anymore

patible with Smalltalk/V.
Smalltalk/V 286 lets you
build systems larger than
64K bytes; they can have
over 32,000 objects. It also
has expanded debugging ca-
pabilities, allowing you to
inspect and change all ob-
jects and correct source pro-
gram errors, and allowing
single-step program execu-

tion. According to Digitalk,
the product contains a faster
bit block transfer and sup-
ports EGA and VGA.

Two extension kits avail-
able for Smalltalk/V 286 in-
clude Goodies #2—Carleton
Tools, which contains a
spelling checker and float-
ing-point emulation, and
Goodies #3—Carleton Proj-

ects, which provides an ap-
plication browser and a neu-
ral network, among other
projects.

Price: $199.95; $49.95each
for extension kits.

Contact: Digitalk, Inc.,
9841 Airport Blvd., Los
Angeles, CA 90045, (213)
645-1082.

Inquiry 775.
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You've known Genoa as a developer
ofhigh performance graphics chips, and
a leading manufacturer of graphics
boards and tape backup. Soon you'l
be able to depend on us for all your PC
graphics add-on hardware.

Over the next year, we'll be unwrap-
ping a series of graphics products. Each
is designed to give you the most reliable,
yet innovative engineering features. And
above all, the highest performance
possible.

Our Super’VGA HiRes family, featured
here, is the first in our new product series.
SuperVGA HiRes offers breathtaking
color and resolution. From 16 colors in
1024x768. Up to 256 colors in 800x600.
You'll see more of your spreadsheets at
once with Super'VGA HiRes. 132 columns
and 60 rows.You'll do Windows or
0S/2.1n fact, every SuperVGA HiRes
feature is designed to turn your IBM
PC/XT/AT and PS/2 models 25and 30
into real graphics engines.

Delivering
SuperVGA HiRes ' now!

SuperVGA HiRes'
Model £200:30

100% IBM VGA compatible
Advanced features
—1024x768 in
16 colors and
800x600 in
256 colors/Model 5200
—512x512 in
256 colors/Model 5100
132 columns text
For both analog and
TTLdisplays

If you're looking for PC graphics
add-ons, take a look at Genoa first. Our
new line of products is starting
delivery now!

For the Genoa dealer nearest
you or to add your name to our mailing
list contact: Genoa Systems Corporation,
73 E.Trimble Road, San Jose, CA 95131.
Fax: 408/434-0997. Telex: 172319,

Or phone: 408/432-9090. In the UK,
contact Genoa Systems Limited, phone:
01-225-3247. In the Far East, contact
Genoa/Taiwan, phone; 2-776-3933.
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WHAT’S NEW

SOFTWARE o

AutoCAD Overlay

AD Overlay eliminates

the usual step of automatic
vectorization to convert a
scanned image into a vector
drawing usable in a CAD
model, according to Image
Systems Technology. In fact,
it works as if you were placing
a transparent sheet over an
existing drawing and working
in CAD on the transparent
overlay, the company reports.
A scanned image becomes an-
other layer in the CAD model
but doesn’t interfere with the
CAD drawing that you overlay.

CAD Overlay lets you
zoom, pan, turn the raster
image off and on, remove
speckles, change color, and
manipulate it like other CAD
functions.

The program lets you bring
a raster image into AutoCAD
so you can scan large num-
bers of drawings. It stores ras-
terized plots from any CAD
or image system in a universal
format, so you don’t have to
translate between incompatible
CAD systems.

CAD Overlay also works
with desktop publishing sys-
tems, such as Ventura and
PageMaker, enabling you to
import and export informa-
tion, drawings, and images in
either direction.

The program runs on
DOS-based CAD systems with
at least 640K bytes of RAM,

a hard disk drive, an AutoCAD
ADI printer/plotter file-sup-
ported graphics card, Auto-
CAD2.6X or 9, and DOS
3.0 or higher.

Price: $1000.

Contact: Image Systems
Technology, Inc., 251 New
Karner Rd., Albany, NY
12205, (518) 452-1147.
Inquiry 776.
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Create CAD designs with CAD Overlay.

Create Fast Fourier
Transforms in
Two Dimensions

lligator Technologies

has announced Two-
Dimensional Prime Factor
FFT, a two-dimensional-array
fast Fourier transform (FFT)
subroutine library. The pro-
gram includes the two-
dimensional forward and in-
verse FFT for integer, single,
and double-precision floating-
point complex number sets.

The company reports that
the two-dimensional program,
an enhancement to its Prime
Factor FFT program, is the
first PC-based FFT product
to calculate rectangular FFTs.

You can call the two-
dimensional program from any
high-level language, includ-
ing Turbo Pascal, Microsoft
FORTRAN, QuickBASIC,
Microsoft C, and more. The
program supports arrays of
more than 256 by 256 data
points. You can perform fre-
quency analysis on data set
sizes as small as 2 by 2 data
points and as large as 65,520
by 65,520 data points.

The program runs on the
IBM PC, XT, AT, and compat-
ibles with an 8087, 80287, or
80387 math coprocessor. You
also need Prime Factor FFT
to run the two-dimensional
program.

Price: $159 for two-dimen-
sional program; $159 for
Prime Factor FFT.

Contact: Alligator Technol-
ogies, P.O. Box 9706, Foun-
tain Valley, CA 92708, (714)
850-9984.

Inquiry 777.

Managing the Lab

f you need a system in the

laboratory for tracking,
analyzing, and reporting,
LSTAR may be just the pro-
gram for you.

LStar lets you define stan-
dard procedures used in studies
or lab activities. It then gen-
erates a schedule and data slots
for the study. You can enter
data, generate schedules, and
generate standard reports that
you can send to a printer or
output as an ASCII file.

The program runs on the
IBM PC, XT, AT, and compat-
ibles with at least 640K bytes
of RAM and a hard disk drive.
Price: $995.

Contact: American Compu-
Star, Inc., P.O. Box 108, Belle
Mead, NJ 08502, (201)
359-0010.

Inquiry 778.

SCIENTIFIC AND ENGINEERING

Scientific Words

ith Mathor and Chi-

mix, you can enter
mathematical or chemical
formulas and let the program
calculate the size and position
of the symbols. It then displays
them on-screen as they will
be printed and makes adjust-
ments to text as needed, de-
pending on the size ofthe
formulas.

Mathor is the mathemati-
cal word processor. It includes
the Latin alphabet with ac-
cented letters, Greek in upper-
and lowercase and italics,
and other special alphabets.
The program automatically
centers the numerator and the
denominator and aligns the
elements of a matrix. An editor
lets you make changes and
see them on-screen as they will
appear in print. You can also
save formulas to memory, so
you can use them again in the
same or other documents.

Also available is a TEX
module that you can use with
Mathor to translate docu-
ments for typesetting.

Chimix is the word proces-
sor that draws your chemical
formulas. By pressing func-
tion keys, you can insert chem-
ical links and the cyclic and
polycyclic compounds into
your text. When you make
changes, you see the formulas
automatically rearranged.

Mathor and Chimix run on
the IBM PC, XT, AT, PS/2,
and compatibles with 512K
bytes of RAM, a Hercules or
EGA board, and DOS 2.11
or higher.

Price: Mathor, $595; TgX
module, $295; Chimix, $695.
Contact: HiTech Consulting
Group, Inc., 1801 Avenue of
the Stars, Suite 602, Los
Angeles, CA 90067, (213)
556-1628.

Inquiry 779.

continued



FREE DEMO TO DRAMATIZE
THE POWER OF IZE.

Send today for your copy of the IZE demo kit. It’s free and full of valuable in-
formation about the product that will revolutionize the way you use information.

[J Please send me my IZE demo kit. [J Please have a sales person
Disk Format: ([13.5" [J5.25" give me a call.
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Vision is the power of imagination. Seeing
beyond the obvious. Being able to grasp and
comprehend the obscure.

Introducing IZE™ to realize greater vision.

The information age has presented vir-
tually every field, from research, education, and
government to law, medicine, and busihess, with
powerful resources. Resources that, unlike tradi-
tional data-based information, are textual. Lack-
ing structure, this ever-growing textbase is most
often unexplored, untapped power.

[ZE is sof tware designed to automatically

l
L
E

discover the underlying structure of textbase
resources and provide users the power to tap,
explore, manage, and organize them.

The look of IZE is familiar: a table of con-

tents presented in outline form. Yet the power

P

of this elegant structure is considerable. And

VAS

AT

P

Greater Vision. \
transparent in use.
1 exthase Managemen Jn(l ranization.
Randomly entered reports, proposals, e e OB
research abstracts, presentations, and correspon- The promise of IZE is greater vision to

dence. Ideas, lists, and notes. Documents you've st R ot tRUR {60 R 411 s Ras R e e Res TR (o e lef
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The speed of

Corvus’ new Omninet®/ 4 is the fastest local area
network on easy-to-install, easy-to-pay-for twisted pair.
What else can you say about a system that has the lowest
cost per user of any high performance LAN?

A great deal!

Omninet/4 combines high performance, low
cost and ease of installation and use. The result —
more networking value for the “more demanding’
users in workgroups and businesses.

Maximizing throughput. Omninet/4 has a
fast data transmission rate of 4 Mbps and a very
efficient collision-avoidance protocol to guarantee
transmission accuracy and enhance data through-
put. In addition, it utilizes dual port memory on
the network card to let your main processor
function more efficiently. This combination of
greater speed and increased efficiency enables
Omninet/4 to outperform many networks, includ-
ing Ethernet® and Token Ring®, in many system
throughput tests.

Adding value —not cost. Corvus pioneered
the low cost twisted pair wiring of local area
networks with our Omninet/1system. We have
over nine years of experience in supporting an
installed base of over 500,000 nodes on 50,000
networks.

During this time we also developed the
twisted pair Omninet Cabling System (OCS) to

b

Corvus Omninet/4 & PC/NOS

IBM Token Ring & PC/LAN

simplify, economize and improve the reliability of
network resource connections. Utilizing these
standard OCS products, Omninet/4 operates over
distances up to 1,000 feet. And with our affordable
Omninet Repeater you can extend your network to
4,000 feet.

Omninet/4 is compatible with Corvus’
PC/NOS™ and Microsoft® OS/2 LAN Manager. It
also supports Novell Advanced Netware® and can
be bridged to an existing Omninet/1 network.

Making networking easy. You can install a
four-user Omninet/4 Network Kit in less than an
hour. No complicated wiring. No tools. No
technicians. It’s simply a twisted pair “plug and
play” system. As your requirements grow, you can
add more workstations (up to 64) by simply plug-
ging a network card into each addition and snap-
ping the OCS cables together.

Connect with Corvus. When you need
more throughput for less cost check out
Omninet/4 — “the speed of a jet net” on twisted

pair. Contact your local dealer or call 1-800-4 CORVUS.

Corvus Systems, Inc., 160 Great Oaks Blvd.,
SanJose, CA 95119-1347.

1-800-4 CORVUS

The Corvus Omninet/4 solution proved to be 45% faster than
Token Ring and 25 % faster than Ethernet in dBASE III PLUS
tests.



a jet net.

The Omninet/4 Networking Kit includes four transporter
cards, four workstation kits, three trunk cable kits, one termi-
nation kit, one software kit and one installation guide.

CORVUS
The Net Works"

Circle 73 on Reader Service Card
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3Comand 3 + are registered trademarks and EtherLink + is a trademark of 3Com Corporation.
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WHAT’S NEW

SOFTWARE

Model Molecular
Graphics

P roModeler I is the first
professional macromolec-
ular graphics system for the
personal computer, according
to New England BioGraph-
ics. The program includes
large molecule support, in-
teractive rotations, translations
and zooming, stereo viewing,
high space filling and bond
representations, and interac-
tive side-chain substitutions.

In bond or backbone repre-
sentations, you can rotate,
translate, and scale a mol-
ecule. The system can produce
shaded, colored, and space-
filling representations of large
molecules at high speeds.

You can also use the system to
interactively substitute amino
acid side chains from a dictio-
nary that’s supplied with the
system. And you can save mod-
ified proteins to disk in any

of the file formats that are
supported.

During an interactive ses-
sion, you canload individual
molecules from separate files
and have more than one on-
screen at a time. You can also
definesubsets of a given mol-
ecule, which you can then
color, move, or hide from
view. You can color all or
part of the molecule according
to atom name, residue name,
and residue range. Predefined
color schemes are included
that color molecules based on
atom type or side-chain
hydrophobicity.

Promodeler accepts struc-
ture files from the Brookhaven
Protein Data Bank, which
you can download using stan-
dard file-transfer protocols
such as Kermit. The system
also supports the Hendrick-
son-Konnert file format.

How many atoms can you
display? New England Bio-
Graphics reports that in a
640K-byte system, you can
display and manipulate about
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Create macromolecular graphics on an AT with ProModeler 1.

5000 atoms simultaneously in
any representation, including
stereo views. In a 512K-byte
system, you can view about
2500 atoms.

The minimum system con-
figuration you need to run Pro-
Modeler I is an IBM PC AT
or compatible with at least
512K bytes of RAM, an
80287 or 80387 math copro-
cessor, and a Microsoft or
compatible mouse. You also
need a Professional Graphics
Adapter or compatible; how-
ever, the program does not
support EGA or VGA boards.
Vermont Microsystems offers
the Image Manager 640 graph-
ics board, which you can pur-
chase bundled with the Pro-
Modeler software.

Price: $750 for the software
alone; $2000 for the IM-640
board and software.
Contact: New England Bio-
Graphics, P.O. Box 24,
Peacham, VT 05862,

(802) 633-4344.

Inquiry 780.

Infinite Plotting
the MicroMath Way

hether you need to

create x,y plots or de-
velop, evaluate, and plot
model equations, MicroMath

has programs to suit your
needs. MINSQ 2.3, a program
for developing, evaluating,
and plotting model equations,,
is enhanced with PostScript
plot descriptions that you can
send to a file or print on any
PostScript output device.

With MINSQ 2.3, you can
plot model equations without
data. Or, when you supply
data, parameters in the model
equations may be optimized
by a least-squares procedure.
You can read model equa-
tions from a file or enter them
from a keyboard. A built-in
editor lets you modify the
models interactively. Built-in
operators are also available, in-
cluding Deriv, Integral, and
a Unit step function.

The program also offers
graphics capabilities that let
youzoom in on regions for
annotating plots with text,
lines, or arrows. You can
move or resize objects.

Graph is another new pro-
gram from MicroMath. It of-
fers many of the capabilities
of MINSQ, except for nonlin-
ear model fitting. Graph lets
youprepare x,y plots, plot the
data on the screen, and modi-
fy it with a built-in editor. You
can also send plots from
Graph to PostScript printers.

Model-independent curves
available include polynomials,
cubic splines, rational frac-
tions, and a Stineman interpo-
lating curve. You can also

SCIENTIFIC AND ENGINEERING

perform least-squares regres-
sion for straight lines, poly-
nomials, or cubic splines.

Like MINSQ, Graph in-
cludes a graphics section with
zoom capability and the abil-
ity to add or delete arrows,
text, and lines, and to move
or resize objects or change
character sets.

MINSQ and Graph run on
the IBM PC, XT, AT, or com-
patible with at least 512K
bytes of RAM, DOS 2.0 or
higher, and a CGA, EGA, or
monochrome graphics board.
Price: MINSQ 2.3, $179;
Graph, $79.

Contact: MicroMath Scien-
tific Software, 2034 East Fort
Union Blvd., Salt Lake City,
UT 84121.

Inquiry 781.

Need a Refresher
on Distillation?

istil Simu is designed to
help you brush up on dis-
tillation principles.

The program is based on
the McCabe Thiele model,
which you can bring up on-
screen and output to most dot-
matrix printers. It allows you
to input error checking and
generate detailed reports, and
it makes use of windowing,
file handling, and device
error checking.

Also included with the
program are the VLE Curve
Fit/Plot and several nonlinear
regression routines for regress-
ing sets of x,y data and plot-
ting the resulting VLE curve
on an x,y equilibrium plot.

Distil Simu runs on the
IBM PC and compatibles with
512K bytes of RAM and a
CGA or Hercules graphics
monitor.

Price: $79.

Contact: Engrsoft, 1946
Holland, Wichita, KS 67212,
(316) 721-1598.

Inquiry 782.

continued
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is continually receiving rave reviews. There's no catch. This is a
fully functional system that compares with products selling for
$99 and more.

Same-Day Shipping. Order today and own MoneyCounts® for
only $16! Add $3 shipping and handling (outside North America
add $7). lowa residents please add 4% sales tax. Send check
or money order payable to Parsons Technology. VISA and
MasterCard orders welcome.
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WHAT’S NEW

he project management
tool SuperProject Ex-
pert now runs under OS/2.
The program retains the fea-
tures found in the MS-DOS
version buthas added multi-
tasking, virtual memory
management, memory pro-
tection, and a feature that lets
you toggle between applica-
tions without exiting one
programand reloading.
SuperProject Expert as-

SOFTWARE

SuperProject Adds Features for 0OS/2

sists you in planning, track-
ing, and coordinating proj-
ects. It also enables you to
create a variety of work
schedules. It offers multi-
project, import/export, and
network capabilities. You
can also request reports, in-
cluding detailed costing in-
formation. Other featuresin-
clude graphics and word-
processing capabilities.

The OS/2 version lets you

BUSINESS

access up to 16 megabytes of
virtual memory and runs in
protected mode. SuperProj-
ect Expert/2 runs on IBM
PS/2s and compatibles with
at least 320K bytes of RAM
and OS/2.

Price: $795.

Contact: Computer Asso-
ciates International, Inc.,
1240 McKay Dr., San Jose,
CA 95131, (408) 432-1727.
Inquiry 787.

Maximize Your
Sales

K eep track of clients,
prospects, and personal

data with The Maximizer.
This sales support program
from Pinetree Software is
broken into seven segments:
clients, letters, payment anal-
ysis, hot-list, telephone, per-
sonal records, and utilities.

In managing clients, you
can add as many client names
to the database as you’d like,
with as much information asso-
ciated with them as you need.
You can also search the data-
base using criteria that
you’ve defined, such as occu-
pation, status, source, and in-
terests. You can also keep
track of follow-up dates.

The program’s letter-writ-
ing facility lets you write and
store an unlimited number of
letters. It comes with a set of
standard letters, and you can
edit them or create your own
using the program’s editor.

A set of calculation pro-
grams lets you figure out pay-
ment schedules, purchase
prices, outstanding balances,
financing, and more.

The hot-list feature lists all
your appointments and the cli-
ents you have to contact. A
day-at-a-glance feature is avail-
able in the calendar utility,
and a telephone directory lets
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you access your clients’
phone numbers individually or
in groups.

The Maximizer is written
in C and uses Btrieve file ac-
cess. It runs on the IBM PC,
XT, AT, PS/2s, and compat-
ibles with DOS 3.0 or higher
and at least 512K bytes of
RAM. The program comes
on 5¥%-inch and 3 %-inch disks
and is also available in a
local-area network version.
Price: $495.
Contact: Pinetree Software
Canada Ltd., 8100 Granville
Ave., 9th Floor, Richmond,
British Columbia, Canada
V6Y 1P3, (604) 270-3311.
Inquiry 783.

1=os o = e ]
Bill-It on the Mac

f you run a small business,

you can do your accounting
on a Macintosh with Bill-It.
ShopKeeper Software’s ac-
counting program integrates
accounts receivable, billing,
inventory, invoicing, list of
services, sales, and point-of-
sale modules.

Bill-It is optimized for
about 4000 customers and in-
ventory items, although
ShopKeeper reports that the
program can handle more

than 8000 of each. You can use
the inventory section for any-
thing that you can count in
units, such as labor charges,
lab procedures, golf lessons,
and so on. The program is
flexible in printing statements,
reports, and summaries.

Information is stored as
plain ASCII text, so you can
transfer data from Bill-It to
other programs or export it as
SYLK files.

Bill-It runs on a Mac Plus,
SE, or II with at least two
800K-byte floppy disk drives
or a hard disk drive.

Price: $159.

Contact: ShopKeeper Soft-
ware, Inc., P.O. Box 38160,
Tallahassee, FL 32315,
(904) 222-8808.

Inquiry 784.

More for the
Investor

nvestors wanting to per-

form technical analysis of
the securities market will
find that Wall Street Tech-
niques is now enhanced with
access to The Source and in-
creased capacity. It includes
a free account to both the Dow
Jones News Retrieval Service
and The Source. The new in-
terface to The Source lets you
automatically access historical
data on stocks, options,

bonds, mutual funds, index op-
tions, and commodities. The
number of securities that you
can monitor is now expanded
from 75 to 500 per subdirec-
tory. You can maintain up to
750 days, weeks, or months of
data (increased from 250) for
each security.

The program runs on the
IBM PC and compatibles and
supports CGA, EGA, VGA,
and Hercules graphics.

Price: $295.

Contact: Smith Micro Soft-
ware, Inc., P.O. Box 7137,
Huntington Beach, CA
92615, (714) 964-0412.
Inquiry 78S.

Enhancements to
Macintosh Business
Software

ayered has enhanced a

bundle of its business pro-
grams. In the Insight Expert
Accounting Series, a Time
Billing module has been
added, as well as multiuser
versions of Inventory, Ac-
counts Receivable and Payable,
Insight Forms Design, and
Insight Export. The Notes
product has been expanded to
six products. Front Desk has
been upgraded and is also
available in a multiuser
version.
Price: Insight Expert Time
Billing module, $595; Inven-
tory multiuser version, $895;
Accounts Receivable multiuser
version, $895; Accounts Pay-
able multiuser version, $895;
Insight Forms Design, $149;
Insight Export, $149; Notes
for Ready, Set, Go!, $79;
Front Desk multiuser version,
$99 per user.
Contact: Layered, Inc., The
Schrafft Center, 529 Main St.,
Boston, MA 02129, (617)
242-7700.
Inquiry 786.

continued



'QNXDELIVERS QNX delivers the speed INTEGRATED NETWORKING On
of adedicated real-time executiveas  the QNX network, any task can send

well as multi-tasking, integrated net- messages to any other task anywhere
working and a multi-user development on the network. This direct communi-
environment as rich and powerful cation is not available on other net-

as UNIX. - works. The resultant “feel” of the QNX

SPEED The tlghtly coded QNX kernel ~ Network is that of ahomogeneous,

performs 3200 task switches/second  fightly connected array of computers,

rather than a collection of computing

' islands strung together on a network
Ri0d iR scheduhng vyith comp: a;rvely limited functionality.
TASK COMMUNICATI

DEVELOP ENT ENVIRONMENT
based on a message- passing archi- »
tecture, radically more innovative than ~ QNX comes with a rich set of utilities

on an AT, with full pr "emptlve

PC-DOS, UNIX, or 0S/2. User tasks including a powerfu_l full-screen editor,
and system tasks use the same C compiler, symbolic debugger and
messaging interface. This results in multiple full-screen windows.

a single unified environment. RUNTIME ENVIRONMENT QNX archi-

tecture is modular not monolithic. The

THE ONLY MULTI- USER MULTI-TASKING, NETWORKING REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2,

Multi-User 10 (32) serial terminals per PC (AT). C Compiler Standard Kernighan and Ritchie.

Muiti- Tasking 64 (150) tasks per PC (AT). Flexibility  Single PC, networked PC's,
Networking 2.5 Megabit token passing. single PC with terminals,
255 PC'sand/or AT's per network. networked PC’s with terminals.
10,000 tasks per network. No central servers. Full sharing
Thousands of users per network. of disks, devices and CPU'’s.
Real Time 3,200 task switches/sec (AT). PC-DOS PC-DOS runs as a QNX task.
Message Fast intertask communication Cost From US $450.
Passing betweentasks on any machine. Runtime pricing available.

~ éyétém consists of a set of tasks that

provide services. Software developers
can easily write tasks that add services
to suit their specific application needs.
Itis straightforward to write tasks that
interface to hardware through interrupts,

/O ports, DMA and dual-ported memory.

TECHNICAL SUPPORT Technical

~ support is provided free of charge, and
_ updates can be downloaded 24 hours/
'dayifrom our online BBS. .

is now installed at over 55, 000

srtes'ln North America and Europe for

manufacturing, process control, process
monitoring, point-of-sale and many
other applications.

Eliminate compromises in your real-

‘t|me applications. Call for details today

THE HP VECTRA, AND COMPATIBLES

For further information or a free demohsrratjon
dlskette, please telephone (613) 591-0931

Quantum Software Systems Ltd. - Kanata South Busuness Park 175 Terrence MatthewsCrescent Kanata, Ontario, Canada K2M 1W8

UNIX is aregistered trademark ot AT & T Een Labs, IBM, PC, AT, XT and PS72. PC-DOS and OS/2 are !rndemarkso International Business Machines. HP and Vectra are registered trademarks of Hewlsit-Packard Company.
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WHAT’S NEW

A Word Processor
That Learns

M indReader is a word
processor with artificial
intelligence capabilities that
teach it how you write, accord-
ing to Brown Bag Software. It
features an expandable dictio-
nary, spelling checker, and
calculator, and is distributed as
shareware.

To teach MindReader how
you write, you switch on the Al
Learn feature and leave it on
while you write. MindReader
will analyze your writing
patterns.

WordComplete is a utility
that lets you type just the first
few letters of a word. It then
pops up a window with a list of
words, from which you select
the one you want with one key-
stroke. The FrequentWord
option lets you designate the
words you want to appear in
the pop-up window. Using
rule-based artificial intelli-
gence, MindReader repriori-
tizes the words in the dictio-
nary pop-up menus according
to your use.

You cancall the calculator
up on-screen with just a few
keystrokes and use it while
you’re working on a document.
Its functions include addition,
subtraction, multiplication, and
division, and it’s accurate to
12 digits with two decimal
places. A paper-tape-type
feature keeps a running list of
every number you enter.

MindReader 2.0 runs on
the IBM PC, XT, AT, and
compatibles with at least
256K bytes of RAM and DOS
2.0 or higher. Torunitona
LAN, you need a network li-
cense. The program supports
CGA, EGA, and VGA boards.
Price: $49.95 for registration
fee.

Contact: Brown Bag Soft-
ware, 2155 South Bascom
Ave., Suite 114, Campbell,
CA 95008, (408) 559-4545.
Inquiry 788.
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Version 2.0 of Brown Bag’s MindReader.

Moving Data
Across Formats

D 0 you ever need to con-
vert dBASE files into

Lotus 1-2-3 spreadsheets?
DataPlex 2.0 may be your key
to moving data among such
formats as 1-2-3, DIF, ASCII,
and dBASE. The program’s
strengths lie in the areas of
data entry and conversion.
Using Al techniques such as
dynamic data dictionaries
and pattern recognition, Data-
Plex learns validation rules
from the data and creates field
formats, according to Tools
& Technology.

Connection to other for-

mats is by way of read/write
two-way data paths, and you
can sort, select, edit, and re-
format data records while the
data is in transit. You don’t
need a copy of your destina-
tion package.

DataPlex is written in
Microsoft C. Version 2.0 re-
quires an IBM PC, XT, AT,
or compatible with DOS 2.0 or
higher and 384K bytes of
RAM. The program also runs
on LANSs. The company re-
ports that an OS/2 version is
currently in the works.
Price: $149.

Contact: Tools & Tech-
niques, Inc., 1620 West 12th
St., Austin, TX 78703, (512)
482-0824.

Inquiry 789.

The Soft Drum
Machine

drumis an Amiga soft-

ware program that acts
like a drum machine. The
company calls it a rhythm
maker with four voices. It is
capable of stereo output using
sound samples loaded from
disk in Interchange File Format.

You can have up to 26
sounds in memory to create a
kit from which you produce
rhythms. You can alter any of a
sound’s parameters, such as
pitch, volume, length, and
number of repeats, and you
can assign any sound to any of
the 26 instruments.

Once you set up a kit of
sounds, you can program
Adrum’s sequencer. You can
define up to 64 measures of
variable beats, from O to 64
beats per measure.

Pull-down menus let you
select removal, replacement,
measure copy, and delete/
insert editing commands.

Adrum is MIDI-compat-
ible and runs on the Amiga.
Price: $79.95.

Contact: Haitex Resources,
208 Carrollton Park, Suite
1207, Carrollton, TX 75006,
(214) 241-8030.

Inquiry 790.

C reate, manipulate, and
analyze color maps of

areas ranging from 52 feet to
5000 miles wide with Map-
Info. Working from infor-
mation in one or more data-
bases, the program helps you
generate maps with bound-
aries, legends, and text. You
can label points with street
names, demographic infor-
mation, notes, or symbols.
The program’s Thematic
Mapping feature lets you as-
sign different shades to spe-
cific mapareas. Youcan pan

Put Your Data on the Map

and zoom, locate addresses
anywhere on the map, and
compute the distance be-
tween two or more points.
Maplnfo comes with its
own database management
program; you can also use it
with dBASE III Plus. Many
maps covering U.S. metro-
politan areas are available.
The program runs on the
IBM PC, XT, AT, and com-
patibles with DOS 2.0 or
higher, 512K bytes of RAM,
a graphics board, and a hard
disk drive with 3 megabytes

of free storage space. It sup-
ports various mice, as well as
the Summagraphics Sum-
maSketch and Calcomp-
9100 and 2500 series digitiz-
ers. It also supports dBASE
III Plus files.

Price: $750; metropolitan
area maps, from $250 to
$2000.

Contact: MapInfo, Hen-
drick Hudson Building, 200
Broadway, Troy, NY 12180,
(800) 327-8627; in New
York, (518) 274-8673.
Inquiry 791.
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Toshiba’s Colorful
Dot-Matrix

Y ou can print color
graphics at a resolution of
360 dots per inch with Toshi-
ba’s P321SLC 24-pin dot-ma-
trix printer. Orange, green,
purple, yellow, cyan, magenta,
brown, and black are pro-
vided on a custom color ribbon
that comes with the printer.

The P321SLC prints 216
characters per second in draft
mode and 72 cps in letter-
quality mode. It comes with
32K bytes of RAM that you
can use as a print buffer or for
downloadable fonts. Also in-
cluded are Toshiba/Qume,
IBM ProPrinter, IBM Graph-
ics Printer, and IBM Color

PACIFI

C COAST

Toshiba’s 24-pin dot-matrix printer comes with color ribbon.

Resident fonts include
high-speed draft, Courier,
Prestige Elite, condensed,
and proportional. You can
select font, pitch, emulation,
and printer configurations
from a 16-digit LCD front-

cludes a built-in tractor feed
and a fanfold bypass that lets
you print on cut-sheet paper
without unloading the fanfold
paper.

Options for the P321SLC
include a 32K-byte memory

Price: $949.

Contact: Toshiba America,
Inc., Information Systems
Division, 9740 Irvine Blvd.,
Irvine, CA 92718, (800) 457-
7777 or (714) 583-3000.
Inquiry 824.

Open Windows

icrosoft has added over

50 new functions and
messages in version 2.0 of its
Windows Software Develop-
ment Kit. The new version
includes a Snap utility that lets
you specify and print por-
tions of the screen. A new Spy
utility lets you examine mes-
sages sent by Windows to your
application. Also added is a
floating-point math library

Printer emulations. panel display. The printer in- card and font cards. continued
Dare To Compare
8088 4.77/8 MHz ADD-ON CARDS PRINTERS
Complete System $499 384 multifunction card . ........... $78 Epson EX 1000 ... ............... $525
MultilfOcard .................... 52 Epson FX 86E/286E ............ 329/469
* XT Compatible Monochrome graphics WiP . ... ... ... 48 Epson LX 800/LQ 800 . . ......... 199/389
Color graphiccard. . ............... 45 Citizen MSP 10/40/50 . ... ... 275/309/385
® Turbo XT motherboard Memory expansioncard. ............ 42 Citizen 120D/180D . ............ 159/175
(4.77/8MHz) * XT case & 150w power supply N parallel printer card . . . ............. 20 | StarNX 1000 .................... 199
* Floppy disk drive ® Monographics w/printer RS-232serialcard. . ............... 24 Okidata 192 +/193+ ........... 349/469
port e Floppy controller Gamel/Ocard.................... 15 Brother 1509/1709............. 395/565
® AT look alike keyboard Floppy controller wicable . . .. ........ 20 Fortis2010 .. .............c... ... 299
e Hi-Res Monitor XT hard disk controller . ............ 60 Toshiba 321 . .................... 529
Everex 1200 baud modem. . ......... 85 Panasonic 1080. .. ................ 199
Everex 2400 baud modem. . ........ 170 NEC 2200 .. ....... ..., 350
80286-6/10 MHz Logimouse C-7 . .................. 75 Free cable w/printer purchase.
Complete System $950 MISCELLANEOUS
" X Toshiba Laptops: T-1000 . . ........ $739 Seagate ST 225/238/251 . . . . $210/230/360
AT Compatible T-1100.......... 1539 | XT keyboard ...................... 50
T-1200 . . uuwnwls - 2395 AT/XT enhanced keyboard ............ 65
° 6/10 AT motherboard 73100 . ... ... .. 3125 | 150w XT power supply . .. ... ... .. 50
® O wait state ® 200w power supply NEC Multisync . .. .. .............. 570 | 200w AT power supply ... ........... 70
® Floppy & hard controller ® AT keyboard e Samsung Mono-Amber—12" ... ... ... 72 Printercable ....................... 8
Monographics w/printer card ® 1.2 Drive Samsung RGB—14" .. ... ......... 250 360K floppy disk drive (TEAC) . ........ 80
e Hi-Res Monitor Samsung EGA—14" ... ... ... . ... 350* (FUNTSU). . ... 70

UNIVERSAL CONMPUTHR PRODUCTS

951 El Camino Real, South San Francisco, CA 94080
M-F 9 am to 7 pm; Sat 10 am to 5 pm

*XT and AT are registered trademarks of IBM Corp.

CALL FOR PRODUCTS NOT LISTED

Dealers Welcome

Call for Quantity Discount

(415) 583-9736

FAX (415) 583-3457
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Great Software for your PC -
$2 per disk (Reg. $6)

We are making this special offer to introduce you to membership in PC-SIG:
The World’s Largest Source of Low Cost Software for the IBM-PC and com-
patibles. PC-SIG disks are normally $6 each (less with membership) and come
packed full of Shareware —software marketed in the revolutionary new way that
allows you to try out a program before registering it with the author. PC-SIG
provides your gateway to this software with the bimonthly SHAREWARE
Magazine, Hotsheets and a 424+ page software directory. All this for a yearly

membership fee of $20 (USA).

Some of the advantages of buying from PC-SIG: We are the oldest and largest
Shareware vendor. Our disks are the latest versions. Free technical support by
phone. Most complete library of Shareware: over 1000 disks. 48 hour shipping.

Join PC-SIG and receive 424 page directory, bi-monthly
Shareware Magazine, Hotsheets and special discounts.

Take any disk listed in this ad -
$2 each - when you join today!
Offer expires July 31, 1988.

Communications

[J 499 PROCOMM: Extremely versatile telecommunications.
[1310,1022,1023 Q-MODEM: A favorite. Let's your computer
talk via phone.

[J212,334,621 RBBS-PC: Set up your own bulletin board.

Computer Languages/Education

[J577,578 CTUTOR: Learn C language.

[ 965 PASCAL COMPILER: Full-screen editor, incremental
compiler and more.

[J254 PC-DOS HELP: Gives you on-line help to remember
those DOS commands.

[ 105 PC-PROFESSOR: Learn beginning BASIC.

[J775-778 PSEUDOSAM: Macro assemblers & debuggers for
many popular microprocessors, including 8088/86/286s.

(] 481 STILL RIVER SHELL: Menued DOS commands. Makes
life easier.

[J403 TUTOR.COM: Learn beginning DOS.

Databases '

[J287,288 FILE EXPRESS: Customize, menu driven data
base.

(35, 730, 1015 PC-FILE+: The most powerful and popular
data base.

{11830 WAMPUM: dBase Il clone, but easier to use. (Hard disk
req)

Educational

[J844ABC FUN KEYS: Forages 2-5. Teaches the alphabet.

[J612 FOREIGN LANGUAGES: Beginning Spanish, French,
German & Italian.

0J 229 FUNNELS & BUCKETS: Fun game teaches younger
children arithmetic.

[J320 PC-TOUCH: Typing tutor. (Color Req)

[J477 WORDGAMES: Stimulates the intellect.

[J 164,773 CASHTRAC: Manage checking accounts, track
investments.

[J 151 FINANCE MANAGER II: Double entry bookkeeping.

[1469,470 MR. BILL: Itemize invoices, age accounts, elc.

(1331 PC-GENERAL LEDGER: Written by a top financial
manager.

[J575 PC-STOCK: Track & evaluate stock trends. (Color req)

[J 452 AMULET OF YENDOR: Hack, a dungeons & dragons
adventure game.

[J 708 BACKGAMMON: You against the computer. Also,
Wheel of Fortune.

[ 780 BRIDGE PAL: Computer plays 3 hands.
(1228 CRIBBAGE: And a few other games as well

Circle 517 on Reader Service Card

[[] 457 GREATEST ARCADE GAMES: Flightmare, Jump Joe,
Spacewar (Color req.)

[1476 PATRICK'S BEST GAMES: Bugs Centipede, 3-D
Packman, Castle, Packgal, Spacevad.

[J557 PINBALL RALLY: 3 great games of dexterity and
speed. (Color req.)

[J120 PC-CHESS: Your move...

[J791 POKER: Play draw poker head to head. Or try some
Blackjack.

[[1694 SLEUTH: A murder has been committed...

[[J 197 TWO TREKS: Beam me up, Scottie!

1891 WHEEL OF MISFORTUNE: Spin the wheel, win or go
bankrupt!

(Most require CGA or EGA Card)

[J701-704 DANCAD 3D (4 disks): Create and animate 3d
drawings. (Hard disk req)

[1828 EDRAW: Draw flowcharts, schematics, even printed
circuits!

(11763 FINGER PAINT: A 3d wire frame modeling program.
(Runs also with Hercules Card,)

(L) 870 HGCIBM: Run color graphics programs with your
Hercules Card!

[J 788 IMAGE 3-D (EGA ver.). Create, view, edit 3d objects.

[J762 IMAGE 3-D (CGA ver))

[ 1001 MAC PASTE: Read, save, edit and print Readmac or
Mac Paint pictures.

[1344,345,1032 PC-KEYDRAW: Graphics and
“slideshow" presentations.

[[J 244 SLIDE GENERATION: Create slides/transparencies.

Home & Hobbies

[J966 ASTROLOGY 94: Calculate and print charts.

[C1361, 632 FAMILY HISTORY: Trace your family tree.

[[] 929 LOTTO: Will this really help you win the lottery?

(0395 HOME INVENTORY: Keep track of everything you own.

[[J 127 PC-MUSICIAN: Compose and play your song.
[J279 PIANOMAN: Plays your music or its own in chords.

[J608 AUTOMENU: Create easy access menus for your hard
drive.

() 824 DESK COMMANDO: Tools to tame your hard drive.

[']1404 EZ-FORMS: Create your own business forms.

(1388 FORM LETTERS: Variety of business letter formats.

[J 483 MAILMONSTER: Add, edit, sort and print labels by
categories.

[J 405 PC-DESK TEAM: In memory calculator, calendar,
phone dialer, alarm & more!

[J517 IMAGE PRINT: Letter quality from your dot matrix.
[J 718 LQ PRINTER: Print fancy fonts on your dot matrix.
[J523 SIDEWRITER: Print banners or wide spreadsheets.

Religion
[1974 BIBLE QUIZ PLUS: Learn the Bible trivia game.
[1766-772 THE BIBLE (7 disks): King James version.

[J 581, 582 WORD WORKER: Performs text searches of
words in the Bible.

Security/Hacking

[[] 598 MASTER KEY: Like NortonUtilities. Recover lost files,
etc.

(1414 UNPROTECT/PROTECT: Copy a variety of copy
protected disks.

Spreadsheets

[J 524,525 EXPRESS CALC: Powerful but friendly
spreadsheet.

[71199,1016,1017 PC-CALC: Like Lotus 1-2-3 but easier.

Word Processing

[J 719 LETTER WRITER: Print out “personalized” letters.

[J 528 NEW YORK WORD: Allows split screen, mail merge &
more.

(1] 480 PC-OUTLINE: Like ThinkTank. Organize your ideas &
thoughts.

[[] 455,681,682 PC-TYPE: Jim Button's ownword processor.
Has it all.

(1178, 627 PC-WRITE: Powerful, multi featured, spelling
checker, laser support.

disks x $2 each =

1 year PC-SIG Membership = $20.00

3 1/2"- add $1 per disk 8
FREE Shipping and Handling

Amount enclosed $
By: [J Check [] visa [J M/IC

I

I |
I |
' :
|

| I
I Card No: |
l l
| I
I |
| |
I I

Exp. Sig.
Name
Address
City : State_____ Zip
PC-SIG 7134
| PCSIC  ara

Offer valid in USA only - Dealer Inquiries Invited

Order By Phone:
800/245-6717
(In Calif. 800/222-2996)
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WHAT’S NEW

. that checks for the presence
of and utilizes floating-point
math coprocessors.

The kit includes a dialog
editor, whichenablesyou to
design dialog boxes and save
definitions. An icon editor
allows you to create icons,
cursors, and bit maps. With
the font editor, you can create
custom fonts.

Windows Software Devel-
opment Kit 2.0 runs on the
IBM PC and compatibles
with DOS 2.0 or higher, 640K
bytes of RAM, a graphics
card, and a hard disk drive. It
comes on both 3%- and 5% -
inch floppy disks.

Price: $500.

Contact: Microsoft Corp.,
16011 Northeast 36th Way,
P.O. Box 97017, Redmond,
WA 98073, (206) 882-8080.
Inquiry 822.

PACIFIC COAST

Power Publishing
with Panache

M ore than 35 new fea-
tures are added in ver-
sion 3.0 of PageMaker for the
Macintosh. The desktop pub-
lishing program now auto-
matically flows text across
successive pages. You can
update source files by export-
ing PageMaker documents to
your word-processing
programs.

The program includes style
sheets: You can create them in
PageMaker, import them
from Microsoft Word, or tag
text in another program to be
automatically converted to a
PageMaker style sheet. The
program’s graphics capabilities
now enable you to automati-

cally wrap text around rectan-

gular graphics. You can man-

ually wrap text around

irregularly shaped objects.
The program runs on the

Macintosh Plus, SE, or II with

a hard disk drive.

Price: $595.

Contact: Aldus Corp., 411

First Ave. S, Suite 200,

Seattle, WA 98104, (206)

628-6674.

Inquiry 821.

The Fastest 80386
Around?

f you’re looking for the

fastest of the fastest, you
might want to check out
Everex Systems’ Step 386/20.
According to the company,
this 80386-based microcom-

puter operates at 4.91 MIPS
(million instructions per sec-
ond). The microprocessor
runs at 20 MHz.

The Step 386/20 comes
with 1 megabyte of zero-wait-
state RAM, expandable to 16
megabytes. Also included are
six 16-bit and two 8-bit ex-
pansion slots, openings for five
half-height drives, an LED
control panel, and a 1-to-1 in-
terleave hard and floppy disk
drive controller. Support for
the 80387 and Weitek 1167
math coprocessors is provided.

Everex also offers a 16-
MHz version of the computer.
Price: $4399; 16-MHz ver-
sion, $3699.

Contact: Everex Systems,
Inc., 48431 Milmont Dr.,
Fremont, CA 94538, (800)
356-4283.

Inquiry 823.

font utility programs. All for

Point sizes range from 8 to 34
font packages include the type
distinctive weights, Shadow and Reverse Shadow.

MERLIN MASTER Paks

Over 50 fonts in a variety of sizes and weights, both landscape
and portrait and includes FREE DOWNLOAD ‘and DISPFONT

American Centum New York
Block MERLIN HevL
Chancelor Roman Garmon

oint and 50 point headline. All
ace in regular, bold, italic and two

only $149.95

Smaller Paks available, starting at $79.95

Can you afford the time to build your own LaserJet Fonts?

Building your own fonts can be difficult and very time consuming.
For Example: Building your own 24 point font could take as much as 59
minutes of your and your computer’s valuable time, and that’s just one font!
To get the same typeface in a different weight (regular, bold, italic, etc.) will
take you almost another hour, again, and again, and again.
Most business people simply can’t afford that much time. Can you?

MERLIN MASTER FONTS

are affordable pre-engineered, easy to use, downloadable fonts for your
HP-Laser Jet or compatible printer. Our soft fonts are tried and tested, there’s
no guess work. You know what you’re going to get Bestof all, they are ready

‘ - 4 to use as soon as you open their exclusive “pop-up” storage box.
MASTER FONTS are avatlable in these typefaces: . .
For more information or to order call toll free:
1-800-MERLIN-0
(1-800-637-5460)

Use your Visa, MasterCard, AmEx or COD

PUBLISHING GROUP ™
1240 Johnson Ferry Place & Suite A10 e Marielta, GA 30068
Because you really can't afford to build your own fonts !
This ad was produced using Merlin Master Fonts
Dealer inquiries always welcome.

Authorized Dysan Dealer. Distributing exclusively on Dysan certified diskettes.
LaserJet is a registered trademark of Hewlett Packard
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SERIOUS DEBUGGING

AT A REASONABLE

PRICE

All the speed and power of a hardware-assisted
debugger at a software price

Hardware-level break points

 REAL-TIME break points on memory locations, memory ranges,
execution, I/O ports, hardware and software interrupts. More
powerful break points than ANY software-only debugger on the
market. Soft-ICE gives you the power of an in-circuit emulator on
your desk.

Break out of hung programs
With a keystroke - no external switch necessary. Even W1th
interrupts disabled.

Breaks the 640K barrier

Soft-ICE uses ZEROQ bytes of memory in the first IMB of address
~ space. This is especially useful for those subtle bugs that change
when the starting address of your code changes. With Soft-ICE
your code executes at the same address whether the debugger is
loaded or not.

Works with your favorite debugger

Soft-ICE can be used as a stand-alone debugger or it can add its
powerful break points to the software debugger you already use.
You can continue to use your favorite debugger until you require
Soft-ICE. Simply pop up the Soft-ICE window to set powerful
real-time break points. When a break point is reached, your
debugger will be' activated.

Solve tough systems roblems too

Soft-ICE 1s ideal for debugging TSRs, interrupt handlers, self
booting - programs, DOS loadable device drivers, non-DOS
operating systems, and debugging within DOS & BIOS. Soft-ICE
is also great for firmware development because Soft-ICE’s break
points work i in ROM. ~

(7 B
( NEW! NEW! NEW! NEW! )

RUN CODEVIEW
IN ONLY 8K

CodeViewis a great integrated debugger, but it
uses over 200K of conventional memory.
MagicCV uses advanced features of the 80386
microprocessor to load Code View and symbols
in extended memory. This allows MagicCV to

run CodeView using less than 8K of
conventional memory on your 80386 PC.

Don’t let 640K be your limit!
If you are closing in on the 640K limit and would
like the power of CodeView, MagicCV is for
you. ‘ o ‘

Don’t let the debugger hide the bug!
Even if you're not closing in on the 640K limit,
running CodeView with Ma ]gllcCV makes your
debuggmg environment much closer to the end
user’s program environment. You can use
CodeView to locate subtle bugs that only occur
when there is plenty of free memory, or those
difficult bugs that only occur when your program
is running with a couple of TSRs loaded.

How MagicCV works
MagicCV uses the 80386 to create a separate
virtual machine for CodeView. MagicCV uses
between 4K & 8K of conventional memory as a

bridge between the DOS environment and
CodeView.

MagicCV is easy to use
If you are a CodeView user, you already know
how to use MagicCV too. Just type MCV
instead of CV; everything else is automatic.

( Save $86

How Soft-ICE Works lgg?tgllcgg %gg
o g e Buy Both and Save $86 MagicCV with Soft-ICE
machine. This gives you complete control I, v Using Soft-ICE with

_of the DOS environment, while Soft-ICE CALL TODA CodeView gives you the
runs safely in protected mode. Soft-ICE (603) 888 - 2386 features necessary for

uses 80386 protected mode features, such

as paging, I/O privilege level, and break

Eomt registers, to provnde real time
ardware-level break points.

€€Soft-ICE is a product any MS-DOS
developer serious enough to own a
386 machine should have.??

Dr. Dobb’s Journal -- May 1988

30 day money-back guarantee
Visa and Master Card accepted

NU-MEGA TECHNOLOGIES

Nashua, NH 03060-7607

Both require 80386 AT compatible or IBM PS/2 Model 80.
MagicCV requires at least 384K of extended memory.
CodeView is a trademark of Microsoft Corporation.

professional level systems
debugging. MagicCV
and Soft-ICE can work in
concert with CodeView
to provide the most
powerful debugging
platform you wall find
anywhere. As an extra
bonus, by ordering both
MagicCV and Soft-ICE
together you save $86. )

PO Box 7607
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ADVERTISEMENT

( HIGH SPEED PC TO PC COMMUNICATIONS
Breaking the Baud Barrier

Here's how your 2400 baud modem
can send data as fast as a 9600 baud modem
for less than $90.00

‘ ‘ hen you got your first modem—that

neat little 300 or 1200 baud job—you really
thought you had it made, all the power, speed
and convenience you’'d ever need to move data
from PC to PC. Right?

Now, of course, if you've got lots of data to
move, you've recently bought or are consider-
ing switching over to 2400 baud speed. And, in
reality, if your company is a power user it
would make a lot of sense in saved time and
telephone bills to be running at 9600 baud, if
it were not for the initial overwhelmingly high
modem hardware costs.

Enter TurboCom high performance PC to
PC modem software by Datran, the clever

Southern California based state-of-the-art Transfer data files PC to Pc)

Leigh Tracy

of how much disk space is available at the
receiving end. If a file is transmitted with the
same name and extension, TurboCom will
assignit a unique extension, i.e., !-1,!-2,1-3. If
the receiving PC does not have sufficient disk
space for the file you are sending, TurboCom
terminates the phone connection, saving time
and wasted money.

Increased modem speed allows you to save
up to 75% on your telephone time and costs.
Because TurboCom can be programmed for
delayed unattended transmission for auto-
matic sending, you can transmit data when
telephone rates are lowest. PC to PC data is
transferred perfectly because TurboCom was
designed with an advanced error-free high

data compression specialists that
brought you the great dCompressor
short card that triples the dBASE
storage capacity of any hard disk.

Modems Run 4 Times Faster
TurboCom turbocharges your Hayes
compatible modem to send data files
(letters, documents, reports, data
bases, spreadsheets, binary files, pro-
grams) up to four times faster with
your existing 300, 1200 or 2400 baud
modems. And it sells for only $89.00 to
connect two PCs.

When the good people at Datran
sent me TurboCom 3.0 for a test run,
I was amazed at how simple and well
thought out it was for the ordinary
person (like me) to use.

TurboCom Facts:
Version 3.0

Each package has
software for use
with two PCs.

$89.00

Requirements:

IBM PC/XT/AT, 386 or
compatible. Minimum
384K RAM, PC-DOS,
MS-DOS 2.0 or greater.
Internal or external
Hayes compatible
modem. TurboCom at
both sending and
receiving PCs.

e
Leigh Tracy is a consultant and freelance
writer whose columns have appeared in many
microcomputer magazines.
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Datran Corp.
Order direct:
1-800-332-0456

up to four times faster.

Easy to Send and Receive
TurboCom is the easiest to learn and
use modern software that I've ever
tried. No menus are required. It’s as
simple to use as the COPY command!
To send data with TurboCom, all you
do is type:
C>SEND FILENAME PHONE NUMBER

To program for delayed transmis-
sion you type:
C>SEND FILENAME PHONE NUMBER AT TIME

That's all you do. Then, the con-
tinuing status of the transmission
automatically appears on the screen
until file transmission is completed.

Receiving transmitted TurboCom
messages is automatic and unat-
tended. Simply type C>RCV and Tur-
boCom does the rest.

Any businessman, insurance bro-
ker, accountant, office manager, sec-
retary or salesman on the road that
can use a PC can simply operate T'ur-
boCom. It’s that simple.

Unattended Electronic Mailbox

TurboCom is ideal as a fast, low cost
mailing system between offices or
companies. The sending PC is aware

speed protocol.

Because of TurboCom's high speed,
cost savings, flawless operation and
sensational low $89.00 price to con-
nect two PCs, I give this product my
highest recommendation.

Turbo Your Laptop

Each TurboCom package comes with
both 5-1/4” and 3-1/2” diskettes,
which makes it ideal to run with lap-
tops, too. It is not copy protected.

To order direct from Datran, you
can call toll free at 1-800-332-0456.
They accept MasterCard and Visa
and will ship within 24 hours with a
30-day money-back guarantee.

ORDER TODAY TOLL FREE:
1-800-332-0456

$89.00

Plus $5.00 Shipping/Handling

turboCom

w4} DATRAN

Leadership in Data Compression Technology
Datran Corporation
2505 Foothill Bivd., La Crescenta, CA 91214



ADVERTISEMENT

UPDATE: dBASE DATA COMPRESSION

Short card for dBase files triples

the storage capacity of your
existing hard disk

By Leigh Tracy

If your dBASE files are
overwhelming the storage
capacity of your hard disk,
here's a nifty solution

If you bought a 20MB hard disk like I
did—thinking it would hold all the
dBASE files you'd ever create—were we
ever in for a surprise!

Datran Corp., the Southern Cailfor-
nia based state-of-the-artdata compres-
sion specialists, have come up with an
economical, high performance solution
to our problem: the dCompressor short
card.

The nice people at Datran sent me a
dCompressor to try, and was I ever
impressed. I saw average compression
ratios of 3 to 1—and in some cases as
much as 10 to 1. I didn’t have to be a
genius to figure out that my teeni-weeni
20MB disk just became 60MB, and
more!

Installation was a snap on my AT. I
simply slipped the dCompressor into a
slot and was up and running after a few
minutes of installation. It operates in
thebackground and is completely trans-
parent to the user. I wasn'taware that it
was there—except for all the extra data
I was able to work with. It even seemed
to make my program work faster.

At the heart of the dCompressoris a
custom designed high-speed parallel
microprocessor that uses Datran's pow-
erful high-speed proprietary compres-
sion technology. I am told that it allows
for an infinite number of compression/
decompression cycles with total data
integrity.

The dCompressor requires no refor-
matting, as is necessary with RLL con-

Datran's new dCompressor board operates
at high speeds that software can't touch.

trollers. It willeventriplethe capacity of
dBASE files of a disk drive that is using
RLL technology.

The dCompressor not only increases
the performance of an existing disk
drive, but also eliminates the need of
upgrading the PC's power supply, as
would be required if an additional disk
drive were added. It requires only 1/2
watt of power, as compared with 15 to 30
watts to accommodate a new drive.

dCompressor is a no nonsense high
speed data compression product that
incorporates state-of the-art technology.
It operates at speeds that software com-
pression programs can’t touch.

It's not a cutsie software product that
squishes, squashes, stomps, squeezes,
crushes, crunches, munches, mashes—
or generally beats your data to a pulp.

In short, it effortlessly compresses
your dBASE files quickly and efficiently
with no mess or fuss.

This product eliminates the needless
hassle and expense of upgrading to a
more expensive hard disk to support
those expanding dBASE files. And even-
tually if you must purchase alargerhard
disk, your investment will triple the file
capacity of your new drive, too. It works
with any size hard disk and floppy.

dCompressor works with dBASE III
and III PLUS on IBM PC, XT, AT, 386
and compatibles, DOS 2.0 or higher.

Andthebest part aboutdCom pressor
is its low price . . . only $195.00. I can
highly recommend this super compres-
sion product.

To order direct from Datran you can
call toll free to 1-800-332-0456. They
accept MasterCard and Visa and will
ship within 24 hours. Datran gives a 30-
day money-back guarantee.

Datran has another data compres-
sion product worth mentioning if you
send your dBASE files PC to PC. New
TurboCom high performance modem
software turbocharges your modem to
send data up to 4 times faster!

TurboCom sells for only $89.00 to
connect two PCs. Now, your 2400 baud
modem can send data as fast as a 9600
baud modem! It also makes 300 and
1200 baud modems perform up to 400%
faster.

As a special introductory offer for
dCompressor at its $195.00 price,
Datran will give you TurboCom soft-
ware free with every unit you buy. The
TurboCom package comes with 5-1/4”
and 3-1/2” diskettes, which makes it
ideal to run with laptops, too.

ORDER TODAY TOLL FREE:
1-800-332-0456

$195.00

Plus $5.00 Shipping/Handling

oo
J-4il- DATRAN

Leadership in Data Compression Technology
Datran Corporation
2505 Foothill Bivd., La Crescenta, CA 91214

Leigh Tracy is a computer consultant and
writer whose pieces have appeared in
numerous national publications.
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Buy with

In an effort to make your
telephone purchasing a more
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, “A
knowledgeable buyer will be a
successful buyer.” These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions

* How long has the company
been in business?

® Does the company offer
technical assistance?

® [s there a service facility?

* Are manufacturers warran-
ties handled through the
company?

e Does the seller have formal
return and refund policies?

o [s there an additional charge
for use of credit cards?

* Are credit card charges held
until time of shipment?

o What are shipping costs for
items ordered?

nfidence

Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

Purchasing Guidelines

e State as completely and ac-
curately as you can what
merchandise you want in-
cluding brand name, model
number, catalog number.

® FEstablish that the item is in
stock and confirm shipping
date.

e Confirm that the price isas
advertised .

e Obtain an order number
and identification of the
sales representative.

e Make a record of your
order, noting exact price in-
cluding shipping, date of
order, promised shipping
date and order number.

If you ever have a problem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, c/0
DMA, 6 E. 43rd St., New York,
NY 10017.

© Direct Marketing Association, Inc. 1988
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This message is brought to you

by:

the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.

6 E. 43rd St.,

New York, NY 10017

MMG

MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing Association, Inc.




Dealers Call For Complete Confidential Price List

New Reduced Prices

B=E LOMmPAL"®
i A seagate | |
PS I Model 25 Mono/Color . . . . $969/1195 2 D.......... 5195::
PS Il M.25 Mono/Color+20MB$1395/16§9 SEAGATE HARD DRIVES 383{’;%923”% gsgol[\)ll?wg% ...... gigg
PS II Model 30 2DR. + 20MB... . **$1595 20MB/30MB WiController . ... .. $250/280 385 40N 1MHZ Factory . . ... e
Eg I moge: 33‘802’02‘ ------ $1195/1645 30MB/40MB (4038/4051) . $385/450 38 130MB GMHZ ooy 5405
: '{ odel 50-021 S $2395 40MB (ST251)/40MB (4053) . . . *$349/459 588 Model 1 Oy e phie
g || M GO 2 T e N 286 640K, 20MB/40MB HD . 2005/2295
] MINISCRIBE '

PS | Model 80-44MB/70MB . **$3995/4695 40MB (3650)/40MB (3053) .. ... *310/535 %ggkm%dgb‘éo g?él&(/);yo)MB ...... mgsﬁggg
AT 339 (BMHZ, 512K, 30MB) ... In Stock 40MB (6053) Full Height.. ... 495 PORTABLES . e
£ OB, (OMHE, POBK) . oo $2305 8OMB Full Height (6085). ... . 699 Al _—
o, Ol S805T iy 1 ol UDACAAT “New Portable 386/100MB . . 67199
CLIE T e Staga 20MB/30MB for XT ............ 345/393 I Model 4 (Factory/Upgrade')' . 2505/2305
ool ey OB fe s A3l 4OMB Card FIXT 4OMSC.......... . 499 1 Model 2 o0R. S5 GOaEe) 308
AT B B/KT Sl Lo $495/595 20MB/30MB For PS/2. ... ... 3991435 R I IO e
Ext. Drive FIPS2 (5%) ............ $285 MISCELLANEOUS T s s
Pro Pr!me\' WXL ............. %359[505 130MB MAXTOR 28misecond . ... . .. 1495 Compaq Amber/Green. Monltor ------ 195
D KO L GOMPAQ Portable 20MB .. ... .. 495 Compag Color/VGA Monitor . . . . . .525/555
Quit Writer 1711l EEERERREREEE $895/1095 COMPAQ 40/60MB F/DP386 . .. . .. 745/895 Compaq EGA/VGA Adapter ------ 3051425
1BM DOS 33 (min. 5).............. $85 10/20MB 1BM Hard Disk ...... . 1451195 il S

e e T i 180V Compaq Hard Disk ... . 1695 [ | Gl on Memory and Giber Compaa Products

Y **Quantity Discounts Available**

Dealers & Consultants Only

Corporate & Retail Customers Call For Quotes

INTEL IRWIN TAPE BACK UP HEWLETT
B ‘
PACKARD
8087-3 XT/80287-6 AT . ... .. **$87/160 10 MB. Inter/External . . . .. .. $255/379 :

8087-2 XT/80287-8 AT ... ... $145/249 20 MB. Inter/External . ... ... $325/455 Laser Series Il . ........... Very Low
80267-10 AT 10MHZ ........... $289 40 MB. Inter/External ... ... $459/535 Desk Jet New 250 CPS ... .. $689
80387-16 for 80386 ............ $455 Call for PS/2 Tape Back Up Units mg mlj llll %gmg:ttﬁug > gggg;ggg

-20 Base Systems ........ Call for Archive, Tecmar, Sysgen e
8038720 Base Systems L ' i HP Plotter 7475A . ....... ... $1395
0K|DATA TOSH'BA HP Scanjet Scanner w/int ... . .. $1350
182/182S 120CPS, 30nlq . . ..$220/279 3215L/341SL (216CPS). ... .. $465/645 m
192 +/193+ 200CPS, 40nlq . $320/419 351-5X/351-2 Color . .. .. ... $995/1019 Multispeed EL/HD. ... ... $1455/2299
292E/293E 200cps, 100nlq . .$359/489 Toshiba T1000/T1100. ... ... $729/1450 Multisync II/PIUS + ......... $559/875
393/393 Color 450 cps . ...$945/1029 T1200/T3120 . ... ...... .. $2295/2950 Multisync XL 204+ .......... $1995
ML294/ML2410 ... ... .. ... $73711695 T3200/T5100 ... .. ....... $3675/4695 LC860 +/LC8I0 .. . .... ... $1899/3195
Lazer Line 6................. $1299 Toshiba Modem/Compatible . . $279/249 P760/P2200............... $599/333

%k %k %k ”
***LOTUS 1-2-3—$289*** LOTUS SYMPHONY 312" —$259***
One stop shopping for dealers & consultants
We also carry NEC, AST, Hercules, Drams, Modems.
- =y Citizen, Micropolis, Sony, Microsoft, Samsung.
Americs mlxprcxs E“'W Thel’e W|“ be d Chal’ge

— on all credit card purchases
SALES/SERVICE/REPAIR Viso pm— For phone order call:

4742 Woodman Avcnuc “ (213-859-3410 818-905-0994)
Sherman Oaks, CA 91423 MasterCard | G0 FAXH 818-905-8869
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Now You Have A Friend
In The Computer Business

Authorized Autocad and Novell Dealer
5 Good Reasons To Buy

ZENITH 181/183-20
$1449/$2229

ZENITH
FLAT SCREEN
MONITOR
CALL

TOSHIBA 1000 $749
TOSHIBA 1200 $2395
TOSHIBA 3100/20 $3099
TOSHIBA 3200 CALL
TOSHIBA 5100 CALL
NEC Multispeed EL  $1595

NEC Multispeed 20MG$2435

AST PREMIUM 286/386

S2K RAM, 1.2 Floppy,
40 MB Fast HD,

hi-res mono card

mono monitor, DOS
“; 3.2, GW Basic

$2395

Call for all
AST products!

386 Model
In Stock

WYSE 286 System

SPK RAM, 12 floppy, 40MB HD
full monochrome system

2179

IN STOCK!
WYSE 386/ WYSE Terminals

LEADING EDGE COMPUTERS

Model D Hard Disk Full Mono System

$1195

Authorized Leading Edge Dealer

N
MM———M

ACER 710/910 SYSTEMS

(Formerly Multitech)
512K memory, 20 MB
HD, 6/10 0 wait state
full mono system

——ﬁu°§

IN STOCK!
" Call for Best Price

Acer 386 machine

We carry a full line of HP, IBM, Intel, Diconix products at best prices in town.

SOFTWARE SPECIAL

WordPerfect. ...l $194
MicroSoft WOrA. e v s + s v ssssrs & souvs « svosi & 5.0 209
Lotus ... 305
Call for any software—dclivery in 24 hours!
PRINTER SPECIAL

Epson LX800............ ... ...t 3209
Epson EX800/1000 . ................... 415/519
Epson LQ800/1000 .. .................. 315/519
Epson LQS00/2500. . .................. 349/899
Epson LQ850/1050 . ................... 529/729
NEC P6/P7/2200. . ................ 414/615/379
Toshiba P321SL/P351SL .............. IN STOCK
HP Laser Jet Series 2 .................... CALL
AST Turbolazer P/S ...................... 3250
NEC 890 withP/S....................... 3195

Autoried Repi and Service Cene, st wrnaround, carryifcssy-ou. gk upidrop.
Call s for Service Contract informtio

We Sell Dellver, Install, Service, & Train You

inden Enmrprise, Stockron, CA

thout notice.

AUTHORIZED DEALER FOR
Novell Network Okidata

Epson Computers & Printers NEC
AST Canon

Samsung Universal Data Systems
Zenith HAYES

Toshiba Ashton Tate

Wyse Computers Paradox (Ansa Software)
AT&T MicroSoft
Autocad Ventura

lomega Bernoulli Box Aldus (PageMaker)

Leading Edge

Computown Pleasant Hill
1527 Contra Costa Blvd.
Pleasant Hill, CA 94523

(415) €82 TOWN
(415) €82-869¢

Computown-Mountain View

2455 M Old Middlefield Way
Mountain View, CA 94043

(415) 962-TOWN
(415) 962-8696

Computown-San Francisco
760 Market Street, Suite 219

(Phelan Building)

San Francisco, CA 94102

(415) 956.-TOWN
(415) 956-8696
FAX (415) 989-TOWN

COMPUTDWN

88PC-10 BYTE - JULY 1988
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Quality, others promise, we deliver. The fact
we've already delivered over 3,000,000 color
monitors is the best proof. Tatung also
makes a full line of computers and
peripherals. Our reputation for superb
quality is well known around the world. And
we deliver complete after salesservice to you.

TCS 8000

BMHZ, OWAIT-STATE o I
32 BIT, EXPANDABLE 16MB * I "' » 'V 0. 9.0.2.0.9.0.8.8.7¢

TCS 7000 OMNISCAN

6, 8, 10, 12MHZ

| TCS 4000 (6/10MHZ)

EQUIVALENT OF 5 EXPANSION SLOTS

COLOR MONITORMONO MONITOR g TERMINAL

MODEL RES. MODEL RES. ET - 10 SERIES

N3VEY3Y3 '8 '3 737353 '35 8 'SV S 8VE

COMPATIBLIITY:
IBM VGA™, MCGA*
PGA, EGA, CGA
AT&T™ PCs

APPLE IIGS™
MACINTOSH II™*

14" Color Monitor
RES: 800 x 560
4 MULTI-COLOR MODE

12” Mono Monitor
RES: 800 x 560

* ALL TRADEMARKS ARE PROPERTY OF
THEIR RESPECTIVE MANUFACTURERS

Circle 520 on Reader Service Card ?* * * * * **** *‘*

VAR, DITRIBUTORS. OEM TATU N 408'435'01 40
INQUIRIES ARE WELCOME /v\ 2060 RINGWOOD AVE., SAN JOSE CA, 95131

TATUNG SCIENCE & TECHNOLOGY INC.

e CM 1322N 640 X 200 MM 1222 800 X 350 14” DARK - TINTED
e CM 1370A 720X 400 MM 1422 800 X 350 ANTI-GLARE FLAT CRT

e CM 1380F 640 X 350 MM 1295 800 X 560 :]2 EQX‘P‘;ERR/LVHITE)
e CM 1495 800 X 560

1 2.2.2.20.2.2.0.0.¢.2.2.2.2.0.2.8.8.81




MICROMINT’S Gold Standard in Single Board

Computers and Industrial Controllers

BCC180— $395.00

Multitasking Controller

The BCC180. only 45 x 8.5" uses the same 64180 CMOS Z80

s SB180 and SBI8OFX

instruction processor as

single board computers. Configured primarily for process control w/

I.-J

BCC40D —5139.00

8-Channel Optoisolated 1/O Expansion Board

The Micromint BCC40D isan 8-
channel optoisolated input/output
expansion board designed for use
J with Micromint’s family of BCC-
bus Computer/Controllers. Using
industry-standard optoisolated 1/0
modules, the BCC40D provides on/
of f control and input monitoring of
eight 115-230VAC or 5-48VDC
devices used in dataacquisition and
control applications.

Up to 16 BCC40D boards can be
used together in a single system to
provide a total of 128 input and
output channels. Individual chan-

BCC18 — $175.00

Dual-Serial Board

The BCCI18 is a general-purpose
dual-serial-port interface board for
use with the Micromint BCC-bus.
Optional support software is available
for the BCC52 and BCC180 computer/
controllers.

The BCCI8 Serial Board contains
two serial interfaces. Each interface
can be either a 110/300/1200-bps
modem, or a hard-wired RS-232C/
RS-422/RS-485  interface.  The
modem interface uses a Xecom
XEI201/XEI203 MOSART (MOdem
Synchronous/Asynchronous Re-
ceiver/Transmitter), capable of 110,

384K of memory, 6 parallel I/O ports, console serial port, RS-232/422/
485 selectable auxiliary serial port, and an interrupt driven ROM-
resident i ing BASIC-180 , the BCCI80 uses the same
44-pin 1/0 expansion bus as Micromint’s BCC52 controller board.

300, or 1200 bps communication and compatible with Bell 103 and Bell
212A standards. The hard-wired serial interface uses an industry-
standard 8251A USART (Universal Synchronous/Asynchronous Re-
ceiver/Transmitter), capable of supporting asynchronous serial com-

nels can be read or updated by
reading from or writing to a single
1/0 address. The BCC40D can be
directly controlled from BASIC or

PROCESSOR i . it can function completely in the munications at speeds up to 19.2 kbps and synchronous serial commu-
ME::::YHD&“D' D216k G By Fhin FLCC packanc background under an apphcanon program using high-speed interrupt- nications at speeds up to 64k bps.

The BCC18 can be configured with two MOSARTS, two 825lAs,
or one of each. Up to 16 BCC18s can be used in a single system (for
a total of 32 serial ports).

driven ROM C firmware. This firmware sets aside a table in memory
which reflects the status, setpoints, and change-of-state flags of the
1/0 modules. Interaction among programs within a multiboard BCC40x
system merely consists of reading or setting these memory table values.

* Up 10 384K bytes total memory on-board

* 128K of cither static RAM (62256) or EPROM (27256)
* 256K dynamic RAM SIMM

* Full-function§K ROM moitor included

T/OUTPUT

INY

Consold] R|S 232| :;i:! 7?";;“;“03':0 :nud‘nle;lzle':!sm)lzv-égo;;:ud v Each optoisolated channel is fused and has screw contacts for direct MgSART dicectl sane 1 — T
* Peripheral serial rt, -19,. aud. selectable -232. RS-422. ot - : P : ‘onnects directly to aay phane I'ie - Syac byte detection, mnylmn
* 48 bits bidirectional parallel 1/0 connection to the controlling device and/or the power source. Both  DTMF or pulse diating  Ertentielbullt

input or output modules, and AC or DC functions can be intermixed
on the same BCC40D board.

~ BTMF reception and Gecoding
- Call progress monitoriog
- Parity g i i
82514

- Telcphone-line
- Synchranous and asynchronous operati on
capability (X E1203 only)

* 64K 1/0 avaitable through the BCC bus edge connector

DIMENSIONS a0d CONNECTIONS

* Dual 22-pin (0.156") edge connector

* Compatible with all Micromim BCC-series 1/0 capansion boards
* Tw026-pin headers forsix bidirectional parallel ports

* 25-pin DB-25or RS-232console /O

* 20-pin header for RS-232auxiliary serial port

* 4 screw terminals for RS-422/485 connection

SPECIFICATIONS

* Latched outputs

¢ Uses industry-standard OACS,
ODCS, IACS, IDCS type modules

* Dual-ported module addressing

* LED on/off indicator on each

- Full-duplex, double-buffered transmitter and roceiver

- Fully programmable with several speed and ehmcm modes
- Ersor detection (or parity, overrun, and fram;

T Falbestars bitdetection: sutomatic breakdetect and handling
- Supoorse bisync

BCC180-1-20 9MHz assembled and fully socketed $395.00 Cianel - Bit rate is software programmable using an 0n-board 8253 counter/timer
BCCI180 Computer/Controller with 32K Can be used concurrently with ;}im RS-422, and RS-485 supported

bytes of static RAM, ROM Monitor,
BASIC-180 developmenl software and
user’s manual

For Additional 256K DRAM add $100.00

100 Quaantity w/32K RAM w/o ROM Moaitor

BCCH0R and other BCC-bus pe-
ripherals
* Operates on +5V
* Operating conditions:
0-50°C (32-122°F)
relative humidity: 10-90% non-~
. Sondensing

- MOSART and 8251A use the same program interface, 30 mostsoftware will work with both
- Optional support software for the BCCS2 and BCCI30 ia available that makes it easy 10 sceesy
and use most of the features of the MOSART and 8251A fram within user- written programs

$209.00

BCC18S OEM configuration fixed dual 8251 RS-232 only $175.00
serial port board

BCC18S OEM 100 Quantity Price $134.00

BCC180-1
3 dual 22 pln (o 156") edge connce-|

BCC52 $189.00 * Rserminl srew comctor 14

BASIC-52 Computer/Controller wire)

q ) BCCI8U-1 8251/8251 Dual RS-232/485 serial $209.00

The BCC52 Computer/Controller is BCC40D/0 without modules ~ $139.00  QEM 100 Quantity BCCI8U-2 8251/1201 Modem and serial port $359.00
Micromint’s hottest selling standalone BCC40D/4 with 4 modules $189.00  [ricing starts at $95.00 BCCI8U-3 1201/1201 Modem /Modem board $499.00
single board microcomputer. Its cost- BCC40D/8 with 8 modules $229.00 BCC52/18 BCC52 serial port utilities software $75.00

effective architecture needs only
power supply and terminal to become ‘
a complete development or end-use
system, programmable in BASIC or
machine language. The BCC52 uses
Micromint's new 80C52-BASIC CMOS
microprocessor which contains a

BCC-BUS

Expansion Products

(G

(203)

871-6170 Single Qty. Price

ROM _resident 8K byte floating point BCCO8  Single Channel UART Serial Board  $149.00
BASIC-52 interpreter. g | BCcC13 8-bit, 8 Channel A/D Board $129.00
The BCC32 contains socketsforyup BCC30 . 16 Channel A/D Board $197.00
G s BCC22  25-line, 80 Character Terminal Board ~ $249.00
aramimer. 3. pcallel pOTSE T3 Saxiil BCC25  LCD Board (4x20) or (8x40*)  $159.00
terminal port with auto baud rate se- BCC55 Fully Decoded & Buffered Prototyping $ 79.00
lection, a serial printer port, and it is Board
bus compatible with the full line of BCCxx X-10 Power Line Controller $ 59.00
BCC-bus expansion boards. The BCC53 Multifunction Expansion Board $160.00
BCCS52 bridges the gap between ex- MBO04 4 Slot Mini-Motherboard $ 69.00
pensive programmable controllers and hard-to-justify price sensitive MBO08 8 Slot Full Motherboard $ 85.00

control applications. BASIC-52"s Full floating point BASIC is fastand
efficient enough Ffor the most complicated tasks, while its cost
effective design allows it to be considered for many new areas of im-
plementation. It can be used both for development and end-use ap-
plications.

Since the BASIC-52 is bus oriented, it supports the followmg
Micromint expansion boards in any of Micromint's card cages with
optional power supplies:

BCC22 Smart terminal board
ADP500 User vocabulary, digitized oar!
speech board BCC53 Memory and 6 port 1/0
BCC25 LCD display board expansion board
BCC33 3 port 1/0 expansion board BCCI3 8-bit and BCC30 12-bit
BCC40D 8-Channel optoisolated A/D converter boards
1/0 expansion board BCCI8 Dual channel serial 1/0
board

*Call for current pricing

REPRESENTATIVES

ACCESS TECHNOLOGIES

1408 Richmond Dr

Placentia, Ca. 92670 Tel:(714) 996-3917

MICROFUTURE
41040 Comac Terrace
Fremont, Ca. 94538 Tel:(415) 657-0264

DISTRIBUTOR

].B. DESIGNS & TECHNOLOGIES LTD.
15 Market Place

Cirencester, Glos. GL7 2PB

England

Tel: 0285-68122 Fax: 0285-68859

[ —
To order call

1-800-635-3355

BCC40R—5169.00

8-Channel Relay Output Board

The Micromint BCC40R is an 8-
channel relay output expansion board
designed for use with Micromint's
Family of BCC-bus Computer /Con-
trollers. Using efficient mechanical
relays, the BCC40R provides con-
tact-closure on/off control of eight
AC- or DC- powereddewcesrordala

ion and control i

Up to 16 BCC40R boards can be
used together in a single system to
provide a total of 128 relay output
channels. The relays are controlled by
writing to a board-specific 1/0 ad-
dress. The relays ona BCC40R board
can be controlled either as a set of
eight relays at a single 1/0 address or
individual relays at eight separate
1/0 addresses.

The BCC40R can be directly con-
trolled from BASIC or it can function completely in the background
under an application program using high speed interrupt-driven ROM
C firmware. This firmware sets aside a table in memory which reflects
the status and setpoints of the relays. Interaction among programs
within a multiboard BCC40x system merely consists of reading or
setting these memory table values,

The eight relay outputs have screw contacts for direct connection to
the controlling device and/or the power source. Four of the relays have
single-pole-double-throw (SPDT) output connections and four relays
have single-pole-single-throw (SPST) output connections.

EEELEE LR RRRERER
BCC40R 8-Channel relay output ot

BCC52 BASIC 52 Controller Board

BCC-SYST.5 “52 PAK™ Starter System includes:;
BCC52,ROM A&B UTIL.,CC01,MB08,UPS10

BCC52 OEM 100 Quaatity Price -~ $149.00

BCC52C Lower power all CMOS version of the BCC52 $199.00

NOTE: The BCCS52 series is available in Industrial Temperature Range,

Fully tested at tesnperature. Prices start as low as $294.00 in single

quantities. Be sure to call for a quote on your specific Industrial OEM

BCC11 $139.00

28 BASIC Computer
® Uses Z8 single chip microcomputer

* On-board tiny BASIC interpreter

* 2 on-board parallel ports & serial port

® 6 interrupts (4 external)

* Just connect a terminal and write control
programs in BASIC

* 6K bytes of RAM or EPROM memory
on-board

* Baud rates 110-9600 bps

$189.00
$449.00

SPECIFICATIONS

* Contacis rated for: 1/10 HP, 3A 120V
resistive, er 3A 30VDC

* Latched relay outputs

* LED on/off indicator on each channel

* Power on/off failsafe: No arbitrary

il d .
® Data and address bus available for 56K M E::ut’::su(;:dps(::cru:rn:/rn?;:ilh TEL: (203) 871-6170
memory and 1/0 expansion HCC40D and other BCC-bus
* Consumes only 15 watts at +5, +12, peripherals TELEX: 643331

* Operates on +12V
* Operating conditions: 0-50°C
(32-122°F) relative humidity: 10-90%

and -12V

FAX : (203) 872-2204

BCC11*® noncnndensmg Q
* 45° x 6" bou
g{‘f,“f,os“‘e'“ Controlicy © dont 25 10567 edse comnector = $
) s 20-terminalscrew connector (#14 —o— e S MICROMINT INC \(,
wire) Torearce >
OEM 100 Quantity Price $89.00 e = o . §!\
* Now Available in Industrial Temperature Range BCCA40R 8-Channel relay output board $169.00 4 PARK STREET

OEM 100 Quautity price $124.00 VERNON, CT. 06066
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CoOMPUTER SYSTENS

80386 * 16/8/4.77 MHz switchable
* 8/16 MHz, no wait state (Upgradeable to 20
MHz)

1 parallel port, 1 seria! port with c/c

* Socketed tor optional math coprocessor

8 layer motherboard/8 full expansion slots
 High-resolution monochrome monitor. Hercules compatible.

* 1.2MB floppy drive

3 half-high internal device slots 16 MHZ
© 200 watt power supply/101 keyboard

® FCC approved $2295

20 MHz
ANAVSAN $2895

EPSON

(w/Nation-Wide Protection Plan}

EQUITY I+

* 360K Floppy

® 20 Meg Hard Disk

* 640K Ram

o Serial/Parallel Port

» o Monochrome Card

o Monochrome Monitor
* MS DOS

EOUITY Il PLUS * GW Basic

* 10/6 MHz switchable

: 102 hl:l:gg :;?ﬁpﬂisk s1295 80286 * 0 or 1 wait state
© 640K Ram * 8 expansion slots to fill all of your expansion needs

4 * 512K memory—High quality pre-tested chips (upgradable to 1
o Serial/Parallel/C/C EQUITY I" + MB on the motherboard.)
© 80286 CPU ) « FREE amber monitor and Hercules
* Monochrome Monitor © 80286 CPU 6-8 12 MHz compatible graphics card. 20 MHZ
: S[rgpggscard : 11102|\'>1AEE([;; ;L?g%isk * One high quality floppy drive. 12 Meg $1250
« GW Basic © DOS 3.2 Mono Monitor * 200 Watt power supply/101 keyboard

f o AT style keyboard with 10 function keys
In order to provide the best service, & Graphic Card o 1 parallel port with c/c battery backup 12 MHZ

EPSON EQUITY is i o o © 7 e Slot for math co-processor 80287
exclusively sold on location. 52195  FCC Class B approved. $1350

omraa IEE LAP-TOP

386 130 meg/20 MHz ........... 6695 PS/2 model 30/20 meg .......... 1775 | Toshiba 3200-40 ................ 3795
28640 meg ................... 2395 PS/2 model 50/20 meg .......... 2595 | Toshiba 3100-20 ................. Call
386 40 meg/16 MHz............. 4195 PS/2 model 60/40 meg .......... 3250 | Toshiba 1000.................... Call
386 60 meg/20 MHz . ........... 5650 PS/2 model 60/71 meg .......... 3995 | NEC Multispeed ................ 1395
Portable Il 40 meg/20 MHz. .. .. .. 4195 PS/2 model 80/40 meg .......... 5100 | NEC Multispeed EL.............. 1595
CARD & MONITOR EXTRA MONITOR EXTRA EPSON LT ... Call
CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE
WE STOCK OKIDATA NEC SONY HAYES ~ MICROSOFT MICE TAPE BACK
EVEREX WYSE ACER SAMSUNG LOGITECH TAXAN
HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI
HARD DISK N @
'HA N EPSON
eagate 20 meg ................
Seagate 30 Meg ................ 365 NOVELL PRINTERS
Seagate 4096 80 meg............ 795 .
?Aqa_gate_b251 .................... :csgﬁ Authorized Dealer
N L L RLECRERLEINTEL 2 Netware Epson FXB6E ............ 349
Micropolis ..................... Call Epson 286E ........ . .. .. 435
Epson EX800 ............ 455
T A E AST Epson EX1000 ........... 499
Microsoft Word 239 Epson LX800 ............ 210
Word Perfect 4 2 215 Epson LQ500 ............ 365
Lotus 1-2-3 325 AST 386 model 340 ............ 4395 GQ3500................ 1395
dBase i+ 385 AST 286 model 80 ............. 1745 Epson LQBS0 ............ 550
Microsoft Works T 135 ﬁg ggg mogel| Bg ------------ zgglsl E;I))son 51_81050 ........... ggg
""""""""" model 140 ............ HP LASERII............1
AND MANY, MANY MORE! CARD & MONITOR EXTRA

WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx
3% charge on VISA, MC & 5% on American Express

COMPUTER LANE

HOURS: 1-800-LANE-402 (oussice ca) 22107 ROSCOE BLUD.

9-6 (818) 884-8644 (In CA) Y4 BLOCK W, OF TOPANGA
CORPORATE ACCOUNTS WELCOME (818) 884-8253 (FAX) CA 91304
CALL FOR VOLUME DISCOUNTS Compag is a Registered Trademark of Compaq
CONSULTANTS CALL FOR PRICING Prices subject to change without notice IBM is a Registered Trademark of International Business Machines
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Circle 509 on Reader Service Card

ALTEC 2IP-386
$2,265

* Intel 80386 microprocessor
* IM high speed memory instafled
* Expandable to 10 MB
* Phoenix 386 BIOS or Award 386 BIOS
* 4 speed (4.77/6/8/16 MHz)
* 200W power supply
* Case with re-set button
* Enhanced keyboard
* Hard disk/floppy disk controller card
* 1.2M floppy disk drive
* Monochrome/Graphics card
with printer port
* HI-RES Monochrome Monitor
* User's manual
* 1 year warranty

ol
QUG

ALTEC-286 Enhanced System

1’

$1,095

* Intel 80286-10 microprocessor
* 640K RAM
* Dual speed 6/10 MHz
* 200W power supply
* AT style case
* Enhanced keyboard
* Hard disk/floppy disk controlier card
* 1.2 M floppy disk drive
* Monochrome/Graphics
card with printer port
* HI-RES Monochrome Monitor
* Phoenix BIOS
* User's manual

* 1 year warranty

B

o

BB il

ALTEC-XT Turbo System

$685

* 8088-1 microprocessor

* 47710 MHz

* 640K RAM

* 150W power supply

* AT style keyboard

* Floppy controller card

* 360K floppy disk drive

* Monochrome/Graphics
card with printer port

* H-RES Monochrome Monitor

* Phoenix BIOS

* User's manual

* 1 year warranty

ALTEC-286]r System
$4,075

* Intel 80286-10 microprocessor

* 640K RAM

* 200W power supply

* ATjr style case

* AT style keyboard

* Hard disk/floppy disk controlied
card

* 12M floppy disk drive

* Monochrome/Graphics
card with printer port

* HI-RES Monochrome Monitor

* User's manual

* 1 year warranty

ADDITIONAL FEATURES ADD

Color System +$200.00
EGA System :8400.00
20M hard disk

40M harddisk
360K floppy disk drive :880.00

720K 3%" floppy disk drive  : $120.00
1.44M3%" floppydiskdrive  : $175.00

: $235.00 (386 & 286)  $285.00 (XT)
:$405.00 (386 & 286)  $465.00 (XT)

ALTEC Technology Corporation
5751 Rickenbacker Road, Los Angeles, CA 90040

Tel: 1-213-888-9100

Order Desk: 1-800-255-9971

* intel is registered trademark
of Inte! Coaration.

* Phoenix is registered trademark
of Phoenix Technologies Ltd

* Award is registered trademark
of Award Saftwase Inc.

* AT is registered trademark of
\BM Corporation.

3

785432189

*BYTE'’s Telephone Inquiry Processing Service

IDENTIFICATION CARD

~ John Sample

Important TIPS* for BYTE Subscribers:
Receive Product Information 10 Days Earlier!

D —

All you need is a touch-tone telephone and your subscriber I.D. number.
See instructions facing the Reader Service Index in the back
of this issue for outrageous time-saving opportunities!
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SF-286 8MHz 10MHz 10MHz 12MHz 16MHz
(0OWS) (0WS) (386)
Mono System $995 $1119 $1349 $1499 $1950
EGA System $1369 $1569 $1720 $1870 $2315
Basic System Features: EGA Bundie.......... vireeeeen. 3479 Misc. Specials

80286-16 bit CPU, 80287 socket, 512K RAM ex-
pandable to 1MB, fully compatible AMI BIOS, 1.2Mb
Floppy Disk Drive, combined floppy/hard disk
controller, Keytronics 101 enhanced keyboard,
clock/calendar with battery backup, 195 watt power
supply, 48 hour burn-in testing, operations manual,
one year limited warranty and optional on-site
maintenance agreement.

SF-286-8MHz
20Mb Mono Special.........$1199

Basic System features plus: Monographics board
with printer port, Samsung 12'* mono monitor and
Seagate 20Mb hard drive.

(40Mb Miniscribe, Add $100)

SF-286-8MHz

20Mb EGA Special........$1569
Basic System features plus: EGA graphics board,
Mitsubishi 1410C EGA monitor and Seagate 20Mb
hard drive.

(40Mb Miniscribe, Add $100)

SF-286-8MHz
40Mb VGA Special...........$1999

Basic System features plus: Everex EVGA graphics
board ( 640 x 480, 800 x 600, up to 256 colors),
Mitsubishi Diamond Scan multisync monitor and
Seagate ST251 40Mb hard drive.

SF-80386
40Mb EGA Special...........$2599

Basic System features plus: Everex EGA Deluxe
autoswitch graphics board (640x480, 752x410 ),
Mitsubishi 1410C EGA monitor and Seagate ST251
40Mb hard drive.

Circle 518 on Reader Service Card

Everex EGA autoswitch graphics board and
Mitsubishi 1410-C EGA color monitor.

Super EGA Bundle....... ......$629
Everex EGA Deluxe autoswitch graphics board

(640x480, 752x410), and Mitsubishi 1371-A
Diamond Scan multisync color monitor.

Super VGA Bundle.............$769

Everex EVGA graphics board ( 640x480, 800x600,
up to 256 colors ) and Mitsubishi 1371-A Diamond
Scan multisync color monitor

Hard Disk Specials ( for PC)

Seagate ST225 20Mb + Cont..................... $265
Seagate ST238 30Mb + Cont..................... $289
Miniscribe 3650 40Mb + Cont................... $349

Hard Disk Specials ( for AT)

Seagate ST125 20Mb ( 40ms )
Seagate ST138 30Mb ( 40ms )..
Seagate ST251 40Mb ( 40ms )...
Seagate ST251-1 40Mb ( 28ms )
Seagate 4096 80Mb ( 28ms ).....
Miniscribe 3650 40Mb (61ms)..
Micropolis 1335 71Mb ( 28ms )

Everex Modems

Everex Evercom external and internal half-card
modems ( fuly Hayes compatible ) with Bitcom
Communications software.

Internal 1200 Baud Modem....................... $CALL
External 1200 Baud Pocket Modem. .

Internal 2400 Baud Modem.......... .
External 2400 Baud with Mini I/O............... $229

Mini I/0 (PAR, SER, CLK, CAL)........cccuuveee $49
Mini /O with Game Port..................
Mini /O + Logitech C7 serial mouse..
Mitsubishi 3.5'" 720K floppy drive....
Mitsubishi 3.5’ 1.4Mb floppy drive..
150 Watt Power Supply...
200 Watt Power Supply...

2Mb EMS memory board wi
3Mb EMS memory board with OK

*Special Prices valid only through 7/31/88

Seagate, Samsung, Miniscribe, Everex, Mntsublshl Hayes Mlcvopohs Em:um,
Logitech, are regi f their
SFmicro-04 v.1 5/0/88
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H ig h Speed Add Waveform Acquisition and Arbitrary

Generator (WAAG) capabilities to your PC or
Da ta compatible. The WAAG board is a fast wave-
form capturing device as well as an arbitrary
() O waveform generator on a single card. It is the
ACC] UIS lt lOn ideal solution to any need requiring transient
or repetitive signal capture. The WAAG...a
perfect tool for laboratories, R & D facilities,
medical and educational institutions and gen-

A frbrit/rarry eral industrial use.
- PC is a registered trademark of International Business Machines Corp.
Waveform
o Price: $895% including software.
Genera t’l()n VISA and MASTERCARD accepted.

_SPECIFICATIONS

°

Acquisition' Generator
Input: +0.63 to —0.64V Output: +5V
Max. Samples: 16,384 Waveform Type: Arbitrary
. Resolution:8bits - * -~ Resolution: 8 bits
) Max.Sample Rate: 20 MHz . Max. Clock: 20 MHz

Channel : A & B

le rate:@2.00MHz
ical 1 2@0mv/div Display:low res.
Horizontal.@89Bus/div Sample Mode:men.

MAFIKENRICH

C ORPORAT O N
18] | A /D1 a 91010
(818) 359-9190/Tel 908727 MRI
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SHORT TAKES

Dell System 310
UR/Forth 1.10
SoftPC
EasyTalk
GrandView

Forget-Me-Not

Dell’s 80386—
One of the
Fastest

ell Computer made head-

lines earlier this year by
announcing the first real IBM
PS/2 clone. But this ground-
breaking system will not ship
until later this year. Till then,
Dell’s most powerful machine
will be its new System 310, an
80386-based AT-bus system
that runs at 20 MHz and may
be one of the fastest 80386 sys-
tems on the market.

Thenew Dell system is built
on an impressive history.
Dell’s first 80386 system, in-
troduced under the PC’s
Limited label in November
1986, was regarded even by
some competitorsas the fastest
machine atthattime. That ma-
chine used only a 16-MHz
processor, but it achieved its
high performance through the
exclusive use of high-speed
static RAM chips.

Inthe System 310, the static
RAM is limited to just a 32K-
byte cache. However, the sys-
tem uses a 20-MHz processor
with an Intel 82385 cache con-
troller and paged interleaved

BYTE editors of fer hands-on views of new products

memory. This architecture re-
sults in some fast perfor-
mances. In one small sample
of benchmarks, a prototype
version of the machine out-
paced every other system save
one, the ALR FlexCache,
which it tied.

The System 310 comes in a
standard AT-style case with
eight AT-style slots. Up to 8
megabytes can be placed on
the system’s motherboard.
Like most 80386 systems, it
uses a proprietary 32-bit slot
for memory expansion. Here,
though, the slot is arranged in
aningenious way: It shares the

Forth under
0S/2

R/Forth 1.10 for OS/2
Standard Edition 1.0 will
appeal to anyone who wants to
learn and experiment with the
0OS/2 API. While the main
purpose of Laboratory Micro-

same space as one of the AT
slots. When a memory card is
inserted into the slot, the AT
slot can still be used by a half-
length card.

My system had a fast 90-
megabyte enhanced-small-de-
vice-interface hard disk drive.
Copying large groups of files
from one directory to another
occurred in less time than it
took to type the command.
The hard disk drive was also
very quiet, a welcome change
from some other systems.

The systemalso came with a
Mitsubishi analog color moni-
tor, which produced good-

systems’ UR/Forth is to sup-
port real-time control applica-
tions across a wide range of
machines, its designers added
the ability to access most API
functions directly.

Forth’s interactive nature
lets you get immediate feed-
back on what an OS/2 API
function call does. You simply

System 310
$2699
Options:
With VGA, color moni-
tor, and 40-megabyte hard
disk drive, $3999; with
VGA color monitor and 90-
megabyte hard disk drive,
$4799. ,

Dell Computer Corp.
9505 Arboretum Blvd.
Austin, TX 78759
(512) 338-4400
Inquiry 856.

quality VGA color text and
graphics. An interesting diag-
nostics program from Dell lets
you test the monitor by creat-
ing almost any color you want
by varying the red, green, and
blue components.

The only thing I didn’t like
was the keyboard, which
seemed a bit too soft. Also,
there wasno resetbuttononthe
front of the system.

One other interesting fea-
ture of the System 310 is its
price. Although Dell does not
publicize it, there are three
configurations. The base
price—without video adapter
or hard disk drive—is only
$2699. Fully equipped, the
system lists for $4799. In any
configuration, this is a fast,
low-cost system.

—Rich Malloy

push the necessary parameters
onto the stack and type the
name of the function call. This
eliminates the edit, compile,
and runloop of acompiled lan-
guage like C or Pascal.

The UR/Forth system is a
complete applications devel-
opment system, including an

continued
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SHORT TAKES

interpreter/compiler (compat-
ible with the Forth 83 stan-
dard), a full-screen editor and
assembler, a relocating binary
overlay utility, and software
floating-point and Intel 80x87
support. It also has a multi-
tasker; a native code opti-
mizer; and graphics support
for IBM CGA, EGA, and the
Hercules graphics adapter.

UR/Forth uses direct
threaded code with the top of
the stack in a register, a seg-
mented memory model, an ob-
ject-compiled nucleus, a com-
pletely hashed dictionary, and
auniform file interface across
all supported operating sys-
tems (i.e., MS-DOS, 0S/2,
80286 Xenix, and 68000
Unix).

Much source code is in-
cluded with the system, for
things like the editor, the as-
sembler, the tasker, and the
floating-point routines. There
are also some demonstration
programs for the following:
graphics routines, the OS/2
API functions, debugging
aids, sample programs, and

A Real Virtual
Machine

O ccasionally, a Macintosh
user has to handle data
supplied from an MS-DOS
computerona S %-inch floppy
disk. Some vendors supply
IBM PC motherboards, which
pluginto aMac SEoraMacll,
to let you deal with this prob-
lem. Insignia Solutions pro-
vides a different solution with
SoftPC: It emulates a com-
plete IBM PC XT computer in
software on either a Mac SE or
aMacIl.

The machine emulated has
an 8088 CPU, 640K bytes of
RAM, a CGA display (pre-
sented as a draggable window
on the Mac’s screen), three
hard diskdrives (C, D, and E),
a Microsoft Bus Mouse, two
serial ports (COM1 and
COM2), and a parallel port
(LPT1). The C and D hard
disk drives are emulated as
files on the host Mac’s hard

90 BYTE - JULY 1988

THE FACTS

UR/Forth 1.10
$350

Laboratory Microsystems
3007 Washington Blvd.
Suite 230
P.O. Box 10430
. Marinadel Rey, CA 90295
1 (213) 306-7412
- Inquiry 855.

miscellaneous utilities.

In the graphics mode,
UR/Forth includes routines
for reading or setting pixels,
line drawing, arcs, ellipses,
circles (with clipping), region
fill with patterns or solid
colors, bit-block moves, cus-
tom character sets, and posi-
tioning textat any coordinate.

Because the ability to play
with OS/2 API functions is an
extra you get with UR/Forth
for OS/2, there is no descrip-
tion of the OS/2 API calls in
the manual. You will thus
need some such documenta-
tion (e.g., the OS/2 program-

- Edit uptions  PE firives

Requirements:

A high-density (1.2-
megabyte) 5 ¥%-inch or
720K-byte 3¥2-inch flop-
py disk drive; Microsoft
or IBM 08/21.0; 2
megabytes of RAM; a
video adapter compatible
with IBM MDA, CGA,

 EGA,or VGA.

mer’s reference from IBM
[$200] or Norton Guides from
Peter Norton Computing
[$150]). Also, using the OS/2
API calls will make your ap-
plication nonportable to Lab-
oratory Microsystems’ other
Forth systems.

There are some limitations
on which OS/2 function calls
you can make from UR /Forth.
Writing multithreaded appli-
cations may cause a problem
because not all Forth function
calls are now reentrant. This
problem is not unique, as
many Microsoft C routines are
not reentrant either.

THE FACTS

SoftPC
$595

Insignia Solutions, Inc.
1255 Post St.

Suite 625

San Francisco, CA 94109
(408) 446-2228

Inquiry 852.

-Requirements: :
~ Macintosh SE or II with a
hard disk drive; System
4.3/Finder 6.0 or higher;
atleast2 megabytes of
RAM,; accelerator card
required for the Mac SE.

Also, because a threaded
language is 3 to 4 times slower
than a compiled language, the
monitor function calls are not
available from UR /Forth. But
this still leaves many of the200
or more OS/2 functions toplay
with. A demonstration pro-
gram includes calls illustrat-
ing the use of queues and
semaphores, creating and
using shared memory seg-
ments, and printing out the
global and local information
segments.

UR /Forth istheleastexpen-
sive alternative available so far
for getting some hands-on
work with OS/2. The closest
alternative in pricethatI know
of is the Microsoft Program-
mer’s Toolkit ($350) and the
Microsoft C language ($450),
though I'm sure this will
change soon. While UR/Forth
is less expensive, the ability to
play with the OS/2 API is in-
tended only as alearning tool.
But for a programmer with an
open mind, it can be very
useful.

—Eva M. White

disk drive. You can configure
thesetwodrives in sizes from 1
to 30 megabytes.

The Mac drive itself is
treated as hard disk drive E,
which lets you copy filesto and
from the virtual PC drives
withthe DOS COPY command.
If the combination of an Apple
PC card and a PC disk drive is
connected to the Mac, SoftPC
treats it as drive A and allows
file transfers to and from it,
againusing COPY. Youcanalso
format floppy disks or run
programs in drive A. Printing
to a networked LaserWriter is
also supported.

SoftPC comes in 2- and 4-
megabyte versions. Installa-
tion is straightforward: You
pick a configuration, place the
floppy disk for its first pro-
gram into the Mac, and dou-
ble-click on the Install appli-
cation. Then you supply disks
as the application requests
them, until you’re done.

You get two files: the

continued



Vivaldi, The Four Seasons The
English Concert/Pinnock. Archiv
DIGITAL 115356

Horowitz In Moscow Scarlatti,
Mozart, Rachmaninov, Liszt, Chopin,
Scriabin, others. DG DIGITAL 125264

Perlman: French Violin Show-
pieces Havanaise, Carmen Fantasy,
Tzigane, more. DG DIGITAL 115457

Tchaikovsky, 1812 Overture;
Romeo & Juliet; Nutcracker
Suite Chicago Symphony/Solti.
London DIGITAL 125179

By Request...The Best Of John
Williams & The Boston Pops
Olympic Fanfare, Star Wars,
more. Philips DIGITAL 125360

Brahms, Cello Sonatas Yo-Yo Ma,
cello; Emanuel Ax, piano. Grammy
Award Winner! RCA DIGITAL 154044

Galway & Yamashita: Italian
Serenade Flute & guitar works
by Paganini, Cimarosa, Giuliani,
others. RCA DIGITAL 173824

Gregorian Chant Schola of the
Hofburgkapelle, Vienna. Hauntingly
serene. Philips DIGITAL 115434

Slatkin Conducts Russian
Showpieces Pictures At An
Exhibition, more. RCA DIGITAL 154358

Debussy, La Mer; Nocturnes
Boston Symphony Orchestra/Davis.
Philips DIGITAL 115068

CASSETTES

Beethoven, Symphonies Nos. 4 & 5
Academy of Ancient Music/Hogwood.
L'Oiseau-Lyre DIGITAL 115009

André Previn: Gershwin Rhapsody
In Blue, Concerto, An American In
Paris. Philips DIGITAL 115437

Mozart, The Piano Quartets

Beaux Arts Trio; Bruno Giuranna, viola.
“Absolutely indispensable."—Stereo
Review Philips DIGITAL 115271

Teresa Stratas Sings Kurt Weill
Surabaya-Johnny, Foolish Heart,
13 more. Nonesuch 124748

Tchaikovsky, Symphony No. 4
Chicago Symphony Orchestra/
Solti. London DIGITAL 125038

his remarkable $1 offer is being made to
introduce you to an outstanding classical music
membership—with never any obligation to buy.

You'll find hundreds of outstanding albums in each issue of the
Society's magazine, which will be sent to you approximately
every 3 weeks. That gives you 19 convenient, shop-at-home
opportunities a year. But there is no obligation to accept any

offering at any time.

You choose only the music you want!
If youd like to acceptthe Main Selection, you need notdo a
thing. It will be sent automatically. If you'd prefer an alternate
selection or none at all, just mail back the Notification Card by
the specified date. You'll always have at least 10 days to decide.

Substantial savings with our half-price bonus plan.
For every regular purchase you do make, you'll receive bonus
certificates good for half-price discounts. A shipping/handling

charge is addedto each shipment.

3 Compact discs or records or cassettes for just $1!
Begin your membership now by choosing any 3 albums shown
here for just $1 plus shipping and handling. Send no money
now. We want you to judge for yourself before you decide to buy.
If not delighted, return your 3 albums at the end of 10 days
without obligation.

IPS/6550 E. 30th St./Indianapolis, IN 46219

Dvoiak, Symphony No. 9 (New
World) Chicago Symphony/Solti.
London DIGITAL 115168

Mendelssohn, A Midsummer
Night's Dream Neville Marriner,
cond. Philips DIGITAL 115546

Ravel, Daphnis et Chloé (Com-
plete) Montreal Symphony/Dutoit.
London DIGITAL 115520

Mozart, Requiem Leipzig Radio
Choir; Dresden State Orchestra/
Schreier. Philips DIGITAL 115039

Pavarotti: Volare Title song,
Serenata, 14 more. With Henry
Mancini. London DIGITAL 125102

Handel, Water Music Eng. Concert/
Pinnock. Archiv DIGITAL 115306

Rossini, Overtures Barber Of Seville,
Tancredi, 6 more. Orpheus Chamber
Orch. DG DIGITAL 115527

S

COMPACT DISCS,
RECORDS OR

plusshipping
-and handling with
membership

Horowitz Plays Mozart Concerto
No. 23 & Sonata No. 13. Giulini
conducts. DG DIGITAL 115436

Eine kleine Nachtmusik Plus
Pachelbel Canon, more. Marriner
conducts. Philips DIGITAL 115530

The Canadian Brass: High,
Bright, Light & Clear Baroque
gems. RCA DIGITAL 144529

Bach, Goldberg Variations Trevor
Pinnock, harpsichord. “Definitive."—
Stereo Review Archiv 105318

Rachmaninov, Piano Concertos
Nos. 2 & 4 Vladimir Ashkenazy.
London DIGITAL 125074

Holst, The Planets Montreal Sym./
Dutoit. London DIGITAL 115448

Handel, Messiah (Highlights)
Musica Sacra/Westenburg. Hallelujah
Chorus, more. RCA DIGITAL 153586

SAVE

50"

INSTANT HALF-PRICE BONUS PLAN
You’ll receive bonus certificates for
each album you order. Use them to
get additional albums at half price!

=

>~

IPS 522

-

Tlbe Snternationat 5P heven ocity

P.O. Box 91406 « Indianapolis, IN 46291

O YES! Please accept my membership in The International Preview Soci-
ety and send me, for 10 days’ FREE examination, the 3 albums | have
indicated below. | may return them after 10 days and owe nothing, or
keep them and pay only $1 plus shipping & handling. | understand that
I'm not cbligated to buy anything...ever!

Please send all
selections on

Write Selection Numbers Here:

}DCompactDisc OCassette [JRecord

L I

OMr.
OMrs.

OMiss First Name Initial

Address

Last Name

(PLEASE PRINT)

City.

State

Apt.

Zip

Telephone (

Area Code
NOTE: Members who select compact discs will be serviced by the
Compact Disc Club. Full membership details will follow with the
same 10-day, no-obligation, no-minimum purchase privilege.

Limited to new members; continental U.S.A. only. One membership per family. We reserve the

right to request additional information or reject any
e | @) [xeere | ()

application. Local taxes, if any, will be added.

e s e e i e T ]
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| New, Expandable
Diskette Duplicator

Model 4D delivers 240 copies per hour, using
any IBM PC/XT/AT or compatible.

= Multiple Formats, Including PS/2
= On-Screen Production Statistics
® Expandable Up to 8 Drives

® Multi-tasking

New Desktop and high-volume Production Autoloaders also
available, for unattended operation. For more information

or toorder, call 415-651-5580.

$1,995
|

|

Precision Media Duplication Products

© 1988, Datapath Technologies, Inc., 46710 Fremont Bivd., Fremont, CA 94538.

MAXIT

increases your

DOS addressable conventional
memory beyond 640K

B Add upto 256K
above 640K for pro-
grams like FOXBASE+
and PC/FOCUS.

B Short card works in
the IBM PC, XT, AT,
and compatibles.

Break through the 640 barrier.

MAXIT increases your PC’s available
memory by making use of the vacant
unused address space between 640K
and 1 megabyte. (See illustrations)

memory resident
programs run
here

this 96K above 640
1s available to
all programs

XT class machine (BOBB. B0BE) w/640K and a CGA
Colar Montor or a Campaq Type Dual Mode Display

B Top oft a 512 IBM
AT's memory to 640K
and add another
128K beyond that.

® Run resident
programs like
Sidekick above 640K.

W Compatible with
EGA, Network, and
other memory cards.

W Add up to 96K above
640K to all programs.

Extend the productive life of your, IBM
PC, XT, AT or compatible. The MAXIT
256K memory card and software works
automatically. If you have questions,
our customer support people will
answer them, fast.

memary residant
progiams

eun here

11 evellableto

all programs

4o | s 6ak shove 640
a0

“
AT clgss machine (80286) w/640K and 3 Mono HEAC
Monutar

Order toll free 1-800-227-0900. MAXIT is just $245 plus $4 shipping, and
applicable state sales tax. Buy MAXIT today and solve your PC's memory crisis.
Outside the U.S.A. call 1-415-548-2085. We accept VISA, MC, American Express

MAXIT is 3 trademark of Osborne McGraw-Hill. IBM is a registered trademark of International
Business Machines Corporation; Sidekick is a registered trademark of Borland International, Inc;
FOXBASE+ is a trademark of Fox Software; Hercules is a trademark of Hercules Computer
Technology, inc; XT and AT are registered trademarks of International Business Machines Corpo-
ration; Compagq is a registered trademark of Compaq Computer Corporation.
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SoftPC application, and a
hard disk file. The hard disk
file emulates a 1-megabyte
DOS-formatted hard disk
drive, complete with MS-DOS
3.30, including the DOS util-
itiesand GWBASIC 3.22.

I tried both versions of
SoftPC on a Mac II that was
equipped with an Apple PC
drivecardand a5 %-inch flop-
py disk drive. Screen re-
sponse, compared to other
PC-compatibility products
I’ve seen, was downright
snappy: The window was as
fast as a real PC’s screen, and
no lines were lost during
scrolling. XyWrite III Plus,
one ofthe most ill-behaved PC
programs in existence, ran
perfectly and responded accu-
rately to the extended key-
board’s function keys.

Souping Up
the Toshiba
Laptop

hen I sat downto install
EasyTalk from Mega-

hertz on the Toshiba T1100
Plus, I made sure I had some
aspirin in the toolbox. It has
been amonth when everything
I’ve touched has either
continued

Printing to the LaserWriter
with the Epson FX-80 mode
fromwithin XyWrite was slow
but reliable. I encountered no
problems when issuing DOS
commands to drive A.

SoftPC is MultiFinder-
compatible, although it does
no background processing,
and cutting or pasting to and
from the PC window is not
supported. You won’t be able
to run under MultiFinder on a
Mac with 2 megabytes of
RAM: SoftPC uses 1.7 mega-
bytes of RAM. Even if you
don’t use MultiFinder, thisisa
tight fit.

If you need to dabble in the
realm of MS-DOS once in a
while and own or can afford a
PC drive card and disk drive,
SoftPCis a viable option.

—Tom Thompson

THE FACTS

EasyTalk
$299.95

Requirements:
T1100 Plus or T1200.

Megahertz Corp.

2681 Parley’s Way

Salt Lake City, UT 84109
(801) 485-8857

Inquiry 857.



WEl GiveYou

Six Solid Reasons
Why You Should
Be Developing
Your Applications

InClaron.

N
CLARION

PROFE
S S%%wﬁﬁVELDPER‘“

All New Version 2.0

The Clarion Professional Develo per Is A Total Programming Environment That
Runs On Any IBM PC, PS/2, Or True Compatible With 384K Of Memory And A
Hard Disk. The Retail Price Is Just 8695. NOT Copy Protected.

CLARION

PROFESSIONAL DEVELOPER™

Circle 48 o n Reader Service Card

Carion Professional Developer and Clarion Software arc trademarks of Clarion Software Copyright 1988 Clarion Software.

Slash Your Total Development Effort...
From Prototyping To Completion

You'll get live results fast—even before you write the
first line of code. Ideas become running applications in a
few hours. )

Designer, the front-end application generator, allows
you to produce major programs with 7o coding. It
eliminates prototyping as a preliminary step because design
and source code generation are done concurrently. You can
implement a dazzling color screen or a report in minutes.
You'll probably never code a screen again!

Automatically Generate Commented
Source Code For Your Entire Application
The Professional Developer’s Designer is the most
powerful application generator in the industry. It creates
structured source code that is fully commented. You can
easily add to it, modify it, or just admire it.
And The Professional Developer is a complete develop-
meenviironment with all the tools that you need.

Create High-Speed, Bullet-Proof Data
Management With Built-In LAN Support
Advanced techniques allow you © tune your data

management to fit each application. Use related files, data
encryption, memo fields, automatic recovery, and commit
and rollback—all without compromising Clarion’s high
level of performance. And complete LAN features are
included so the applications you develop will run on your
network without any additional run-time or LAN PACK cost.

4 Interface To Your Own C or Assembler
Routines For Special Requirements

The Professional Developer will support special device
routines and complex logic written in C and Assembler.
You won't have to completely re-write all those existing
procedures. You can produce completely open-ended
solutions that can grow with your needs or requirements.

Produce Executable Programs That Don’t
Need Run-Time Systems

Compile your application into an .EXE program that will
run on a stand-alone computer or workstation so you can
distribute your programs without costly run-time systems.

Get Started Immediately. You’ll Be
Productive The First Day.

Although there’s a lot of horsepower “‘under the hood,”
you'll be producing programs soon after you open the
package. You'll find the whole environment friendly and
comfortable. PC Week says: ‘‘Clarion is easy to learn and
easy to use.”

And One More.

We'll Give You A Free Preview!
See Your Dealer Or Call Toll Free

(800) 354-5444

For A Free Copy Of Our Tutorial
Diskette And Introductory Material

(Or, simply return this coupon).

Name

Company

Address

City. State. Zip

- Phone ( )
. Mail This Coupon To:

B Clarion Software
L 150 East Sample Road, Pompano Beach, FL 33064



~* GET SUPERSOFT’s
Service DIAGNOSTICS

All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATsand all compatiblesunder DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipmentby isolating problems to the board and chip level.

NEW: SuperSoft's ROMPOST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS. It works even in circumstances when the
Service Diagnostics diskette cannot be loaded.

NEW: 386 diagnostics for hybrids and PS/2s!

Forover nine years, major manufacturers have been relying on
SuperSoft’s diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics Il for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headachesin fixing their computers, even non-IBM equipment.
AlICPUs & Numeric Co-processors All Color Graphics & Monochrome
System Expansion & Extended Memory Monitors
Floppy, Fixed & Non-standard Disk Drives Paralle! & Serial Ports
Standard & Non-standard Printers Mono, CGA, Hercules & EGA
SystemBoard: DMA, Timers, Interrupt, Adapters

Real-time Clock & CMOS config. RAM  AllKeyboards & the 8042 Controller

Join the ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have
bundled SuperSoft's diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.

ServiceDiagnosticsfor PC,PC/XT,and compatiblesonly ...........cccccccocerennenee $169
Alignment Diskettefor PC, PC/XT and compatibles (48 tpidrives).....
Wrap-around Plugfor PC, PC/XT and compatibles (parallel and serial) .
Service Diagnostics for AT and compatibles only .........................
Alignment Diskette for ATandcompatibles (96 tpidrives)
Wrap-around PlugforAT (serial) ...........ccerrrveirrnens
ROMPOSTfor PC, PC/XT, and compatiblesonly..
ROMPOST for AT and compatibles only ............c...........
Service Diagnostics: The KIT (includes all of the abov Seeserre
Service Diagnostics for allotherCPUs (386, V20, V30, Harris, etC.) ............c.c... $195
Diagnostics Il is the solution to the service problems of users of all CP/M-80,

CP/M-86 and MS-DOS computers ..... $125
ROMPOSTforPS/2andcompatiblesonly ............occoerciviviinincinnissnnienns $245
Alignment Diskette for PS/2 and compatibles (3.5inCh) ........ccccovveveeceniiennnnn $ 50

To order, call 800-678-3600 or 217-359-2112,
FAX 217-359-7225, or write SuperSoft.

FIRSTIN SOFTWARE TECHNOLOGY P.0.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365

SUPERSOFT is a registered trademark ot SuperSoft, Inc.; CDC of Control Data Corp.; IBM PC, AT & XT of
international Business Machines Corp.; MS-DOS of MicroSoft Corp.; NEC of NEC Information Systems, inc.,
PRIME of PRIME INC.; Sony of Sony Corp.
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crashed, smoked, or simply
died. I expected no better from
this board. Boy, was I pleas-
antly surprised.

Toinstallthe board, pop off
the back plate, slide the board
in, tighten two screws, and
flip one switch. That’s it. The
software end is just as easy:
Add three lines to your CON-
FIG.SYSfile, and you’re ready
to go.

Now when you boot up your
T1100 Plus, you’ll not only
find a full-function, 1200-bit-
per-second modem, you’ll
also discover a megabyte ofad-
ditional memory, a RAM
disk, a print spooler, and disk-
caching capability. EasyTalk
turns your floppy disk-based
Toshiba into a laptop you can
live with.

Ittakessomeextra time, ini-
tially, to copy files over to the
RAM disk. In about 40 sec-
onds, my AUTOEXEC.BAT file
activated EasyTalk’s utilities,
loaded Procomm and PC-
Write tothe RAM disk, andin-
stalled SideKick into conven-
tional memory. This freed up
my floppies for data or for ad-
ditional programs. Also, be-
cause I was now working di-
rectly from RAM, everything
accelerated.

Procomm, the communica-
tions software that is shipped
with EasyTalk, booted from a
floppy disk in 19 seconds;
from the RAM disk, it booted
in less than 2 seconds. It took
25 seconds to boot dBASE III
Plus from a floppy disk, and 2
seconds from a RAM disk.
Disk caching slashed dBASE
sort and indexing times in
half. Also, word-processing
tasks requiring disk access en-
Jjoyed hearty speed enhance-
ment, and print spooling keeps
you working even when the
printer is busy.

Ialsolikethe version of Pro-
comm (2.4) included with the
package. The screen displays
werenicely done, and the beep
accompanying each keystroke
was unobtrusive. ThoughI'had
never used Procomm, I had no
problem learning how to useiit.
Pressing Alt-F10 calls a help
file that outlines each feature,
along with the keystroke se-

quence required to activate it.

Like PC-Talk, Procomm
calls most features by usingthe
Alt key in conjunction with a
functionkey; and, by a simple
change of the setup file, you
can access your favorite word
processor by striking Alt-A.
For quicker access, I loaded
PC-Write to my RAM disk.
However, I could also call
WordStar from drive A and
use it from within Procomm.

Taking a tour of BIX, I
checked many of the modem’s
functions: auto-dialing, man-
ual dialing, macro log-ins,
and multiple file transfers. Of
the nine transfer protocols of-
fered from Procomm, I tried
five—XMODEM, YMO-
DEM, MODEM7, Kermit,
and ASCII—and each worked
without a hitch.

EasyTalk adds essential
features to a floppy disk-
based laptop, and even a hard
disk drive’s performance will
improve withdisk caching and
a RAM disk. And everything
worked flawlessly.

—Stanford Diehl

GrandView:
More than an
Outliner

S oftware products that
promise to organize your
business or your life aren’t
new. But one that works is. I
quickly found that Grand-
View is much more than a
plain old outline program, and
that’s where its power lies.
Describing GrandView
using a standard software cate-
gory is difficult because,
takenas a whole, it pushes the
edge of current software devel-
opment technology. But for
simplicity’s sake, I’ll call it an
integrated software package
that’s quite adept at planning
and project managing.
GrandView handles infor-
mationinthree different ways,
called views: outline, docu-
ment, and category. Outline
view is indeed a state-of-the-
continued



Great Selection + Superior Service

+ Competitive Prices =Top Value

We have the technical
expertise to fulfill your
specialized needs in soft-
ware development, circuit
design, data analysis, CAD
and much more. Call today!

* No one offers you more variety.
e 30-day Money-Back Guarantee®
e Latest versions

e Over 500 name-brand products in
stock, if you don't see it—call!

Software Development Tools

ASSEMBLERS T ;

ADVANTAGE Disassembler, Lifeboat ...$ 279
Microsoft MASM v 99
OPTASM, SLR Systems 172
Flash-up, Software Bottling Co. 80
MS BasicComp. 6.0.. 183
MS QuickBASIC ........ 69
QuickPak, Crescent Software. 60
TBASIC, TransEra Corp 453
Turbo Basic, Borland..... 69
Turbo Basic Toolboxes, 69
AZTEC C-Commercial, Manx. .8 CALL
C-terp, Gimpel -
Lattice C..... 239
w/Source.. .
MicrosoftC....... 285
QuickC, Microsoft . 69
Turbo C, Borland.... 69
C LIBRARIES
CTOOLSPLUS 5.0, Blaise $ 101
C Utility Library, Essential . 125
Communications... 125
reenleaf C Sampler ..... 69
reenleaf CommLibrary.. 125
reenleaf Func : 125
PforCe, Phoenix..... 215
TimeSlicer, Lifeboat 278
Turbo C TOOLS, Blaise.. 101

CIRCUITDESIGN/SCHEMATIC CAPTURE

HiWIRE, Wintek Corp.................. $ 849
MICRO-CAP I, Spectrum S
PADS Drill, CAD Software . CALL
PADSPCB CALL
PADS Rou . CALL
PSp ice, MicraSim .. .
evice Equations Sourc .
Probe graphics post-processor .. . 399
Parts parameter estimatar.....
Monte Carlo Analysis ... . . 308
Digital Files.... . 308
Schema Il, Omation 449
smARTWORK, Wintek Corp . .8
Tango PCB, ACCEL Tech . . 463
Tango Route, ACCEL Tech . 488

DATAACQUISITION/SIGNAL ANALYSIS

Asyst2.9.. ... . . .5
Asyst Modules 1, 2, 3 ..
Asyst Modules 1, 2, 4
Asyst Module 1,2.........
AsystantPlus, facmiiian
-hs‘bstant Macmitlai.
DADISP, bSP Systems. .
DADISP-488,D PSJst . .
Fourier PERSPECTIVE I, Alligator Trans
HYPERSIGNAL, Hyperception ............... 3
HYPERSIGNALPIlus.. ......... . .
LABTECH Acquire, Lab Tech. Carp.
LABTEGH CHHOM,..
LABTECH Notebook,
LABTECH Real Time Access, .. i
Lotus Measure............ e ... 445
Q.E.D. D.A. and Control, Hart Scientific 799
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SNAP-CALC, HEM Data Corp 350
SNAP-FFT, HEM Data Corp........ ol 1295
SNAPSHOT STORAGE SCOPE . 485
UnkelScope Junior, Unkel Software 108
UnkelScope Level 4, 315
UnkelScope Level 2 + 4398

PLOTTING ANDGRAPHING

ChartBuster PC, Interchart Software. $
Datatap Graph, Milhalisin Assoc. §
Omniplot, Scientific Endeavors.
PC_MAP |11, Peerless Engineeri
PLOTZ, Curtis Technical Soft...
TECH°GRAPH®PAD, binary eng .

EQUATION SOLVERS

Eureka: The Solver, Borland................. $ 118

369
259
268
755
318
258

COBOL d !
Micro Focus Products "
MS COBOL, Microsoft.. . 452
Realia COBOL......... i’
RM/COBOL, Austec.... ;
SCREENIO, Norcom 382
MS Pascal, Microsoft............ .. 189
Pascal-2, Oregon Software 183
Turbo Pascal, Borland ............ 69
Professional Pascal, Metaware. 549
PASCAL LIBRARIES [TURBO)
Turbo Pascal Dev, Lib. Borland......... $ 289
Metrabyte Data Acq. YooLs. Guinn-Curtis 90
Turbo Pascal S & E Tools, Quinn-Curtis .. 69
Turbo HALO, Media Cybernetics. ........ 80
Turbo MAGIC, Sophisticated Software... 90
Turbo ASYNCH PLUS, Blaise................. 10
Turbo Power Tools Plus, Blaise...............
LOGITECH Modula-2
Compiler Kit s 8
Development System.. « 189
Toolkit 141
SOLIDB 89
s 179
386 DEVELOPMENT TOOLS
386-Max, Qualitas...................§ €6
ADVANTAGE 386 €, Lifeboat ... 839

gac 111/11 w/Source.......
db_VISTA OR db_ OUERY

FoxBASE +/386........
C, Metaware.....

Pharlap 386IASM/LINK

386 SOFTWARE
ﬂESﬂviet. D;artv%eacée ....... »
icroport — .
MS W?ndnws/:!%sﬁ MICI"Dng"El.’.
PC M0S/386, Software Link

VM/386,IGC..................
SCO XENIX —Compiete

O0EBUGGERS :

Periscapelll........

OTHER Perisc roduct .
Advanced Trace-86, Morgan Computing..
Breakout, Essential.....0.......cooone
Tdebug PLUS V.4.0, Turbo Power Soft ...

w/Source. )
Ptix86plus, Phoenix
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BRIEF, Solution Systems
w/dBRIE

EDIX Emerg‘mg Technology..

EMAlés.LUmpress..
silon, Lugaru.. ...
KEDIT, Martsfieid.

MULTI-EDIT, American Cybe.r“netlcs R
Norton Editor ..................cun.
PC/EDT +, Boston Business Com

Pmate, Phoenix..........

PF/PC, Command Technolo

S
VEDIT PLUS, CompuView
XTC, Wendin

ﬁl
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Btrieve, Softcraft
Xtrieve ...
Report Option

CBTREE, Peacock S

c-tree, Faircom,.........
r-tree..... ... 3

dBC [II, Lattice.....

11}
XOL, Softcraft..............
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ADVANTAGE Graphics, Lifeboat ...
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Drawbridge, Courseware Applic .............

Essential Graphics.................
GraphiC, Software Endeavors .. .
GS S Graphics Dev. Toolkit, Software
Endeavors.... e

HALO '88, M
HOOPS, Ithaca Software .
MetaWINOOW, Metagraphics.
MetaWINDOWPLUS .......... .23
Turbo WINDOW/C 80
Turbo HALO (Turbo C), Media Cybernetic 80

OBJECT — ORIENTED

ACTOR, White Water Group .

ADVANTAGE C++ , Lifeboat .
PforCe+ +, Phoenix..
smalltalk/V, Digitalk .
Smalitalk/v28

OPERATINGSYSTEMS

Microport DOS Merge .
Microport Sys V/AT "
SCO XENIX System V.
Wendin-DOS

Other Microport, Sco, Wendin

MathCAD 2.0, MathSoft .............. 282
Math Mate, MC AE Technologies.. 89
muMATH, Soft Warehouse .._............ 188
SolvelT!, Structured Scientific Software 79
Solver-Q, SDOC ............... I .. ]
TK!Solver Plus, Universal TechSys......... 395

AutoCAD, by Autodesk ... $ CALL
Autosketch, by Autodesk . 65

Speed Enhanced Version ...... §
Design CAD, American Small Bus. Col
Drafix 1 PIus,Foreslght o5
Drafix 3-D Modeler,Foresight ..
EASYCAD, Evolution Computing
ECAD, Pelton Engineering .......... .
FASTﬂADh%/Bquon Computing.

Generic C -
Generic 3-D Solid Modeling
3-D Rendering Module
In®A°Vision, Micrograf x.
Windows Draw wiClip Art
Windows Graph........ e
LaserCAD, DSLLink.............
PRO-3D/PC, Enabling Technologes. ........
TurboCAD, MSA Group ............... .

AUTOCAD ADO-ONS

AutoESL, Systems Unlimited of C $ 279
AutoSHAPES 1
FSIMPLEX, ..

Turbo View, Sublogic Corp..

MOUSE PRODUCTS

LOGITECHHIREZMouse .............. % 14
LOGITECH Serial or Bus Mouse
LOGITECH Others ... .
LOGITECH Series 2 Mouse..
Microsoft Seror Bus Mouse

SUMMAMOUSE, Summagraphics

APL LANGUAGE
APL?PLUS/PC, STSC. 499
APL*PLUS PC TOOLS 209
Pocket APL 80

SCIENTIFIC TEXT PROCESSING
CHEM-TEXT, Molecular Design Ltd......& 1,500
EXACT, Technical Support Software..... . 419

PC TEX, Personal TEX
13 Sci, Word Proc., TCI

ABstat, Anderson Bell ..

: 2?99
mp
L2

EXP, Brooks/Cole Publishing
For Math, Shantha Software

Lotus Manuscript.....

STATISTICS

€SS, StatSoft. ...
Microstat, Ecosoft ...
NWA STATPAK, Northw

P-STAT ... .
The S?ientific Wheel, Dalin Inc. .
StatPac Gold, Walonick Asso

ADDITIONAL S&E PRODUCTS

ATLAS°GRAPHICS, STSC ..
Atoms, Curtis Technical Soft .
COMPEDITOR, Avecoinc. ...
Engineer’s Aide, Eng Prog Concepts .
LASCAUX 1000 Calculator ...
PC-Matlab, The Math Works ..

Control éystem Toolbox

Software Res....

SCREENS/WINDOWS

Greenleaf Data Windows ... . § 209
MS Windows, Microsoft. ... 5 69
MS Windows Dev. Kit, Microsoft ... 318
PANEL Plus, Lifeboat ... 395
PANEL /QC or /TC . 99
Vit amin C, Creative Programming........ 162
Windows for Data, Vermont Creative. CALL
ScreenStar w/Source, Essential 169
SoftCode. Software Bottling Co. 119
Turbo POWER SCREEN  ~ . 101
OTHER PRODUCTS

DanBricklin's Demo Program,

Software Graden ... 60
MKS Toolkit ... ... 145
MS 0S/2 Programme 229
PC lint,Gimpel............. . 101
PlinkBBPlus, Phgenix. 279
Polytron PVCS CORPORATE .. . 323
Pre-C, Phoenix................ 159
SEIDL Version Manager ................... 268
Source Print, Aldebaran Labs .......... 81

System ID Toolbox 375
POINT FIVE, Pacific Crest...... 278
The Professional Wheel, Dalin Inc... . 198
Units, Curtis Technical Soft w29
FORTRANLANGUAGE

Ordering

Information
We accept AMERICAN EX-
PRESS. MC. VISA and
PERSONAL CHECKS. There
is no surcharge on credit
card or C.0.D. New York
State residents must add
sales tax. Shipping and
handling $3.95 per item
within the U.S.. sent UPS
ground. Rush and interna-
tionaj service available. Call
for prevatling rates.
e International orders add
$10 for export preparation.
® Prices and policies may
change without notice.
® Dealers and Corporate
Buyers call for special
rates.
© Mail orders must include
phone number.
® Ask for details before you
buy: some manufacturers
won't take returns if disk

seals are broken

International Orders: 914-332-0756

ocience &
Engineerning

55 South Broadway, Tarrytown, NY 10581

DIFF-E-Q, Microcompatibles. .8 443
Extend, Design Decisions. ... 1

Grafmatic or Plotmatic, Microcompatibles 119
Lahey F77L-EM/32

@
(=)
a

Lahey Personal FORTRAN .......... 89
MathPac, Systolic Systems....... ... 445
Microsoft FORTRAN w/CodeView.. 289
Numerical Analyst, Magus...... 249
RM/FORTRAN, Austec ............. 479
Sgindriﬂ: Library, Laboratory LTD.. 135
SSP/PC, Lattice ... 278
GAUSS Prog. Lang., Aptech Sys 189
GAUSS Math & Stat System 339

X-ASMS/SIMULATORS

In the U.S. call

1-800-333-3141

SOFTWARE CO.
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A Drawing Tool...

Printed on the Linotronic L-300.

The Spad biplane was drawn using the Arts & Letters
Graphics Editor — a drawing tool for the rest of us!

Short on Time?

For those of us with little artistic skill, and even
less time, the Arts & Letters Graphics Editor
offers the ability to modify professionally drawn
clip art quickly and easily.

Often you will find the exact drawing you
need from among the thousands of clip art
drawings available with Arts & Letters. But if
you don't, there is usually a drawing you can
customize to your requirements.

Forexample, the drawing of a one-hump camel
can easily be changed to a two-hump camel.
Just place the cursorat the top ofthe single hump
and drag the curve down to form two humps.

Of course you can also split a shape at a point,
delete segments, join shapes, snap to points
and move apointor group of points. Andthe lines
and- curves will be smoothly joined and stay
smooth throughout the editing process.

Because you don’t need to specify control points
when drawing Bezier curves, freehand drawing
is greatly simplified. And don’tworry if the
lines you’ve drawn appear squiggly — the
Graphics Editor will convert them into smooth
curves automatically.

The above drawing was created in about two
minutes. If that sounds too good to be true,
seeforyourself. Ordera videotape demonstration
of the Graphics Editor today.
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The house shown above was drawn using the Arts & Letters
Graphics Editor — a drawing tool for the rest of us!
Printed on the Linotronic L-300.

OMr. Mail
[OMs. Stop
T o
\%::’i e
Company P\?g @:?; ,g,g},?i
v U
Street {;&
State/ Zip/
City Province Postal Code
Country Telephane ( )

See For
Yourself

Whether you're a professionalillustrator or can't draw a
straight line, we have the graphics solution for you. And
it runs on your IBM or compatible personal computer.

For more information about the Arts & Letters family of
products, mail this card today or for a video tour, order a
demonstration videotape.

Please send me:

(I Information about Arts & Letters

[J VHS demonstration video ($9.95)
[J Beta demonstration video ($9.95)

If shipped to a Texas address, please add sales tax. -
Price includes shipping and handling (U.S.A. only).
Add $5.00 for shipments outside the U.S.A.

Enclosed is my check or money order for $
For credit card orders, call us at (214) 661-8960.

Offer good through August 31, 1988.

Arts & Letters is a trademark of Computer Support Corporation.
1BM is a registered trademark of International Business Machines Corporation.
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Business Reply Mail

FIRST CLASS PERMIT NO. 312 CARROLLTON, TEXAS

Postage will be paid by addressee

Computer Support Corporation
Attn: Marketing Communications
15926 Midway Road

Dallas, Texas 75244

No postage
necessary

if mailed in the
United States



for the Rest of Us.

No Need to Trade In Your PC Can’t Draw a Straight Line?
The Arts & Letters Graphics Editor is a We developed Arts & Letters just for you.
freehand drawing tool for IBM and IBM Depending on your level of artistic ability,
compatible personal computers. there are several ways to create high-

You draw with a mouse using pull-down quality line art.

menus and dialogue boxes or select the most MOdify Predrawn Clip Art

commonly used functions from an on-screen
toolbox. Unlike a paint program, your
drawing is composed of lines and curves, not
pixels, so you can size, stretch, rotate, flip,
bend and twist it any which way.

The Graphics Editor comes with over 1,000
clip art drawings, and thousands of optional
drawings are also available. So you can
start with most of the work already done
for you by a professional artist.

Trace Scanned Images

Trace scanned artwork, logos, blueprints and
photos. Use theediting featuresto fine tune the
drawing. Very little artistic skill is required
and this approach gives you an unlimited
choice of subject matter.

Draw Your Own

Of courseifyou’rea skilled artist, you can draw
complex illustrations freehand. But when
you’re working against a deadline, modifying
predrawn clip art can save lots of time.

Perfect For Desktop Publishing

Using cut, copy and paste commands,
drawingscreated using Arts & Letters can be
incorporated in any of the popular word
processing or desktop publishing applications
that support Windows. You can also
exchange data with any non-Windows
application that supports EPS, CGM or TIFE.

ARTS &

Graphics Editor

Product Requirements

= Any computer with Microsoft Windows, and $ 5 9 5
the appropriate version of MS-DOS; one
flexible disk drive and one fixed disk drive. Suggested Retail

= A mouse or other drawing device.
= 512K RAM memory (640K recommended).

Computer Support Corporation

Microsoft and MS-DOS are registered trademarks of Microsoft Send fOI’ YOUI' VldeOtape 15926 Mldway Rnad
Corporation. IBM is a registered trademark of International Business demonstration Of the Da"as TEXBS 75244
Machines Corporation. Arts &Lettersis atrademark of Computer Support . . !

Corporation. Product specifications are subject to change without notice. G rapthS EdltOl’ today. (214) 661-8960
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Circle 51 on Reader Service Card (DEALERS: 52)

C_talk™

Object-oriented Extensions For C

C_talk, A SERIOUS TOOL FOR
SERIOUS SOFTWARE ENGINEERS:

o
Q Adds encapsulation, inheritance and dynamic 6«\\’ Qﬁ

messaging to your C compiler.
Q Smalltalk-like Browser for building objects. %
O Semi-automatic Make for building applications.
Q Preprocessor for converting objects to standard C source code.
O Foundation classes to help you get started.
QO Professional telephone support from our engineering staff.

Start building software components into your next application.
Join the leading edge today.

Order Now:

CNS, inc.

Software Products Dept

7090 Shady Oak Road

Eden Prairie, MN 55344

Tel: (612) 944-0170

Fax: (612) 944-0923

30 day money back guarantee

MasterCard, Visa

Shipping: $§ 5-U.S.
$25-Intl.

C_talk is designed for an IBM®

PC (or compatible) with :

Microsoft* C, Lattice C, Turbo

C, or C86. A system with a

hard drive and mouse is highly

recommended

2dd_newOblect
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7*thendonathing. o
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1+ expand Itfull
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n find firstemptyslot *f
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1BM is a registered trademark of IBM
Corp. MICROSOFT is a registered
trademark of MICROSOFT CORP.
C_talk is atrademark of CNS, Inc.
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DP100 MINI-AT ENCLOSURE

ldeal for Plug-In AT CPU
Boards:

o MICROMINT CCAT (OEM-286)
board (see ‘‘Circuit Cellar"
Sept '87)

| * SIGMA DESIGNS CPU 386
board set

e and Others

$25200

* Five 8/16 bit full- /engtn\
expansion slots

e Three 1/2 height drive
slots wldrive mounting

rails
e 100 watt power supply
wlhigh surge capacity & e Four serial/parallel
fan connector punchouts
e Keyboard connector, e Dimensions: 6.25" H x
keylock & speaker 11.75" Wx 15.25" D

Trademarks:|BM PC.AT, InternationalBusinessMachinesCorp.; CCAT
and OEM-286. The Micromint. Inc.; CPU 386, Sigma Designs, inc

DISKS PLUS

Microcomputers & Peripherafls

DISKS PLUS, INC.
356 Lexington Drive
Buffalo Grove, IL 60089

Telex: 650 249 2139 MCI UW
Fax: (312) 537-8331
Technical and more info:
(312) 537-7888
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SHORT TAKES

A:\CENTERZ

+ A. Status: Week of May 1, 1988

_ 1. To Do List

. Staff Meeting at 10:30AM

+

« Mork on Ad Slogan (

-0 a0 on

. Duiline proposal for sales promo events
. Disguss advertising strategy with Bob

. Hork on ideas for materials cost savings
. Fimalize agenda for upcoming meetings

. Call Bob Higgins about Centurion Campaign

2. lten Coupleted

3. Awaiting Follow Up

4. Memos and Correspondence
5. Projects

6. Heetings

Press HO l‘nr ll:m Ctrl—lleturn

GrandView
$295

Symantec

Living Videotext Division
117 Easy St.

Mountain View, CA 94043
(415) 964-6300

Inquiry 851.

artoutliner, with ahostof fea-
tures that let you expand, con-
tract, and move outline
elements around.

Document view is a fancy
term for GrandView’s word
processor. Taken by itself,
however, it’s a word processor
with features that put it nearly
on a par with stand-alone
word-processing packages
with hefty price tags. It’s also
customized to work seam-
lessly with the rest of the
package.

I found GrandView’s cate-
gory view its most intriguing
and potentially most useful
feature. It lets you take infor-
mation from your outline or
otherdocumentand assign it—
as the name implies—to a cate-
gory. It gathers related infor-
mation from throughout an
outline and displaysiton a sin-
gle screen.

For instance, in a long out-
line that covered all the aspects
of a publishing project, cate-
gory view let me quickly pull
out editorial, circulation, and
marketing areas and see their
dependencies and schedules.

reate a New Headline:

F1 for Help 395k

Requirements:

IBM PC, XT, AT, or
compatible, or IBM PS/2;
DOS 2.0 or higher and
256K bytes of RAM; hard
disk drive recommended.

In category view, an outline or
document becomes an effec-
tive project manager, though
GrandView is far from a full-
fledged project-management
package.

Whileit’srelatively easy to
throw together a quick out-
line or two, getting the most
out of the package’s features
requires time and dedication.
You’'ll need to learn numer-
ous unfamiliar terms, and I
was at first frustrated by key-
stroke sequences that seemed
strange (e.g., Control-Enter
to add a new heading to an
outline).

If your outlining needs tend
toward simple priority lists,
GrandView ismuchmore than
youneed. But if youhave areal
need to organize scattered
pieces of information into via-
ble projects, GrandView—
once you get over the top of the
learning curve—will save
scads of timeand money. Con-
sidering this program’s
power, the $295 price tag is
more than reasonable.

—Stan Miastkowski

continued






- WITHOUT SACRIFICING -

- HIGH PERFORMANGE -5 fast as 17msec
= HIGH GAPACITY 1 large as 319mB
« BELIABILTY 4t Least 1 year warranty

HARD

301 mB and Above
MiniScribe 9380E (ESDI) 319mB 17msec fh $2659.00
Maxtor EXT4380 (ESDI) 319mB 27msec fh $2749.00
101mB to 300mB
MiniScribe 6128 (RLL) 108mB 28msec fh $74900
Maxtor XT2190 ST506 150mB 30msec fh $1988.00
Maxtor XT1140 ST506 112mB 27msec fh $1845.00
61mB to 100mB
MiniScribe 6085 72mB 28msec fh $649.00
MinScribe 6079 (RLL) 66mB 28msec fh $599.00
MiniScribe 3675 (RLL) 62mB 61 msec hh $339.00
Seagate 4096 80mB 28msec fh $699.00
Seagate 277R (RLL) 65mB 39msec hh $399.00
41mB to 60mB
MiniScribe 6053-2 44mB25msec hh $499.00
MiniScribe 3650 42mB 61msec hh $299.00
Seagate 251-1 42mB28msec hh $449.00
Seagate 251-0 42mB39msec hh $359.00
20mB to 40mB
MiniScribe 8438 (RLL)F 30mB 40msec31/2" $249.00
MinScribe 8425F 20mB 40msec31/2" $239.00
MiniScribe 8438 (RLL) 30mB 65 msec31/2" $225.00
MiniScribe 8425 20mB 65msec3 1/2" $215.00
Seagate 238 (RLL) 30mB 65msec hh $225.00
Seagate 225 20mB 65msec hh $215.00
Seagate 138-0 30mB 40msec 31/2" $379.00
Seagate 138-0 (RLL) 30mB 40msec31/2" $319.00
Seagate 125-0 20mB 40msec 3 1/2" $249,00

XT Kits- Additional $50 for MFM drives, $60 for RLL drives
QUANTITY PRICING AVAILABLE

100% SATISFACTION GUARANTEE

ull manufacturers warranty plus 30 days 100% satifaction
uarantee. If you are not completely satisfied with the

roducts that are shipped, simply call to return within 30 days.

~ COMPUTER PRODUCTS CORPORATION
4657 MacArﬂ‘iu‘r Lane, Bould_e;', CO 80301 * 30344_2-4747
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SHORT TAKES

What, Me
Forget?

ust what I need, an addi-

tional terminate-and-stay-
resident (TSR) desk accessory
program. Well, maybe I don’t
need this one, but it did save
me the embarrassment of for-
getting two birthdays.

Forget-Me-Not (FMN)
from Sterling Castle Software
is a calendar/timer TSR pro-
gram with a unique ASCII-
based engine. (I was working
with a prerelease version.) It
can pop up reminders on your
screen at times and dates you
choose. Also, it can activate
batch files you create to do
tasks, such as sending multiple
messages via electronic mail
or a network and doing back-
ups or disk maintenance when
you aren’t using the machine.
To do network communica-
tions, you need a copy of FMN
installed ateachnode.

Sterling Castle bills FMN
as “the first timed-release
software.” The heart of it is
the concept of file accessibil-
ity. FMN can read all print-
able ASCII characters in a file
and respond accordingly. If
you want to set up a biweekly
midnight or lunchtime backup
process, just get into your fa-
vorite word processor and type
in the necessary commands,
just as you would if you were
going to do the backup man-
ually. You must preface the
batch file with an FMN con-
trol line that specifies the type
of message it is and at what
times and on what days you
wish it to occur.

Save the unformatted file
and copy it to the appropriate
FMN message file. You can
have up to 16 different mes-
sage types, each customized to
fit your situation. When the
conditions you specified are
met, the file will activate.
When it’s done, you’ll find a
message that indicates suc-
cess. If there is no message,
you know something went
awry.

If you’re worrying about a

private reminder popping up
while someone is looking over
your shoulder, FMN covers
that, too. You canattachanac-
knowledgment attribute to
your messages so the computer
will beep when the reminder is
ready to pop up. Unless you hit
the appropriate key, which is
also selectable, the message
won’tbe displayed.

If you are already using
TSRs like SuperKey, Side-
Kick, Homebase, ProKey, or
others that give you some sort
of notepad and keyboard
macro capability, you can use
them to automate the remind-
er-writing process. For in-
stance, if you have a “call
back” file format for return-
ing phone calls, you can set up
keyboard macros to leap from
your present application into
your word processor or note-
pad TSR.

Once there, you type in the
reminder you need, send the
file to FMN’s “call back”
file, and jump back to your
original application with a
minimum of keystrokes. If
your TSRs work with your
other applications software
and can produce ASCII files,
FMN should work just fine for
you.

FMN is written in assembly
language and requires 24K
bytes and some buffer mem-
ory, fora total of 64K bytes. A
version that will operate in ex-
tended memory is being con-
sidered for a later release.

—Gene Smarte

THE FACTS

Forget-Me-Not
$79.95

Requirements:

IBM PC or compatible;
128K bytes of RAM; DOS
2.0 or higher.

Sterling Castle Software
702 Washington St.

Suite 174

Marinadel Rey, CA 90292
(213) 306-3020

Inquiry 854.
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A Laser Printer.

At QUME, we know you want

alaser printer that grows up
strong. Not grows old fast.

Which is why our full-line of
laser lErinl&ing products give
yout

printing needs. Plus they p
you firmly in the future by
growing whenever you do.

HOW'’S IT POSSIBLE?

Through our LaserTEN
PLUS; the even more
advanced ScripTEN;
the new ScripTEN
Upgrade Kit; or
PageLINK, our

office publishing
system.

printer.

BEGIN with the crisp
looking text of a LaserTEN PLUS.

THE GRAPHIC DETAILS.

The QUME ScripTEN makes
both you and your work look
great through 300 dpi resolu-
tion. Not to mention the fact
that it speaks fluent Adobe

e right tools for todaly;’stL
n

PostScript® — offering you 35
type styles on either Apple® or
IBM® computers. All at a swift
10 ppm, with 3 Mbytes of
memory.

Or for general office printing
needs, start with our 10 ppm
LaserTEN PLUS. It gives you
incredible print quality at an
incredible value.

R e

ADVANCE to the superior
text and graphics of a ScripTEN.

IT'LL GROW ON YOU.

Best of all, you'll like the
LaserTEN PLUS even more
when your demands become
more sophisticated. Because
through QUME's ScripTEN
Upgrade Kit, you protect your

LaserTEN PLUS investment by
upgrading it to full PostScript
and ScripTEN features to meet
all your desktop publishing
needs.

And if that’s not enough to
satisfy your growing pains,
there’s also PageLINK. It
allows up to 9 PC users to
enhance their existing
software to true
publishing quality.

THAT’S TRUE FAMILY
CONNECTIONS.

Which is something
we understand. Be-
cause QUME's family
of printers has been
connecting customers
with great letter qual-
ity printing for years.

TO FIND OUT MORE.

Call today for a demon-
stration or to receive
your free copy of "How
QUME Grows Laser
Printers"”. Learn how to get
a laser printer that grows
strong in any business climate.

1-800-223-2479

©1988 QUME Corporation

LaserTEN PLUS, SaipTEN, ScripTEN Upgtade
Kit, and PageLINK are trademaris

of e Corporation. Apple is a registered
trademark of Apple Computer, Inc..

IBM is a registered tradema k of International
Business Machines Corporation.

Original output from QUME LaserTEN PLUS and ScripTEN.
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A microcomputer
workstation that combines
Unix multitasking, a
window-based interface,
and the ability to run
several virtual PCs

ultitasking operating sys-

tems have been promising

to provide microcomputer

users with many services
that mainframe users enjoy, such as elec-
tronic mail and background processing.
Unfortunately, the promise has so far re-
mained merely a promise.

The Commodore Amiga came with a
multitasking kernel from the start, but its
baroque command set, low-resolution
display, and lack of hardware memory
protection makes using it a chore at best.

Microsoft’s OS/2 with the Presenta-
tion Manager is slated to be released late
this year, and programs that take advan-
tage of its multitasking features will un-
doubtedly arrive even later.

Apple’s A/UX system provides multi-
tasking, but it’s literally Unix running on
a Macintosh II: Gone is the familiar
point-and-click user interface that many
Mac users enjoy. Currently, some Mac
applications can run under A/UX, but
others can’t. Like the situation with
0S/2, Macintosh applications will be re-
vised to be A/UX compatible, but until
then, Mac users, like PC users, will have
to wait.

A solution to this hurry-up-and-wait
dilemma comes in the form of Sun’s
newest workstation, the Sun386i, de-
signed around an Intel 80386 processor.
Typical of its workstation caliber, it runs
Unix, a time-proven multitasking operat-
ing system,; it supports Ethernet commu-

FIRST IMPRESSIONS M Tom Thompson

Sun’s New
Workstation:
the Sun3861

nications; and it uses Sun’s own Network
File System (NFS) to provide access to
files across networked devices. A point-
and-click window-based user interface
with icons and buttons simplifies such
operations as examining or copying files
and answering mail.

But what has attracted the interest of
the microcomputer community is the
Sun386i’s ability to execute MS-DOS
programs simultaneously as sessions in
separate windows. A sophisticated moni-
tor program also allows them to utilize
the workstation’s hard disk and memory
without conflict. And this ability to run
existing MS-DOS programs while reap-
ing the benefits of a workstation is avail-
able now.

The Sun386i comes in two models:
The Sun386i/150 uses 20-MHz compo-
nents and has 4 megabytes of 100-nano-

F

second (ns) fast-CAS (column-address
strobe) paged-mode RAM; the Sun386i/
250 uses 25-MHz components and has 8
megabytes of 120-ns fast-CAS paged-
mode RAM and a 32K-byte cache of 25-
ns static RAM.

There are some minor differences, but
for the most part the two microcomputers
are identical, so we’ll concentrate on the
Sun386i/250. A Sun386i/250 with a 16-
inch monitor and 91-megabyte hard disk
costs $17,990, and a Sun386i/150 with a
15-inch monochrome monitor and 91-
megabyte hard disk (available in the third
quarter of 1988) costs $9990.

The Hardware

The Sun386i is a short, floor-standing

deskside unit with a single 3%2-inch flop-

py disk drive. The system comes with a
continued
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SUN386i

three-button optical mouse, a 107-key
keyboard that has both Sun software-spe-
cific function keys (such as Help and
Copy) and PC function keys, and your
choice of a high-resolution color or
monochrome monitor.

The heart of the Sun386i is a single
system board that holds an 80386 proces-
sor; an 80387 math coprocessor (stan-
dard, not as an option); an 82380 DMA
controller; an Ethernet interface using
the Intel 82586 network processor, and a
custom ASIC for the system interface;
three slots for Sun 32-bit memory
boards; and a video frame buffer slot that
accepts three types of video display
boards. All these components are con-
nected on a 32-bit high-speed proprietary
bus.

Interface electronics attach this 32-bit
bus to a 16-bit AT bus and an 8-bit device
bus. The AT bus handles the parallel
printer port, floppy disk controller, three
16-bit AT-compatible slots, and one 8-bit
XT-compatible slot for expansion cards.
The device bus handles the SCSI port,
serial port, ROM and nonvolatile RAM
addressing, and clock.

The system’s memory is contained on
an expansion board that plugs into one of
the memory slots. The memory board
uses 1-megabit-density, parity-checked
SIMMs (single in-line memory modules)
that mount in a rack of sixteen clip-on
sockets.

You can add extra memory to the
board in 4-megabyte increments up to the
maximum of 16 megabytes. An Intel

82385 cache controller chip is mounted
on the board and implements a 32K-byte
high-speed memory cache. This cache
memory board is optional on the
Sun386i/150.

Two optional high-capacity SCSI hard
disk drives are available for the Sun386i:
91 megabytes and 327 megabytes (for-
matted). You can mount these drives in-
ternally within the system, or externally
in an optional peripheral expansion box
supplied by Sun. The 3%-inch floppy
disk drive serves double duty as a drive
for the Unix operating system or as drive
A for a single MS-DOS program. Under
MS-DOS, the drive can use both 720K-
byte or 1.44-megabyte DOS-formatted
floppy disks.

An external DB-50 SCSI port and
switched power outlet located on the back
of the computer allows youto connect the
peripheral box, external tape drive, or
other SCSI peripherals to the system.
Also located at the rear of the computer is
a “thick” Ethernet port with DB-15 con-
nector, and two DB-25 connectors for the
serial and parallel printer ports.

You have a choice of monitors and
display boards to use with the system. A
monochrome video board provides a
1152- by 900-pixel display for a 15- or
19-inch monochrome monitor. For color
work, you have a choice of either a video
board that provides a 1024- by 768-pixel
color display for a 14-inch color monitor,
or one that provides a 1152- by 900-pixel
color display on a 16- or 19-inch color
monitor. Both color video boards use a

cobo unnsil/ oyt

Photo 1: On the SunView Desktop, icons represent active processes, not files.
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fixed 8-bit image depth that allows you to
display 256 colors on the screen simulta-
neously from a palette of 16 million
colors.

The Software

The core ofthe Sun386i operating system
is SunOS version 4.0, which is a con-
verged version of BSD4.2/4.3 Unix and
System V.3 Unix. Besides the usual Unix
services, SunOS provides NFS capabili-
ties, a window-based user interface
called SunView, and ease-of-use facili-
ties such as the Sun Organizer and Color
Editor.

SunView represents active programs
as icons, and these icons can be selected
(left button) using the mouse. Selecting
an icon opens a window, owned by the
program, that accepts user commands or
displays information. The icons and win-
dows are placed on a desktop image quite
similar to the Macintosh desktop display
(see photo 1).

These windows allow you to type com-
mands directly into the Unix operating
system (the Commands window) or a
DOS program (the DOS window). A
System Messages window displays error
messages issued by SunOS as they occur.
A window can also present a specialized
display, as determined by the program
that owns it. For example, the Organizer
program can give you a graphic map of
the hierarchy of subdirectories and files
in your home directory.

As with the Macintosh, you can open,
close, resize, and drag the SunView win-
dows to different parts of the screen using
the mouse. The left button of the Sun386i
mouse serves as a selector; that is, it se-
lects (or activates) the object you click on
the screen.

The middle button is used to move
icons or windows about on the Desktop,
although you need to place the pointer on
a window’s name stripe (similar to a Mac
window’s drag bar) or on its frame (the
border) to move it. The right button is
used to activate pop-up menus.

Clicking the right button on a win-
dow’s frame pops up a Frame menu
that’s used to manipulate the window
(for example, resize it) or to terminate
the process owning the window. If you
click the rightmost button within a win-
dow’s interior, a program-specific menu
pops up (for example, in a DOS window
this menu lets you choose the type of PC
screen display to use). Clicking on the
Desktop itself pops up a Services menu
that allows you to start a program not vis-
ible on the Desktop, starta copy of a pro-
gram already running on the Desktop, or
log out of the system.



SUN?386i

Youdon’t click on a window to make it
the active window, like on the Mac. Posi-
tioning the pointer over the desired win-
dow causes its frame to be highlighted,
indicating that the process is ready to ac-
cept typed commands.

Some windows can have scroll bars
that allow you to scroll through a long
document or large display. Pressing the
mouse’s left button scrolls the window’s
contents upward, and pressing the right
button scrolls the window’s contents
downwards. A window’s name stripe
also shows the name of the process that
owns it and the current directory that the
process is using.

A Mail program lets you send, receive,
file, and print electronic mail. Selecting
its postage-stamp icon gives you a win-
dow in which to examine or compose let-
ters. All you need to know to send a letter
is the system name of the recipient (for
example, byte_mag), and their log-in
nameon this system (editor), so the mail
address becomes editor@byte_mag.
Once you’ve composed a letter and ad-
dressed it, you simply click on the De-
liver button and Mail will transmit it to
the appropriate remote system.

If you dislike maneuvering through
Unix hierarchies by typing commands
like cd/export/home/users/byte/pe,
you can use the Sun Organizer program.
The Organizer works like the Macintosh
Finder by presenting a graphic represen-
tation of the subdirectories and files in
your current directory. You navigate up
or downdirectory levels by simply point-
ing and clicking with the mouse on icons
and buttons in the Organizer’s window.
Unlike the SunView Desktop, icons in
the Organizer program do represent files
and directories (see photo 2).

You can also copy, move, or delete
files within the Organizer by clicking on
the desired file icon and then the appro-
priate button. The Organizer, like most
SunOS programs, uses NFS to provide
access to remote systems. From your
/net directory, the Organizer lets you
use the same graphic interface to select
any remote Sun386i or NFS-based work-
station on the network and then work
with its files. This ability to seamlessly
examine and copy files from a remote
system makes the Organizer one of the
most powerful programs on the Sun386i.
Professional programmers can still use
Unix programs such as cp to copy files
from remote systems.

It Does DOS

OS/2 runs a single MS-DOS program in
a Compatibility Box. SunOS allows you
to run multiple copies of MS-DOS ver-

sion 3.3, each in its own window, and
each running simultaneously along with
other SunOS programs. PC programs
can use the Sun386i’s hard disk and flop-
py disk and access PC expansion boards
plugged into the AT bus slots. PC pro-
grams can also take advantage of the sys-
tem’s networking facilities.

The SunOS DOS Windows program
allocates memory and initializes the MS-
DOS environment when you open a DOS
window. Each PC program runs in the
80386’s virtual 8086 mode, letting 8086
program code execute at full speed on the
processor. Since the virtual 8086 mode
does not support the 80286 protected
mode, this type of program won’t run on
the Sun386i. As the program runs, the
DOS Windows program intercepts hard-
ware-specific calls and reroutes them to
the appropriate SunOS routines.

For example, a call that writes to the
PC’s screen is emulated by DOS Win-
dows by using the proper combination of
SunView graphics routines. A DOS win-
dow can emulate a Hercules, mono-
chrome, or CGA display. An AT-bus ex-
pansion card can provide support for
EGA/VGA displays. You select the type
of display to use by popping up a menu
within the window’s interior and choos-
ing an item from the Show Screen item.

The DOS monitor allocates 1 mega-
byte of memory (for a 640K-byte DOS
address space) and two megabytes of ver-
sion 3.2 Lotus/Intel/Microsoft (LIM) ex-
panded memory for a PC program when
it starts. DOS Windows redirects LIM

memory accesses to this virtual memory
space as they occur. Because the PC pro-
gram and the LIM memory are located in
the Sun386i’s virtual memory, they can
be swapped to and from the hard disk.

You can install four PC expansion
boards within the Sun386i. However, it’s
not enough to physically install the board
into a slot. You have to inform SunOS of
the board’s characteristics so it can re-
spond appropriately when you access the
board. To do this, you must become a
Unix superuser and edit the boards.pc
fileinthe /etc/dos/defaults directory.
In this file, you supply the address space
the board occupies and the interrupt
levels it uses (if any).

Each user has a separate /pc subdirec-
tory. In this subdirectory are four files:
autoexec.bat, config.sys, setup.pc,
and C:. The functions of the first two
files are obvious; the other two files need
explaining.

Setup.pc describes to SunOS which
Sun386i devices are assigned to which
DOS devices. For example, drive A is di-
rected to the Unix device /dev/rfdOc,
the Sun386i’s floppy disk drive. C: is a
specially formatted file made to resem-
ble a 20-megabyte MS-DOS hard disk.

A DOS window normally places you
on a drive D, which is actually the cur-
rent Unix directory you’re working in.
However, programs with copy protection
rely on certain PC hard drive characteris-
tics that are missing on the Sun386i hard
disk drive, and thus break during instal-

continued

Photo 2: The SunOS Organizer graphically displays the hierarchy of a directory.
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SUN386i

Unix. (All times are in seconds.)

Table 1: Onthe BYTE benchmarks, the Sun386i/250 did better than the
Compaq 386/20. Performance dropped as additional DOS windows were
opened. Only benchmarks using algorithms were selected to make the
performance comparison, since the DOS window is a process running under

Sun386i Sun386i Sun386i Compaq IBM IBM
1 task 2tasks 3tasks 386/20 PS/2Model80 PCAT
Matrix 277 5.57 10.17 3.06 4.65 11.69
Sieve 19.33 36.99 5450 23.18 29.11 40.26
Sort 19.05 39.41 60.28 26.89 33.11 84.39
! |

lation or operation. C: is used to sidestep
this problem by emulating an MS-DOS
hard disk for this type of software.

PC programs assume that they have
exclusive access to a computer’s re-
sources. This assumption becomes a
problem when such programs are run ina
shared environment. In the case of mem-
ory and screen I/0, the DOS Window re-
directs these functions to the appropriate
section of virtual memory or to the pro-
gram’s DOS window. MS-DOS files lo-
cated on the Sun386i hard disk are main-
tained by the Unix file system via DOS
Windows, which can resolve 1/0 con-
flicts when more than one copy of MS-
DOS attempts to access them. However,
for drive C or drive A, Unix can’t help.
This is because drive C is a disk emula-
tion, and is seen as one file by Unix. MS-
DOS drivers must be used to access files
within C or ondrive A, and are therefore
subject to the problems described earlier.

Sun came up with a clever solution for
this problem: The first DOS window
opened has exclusive write access to both
drive A and drive C. Yourelease the ex-
clusive access by terminating the DOS
window that owns them, or using a menu
selection to modify the drive-access
mode. This seems awkward, but if you
use your files on drive D, you let Unix
provide the shared access to your MS-
DOS files.

How It Performs

I'had an opportunity to examine two pro-
duction Sun386i/250 workstations using
a beta version of SunOS 4.0. Sun also
generously supplied two thick Ethernet
cables and an Ethernet multiport trans-
ceiver unit so that I could look at the sys-
tem’s networking capabilities. The
Sun386i comes with the system software
installed on the hard disk, so getting a
system started was simply a matter of
connecting the parts, turning on the
power, and answering several questions
about the system. This first system was
started as a master server.
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Sun claims that adding more 386i sys-
tems to the network “is extremely easy
and requires no technical expertise.” I
soon put this statement to the test by con-
necting the second system’s Ethernet
cable to the transceiver box, which was
connected to the master (first) system.
Again, the system was turned on and sev-
eral questions were answered, this time
making the system a slave. After ex-
changing a flurry of data packets (as
indicated by the status lights on the trans-
ceiver box), the second Sun386i an-
nounced its domain and system name,
and the connection was completed. We
managed to connect a Macintosh II run-
ning A/UX to the network only after we
had set the Mac II’s internet address and
domain name correctly and configured it
as a yellow pages client. This, needless to
say, took a number of attempts. Com-
pared to the few minutes it took for the
second Sun386i to connect itself auto-
matically to the network, I'd have to say
Sun’s statement about ease of network in-
stallation is true.

I tried XyWrite IIT Plus, Lotus 1-2-3
version 2.01, dBASE III Plus 1.01, De-
signer 1.0, and a program compiled in
QuickBASIC 4.0 in the DOS windows.
All programs ran reliably. I had a prob-
lem when using the DOS window menu
to switch to the CGA mode: Once in it,
the window seemed to stop operating.
The problem was traced to failing to issue
a mode co80 command to switch to the
emulated color monitor. Once this com-
mand was added to the AUTOEXEC.BAT
file, I had no further problems.

Of course, how fast are these PC pro-
grams if they run as a process on a Unix
workstation? To answer this question, I
executed a .BAT file that ran the new
BYTE benchmarks several times and re-
corded the results, which I then averaged
by hand. I next ran the benchmark batch
file simultaneously in two DOS win-
dows, and then in three. (Bear in mind
that this is a multitasking Unix system, so
these numbers are only a measure of the

DOS emulation, and not an overall mea-
surement of the workstation itself.) Al-
though I had several SunOS windows
open, these processes were idle.

With the system quiescent, one DOS
window performs better than a Compaq
386/20 (see table 1). With two DOS win-
dows, you're doing slightly worse than
an IBM PS/2 Model 80. With three win-
dows active, performance sags close to
that of an IBM PC AT. SunOS doesn’t
limit the number of DOS windows you
can open, but if you expect reasonable
performance, you won’t use many more
than three DOS windows at a time.

Once, while running an AT program
on the system, I got an “Unsupported
286 instruction” in the System Messages
window, and the DOS window abruptly
disappeared. All other processes and
DOS windows running were unaffected.
A call to Sun got an explanation. The
80386’s built-in memory management
hardware had trapped the illegal instruc-
tion and called the appropriate Unix rou-
tine, which then killed the process.

The DOS window’s disappearing act
was an example of hardware memory
protection in action: that is, the ability of
the system hardware to isolate a process
running amok and leave the other pro-
cesses intact. This is an important area
that shouldn’t be overlooked: Multitask-
ing operating systems should not only
run processes simultaneously, they
should also protect the processes’ integ-
rity. Sun has done a good job of imple-
menting this type of protection in SunOS.

Where does the Sun386i fit in the
scheme of the microcomputer industry?
As an MS-DOS system, it offers good
processing power and can provide it as
virtual PCs in several DOS windows.
You also reap the benefits of a worksta-
tion: good graphics, multitasking, and a
networking capability that allows you to
share files or send mail messages without
becoming mired in the intricacies of
learning Unix. For those who use Unix,
the complete set of standard BSD and
System V utilities is included and can be
used in the Commands window.

However, a workstation makes de-
mands of its owner in exchange: You
need someone with Unix experience to
configure the system software and mod-
ify it to accept PC expansion boards, and
manage the network as it grows. If you're
willing to accept the demands of a micro-
computer workstation, the Sun386i will
deliver ease of use and performance. &

Tom Thompson is a BYTE Senior Techni-
cal Editor at Large. He can be reached
on BIX as “tom_thompson.”



Insiston a
Sysgen SV4"
drive for
your PS/2.

Heres why:

A Sysgen™ Bridge-File™ gives a PS/2™ full access Sysgen’s footprint is smaller. A full 50% smaller than
to your current data and software, with unparalleled IBM’s. For the best PS/2 access to 5%" disks, and the
5Y" disk drive performance and reliability. You get: best value at only $325, insist on Sysgen Bridge-File.
A larger capacity drive. Two modes — a 360Kb and a
powerful 1.2 Mb — assure you comprehensive transfer cap- Sysgen offers the only complete family of data
abilities and convenience for total office needs. Others, transfer products: Including the 3'4" Bridge-File
like IBM®’s, offer only 360Kb. Proven reliability. In floppy disk drive, for transferring information from any

fact, Sysgen is the choice of over 100,000 satisfied Brldge- PS/2 to any PC. And the Bridge-Tape subsystem that’s
File and tape back-up ., ; PC and PS/2 com-
users. No slot loss. patible, giving you
The Sysgen 5%4" total tape back-up
drive adapter card and data transfer
doesn’t take any flexibility.
additional slot space.
IBM’s does. Built-
in flexibility of an
external connector.
You can add another
Bridge-File drive or
Sysgen’s high-performance tape back up system
Bridge- Tape“‘ (As a Bridge-File owner, you receive a

total savings of $135 on Bridge-Tape!) What’s more INFO HOTLINE 1-800-821-2151

SYSGEN
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Sysgen Incorporated, 556 Gibraltar Drive, Milpitas, CA 95035, (408) 263-4411. © Copyright Sysgen, Inc., 1988.
Trademarks: PS/2 — IBM Corporation, Sysgen, Bridge-Tape, Bridge-File — Sysgen, Inc. Registered trademarks: IBM — IBM Corporation.

Call for Sysgen
literature or for
the location of the
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nearest you.
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un-lim'i-ted, a. [L. limitus]: The ability to expand your
personal computer’s storage capacity beyond your wild-

est imagination.

Up until now, the concept of unlimited
PC storage capacity was about as practi-
cal as cramming all your office files into
your briefcase. Storage capacity could
only be stretched as far as the fixed
capacity of your hard disk. Or to
the limit of your patience for
shuffling through stacks of
floppies.

But imagine instead that you
could insert and remove hard disks as easily
as a VCR cassette —your PC'’s storage capac-
ity would then be virtually limitless.

That's exactly the idea behind the Tandon
Personal Data Pac the world’s first and
only portable, Win-
chester hard disk.
Just attach a low-
cost Ad-PAC drive
receptacle to your
PC, and its powers
of memory are
totally trans-
formed. You can
choose from a
number of self-contained,
portable Personal Data Pacs that can
be inserted and removed as easy as a floppy.
Now a whole business worth of software
and data can fit neatly into your
briefcase. Ready to go any-
where your business
will take you.

And when you
are done for the

Circle 264 on Reader Service Card (DEALERS: 265,

day, your entire informa-
tion base can be simply
locked away where only
you can get at it.

If you want to share your
software and data with
others, the Tandon Personal
Data Pac offers you the

cheapest and most reliable
' “network” possible. Simply
transfer what you need from one

Pac to another, and turn a shared PC into
a dedicated workstation, just for you.

If your travels with the Data Pac take you
on a bumpy road, don’t worry. Your software
and files will be safe and secure inside the
Pac’s rugged housing. It
can even take a trip in the
mail or an occasional
fall off your desk.

See your Tandon
Dealer today or call us
at 1-800-556-1234,
ext. 171 (in California
1-800-441-2345,
ext.171) and learn (
the new definition for \&
personal computing.

The possibilities are limitless.

Tandonrn

We're redefining
personal computing.
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Why buy a removable hard disk?

1. Data security -lock upall your files when you are
away from the officc.

2. Better back up - skipthe headache of tape devices
- 3 times faster for backup & 1000 times faster to restore a
file.

3. No down time -1Inthe eventof disk failure, you just
snap in a new module (or your backup modulc) and you are
on linc in seconds!

4. Transportable - put a spare chassis in another ma-

chinc and carry your data with you. We also offer a portable
PC with a removable hard disk. Take your office hard disk
with you on the road.

5. Archival - when you fill up your disk, you can lock

it up and put another one in - no hassle! When you want to
work with  your archived disk, you're up and making
changes in under a minute.

6. Fault-tolerant system - install two with our

"Mirror" software & never be down again, or usc a TransPac
o mirror your existing drive.
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Removable

Hard Disks
20 to 100MB

TransPac hard drives are the first removablc drives
{rom 20 to 100MB for IBM and compatible PC's, PS/
2's and the Apple Macintosh.

The TransPacs can be used {or data securily - you can
remove the drive and lock itup whenleavingthe office
- or for backing up important data on an existing drive.

The 3 1/2" TransPac can be removed fromits 5 1/4"
chassis to provide you witha means of transferring data
between PC's, AT's and PS/2's, or between Macin-
toshes.

The TransPac can mirror the computer's primary hard
drive, providing a ready sourcc of datainthe event of a
primary disk crash.

The shock-resistant TransPac drives are offered in
capacities 20, 32, 45, 60, 80 and 100M bytes, and
feature access times between 19 and 35 milliseconds.

Industry-standard interfaces, such as ST506, MFM,
RLL and SCSI arc also offered as options forthe drives.

ProStor's internal TransPac fits in standard 5 1/4" PC
floppydrive slots.. Extenalunits are available for PC's,
PS/2'sand Macintosh computers, cnabling youtotrans-
{er data {rom one machine to another by simply insert-
ing the disk cartridge into its case.

TransPacdrivesarethconlyremovablemediaavailable
that can be locked in the machinc {or sccurity when you
arc away from your desk for a short period and don'
want to remove and lock the drive in a {ile or safc.

ProStor, Inc.

55 IHawthome St. Suite 530 San Francisco, CA 94105

415.974.6462

Circle 214 on Reader Service Card



This greatly enhanced
version of OS/2 packs its
own database manager
and an array of
communications interfaces

BM'’s shipment of OS/2 last De-

cember was only the first in a

series that will offer progressively

more powerful systems. The first
version, Standard Edition 1.0, features
multitasking and superior memory man-
agement thatlets you run several applica-
tions concurrently and switch back and
forth between them at will.

This month, IBM will release the Ex-
tended Edition (EE) of OS/2, which in-
cludes all the features of the Standard
Edition, plus support for communica-
tions and a database management pro-
gram. At a retail price of $795, the EE
may be one of the better values on the
market. (Current owners of the Standard
Edition can upgrade for $600.)

Unlike the Standard Edition, which is
available from other computer manufac-
turers, the EE will probably be available
only from IBM. Later this year, IBM will
replace both editions of OS/2 with free
upgrades that will include the Presenta-
tion Manager, a graphical user interface
similar to Microsoft Windows (see fig-
ure 1).

Why include a communications man-
ager and a database manager with an op-
erating system? According to IBM’s pro-
jections, approximately 75 percent of its
PC users will be using both database and
communications software on their PCs.
In addition, many users will want to run
both types of applications at the same
time. The ultimate goal of the EE is to
allow you to access several databases at
several locations at the same time, and to

FIRST IMPRESSIONS

Rich Malloy

IBM’s OS/2
Extended Edition

have the whole process appear as if you
were browsing through a single database
on your own hard disk. (Unfortunately,
this feature—which IBM calls Remote
Data Services—is only a ‘“planned en-
hancement,” meaning that the company
will not make it available until some in-
determinate date.)

In terms of code size, the EE is prob-
ably the most ambitious program to date
for personal computers. It will be pack-
aged on approximately 16 3%-inch
disks, with each disk having a capacity of
1.44 megabytes. The system requires an
0S/2-compatible PS/2 or AT with 3
megabytes of RAM, and if you load the
whole package on a hard disk, it may
completely consume a 20-megabyte hard
disk drive. Thus, even IBM PS/2 Model
50 users may have to consider purchasing
a larger hard disk drive, or implementing
only part of the EE. An installation pro-
gram included with the system will let
you save disk space by installing only
those parts of the operating system you
need.

No doubt a large part of the EE’s disk
space is taken up by its help facilities. In
addition to contextual help screens, the
EE also has a feature that lets you place
the cursor on a particular word and call
up a help screen pertaining to it. It also
has a tutorial program that, according to
IBM, can be easily modified, depending
on your particular configuration.

The new OS/2 will also be the first
program to conform to IBM’s new Sys-
tems Application Architecture (SAA).
This is a standard set of interfaces for
users and programmers, designed so that
users can easily switch between different
applications on different types of IBM
hardware, and source-level programs can
be easily ported to different types of IBM
systems and communications facilities.

Communicating with Several
Systems at Once

The Communications Manager of OS/2
provides support in three areas: asyn-

chronous communications, which you
could use to contact Dow Jones or BIX,
or to connect with non-IBM host com-
puters; support for the 3270-style termi-
nals used by IBM’s System/370 main-
frames; and support for peer-to-peer
communications using APPC (IBM’s
Advanced Program-to-Program Commu-
nications). APPC differs from the hierar-
chical structure of terminal-to-host com-
munication in that it lets any machine
communicate with any other machine on
the network in an intelligent manner.
Unfortunately, network support will not
be available until version 1.1 of the EE
becomes available in November.

The goal of the Communications Man-
ager is to allow an OS/2 workstation to
interact simultaneously with several
other systems. With such a workstation
you could check a number of things at
once—for example, parts inventory on a
mainframe database via a 3270 link, a
customer database on another OS/2 sys-
tem on a local network, and stock prices
on a COM link to Dow Jones News
Retrieval.

0S/2 Standard Version 1.0 provides
good support for asynchronous commu-
nications via a device driver that supports
up to three serial ports. The device driver
operates with some high-level function
calls that make it relatively easy to write
a communications program.

In the EE, IBM provides such a pro-
gram, an asynchronous communications
program that can emulate a DEC VT-100
terminal or IBM’s own 3101 terminal
and that supports XMODEM file trans-
fers. Unfortunately, this program can be
used on only one of the asynchronous
COM ports at a time.

Perhaps the most important value of
the Communications Manager is its sup-
port of 3270-style communication with
IBM System/370 mainframes. With the
Communications Manager you may still
need a coaxial 3270-style interface card
(such as those provided by AST, DAC, or

continued
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IBM), but you will no longer need to pur-
chase a 3270-emulation program from
IBM. One advantage of the Communica-
tions Manager on a PS/2 system is that
you can mix and match multiple 3270
and asynchronous adapters on the Micro
Channel bus. Thus, the EE is perhaps the
first program that can take real advan-
tage of the Micro Channel architecture.

The local-area network support of the
Communications Manager will, accord-
ing to IBM, be part of the November re-
lease and will support calls to NET-
BIOS, IEEE 802.2, and IBM’s APPC
network functions. One notable omission
hereis support for Ethernet. IBM claims,
however, that it may be relatively easy to
write an Ethernet driver based on one of
the other sets of functions.

SQL and a Query Manager

When IBM announced in April 1987 that
the OS/2 EE would feature a built-in
database manager with support for
Structured Query Language (SQL), the
ripples began to be felt almost immedi-
ately in the database world. The an-
nouncement has spurred a movement to-
ward the use of SQL and, since the EE’s
database manager is just one part of a

an important downward movement in
database prices as well.

The EE’s database manager consists of
an SQL-based relational database en-
gine, called Data Services, and a front-
end application for this engine called the
Query Manager. The database engine
can also be accessed by embedding SQL
code into custom applications. Several
companies are expected to modify exist-
ing database managers so that they can
access this database engine. Until these
front ends become available, users may
choose to use IBM’s Query Manager.

Like other SQL database engines, the
EE database divides data into a series of
relational tables, with rows (records) and
columns (fields). You can construct a
VIEW of a database by SELECTing various
columns and JOINing tables. Youhave no
knowledge of the physical layout of the
data; you have access only to the logical
layout.

According to IBM, the database en-
gine is very compatible with the comr
pany’s DB2 database, which runs under
the VM operating system on IBM’s 370
mainframes. IBM claims that the data-
base will have about 92 percent to 93 per-
cent of the capabilities of the mainframe

ber of features: the GRANT and REVOKE
commands, which let network users see
certain fields and not others; the UNION
relational operator; a FORTRAN pre-
compiler; and the ability to do date and
time arithmetic.

Managing Catastrophes

One planned area of compatibility be-
tween the EE and the larger IBM data-
bases is in transaction management. The
goal of transaction management is to en-
sure that a transaction—a set of changes
or additions to the database—is com-
pleted successfully even if a catastrophe
(such as a power failure) occurs while the
transaction is being processed.

This problem is handled by a pair of
functions called COMMIT and ROLLBACK.
All transactions are first written to a
buffer. If the transactions are completed,
they are written (or “committed’) to the
database files. But if a problem occurs
before they are completed, the transac-
tions are “rolled back” and executed
over again.

The COMMIT and ROLLBACK functions
are performed automatically, but a pro-
grammer can also have explicit control
over them. You can set up a “unit of

$795 bundle of software, it may initiate  system, though it will lack a small num- continued
Extended Edition 1.1
5'
372 Presentation Manager
LAN support
Standard Edition 1.1
$325"
Presentation Manager
Extended Edition 1.0
$795
Database Communications Nov. 1988
manager manager
Oct. 1988
Standard Edition 1.0
$325 Multitasking Memory
Management July 1988
Dec. 1987 * Free upgrade for owners of version 1.0

Figure 1: The Extended Edition of OS/2 adds database and communications managers to the base operating system of the
Standard Edition. Later this year, both editions will be upgraded to include the Presentation Manager, a Windows-like graphic

user interface.
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tool for
who hate

Nobody ever said programming PCs
was supposed to be easy.

But does it have to be tedious and
time-consuming, too?

Not any more.

Not since the arrival of theremark-
able new program you see here.

Whichis designed to save you
most of the time you're currently
spending digging through the books
and manuals on the shelf above.

A Guides reference summary screen
(shown inblue) popsup ontop of
the program you're working on
(shown in green).

It’s one of a quintet of pop-up
reference packages, called the
Norton On-Line Programmer’s
Guides, that search for information
automatically—in DOS orin OS/2
protected mode.

Each packa%e comes complete
with a comprehensive, cross-
referenced database crammed with
just about everything you need to
know to write applications.

Everything from facts about lan-
guage syntax to a variety of tables,
including ASCII characters, line

Summary data expands on
command into extensive detail.
And you can select from a wide

variety ofinformation.

Progr

drawing characters,
error messages,
memory usage maps,
important data struc-
tures and more.

How much more? == :

Well, the Guides to BASIC, C and
Pascal contain detailed listings of
all built-in and library functions.

The Guide to BIOS/DOS/As-
sembly delivers a complete collec-
tion of DOS service
calls,interrupts
and ROM BIOS
routines.

While the Guide
to OS/2 API packs a
handy DOS-to-0S/2
conversion table.

You can,of course,
find most of this
information in the
books and manuals
on our shelf.

But Peter Norton
—who's written quite a few books
himself—figured you'd rather have
it on your screen.

Instantly.

In either full-screen or moveable
half-screen mode.

Popping up right next to your
work. Right where you need it.

This,you're probably thinking,is
precisely the kind of thinking that

produced the classic Norton Utilities.

And you're right.
But even Peter Norton can’t think
of everything.

eople
mandal

Ol

Which is why each ver-
sion of the Norton Guides
comes equipped with a

= built-in compiler—the same
compiler used to develop the data-
bases contained in the Guides.

Soyoucancreatenewdatabasesof
your own, complete with electronic
indexing and cross-referencing.

No wonder PC WEEK refers to
the Guides as “a set of programs
that will delight programmers”

Your dealer will be delighted to
give you more information. All you
have to do is call. Or call Peter
Norton Computing.

And ask for some guidance.

COMPUTING

Circle 206 on Reader Service Card (DEALERS: 207)

Designed for the IBM™ PS/2% and PC fanilics, and 100% compatibles. Available at most software dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire
Blvd. #186, Santa Monica, CA 90403.213-319-2000. Visa and MasterCard welcome.©1988 Peter Norton Computing.
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Lab Data Analysis —
No Assistants Required
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ke Sense...

the First Spreadsheet
designed exclusively for
Scientists and Engineers.

Over 150 functions for displaying
and analyzing waveforms makes lab
data analysis as easy as typing a
name. Run external data acquisition
software, or your own analysis
programs; create new functions
with DADISP Macros; and, talk to
your instruments with DADiSP-488.

make a Call.
(617) 577-1133

Order our $20 Interactive Demo Disk.
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

% DsP

Development
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work” in which, for example, one ac-
count is credited by some amount and
some other account is debited. Here,
again, if the unit of work is completed,
you can COMMIT it; if not, you can ROLL-
BACK and do it over.

Another feature of the database engine
important for transaction management is
a Recovery Log. This log lists each new
record and the record that was replaced.
Also, the Recovery Log is written to disk
before the database on the disk is up-
dated. With the log, you can reconstruct
the database or complete the updating of
the database.

Sharing Performance Features

The data integrity features mentioned
above do have a cost in terms of perfor-
mance. To counter this, IBM has de-
signed the database engine so that it will
share some high-performance technol-
ogy with its mainframe version. IBM
claims that as new techniques are devel-
oped by the company’s research staff,
they will be implemented on all the com-
pany’s database products, including the
EE database engine.

One performance feature ported from
the mainframe systems is high-concur-
rency index locking. Many multiuser
databases, when they are accessing
something, will lock a portion of the in-

dex table to keep out conflicting accesses.
For example, if you are using a particular
set of records, the database engine locks
part of the index table so others can’t up-
date those records or any other records in
the immediate vicinity. IBM claims that
it has come up with a new algorithm that
locks not on the index but on the record
that it points to. Thus, other users will
get their data more quickly since they
will get blocked only when they try to ac-
cess that particular data.

The database engine will also use a
query optimizer that decides the best way
to access data. In most databases, you set
up an index to make it easy to find partic-
ular data. But if you have set up several
indexes, it may become difficult to de-
cide which indexes to use. The query
optimizer can analyze a particular query
and choose which index to use, or wheth-
er to use an index at all.

According to IBM, the optimizer uses
artificial-intelligence techniques to de-
termine the best path to take. Though
similar to that of the mainframe database
engines, the query optimizer on the EE is
more compact and makes greater use of
heuristics, or educated guesses, to deter-
mine the best path. On mainframes, the
queries will probably access larger data-
bases and thus will benefit froma larger,
more accurate optimization technique.

m Specify  Display

R

Exit
Select Edit above to revise a query or
Talgli?/?éion Row conditions
Colliring: Comparison operators
Name Select a verb and a comparison; then press Enter.
Dept.
Sales Verb . > Is
Region | Is not
Job
Comparison. SN Equal to. . .
Row conditions | Less than. ..
If Dept. . . . | Greater than. . .
| Between. . .
| Starting with. . .
| Ending with. . .
| Containing. . .
u NULL. ..
Enter Esc = Cancel F1=Help

Figure 2: The Extended Edition’s Query Manager uses a Prompted Query interface
that lets you build valid SQL queries. The left side of the screen shows the query
terms already selected, while menus on the right list the possibilities for subsequent

terms. Here, the condition “If Dept” could take the verbs

s 9

is” or “is not” and the

comparison operators “equal to,” “less than,” and so on.
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Reading 1-2-3 Files

In addition to its SQL capabilities, the
database engine will also include a num-
ber of interesting utilities. The first of
these is a utility for importing and ex-
porting Lotus 1-2-3 files and delimited
ASCII files. These file-import capabili-
ties can be called from your own applica-
tions. Surprisingly, the database man-
ager will not be able to import dBASE III
files.

The system’s BACKUP and RESTORE
utilities let you do short, incremental
backups, or restore the database to any
prior condition.

Two other utilities let you optimize
your data for more intensive applica-
tions. A RUNSTATS utility gives you sta-
tistics on how data has been accessed. It
also updates the access plan to take into
account new data that has been added. As
a database grows, you may want to run
this utility to make the access more effi-
cient. A REORG utility lets you reorganize
the data on your hard disk drive for more
efficient access.

Writing Applications for the
Database Engine

As mentioned earlier, programmers can
access the capabilities of the database en-
gine by embedding SQL commands in
their code. Currently IBM recommends
using its C/2 compiler for this. Eventu-
ally IBM will also have available Pas-
cal/2 and COBOL/2. In the meantime,
programmers can write external SQL
functions in C and call these from their
favorite language.

Before compiling a program, you must
first run it through a precompiler, which
IBM provides free with the EE. The pre-
compiler creates a modified source code
file, leaving the C code alone but chang-
ing the SQL commands so that the com-
piler can understand them. The precom-
piler also places some information in a
separate “bind file.”

You then run the modified source code
through the compiler, which creates an
executable file. You provide the execut-
able program to users along with the bind
files. At installation, the user of the
application must submit the bind file to
the database engine, which then stores
this information in its “catalogs” and
creates an access plan for accessing the
data.

The bind file may create some com-
patibility problems between one SQL
database and another. The way one data-
base does binding may be quite different
from that of another. Thus, the source
code may be similar for different systems
but the bind files will be different. For

this reason, applications developers may
find it difficult to support a large number
of SQL databases.

The database engine supports two
types of embedded SQL: static and dy-
namic. In static SQL commands, the
table names are spelled out explicitly in
the SQL commands. In dynamic com-
mands, the table names are represented
in the commands by variables, the mean-
ings of which can change at run time. Dy-
namic SQL is a little slower, since the en-
gine cannot prepare an access plan
beforehand but has to do so on the spot.
The engine does, however, have a PRE-

ith the
Extended Edition
of OS/2, IBM has
recognized that an
operating system
should be more than
just a file handler.

PARE command that prepares an access
plan once and saves it so that the applica-
tion can reuse it several times.

Managing More Than Queries

The Query Manager, despite its name, is
essentially a complete database system—
it can create reports, procedures, menus,
and panels (forms) for data entry, as well
as manage queries. IBM apparently
chose to call it the Query Manager to be
consistent with QMF (Query Manage-
ment Facility), which runs on large
mainframe systems.

Since the Presentation Manager is not
available yet, the OS/2 EE uses a text-
based version of the interface called the
Dialog Manager. The Dialog Manager
conforms to the Common User Access
(CUA) protocol of the SAA (including
windows, pull-down menus, mouse sup-
port, and so on), but it does not use
graphics. When the Presentation Man-
ager becomes available, IBM will port
the EE overto it.

The Query Manager has an additional
interesting user interface called the
Prompted Query interface. This inter-
face, which uses the features of the Dia-

log Manager, lets you build an SQL
query term by term, by selecting the next
term from a list of possible valid terms
(see figure 2).

Once a query is complete, you can
look at the result of the query, further
modify the query, or save it for later use.
For very complex queries with tree-
shaped or subquery elements, you may
have to use SQL directly. However, most
users can accomplish what they want
with just the Prompted Query interface.

For data entry, you can set up forms,
which IBM calls panels. Behind a panel
there may be up to 11 tables. You can
have two different tables available for up-
date, and up to nine tables available for
looking up data.

The Query Manager can also be auto-
mated by creating procedures. Proce-
dures are essentially Query Manager
commands and some conditional logic
compatible with REXX, IBM’s SAA
procedural language. The language has
variables and lets you do such things as
creating your own menus that conform to
the Dialog Manager standards, and even
designing custom help screens.

A New Standard?

The OS/2 EE is a large, extensive pack-
age of software. It has a fairly reasonable
price and a lot of functionality, including
a large number of capabilities that will be
especially handy for IBM’s large corpo-
rate customers who need to interconnect
with IBM mainframes. Indeed, large-
volume purchasers will be able to pick up
licenses for the package for $417, just
$214 more than what they would spend
for the Standard Edition alone.

The question is, how appropriate will
this impressive collection of software be
for single users and small network
groups? It may simply be too big for
many users, who may balk at having to
get additional memory and a larger hard
disk drive in order to use it.

Nevertheless, the EE is a very impor-
tant move by IBM. It is a recognition of
the fact that an operating system should
be more than just a file handler, and that
various types of computers should have
greater connectivity between them. IBM
does not have an exceptionally good track
record at selling application software in
the volatile personal computer market.
But even if the EE does not sell well in
the short term, it will probably—if noth-
ing else—establish a standard for a large
number of related products. B

Rich Malloy is an associate managing
editor at BYTE. He can be contacted on
BIX as “rmalloy.”
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T1200F
80C86
9.54MHz
720KB(x2)

T1200H
80C86
9.54MHz
720KB
20MB HDD

Obviously, We Believe In

When it comes to portable PCs, we think
that numbers should speak for themselves.
Perhaps that's why we have the largest
number of high-powered, highly-portable PCs
on the market today. All of which are IBM-

compatible. All of which have industry-
standard 3'/2” disk drives, full function key-
boards and a vast array of built-in ports. All
squeezed into packages as easy to carry as
a briefcase.

The T1000, for example, weighs a mere
6.4 pounds, yet boasts MS-DOS® in ROM, a
720K B 3" disk drive and an optional 768KB
memory card which can be configured as
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EMS memoryor a battery-backed RAM disk.

Our T1200H, on the other hand, has the
distinction of packing a 20MB hard disk, a
backlit screen and 1IMB of RAM into a tidy
11-pound package. We also make an economical
dual floppy disk version known as the T1200F
that weighs just under 10 pounds.

And thanks to rechargeable battery power
all three are ready to work s : :
wherever you go.

For even more comput-
ing power, the T3100/20
is one of the smallest
PCs with an 80286




T3100/20
80286
8MHz
720KB
20MB HDD

T3200
80286
12MHz
720KB
40MB HDD

T5100
80386
16MHz
144MB
40MB HDD

Strength In Numbers.

microprocessor and an easy-to-read gas plasma
display. It gives you a wealth of power and a
20MB hard disk in a trim 15-pound package.

Our T3200 goes even further, with two IBM-
compatible internal expansion slots, a 40MB
hard disk, an EGA plasma display system and
up to 4MB of memory. Still, it only weighs a
scant 19 pounds.

Finally, theres our powerful T5100, which
at less than 15 pounds has all the best features
of our other portables, plus an 80386 micro-
processor for unmatched versatility and speed.
And for a limited time, your T5100 purchase
entitles you to buy Paradox 3867 Borland's

In Touch with Tomorrow

powerful database software for only $299
(which is nearly $600 off the retail price).

And to all those numbers, wed like to add
one more: 1-800-457-7777 With it, you can find
out even more about Toshibas full line of
computers and printers.

In fact, it's one call
that ought to be your
number one priority.

All Toshiba PCs are backed by the
Exceptional Care program (no-cost
enrollment required). IBM is a regis-
tered trademark of International
BusinessMachines Corp. MS-DOS is
aregistered trademark of Microsoft
Corp. Paradox is a registered trade-
mark of Borland Corp.

TOSHIBA

Toshiba America Inc, Information Systerns Division
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BYTE selects the top
performers from

a group of high-speed
40-megabyte hard disk
drives

Stan Miastkowski

ard disk drive performance is

second only to system clock

speed in affecting the overall

performance of your com-
puter. The 10-megabyte hard disk drive
with an access time of 85 milliseconds
(ms) that did so much for an IBM PC
XT—and even the 30-megabyte, 40-ms
hard disk drive for an IBM PC AT —seem
slow and limited when attached to one of
today’s high-speed 80286- or 80386-
based computers.

As spreadsheets, databases, desktop
publishing documents, and engineering
drawings grow in complexity and size,
many microcomputer users are choosing
40-megabyte hard disk drives as standard
equipment in their new computers. Ag-
gressive pricing strategies and ready
availability from computer dealers and
mail-order houses have also made 40-
megabyte drives the first upgrade choice
for users trying to improve the perfor-
mance of their existing systems.

I'looked at a group of fast-access hard
disk drives, almost all with claimed ac-
cess times of 28 ms or less and with ca-
pacities of approximately 40 megabytes.
It is clear that today’s buyer has a wide
variety of prices, sizes, speeds, and tech-
nologies to choose from.

The group that I looked at ranged in
price from the $370 Seagate ST251-1 to
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ProbDuUCT Focus

@ HARD DISK DRIVES

Fast Drives for
Modern Times

the $2592 Core AT40F. I worked
through full-height 5 %4-inch drives, half-
height 5%-inch drives, half-height 3'-
inch drives, and hard disk drive cards.
While none of these drives are slow, the
benchmark results show definite differ-
ences in their speeds. The drives I looked
at use three distinctly different inter-
faces: small computer system interface
(SCSI), used by the Tandy and Columbia
Data Products drives; enhanced small
device interface (ESDI), used by the
Core AT40F; and the standard ST506,
used by the rest of the drives. (For a
closer look at SCSI and ESDI, turn to
“The Importance of Being Intelligent”
on page 120.)

Differences and Similarities

When I started this review, I thought one
of the biggest potential problems would
be how to differentiate this many drives
with specifications that were, at least on
paper, quite similar. The drives are in-
deed similar in size and general perfor-
mance, but price, ease of installation,
and the specifics of performance made it
easy to distinguish them from one an-
other. Documentation, cables and other
accessories included, and software in-
cluded also served as distinguishing
characteristics.

All the drives Itested came configured
for internal mounting. Some of them
came to me from the manufacturer;
others came from an OEM, like Tandy or
Columbia, that made significant addi-
tions to the basic drive.

Many of these drives are available
from other OEMs and distributors, in a
variety of interface, mounting, and soft-
ware combinations. The broad variety of
sources and the widespread presence of
discount mail-order vendors mean that
prices may vary drastically, depending
on your source of supply.

I judged the drives using a combina-
tion of objective and subjective measure-
ments. For the objective tests, I used the
hard disk drive benchmark programs

from the new BY TE benchmark suite. As
these tests show, access time is only one
factor in determining a drive’s perfor-
mance, and it’s not the measure you
should rely on. (For details on these
tests, see ‘“Putting the Drives through
Their Paces” on page 121.) I made sub-
jective calls on ease of installation and
setup, the quality of construction, and
how cool and quiet the drive ran.

Since SCSI and ESDI have been get-
ting much attention recently, I was a bit
surprised to find that most of the drives I
tested still use standard ST506-interface
controllers, like Western Digital’s vener-
able 16-bit hard/floppy disk drive con-
troller used in the IBM PC AT.

Developed originally by Seagate Tech-
nology, the ST506 interface is one of the
uncommon instances in the computer in-
dustry where a standard quickly caught
on. The interface uses a 3-bit head-select
code that allows up to eight heads to be
used. When the interface was first devel-
oped, many drives used two platters and
three heads.

So how do today’s STS506-interface
drives pack so much data into so little
space and access it so fast while main-
taining industry standards? The basic
answer is to use more platters and more
heads.

In addition, the old-style stepper-
based head positioning has been largely
replaced by the much more efficient
voice-coil technology. A stepper does
just what its name implies—steps incre-
mentally from track to track on the disk.
A voice-coil head positioner moves
smoothly and directly to the track where
the data you want is located, without hav-
ing to stop at each and every track on its
way. This is largely the reason for access
speeds up to 3 times faster than on step-
per-based systems.

Speaking of Standards

Most of the controllers for these drives

use modified-frequency-modulation
continued
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I nthe group of drives reviewed for this
article, three have moved beyond the
basic STS06 interface. The two inter-
faces that are being used with more and
more frequency are SCSI and ESDL
These devices are similar in their use of
more powerful logic in their control cir-
cuits, but they differ in their approach
and capabilities.

SCSI is a microcomputer-oriented
serial interface that was proposed as a
standard in 1982. It first came tothe at-
tention of many computer users when
Apple included it as a standard interface
on the Macintosh Plus. SCSI offers four
main advantages to system designers.

First, SCSI devices can be “chained”
together, so that a single bus controller
can work with multiple devices of dif-
ferent types. SCSI allows those devices
not in current use to go “off-line,” so
that their mere presence on the bus does
not degrade system performance.

Second, the SCSI design allows the
individual device controller to be inte-
grated into the device itself, saving
money in the design and fabrication pro-
cesses that, theoretically, can be passed
on to buyers. This advantage is already
available in Macs that have built-in

The Importance
of Being Intelligent

SCSI ports; on the MS-DOS side, the
Sun 3861, a new Unix/DOS system, has
a built-in SCSI port.

Third, SCSI hides the physical layout
of the devices from the programmer or
user, making them deal only with a
standard logical device. In theory, this
assures more compatibility between de-
vices, since it is much more difficult for
any single device to “break the rules.”

Finally, SCSI s fast, with a top speed
of 1.5 megabits per second (mbps) in
asynchronous modes and up to 4 mbps
in synchronous handshaking mode.

ESDI is a low-level serial interface
that was initially designed for and used
in minicomputer installations. It is simi-
lar to SCSI in its level of intelligence,
but it differs from SCSI in two impor-
tant respects, flexibility and speed.
Where SCSI was designed from the
start as a generalized interface, ESDI
has been confined much more to imple-
mentation as a disk interface. More im-
portant to most users, ESDI has a higher
potential speed, up to 24 mbps. Unfor-
tunately, a product with a data transfer
rate of 24 mbps is unlikely, given sys-
tem overhead and the limitations of cur-
rent microcomputer buses.

(MFM) coding, which uses magnetic
flux-field reversals to store data. It’s
much like FM radio, except the music
doesn’t change. MFM is a proven tech-
nology, prompting most manufacturers
to recommend it for their drives. There’s
a plus for your wallet, too, since you
don’t need to buy a new controller when
you upgrade your drive.

Run-length-limited (RLL) coding is
becoming more common, especially for
3%-inch hard disk drives, because it
stores more data in a given physical space
than MFM coding does. RLL is more
correctly called “2,7 RLL encoding,”
because it uses a n algorithm that encodes
each byte into new code that’s 16 bits
long and has from two to seven zeros be-
tween each magnetic fluctuation.

The strange thing about RLL isthatal-
though it increases the number of bits it
takes to store data, the longer RLL bit
pattern doesn’t need as much space as the
shorter MFM pattern. However, RLL re-
quires a very consistent, high-quality
medium to handle the higher density of
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information. Because of the greater de-
mands of quality placed on the medium,
reliability problems crop up with some
RLL controller/drive combinations.

Installation: A Trying Experience

If you buy one of the drives reviewed
here, you’ll find that, unfortunately, the
era of the “plug in and play” hard disk
drive has not yet arrived. The problem
starts when trying to deal with a hard
disk drive, a controller, a computer, and
setup/installation software. When any
component does not recognize the type of
any other one, problems quickly begin to
mount.

I used an 8-MHz IBM PC AT to test
these drives, and the biggest problem
came with the requirement of the AT’s
CMOS memory to “know” what type of
hard disk drive was connected. With both
ATs and the numerous available clones,
you’re required to enter a number that
corresponds to the type of drive installed.
If you don’t enter the right number, the
hard disk drive just won’t work. If the

drive’s installation documentation
doesn’t tell you what drive type to enter,
you’ll need to determine what it is. Trial
and error isn’t a recommended method
for figuring out drive types, but solutions
do exist.

I used two formatting and partitioning
programs: Storage Dimensions’ Speed-
Stor and Ontrack Computer Systems’
Disk Manager, both of which can deter-
mine the drive type. Both can also do
low-level formatting, media analysis,
and partitioning of hard disk drives. Par-
titioning is important, since DOS can
handle a maximum of only 32 megabytes
in each partition.

I used SpeedStor for the majority of
drives and Disk Manager for the Mini-
Scribe 3053 and the Toshiba MK-54FB.
Both Core drives and the Plus Hardcard
40 came with their own custom installa-
tion software.

Focusing In

Because the drives differed in the instal-
lation and setup procedures, testing them
turned out to be a most time-consuming
process. Overall, I found that manufac-
turers have settled on a number of ways to
make the performance and features of an
individual drive stand out—an important
feat for a product that many people con-
sider a commodity item. For a side-by-
side comparison of benchmark results
and features, see tables 1 and 2.

Standard ST506 Drives

The drives in this section did not come
with their own controllers. As a group,
they tended to cluster in the middle of the
performance results. I tested them with
the 16-bit Western Digital STS06 combi-
nation hard/floppy disk drive controller
present in my IBM PC AT.

CMS F40-K: This full-height S%-inch
drive carries a suggested retail price of
$995 and a hefty weight of 10 pounds.
The 42-megabyte unit ran quietly and
kept its cool. Its performance was unex-
ceptional, with a 1-megabyte file read
time that ranked next to the bottom of the
standard drives and other results that
were squarely in the middle of the pack.

CMS ratesthis drive as a 22-ms-access
device. According to the Coretest, how-
ever, the average seek time is 29.2 ms.
The F40-K comes with a 40-page instal-
lation manual and does not include soft-
ware. Since the documentation included
the drive type to enter for the setup pro-
gram, installation and setup were
straightforward.

Control Data Wren II: The Wren II,
with 42 megabytes, is Control Data
Corp.’s latest incarnation of a well-re-
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spected drive that has earned a reputation
for being unusually rugged. It’s a half-
height 5%-inch drive. Although CDC
doesn’t sell directly to end users, the
company estimates it will cost you in the
vicinity of $900, a relatively steep price
for a half-height drive.

But this drive exudes quality. The 3.8-
pound unit has a solid, hefty feel, and
you hardly know it’s running. CDC has
built high-capacity drives for large com-
puters for years, so it’s a safe bet that this
drive would be particularly well suited to
full-time, heavy-duty use. When you
turn it off, there’s a satisfying clunk as
the heads are automatically parked.

The Wren II has a rated average access
speed of 28 ms, but I found that it actu-
ally showed a better speed, 23.6 ms. In
the BYTE benchmarks, the drive showed
up in the middle of the ST506 pack on
nearly every test. In all, a solid, middle-
of-the-road performance.

The drive I reviewed came with two
manuals. A 16-page OEM manual is well
written but is designed for experienced
users. If you're into the technical nitty-
gritty, a 63-page technical specification
will tell you everything you ever wanted
to know and more about the inner work-
ings ofthe drive.

Putting the Drives
through Their Paces

YTE recently unveiled a new suite
of total system benchmarks that in-

cludes a set of programs to evaluate
hard disk drive performance. I used
these benchmarks, along with the
Coretest, to evaluate the drives for this
review. (For more information on the
complete suite, see “Introducing the
New BYTE Benchmarks” on page 239
of the June BYTE.)

Here is a brief look at the tests and
what they are designed to measure.

Hard seek: This makes direct calls to
the BIOS to directly manipulate the po-
sition of the read/write heads of the
drive. This test measures the average
track-to-track seek time of the hard disk
drive, without adding operating-system
interaction. A drawback of this test is its
inability to give meaningful results on
SCSI drives.

DOS seek and read: This test mea-
sures the time required by the hard disk
drive to seek to a given location and read

1 or 8 sectors of data. It uses the operat-
ing system’s most basic level of disk-ac-
cess functions.

File I/0: File 1/O is a reworked ver-
sion of a longtime BYTE benchmark.
This test uses the full file structure sup-
port of the operating system to measure
the time required by the hard disk drive
to seek, write, and read while under the
control of the operating system.

1-megabyte file write and read: These
are straightforward tests of the time re-
quired to first write, then read, a 1-
megabyte file. Because I believe these
tests offer closer approximations of real-
world use than do the others, they were
given a predominant position in deter-
mining overall performance winners
and losers.

Coretest: This test, developed and
distributed by Core International, was
used to verify average access-time rat-
ings as supplied by the manufacturers of
the various drives.

continued
Table 1: The benchmark results show that the Northgate Turbo kit tops the list, followed by the SCSI and ESDI drives.
The three hard disk drive cards were the slowest performers. (All times are in seconds, except where noted.)
Hard disk drive Hard DOS seek and read File 110 1-megabyte file Coretest (ms)
seek
(average) 1sector 8sectors Total Read Write Write Read Average Average
seek 1Kbyte 1Kbyte seek trk/trk
seek
Northgate Turbo kit 16.6325 12.72 26.42 0.33 0.02 0.019 474 3.77 36.47 15.63
Columbia SCSI drive N/A N/A N/A 0.28 0.015 0.018 5.9 4.32 19 6
Core AT40F 4.545 8.35 12.8 0.35 0.014 0.014 4.25 4.48 10.43 2.27
Tandy SCSI drive N/A N/A N/A 0.18 0.016 0.019 5.6 4.65 28 6
Core AT43 7.485 10.61 20.09 0.24 0.017 0.016 5.64 5.55 20.08 4.08
Priam ID45-AT-D2 6.64 9.7 25.75 0.09 0.018 0.016 7.41 6.81 19.88 3.89
Toshiba MK-54FB 7.03 9.96 24.21 0.58 0.015 0.03 16.5 7.74 25.7 4.6
Fujitsu M2242AS2 9.8875 10.66 24.11 0.44 0.016 0.029 16.51 7.76 378 5.1
Rodime RO 3055 7.4575 10.67 26.97 0.35 0.016 0.018 8.26 7.78 21.86 6
Seagate ST251-1 7.8425 10.31 26.89 0.59 0.017 0.03 16.74 7.84 N/A N/A
Control Data Wren Il 7.0175 10.65 26.97 0.48 0.016 0.029 16.7 7.87 236 4.1
Micropolis 1333A 7.4575 10.54 26.95 0.45 0.016 0.03 16.73 7.87 27.83 5
MiniScribe 3053 71775 10.56 26.89 04 0.016 0.03 16.83 7.87 295 5.4
CMS F40-K 7.4375 10.59 26.86 0.24 0.016 0.029 16.66 7.88 29.2 4.7
Microscience HH-1050 8.2625 10.58 26.78 0.44 0.016 0.03 16.62 7.89 26.5 4
Plus Hardcard 40 10.24 12.39 52 0.14 0.025 0.031 17.21 13.77 39.5 6.88
CompuAdd FlashCard49 6.9725 10.2 81.34 0.29 0.047 0.045 36.45 36.29 27 7.61
SPC Scorecard 44 8.3125 10.8 81.22 0.31 0.045 0.043 36.58 37.89 24.07 4.77
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Table 2: Features and prices vary widely, even among supposedly similar disks.
Hard disk drive Suggested  Formatted Form Cylinders Heads Platters Interface

list price capacity factor

(megabytes)

CMS F40-K $995 42 Full-height, 5¥4 inches 1024 5 3 ST506
Columbia SCSI drive $995 42 Half-height, 3%z inches 834 3 2 SCsl
CompuAdd FlashCard 49 $549 49 Plug-in, 1V2-slot card 615 6 3 ST506
Control DataWren I $900 42 Half-height, 5%4 inches 989 5 3 ST506
Core AT40F $2156 40.4 Full-height, 5%4 inches 564 4 N/A ESDI
Core AT43 $876 43 Half-height, 5% inches 988 5 3 ST506
Fujitsu M2242AS2 $1000 43.2 Full-height, 5v4 inches 754 7 4 ST506
Micropolis 1333A $799 44 Full-height, 5V inches 1024 5 3 ST506
Microscience HH-1050 $750 4456 Half-height, 5¥4 inches 1024 5 3 ST506
MiniScribe 3053 $550 44 Half-height, 5% inches 1024 6 3 ST506
Northgate Turbo kit $695 42 Half-height, 5va inches 809 6 3 ST506
Plus Hardcard 40 $995 42.26 Plug-in, single-slot card 612 4 2 ST506
Priam ID45-AT-D2 $1050 42 Full-height, 5¥4 inches 1166 5 3 ST506
Rodime RO 3055 $1395 455 Half-height, 32 inches 872 7 4 ST506
Seagate ST251-1 $370 42.8 Half-height, 5%4 inches 820 6 3 ST506
SPC Scorecard 44 $795 44 Plug-in, 1V2-slot card 753 7 4 ST506
Tandy SCSI drive $1799 80 Half-height, 5% inches 823 6 3 SCSl
Toshiba MK-54FB $1190 49.2 Full-height, 5va inches 830 7 4 ST506
N/A—Information notavailable

Core AT43: The AT43 is a half-height
5% -inch drive with a fast average access
time of about 20 ms. It sells for $876
(plus $436 for the optional controller),
but it was the fastest standard ST506
drive I tested. It’s built like that prover-
bial tank and remains cool even after
hours of hard running.
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Even though the AT43 is shipped with
extensive setup software and manuals,
installation is on the difficult side and
time-consuming. Successful installation
of the drive was dependent on one key
step that was not spelled out: It’s vital
that you run the AT’s setup program be-
fore beginning Core’s setup. You should

also be preparedto get a floppy disk error
at every boot-up for the life of the ma-
chine if you also use its controller to con-
trol the floppy disks in your system. You
can still use the floppy disks with safety,
but the computer will have trouble during
the post portion of booting.

Fujitsu M2242AS2: This full-height
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Recording Head Average power  Weight Controller Software Documentation
code positioning consumption (pounds) Included/ Included
recommended
MFM Voice coil 09A 10 CMS recommended None 40-pageinstallation
manual
RLL Stepper motor 22.45W 1.9 Western Digital 7000-ASC Installation 50-page controller,
controller included software 149-page disk drive, and
30-page owner's manuals
RLL Voice coil N/A 1.6 Controller included PC-FullBak 35-pageinstallation,
on card 30-page controller, and
17-pagedrive manuals
MFM Voice coil 20W 3.8 CD-506 recommended None 16-page manual and
63-page technical
specification
MFM Voice coil 33w 7.3 Core CNTHCF controller Partitioning 47-page disk drive,
($436) recommended software 24-page controller, and
59-page software manuals
MFM Voice coil 1.5A 3.8 Core CNTHCF controller Partitioning 47-page disk drive,
($436) recommended software 24-page controtler, and
59-page software manuals
MFM Voice coll 296 W 6.6 None None 194-page technical
specification
MFM Voice coil 2A 6 None None 31-page instaliation
guide and 30-page
technical specification
MFM Voice coil N/A 4.2 Adaptec, Data Technology, None 31-page documentation
SCI, Western Digital,
or Xebec recommended
MFM \oice coil N/A 41 None Disk 34-page documentation
Manager
RLL Voice coil N/A 3 Adaptec ACB-2372 RLL Benchmark  37-page documentation
controller included software
RLL Voice coil 0.48A N/A Controller included Partition 74-page manual
on card and install.
software
MFM Voice coll 35W 6 None Installation 41-page installation
software guide and 132-page
user’s manual
MFM Voice caoil 0.8A 1.65 Any capable of controlling None 29-page documentation
872 cylinders with a step
rate of 5 usto 15 ms
MFM Stepper motor 12W 275 Any MFM, Disk 13-page installation
5.0 Mbit/sec Manager guide
recommended
MFM Voice coil 10W 1.8 Controller included SpeedStor, 6-page manual
on card SpeedCache
RLL Stepper motor 24 W 3.5 Adaptec AHA-1540 ($299) None 13-page manual
MFM Voice coll N/A 6.6 None None 47-page installation
guide and 15-page manual

S%-inch drive—with four platters and
seven heads—ranked in the top half of all
the drives in overall performance. De-
spite results that rank it near the bottom
of the ST506 group in most of the bench-
mark tests, it ends up in the middle of the
pack because of a relatively strong show-
ing in the 1-megabyte file read and write.

A slow average access time is one of
the reasons for its average showing;
while Fujitsu rates the drive as a 30-ms-
access device, the Coretest gaveita37.8-
ms score—the second slowest among all
drivestested. One thing it has going for it
is that it runs cool, making it a particu-
larly good choice for a cramped installa-

tion or an environment that isn’t always
comfort-controlled.

One area where the M2242AS2 falls
short is its documentation. With a 194-
page technical specification—the biggest
manual of any of the drives I tested—
you’d think you have it made. But the

continued
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manual is long on technical information
and short on practical information.

Because no end-user-oriented material
is found in the documentation, the drive
was relatively hard to install. After much
puzzling, I finally had to call Fujitsu’s
customer service to find out how to set a
jumper for DS2 (Disk Select). It was easy
to do—once I knew where the jumper
was; it wasn’t marked either on the drive
or in the manual. This type of problem
just shouldn’t happen in a $1000 product
of this complexity.

Micropolis 1333A: Another full-
height 5%-inch drive, the 1333A, with a
price of $799, is 20 percent less expen-
sive than comparable full-height drives.
This 44-megabyte drive is not one of the
hotter performers in the group, ranking
in the bottom half of the results in every
test. With a rated average access time of
28 ms versus a Coretest average access
time of 27.83 ms, this was one of the few
drives where my results were almost
identical tothe manufacturer’s specs.

After wrestling through the documen-
tation and installation procedures of
some of the other drives, the clearly writ-
ten, well-illustrated installation manual
that accompanied this drive made it a joy
to install. The 31-page manual is one of
the best examples of sparse yet useful
technical communicationsI’ve ever seen.

Microscience HH-1050: This half-
height 5 '%-inch drive packs 44.56 mega-
bytes of storage into its three platters and
five heads. Unfortunately, Microscience
wasn’t able to pack top performance into
the $750 unit, which ended up resting at
the bottom of the standard ST506 bench-
mark results. The ranking is based on the
device’s lackluster performance in the 1-
megabyte file read and write.

Other tests place the HH-1050 in the
middle of the speed curve, but it is the
slowest drive in this group on the impor-
tant 1-megabyte read test. Access time
isn’t to blame for the problem, since my
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Core AT43
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26.5-ms average access time Coretest re-
sults were even better than the 28-ms rat-
ing from the factory.

Like many of the drives here, it came
with a very technical manual. But I
didn’t really need it. There were no sur-
prises or special case instructions needed
to install this drive in the AT, so it was
easy to install. Its vaned outer case is ef-
fective in keeping it cool.

MiniScribe 3053: MiniScribe is an-
other well-respected drive maker whose
reputation shows in the sheer number of
drives the company has sold. At $550,
this half-height 5%-inch drive is one of
the lowest-priced drives I looked at. It’s a
solid, though not spectacular, perform-
er, with a showing in the bottom half of
the results. Its Coretest result, a 29.5-ms
average access time, didn’t live up to the
25-ms time stated by MiniScribe.

The 3053 waseasy to install because it
came with a custom version of Disk Man-
ager. I didn’t even need the 34-page man-
ual, which was full of technical detail.

A unique feature of the 3053 among
the drives I tested is that it has internal
diagnostics that flash 32 different error
codes when something goes wrong. Tell-
ing the service folks that the drive light is
flashing “long short long long™ is con-
siderably more effective than saying “my
drive doesn’t work.”

This drive shares one unfortunate trait
with other MiniScribe units: It gets quite
warm after several hours of use. While
heat is a frequent problem with 3%-inch
drives, most S%-inch drives get only
slightly warm. Not the 3053, although I
can’t say whether this has any long-term
implications for the drive’s reliability.
One thing is certain—you should use it
only in a well-ventilated case.

Priam ID45-AT-D2: Unlike most of
the other drives I tested, this full-height
5%-inch drive is designed for end-user
installation. At $1050, it’s on the high
side of the pricing scale, but it is one of

Northgate Turbo kit

the fastest standard ST506 drives I
tested, with an average seek time for the
Coretest that comes in below 20 ms. This
drive has no thermal problems and is
barely warm to the touch after extended
operation.

Installing the 42-megabyte drive isn’t
a problem, but it is a time-consuming
task. You’re warned not to do a low-level
format of the drive, since you’ll destroy
special format data that’s already on the
drive. Installation software is included,
and you need to prepare an installation
disk with MS-DOS on it. Still, the 41-
page installation guide takes you quickly
and easily through the installation
process.

Last but not least, a particularly nice
touch is a 132-page user’s manual that
covers all the technical bases not
contained in the installation manual.
Need instructions on installing the ID45-
AT-D2 in a Novell Network or under
Xenix? You’ll find it here.

Rodime RO 3055: This is a quirky little
half-height 3 %2-inch drive that, at $1395,
is quite expensive. The expense may
come because of its rated capacity of 45.5
megabytes, using four platters and seven
heads packed into a tiny package. But
there’s a problem: I couldn’t format it as
a45.5-megabyte drive because AT setup,
Disk Manager, and SpeedStor didn’t
contain a setup for a drive this large.

I contacted the company and found
that Rodime has software for formatting
the drive to its full capacity, but none was
available in time for this review. It was
suggested that I either partition the disk
into two logical drives, one of 32 mega-
bytes and one of 13.5 megabytes, or use
formatting software from Golden Bow to
try and establish a single large partition.

So I formatted it, using type 11 in the
AT setup, as a 35-megabyte drive. The
29-page manual that came with it was
nicely designed but essentially useless.
Between the problems of trying to take



Priam ID45-AT-D2

advantage of the drive’s full capacity and
a manual that contains no information on
end-user installation, this one was a real
pain to install. And to top it all off, it ran
hot to the touch (116 °F) after only a few
hours.

Seagate ST251-1: Venerable old Sea-
gate is the drive company that almost
everybody knows, and one of its latest
drives is the half-height 5% -inch ST251-
1. It’s a solid, though not spectacular,
performer that consistently turned in re-
sults that placed it in the middle of the
overall grouping. The stated average ac-
cess time of 28 ms is also a solid speed in
the middle of the pack. The drive runs a
bit warm, though not uncomfortably so,
and it makes strange raspy noises on
power-down. The saving grace of all this
isits price, $370, which makes it the least
expensive drive in this review.

The ST251-1 comes with Disk Man-
ager, adata cable, and a faceplate. Itisn’t
difficult to install. If you need help,
though, you’re not going to find it in the
13-page “universal installation” manual
that’s packed with the drive.

Toshiba MK-54FB: A full-height 5%-
inch drive, the $1190 MK-54FB has
good performance and a large capacity of
49.2 megabytes. The unit I tested was
quite noisy on reads and writes, but that’s
common on some drives and doesn’t
seem to be detrimental.

The MK-54FB was one of the fastest
drives I tested, coming in as the third-
best performer among standard ST506
drives. The rated access speed of 25 ms
was corroborated by the Coretest. While
the price of this unit is high, the perfor-
mance is also high, and it may be enough
of a factor for those users who need very
good performance to spend the extra
money.

Toshiba recommends Disk Manager
for installation but doesn’t supply it. The
OEM manual shipped with the drive was
written for technicians, not end users,
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Tandy SCSI drive

but there were no surprises or particular
problems in installation, so I wasn’t
forced to plumb the depths of the manual
too often.

Dedicated-Controller Drives

The drives in this category share one im-
portant feature: They come from the ven-
dor with a controller specially designed
to work optimally with the drive. This
category includes drives that win on per-
formance and lose on convenience, like
the Core AT40F and the two SCSI drives.

The difference between the drives in
this category and those listed above is
likethe difference between a tailored suit
and one you get off the rack: The dedi-
cated-controller drives, like the tailored
suit, will certainly fit better when your
needs are special. But the price you pay,
either in money or performance, will al-
most certainly be higher than for off-the-
rack standards. The exception to this is
the Northgate kit, which turns in top per-
formance for an excellent price.

Core AT40F: Core’s drives have a rep-
utation of being “Cadillac” drives, and
the full-height 5'%-inch AT40F fits into
that category. If you have the need for a
very fast hard disk drive, there’s little to
compare with this one, a 40.4-megabyte
drive with a wallet-clearing price of
$2156 (plus $436 for the optional
controller).

Why is it so expensive? For one thing,
it comes with its own ESDI card for the
IBM PC AT and compatibles. The full-
length 16-bit board replaces your current
disk controllers. It also offers incredible
speed. The benchmarks for the AT40F
were, across the board, among the fastest
of any drive I tested. We’re talking aver-
age seek times in the vicinity of 10 ms.

Like its non-ESDI AT43 cousin, the
AT40F is obviously designed for heavy
full-time use; and if you’re going to pay
$2592 for a hard disk drive and control-
ler, that’s the type of use you’ll be putting

Columbia SCSI drive

it to. It comes with extensive setup soft-
ware and three manuals, and the complex
setup procedure makes it difficult and
time-consuming to install. However, the
results are worth it.

Columbia SCSI drive: This drive uses
the Western Digital 7000-ASC Host Bus
Adapter (which has its own Z80 proces-
sor) and the Quantum half-height 3%-
inch drive, giving it a capacity of 42
megabytes. It is faster than the Tandy
SCSI drive and has documentation and
installation software designed for end
users. Unlike Tandy’s policy for its
drive, Columbia ships a friendly setup
program and an easy-to-follow setup
manual.

This ranked as the second-fastest drive
in the review, with a Coretest-estab-
lished average access time of 19 ms and
consistently fast results in the BYTE
benchmarks. Its $995 price tag isn’t
cheap, but if they follow the trends estab-
lished by other small computer equip-
ment, SCSI prices will be coming down.

But there’s more. Columbia includes
extensive technical documentation on the
interface and the drive itself. You don’t
have to read it; but if you're technically
inclined, it’s an excellent look at how
SCSI and ATs manage to fit together.

As I was writing this review, Western
Digital announced that it will sell its con-
troller, the 7000-FASST, directly to end
users. For a suggested list price of $485,
you getthe board alone; for $495, you get
a kit that includes the board, software,
manual, and cable.

Northgate Turbo kit. This is an Adap-
tec ACB-2372 RLL controller coupled
with a MiniScribe 3650R drive. The
$695 kit doesn’t rely on SCSI or ESDI
for throughput, but with its 16-bit RLL
controller and a 1-to-1 interleave, it man-
aged to come out on top of the perfor-
mance chart. The half-height 5%-inch
drive provides 42 megabytes of formatted

continued

JULY 1988 « BYTE 125



PRODUCT FOCUS
HARD DISK DRIVES

space and lets you use that space at a high
rate of throughput.

When you look at the testing results for
this drive, you’ll notice that the average
access time is quite slow for this group—
36.47 ms. Northgate maintains that it
doesn’t care about the access time, that it
optimizes for throughput. Judging from
the overall results, I can’t argue with
Northgate’s point of view.

The kit includes a disk of Northgate’s
benchmark software and a fairly small
(under 40 pages) manual. The disk I got
had been low-level formatted, and instal-
lation and setup were straightforward
procedures.

Tandy SCSI drive: Using a half-height
5%-inch Quantum SCSI drive that stores
80 megabytes and a 16-bit Adaptec con-
troller, Tandy’s high-capacity, high-
speed SCSI drive is a good example of
where hard disk drives may indeed be
headed. To pack 80 megabytes into the
drive, RLL encoding is used. The Adap-
tec controller has a 10-MHz direct-
memory-access chip to help speed up
performance.

The board is capable of controlling up
to three SCSI drives, ranging in size from
40 to 786 megabytes. I had hoped to be
able to test this controller with a 40-
megabyte drive, but Tandy is currently
selling only 80-megabyte SCSI drives.

At$1799 for the drive and $299 for the
controller, this drive is not cheap, but it’s
not an unreasonable price for the speed
and capacity. And this drive is quite fast.
It consistently came in as one of the best
performers, ranking fourth overall. Its
access time is only average for the group
tested, 28 ms. The good performance is

The CompuAdd FlashCard 49, SPC Scorecard 44, and Plus Hardcard 40 trade top

the result of the high (1.5 megabytes per
second) data transfer rate possible with
SCSI.

Tandy intends this drive to be installed
by an authorized Tandy service center,
and the documentation does not include
clear information for end-user installa-
tion. I did not have to lean on the docu-
mentation, since I simply plugged the
controller and drive in and had a working
combination. If you are not so fortunate,
the documentation won’t help to shorten
the troubleshooting time.

Drives on a Card

High-capacity hard disk drives have
come to add-in cards, and, like the ESDI
and SCSI drives, these cards use dedi-
cated controllers. But while the ESDI
and SCSI drives win on performance and
lose on convenience, the hard disk drive
cards win on convenience but lose on
performance.

SPC Scorecard 44: You’ll still need a
full 8-bit slot and a half in your IBM PC
or AT to fit in the $795 Scorecard 44
from Systems Peripherals Consultants. It
uses a Micropolis 3%-inch hard disk
drive and is very slow—a common prob-
lem with hard disk drive cards. As a mat-
ter of fact, this was the slowest drive
among all those I tested.

As an idea of its speed, it takes 10
times as long to read a 1-megabyte file
from the Scorecard 44 as it takes to read
the same file from the fastest drive in the
group. The Scorecard 44 comes with
SpeedStor for installation and also in-
cludes SpeedCache, a disk-caching pro-
gram that can at least help a bit with the
speed.

performance for compact size and ease of installation.
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The Scorecard 44 packs four platters
and seven heads into a tiny space, and,
surprisingly enough, it runs relatively
cool for all this. Since ease of installation
and use are large parts of the reason be-
hind this type of drive, it came as no sur-
prise that it’s quite easy to install.

CompuAdd FlashCard 49: Like the
Scorecard 44, the FlashCard 49 consists
of a 3%-inch drive and a card that re-
quires a full 8-bit slot and a half in your
IBM PC or AT. As the name implies, it
stores 49 megabytes in an incredibly
small space. The price is eyebrow rais-
ing: $549 seems too little to pay for all
this capacity.

Unfortunately, it joined the other
drives-on-a-card at the bottom of the
benchmark table. The drive is rated with
an average access time of 28 ms, and the
Coretest supported this with a rating of
27 ms. But the FlashCard 49, like the
Scorecard 44, fell short in the 1-mega-
byte file read and write times. These two
drives had similar times on the test—2 to
3 times slower than the next slowest
drive.

The FlashCard 49 uses a Seagate
ST157R drive coupled with a Western
Digital RLL controller. It comes with a
well-written manual that features spe-
cific installation instructions and useful
illustrations, and it is easy to get up and
running. PC-FullBak software was in-
cluded with the drive.

Plus Hardcard 40: Plus Development
was the first company to sell hard disk
drive cards. As its competition has
grown, the company has branched out to
provide cutting-edge technology, often at
premium prices. A case in point is the
$995 Hardcard 40. This little drive re-
quires only a single 8-bit full-length add-
in slot in your IBM PC or AT and delivers
42.26 formatted megabytes of storage.
Truly amazing. There are only two plat-
ters and four heads packed into the space,
but Plus uses RLL coding (and a few
other proprietary tricks) to get it all to
work.

The Hardcard 40 was the fastest of the
drive cards, and it turned in a perfor-
mance that placed it third from the bot-
tom of the benchmarks. The rated aver-
age access time of the Hardcard was one
of the slowest of any drive I looked at, 35
ms, and the Coretest turned in an even
slower figure of 39.5 ms.

Installing the Hardcard takes a bit
longer than the other drive cards because
of the custom installation and partition-
ing software, but the same software
makes the installation relatively easy. It
comes with everything you need for in-

continued



VIDEOTRAX DATA BACK-UP

WE )

Every human in the hemisphere who
owns a standard VCR has half of
what's needed to back up data. The
rest of what you need is neatly con-
tained on the new Videotrax® con-
troller board by Alpha Micro.

Slip the half-size Videotrax board
into the expansion slot of any PC.
Meaning any IBM; PC, XT, AT, Com-

& paq®386 or true compatible.

the hard disk you're covering for.

QUICK STUDY

Videotrax has been designed to
extremely demanding standards.
Sothatit won't put a lot of demands
on you. Anyone who can run a
VCR knows most of the drill. The
rest is covered by our menu-driven
software. By clear, concise docu-
mentation. And by a range of
backup modes that keeps it
simple:

Insert a blank video cas-
sette tape and follow the direc-
tions which appear on screen.
These guide you through the
painless steps for copying or
restoring an entire hard disk,
specificfiles, or only files mod-
ified since the last backup.

Meanwhile, Videotrax rigor-
ously monitors it-
self for proper
functioning.

WE MAKE
THE VCR
PART OF IT,

: TOO.

If you like, opt for

our enhanced Videotrax

VCR and experience the

/ extra joy of its automatic, un-
attended backup capabilities.

It will be a most prudent invest-
ment. Because, for the price of
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High-tech. Open your PC and stide the centroller board
into any expansion slot. Low-tech. Fook up VCR to com-
puler with standard connector cables.

Connect the computer to a VCR with
standard connector cables. And, as of
that moment, you are under the pro-
tection of a highly sophisticated, strin-
gently reliable, data backup system.
In fact, exhaustive testing and the
long term experience of over 20000
Alpha Micro users have proven Video-
trax technology to be more reliable
thanany other backup option avail-
able. More dependable, even, than

Corporate Headquarters: 3501 Sunflower, 0. Box 25059, SantaAna, CA 92799
©Alpha Microsystems 1988 Ml rights reserved, IBM is a registered trademark
of International Business Machines. Videolra:vis a registered trademark of Alpha
Microsustems. Compa is a reqistered trademark of Cgom pag Cenpder Corp.
Fadio Shack Conguder Cenlter is a registered trademark of Tandy Corporation.
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UST INTRODUCED IT.
AND ALREADY 50 MILLION
PEOPLE OWN HALF OF IT.

taping Dallas you can preserve your
most precious o data.Upto
80MB A, 0N 3 single

Your basic video
cassettes. Reliable,
TNeXPEensive,
easy to find.

cassette, at less than a tenth of the
cost of streamer tape.

And now the price is low. Just $399
for the board and $1199 for the board
and enhanced VCR, suggested retail.

And of course, if you ever require
service, your authorized Alpha Micro
dealer and our worldwide
network of factory service
centers will provide all the
support you need.

For the name of your near-
est Videotrax dealer, call Alpha
Micro at 1-800-992-9779. In
California, call 1-800-821-0612.

The Videotrax System.

It's a great leap forward in
backing up.

Circle 10 on Reader Service Card
(DEALERS: 11)

aipha mero

Available at RadIO ’ haek ComputerCenters®/Plus Computer Centers

and other fine computer dealers worldwide.
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CMS

1372 Valencia Ave.
Tustin, CA 92680
(714) 259-9555
Inquiry 898.

Columbia Data Products, Inc.
851 West 436, Suite 1061
Altamonte Springs, FL 32714
(305) 869-6700

Inquiry 899.

CompuAdd Corp.
12303-G Technology Blvd.
Austin, TX 78727

(512) 250-1489

Inquiry 900.

Control Data Corp.
8100 34th Ave. S
Minneapolis, MN 94043
(612) 851-4131

Inquiry 901.

Core International

7171 North Federal Hwy.
Boca Raton, FL 33431
(303) 997-6055

Inquiry 902.

Fujitsu America, Inc.
3055 Orchard Dr.
SanJose, CA 95134
(408) 432-1300
Inquiry 903.

Company Information

Micropolis Corp.
21211 Nordhoff St.
Chatsworth, CA 91311
(818) 718-5117
Inquiry 904.

Microscience International Corp.
305 North Mathilda Ave.
Sunnyvale, CA 94086

(408) 730-5965

Inquiry 905.

MiniScribe

1861 Lefthand Cir.
Longmount, CO 80501
(303).651-6000
Inquiry 906.

Northgate Computer Systems

13895 Industrial Park Blvd., Suite 110
Plymouth, MN 55441

(800) 548-1993

Inquiry 907.

Plus Development Corp.
1778 McCarthy Blvd.
Milpitas, CA 95035
(408)946-3700

Inquiry 908.

Priam Corp.

20 West Montague Expy.
San Jose, CA 95134
(408) 434-9300

Inquiry 909.

Rodime, Inc.

Peripheral Systems Division
29525 Chagrin Blvd., Suite 214
Pepper Pike, OH 44122

(216) 765-8414

Inquiry 910.

Seagate Technology
920 Disc Dr.

Scotts Valley, CA 95066
(408) 438-6550
Inquiry 911.

Systems Peripherals Consultants, Inc.
9747 Businesspark Ave.

San Diego, CA 92131

(619) 693-8611

Inquiry 912.

Tandy/Radio Shack
1800 One Tandy Center
Fort Worth, TX 76102
(817) 390-3700
Inquiry 913.

Toshiba America, Inc.
Disk Products Division
9740 Irvine Blvd.
Irvine, CA 92718

(714) 380-3000
Inquiry 914.

stallation, including a custom device
driver.

Which One for You?

When it comes time to buy a hard disk
drive, it’s important to remember that
not all the drives covered here are avail-
able to end users directly from their
manufacturers. Many are sold by distrib-
utors or value-added retailers, or sold
only as part of complete systems.

Thetype of dealer you buy from—and
the value of the software, hardware, and
support they add to the basic hard disk
drive—will have a dramatic impact on
the price of the hard disk drive package
and its ultimate worth to you. If you’re
buying a hard disk drive, it behooves you
to ask what brand and model you’re buy-
ing and precisely what is included.

I’ve also made it clear that few of these
drives are easy to install. Some require
advanced system knowledge to get them
working, and even the easiest require
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some knowledge of DOS and computer
hardware. If in doubt, go to a reputable
dealer who will install the drive for you.

Finally, what about reliability? All the
drives reviewed here have a claimed
mean time before failure of between
25,000 and 50,000 hours. That’s a long
time, and most drives haven’t been out
long enough to prove or disprove the
number in the general case. In any case,
reliability does seem to be increasing. I
wouldn’t be reluctant to count on any of
these drives for my important data.

But hard disk drives are notorious for
being flaky, and many’s the computer
user who’s found months of work lost in
a bum hard disk drive. The obvious
answer is to make backups. This month’s
Views from BIX on page 129 looks at the
factors that go into purchasing a tape
backup system and the reasons behind
the choices anumber of users have made.

Choosing which drive is best for your
system is far from an easy call. As I've

noted, each drive has its own idiosyncra-
sies. Prices vary widely, from less than
$400 to almost $2600. Though it’s far
from the cheapest, my particular favorite
is the Priam ID45-AT-D2, which just
about anyone can install, given a bit of
time and patience. The absolute price
leader is the Seagate ST251-1, which, at
$370, sells for a relatively small pre-
mium over many 20-megabyte drives.

Finally, if you’re looking for the best
price/performance ratio, you’ll have
trouble beating the Northgate Turbo kit.
At $695, it has a better overall perfor-
mance than some drives, like the Tandy
SCSI drive and Core AT40F, costing
over $2000. m

Stan Miastkowski is a BYTE contributing
editor, director of K+S Concepts (a
documentation and consulting firm), and
editor in chief of the OS Report newslet-
ter. He can be reached on BIX as
“stanm.”’



PRODUCT FOCUS
HARD DISK DRIVES

Views from BIX: Tape Backup Units

hen a hard disk drive crash can
destroy months of work, a reli-
able backup method becomes vital. BIX
users have turned to tape backup units
for many applications and are free with
their opinions and recommendations.
Speed, ease of use, cost, compatibility,
and reliability are the main issues they
deal with here.
—Curt Franklin, Senior Testing Editor,
BYTE Lab

NICK BARAN (technical editor,
BYTE) [nickbaran]: “I’d strongly rec-
ommend the Genoa or a similar tape
backup system for disk image backup.
It’s definitely worth the investment.
I’ve already had occasion to use it after
my hard disk drive crashed.”

LES TROYER [ltroyer]: “Buy an Ir-
win for backup and make an image to
tape. It takes about 5 minutes (while you
drink coffee). The Irwin takes care of
bad sectors automatically. Occasion-
ally, do a full file backup and restore to
up the performance due to fragmented
files.”

RUSSELL SCHNAPP [rschnapp]:
“We use the Emerald tape drive to back
up and archive our IBM PC-based
office automation product. We were
having problems with tapes seeming to
go bad. Since we bought the cartridges
from them, Emerald suggested we turn
them in, and they’d replace them. We
did, and they didn’t.

“They just sent them back and said
nothing was wrong, once they were re-
erased. They had no interest in the cause
of the tape failures. Then Emerald came
out with a new version of the tape back-
up software called ASP.

“We purchased ASP and found we
couldn’t get it to seek to the end of the
last backed-up volume on the tape.
Rather than trying to diagnose the prob-
lem (the drive was only a few months
old), they told us to buy a new drive.
That cost us $700 more. On the other
hand, when it works, it works well.
There are other companies that make
you pay through the nose for crud. At
least Emerald makes you pay through
the nose for useful stuff. They simply
don’t try to engender any customer loy-
alty through goodwill.”

RAY DUNCAN [rduncan]: “We have
been using the Emerald 60-megabyte

tape drive and 60-megabyte hard disk
drive unit for about a year on a 3Com
Ethernet system as the server. We’ve
had pretty good luck with the hardware.
Customer service at Emerald was pretty
good a year ago but has been going
downbhill since they got so ‘successful,’
it seems. We recently bought an expan-
sion drive for our IBM PC AT. It didn’t
fit in the box, we couldn’t get any rea-
sonable answers on the phone, and we
finally just had to stop payment on the
check to get their attention.”

RUSSELL SCHNAPP: “We use an
Emerald 60-megabyte tape drive to back
up several servers over our TiaraLink
LanWare network. It allows multiple
volumes per tape, file by file or image
(though we never use the latter). The
transfer rate is good, somewhere around
1 or 2 megabits a minute. The only
problem is that I don’t like Emerald’s
attitude. When the drive began rejecting
tapes right and left, they charged us al-
most the full cost of a new drive to fix/
replace it. It has now begun to reject
more and more tapes again. ASP will
not archive hidden or system files (and
maybe not even read-only files). This is
supposedly on purpose.”

TED BELZER [bunnyrabbit]: “We
just installed an Everex streaming tape
in an IBM PC AT with Novell NetWare
86. In order to be able to do both image
and file-by-file backups, the tape unit
must be co-located with the hard disk
drive to be backed up. This means the
file server must be booted as a nondedi-
cated file server when doing backups.
The Everex software allows for backup
of Novell’s system files when doing a
file-by-file backup should you wish to
do so, but for frequent file-by-file back-
ups, the inclusion of system files and ex-
ecutables just wastes tape.”

BARRY NANCE [barryn]: “I’ve
used the Tecmar QIC-60 tape backup
for the IBM PC AT and the Maynstream
tape backup unit. I greatly prefer the
Tecmar tape machine; it’s quicker and
seems to be more reliable.”

BRIAN COLLETT [bcollett]: “I
have an Everex tape drive (20-megabyte
streamer) in my machine, and it seems
to be working out very well. It backs
up the 10 to 12 megabytes I have on my
disk at the moment in under 10 min-
utes (I think it’s closerto 5, but I tend

to go elsewhere).

The Everex tape drive comes with
some very easy-to-use menu-driven
software that should make backing up
pretty nearly foolproof for just about
anyone, and it can even be set up so that
it knows when you should be doing your
backups.”

BARRY NANCE: “We used to have
the Maynstream tape backup unit at
work; we trashed it and got a Tecmar
QIC-60 in its place. Sometimes the
Maynstream would work, and some-
times it wouldn’t. We kept nursing it
along, eventually getting a new interface
card for it so that it would work with
ATs, and one day we just decided it was
more work than it was worth in back-
up/restore situations. We also decided
we couldn’t trust it any longer. In my
opinion, the Tecmar is a much better
unit.”’

TIM FROST [tfrost]: “We have a Ci-
pher 5400 that comes with Sytos soft-
ware. We use the same box on several
machines, with an interface card in
each. Sytos is fine for straight backups,
but the user interface is a bit impenetra-
ble if you need to do some of the more
complex selections and exclusions. If
you do a complete DOS. disk backup, it
can take an age to restore an individual
file. And remember to remove all RAM
disks, etc., before doing a backup; it
doesn’t tell you it’s short of RAM, just
runs very, very slowly.

“I have the Xenix version of Sytos,
but I never use it. The Xenix support
software also comes with a /dev/mt
driver, and we simply use tar or cpio.
You can make tapes with AT Xenix
(SCO) that are readable on several other
systems. Sun and NCR Tower are cer-
tainly OK. In some cases, you need to
use dd with conv=swab. Transfer in
both directions is OK. I don’t know
what the QIC number is, but it can use
DC600A or DC300XLP tapes. We use
the latter.”

Editor’s note: Views from BIX presents
a variety of informal, diverse opinions
fromusers of a selected class of products.
Messages chosen for publication may be
edited for length or clarity. The views
expressed are those of each message’s
author and do not necessarily reflect
those of BYTE or BYTE'’s reviewers.
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If our new
286 computer

is so terrific,

why doesn’t
it cost more!

This handsome piece of high-
tech wizardry is the new Dell
System 220.

It’s the first
286 computer
that runs at
20 MHz.

Which means
it’s as fast as most
386 computers,

running MS"OS/2 and MS-DOS’

at blistering speed. All from a
tiny corner of your desk.

Yet it costs less than half of
what most 386 computers sell for.

Which might lead you, quite
reasonably, to ask: How g
can Dell offer so much [’
for so little? :

Well, you buy direct
from us, the manufac-
turer. Eliminating com-
puter stores and their
salespeople-who can
add thousands of
dollars to a computer’s
cost, and the hassle of
a middleman.
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“Speed is a good thing. Safe, rel-

iable, no hassles speed is better

still’>-Al Poor, Editor’s Choice,
PC Magazine

We design and build our
computers right here in Austin.
Putting a premium on speed,

» compatibility, and
reliability.

We're already ship-
ping our version of MS
| OS/2,s0 you can run

| OS/2 applications,
now and in the future.

..includes a year’s
on-site support...in the
price of the computer.
This is the sweetest
support deal offered



by any computer vendor in the
business-Eric Knorr, PC World

And each computer goes
through a battery of diagnostic
checks, including a comprehen-
sive burn-in before shipment.

In addition, every computer

comes with a level of service most

computer stores can only envy.
Including expert technical

advice before you buy, and free

technical phone support after-

wards. Plus next-day on-site
repair during the first year.

We also give you a thirty-day
money-back guarantee, and a
one year limited warranty.

“If your desire for speed is inex-
haustible, (this is) the machine
for you...it’s reassuring when a
computer completes some opera-
tions even before your fingers
leave the keyboard?”

-Harry Miller, PC World

As one of the largest per-
sonal computer manufacturers
in the U.S., we've sold comput-
ers to large companies, small
companies, and everything in
between. Because of this, you
can be confident we'll be here
to support you now and in the
future.

After all, we've been offering
better computers, with better
service—at better prices.

Now, if you'd like the rest of
the details on our hyperfast
286 computer, and the rest of
our line, there’s only one more
thing you have to do.

Turn the page.
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The Dell
Computer

Store.

Welcome to our store. To buy or lease
a Dell computer, call (800) 426-5150.
We'll help you select the right system.

For service and technical support, call
our highly trained technicians at (800)
624-9896. In almost all cases, any prob-
lem can be solved over the phone.

These technicians are also supported
by Honeywell Bull service engineers
who can be dispatched to your office
by the next business day, should on-site
service be required. This optional
service contract is available in over 95%
of the United States, with over 1,000
engineers in 198 service locations*

We are so confident in our quality
products that we also provide a Total
Satisfaction Guarantee, which says that
any system bought from us may be
returned within thirty days from the
date it was shipped to you for a com-
plete refund of your purchase price.

We also offer a One Year Limited
Warranty, which warrants each system
we manufacture to be free of defects in
materials and workmanship for one full
year. During the one year period we
will repair or replace any defective prod-
ucts properly returned to our factory.

Call or write for the complete terms of
our Guarantee Warranty, and the
Honeywell Bull Service Contract. Dell
Computer Corporation, 9505 Arbore-
tum Blvd, Austin, Texas 78759-7299.

Dell products are available on a GSA
contract. Call us for GSA pricing.

132 BYTE -« JULY 1988

THE NEW
20MHz 386
SYSTEM

310.

The top of the line. It's the
highest performance 80386
computer available, faster than
the IBMt PS/2+ Model 80 and
the Compaqt 386/20. It runs

at 20 MHz, with the latest 32-
bitarchitecture for maximum
performance. And it’s com-
pletely MS® OS/2 compatible.
Since it also has Intel’st
Advanced 82385 Cache Memory
Controller, and high performance
disk drives, the System 310 is
ideal for intensive database
management, complex research
and development, CAD/
CAM, and desktop publishing.
As a network file server the
system offers an unbeatable
combination of price and
performance.

Standard Features:

Intelt 80386 microprocessor running at
20 MHz.

1 MB of 80 ns 32-bit RAM expandable
t(la 16 MB without using an expansion
slot.

Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed
static RAM.

Socket for 20 MHz 80387 coprocessor.

5.25"1.2 MB or 3.5" 1.44 MB diskette
drive.

Dual diskette and hard disk drive
controller.

Enhanced 101-key keyboard.

1 parallel and 2 serial ports.

200-watt power supply.

Real-time clock.

8 expansion slots (6 available with hard
disk drive controller and video
adapter installed).

Dell System Analyzer.

MS-DOS® and MS OS/2 compatible.

Security lock with locking chassis.

12 month on-site service contract
(Available on complete systems).

Options:

1 MB RAM upgrade kit.

20 MHz Intel 80387 math coprocessor.

2 MB or 8 MB memory expansion
boards.

THE NEW
20MHz 286
SYSTEM

220.

As fast as most 386 computers,
at less than half the price-more
power for the money than any
other system. An 80286 system
that runs at 20 MHz, with less
than one wait state. Completely
compatible for both MS-DOS
and MS OS/2 applications (it
runs OS/2 faster than IBM PS/2
Model 80), and with a remark-
ably small footprint, the System
220 is the ideal executive work-
station for database manage-
ment, business, or sophisticated
connectivity applications. The
system uses page-mode inter-
leaved memory; the page-mode
RAM operates at less than one
wait state, and inter-leaving
results in a performance increase
of about 15 percent.

Standard Features:

80286 microprocessor running
at 20 MHz.

1 MB of RAM expandable to
16 MB (8 MB on system
board).

Integrated diskette and VGA
video controller on system board.

One 3.5" 144 MB diskette drive.

Integrated high performance hard
disk interface on system board.

Enhanced 101-key keyboard.

1 parallel and 2 serial ports.

LIM 4.0 support for memory
over 1 MB.

Real-time clock.

Three full-sized AT+ compatible
expansion slots.

Socket for 80287 coprocessor.

Dell System Analyzer.

MS-DOS and MS OS/2
compatible.

Security lock with locking chassis.

12 month on-site service con-
tract (Available on complete
systems).

Options:

3.5"1.44 MB diskette drive.

Intel 80287 coprocessor.
SYSTEM 310 With Monitor and Adapter 2
1 MB RAM upgrade kits.
Hard Disk VGA | VGA | VGA
Drives Mono Color | ColorPlus With Monitor
SYSTEM 220 VGA | VGA | VGA
40MB-28ms $4009 | $4299 | $4399 M N RS U
S $4899 | $5099 | $5199 One Diskette Drive | $2299 | $2499 | $2599
150MB-18ms 40MB-29ms
ot $5399 | $5509 | $5699 P $2999 | $3199 | $3299
322MB-18ms 100 MB-29 ms
TMn $7399 | $7509 | $7699 Sl $3799 | $3999 | $4099




THE NEW
12.5MHz 286
SYSTEM

200.

A great value in a full-featured
AT compatible. An 80286 com-
puter running at 12.5 MHz, this
system is completely MS OS/2
compatible. It's ideal for general
business applications, as well as

software development, local area
networks, CAD/CAM, and desk-

top publishing. The System 200
offers high speed drive options,
industry standard compatible
BIOS, and on-site service. At
these low prices, the System 200
is the best value in the 80286

marketplace. As Executive Com-

puting said of this computer’s
predecessor, “If faster processing
speed and low cost are two key
issues affecting your purchase
decision, this machine might be
the ideal choice for your office”’

Standard Features:

Intel 80286 microprocessor running at
12.5 MHz.

640 KB of RAM, expandable to 16 MB
(4.6 MB on system board.)

5.25"12 MB or 3.5" 1.44 MB diskette
drive.

Dual diskette and hard disk drive
controller.

Enhanced 101-key keyboard.

1 parallel and 2 serial ports.

200-watt power supply.

Real-time clock.

6 expansion slots. (4 available with
hard disk drive controller and video
adapter installed).

Socket for 8 MHz 80287 coprocessor.

Dell System Analyzer.

MS-DOS & MS OS/2 compatible.

Security lock with locking chassis.

12-month on-site service contract
(Available on complete systems).

THE NEW
8088
SYSTEM

100.

A full-featured, yet economical
one-piece computer for office,
school, or home. This system is
fast, easy to use, and ready to
run with Dell Enhanced MS-
DOS 3.3, Microsoft® DOS Man-
ager, and Microsoft Works soft-
ware—more than a $400 value,
included at no extra charge.
Complete MS-DOS compatibility
means you can run thousands
of programs for business, per-
sonal finance, education,and
entertainment. And the System
100 can grow, with the high
quality options listed below. A
price leader in 8088 technology,
the System 100 boasts an inno-
vative design that allows for more
power, speed and convenience
than most of its competitors.

Standard Features:

Intel 8088 microprocessor run-
ning at 9.54 MHz selectable
to 4.77.

640 KB of RAM.

3.5" 720 KB diskette drive.

Diskette drive controller inte-
grated on system board.

Integrated high-quality 84-key
keyboard.

1 serial and 1 parallel port.

Two full-sized expansion slots
available when video adapter
is installed.

One half-sized expansion slot used
for video adapter.

Socket for 8 MHz 8087
COprocessor.

Internal speaker with earphone
jack and volume control.

Security Tie-Down bracket.

PRINTERS. We now offer a full line

of PC-compatible dot matrix and laser
printers. Our dot matrix printers range
from inexpensive near-letter quality
printers to the highest resolution printers
available. Our laser printers include some
of the fastest, most reliable printers ever
made. All are 300 dots per inch, and all
support serial and parallel interfaces. And
all printers come with our 30-day money-
back guarantee and a one year warranty.

LASER PRINTERS
Laser System 150 $5,995
15 pages per minute, textand graphics

Correspondence quality at 132 cps
Letter quality at 66 cps
Standard parallel and serial interfaces

1.5MB standard memory,expandable | Wide carriage
el inter System 600 $499.95
Dual 250-sheet input trays Pnn‘ter ystem, 42
9-wire dot matrix
Laser System 80 $3,195 Draft quality at 240 cps

8 pages per minute text and graphics

Near-letter quality at 60 cps
15 MB standard memory, expandable

Standard parallel interface

to 2.0 MB 12.6 KB Buffer (expandable to 28.6 KB)
Laser System 60 $2,195 Wide carriage
6 pages per minute, textand graphics | pio o System 300 $199.95
15 MB standard memory, 0 uive dotaiateix
expandable to 2.0 MB Draft quality at 144 cps
DOT MATRIX PRINTERS Near-letter quality at 36 cps
Printer System 800 $699.95 Four standard fonts
Highest resolution textand graphics | Paper parking
from a 24-wire dot matrix printer | 4 KB buffer

Draft quality at 200 cps Standard Parallel interface

PERIPHERALS. With our unique

manufacturing capabilities, we can build
a system to your exact specifications. We
offer monitors, modems, graphics boards,
tape backups, hard drives, diskette

DB RAM uperade ki i e drives, expanded memory boards, a serial
8 MHz Intel 80287 coprocessor. Microsoft Works. mouse, and more. Call for details.
SYSTEM 200 With Monitor and Adapter Options: ; { Operating System SO&W&I‘E
Fard Dok | wom | VGA | VoA | VoA | 3-9"720 KB diskette drive. Dell Enhanced MS-DOS 3.3 with disk cache and other
ives Mono | Color |Color Plus 8 MHz Intel 8087. utilities $1199 5

20MB | 52099 | $2299 | 52499 | s259% T e Dell MS OS/2 Standard Edition 1.0 $324.95
40MB-40ms| $2299 | $2499 | $2699 | $2.799 SYSTEM 100 Mono | SGA [ vGA T vaa
2:;’?: ) 2500 0 | A | B | 190 | 5199 [ 120 | 1 SOFTWARE. Complete your system

Esoy  [3200°) S35 IR INAERA | R o with software: accounting, communications,
ey | 97 | 9% | suo9 | sew || Bt | MO MR 9 | dasktop publishing, graphics, home, spread-
S22MB | 557199 | 85999 | 96199 | s6299 | [20MBHard | 4509 | 51609 | 51,799 | 1999 sheet, training, word I'OCCSSiD.g, and inte-

Circle 290 on Reader Service Card

grated packages. Call for more information.

TO ORDER, CALL
800-426-5150

IN THE U.S. AND CANADA

DELL

COMPUTER
CORPORATION

All Frices and specifications are subject to change without notice. Please inquire for current details.
Dell cannot be responsible for errors in typography or photography. In Canada, leasing is not cur-
rently available, and configurations and pricing may vary. *Availagle on System 100 at extra charge.
Mictosoft® MS® and MS-DOS® are owned by Microsoft Corporation. tSignifies registered or
unregistered trademarks owned by entities other than Dell Computer Corporation. ©1988 DELL

COMPUTER CORPORATION.
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Of these five AT
compatibles, Amdek’s
system ranks tops in
performance, and PC’s
Limited comes in as
the best buy

John Unger and
Stan Miastkowski

he current crop of PC AT-com-

patible computers is pushing

performance beyond that of the

IBM PC AT. Granted, most AT
compatibles don’t yet have the speed and
flash of 80386 machines. But high-speed
80286 systems are more and more close-
ly approaching the performance of 80386
systems, are well-tested and reliable, and
still sell for far less than fully equipped
80386 systems. In short, they don’t shirk
in performance, don’t break budgets, and
don’t break down.

The Amdek System/286A, Arche
Rival 286, Epson Equity II+, Leading
Edge Model D2, and PC’s Limited Sys-
tem 200 are 80286-based computers that
run at 10 MHz or higher. While they are
all IBM PC AT-compatible, they differ
in details: Besides varying clock speeds,
internal components such as graphics
cards and hard disk drives are different,
and the basic design of the motherboards
differs significantly from machine to ma-
chine. In this review, we’ll look at each
machine and then do a side-by-side com-
parison with BYTE’s new benchmarks to
give you a good idea of where each com-
puter’s strengths and weaknesses lie.
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SYSTEM REVIEW

Outclassing
the AT

Amdek System/286A

The Amdek System/286A is a small-foot-
print microcomputer built on the same
chassis as the Amdek System/386 com-
puter I reviewed in the May BYTE. Am-
dek takes advantage of the modularity
built into its system bus design. The
CPU, system RAM, and ROM are
mounted on a card that fits into one of
the standard 16-bit AT-style expansion
slots on the system bus. This configura-
tion allows Amdek (or WYSE Technol-
ogy, Amdek’s parent company, which
actually manufactures the Amdek micro-
computers) to change the computer
models by simply replacing the CPU
board.

The 12.5-MHz CPU on the System/
286A can be switched to run at a slower
8-MHz clock speed for better compat-
ibility. The machine has a convenient
16-character LCD window on the front
panel that displays the time or date and
CPU clock speed, or a bar graph that
shows the amount of CPU activity.

My test system had an EGA monitor,
along with a 1.2-megabyte 5 '4-inch flop-

Arche Rival 286

py disk drive, a 40-megabyte hard disk
drive, and 1 megabyte of dynamic RAM
(DRAM). The cost for this configuration
is $4345. The review unit was also
equipped with the Paradise EGA card.

The View

The combination of Paradise’s half-
length EGA card and the Amdek Moni-
tor/722 produced excellent color graph-
ics and text. When it’s in monochrome
text mode, the monitor has the capability
to switch from white characters on a
black background to either orange or
green characters on a black background.
All my “serious” software and my CGA
games ran perfectly on this display
combination.

Hardware and Performance

As the benchmark results show, the Sys-
tem/286A is one of the best-performing
80286-based microcomputers that BYTE
has reviewed. The system’s fine perfor-
mance is due to the CPU clock’s high
speed (12.5 MHz) and to the fact that the
hardware imposes no wait states on the
system. For compatibility with some
software and expansion boards, you can



Epson Equity Il +

also run the CPU at 8 MHz with one wait
state. You switch the CPU speed by
pressing a button on the front panel or by
invoking a utility program. For mathe-
matically intensive tasks, the system ac-
cepts either a 6-MHz or 10-MHz 80287
COProcessor.

The Control Data Corp. (CDC) 40-
megabyte hard disk drive in my review
system did not degrade the system’s per-
formance. It had an average access time
of 24 milliseconds and a data transfer
rate of 165K bytes per second, as re-
ported by the Coretest program. Using
Amdek’s disk-caching program in-
creases the speed of some disk-intensive
tasks by as much as 20 percent.

The 1 megabyte of system memory is
mounted on a piggyback daughterboard
that is connected to the CPU mother-
board via a special bus. This card combo
is mounted in an extra-wide expansion
slot on the left-hand side of the computer.
Two DB-9 RS-232C male serial ports
and a single DB-25 female parallel port
are located on a half-length expansion
card mounted in one of the 8-bit slots.
The full-length disk controller card fills
a 16-bit slot and has cabling for two flop-
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Leading Edge Model D2

py disk drives and two hard disk drives.
The EGA video card takes up a second
16-bit slot.

This configuration leaves you with
three 16-bit slots and one 8-bit slot free;
the 8-bit slot isn’t really usable for some
purposes, though, because the second
serial port is mounted on the cover of the
adjacent empty expansion slot.

Essential Software

For the System/286A, Amdek supplies
an enhanced version of MS-DOS 3.20
that includes a number of utility pro-
grams. The most useful of these is an on-
line HELP command for all the DOS com-
mands and programs. This feature is
essential;, Amdek’s documentation on
MS-DOS is skimpy and includes no ex-
planation of EDLIN or Debug.

Fast computers can come in small
packages. If you are looking for one of
the top-performance AT compatibles and
don’t need to install more than three half-
height storage devices, the System/286A
is an excellent choice. Its modular CPU
design gives it the added benefit of being
easily upgraded—you can simply add a
new expansion card.—Jokn Unger

PC'’s Limited System 200

Arche Rival 286

Arche Technologies is a new contender
in the AT clone sweepstakes, with a dis-
tinctive yellow-arch corporate logo that’s
reminiscent of a certain fast-food chain.
The Arche Rival 286 has the rather un-
usual distinction (for a compatible) of
being made in the U.S., although many
of its parts, including the floppy disk
drive and some of the chips, are, not sur-
prisingly, of Japanese extraction.

The system comes in a rather bewil-
dering array of choices. The entry-level
model goes for $1995 and includes 640K
bytes of RAM, a single 1.2-megabyte
5%-inch floppy disk drive, and a 14-inch
diagonal monochrome monitor.

If you have Cadillac tastes, you can
equip your Arche Rival 286 with the
works: 1 megabyte of RAM, a second
1.2-megabyte 5 % -inch floppy disk drive,
a high-speed 80-megabyte hard disk
drive, and an EGA monitor. That will set
you back $4395.

The unit I tested had 1 megabyte of
RAM, a single floppy disk drive, the

continued

JULY 1988 « BYTE 135



REVIEW

OUTCLASSING THE AT

Amdek System/286A Arche Rival 286 Epson Equity 1+

Company Amdek Corp. Arche Technologies, Inc. Epson America, Inc.
1901 Zanker Rd. 48835 Kato Rd. 2780 Lomita Blvd.
SanJose, CA95112 Fremont, CA 94539 Torrance, CA 90505
(800) 722-6335 (800) 422-4674 (800) 421-5426

Components Processor: 12.5-MHz 80286 with Processor: 12-MHz 80286 with Processor: 12-MHz 80286 with
zero wait states, switchable to 8 one wait state, switchableto8 MHz  one, two, three, or four wait states,
MHz with one wait state; optional with zero wait states; socket for switchable to 8 MHz with one wait
80287 (6- or 10-MHz) math 80287 math coprocessor state; optional 80287 (8-MHz) math
coprocessor Memory: 640K bytes of 100-ns coprocessor
Memory: 1 megabyte of DRAM, RAM, expandable to 1 megabyte Memory: 640K bytes of DRAM,
expandable to 16 megabytes; 32K on system board; diagnostics in expandableto 15.5 megabytes;
bytes of ROM; Phoenix ROM BIOS ROM 32K bytes of ROM
version 1.83 Mass storage: One 1.2-megabyte Mass storage: 1.2-megabyte 5Va-
Mass storage: 1.2-megabyte 5Vs- 5Ys-inch floppy disk drive; optional inch floppy disk drive; optional 40-
inch floppy disk drive; optional 40- 20-, 40-, 65-, 80-, or 140-megabyte = megabyte hard disk drive
megabyte hard disk drive hard disk drive Display: Optional Epson Enhanced
Display: Optional Amdek color Display: Amber-phosphor color display
EGA display, 80 characters by 25 monochrome; 14-inch diagonal flat ~ Keyboard: 101 keys in IBM
lines, 640- by 350-pixel resolution screen, 1000-line resolution enhanced keyboard layout
Keyboard: 102 keys in IBM Keyboard: 101 keysin IBM /O interfaces: One DB-9 RS-232C
enhanced keyboard layout enhanced keyboard layout serial port; one DB-25 parallel
I/O interfaces: Two DB-9 RS-232C /O interfaces: One DB-9 and one printer port; three 16-bit and three
serial ports; one DB-25 parallel DB-25 RS-232C serial port; one 8-bit expansion slots
printer port; six 16-bit and two 8-bit ~ DB-25 parallel port; one DB-9
expansion slots monochrome monitor port; two 8-

bit and six 16-bit expansion slots
Size 6% x 15 x 17 inches; 23 pounds 6 x 17 x 17 inches; 52 pounds 6 x 15% Xx 1654 inches;
23 pounds

Software Microsoft MS-DOS 3.20; Microsoft MS-DOS 3.3; systemsetuponhard  Microsoft MS-DOS 3.3; Microsoft

GWBASIC 3.20; custom utilities disk drive GWBASIC 3.20; custom utilities;
hard disk cache
Options Monitor/432, VGA monochrome: 384K-byte memory expansion: Multimode graphics adapter: $149

Documentation

Price

$245
Monitor/732, VGA color: $625
Monitor/722, EGA color: $750

64-page Amdek System 286A
Installation and Assembly Guide;
110-page Amdek Enhanced
MS-DOS 3.2 User's Guide

With 1.2-megabyte 5%s-inch floppy
disk drive; no monitor or display
adapter: $2495

With 1.2-megabyte 5%-inch floppy
disk drive and 40-megabyte hard
disk drive; no monitor or display
adapter: $3595

System as reviewed: $4345

Inquiry 883.

$200

EGA monitor: $600

1.2-megabyte 5%-inch floppy disk
drive: $200

20-megabyte hard disk drive: $300
40-megabyte hard disk drive: $600
65-megabyte hard disk drive: $800
80-megabyte hard disk drive: $1400

User’s Guide; Microsoft MS-DOS
User’s Guide and User's
Reference; Microsoft GWBASIC
User's Guide and User's Reference

With 1.2-megabyte 5%-inch floppy
disk drive and monochrome
system: $1995

Withtwo 1.2.-megabyte 5Vs-inch
floppy disk drives, an 80-megabyte
hard disk drive, 1 megabyte of
RAM, and EGA monitor: $4395
System as reviewed: $2595

Inquiry 884.

EGA card: $299
Monochrome monitor: $149
Color monitor: $449

EGA monitor: $599

User's Guide and Diagnostics;
Epson GWBASIC for the Equity+
System; Epson MS-DOS for the
Equity+ System

With 1.2-megabyte 5Vs-inch floppy
disk drive; no monitor or display
adapter: $1899

With 1.2-megabyte 5V4-inch floppy
disk drive and 40-megabyte hard
disk drive; no monitor or display
adapter: $2999

System as reviewed: $3897

Inquiry 885.
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Leading Edge Model D2

PC’s Limited System 200

Leading Edge Hardware Products, Inc.
225 Turnpike St.

Canton, MA 02021

(800) 872-5323

(617) 828-8150

Processor: 10-MHz 80286 with one wait
state, switchable to 8 MHz and 6 MHz
with one wait state; socket for 80287
math coprocessor

Memory: 640K bytes of 120-ns RAM,
expandableto 1 megabyte on system
board

Mass storage: 1.2-megabyte 5%4-inch
floppy disk drive; optional 30-megabyte
or 64-megabyte hard disk drive

Display: Green-phosphor monochrome;
12-inch diagonal

Keyboard: 101 keys in IBM enhanced
keyboard layout

1/O interfaces: One DB-9 RS-232C serial
port; one DB-25 parallel port; one EGA
monitor port; two 8-bit and four 16-bit
expansion slots

6 x 15%2 x 16 inches; 46 pounds

MS-DOS 3.20; GWBASIC 3.20; system
diagnostics; system setup; Leading Edge
Word Processor

None available

Operator's Guide; MS-DOS Reference
Manual; Guide to BASIC; Word
Processing User's Guide

With single 1.2-megabyte 5%a-inch floppy
disk drive: $1495

With 1.2-megabyte 5Vs-inch floppy disk
drive and 30-megabyte hard disk drive:
$1995

System as reviewed: $2495

Inquiry 886.

Dell Computer Corp.
9505 Arboretum Blvd.
Austin, TX 78759
(800) 426-5150

Processor: 12.5-MHz 80286 with one
wait state, switchable to 6.25 MHz with
one wait state; optional 80287 (either 6-
MHz or 8-MHz) math coprocessor
Memory: 640K bytes of 120-ns DRAM,
expandable to 16 megabytes with up to
4.6 megabytes on system board with
optional SIMM modules; 32K bytes of
ROM; Phoenix BIOS version 3.07 08
Mass storage: 1.2-megabyte 5Va-inch
floppy disk drive; optional 1.44-megabyte
3Y2-inch floppy disk drive; optional 40-
megabyte hard disk drive

Display: Optional Mitsubishi XC-1429C
color VGA display

Keyboard: 101 keys in IBM enhanced
keyboard layout

1/0 interfaces: Two DB-9 RS-232C serial
ports; DB-25 parallel printer port; four 16-
bit and two 8-bit expansion slots

6%s X 2114 x 17V2 inches; 41 pounds

Microsoft MS-DOS 3.30; Microsoft
GWBASIC 3.22; custom utilities

14-inch VGA monochrome monitor: $250
14-inch EGA monitor: $700

VGA card: $300

20-megabyte hard disk drive: $370
40-megabyte hard disk drive: $600
40-megabyte 28-ms hard disk drive:
$900

1.44-megabyte 3V2-inch floppy disk
drive: $200

360K-byte 5¥4-inch floppy disk drive:
$150

512K-byte RAM: $200

286 Owner's Manual; MS-DOS 3.30
Enhancement Guide; System 200
Support Manual; MS-DOS User's Guide;
MS-DOS 3.30 User's Reference;
Microsoft GWBASIC Interpreter User's
Reference

With 1.2-megabyte 5Vs-inch floppy disk
drive, monochrome display adapter and
monitor, and 20-megabyte hard disk
drive: $1799

System as reviewed: $3599

Inquiry 887.

monochrome monitor, and a 20-mega-
byte Seagate ST225 hard disk drive—a
configuration with a list price of $2595.

Using 100-nanosecond RAM, the
Rival 286 runs at 12 MHz with one wait
state or at 8§ MHz with zero wait states.
Speed selection is a simple matter of
pressing a button on the front panel of the
system unit. There’s also a reset switch
and a keylock on the front.

Keeping It Small

Inside the case, the Rival 286 has a par-
ticularly neat appearance; in fact, it
looks almost empty. The motherboard is
anincredibly small 8% by 12 inches; yet,
despite its size, it doesn’t look crowded.
The primary reason for this is that the
Arche folks decided to use the whole
Chips & Technologies 80286 support
set—a group of six application-specific
integrated circuits (ASICs) that eliminate
a multitude of individual chips. Another
reason for the small motherboard is that
some functions that are normally sup-
ported on an AT-type motherboard, such
as I/O ports, are relegated to add-in
boards.

The Rival 286 has eight expansion
slots: two 8-bit and six 16-bit. A Hercu-
les-compatible monochrome graphics
adapter takes up one of the 8-bit slots. A
serial/printer/game-port card takes up a
single 16-bit slot, as does a hard disk
drive/floppy disk drive controller that ac-
cepts both 3%2-inch and 5 %-inch drives.
The hard disk drive is mounted at the
very bottom of a drive stack that can take
a total of three half-height drives.

Easy on the Eyes
The display of the Rival 286 is most im-
mediately noticeable for its 14-inch diag-
onal size. It uses the flat-screen technol-
ogy that Zenith first introduced last year.
The Rival’s monitor is Taiwan-made and
of indeterminate manufacture; the moni-
tor’s only internal identification, Zemin-
tron Ltd., is on the neck of the flat-screen
tube. Couple the flat display with the
large character size, and it’s a great
monitor for pampering your eyes.
Although the Rival 286 is available
without a hard disk drive or with various
floppy disk drives of various capacities,
the unit I tested came with a venerable,
albeit slow, Seagate ST225. The Coretest
showed an average seek time of 70.8 ms
and a data transfer rate of 159.1K bytes
per second—not exactly speedy. In a
disk-intensive application such as a data-
base, using a drive this slow can serious-
ly bog down system performance, 12-
MHz processor speed notwithstanding.
continued
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Amdek System/286A PC'’s Limited System 200 Arche Rival 286 Leading Edge Model D2 Epson Equity |1+

APPLICATION-LEVEL PERFORMANCE

WORD PROCESSING Amdek PC’sLtd. Arche LE-D2 Epson DATABASE Amdek PC’sLtd. Arche LE-D2 Epson
XyWrite i1+ 3.52 Med/Lrg Med/Lrg Med/Lrg Med/Lrg Med/Lrg dBASE lll+ 1.1

Load (large) b RK] 115 15 115 Copy 1:01 :56 2:52 1:.07 1:17

Word count :04/:28 :05/:34 :03/:36 :06/:42 :06/:43 Index 14 22 23 20 23

Search/replace :06/:25 :08/:33 :08/:37 :09/:37 :10/:37 List 2:24 2:05 1:56 2:43 3:13

End of document :02/:11 :03/:22 :02/24 :02/:23 :03/:22 Append 2:25 1:50 3:27 2:09 2:31

Block moves 121112 12112 :07/:07  .08/:08 :15/:115 Delete 03 :03 .04 :02 :04

Spelling check 112/1:29 :15/1:49 :16/1:56 :17/2:16 :18/2:17 Pack 1:02 1:42 2:.04 1:48 1:50
Microsoft Word 4.0 Count b 119 119 116 18

Forward delete 2:12 22 24 .28 .28 Sort 1:07 1:23 1:55 1:20 1:39
Aldus PageMaker 1.0a

Load document :05 :06 119 113 :07 O Index: 1.6 1.4 1.0 14 1.1

Change/Bold :31 :40 47 :53 :50

Align right :26 :31 :37 :38 :38 SCIENTIFIC/ENGINEERING

Cut 10 pages 24 26 :31 :30 :32 Amdek PC'sLtd. Arche LE-D2 Epson

Place graphic :07 :07 :09 :09 :08 AutoCAD 2.52

Printtofile 2:00 2:34 3:19 3:03 3:.06 Load SoftWest 1:34 1:25 1:37 2:06 1:58

Regen SoftWest 1:01 1:06 15 117 1:45 1:39
O Index: 2.2 1.9 1.8 1.7 1.6 Load StPauls 23 :20 21 125 :23
Regen StPauls 11 12 114 116 116

SPREADSHEET Amdek PC'sLtd. Arche LE-D2 Epson Hide/redraw 18:41 21:11 24:53 30:01 29:16
Lotus 1-2-3 2.01 STATA 1.5

Block copy :05 :05 :06 :07 :07 Graphics 1:54 1:27 3] 2:22 3:27

Recalc 02 02 03 :03 :03 ANOVA 2/ 24 21 :30 31

Load Monte Carlo :20 22 23 :36 :38 MathCAD 2.0

Recalc Monte Carlo :05 :06 :09 114 B IFS800 pts. 29 :33 138 :39 143

Load rlarge3 :05 :05 :06 :09 :09 FFT/IFFT 1024 pts. 32 :36 :35 41 47

Recalc rlarge3 :01 :01 :02 :02 :02

Recalc Goal-seek :04 :05 :09 .07 .08 O Index: 2.1 2.0 2.0 1.5 1.5
Microsoft Excel 2.0

Fill right :06 :08 :09 110 110 COMPILERS Amdek PC’sLtd. Arche LE-D2 Epson

Undo fill 2:32 3:13 3:25 4:.05 4.04 Microsoft C 5.0

Recalc :01 .01 :03 .04 :01 XLispcompile 5:39 6:50 8:41 7:01 7:56

Load rlarge3 :31 :38 41 .48 46 Turbo Pascal

Recalc rlarge3 02 :02 :02 :03 02 Pascal S compile 07 :07 10 110 :09
O Index: 2.2 21 1.5 1.3 1.6 O Index: 1.7 1.5 1.1 1.2 1.2

All times are in minutes and seconds. Indexes show relative performance; for all indexes, an 8-MHz IBM PC AT=1.

LOW-LEVEL PERFORMANCE!

CPU Amdek PC'S Arche LE-D2 Epson DISK I/0 Amdek PC'S Arche LE-D2 Epson VIDEO Amdek PC'S Arche LE-D2 Epson

Ltd. Ltd. Ltd.
Matrix 606 718 783 900 8.98 Hard Seek* Text
String Move Outertrack 333 335 666 332 333 Mode 0 1486 1137 NA NA 1232
Byte-wide 3407 5024 5323 6349 6300 Innertrack 332 328 668 331 331 Mode 1 1488 114 NIA N/A 1233
Word-wide Half platter 9.98 997 1994 666 9.99 Mode 2 1452 11.2 N/A NA 1184

Odd-bnd. 34.06 5026 5340 6349 63.00 Fullplatter 1333 1336 333 10 13.29 Mode 3 14564 11.2 NA  NA 1183
Even-bnd. 1705 2512 2653 3174 32.00 Average 749 749 1664 582 748 Mode 7 NA 1018 6.0 9.9 NIA

Sleve 3565 46.12 4864 57.70 58.00 DOS Seek Graphics
Sort 4039 5282 5558 67.00 66.00 1-sector 1081 1078 1596 1211 1068 CGA:
8-sector 3370 2499 4745 1255 26.98 Mode 4 274 318 NA N/A 4.14
O Index: 2.1 1.61 1.51 1.28 1.28 File I/08 Mode 5§ 273 32 N/A N/A 4.16
Seek 0.11 019 045 013 027 Mode 6 288 341 N/A N/A 4.35
FLOATING POINT?2 Read 0.01 0.01 0.0194 0.03 0.0201 EGA:
Amdek PC’'S Arche LE-D2 Epson Write 0.02 0.0158 0025 0.08 0.0231 Mode 13 487 529 N/A N/A 6.9
Ltd. 1-megabyte Mode 14 531 586 N/A N/A 7.52
Math 3155 29.1 31.1 372 4083 Write 804 806 97 47 8.4 Mode16 525 584 NIA N/A 7.51
Error3 0.0 0.0 0.0 0.0 0.0 Read 7.56 75 8.1 58 7.65 Hercules
Sine(x) 1237 1105 1334 1598 16.03 Mode225 N/A N/A 324 390 N/A
Error 20E-9 20E-9 20E-9 20E-9 20E-9 O Index: 1.3 1.2 0.8 1.3 1.0
eX 1089 978 1143 1375 13.81 O Index: 1.0 1.1 1.5 1.2 0.9
Error 10E-9 10E-9 1.0E-9 1.0E-9 1.0E-9
O Index: 1.6 1.7 1.5 13 1.2 CONVENTIONAL BENCHMARKS
Amdek PC'S Arche LE-D2 Epson
N/A=Not applicable; mode not supported by graphics adapter. Ltd.
1 Alltimes are in seconds. All figures were generated using the 8088/8086 version of Small-C (16-bit integers). Figures LINPACK 63340 574.19 669.76 80395 805.48

for 80386 machines do not use 80386-specific instructions. Livermore Loops®
2 The floating-point benchmarks use 8087-compatible instructions only. (MFLOPS) 004 0.0419 0.0355 00297 00296
3 The errors for the floating-point benchmarks indicate the difference between expected and actual values, correct to Dhrystone (M S.C 5.0) : : ~ ’

10 digits or rounded to 2 digits. 2

4 Times reported by the Hard Seek and DOS Seek are for multiple seek operations (number of seeks performed (thy/sec) 3584 2741 2557 2136 2177
currently set to 100.)

S Read and write times for the File I/O benchmarks are in seconds per Kbyte.

& For the Livermore Loops and Dhrystonetests only, higher numbers mean faster performance.

For a full description of all the benchmarks, see “Introducing the New BYTE Benchmarks,” June BYTE.
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OUTCLASSING THE AT

If you buy a Rival 286, you should seri-
ously consider opting for a faster hard
disk drive.

All the memory chips in the Rival 286
are socketed, and if you have a 640K-byte
machine, it’s a simple matter to plug in a
few extra chips to bring it up to the full 1-
megabyte AT complement.

Between the Covers

The Rival 286 ships with a generic ver-
sion of MS-DOS 3.3. The excellent
Microsoft manuals are included, al-
though the relatively high level of their
technical content can be daunting if
you'’re a beginner. The User’s Guide is a
better place for most folks to start. It’s a
terse, though well-written, 54 pages of
essential information.

Another plug-it-in-and-run machine,
the Arche Rival 286 bears all the marks
of careful design and construction. And
it’s frankly a comfortable system to use.
On the unit I tested, the slow hard disk
drive was a noticeable drag on the sys-
tem. Arche Technologies has warranted
its system for 24 months, and the com-
pany was in the process of setting up toll-
free help lines as I was writing this
review.—Stan Miastkowski

Epson Equity I+

The Epson Equity II+ is a big jump for-
ward from the original Equity II. This
new model has an 80286 CPU that you
can switch between 8 and 10 MHz. The
improved performance of this machine is
not due only to the new processor: All the
critical hardware components have been
upgraded. My review unit had a fast 40-
megabyte hard disk drive, a 1.2-mega-
byte 5%-inch floppy disk drive, and
640K bytes of 120-ns DRAM. All this is
attractively packaged in a light-gray,
small-footprint unit. The price of this
system, including Epson’s Autoswitch
EGA card and EGA monitor, is $3897.
As in earlier Epson computers, the
Equity II+ has a small door on the bot-
tom left of the front panel, behind which
you’ll find a hardware reset switch, a tog-
gle switch for the 8-MHz and 12-MHz
CPU speeds, and another toggle for
monochrome and color monitors. The
keyboard cable connects to a recessed
plug hidden behind another small panel
at the bottom left corner of the machine.
An LED power indicator on the front
of the Equity I+ glows green when the
computer is turned on and running at 10
MHz; it changes to orange whenthe CPU
continued
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is set to its 8-MHz speed. You canchange
the processor speed only with the switch
mentioned above; it cannot be changed
with a keystroke combination or by soft-
ware—an inconvenience compared to
other systems with switchable CPU
speeds. A second green LED glows when
the system’s CDC 40-megabyte hard disk
drive is active. This hot drive shows an
average seek time of 23 ms with a data
transfer rate of 169K bytes per second,
according tothe Coretest program.

Internals

The basic layout of the Equity II+ com-
ponents is similar to that of most other
small-size AT clones. Three half-height
storage device bays occupy the right front
corner of the computer; behind them sits
the 140-watt power supply. The left side
of the box contains three 16-bit and three
8-bit expansion slots.

There are a few surprises inside,
though. The 640K bytes of RAM are in-
stalled on a special memory card rather
than on the motherboard. This small card
is mounted vertically on its own expan-
sion connector, just to the left of the disk
drive enclosures. Also, the computer

uses two separate disk drive controller
expansion cards. The floppy disk drive
controller is mounted in an 8-bit slot and
has connections for two floppy disk
drives and the DB-9 RS-232C serial and
DB-25 parallel ports. The hard disk drive
controller is mounted in a 16-bit slot and
has connectors for two drives. Because
the video adapter card occupies another
of the 8-bit slots, the machine is left with
only one 8-bit and two 16-bit slots avail-
able for further expansion.

My review computer came with an
EGA card and EGA monitor. The half-
length Epson Autoswitch EGA card ap-
pears to be almost identical to the Para-
dise Autoswitch EGA card. The monitor
and adapter performed perfectly with
CGA and EGA software such as Brief
2.0, WordPerfect 4.2, Borland’s Quattro
1.0, and my kids’ current favorite, Chuck
Yeager’s Advanced Flight Trainer 1.2.

One peeve I have about this computer
is its keyboard. The keys felt loose and
somewhat flimsy, and their action was
light and uncertain; it did not inspire
confidence when typing fast. It’s a both-
ersome component of an otherwise fine
computer.

Software and Documentation

The Equity II+ comes with MS-DOS
3.3, GWBASIC 3.20, and an easy-to-use
setup and diagnostics disk. The manuals
for the operating system and BASIC in-
terpreter are in softcover binders and are
quite complete. The Equity II+ user’s
guide makes setting up the computer
straightforward even for novice users.
Epson also includes a useful utility pro-
gram from Storage Dimensions called
SpeedStor, which allows you to partition
your hard disk drive in a variety of ways,
including into DOS partitions that exceed
the normal 32-megabyte limit.

Bottom Line

The strengths of the Equity II+ are its
convenient size and the fact that it is
manufactured by one of the most reputa-
ble companies in the microcomputer
game. The machine’s performance would
have been considered outstanding a year
ago, but standards change quickly in this
business, and a 10-MHz 80286 running
with one wait state is a rather ordinary
configuration these days. [Editor’s note:
Epson has recently announced a new ver-
sion of the Equity II+ with a clock speed

INDUSTRIAL STRENGTH

You have three options in today’s world; lead,
follow or get out of the way. You've already
taken a leadership position in hardware with
the latest 286 or 386 system. Now you can use
that triple-digit architecture to blast ahead of
the pack with the most powerful new Object

OOPS.

under DOS.

between DOS, 0S/2 and Presentation
Manager operating environments; integrated
color graphics; a rich class library; and access
to 16 MB of protected mode memory,even

The new Smalltalk/ V286, which is even

Oriented Programming (00PS) software on the
market: Smalltalk/V286.

Smalltalk/V,the original 0OPS tool for
the PC, gave scientists, engineers, program-
mers and educators a brand new way to solve
problems. And soon they were developing
exciting new applications in everything from
economics to medicine to space.

Now Smalltalk/V286 gives you true
work station performance with industrial
strength capabilities like: push-button
debugging; multi-processing; portability
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easier to leamn and use than Smalltalk/V, retails
for just $199.95. Or you can buy Smalltalk/V,
still the world’s best selling oops, for only
$99.95. And both come with our 60 day money-
back guarantee.

Check out the new Smalltalk/V286 at
your dealer. If he doesn’t have it,order toll free,
1-800-922-8255. Or write to: Dlgltalk Inc,,

9841 Airport Blvd., Los Angeles, CA 90045.
Andlet us pfut
e Smalltalk/V

pOwer curve. 286

Circle 83 on Reader Service Card (DEALERS: 84)
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of 12 MHz. The new version retains the
same case design and sells for $2699 with
a 40-megabyte hard disk drive. ]

Another possible minus for the Equity
II+ is its limited expandability because
of the need for two separate disk control-
lers and for the installation of a memory-
expansion card if you want more than
640K bytes of RAM.—John Unger

Leading Edge Model D2

Leading Edge is a familiar company in
the battle for personal computer users’
dollars. Its new Model D2 is a direct de-
scendant of the still-available 8088-based
Model D, which I reviewed in the Sep-
tember 1986 BYTE. Like its predeces-
sor, the Model D2 is manufactured in
Korea by Daewoo Telecom. With its 16-
inch-square footprint, it even looks like
the Model D, although it’s a bit taller.
The Model D2 comes in three configu-
rations, all with 640K bytes of RAM, a
single 1.2-megabyte 5'%-inch floppy disk
drive, a 12-inch high-resolution mono-
chrome monitor, and a multimode EGA

card. The basic model lists for $1495.
You can get the same with a 30-megabyte
hard disk drive for $1995, or with a 65-
megabyte high-speed hard disk drive for
$2495. The last is the one I tested.

Leading Edge sells no other accesso-
ries. If you want a color monitor, or if
you want to expand the memory to 1
megabyte (on the motherboard), you’ll
have to fend for yourself.

The system uses 120-ns RAM and
runs at either 10, 8, or 6 MHz, all with a
single wait state. You switch the proces-
sor speed via the keyboard. There’s a re-
set switch and keylock on the front, and
single RS-232C and parallel ports are
also standard issue.

Under the Hood

Inside, the Model D2 has a close-to-
conventional-size motherboard (11 by 12
inches). The Daewoo folks opted to use
most of the Chips & Technologies AT-
compatible chip set, although for some
reason they didn’t use the C&T 82C206,
preferring to incorporate their own direct
memory access (DMA) controller, inter-
rupt controller, timer, and real-time
clock/calendar using discrete chips.

o

gram®

The Model D2 has four 16-bit and two
8-bit expansion slots. The hard disk drive
controller takes up a 16-bit slot, and the
EGA card takes an 8-bit slot. The floppy
disk drive controller and the circuitry for
single RS-232C serial and parallel ports
are all included on the motherboard.
There’s space for two 5%-inch floppy
disk drives in the main drive bay, and if
you opt for a hard disk drive, it gets
mounted vertically to the right of the
floppy disk drives—an efficient use of
space.

High-Test Hard Disk Drive
The 65-megabyte Microscience HH-
1060 hard disk drive that came with my
high-end version ofthe system is a verita-
ble speed demon. The Coretest showed
an average seek time of 20.6 ms with a
data transfer rate of 716.6K bytes per
second. The 16-bit controller coupled
with 1-to-1 interleave definitely does the
job. If you’re doing disk-intensive pro-
cessing, there’s absolutely no question
that this is the hard disk system to use.
The Model D2 comes configured with
640K bytes of RAM, 512K bytes of

continued
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which is permanently soldered into the
motherboard; this can be a real pain if
problems develop. Although there’s
room for the full standard megabyte of
AT memory on the motherboard, the
Model D2 has one slightly maddening
idiosyncrasy: If you want to expand your
640K-byte system to 1 megabyte, you
need to buy 512K bytes of RAM, not
384K bytes. The reason for this is thatthe
128K bytes of RAM from 512K to 640K
is configured with 64K-byte chips. To
expand the board to 1 megabyte, you
need to remove the 64K-byte chips and
replace them with 256K-byte chips. And
you’ll probably never have a use for those
leftover 64K-byte chips.

The Model D2 comes with a pile of
disks and a pile of manuals. There’s MS-
DOS 3.20, a diagnostics disk, a setup
disk, and the Leading Edge Word Proces-
sor thrown in for good measure. The two
MS-DOS manuals are full start-from-
scratch rewrites of generic MS-DOS
manuals. They’re particularly effective
at explaining some of the vagaries of the
operating system. The Operator’s Guide
is also a joy; it was obviously written by
someone sympathetic to the needs of both

new users and the more experienced.

Thoughtful touches abound on the
Model D2. There are long keyboard,
power, and monitor cables, and even a
depression on the keyboard for a pen or
pencil. And in keeping with the in-
creased reliability of today’s hardware, it
has a 20-month warranty.

The Model D2 is a prime example of
today’s high-quality plug-in-and-run sys-
tems: You can take it out of the box, plug
it in, and be doing productive work in
minutes. In addition, software compati-
bility just doesn’t seem to be an issue
anymore. The system’s high-speed hard
disk drive is a pleasure to use, especially
with a disk-intensive application like Par-
adox. Last but not least, its low price
makes it a real value.—Stan Miastkowski

PC’s Limited System 200

The PC’s Limited System 200, manufac-
tured by Dell Computer, is an up-to-date,
high-performance system. Except for its
size and the general layout of its compo-
nents, the System 200 bears little resem-

blance to the original IBM PC AT it pur-
ports to mimic. This computer can use
virtually all the software and hardware
designed for the original AT, but it does
so with new and better components and
much faster.

The CPU runs at a maximum clock
rate of 12.5 MHz, more than twice as fast
as the first ATs, and Dell makes good use
of very-large-scale-integration (VLSI)
components, including three Chips &
Technologies chips, to keep the mother-
board chip count down to a minimum.
My review system came with a 1.2-
megabyte 5%-inch floppy disk drive, a
1.44-megabyte 3%-inch floppy disk
drive, and a fast 40-megabyte hard disk
drive—and it still had room for two more
half-height storage units. It was also
equipped with a VGA/EGA/CGA video
card and monitor and a total of 1.6 mega-
bytes of RAM. The total price for this
configuration is $3599.

Internal Layout and Components

The physical layout of the major hard-
ware components resembles that used in
most full-size AT clones. The right rear
corner is occupied by a hefty 200-watt

OOPS LITE,
LESS FILLING GREAT TASTE

Object Oriented Programming (00PS) is the most
refreshing development ever to hit PC comput-
ing because it makes programming natural and
easy. And if you've got a thirst for the world’s
best selling 00PS, get your hands on 00Ps Lite,

Smalltalk/V.

Thousands of scientists, engineers, pro-
grammers and educators have chosen Smalltalk/V
because it’s less filling. Unlike other oops which
require deep-pocket workstations and a zillion bytes
of RAM, Smalltalk/V runs on box-stock PC/XTs
and clones with 512K and still has room to develop

full-bodied applications.

Thousands more have chosen Smalltalk/V
because it’s the fastest, easiest way to get a great
taste of 0oPS. And that taste has led to satis%;
results in everything from finance to medicine to

space.

These people found that the real value of
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personal computing isn't just manipulating a word
processor, a spreadsheet or a modem user interface.
It is using their PC as a sculptor uses clay. And

Smalltalk/V with its unique design clarity, natural
parallel between problem and solution, and forgiv-

Ing nature gets you there with gusto.

Small

ing Los Angeles,

1n a great OOPS.
For less.

k/V is only $99.95 and comes with
the best object oriented progmmming tutorial money
can buy. And when you're readifnfor something even
more potent, move up to new
ooPs, Smalltalk/V 286 for just $199.95. Both come
with our 60 day money-back

Check out Smalltal
he doesn't have it, order toll free: 1-800-922-8255.
Or write to: Dicgitalk, Inc., 9841 Airport Blvd.,

A 90045. oops Lite. Everything

you've ever wanted

dustrial Strength

arantee.
at your dealer. If

Smalltalk'V
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power supply. In front of the power sup-
ply are two storage-device bays; the one
on the right is set up to take three half-
height devices, and the left-hand bay can
be used by one full-height or two half-
height hard disk drives. The bottom half-
height bay on the right is suitable only for
a hard disk drive, because you cannot ac-
cess it fromthe front panel.

The System 200 has six expansion
slots on the motherboard: four 16-bit and
two 8-bit. The hard disk drive/floppy
disk drive controller uses one of the 16-
bit slots, and the video adapter uses an 8-
bit slot. Two DB-9 RS-232C serial ports
and one DB-25 parallel port are mounted
on the motherboard; you don’t have to
use up an expansion slot for them.

The computer comes standard with
640K bytes of 120-ns DRAM mounted
directly on the motherboard. My review
unit had an additional 1 megabyte of
DRAM installed in special single in-line
memory module (SIMM) sockets, also
located on the motherboard. Using
SIMMs, you can install up to 4 mega-
bytes of memory on the motherboard.

You can switch the 80286 CPU be-
tween 12.5 and 6.25 MHz with either a

keystroke combination (Ctrl-Alt-Back-
slash) or a utility program. The expan-
sion bus clock rate switches between 8
and 6.25 MHz when you toggle the CPU
speed. The system’s memory access uses
one wait state independently of the clock
speed. I had no trouble installing an 8-
MHz 80287 math coprocessor on the
motherboard.

Storage and Display

My System 200 had a versatile trio of
data storage devices installed. The main-
stay is a 40-megabyte hard disk drive
with an average access time of 25 ms and
a data transfer rate of 167K bytes per sec-
ond, according to the Coretest. For con-
venience in running software and ex-
changing data, I had the choice of using
either a 1.2-megabyte 5%-inch floppy
disk drive or a 1.44-megabyte 3%-inch
floppy disk drive. This drive combina-
tion ensures easy compatibility with all
MS-DOS systems, including laptops and
the new PS/2 computers.

The System 200 also came with a
Video Seven Vega VGA card and a Mitsu-
bishi XC-1429C color monitor. This
display system is VGA/EGA/CGA com-

seller:
worlds, # B”'\,;‘;,b\e;‘;
N More PP Smaltalk VRS

patible and ran all my CGA and EGA
software flawlessly. I don’t have any
commercial software that uses color
graphics in VGA mode, so I wrote some
simple graphics routines to show off the
VGA'’s colors using Borland Turbo C
version 1.5. The results were stunning.

Performance

When running my software on the Sys-
tem 200, I never got the feeling thatI had
to wait for the computer to catch up with
me. (And I have built up quite an impa-
tience quotient over the years.) The
benchmark results back up my feelings
about the machine’s performance: It is
near the top for 80286 machines. [Edi-
tor’s note: Dell Computer has recently
announced the Model 220, a 20-MHz
80286 system with a 3% -inch floppy disk
drive, 1 megabyte of RAM, and a 40-
megabyte hard disk drive. It lists for
$2499.]

Dell Computer, the manufacturer of
PC’s Limited computers, deals strictly
by mail order. Dell has a toll-free num-
ber for technical assistance, and its em-
ployees are fast and knowledgeable.

continued
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However, if its technicians cannot solve
your problem, you can take advantage of
free, on-site service provided by Hon-
eywell Bull if you live within 100 miles
of one of that company’s 180 customer-
service dispatch offices. This service is
free for one year and can be extended for
four extra years with an additional fee.
The System 200 is an ideal choice if
you need a full-size, high-performance
AT-compatible microcomputer with a
large capacity both for extra storage de-

vices, such as disk drives and tape back-
up units, and for plug-in expansion
boards. —John Unger

Side by Side

We were not surprised by the benchmark
results. The fleetest CPU gets the gold
medal; in this case, it is the Amdek Sys-
tem/286A with its 12.5-MHz 80286 with
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Zero wait states.

All the computers had a respectable
showing against an 8-MHz IBM PC AT.
But when you get further into the bench-
mark results, the distinctions are less clear.

In the FPU test, the PC’s Limited Sys-
tem 200 is the clear leader, leaving the
Amdek behind. This is significant if you
plan to do intensive number crunching.

A hard disk drive can be a bottleneck
for any computer system, and in the Disk
I/0 tests, the Arche Rival 286 was be-
trayed by its slow Seagate ST225. All the
other reviewed systems had respectable
hard disk drive performance.

The lead again changed hands in the
Video tests. The Arche Rival 286’s EGA
card put on a good performance.

The Applications benchmarks give
real-world results that reflect how a com-
puter would perform in your home or of -
fice. In all these tests, the Amdek Sys-
tem/286A was the leader, consistently
outperforming its competition. Its near-
est rival was the PC’s Limited System
200. The Arche Rival 286, while excel-
ling in the Word Processing tests, was
again slowed by its hard disk drive in the
disk-intensive Database tests.

In terms of performance, then, the
stand-up winner in our benchmark tests
was the Amdek System/286A. The only
test where it stumbled was in the Video
benchmarks, and that has more to do
with the function of the graphics adapter
card than with the whole computer.

You should, of course, select the sys-
tem that excels in the categories you work
with most. Also, be aware that the prices
given here are list prices. Many systems,
such as Epson’s Equity II+, are sold by
independent retailers and may be avail-
able at heavily discounted prices in your
area. But given our benchmark results
and list prices, a couple of clear choices
emerge. Top performance goes to the
Amdek System/286A, but at a cost of
$4345. At $3600, a PC’s Limited System
200 is close in performance and more
fully equipped. And if top-notch perfor-
mance is not essential, the Leading Edge
Model D2 comes in at $2500, the bargain
of this bunch. m

John Unger is a geophysicist for the U.S.
government and lives in Hamilton, Vir-
ginia. He writes graphics software and
uses computers to studythe earth’s crust.
He can be reached on BIX as “editors.”
Stan Miastkowski is a BYTE contributing
editor, director of K+S Concepts (a
documentation and consulting firm), and
editor in chief of the “OS Report” news-
letter. He can be reached on BIX as
“stanm.”’
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CLEO is your SNA or BSC Gateway

Remote Sites Communication
Whatever your industry, your remote
computers need to share information with
your mainframe. Or, they need to exchange
data with other remotes. In either case, you
need a total solution at the remote sites. You
need software, hardware interfaces and
modems that all work together smoothly.
You need CLEO!

CLEO software products allow micro-
computers to communicate with mini-
computers and mainframes, and to emulate
their workstations. Since 1981, CLEO has
provided remote communications between
micros and mainframes for the automotive,
insurance, medical and banking industries.
Today over 66,000 CLEO users worldwide
are running on all major brands of micro-
processors. The greatest number of these
users run CLEO software on IBM Personal
Computers and NETBIOS LANs.

Complete
Software/Hardware Package
Every CLEO package contains all the soft-
ware and hardware accessories needed at the
remote site. Your selected CLEO SNA or BSC
software is packaged with 1) an internal
modem card for dial-up applications, or 2)
an interface card and cable for use with your
existing modem. There’s no waiting fornon-
CLEOadd-ons. And, youget prompt, single-
ey source service.

Package prices
range from $795.00 for
most stand-alone packages, up to $1,995.00
for the 32-user SNA gateway.

" CLEO
-/ now delivers
3278 coax cards

at *795.00}
)

Call us today to discuss
your application.

CLEO Software

1639 North Alpine Rd.
Rockford, IL 61107
Telex 703639

FAX 815/397-6535

Headquarters:

UsA: 1-800/233-2536
Illinois: 1-800/422-2536
International: 815/397-8110

Salesand Distribution:
Benelux: 31 (71) 215281
Canada, East: 800/361-3185
Canada, West: 800/361-1210
Canada, Montreal: 514/737-3631
Colombia, S.A.: 12172266
Denmark: 1628300
England: 0908667737
France: 146861136

Italy: (0331) 634 562
Mexico City: 596-5539
Sweden: 8 740 5070

CLEOZ}

CLEO and 3780P1us are registered trademarks of CLEO Software. IBM is a registered trademark of International Business Machines Corporation.
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Orchid’s ColorVue
SE board taps hidden
color capabilities

Don Crabb

HARDWARE REVIEW

Seeing Colors
on the Mac SE

o the world at large, it’s obvious
that the Macintosh II supports
color. Not so obvious is that both
the Mac SE and the Mac Plus,
even with their black-and-white displays,
also support color. These Mac ROMs use
conventional QuickDraw calls to handle
eight basic colors: black, red, green,
blue, white, cyan, magenta, and yellow.
This limited color capability allows the
Mac SE to print in color on an Image-
writer II, Imagewriter LQ, Hewlett-
Packard PaintJet, and other devices. But
because the Mac SE lacks a way to
display these eight colors, achieving
good color output is a matter of trial and
error. The demand for a way to view
color on a Mac SE has grown because of
the increasing sophistication of desktop
presentation and publishing software and
the need to review the output before com-
mitting the results to the printer.

Orchid Technology’s ColorVue SE
provides an add-on solution. The Color-
Vue SE is a $695 adapter card that letsthe
Mac SE display colors on an attached
color monitor while still allowing use of
the computer’s built-in screen.

The ColorVue SE version 1.0 supports
a 1024- by 512-pixel virtual screen, with
a region of 640 by 480 pixels visible at a
given time. The board supports horizon-
tal panning to let you view the entire vir-
tual screen in sections (if your software
provides the necessary assistance—via a
horizontal scroll bar, for example). The
board can display as many as 16 colors or
gray scales at a time (the ColorVue soft-
ware supplies eight additional colors be-
sides the eight that QuickDraw provides)
from a palette of 262,144 possible RGB
values. The board also supports 2- and 8-
color (or gray-scale) modes.

The video output can drive either an
Apple RGB analog monitor, such as the
Mac II color monitor, or a VGA monitor,
such as the IBM 8513 and 8514 color
monitors. Many multiscan monitors,
such as the Sony Multiscan and the NEC
MultiSync, can also be used.

The Hardware of Color

The ColorVue SE is a standard-size SE
daughterboard that plugs into the Mac
SE’s 96-pin Euro-DIN slot. The Color-
Vue board does not include an extra bus
connector, so if you install it in your SE,
you will not be able to install other add-
on cards. The basic design fault is the
Mac SE’s, though, with its limited slot
space. The SE that I used already had a
SuperMac (Levco) Prodigy SE board in-
stalled, which I had to remove to test the
ColorVue.

The ColorVue SE comes packaged in
an antistatic bag and is well protected
during shipment by closed-cell foam pad-
ding. The package includes a user’s man-
ual, a support software disk, two nylon
standoffs to help anchor the board, a cus-
tomer service booklet and warranty card,

continued
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an output connector with two sockets for
the color monitor connection, and ribbon
cable to join the board to the output con-
nector. A color monitor is not included.

The output connector includes both a
large-format DB-15 Apple connector and
a small-format DB-14 VGA-style con-
nector. The user’s manual provides a
schematic of the pin-outs for each.

The board has a very clean design,
with no engineering afterthoughts (see
photo 1). It contains two proprietary Or-
chid ROMs (version 1.0), 2 megabytes of
video RAM, anumber of programmable-
array-logic (PAL) chips, a couple of os-
cillators, a connector for the ribbon
cable, and some unmarked custom chips.
The ROMs are socketed, so the company
can upgrade the board’s firmware.

Installing the ColorVue board is quite
easy. The instructions supplied in the
user’s manual are sufficiently detailed if
you’ve had some installation and modifi-
cation experience with Macs before.
However, Orchid warns against novices
attempting the installation; this advice is
warranted because of the high voltage
danger presented by the SE’s CRT yoke
and analog board.

Installation and initial testing of the
ColorVue SE took a little longer than an

ou can
set the external
display for 2, 8, or
16 colors.

hour from removal ofthe computer’s out-
er shell to its replacement. You need a
Phillips screwdriver, a small flat-blade

-screwdriver, a long-shafted T-15 Torx

driver, and a case-cracker to complete
the installation. Orchid does not supply
these tools.

After the board is installed, you attach
the output connector to the board, using
its ribbon cable, and then you mount the
output connector in the SE’s accessory
access port; this process took another 10
minutes. The output connector is fas-
tened by screws to the SE’s chassis and
fits through theaccess port after you have
popped out its plastic cover. A small
metal finishing bracket fits over the

Photo 1: The ColorVue SE add-on board, with 2 megabytes of video RAM.
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monitor connectors in the port, giving a
nice finished appearance to the installa-
tion and offering further anchorage for
the monitor connectors.

The Software of Color

The software assist for the ColorVue SE
comes in the form of a Control Panel
CDEV called ColorVue. To install the
software, you simply drag the CDEV
from the supplied disk to the system fold-
er of your start-up disk. The CDEV lets
you set a number of functions, including
the number of display colors; a screen
saver, which you can activate manually
or time to dim the screen within 5 or 30
minutes of inactivity; and the monitor
type you have connected (Apple or VGA,
color or monochrome).

You can set display colors to 2, 8, 16,
or automatic. The 2-color mode turns the
external monitor into a monochrome
screen. This improves screen perfor-
mance for noncolor programs, because
you’re manipulating bits instead of pixels
for the display. It also eliminates com-
patibility problems for software that
won’t work properly with ColorVue.

The 8-color mode displays the 8 stan-
dard colors used in printing on the
Imagewriter II and Imagewriter LQ:
black, red, green, blue, white, cyan, ma-
genta, and yellow. When you switch to
the 16-color mode, the ColorVue board
adds 8 more colors to the available palette
(dark gray, orange, olive, purple, light
gray, gray, brown, and tan). At this writ-
ing, current applications don’t utilize
these extra colors, but Orchid Technol-
ogy says that 19 programs modified to
use this capability will be ready to ship by
August. These include PageMaker,
Adobe Illustrator, SuperPaint 2.0, Mac-
Draw II, and dBASE Mac.

The recommended mode of operation
is the automatic color mode. The auto-
matic setting displays 16 colors if they are

present; if no colors are visible, the soft-
ware treats the screen as a black-and-

white display. This improves video per-
formance by using the faster 2-color
mode to update the Mac SE desktop until
you open an application using color.
Other screen attributes and functions
are set with the ColorVue CDEV, in-
cluding the ability to fine-tune your color
choices on-screen to match your own
tastes or to match those of your color
printer (Imagewriter or PaintJet). The
CDEV also lets you activate either or
both of the internal and external moni-
tors. If you use the internal monitor, it
duplicates the top left (512- by 342-pixel)
rectangle of the larger screen.
continued
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THE “DESKTOP
PRESENTER PACK”

giving presentations with your PC.

Now, you can make impressive, professional- quality presentations quickly and easily. Then
quality, full-color presentations of any kind right  use your PC to give a video presentation in
at your desk with The DESKTOP PRESENTER 1000 colors.

PACK. Or make high resolution slides, overhead
Everything you need is included: Colormetric® transparencies or hardcopy all in full-color by

a high resolution graphics card for your PC, simply plugging in a SlideMaker® or color printer.

Picturelt™ business graphics software, and Buy the DESKTOP PRESENTER PACK and

PCPrintmaker® desktop printing software. make the best presentation of your career.

With The DESKTOP PRESENTER PACK
you will turn your personal computer into a full- Call today 800-556-1234, ext. 234.
capability workstation for creating professional-  In Calif. 800-441-2345, ext. 234.

Genel‘al Parametrics COI‘pOI'aﬁOH the makers of VideoShow

Berkeley, CA 415-524-3950
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]I— {1 ChiWriter Program $99.95 _l
[] Hi Res Screen Support $24.95
{7 24 Pin Printer Support $24.95
(O Laser Printer Support $59.95
O International Keyboard Support $19.95
O Chemistry Support $49.95
[J Word Perfect Converter $49.95
O Conographic Font Set $149.95
O IndexChi Index Generator $59.95

O Shipping & handling 3
$5 U.S. & Canada, $10 Europe, $15 elsewhere

Name
Address

City
State Zip
Phone ( )
Payment by 01 Check O3 Purchase Order 1 VISA O MC
Card # Exp. /

Country
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Type :
Color display board for the
Macintosh SE

Company

Orchid Technology
45365 Northport Loop W
Fremont, CA 94538
(415) 683-0300

Features

640- by 480-pixel display in a virtual
window of 1024 by 512 pixels; displays
16 colors out of a palette of 262,144;

2-, 8-, 16-, and auto-color modes; prints
in color on the Apple Imagewriter Il
Imagewriter LQ, and HP PaintJet color
printers; automatic or manually triggered
screen-saving feature; connector- and
signal-compatible with the Mac ||
monochrome/color monitors or PS/2
series color/monochrome monitors; 2
megabytes of video RAM; Orchid ROM
version 1.0; ColorVue SE CDEV

Size
4 %6 x 8 74 inches; conforms to SE
daughtercard form factor

Hardware Needed

Macintosh SE; Mac |l
monochrome/color monitor, VGA-
compatible monitor, or multiscan
monitor

Software Needed
None

Documentation
76-page ColorVue SE User’'s Manual

Price
$695

Inquiry 888.

The ColorVue SE’s virtual screen is
1024 by 512 pixels, although you can
view only 640 by 480 pixels at once. The
documentation makes no mention of how
to invoke, control, or use this capability,
but I found through trial and error that
the horizontal scroll bars on some appli-
cations let you move the viewable screen
around in that virtual space.

I tested the ColorVue using an Apple-
Color 13-inch high-resolution RGB
monitor (the Mac II color monitor); an
IBM 8513 PS/2 VGA monitor; a Zenith
14-inch FTM VGA monitor; a Zenith 13-
inch RGB monitor; an Apple 12-inch

high-resolution monochrome monitor
(the Mac II monochrome monitor); a
Sony Multiscan color monitor; and an
NEC MultiSync color monitor. The
ColorVue drove each monitor success-
fully, although I had to adjust the sharp-
ness and focus controls on the Zenith
RGB monitor to get a clear picture.

The power connectors of many color
monitors use a special power cord that
connects them to the switched outlet on a
computer chassis. This is true for the
AppleColor monitor, which comes with
a cord meant to be hooked to the Mac II.
Fortunately, this same cable is detach-
able at the monitor so you can substitute a
“generic” power cable. Bear this in mind
if you use a different monitor with the
ColorVue SE, since the Mac SE does not
have a switched power outlet of its own.

A Few Compatibility Snags

I ran virtually every Macintosh applica-
tion I had on the ColorVue SE-equipped
Mac. Nongraphics software, such as
word processors, did not have a problem
with the ColorVue, since they don’t sup-
port color anyway. One exception was
dBASE Mac 1.01, which produces color
on a Mac II. The dBASE database I used
to test the ColorVue had color graphics
and text in it. Neither color text nor
graphics displayed properly with the
ColorVue SE. Orchid Technology is
aware of this problem and is currently
working on a fix.

My software test list naturally in-
cluded lots of graphics and desktop pub-
lishing applications, since presumably
the biggest reason for buying the Color-
Vue board is for color graphics. Among
the applications I tested were FullPaint
1.1, SuperPaint 1.0, MacPaint 1.4 and
2.0, Cricket Draw 1.0, Cricket Graph
1.1, MacProject 1.5, MacDraw 1.9.5
and 2.0, PowerPoint 1.0 and 2.0, Quark
XPress, GraphicWorks 1.1, VideoWorks
1.0, VersaCAD 1.1, More 1.1c, Mega-
Images B6.c, ImageStudio 1.0, Max-
Write 0.80, MapMaker 1.0, Zoomation!
1.5, Color MacStar, PixelPaint 1.0, and
Slide Show 1.0.

Of'this list, only FullPaint, MaxWrite,
and MacPaint would not run properly on
the ColorVue in color mode, although
they would work in 2-bit monochrome
mode. Display problems ranged from
menus with multiple ghosts, to invisible
menu bars, to confused images. Color
MacStar, Megalmages, PixelPaint, and
Zoomation! would not work at all in
either monochrome or color mode, and
the computer required a hard reset to
clear. Since these four programs were

continued
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CONTROL YOUR HOME OR BUSINESS

FROM YOUR IBM*PC OR PC/AT COMPATIBLE

This cardis what you need to TURN ON & OFF lights, machinery, and other electrical or
electronic equipment.

i

IBM PC* DATA IBM PC*DATA

ACQUISITION AND ACQUISITION
CONTROL ADAPTER AND CONTROL
& DISTRIBUTION ADAPTER

PANEL provides the
capability to control
and
monitor processes
within a sensor base

system.

provides an easy to
use interface for
accessing the
ANALOG and
DIGITAL I/0.
Integrates  analog,
binary and time/
counter devices on a
single adapter card.

Ay THIS IS AN ORIGINAL IBM* PRODUCT !!'!

attached lo an individual PC or AT

Compatibie
. 1 - mipolar o bipoir.
.TE,:,G;D;.E' ":‘5  Torammetsl12-tut (E2olGion NPUT MODES :s:?s;:c‘ab‘l’: The analog output functions of the adapter operate in programed
& ogjing ) INPUT RANGES: 170 mode The analog oulpu! lunchions provide 12-bit relative accu-
- Two analog oulput channels (12-bif resolution) 090 =M vai s
- 16-channel digital input port unipolar +10volts, g
- 16-channel digutal output port Tl RESOLUIION 12308
* Pragrammable sampling rales provided by a bipolar +5and +10volts Number ofoulputchannels 2
22.bit Umer user-selectable OUTPUT modes unipolar or bipolar. user-seieclable
- Event counter. programmable rate generator. o OUTPUT MODE: OUTPUT ranges
programmable tme delay provided by a 16-bil user timer/ unipolar straignt binary Unipolar 010 =10 volts. user-selectable
counter bipoiar ofisetbinary Bipotar +5 and + 4 10 volts, user-selectable
INPUT IMPEDANCE >100 megohms with 100 picofarads INPUT CODE:
Unipotar straight binary
* The Distribution Panel has INPUT CURRENT limitedio lessthan *4 mA Bipolar oflset binary
- Scre TPUT Current +5 mll; min. n |
dm“:s:;m l:ae‘su?;zﬁ?o:,::ﬂ INPUT VOLTAGE ourpuT v Io:dvng ::D;.l!eclnozl::\om:::a;e
Normal mode +30 volts maximum. without damage. th the
- Multiple grounds for twisted pai ferminations with the oUtput shorted to common
- Shielded construction 10 minimize noise power on o power of OUTPUT Impedance 2ohm.max
interference Common mode Siliivons maximum CAPACITIVE loading 05 microfarads. max
GAIN
* USES COMMON MODE Error 0.1 betweem ranges (max }.
Chromalography. Elecirochemisiry. Energy managerment, Elec- Rejection ratio 72db anyrange adjustable to0
tron lesting, Process control, Data logging. Robolics. Integraltinearity Stabilty + ppm/dogrees C ot FSRlmax)
Some p: s or conlrolled include: erfor 4101SB maximum
Pressure, Flow. Displacemenl. Vollage, Light intensily, Rotational DIFFERENTIALLineanty OFFSET
speed. Error + "2 LSB maximum Error unipolar +3 25 milivolimax
Some instruments or devices thal may utitize the Adapter are: Stabilty +5ppm/degreesC of FSR (max) Error tapolar adjustable to0
Chromatographs, Spectropholomelers. Pressure gages. Retay controls. GAIN: Unipolar stability +8 ppm/degrees C of FSR (max)
Thermocouples. Gas analyzers. Humidity sensors. Valve actualors. Error =0 1% betweenranges(max) any range Bipolar stabity 224 ppm/oegrees C or FSR (max)
Level gauges. Load cells, Conductivily celis. ph Meters. adiustableto0 MONOTONICITY 010500egreesC
Stabilty 232 ppm/degrees C of FSR (max) SETTLING TIME 10 microsecondsmanx to withn 0.1%
OFFSET: FSRIora 10volt slepwith 1000
* TECHNICAL DATA Error adjustablelo0 otload
ANALOG INPUT: The analog inpul lunctions of the adapter oper- Unipolar stability +24 ppm/degrees C ol FSRimax) PROTECTION Protected for short1o common
ate In eigher programed or interrupting mode. The analog input Bipolar stabiiity +24 ppm/degrees C of FSR(max) OVERSHOOT *1%40!FSAmMax
tunctions provide 12-bit relative accuracy. MONOTONICUTY 0to50degreesC THROUGHPUT
RESOLUTION - 12 bits THROUGHPUT to memory 15,000 conversions/second min from memory 25000 conversion/second

INPUT CHANNELS- four ditferential

OUR LOW! LOW! PRICE FOR BOTH UNITS

INCLUDES TURBO PASCAL
DEMO SOFTWARE W/SOURCE
HEWSHIPMANT JusT CODES, ADDRESSES,
Large Quantities Now Avallablel ANALOG & BINARY
INPUT & OUTPUT MODULES
IBM* DATA ACQUISTION AND CONTROL ADAPTER PE R s ET

#6451502 ORGINAL COST $1275

IBM* ADAPTER DISTRIBUTION PANEL Shipping & Handling $6.50

#6451504 ORGINAL COST $245
MENDELSON'S ADVANCED DEMO IN TURBO PASCAL AVAILABLE FOR $25

Part No. #200-108 Demo Turbo

M d I STORE HOURS 8:30 - 5:00 Monday thru Saturday.
el'l e SOI'I *IBM PC/XT is a registered trademark of IBM corp.
TERMS: MasterCard/Visa/Discover Card, Check or Money order

m co.’ Im_ (checks allow two weeks for clearance), C.0.D. add additional $3.00. \
: ... Obhio residents add 6% State Tax. vy
Above shipping/handling are rates for UPS ground in Continental U.S. onl; S -

340 East First Street Dayton, Ohio 45402 ' 513/461-3525
20% Restocking Fee on Non-Defective Returns 1-800-422-3525  FAX513/461-3391
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Integrand’s new Chassis/System is not another
IBM mechanical and electrical clone. An
entirely fresh packaging design approach has
been taken using modular construction. At
present, over 40 optional stock modules allow
you to customize our standard chassis to nearly
any requirement. Integrand offers high quality,
advanced design hardware along with
applications and technical support afl at prices
competitive with imports. Why settle for less?

Rack & Desk

PC/AT Chassis

Rack & Desk Models

Accepts PC, XT, AT Motherboards and
Passive Backplanes

Doesn't Look Like IBM

Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC

204 Waut Supply, UL Recognized
145W & 85W also available
Reasonably Priced

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. » Visalia, CA 93291
209/651-1203
TELEX 5106012830 (INTEGRAND UD)
EZLINK 62926572
We accept BankAmericard/VISA and MasterCard

IBM, PC, XT, AT trademarks of International Business Machines.
Drives and computer boards not included.
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REVIEW
SEEING COLORS ON THE MAC SE

written for the Mac II, I expected this
problem. The rest of the graphics soft-
ware worked in monochrome mode on
the external screen.

I printed color output using Cricket
Draw, Cricket Graph, More, and other
applications on an Imagewriter II, Image-
writer LQ, and HP PaintJet without a
hitch; the pages had the colors that the
screen displays led me to expect. I also
printed color output on an HP 7475A
flat-bed plotter, although the matchup
between the displayed color on the screen
and the plotted color on the paper usually
did not match.

The most noticeable difference be-
tween the regular Mac SE screen and the
color screen driven by the ColorVue (be-
sides the color) was in screen-drawing
performance. Cricket Draw, for exam-
ple, took at least twice as long (and often
much more for complex images) to re-
draw a color graphic on the ColorVue
SE-driven screen, compared to the same
image in monochrome on the internal
screen of an unmodified Mac SE.

The same was true for other applica-
tions working in color (e.g., Graphic-
Works, VersaCAD, and Cricket Graph).
Of all the other applications I tested,
More 1.1c showed the most slowdown
when redisplaying an image with color
text in it, compared to displaying on the
internal monitor. Thus, the price of hav-
ing color is some screen-drawing slow-
down when you use the 8- or 16-color
mode. However, you can always switchto
monochrome to improve drawing speed,
or you can use the automatic-color setting
and let the ColorVue switch to mono-
chrome when no color is present.

Skimpy Documentation

The user’s manual supplied with the
ColorVue board does a good job as an in-
stallation guide, but it is anemically thin
on other issues. It doesn’t mention any-
thing about using the ColorVue SE with
actual software. There is no list of com-
patible software, nor a discussion of
which software vendors can be expected
to provide ColorVue drivers with their
products. The manual also fails to give
any information about the card’s 1024-
by 512-pixel virtual screen and how
you’re supposed to move around in it
(horizontal panning).

From an end user’s point of view,
Orchid needs to go back to its technical
writers for about 40 more pages of soft-
ware and usage discussion. An updated
manual should also include complete
technical specifications (such as a de-
tailed board schematic and a discussion
of the board’s design) and should address

other technical concerns. No on-line help
is provided with the ColorVue CDEV.

Orchid is a proven accessory board
manufacturer for the IBM PC. This is the
company’s first Apple-compatible prod-
uct. I tested the customer-support phone
lines by asking some questions about in-
stallation and software compatibility.
The support technicians dealt with instal-
lation problems easily, but those I talked
with knew much less about the Color-
Vue’s software compatibility or about the
availability of new software releases that
would drive the ColorVue properly.

The ColorVue SE has a two-year hard-
ware warranty that you can extend to four
years at no extra charge by filling out and
returning your warranty card.

The Big Draw: Color Now

The question you have to answer before
buying a ColorVue SE is: Do you really
need a color Mac SE? And at what price?
At $695, the ColorVue SE isn’t cheap,
but it’s reasonable. However, you have to
add the price of a color monitor to your
shopping list when you go with SE color.
This will add another $500 to $900 to the
tab, depending on the monitor you buy.
That puts the price of SE color at $1200
and up. Not cheap, but still much less ex-
pensive than scrapping (or selling) your
Mac SE and buying a Mac II. Besides,
you can opt to buy one of Apple’s color
monitors and then continue to use it when
your budget permits you to buy a Mac II.

The main reason for buying the Color-
Vue SE is that it provides a usable color
display for the Mac SE now. If you need
color for your graphic design, CAD, or
publishing work, and you don’t want to
replace your Mac SE, the ColorVue SE is
a reasonable solution. Although the
board’s color display lacks the subtlety of
the 256-color Mac II display, you’ll be
surprised just how appealing 8 or 16
colors can be. And if you need 16 gray
scales for your desktop publishing work,
the ColorVue SE does that job nicely,
too. The cost of acquiring this capability
won’t bankrupt you, either.

Finally, the ColorVue SE doesn’t tie
your Mac SE to your desk. Any time you
need to move your Mac or take it on the
road, you can disconnect the color moni-
tor cable and go. m

Don Crabb is the director of instructional
laboratories for the computer science de-
partment of the University of Chicago
and is a lecturer in the department and
the college. His articles and reviews have
appeared in microcomputer magazines,
newspapers, and journals. He can be
reached on BIX as “decrabb. ”



NOW YOU GAN CONNEGT FOU

USERS TO ONE LASE

With the Mannes-
mann Tally® MT910 Laser
Printer and its Multiuser
Interface option, you can
connect four users for just
$1050 each.

Each of you will have
your own I/O port, program-
mable for your own protocol
and emulation. Laser-crisp
text and graphics at 300 dpi.
All the specs you see in the
center. And with an optional
Sbin sorter, even your own

output bin.
Circle 155 on Reader Service Card (Dealers: 156)

THIS ONE.

® Speed: 10 pages-per-minute

m Dual paper cassettes standard, 250 sheets
each.

m Dual output bins standard, 250 sheets each.

® Memory: 500K; 400K available to print
graphics or download additional fonts.

® Manual feed handles single sheets, enve-
lopes, transparencies, and labels.

®Emulations: Diablo® 630, Epson® FX, IBM*
Proprinter;* HP* LaserJet Plus;*and Qume®
Sprint II.

m Workload: 10,000 pages-per-month.

m Standard fonts: [J Courier 10. [J Prestige
Elite 12 [] Letter Gothic 16.6 [ bold, italic,
condensed, and expanded.

m Options: [J 4-user /O [J extensive library
of optional fonts in cartridge or down-
loadable formats (1 1.5 Mg RAM upgrade
[ 5-bin sorter.

RPRINTER.

So call the number
below for more information
or to connect with your near-
est dealer.

And he'll connect you
with the only out-of-the-box
laser printer on the market
today that gives you so much
for just $1050 per user.

A Mannesmann Tally.

MANNESMANN
TALLY

1-800-8431347:.. .

In Washington state, call:
206-251-5524 Ext. 101



COMPLETE 12 MHz

ZERO-WAIT 286 SYSTEM

WITH 32MB HARD DRIVE!

And every ZEOS® system is fully assembled, burned-in

Can you believe it? Yes you can!

32 MB hard drive. 12 MHz ZERO Wait State. Fully AT
compatible. Our complete 286 system ready to plug in and
fly right out of the box! At the amazing price of only $1,295!

How is it possible? By buying direct from the manufac-
turer that's how. ZEOS International offers you the finest,
best-backed fully AT compatible systems available . . . at

Jactory direct prices.

We think you'll agree, this is the very best value you’ll

find anywhere.

ZEOS® Customer Assurance Program

Compare not only our features but
the ZEOS® Customer Assurance Pro-
gram as well: 1. Full refund within
30 days of shipment if you are not
absolutely satisfied. 2 One full year
limited warranty on parts and la-
bor. 3. Federal Express replacement
of any failed parts for your first
year of ownership.

12” High Resolution Amber
Screen TTL Monitor with Tilt

& Swivel base. Easy on the eyes! .

80286 CPU Zero-Wait State
Motherboard with 8 I/O slots
and socket for 80287 Math
Co-processor.

M 6/12 MHz Dual Speed,
eyboard Selectable,
Zero Wait-State.”
Phoenix BIOS!

Deluxe AT-style
Case, Security

Keylock, Reset
- Button, LEDs.

Full 101 key
AT-style

AT is a registered trademark
of IBM Corporation.

Dueto currency fluctua-
tions and other factors

\/

beyond our control, prices
are subject to change e -
without notice.

Call for complete
warranty details.

In Minnesota Call: 612-633-4591
FAX Orders Dial: 612-633-2310

(=5=3 [COD
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STANDARD FEATURES INCI.UDE{‘

$996

and tested in our own laboratories. We would like to build
one for you. Give us a call today!

OTHER ZEOS OPTIONS:
B Basic System Only: Everything except HDD/HDC.

B Complete 64MB hard drive system! Only $1,5695

B EGA Upgrade. 14” EGA color monitor with ZEOS EGA

card. Fully tested. Add $495

H Many other drives and options available. Call Toll Free
for details, 800 23-5891.

ONLY

W

ORDER NOW TOLL FREE
800-423-5891

NEW? ZEOS® ‘386 Tower System

Available now! Zeos® 386 Tower Sys-
tem! Complete with 64 MB HDD;
Adaptec 2372 HDC, 1:1 interleave,
800 KB/sec transfer rate; 1 MB
RAM, Zero-Wait, cache memory, 1.2
FDD, High Resolution tilt swivel
monitor, 101 key keyboard, and
more. Complete 20 MHz System
$3,495! 16 MHz $2,995!

M Heavy Duty 200W Power
Supply.
B Real Time Clock/Calendar with
Battery Backup.

512K, 80ns Memory expandable
- to 1MB on the Motherboard.

- Hard and Floppy Drive
Controller, 1:1, 800 KB/sec!

M Serial and Parallel/
Printer Ports.

1.2 MB High
Capacxty Floppy
Drive.

M 32MB hard
. drive.

' l ngh Resolu
Mo

INTERNATIONAL, LTD

530 5th Avenue NW, Suite 1000
St.Paul, MN 55112
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Profiles 128K STD

Base Memory (Kb)= 128

Foreground Only= No
SR Check= Yes
| Update Profile= No

SOFTWARE REVIEW

VM/386:
A Virtual

List.
No active UMs

t Files
Config. T
Autoexec. UM

Info

Select Profile from list. Available memory (Kb)= 4964
Press Ctrl-Enter to see the advanced options.

Press Enter to create a new machine.

A multitasking program
manager for 80386-based
DOS machines

Namir Clement Shammas

M/386 is a control program that

lets you run DOS applications

concurrently. It uses the virtual

8086 mode of the Intel 80386
CPU chip to create multiple 8086-based
virtual machines. The amount of physi-
cal memory limits the number of virtual
machines.

VM/386 1.1 ($245) from Intelligent
Graphics Corp. requires an 80386-based
computer with at least 2 megabytes of
RAM. The system requires one high-
density floppy disk drive, and the manual

Use Esc to quit.

recommends that you use a hard disk
drive. VM/386 supports monochrome
display adapters and VGA, CGA, EGA,
and Hercules-compatible graphics adapt-
ers. I used a Compaq Deskpro/20 with 5
megabytes of memory and a 40-megabyte
hard disk drive running MS-DOS 3.3.

Multiple Virtual IBM PC XTs

The VM/386 control program takes up
640K bytes of memory, and lets you di-
vide up the rest of the physical memory
into virtual machines. It uses a preemp-
tive multitasking scheduler to share the
processor among the virtual machines.
You can choose to have the System Re-
source Manager (SRM) adjust and opti-
mize the scheduling of a virtual machine,
or you can turn off the SRM and adjust
these parameters yourself.

Each machine operates as though it
were an independent IBM PC XT, with
its own copies of DOS, AUTOEXEC and
CONFIG files and memory-resident pro-
grams. These virtual machines are pro-

Solution

tected from each other; a software crash
in one does not affect the others. In fact,
you can even reboot an individual virtual
machine with the Ctrl-Alt-Del key com-
bination. To move among the virtual ma-
chines, you call up a switcher list by
pressing SysReq (or Alt-SysReq if you
have an enhanced keyboard). From this
list, you can choose either to enter the
virtual machine manager menu or to go
to a virtual machine.

To use VM/386, you first boot up
under DOS and then type VM/386, which
is the name of a batch file that starts the
Virtual Memory Manager (VMM). The
VM/386 control program uses multiple
text-based windows containing menus
and help or status information. The
VMM contains six main menus: Virtual
Machine Control, Hardware Control,
System Options, Status Display, Help In-
formation, and Exit VM/386. All these
menus except the last have submenus. It
is important that you exit from VM/386
via the menu option so that VM/386 can
close any files it has open.

Creating a virtual machine involves
two screens, each with a set of options.
The first contains basic options, while
the second contains advanced ones. You
can alter and fine-tune the default values,
with the option of storing a new set of de-
fault values in a profile file.

Thebasic options for creating a virtual
machine are assigning a virtual machine
a name, a profile, and an amount of
memory (128K to 640K bytes); as shown
in the photo. You can also specify wheth-
er this virtual machine will run only
while it is in the foreground and whether
the SRM will adjust its time slice.

When you estimate the total amount of
memory required, you must take into ac-
count that the video screen requires 16K
bytes and 112K bytes in text and graphics
modes, respectively. You can assign
foreground-only mode to highly interac-
tive applications that do not perform any
task while in the background.

continued
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REVIEW
VM/386: A VIRTUAL SOLUTION

VM/386 1.1

Type
Multitasking environment

Company

IGC

4800 Great America Pkwy.
Santa Clara, CA 95054
(408)986-8373

(800) 458-9108

Format
One high-density 5Vs-inch floppy disk

Language
Assembly

Hardware Needed

IBM AT with an Intel Inboard 386,
Compagq Deskpro 386, IBM PS/2 Model
80, or 80386-based computer with at
least 2 megabytes of RAM, one high-
density floppy disk drive (hard disk
drive recommended), monochrome
display adapter, and VGA, CGA, EGA,
or Hercules graphics adapter

Software Needed
DOS 3.0 or higher

Documentation
200-page user’s manual

Price
$245

Inquiry 895.

The SRM is responsible for adjusting
and optimizing the time slice of a virtual
machine based on I/O activities. The
more I/O a virtual machine performs,
the more time slice the SRM will give it.
You can turn off the SRM for a virtual
machine that is running an important
number-crunching application. Such ap-
plications tend not to perform many I/O
operations and, with the SRM turned on,
they are considered idle and are conse-
quently allocated a smaller CPU time
slice.

Other basic options for creating a
virtual machine let you select the boot
device and files. You can start a virtual
machine from a hard disk drive, a floppy
disk drive, and from ROM BASIC. The
boot files are AUTOEXEC.BAT and CON-
FIG.SYS by default. You can specify
other boot files such that the primary
filenames are the same, but you have to
designate the extension names. The
AUTOEXEC.VM and CONFIG.VM filenames
are suggested for alternate filenames.
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This enables you to customize the con-
figuration during the virtual machine
reboot.

Each virtual machine can have its own
AUTOEXEC batch file to load RAM-resi-
dent utilities and related applications.
VM/386 does not support DOS redirec-
tion and piping commands placed inside
batch files. These commands work fine
when issued at the DOS command level.

The advanced options for creating a
virtual machine let you adjust parameters
that relate to the performance, extended
or expanded memory allocation, and
hardware device drivers.

The performance parameters are prob-
ably the most interesting and most fre-
quently adjusted. With these parameters,
you can control the speed of virtual ma-
chines relative to each other. The param-
eters include the queue, priority, time
slice, SRM burst, SRM swapout, real-
timer switch setting, and the I/O privi-
lege level.

The queue parameter designates the
interrupt level for a virtual machine and
ranges from 1 to 5, with a default of 4.
The lower the queue number, the higher
the priority of a virtual machine for han-
dling external interrupts. The VMM,
with a queue number of 0, has the highest
interrupt level.

For virtual machines with the same
queue number, you use a second param-
eter (called priority), which ranges from
0 to 255, to decide which machine has
precedence. Low-priority values yield a
higher precedence.

The third parameter is the time slice
(in milliseconds) that defines the CPU
time spent on each virtual machine. The
time slice values range from 1 to 255,
with a default of 6. The manual recom-
mends that for optimum performance,
the sum of the time slices of the virtual
machines should be 60 ms.

VM/386 offers an additional level of
sophistication in managing virtual ma-
chines. Youcan run a virtual machine for
a specific number of seconds and then
suspend it, either completely or for a
fixed time span. The SRM burst param-
eter assigns the total CPU seconds before
a virtual machine is suspended. The
SRM swapout parameter defines the
number of seconds before the suspended
machine resumes running. A O value im-
plies a permanent suspension.

Once a virtual machine profile is de-
fined, you can create one or more virtual
machines by pressing the Enter key after
a final confirmation message. You then
use the switcher to move among the vir-
tual machines.

To automate the systematic creation of

a set of virtual machines, VM/386 sup-
ports the creation of start-up files. These
files create the preselected combination
of virtual machines, but they do not load
or launch their applications.

You terminate a virtual machine by se-
lecting an option from the virtual ma-
chine manager menu. You should first
close any applications that perform file
I/0 before you terminate them because
the selected application is abandoned at
once. Updating a virtual machine is an-
other option that permits you to adjust
some of its parameters (e.g., the time
slice) while it is running. This lets you
alter the real-time speed of execution for
an application.

Hardware Constraints

VM/386 supports the use of two hard
disk drives (connected to the same con-
troller) and two monitors. VM/386 also
supports hard disk partitions beyond 32
megabytes if you are using Compaq DOS
3.31. If you have an EGA that auto-
switches to CGA mode, you must disable
this feature.

You can specify that monitors and
hard disk drives be used in either floating
or exclusive modes. In exclusive mode,
the designated device is tied solely to a
specific virtual machine. You can em-
ploy exclusive video output to monitor a
special application on a secondary moni-
tor. In floating mode, several virtual ma-
chines can intermittently access different
files located on the same hard disk. Also
there is a RAM disk that virtual ma-
chines and a VGA can share.

You can also specify the allocation of
extended or expanded memory to work
with your applications. Using either
genre of memory reduces the amount of
memory available for virtual machines.

In creating a multitasking environment
out of the single-tasking DOS environ-
ment, VM/386 must take steps to allo-
cate resources, such as the printer and
communications ports, to specific virtual
machines. It does this from the device al-
location menu by letting you assign these
resources to specific virtual machines.
The explicit device allocation prevents
various applications from simultaneously
printing, which could lead to an utterly
confusing hard-copy printout. The appli-
cation allocated to the communications
port should have its virtual machine
queue parameter setto 1 so it will have a
high level of access to external inter-
rupts. This enables the communications
software to keep up with the pace of the
transmitted characters.

The Status Display main menu permits
you to monitor the status of the virtual
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Table 1: The time for the primary benchmark essentially increases
proportionally with each additional background process.

Note: All processes are running at a time slice of60 ms.

Number Time Comparison to
of operating (seconds) DOS performance
programs (percent)
Compaq DOS 3.31 1 10.5 100
VM/386 1 10.5 100
2 21.8 208
3 32.8 312
4 425 405
8 81.7 778

machines. The information is presented
in tabular form indicating the queue
number, the priority level, the time slice,
the remaining time slice (for a running
virtual machine), and the total number of
unprocessed interrupts. You can also
query the status of the total amount of
storage: actual, expanded, extended, and
virtual. VM/386 also enables you to peek
atmemory locations, presenting you with
a debug-like memory dump.

Testing The Performance

To test the speed of the multitasking
feature of VM/386, I wrote two Turbo
Pascal 4.0 programs: BEN1.EXE and
BEN2.EXE. BEN1.EXE contains the pri-
mary benchmark program that runs in
the foreground; BEN2.EXE is the second-
ary benchmark program that runs in a
background virtual machine. Both pro-
grams loop infinitely and use the Turbo
Pascal function KeyPressed to exit.

The primary benchmark program per-
forms integer calculations in a For loop,
beeps, and then displays the time re-
quired to execute the For-Do loop. The
secondary benchmark program performs
the same calculations and displays the
loop-control variable. Printing the loop-
control variable in the secondary bench-
mark gives you a visual indication of
whether or not a copy of the program is
actually running. It also gives you a feel
for how fast or slow a copy of the sec-
ondary benchmark is running.

To run the multitasking benchmark, I
first saved the following settings in a
128K_STD profile file: I set the SRM to
OFF, queue to 4, priority to 128, and
time slice to 60 ms.

I then created a virtual machine using
the modified 128K_STD profile and
started a copy of BEN1.EXE in that virtual
machine and measured the time between
beeps.

Once I had the time for BEN1.EXE run-
ning alone, I then added copies of the
secondary benchmarks to a virtual ma-
chine that runs in the background and
measured how much subsequent copies
of BEN2.EXE slow down BEN1.EXE. I used
the switcher to load copies of BEN2.EXE in
a virtual machine and then to switch
BEN1.EXE back into the foreground.
Table 1 shows the effect adding subse-
quent background virtual machines has
on executing BEN1.EXE.

I also tested the effect of running the
primary benchmark in a 512K-byte vir-
tual machine with a 60-ms time slice,
while four copies of the secondary bench-
mark ran in four 128K-byte machines
with a 15-ms time slice. The results show
that the timing of the primary benchmark
was 31.2 seconds, instead of the esti-
mated 21 seconds (10.5 seconds X (4 X
15 + 60) /60). The difference between
these two timings can most likely be at-
tributed to the extra size of the virtual
machine running the primary bench-
mark.

The second benchmark program, DSK-
BEN1.EXE, examines the ability of
VM/386 to support multiple virtual ma-
chines that appear to simultaneously or
intermittently access different files on
the same hard disk. The program re-
peatedly reads the same text file. It dis-
plays the time that each loop iteration
takes to read a text file.

The name of the text file read by each
running copy of DSKBEN1.EXE is supplied
on the argument list. I prepared three
128K-byte text files to be read by three
copies of the benchmarks running con-
currently. I used the 128K-byte profiles
with the SRM setting turned on. Up to
three copies of the benchmark programs
were run in three different virtual
machines. The process used to bring out
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Table 2: The disk benchmark
program, DSKBEN1.EXE, shows
that VM/386 allows several
applications in virtual machines to
access different files on the same
hard disk.

Total number Time
of programs (seconds)
1 41
2 7.5
3 11.6

Note: All processes are running at a time slice of
60ms.

each virtual machine is basically the
same as the one described for the first
benchmark program.

Table 2 shows the results that confirm
the ability of VM/386 to allow the inter-
mittent access of different files in the
same drive. Each of the benchmark
copies ran at about the same speed shown
in the table. The timings fluctuated more
than in the first benchmark. I also inves-
tigated the same feature in Microsoft

Windows/386 and discovered that it
doesn’t support the intermittent file I/0.

Short-Term Solution
VM/386 1.1 is an interim solution to the
DOS single-tasking bottleneck that OS/2
is designed to address. VM/386 is like a
heart bypass for the current DOS 3.x ap-
plication base: It gives more life and flexi-
bility to these applications by letting you
run two or more of them simultaneously.
Italso provides you with excellent control
for adjusting the performance and opera-
tion of each virtual machine and requires
practically no effort to learn or use.
VM/386 and Windows/386 are two
very similar products (see my review
“Microsoft Windows 2.03 and Win-
dows/386,” May BYTE). They both let
you run DOS 3.x applications in 640K
bytes of memory. The main differences
are that VM/386 does not allow two or
more virtual machines to share the same
display. With Windows/386, you can run
different applications within the windows
on the screen. With VM/386, you have to
use the switcher to move from one virtual
machine to another, but it does give you
control over the multitasking scheduler,

whereas, in Windows/386, you don’t
have the options of adjusting parameters
for the scheduler.

Both VM/386 and Windows/386 are
very different from OS/2. Where VM/386
and Windows/386 let you run the current
base of DOS 3.x applications concurrent-
ly, OS/2 provides only the ability to run
one single DOS 2.x application. Most
DOS applications must be substantially
redesigned to run under the protected
mode in OS/2. However, the OS/2 envi-
ronment removes a lot of constraints that
limit DOS applications. Unfortunately,
there aren’t many OS/2 applications
around. In the meantime, VM/386 offers
an interim solution while we'’re waiting
for OS/2 applications to appear.

Editor’s note: The source code listing for
the programs BEN1.PAS, BEN2.PAS, and
DSKBEN1.PAS is available in a variety of
formats. See page 3 for further details. m

Namir Clement Shammas is -a columnist
for several computer magazines and a
freelance writer living in Glen Allen, Vir-
ginia. He can be reached on BIX as
“nshammas.”’
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A multitasking operating
system that also supports
additional terminals

Alex Lane

ome people have been quick to

sum up the state of 80386-based

computers: All revved up with

no place to go. They’re refer-

ring to the inability of MS-DOS (and PC-

DOS) to fully exploit the multitasking as-

pects ofthe 80386. Concurrent DOS 386

from Digital Research, Inc. (DRI) is one

multitasking alternative to MS-DOS for

the Compaq Deskpro 386 and compat-
ibles with as little as 512K bytes of RAM.

The basic Concurrent DOS 386 pack-

age ($395) is capable of multiuser opera-

SOFTWARE REVIEW

Concurrent
DOS 386

tion, supporting two RS-232C serial ter-
minals in addition to the main console.
The console can run up to four tasks con-
currently in separate screens, while the
serial terminals can run up to two virtual
tasks each. DRI also markets a version of
Concurrent DOS 386 that supports up to
nine serial terminals; it sells for $495.

I tested Concurrent DOS 386 version
2.0 on an ARC 386i microcomputer with
an Award BIOS (version 2.09), but it also
runs on systems with the Phoenix BIOS.

Concurrent DOS 386 comes on two
5¥%-inch high-density floppy disks and
two 3%-inch 720K-byte floppy disks.
The accompanying documentation con-
sists of four books that include informa-
tion applicable to both Concurrent DOS
386 and Concurrent DOS XM—a DRI
product for PC XTsand ATs.

Automatic Setup

Installing Concurrent DOS 386 is pain-
less. You just boot your system with the
appropriate Concurrent DOS 386 disk in

drive A and then press F10. Once you
indicate which drive the software is to be
installed on, the installation routine
creates a subdirectory on that drive,
copies the appropriate files from the dis-
tribution disks, and installs the system
files in the drive’s root directory. Once
transferred to a hard disk drive, the files
occupy about 1.5 megabytes of storage.

During installation, the AUTOEXEC.BAT
file is modified so that each time you
boot the system, it asks you whether Con-
current DOS 386 should be loaded in
place of DOS. This ability of Concurrent
DOS 386 to coexist with DOS on the
same drive is a big plus.

Once the software is installed, you
must run the Setup program to configure
the system for a multiport expansion
card, or to connect printers and serial de-
vices such as modems and terminals.

Device drivers are loaded and system
parameters are set using the information
contained in the Concurrent DOS 386
file CCONFIG.SYS (analogous to the DOS
file CONFIG.SYS). Some of the param-
eters, such as BUFFERS and FILES, will
be familiar to DOS users.

Concurrent DOS 386 would not ini-
tializemy hard diskdevice driver, which,
when installed under DOS, allows a 20-
megabyte partition of my 40-megabyte
hard disk drive to be addressed as drive
D. In effect, Concurrent DOS 386 recog-
nized only half my hard disk drive. Al-
though this problem is not hard to solve,
it does involve a time-consuming refor-
mat. There is no 32-megabyte limit to the
size of a partition if Concurrent DOS 386
becomes the only operating system in-
stalled on a hard disk drive. The maxi-
mum hard disk drive partition that is al-
lowed under Concurrent DOS 386 is 512
megabytes.

According to DRI, you should be able
to install and run Concurrent DOS 386
with a minimum of 512K bytes of mem-
ory installed, although, admittedly,
there’ll be little you can do with such a

continued
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Concurrent DOS 386 version 2.0

Type
Multitasking operating system

Company

Digital Research, Inc.
60 Garden Court
P.O. Box DRI
Monterey, CA 93942
(408) 646-6464

Format
Two high-density 5Va-inch floppy disks;
two 720K-byte 3Y2-inch floppy disks

Language
Assembly and C

Hardware Needed

Compaq Deskpro 386 or 100 percent
compatible with a hard disk drive and
512K bytes of RAM; the 10-user system
requires a multiport card

Documentation

35-page Installation Guide; 170-page
User’s Guide; 150-page Reference
Guide; 26-page Applications Guide

Price
3-user license: $395
10-user license: $495

Inquiry 893.

small system other than run a very small
application. With a bare 512K bytes of
memory, I was unable to install Concur-
rent DOS 386 on my machine.

The first paragraph of the memory
configuration section in the Installation
Guide tells you to disregard the rest of the
section if you’re installing Concurrent
DOS 386—a note you may miss (as I did).
The rest of the information is for Concur-
rent DOS XM users, who must use Ex-
panded Memory Specification (EMS) or
enhanced EMS (EEMS) with their sys-
tem. I admit to fiddling a lot with the set-
tings on my memory board, with varying
degrees of success, before going back and
rereading the chapter from the first word.
Even so, it finally took a call to a DRI
technical-support representative to con-
vince me thatI didn’t need to do anything
special about memory configuration.

Multitasking and

MS-DOS Compatibility

Concurrent DOS 386 performs multi-
tasking using the time-slice technique.
Basically, this means that each of the
programs residing simultaneously in
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memory is given 1/60 second to run,
after which control is passed to the next
program. In an 80386 environment, this
constant switching occurs so quickly that
programs appear to run simultaneously.

Without having verified every permu-
tation of every DOS command, I found
Concurrent DOS 386 to be substantially
compatible with DOS. However, it was
missing several commands found in the
MS-DOS 3.2 that was supplied with my
ARC. Among the missing are CTTY, EXE-
2BIN, JOIN, SHARE, GRAFTABL, and
GRAPHICS. On the other hand, there are
over 30 commands that are unique to
Concurrent DOS 386, including com-
mands for password maintenance, pro-
gramming function keys, and rebooting
the system. A separate command proces-
sor shell, DOS.COM (analogous to the DOS
COMMAND.CQM), is provided to act as a
buffer between troublesome programs,
such as SideKick and other terminate-
and-stay resident programs, and Concur-
rent DOS 386.

Concurrent DOS 386 offers several
keyboard enhancements, including the
ability to program up to 50 function keys
using the FUNCTION command. In addi-
tion, Concurrent DOS 386 maintains a
history buffer of commands entered at
the system prompt, which you can recall
by using the up and down arrow keys and
edit by using a set of WordStar-like
commands.

Perhaps one of the most titillating
features of Concurrent DOS 386 is the
ability to run up to 255 processes simul-
taneously. To the novice, this may sound
like being able to run 255 programs at
once. However, by “process” DRI
means a specific operating system con-
struct (e.g., one that maintains a text
buffer or keeps system time). For exam-
ple, each virtual terminal has two pro-
cesses associated with it: a flush process
that maintains a DOS video buffer
(thereby allowing the terminal to per-
form pokes into a virtual video RAM),
and a command shell process that runs
the basic user interface.

About the only concession to systems
programming in Concurrent DOS 386 is
the inclusion of SID86.CMD, a symbolic
debugger with roots going back to 8-bit
CP/M days. It was included solely to
allow the user to incorporate patches that
are anticipated as minor bugs in the soft-
ware surface over time.

Concurrent DOS 386 reads disks for-
matted under DOS, as well as under
other DRI operating systems for the PC
architecture (e.g., CP/M-86, Concurrent
CP/M-86, and Concurrent DOS 4.1 to
5.2). Concurrent DOS 386 also executes

DOS .EXE and .COM programs, although
they cannot take advantage of undocu-
mented DOS functions (Microsoft’s
Word 4.0, for example, is not executable
under Concurrent DOS, although Word
3.1 will run).

Other features that are familiar to
DOS users include redirection of 1/0
using the <, >, and > > symbols, and
the use of ? and * characters as wild cards
in filename descriptions. One wrinkle
that’s not found in DOS is the executable
.CMD file, which is a contribution from
previous DRI products. Another unique
feature is the ability to control file access
in Concurrent DOS 386 by using pass-
word-protected file attributes that can
make a file a system file (invisible to the
casual user) or a read-only file, or both.

If you’ve ever used any of DRI’s ear-
lier concurrent systems, such as Concur-
rent CP/M-86 or Concurrent DOS XM,
the look and feel of Concurrent DOS 386
will be no surprise to you. Most system
utilities like Dskmaint (for disk mainte-
nance) and Setup (for system setup) have
a function-key menu interface that in-
volves a minimum of typing. The utility
Editmenu lets you build on this interface;
you can create, change, copy, or delete a
menu, and use special effects such as re-
verse video and blinking in menu dis-
plays. Another menu utility, Runmenu,
runs the menu files that you created with
Editmenu, while the Copymenu utility
lets you copy menu files for editing or
backup purposes.

Other Concurrent DOS Applications
The Concurrent DOS package includes
several other programs that can be con-
sidered applications in themselves: File
Manager, Printer Manager, DR EDIX,
and Cardfile.

The File Manager is a useful utility
program that executes most common
commands, which you can select from a
menu. The main menu of File Manager
consists of three parts: a command
panel, which lists important Concurrent
DOS 386 commands ranging from ob-
taining a simple directory to setting up
the system; an object panel, which typi-
cally offers a list of files, directories, or
drives for selection; and a prompt panel,
which describes the currently selected
command. You can select commands by
pressing the up and down arrow keys until
the desired command is highlighted, by
typing enough of a command to uniquely
identify it, or by pressing F10 and entering
a complete command from the keyboard.

The Printer Manager is a Concurrent
DOS 386 program that allows one or sev-

continued
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DOS system running Lotus 1-2-3

THIS IS AN IBM
PS/2 MODEL 80
RUNNING DOS

Under DOS, this PS/2™ is a powerful 80386-based single-
tasking, single-user computer that can run thousands of
DOS applications. In 16-bit, 8086 mode.

One at a time.

When 0S/2™ software becomes available, the PS/2 can
become a multitasking, single-user computer running in
16-bit, 286 mode that can also single-task those DOS
applications under 0S/2.

One at a time.
With DOS or 0S/2, the PS/2 will support one user.

1 user (DOS) 1 user (0S/2)

Cost per system™*: $12,389 $12,594
Cost per user: $12,389 $12,594

Circle 240 on Reader Service Card

“SCO VP/ix available as separ-ate product

SCO XENIX system running SCO Professional

THIS IS AN IBM
PS/2 MODEL 80
RUNNING SCO XENIX

Under SCO XENIX;” this PS/2 becomes a powerful 80386-
based multitasking, multiuser computer that can run thou-
sands of XENIX applications. In full-tilt, 32-bit, 386 mode.
Many at a time.

And using SCO VP/ix, * the PS/2 can multitask DOS
applications under SCO XENIX.

Many at a time.

With SCO XENIX, the PS/2 will support one user.

Or 9 users. Or even 33 users.

And it can do all that today because you can get SCO
XENIX for the PS/2— now!

1 user 9 users 33 users

Cost per system™*:  $14,559  $19,726  $40,402
Cost per user: $14,559  $2,192  $1,224

SCO XENIX System V and the SCO XENIX family of software solutions
are available for all industry-standard 8086-, 80286-, and 80386-based
computers, and the IBM® Personal System/2™ Models 50, 60, and 80.

=——— (800) 626-UNIX (626-8649)
= (408) 425-7222
FAX: (408) 458-4227

TWX: 910-598-4510 sco sacz
THE SANTA CRUZ OPERATION uucp: ... decvax!microsoft!sco!info!

“* Cost cemparisons are hased on mast recently published U.S. domestic supgested list prices. Cost model: Base machine: [BM PS/2 Model 80. 70Mb disk. 1Mb RAM. IBM 8512 colormonitor, 1Mb additional IBM RAM. IBM ProPrinter XL.® 1-user DOS system: Base machine, plus
DOS 3.3, WordPerfectd.2, Lotus® 1-2-3.® dBASEIN PLUS® 1-user 0S/2 system: 1-userDOSsystem: substitute 05/2 for DOS. 1-user SCO XENIX system: Base machine, plus SCO XENLX 386 for PS/2, SCO VP/ix. $CO Lyrix® (word processing). SCO FoxBASE+™ (dBASE Ili PLL'S workalike).
€O Professianal™ (1-2-3 warkalike). 9-user SCO XENIX system: |-userSCO XENIX system. plus intelligent 8user multiport card, % IBM 3151 ASCIL terminals. 33-user SCO XENIX system: 9-user SCO XENIX System. plus 3 more intelligent 8-user multiport cards. 26 more IBM 3151

ASCIl terminals, 4 Mh additional KAM, additionil 70Mb disk.

IBM and ProPrinter XI. areregistered trademarks and Personal Systemy/2. p$/2 and 08/2 are trademarks of Intemational BusinessMachines Comoration. ® Lotusand i-2-3are registered trademarks of lotus hevelopment Corporatign. * dBASE Il PLUS is a registered trademark of Ashton-Tate.
XENIX is a registered trademark of Microsoft Corporation. * VP/ix is « trademurk of INTERACTIVE Systemss, Inc. * Lyrix is 4 registered trademark and SCO Professional is 4 trademark of The Santa Cruz Operation, Inc. ® (sU FoxBASE+ is u trademark of Fox Software. Inc.  10/87

®1987 The Santa Cruz Operation, Inc.. 400 Encinal Streer, PO, Box 1%, Santa Cruz, CA 95001

The Santa Cruz Operation, Lad.. 18 Noel Street. P6. Box 4YN. Landon WIA 4YN United Kingdom. +44 1 439 2911, (FAX): +44 | 637 9381, TELEX: 917372 sotns



REVIEW
CONCURRENT DOS 386

eral printers to print multiple files (up to
254). You can run the program either
from the command line or from a set of
conventional DRI function-key menus.
Files that are sent to print are each as-
signed a job number and placed in a
queue for processing. The job number
can subsequently be used to remove the
file from the queue, and the job queue it-
self can be suspended or erased by the
Printer Manager. If you wish, you can
specify a variety of options, such as num-

ber of copies, format, margin, and tab
length, when you send a file to the
printer.

DR EDIX is the editor supplied with
Concurrent DOS 386. It is a general-pur-
pose WYSIWYG editor that permits up
to four files to be worked on at one time,
although you can view only two in the
program’s two screen windows. An on-
line tutorial is provided, as well as four
help screens. It amused me to read in the
user’s guide the suggestion that DR

you see here.

g THELITTLE BOARD"/286

power for 3

smaller systems. Little Board/286 is the Compare b gutog}gg-ﬁittle
2 €atures. BO! Oar

newest member of our family of MS-DOS compat-  ooemcoffer:  offers:

ible Single Board Systems. It gives you the power of an AT*  «8or 12MHz versions » 5.75” x8” form

in the cubic inches of a half height 5'%” disk drive. It's a * 512R-IMbyte factor

complete AT-compatible system that’s functionally identi-
calto the 5-board system above. And it runs all AT software.

Ideal for embedded applications. Its low power
requirement, wide operating temperature range, solid-state
disk support and tiny form factor make Little Board/286
perfect for embedded applications and harsh environ-
ments: controllers, data acquisition, instruments, tele-
comm, workstations ... anywhere small size and complete
AT hardware/software compatibility are important.

Vs
Assissnassnsnnd |

) :
REDTITITES |

12MH280286 © ' I
AT-Compatible .
1Mb on-board DRAM
Full set of AT- o
’ compatible controllers ...~

EGA, MDA, Hercules -
vidgo 3

HD/FD c}én(rovllers

...and more

onboard DRAM  SCSI device support:

* 80287 coprocessor  Hard disk, tape
option bubbledrives, etc.

o AT-compatible con- e Two byte-wide
trollers and bus sockets for on-hoard

expansion solid-state disk
o Floppy disk support
controller o Single voltage (+5
« EGA/CGA/ VDC only, 8W power

Hercules/MDA video  consumption)
options o 0-70°Coperating
range
*ATis 4 Registered Trademark of IBM Corp.

Better answers for OEMs. Little Board/286 is not onlya
smaller answer, it’s a better answer ... with the packaging
flexibility, low power, 1/O capabilities and pricing OEMs
need. For information and the name of your nearest U.S. or
international Amprorep, call us today. Or, write for Little
Board/286 product literature.

408-733-2800

Fax: 408-734-2939 TLX:4940302

COMPUTERS. INCORPORATED
1 130 Mountain View/Alviso Road
Sunnyvale, CA 94089

Reps: Australia-61 3 720-3298; Belgium-32 87 46.90.12, Canada-(604) 438-0028, Denmark-45 3 66 20 20; Finland-358 0 585-322;
France-331 4502-1800; Germany, West-49 89 611-6151; Israel-972-3 49-16-95; ltaly-39 6 811-9406; Japan-81 3 257-2630;

Spain-34 3 204-2099; Sweden -46 88 55-00-65; Switzerland-41 1 740-41-05; United Kingdom-44 2 964-35511; USA, contact AMPRO.
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EDIX is equivalent to DOS’s EDLIN fa-
cility. While DR EDIX is a basic editor,
it is a sleek Maserati compared to
EDLIN’s staid Model T.

The Cardfile program that comes with
Concurrent DOS 386 is a name and ad-
dress filer that lets you maintain a set of
electronic index cards that hold all the
usual information about business asso-
ciates. I was unimpressed with this pro-
gram because of its limited field size (the
business name is limited to 20 characters
and the address to 24 characters) and its
maddening interface. Specifically, the
cursor automatically advances to the next
field once the current field is full, and
(short of applying grease pencil to your
monitor) there is no way to tell how close
to the end of the business or address field
you are. If you overstep, you must end-
lessly tap cursor keys to get to where you
can make the previous field fit; the Home
and End keys are ineffectual.

Using Concurrent DOS 386

For the most part, Concurrent DOS 386
acts the way a proper operating system
should and stays out of sight to let you run
your applications. Out of the box and
freshly installed, the package let me run
Word 3.1 in one window, Micro Logic’s
Tornado Notes 1.8 in another, DRI’s
File Manager in a third, and Microsoft’s
Multiplan 1.06in a fourth. Although there
was a perceptible slowdown in Word’s
performance, it was acceptable. Other
programs that ran successfully under
Concurrent DOS 386 included Turbo
Pascal 4.0, Turbo Prolog 1.1, Frame-
work 1.1, SideKick 1.56A (in conjunc-
tion with DOS.COM), and Command Plus.

The Wmenu utility lets you determine
the shape, placement, and colors used in
each of the four windows available on the
console. Another useful utility is Stop,
which you can invoke to specifically stop
a particular program in a specified win-
dow, or to show general system statistics
regarding what programs are running
and how much of which type of memory
remains free.

As I became more comfortable with
Concurrent DOS 386, I discovered a
number of commands that can optimize
program performance, such as MEMSIZE,
LIMSIZE, BANK, and SUSPEND. You can
use MEMSIZE to restrict the amount of
memory allocated to executable files
(DOS .EXE or .COM or Concurrent DOS
386 .CMD files). LIMSIZE restricts the
amount of LIM (Lotus/Intel/Microsoft)
expanded memory allocated to a pro-
gram. The BANK command controls how
a program executes in banked memory.

continued



Your80386-based PC should runtwoto
three times as fast as your old AT. This
speed-up is primarily due to the doubl-
ing ofthe clock speed from 8to 16 MHz.
Thenew MicroWay products discussed
below take advantage of the real power
of your 80386, which is actually 4 to 16
times that of the old AT! These new pro-
ducts take advantage of the 32 bit regis-
ters and data bus of the 80386 and the
Weitek 1167 numeric coprocessor chip
set. They include a family of MicroWay

UNLEASH YOUR 80386!

80386 compilers that run in protected
mode and numeric coprocessor cards
that utilize the Weitek technology.

The benefits of our new technol-
ogies include:
¢ An increase in addressable memory
from 640K to 4 gigabytes using MS-
DOS or Unix.
¢ A 12foldincrease in the speedof 32 bit
integer arithmetic.
* A 4 to 16 fold increase in floating point

AR LTI

mW1167 Numeric
Coprocessor Board

MicroWay 80386 Compilers

NDP Fortran-386 and NDP C-386 areglobally
optimizing 80386 native code compilers that
support a number of Numeric Data Processors,
including the 80287,80387 andmW1167.They
generate mainframe quality optimized code and
are syntactically and operationally compatible to
the Berkeley 4.2 Unix {77 and PCC compilers.
MS-DOS specific extensions have been added
where necessary to make it easy to port pro-
grams written with Microsoft C or Fortran and
R/M Fortran.

The compilers are presently available in two
formats: Microport Unix 5.3 or MS-DOS as ex-
tended by the Phar Lap Tools. Microway will port
them to other 80386 operating systems such as
0S/2 as the need arises and as 80386 versions
become available.

The key to addressing more than 640 kbytes
is the use of 32-bit integers to address arrays.
NDP Fortran-386 generates 32-bit code which
executes 3 to 8 times faster than the current
generation of 16-bit compilers. There are three
elements each of which contributes a factor of 2
to this speed increase: very efficient use of
80386 registersto store 32-bit entities, the use of
inline 32-bit arithmetic instead of library calls,
and a doubling in the effective utilization of the
system data bus.

An example ofthe benefit of excellent codeisa
32-bitmatrix multiply. In this benchmarkan NDP
Fortran-386 program is run against the same
program compiled with a 16-bit Fortran. Both
programs were run on the same 80386 system.
However, the 32-bit code ran 7.5 times faster
than the 16-bit code, and 58.5 times faster than
the 16-bit code executing on an IBM PC.

NDP FORTRAN-386™ ............... $595
NDPC-386™.....c.cvivvveeenncennns $595

Micro

MicroWay Numerics

The mW1167™ is a Microway designed high
speed numeric coprocessor that works withthe
80386. It plugs into a 121 pin “Weitek” socket
thatisactuallya super set ofthe 80387. This soc-
ket is available on a number of motherboards
and accelerators including the AT&T 6386,
Tandy 4000, Compaq 386/20, Hewlett Packard
RS/20 and MicroWay Number Smasher 386. tt
combines the 64-bit Weitek 1163/64 floating
point multiplier/adder with a Weitek/Intel de-
signed “glue chip”. The mW1167 ™ runs at 3.6
MegaWhetstones (compiled with NDP Fortran-
386) whichis afactorof 16 fasterthananAT and
2 to 4 times faster than an 80387.

mW1167 16 MHz.............. $995
mW1167 20 MHz............. $1595

Monoputer™ - The INMOS T800-20 Trans-
puter is a 32-bit computeron a chip that features
a built-in floating point coprocessor. The T800
can be used to build arbitrarily large parallel pro-
cessing machines. The Monoputer comes with
either the 20 MHz T800 or the T414 (a T800
without the NDP) and includes 2 megabytes of
processor memory. Transputer language sup-
port from MicroWay includes Occam,C, Fortran,
Pascal and Prolog.

Monoputer T414-20 with 0 meg!. . .$995
Monoputer T800-20 with 0 meg!. . $1495

Quadputer™ can be purchased with 2, 3 or 4
transputers each of which has 1 or 4 megabytes
of memory. Quadputers can be cabled together
to build arbitrarily fast parallel processing
systems that are as fast or faster than today’s
mainframes. A single T800 is as fast as an
80386/mW1167 combination!

Biputer’ T800/T414 with2meg'....$3495
Quadputer 4 T414-20 with 4 meg' ...$6000
1Includes Occam

speed over the 80387/80287 numeric
COProcessors.

Equally important, whichever Micro-
Way product you choose, you can be
assured of the same excellent pre- and
post-sales support that has made Micro-
Way the world leader in PC numerics
and high performance PC upgrades.
For more information, please call the
Technical Support Department at

617-746-7341
After July 1988 call 508-746-7341

MicroWay"
80386 Support

80386 Multi-User Solutions

AT8™ - This intelligent serial controller series is
designed to handle 4 to 16 usersin a Xenix or
Unix environment with as little as 3% degrada-
tionin speed. It has beentestedand approvedby
Compagq, Intel, NCR, Zenith, and the Department
of Defense for use in high performance 80286
and 80386 Xenix or Unix based multi-user

systems.

AT4 -4 USerS......ccocvevvevnrnnsas $795
AT8 - BUSEIS.....cvvuueueensensnnns $995
AT16 - 16 USErS . ...cvvvvvnnrnannnn $1295

Phar Lap™ created the first tools that make it
possible to develop 80386 applications which
rununder MS-DOS yettake advantage of the full
power of the 80386. These include an 80386
monitor/loader that runs the 80386 in protected
linear address mode, an assembler, linker and
debugger. These tools are required for the MS-
DOS version of the Microway NDP Compilers.

Phar Lap TOOIS. .. .oevevuiieennnnes $495
PC/AT ACCELERATORS
287Turbo-10 10MH=z................ $450
287Turbo-12 12MHz................ $550
287TurboPlus-1212MHz ........... $629
FASTCACHE-286 9 MHz ............ $299
FASTCACHE-286 12MHz ........... $399
SUPERCACHE-286 ................. $499
MATH COPROCESSORS

80387-20 20 MHz............. $725
80387-16 16 MHz.............. $475
8028710 10 MHz.............. $295
802878 8 MHz............... $239
802876 6 MHz............... $155
8087-2 8 MHz................ $154
8087 S5MHz................... $99

The World Leader in PC Numerics

Way

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
32 High St., Kingston-Upon-Thames, UK., 01-541-5466
St. Leonards, NSW, Australia 02-439-8400
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REVIEW
CONCURRENT DOS 386

Benchmark Results: A single task took about the same time under
Concurrent DOS 386 as it did under MS-DOS.

Note: SUSPEND was set to OFF in all windows.

If BANK is ON, then the program can be
paged in and out of memory; otherwise,
the memory taken by the program is no
longer available for paging. The SUSPEND
command is used either to cause a pro-
gram that’s in the background to execute
or to prevent it from doing so. Typically,
any program that spends a lot of time
waiting for user input should have SUS-
PEND=ON set before being invoked.

So as not to continually have to issue
these commands, there is the Pifed utility

Number of Time Comparison to
operating (seconds) DOS performance
programs (percent)
ALR MS-DOS 3.3 1 32 100
ConcurrentDOS386 1 32 100
2 72 44
3 109 29
4 144 22

that lets you create or modify Concurrent
program information embedded in .EXE
and .COM files. Concurrent DOS 386 uses
this information to allocate the proper
amount of memory for a program, to pre-
vent corruption of interrupt vectors, and
to keep other processes from accessing
devices that are being directly manipu-
lated. My only complaint about this
whole gamut of commands and programs
is that it requires some time to become
familiar with them.

Comparable Performance

With the minimum 512K bytes of mem-
ory in your system, it’s not much of an
exaggeration to say that about all you can
do is sit and admire the system prompt.
Unlike DOS, which is relatively small,
Concurrent DOS 386 takes up about
200K bytes of the address space available
to the typical DOS task. Consider that
memory above 640K bytes is pretty much
off limits to DOS applications, which
leaves about 440K bytes per application
running under Concurrent DOS 386.
You can adjust this figure somewhat by
invoking the Setup utility and enabling
16K-byte chunks of high memory past
the 640K-byte address for Concurrent
DOS 386 buffers and so forth. However,
making these adjustments requires a
good working knowledge of what’s going
on inside your 80386 system, and the
added available memory may not be
worth the effort. Taking the figure of
440K bytes as a rough measure, 1 mega-
byte of memory installed in addition to the
640K bytes of base memory gives Concur-
rent DOS 386 the ability to handle three
full-size tasks like Word or Multiplan.

continued

A MESSAGE To
OUR SUBSCRIBERS

ROM TIME TO TIME WE MAKE
the BYTE subscriber list available to
other companies who wish to send our
subscribers material about their products. We
take great care to screen these companies,
choosing only those who are reputable, and
whose products, services, or information we
feel would be of interest to you. Direct mail
is an efficient medium for pre-
senting the latest personal com-
puter goods and services to our
subscribers.
Many BYTE subscribers ap-
preciate this controlled use of

BYTE MacGaziNE
ATTN: SUBSCRIBER SERVICE
PO. Box 7643
TeANECK, NJ 07666-9866

our mailing list, and look forward to finding
information of interest to them in the mail.
Used are our subscribers’ names and addresses
only (no other information we may have is
ever given).

While we believe the distribution of this in-
formation is of benefit to our subscribers, we
firmly respect the wishes of any subscriber
who does not want to receive
such promotional literature.
Should you wish to restrict the
use of your name, simply send
your request to the following
address.

| VK
ol
(il

168 BYTE * JULY 1988




FACT:

““JP1 MODULA-2
IS A ‘/LANDMARK’ PRODUCT.
THE PROGRAMMING ENVIRONMENT
IS BETTERTHAN ANYTHING ON OFFER
FROM BORLAND OR MICROSOFT.”

—Huw Collingbourne, Computer Shopper

The successor of Pascal:

JPITopSpeed Modula-2 is a professional
Modula-2 development system with full

The Compiler Kit includes: High-speed optim-
izing compiler, integrated menu-driven

JPI TopSpeed’ " Modula-2 support of memory models, multi-tasking, environment with multi-window/multi-file
long data types, structured constants, long editor, automatic make, fast smart linker.
pI‘OdUCCS better code than and short pointers, 80X87 inline code and All Modula-2 sources to libraries included.
emulator, separate compilation, direct Bonus: Complete high-speed window man-
Microsoft C’ Turbo C’ BIOS/DOS calls etc. The comprehensive agement module included with source.
. library includes CGA, EGA and VGA The TechKit includes: Assembler start-up
LOglt@Ch Modula, and graphics support, math functions, sorting, source code for system, JPI TopSpeed
file handling, window management and Assembler, TSR module, communications
Turbo Pascal 4.0. more. Here is what our users say: drivers, PROM locator and technical

HODULE Bench?
FROH 10 IMPORT WrStr:
CONST NoOf Iterations = 25:
Size = 8198;
UaR It CARDINAL; ( Unsigned 16:
JP!

PROCEDURE Sieve;

“JPI Modula-2 is the Modula-2
we have all been waiting

for. JPI Modula-2 will do for
Modula-2 what Turbo Pascal

information.

Systems requirements: IBM PC or compatible,
384K available RAM and two floppy drives
(hard disk is recommended).

To become part of the excitement, make
use of our limited-time introductory price

BEGIN - . - of $59.95 (after July 4, 1988: $99.95).
o alqulgre Size 10 didfe o_r Qi\slclgr.z 30 days unconditiozal money- /
FRT := 8 10 Size 0 Author (i‘ModulaQ ; Ak gprantec. /7
";Elz::‘f’z“f‘,' 3 A Complete Guide }g [T;D;LR.Cana o /
Call 1-800-443-0100. .
Ext 255, 24 Hours. i
“The code generation is awe- Or mail in the coupon / 43\‘; &
or a letter. 2

The editor, optimizing compiler, super-fast linker,
and automatic make are all seamlessly integrated
into a high performance development environment.

some, trulyamazing. This is
an M2 implementation that
swings like Grieg music.’

4 2y

/ &.\QG \6’@. o
& b@

S A

—Bjoern
University of Bergen
Jensen & 1101 San Antonio Rd., Suite 301
Partners Mountain View, CA 94043
International | Phone: (415) 967-3200 &
Sty
& &
&
InEngland and Europe contact: 0& \e‘b?’/ : L
Jensen & Partners UK Ltd., 63 Clerkenwell Rd., London 2’0 _Q Q\\ B
ECIM 5NP, Phone: (01) 253-4333. In England call Free Phone Q\? ot)e C}o&
0800 444-143, 24 Hours. Compiler Kit £59.95, TechKit £29.95 6!\ Y / <> o
(introductory offer only valid in the US). ) Vz}
N &
>
TopSpeed is a trademark of Jensen & Partners Intenational. & @%8
Other brand and product names are trademarks or registered ) {31' /
trademarks of their respective holders. U
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The Microsoft’ Guide to
Using the QuickC Compiler

The Waite Group

Mitchell Waite o SicphenPrtit ®

Whatever your programming language or
environment—now’s the time to discover the
Microsoft  QuickC  compiler. MICROSOFT
QUICKC PROGRAMMING — your springboard
to the core of this hot new compiler. This book is
loaded with practical information and advice on
every element of QuickC, along with dozens and
dozens of specially constructed listings.

With MICROSOFT QUICKC PROGRAM-
MING you have the tools to: master QuickC’s
built-in libraries m manage file input and output
m work creatively with strings, arrays, pointers,
structures, and unions m use the graphics modes
and the built-in graphics library m develop and link
large C programs m and debug your source code.

Your one essential reference. And it’s author-
itative. From The Waite Group — acknowledged C

experts.$19.95

Microsoft Press

Hardcore Computer Books

Available wherever books and software are sold.

Or call in yowr credit card order. 800-638-3030 (In MD 824-7300). Refer to ad BM7S8.

Book Code 86-96114.
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REVIEW
CONCURRENT DOS 386

The BYTE Lab ran the benchmark
tests on an ALR FlexCache 386. It was
equipped with 2 megabytes of RAM and
Phoenix BIOS version 1.00 04.

oncurrent
DOS of fers multiuser
support while
Windows/386 does not.

The benchmark program that the lab
used to test the speed of Concurrent DOS
386 was the same one used to test Win-
dows/386 (see “Microsoft Windows 2.03
and Windows/386” by Namir Clement
Shammas in the May BYTE). This test
runs a program that performs integer
arithmetic in a FOR-DO loop in each win-
dow. The results of running the primary
program are shown in the table on page
168. Generally, Concurrent DOS 386 ran
a single task in about the same time as did
MS-DOS. However, the execution speed
of a program under Concurrent DOS 386
is roughly inversely proportional to the
number of tasks being executed.

Based on the compute-intensive
benchmark tests, Concurrent DOS 386
fared well compared to MS-DOS. In fact,
the overhead for running BYTE’s bench-
mark tasks, again compared to MS-DOS,
is less than that for Microsoft Win-
dows/386, although as the number of
programs increases, Concurrent DOS
386’s comparative performance deterio-
rates. Also, Concurrent DOS 386 proved
to be as much as nearly twice as fast as
MS-DOS when handling video I/0, and
it provides multiuser support while Win-
dows/386 does not.

Much hoopla has been directed up the
road, where bigger and better operating
systems for the 80386 are expected to roll
some time in the future. Concurrent DOS
386 is a multitasking and multiuser oper-
ating system that is here today and ready
to go. And even though it’s not the only
choice for multitasking alone, the fact
that it is acompleteoperating system may
make Concurrent DOS 386 the best
choice.

Alex Lane is a knowledge engineer with
Technology Applications, Inc., in Jack-
sonville, Florida. He can be reached on
BIXas “a.lane. ”



Turbo C is the trademark of Borland Inc. Quick Cis the trademark of MicroSoft Inc.

HOTKEY

A complete set of Terminate
Stay Resident (TSR) functions that
help you to write reliable ‘pop-up’
programs.

Now you can make your
programs ‘Sidekickable’. Two
example programs are included,
a ‘pop-up Calculator’ and a pop-
up “Critical Error Handler".

The Hotkey toolkit handles all
floating point functions in resident
mode.

The 32 page manual includes
an interesting discussion of the
origin and history of
undocumented MS-DOS function
calls, together with a full
explanation of the theory and
practical use of TSR'’s.

Only $49.95! State Turbo C or Quick C version.)

COMMS

Do you need fo incorporate
serial communications into your
applications? Yes! Then get this
inexpensive but highly
professional COMMS toolkit from
Zortech Inc.

Look at the list of features:
Xmodem, Kermit and ASCII file
transfer, Hayes modem control,
VT52, VT100 and ANSI terminal
emulation, supports up to 8 serial
ports, speeds up to 19.2k baud
rate and higher.

Two demonstration programs
are included, MINICOM and
MAXICOM (like Procomm)
together with the 120 page
manual and full source code FREE!

Only $49.95! (State Turbo Cor Quick C version,)

GAMES

Have you ever wondered how
fo write a chess program? Now we
reveal the secret algorithms and
techniques of the masters with this
dynamic Games toolkit.

The package comes complete
with the full source code to three
ready to play games of strategy —
Chess, Backgammon and Wari
(an ancient African game).

A comprehensive
150 page manval
is provided giving an in
depth look at the history,
structure and program
design of such
‘Strategy Games’.

Only $49.95!

7

Name

(State Turbo Cor
Quick Cversion.)

VISA or MC#

SUPERTEXT

This is not simply an ‘Editor’
toolkit, but a full-blown,
‘WordStar’ compatible
wordprocessor with the full
source code.

As well as all the normal
editing functions, you will also
find ‘dot’ commands and full
printer control. The SuperText
toolkit handles files of any size
and allows full on-screen
configuration.

Do you need to incorporate a
wordprocessor into your
application? Yes! Then get the
SuperText toolkit complete with
full source code and 150 page
manvual now!

Only $49.95! (State Turbo C or QuickC version.)

PROSCREEN

Generate high quality data
entry screens with the Pro-Screen
— Screen Designer and Code
Generator.

You can draw the data entry
screen, define the input fields,
define the input criteria, set screen
colors and attributes, draw single
or double lines, make boxes —
press a few buttons and ‘hey
presto’ Pro-Screen generates
the C source code for your
application!

Professional applications
programmers will find this
versatile utility and it’s associated
functions invaluable.

Comes complete with a
substantial 78 page manual and
demo programs.

Only $49.95! (State Turbo C or Quick C version.)

VN

Rush me

/D these items!\

HOTKEY
OERES
|B[PRO-SCREEN

Wwivpows _[WcAMES AN\
W{SUPERTEXT |B|c VIDEO

FREE SHIPPING - VISA/MC/COD/CHECK

TOOLKITS FOR
TURBO C & QUICK C
from ZORTECH INC.

4 A A
A0 B
|

WINDOWS '

Add super-fast text screen
handling to your applications
with the WINDOWS library from
Zortech Inc.

Give your applications the
professional look — with instant
zooming and exploding windows.
Incorporate drop-down menus
and Lotus style menus with our
easy to use functions.

Avutomatically handles
memory saving and buffering of
window text. Use any number of
overlapping windows in your
applications. Write to any
window, read from any window,
close any window, pull any
window to the top.

Over 55 functions together
with a big 85 page manual and
remember, you get the full source
code.

Only $49.95! (State Turbo C or Quick C version,)

| ‘7 T
WY e viDEO

Now learn C the easy way!
Get the ‘Complete C Video
Course’ from Zortech Inc.
together with our big 365
page workbook.

Ten 1 hour tapes— 36 lessons!
Easy to follow course, you get
an excellent introduction to
the C language.

Takes you step-by-step up to
the intermediate and
advanced levels.

Teach yourself at home or the
office — at your own speed.

ZORTECH Inc. 366 Massachusetts Ave, Arlington, MA 02174
Orders & Enquiries Tel: (617) 646 6703

ORDER HOTLINE 800-848-8408
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Which would you like to see first? |
The worlds fastest A BASE compiler or the most
powerful database development language?

Surprise. Now you get both in the same package.
New Ellrlp per™ from Nantucket?

Our latest version — Summer 87 —is still the best-

performing compiler ever. It lets users run dBASE®
applications up to 20 times faster. But there’s a lot
more to it than raw speed.

Because new Clipper is one of the most powerful,
full-featured development languages ever. Xnd
gives you more control over your applications than
any release of dBASE ever will. Now or in the future.

Instead of designing Clipper as an add-on, we've
structured it as an extended database language that
uses dBASE as a subset. In addition to emulating
the dBASE language, we've added commands for
menus, screens, windows and extended functions.
As aresult, you get dBASE compatibility and an
entirely new level of power and versatility.

And with Clipper’s open architecture, you can
write functions in Clipper, C, Assembler or other
languages, and integrate them into one seamless
application. Which helps you create more sophisti-

© Nantucket Corporation, 1988. Nantucket is a registered trademark and Clipper s a
trademark of Nantucket Corporation. dBASE is a registered trademark of Ashton-Tate.
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cated applications in less time. And by using our
full-featured debugger, you'll be done even faster.

We also %rive you source code security that
keeps users from damaging your application. And
sophisticated record and file locking capabilities that
make networking applications easier to create. But
no matter what you create, you dont have to buy
runtime modules or additional software.You don’t
even have to pay licensing fees.

If you haven't tried C g)per yet, just call (213)
390-7923 today. We'll send you full information and
a free demo diskette. Or the complete program,
if you'd rather.

But call today. And see how easy it is to find the
best dBASE development
language. Just get the fastest
compiler. And open the box.

Clipper

Nantucket, 12555 W. Jefferson Boulevard
Los Angeles, CA 90066 Telex: 650-2574125

=
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Over 200 ways to add
speed and power
to Microsoft BASIC

Namir Clement Shammas

roBas 2.0 is a $99 collection of

over 200 subroutines callable

from BASCOM or QuickBASIC

programs. Many of the subrou-
tines enable you to tap into the hardware
and operating system in ways not afford-
ed by the BASIC language itself; others
provide enhanced or speeded-up versions
of built-in BASIC routines.

The programs are, for the most part,
coded in assembly language and com-
piled to .0BJ format according to Micro-
soft conventions for library files. You
can integrate them into your programs at
link time (when using BASCOM or the
compiler of QuickBASIC). ProBas 2.0
works with all BASCOM versions and
QuickBASIC 1.0t0 4.0.

Considering the advances made in
QuickBASIC 4.0, in particular, the Pro-
Bas routines are remarkably compatible
with the various levels of compilers from
Microsoft. The only areas where you
have to use caution are with arrays and
communications.

In QuickBASIC 4.0, so-called static
arrays are, in fact, dynamic internally:
Their location in memory can change
during execution of a program. This ne-
cessitates a little caution; youmay as well
declare all arrays dynamic if you intend
to pass arrays to external routines such as
those from ProBas. A known bug in 4.0
causes QuickBASIC to write zeros to the
communications ports during certain ini-
tialization conditions such as exiting to
the shell; this can lead to problems when
you use the communications libraries.

SOFTWARE REVIEW

A Supercharger
for BASIC
ompillers

However, in both cases (communications
and arrays), ProBas documentation pro-
vides the needed workarounds.

A Taste of ProBas

Table 1 lists all the ProBas library rou-
tines, arranged by category and alphabet-
ized within categories. Space limitations
preclude me from explaining every one,
but the library name typically provides a
clear indication of the routine’s purpose.

Among the most useful routines are
those that assist you in setting or query-
ing your hardware and operating system.
Thus, you can detect the amount of base,
expanded, and extended memory; query
the computer and processor/coprocessor
types (80x86/80x87); obtain disk space
information; query the video display
type; and request information about com-
munication status and parameters.

Memory management routines include
sorting indexed and unindexed arrays,
string to integer-array copy and its in-
verse, and storing and recalling arrays in
expanded memory. ProBas provides two
routes to accomplish the latter function.
The first family of routines allocates
space in the expanded memory area,
writes and reads array elements, and
deallocates the memory area. To store or
recall an element from expanded mem-
ory, you employ a Call subroutine and
use a memory handle and an array-like
index. The second family of routines re-
sembles file I/0 routines and transfers
data between the expanded memory and
entire arrays.

ProBas offers a collection of routines
that quickly save, recall, and swap
screens. The routines are very flexible.
First, you are able to save and recall en-
tire or partial screens to arrays (ideal for
creating windowing applications). Pro-
Bas permits youto specif'y the video page
number saved, so you are not tied to the
visible page number 0 in a CGA or EGA
monitor. The second feature is the ability
to handle resizable virtual screens (areas
of user RAM that operate like the video

memory but are under your own con-
trol)—this is also good for windowing
applications. In addition, ProBas pro-
vides a special version of the screen re-
call/store routines that can handle
screens of any dimension. The third fea-
ture is the ability to store and recall a text
screen in graphics mode using an array to
store the screen image. The ProBas rou-
tines handle only text screens.

Putting some speed into screen output
requires the ability to write directly to the
video display. The BASCOM and Quick-
BASIC compilers still use calls to the
BIOS in compiling print and print
using statements. ProBas provides two
sets of direct-to-memory screen output
routines: one for any video page and the
other for the virtual screen. The xqprint
routine replaces print with the ability to
put strings on the screen. The arguments
of this subroutine include the cursor loca-
tion, video page number, display attri-
bute (to control the foreground and back-
ground colors), and screen mode. A
variation of xqprint exists to display a
string at a specified screen location using
the existing display attributes. Other ver-
sions of xgprint permit you to write to
medium- and high-resolution screens. In
addition to writing in text mode, ProBas
provides routines to write characters to
graphics screens (e.g., large characters
used to create eye-catching titles).

A third collection of screen-related
subroutines offer support for windows.
ProBas offers a couple of routines that let
you create windows in which you can
place, insert, and delete text in them.
You can create windows with titles, ex-
ploding effects, and optional shadows.
The demonstration program quickly dis-
plays 300 colored windows.

For the applications that need to query
the files in a directory, ProBas offers a
family of related routines. They enable
you to obtain the names of the files that
match wild cards and specific file attri-
butes. ProBas uses the DOS calls to find

continued
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Table 1: Routines included in ProBas, listed alphabetically by category.
Communication getfattr Input Mouse stripchar getvidmode
setcomm getfdate checkkey getmouseloc striprange ggprint

getftime clrkbd mmbutton tinstr grafprint
Data Conversion getnamef getkbd mmcheck upcase grafrest
any2dec getsizef getkey mmclick xlate grafsave
date2int getsizefl setkbd mmcursoroff gxgprint
daten2s getsub sinput mmcursoron Time inschr
dates2n getswitch sinputset mmgetloc gettime insline
dec2any gettimef mmsetloc month Iscroll
doub2long getverify Keyboard mmsetrange weekday mdelchr
int2date gload dosinkey setmouseloc minschr
int2time makesub getvalidkey setmouserange Video mprint
long2doub rename keypress bigprint mwindow
time2int setdrv Sort bkscroll printscreen
timen2s setfattr Miscellaneous dsort bkspace putscreen
times2n setftd addmati dsortb blink gprint

setsub blockmove iptrsort calcattr recolor
Disk setverify breakoff Iptrsort calcsize recolorarea
copyfile sfread carrier sptrsort clrcols resetpoint
delfile sfwrite checksum clreol rscroll
delsub subexist crc String clreop scr2file
dfread writebitf crc2 bickel clrsol scr2filess
dfwrite dataseg bsq clrsop scroll
diskstat Equipment ddostasks busq dbigprint scrrest
drvspace equipment delay busglen dclear scrsave
drvspacel getddos delay18th cipher dclearss scrunch
exist getdosv dgetrec cipherp delchr setpixel
fclose getextm dputrec crunch delline setpoint
fcreate gettview dtr elapsed dgetscreen setrows
fgetloc numproc dynptr extract dgetscreens testpixel
findfirstf pctype prtcheck locase dgqprint testpoint
findnextf processor prtswap Irotate dgxqprint unscrunch
fopen readbitf multiand dissolve vgetscreen
fread Expanded Memory reverseptr multior dmprint vgetscreens
fsetend emsclose seterror multixor dputscreen vputscreen
fsetloc emsget setmati numformat dputscreens vputscreens
fsetofs emsopen shiftl parsefspec dwindowmanager windowmanager
fsetrec emsput shiftll replace dxgprint xmprint
fsize getlimm shiftr reverse fadeout xgprint
fwrite getlimv shiftrl rrotate getert
getattrf Iclose speaker soundex getega
getdatef Iget ssrch getline
getdrv lopen strip getrows

Iput stripblanks getscreen

the first and next matching files. Other
routines enable you to obtain the file
size, the time and date stamps, and the
attribute. These ProBas routines are a
welcome addition to a BASIC program-
mer’s toolbox.

In the category of subroutines that pro-
vide improved versions of predefined
BASIC routines are the ProBas file I/O
routines. While these routines pass infor-
mation via integer-typed arrays, they of-
fer a form of file I/O that is available in C
and Pascal. This includes the ability to
read a specified number of bytes; query
and set the file pointer; and directly han-
dle file I/O errors by returning numeric
error codes.

In the area of console input, the Pro-
Bas library offers routines that enhance
user input. The highlight of this set of
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routines is one that provides a one-line
editor with Microsoft and WordStar edit-
ing commands. Another routine waits
until you enter a single character from a
list of valid characters. This is appro-
priate for menus, letting you select op-
tions with a single keystroke.

Another interesting set of subroutines
provides support for mouse input de-
vices. They enable an application to
check the status of the mouse buttons, to
count the number of times you click the
mouse buttons, to set and query the
mouse cursor, and to define the valid
window area for the cursor. These rou-
tines empower you to write highly inter-
active applications.

Error-handling of the subroutines ap-
pears to be quite robust. For instance, I
experienced a program crash while using

one of the expanded-memory library
routines—apparently due to my use of a
nonstandard extended memory driver.
Upon crashing, ProBas didn’t hang the
system. Instead, it presented me with an
error message and the opportunity to
make a graceful exit from the program.

How Fast?
I wrote a number of BASIC programs to
test the speed of a few routines. I then
performed these tests on an IBM AT with
an Intel Inboard 386 running at 16 MHz.
The system has 640K bytes of basic RAM
and a 2-megabyte RAM disk running
under PC-DOS 3.1. An 80387 numeric
coprocessor was present, butI did not use
it in the testing, since the data manipu-
lated was either integers or characters. I
continued



.. v . o
Kits
Instant Laptop & PS/2 compatibility.
All kits include bracket to mount in 5%" N

drive bay, black & grey face plates,
and AT rails.

Now included: TakeTwo, the backup
utility PC MAGAZINE named as their
Editor’s Choice.

$119
720K Internal for
PC/XT/AT Requires
DOS 32 or optional
$19 driver software.

Leprecards feature components utilizing
a iiQ . the latest technology from Seagate & Western Digital. You get a 1 year
warranty, & illustrated user's guide. Low power drives mean less
strain on the power supply, lower operating temperatures, and longer component life.
FREE SOFTWARE Including TakeTwo, the backup utility. PC MAGAZINE Editor’s
Choice in 1986 & 1987, & PC-KWIK disk cache software from Multisoft.

21MB 85ms 32MB 65ms 32MB 40ms  40MB 70ms*  49MB 28ms*

$299 $349 $389 $449 $549

*Average access speed per partition
TANDY 1000/A/SX/TX Leprecards add $20

$149
144 MB Internal
for AT only. Includes
driver software.

$249
1.44MB Internal for
PC/XT. Includes
high speed floppy
Controller & cables.
Supports two drives.

®pPretested
& formatted
eWestern
Digital short
controller
30 page installation
guide & reference
manual
e Cables, mounting screws,
full & haif-height
face plates
e TakeTwo backup software,
PC MAGAGINE “Editor's Choice”
e PC-KWIK disk cache software by Muitisoft
®1 year Warranty, 30 day Money Back Guarantee
e(Optional: 150 watt, UL/FCC approved
power supply for IBM PC's $69

TANDY 1000 kits add $20

20MB kit

Seagate ST225 21.4MB/65ms/Half-Height/14.8 watts

30MB kit $329

Seagate ST238 32.7MB/65ms/Half-Height/14.8 watts

40MB kit $459

Seagate ST251 42.8MB/Half-Height/11 wartts
pre-formatted into a pair of 21MB/28ms partitions

65MB kit $549
Seagate ST277R 65.5MB/Half-Height/11 watts
pre-formatted into a pair of 32MB/28ms partitions

80286 processor at running at 6/10 Mhz with 0

walit states provides a Norton Sl rating of 11.5.

8 slots - Room for 1 full height and 3 half - height
drives - 200 watt power supply - Clock calendar - Choice  §895

of 1.2 or 1.44MB floppy drive - Combination Hard

Disk/Floppy drive controller - Maxiswitch 84 or 101 key Keyboard - 512K RAM standard
expandable to 1 MB - Award BIOS - 1 year warranty - 30 day money back guarantee.

COMPLETE SYSTEMS:
Mono/Graphics card & Tilt/Swivel Monitor $1095
$1549

as above with 65MB Seagate Hard Disk
Orchid Designer VGA & NEC Mulitsync I $1995
as above with 65MB Seagate Hard Disk $2449

AELTISON

"One of the Laserjet's strongest competitors.”
INFOWORLD October 5, 1987

$1595

©100% HP Laserjet, & Laserjet + compatible

®1.5MB RAM Gives Full Page 300dpi graphics

e\/ector graphics capability improves speed on
programs like Autocad up to 93%

®9 resident & 5 downloadable soft fonts standard

e Printer utility software

e Serial & Paralel Interfaces

©120 day TRW on site maintenance

o1 year Warranty

e(Options: All HP style font cartridges
Toner Cartridge $29

e|ncludes BM AT ralls & cables
eSpeedsStor or OnTrack large drive software
eFormatted, Partitioned & Tested

[ ]
Orchid
Designer VGA
1024%768 $299

Tiny Turbo 286 $289
Twin Turbo $409

Size Model Speed
HH Seagate ST251 40ms
HH Seagate ST251-1 30ms
FH Seagate ST4096 28ms
FH  Micropolis 1333 30ms
FH  Micropolis 1335 28ms
FH Maxtor 1140 27ms

Capacity Price
428MB  $399
428MB  $489
80.2MB  $749
44MB  $555
77MB  $699
117MB

Toll Free California

" e 800-722-AT-XT 805-373-7847
12 oo MOdem | a=x FAX
e3000r 805-379-9345

1202dbp’5 ) 2524B Townsgate Road, Dept. B
e Westlake Village, CA 91361

N3

$239/$229

eHayes

eHayes Compatible, 300/1200/2400
MNP level 4 error correction

®FREE MIRROR Il Software, a $69 value
e |nternal model $229, fits in short slot

2400 without MNP $179 Ext $149 Int

Smartcom Il
compatible
e |ine-busy detect,
auto redial >
®FREE MIRROR Il software
e Made in USA, 1 year warranty

®No extra for Visa/Mastercard (AMEX add 3%).
®Prices include UPS surface shipping.

® Federal Express shipping just $1.50 per pound.
® 30 Day Money Back Guarantee.

® Corporate & Institutional PO's accepted.




Subscription
Problems?

We want
to help!

If you have a problem
with your BYTE
subscription, write us
with the details. We'll
do our best to set it
right. But we must
have the name,
address, and zip of the
subscription (new and

old address, if it's a
change of address). If
the problem involves a

payment, be sure to
include copies of the
credit card statement,

or front and back of
cancelled checks.

Include a “business

hours” phone number if
possible.

BVIE

Subscriber Service

PO. Box 7643
Teaneck, NJ 07666-9866
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ProBas 2.0

Type
Library for Microsoft BASIC compilers

Company

Hammerly Computer Services, Inc.
8008 Sandy SpringRd.

Laurel, MD 20707

(301) 953-2191

Format
Two 5Vs-inch double-sided, double-
density disks

Language
Assembly

Hardware Needed
IBM PC, XT, AT, PS/2, or compatible
with a hard disk drive

Software Needed

PC-DOS or MS-DOS 2.0 or higher (3.0
is recommended); BASCOM compilers
(all versions) or QuickBASIC (all
Versions)

Documentation
602-page manual

Price
$99

Inquiry 896.

then used the QuickBASIC 4.0 com-
mand-line compiler (BC.EXE) and linker
to compile and link the test programs.
The benchmark programs were a sorting
test, a screen recall test, and a direct
screen output test. [Editor’s note: List-
ings for the four benchmark programs
(filenames pbsort.bas, pbgsort.bas,
pbscrn.bas, and pbprt.bas) are avail-
able in a variety of formats. See page 3
for further details. ]

For the sorting test, I wrote two pro-
grams to test the iptrsort subroutine
used to perform indexed sorting on an
array of integers. The first program,
pbsort.bas, compared the speed of
iptrsort with the Shell method coded
in BASIC. The second program, pbg-
sort.bas, compared the same ProBas
routine with the recursive QuickSort
methods written in BASIC. In each pro-
gram, an array of 1000 integers with in-
dexes were created and sorted, with the
entire process being repeated 100 times.
The BASIC-coded Shell method sorted
the indexes of the array in 34 seconds,
compared to the 22 seconds it took the
ProBas routine. However, the QuickSort
method managed to sort the indexes in

only 5 seconds, versus the 22 seconds it
took the ProBas routine.

The pbscrn.bas screen recall pro-
gram fills two screens, one at atime, and
saves them in an integer array. The pro-
gram tests the speed of recalling screens
from the storage arrays, alternating be-
tween the two arrays. The program
prompts for the number of iterations used
in the timing, as well as the numeric code
for the screen mode. It took 48 seconds to
recall 500 screens, in screen mode O or 1.

To test direct screen output, I wrote
the pbprt.bas benchmark to compare
the speed of compiled print statements
with that of the xqprint subroutine,
which is a faster print version that
writes directly to the screen. In filling
1000 screens, it took the print statement
24 seconds, compared with 9 seconds for
the xqprint subroutine. This is a 266
percent increase in screen output speed.

A Big Manual for a Big Package

The ProBas package includes two distri-
bution disks. If you use a color monitor,
one of the disks offers an impressive and
very informative demonstration of Pro-
Bas’s features. You can query the dem-
onstration program about the collections
oflibraries and their features. The instal-
lation of ProBas is fairly easy and in-
cludes the use of a batch file to create the
appropriate version (i.e., matched to
your hardware) of the library file PRO-
BAS.LIB.

The 602-page manual is written in a
friendly style and consists of tutorial and
reference sections that are generally
readable and thorough.

The ProBas Advantage

The ProBas library routines bring added
power and convenience to programmers
who use Microsoft BASIC compilers.
Using the routines saves you the trouble
of writing your own in BASIC, and, in
most cases (sorting being one possible
exception), ProBas will far outperform
an equivalent routine in BASIC. The
manual is thorough and fairly well writ-
ten, so that you won’t have too much
trouble learning to use the routines.

If you are involved in developing ad-
vanced and well-polished applications
using a Microsoft BASIC compiler, the
ProBas library can provide you with a
time-saving and valuable software
toolbox. @

Namir Clement Shammas is a columnist
for several computer magazines and a
freelance writerliving in Glen Allen, Vir-
ginia. He can be reached on BIX as
“nshammas.”’
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Embedded systems designers have already used CrossCode C inover 172 different applications.

Introducing CrossCode C
for the 68000 Microprocessor Family

Finally, a 68000 C Compiler that’s
tallor-made for ROMable applications

rossCode C is designed specifically to
help you write ROMable code for all
members of the Motorola 68000 family.

A ROMable C Compiler?

To get truly ROMable code, you have to start
with a truly ROMable compiler. Here are
three CrossCode C features that you won’t
find in any ordinary C compiler:

* Compiler output code is split into five
independent memory sections that you
can assign into ROM or RAM as you
please.

* You can optimize the code for your
application because you control the sizes
of data types. For example, you can
optimize for speed by using two byte ins,
or get maximum versatility by using four
byte ins.

You can easily write assembly language
routines that call C functions and vice-
versa, because the compiler uses simple,
well documented parameter passing
conventions.

How About Low Level Control?

CrossCode C comes with an assembler that
has all the features that assembly language
programmers require. In fact, you could write
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your whole application with it:

* The assembler features an advanced
macro language, conditional assembly,
“include” files, and an unlimited size
symbol table.

Detailed cross references show you
where you've defined and referenced
your symbols.

After a link, you can actually convert
your “relocatable” assembler listings into
“absolute” listings that contain absolute
addresses and fully linked object code.

Can It Handle The Link?

The CrossCode C linker is designed to handle
truly huge loads. There are no limits on the
number of symbols in your load or on the size
of your output file. And you can always count
on full 32 bit target addressability, because the
linker operates comfortably in the highest
ranges of the 68020’s address space.

How Does It Get To ROM?
CrossCode C comes with a downloader that
puts you in touch with all EPROM
programmers and emulators. It can convert
yourload into Motorola S-Records, Intel Hex,
Tek Hex, Extended Tek Hex, and Data 170
ASCII Hex. You can also produce a binary

imageand convertthatimage into any format
you might want. In all formats, bytes can be
split into EPROM s for an &, 16, or 32 bit
data bus.
Why Wait?

Once you start using CrossCode C, you may
just wonder how you ever got the job done
before! It’s available under MS-DOS for just
$1595, and it runs on all IBM PCs and
compatibles (640K memory and hard disk

are required). Also available under UNIX
& XENIX.

CALL TODAY for more information:

1-800-448-7733

Inside Illinois or outside the United States,
please dial

PHONE: 1-312-971-8170
FAX:1-312-971-8513

SOFTWARE DEVELOPMENT SYSTEMS, INC.
3110 WOODCREEK DRIVE
DOWNERS GROVE, ILLINOIS 60515 USA

CrossCode™ is a trademark of SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS® is a registered trademark of
Microsoft. UNIX® is a registered trademark of AT&T. XENIX®isa
registered trademark of Microsoft.
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Smarcecen oy V-series Smartmodem 9600B ™ Smartmodem 2400P™ Smartmodem 1200A™

For IBM PCs For IBM PCs For IBM PS/2 For the Apple Il series

S———
v-sreﬁ:gizgl;\zmog;e;:g%%g Over the past decade we've made data communications over ordinary dial-up phone lines as

dependable and reliable as a call home. And we did it by offering a total communications solution

that combines advanced modem technology with the most powerful software available.
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Smartmodem 1200™ - Smartmodem 2400Q Smartmodem 24008 ™ Smartmodem 12008 ™
Established the standard For Compaq [11® portables For IBM PCs For IBM PCs
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ChronoFraph InterBridge™
Accurate clock for computers Connects AppleTalk™ networks
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Transet 1000®

V-series Modem Enhancer ™
Print buffer and electronic mailbox

Adds V-series connectivity

Plus other enhancement products which provide cost efficiency for

all your business communications. For your nearest Hayes dealer, e
Smartcom III

For IBM PCs
call 1-800-635-1225. Hayes Microcomputer Products, Inc.,

PO. Box 105203, Atlanta, GA 30348.

® Smartcom 11® -
For IBM™ PCs or Apple Macintosh

© 1988 Hayes Microcomputer Produ

Rack 1A™ Smartcom 1®
Houses nine Hayes modems at host site For the Apple® || series

DEM MAKER JUST BY MAKING MODEMS.
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...ABOUT ANALYZING

YOUR D AT A You might be spreading your
e spreadsheet a little too thin. Or Chartit. SPSS/PC+ Graphics™ featuring Microsoft®
maybe youre starting from scratch. But if youre serious Chart creates show-stopping graphs and charts.

about data analysis, youre ready for SPSS/PC+"* —a full Map it. SPSS/PC+ Mapping™ featuring MAP-MASTER™
software family that brings you eight high-powered ways  creates maps where vast amounts of data can be sum-
to complete any data analysis task. marized and presented in one, simple picture.
Enterit. SPSS Data Entry 1™ is a fully integrated data SPSS/PC+ products are being put to productive use
entry, cleaning and editing tool. by serious fact finders in business, government and edu-
Analyze it. The SPSS/PC+ base package provides a cation. For countless purposes such as market research.
powerful array of statistical and reporting procedures. Wage and salary studies. Survey analysis. And quality
Picture it. SPSS/PC+ Graph-in-the-Box™ featuring New  control. Plus each product is superbly documented and
England Software's Graph-in-the-Box™ offers full color supported by SPSS Inc,, a leader in statistical software
“snapshot” graphics. for nearly 20 years. While specially tailored customer
Examine it. SPSS/PC+ Advanced Statistics™ lets you support is available through the VALUE PLUS™ plan. And
get more serious with your data. SPSS now offers a SPSS/PC+ version for Novell LANSs.
Predictit. SPSS/PC+ Trends™—our latest option—is the So if youre serious about data analysis, step up to
complete time series analysis/forecasting tool. SPSS/PC+. For details, contact our Marketing

Table it. SPSS/PC+ Tables™ produces presentation- Department. C ALL 1 /312 /32 9 3315
ready tables instantly. .
m
% Im SPSS Inc. * 444 North Michigan Avenue, Suite 3000 * Chicago, lllinois 60611
In Europe: SPSS Europe BV. « RO.Box 115 4200 AC Gorinchem, The Netherlands * Telephone: +31183036711 « TWX: 21019

SPSS/PC+ runs on|BM PC/XT/AT's with hard disk. Contact SPSS Inc. for compatible microcomputers, SPSS/PC+, SPSS Data Entry Il, SPSS/PC+ Graph-in-the-Box, SPSS/PC+ Advanced Statistics,

SPSS/PC+ Tiends, SPSS/PC+ Tables, SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks of
Microsoft Corporation. MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Box is a trademark of New England Software, Inc. © 1987, SPSS Inc.
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APPLICATION REVIEW

Graphic
Design

for the PC AT

Designer — VETTE.DRY

Designer bridges the
worlds of drawing and
bit-mapped images

Lamont Wood

hen you approach the world

of graphics for MS-DOS

computers, you quickly dis-

cover (aside from a swamp
of incompatible file formats) that you can
draw, or you can paint, but not both.
Now there’s Designer from Micrografx
that can do both.

Designer is a $695 software package
for PC ATs and compatibles with at least
512K bytes of RAM and an EGA, VGA,
Hercules, or other graphics adapter com-
patible with Windows 2.0 or higher.

Micrografx recommends that you use an
80286- or 80386-class machine. While
Designer has provisions for using a key-
board instead of a mouse, I tested it with
a mouse. Not only does Designer let you
bridge the two worlds (with a big assist
from Microsoft Windows), but it also of-
fers design tools previously seen only on
minicomputer CAD systems.

First, consider the difference between
drawing and painting. Drawing packages
normally use “primitives” such as cir-
cles and lines to compose drawings,
much as a draftsman uses a compass, a
ruler, and related tools to compose even
the most complex blueprint. Freehand
drawing (with a mouse or other input de-
vice) is used only for special cases, and
some drawing packages don’t even pro-
vide for it.

Such “object-oriented” graphics soft--

ware produces “line art”: The drawing is
ultimately just a collage of line and circle
segments drawn to precise specifications.
The advantage of line art is that the reso-

lution of the final product is independent
ofthe computer screen’s resolution. Out-
put devices can follow these specifica-
tions using whatever resolution is avail-
able, whether it’s a laser printer of either
75 or 300 dots per inch, or a 1200-dpi
phototypesetting machine.

Meanwhile, painting involves bit-
mapped images. The picture is composed
of pixels or dots. The device from which
the pixels were mapped (i.e., the com-
puter screen on which the original picture
was drawn, or the scanner that digitized a
picture) sets the resolution of the image.
Since laser printer resolution is generally
much higher than screen resolution, the
quality of bit-mapped printouts on such a
device can be disappointing.

Designer’s Solution

By merging these two worlds, Designer
lets you import bit-mapped images, trace
over them using its drawing primitives,
and then discard the bit-mapped image.
You can add gray scales or colors to the
resulting drawing to match the original
image, and then print the drawing in the
same resolution-independent fashion that
you print any drawing.

Designer also imports bit-mapped
images by using functions built into the
Microsoft Windows environment. An ap-
plication designed for Windows includes
cut-and-paste facilities that load or unload
material to a Windows entity called the
Clipboard. Having cut an image into the
Clipboard, you can load another Win-
dows application and paste the contents of
the Clipboard into it. The bit-mapped
image that you load into Designer need
only be compatible with Windows.

Note, however, that you need other
Windows-compatible software besides
Designer that can generate or manipulate
bit-mapped images; Designer can only
paste them from the Clipboard. It has no
way to load them into the Clipboard, and
certainly no way to generate them. I used
Windows Paint for this review.

continued
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30% to 60%
DISCOUNT
on all Mac
software,
peripherals
and supplies!

MacOnly has it all. Over 3,000
Mac related products at dis-
counts of 30% to 60%.

And if that wasn't enough, we
also offer:

HyperCard stacks,
Public Domain Software
and Shareware

$ 499 per a0k disk!

You read it right: thousands
of HyperCard, public domain
and shareware programs for
$1.99 per disk. Our catalog
lists them all.

Macintosh Typefaces

and Clip Art Catalog
A $29.95 value
FREE!

As part of our catalog, you
also get complete LaserWriter
and ImageWriter samples of all
current Mac typefaces and clip
art. See it before you buy!

The Macintosh Bible

$9 95
Retails at $ 21.00

MacGuide gives it a 95 rat-
ing. The New York Times says
"It's like having a Macintosh
expert at your side whenever
you need one". Incudes two
free updates.

Order your MacOnly
catalog package today!

For only $9.95, you get the
MacOnly DISCOUNT catalog,
our typeface and art sampler,
HyperCard and PD software
catalog and a copy of the Mac-
intosh Bible. Send check or
money order to MacOnly, Inc.,
P. O. Box 256, Highland Park IL
60035.
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REVIEW

GRAPHIC DESIGN FOR THE PC AT

Pesigner 1.0

Type
Technical illustration software
for the Windows 2.0 environment

Company

Micrografx Inc.

1820 North Greenville Ave,
Richardson, TX75081
(800) 272-3729

(214) 234-1769

Format

Five 5¥s-inch floppy disks and five 3V2-
inch high-density floppy disks; other
media available upon request

Language
C and assembly

Hardware Needed

PC AT or compatible running DOS 3.0 or
higher with one high-density floppy disk
drive, 512K bytes of RAM, and an EGA,
VGA, Hercules, or other graphics adapter
compatible with Windows 2.0 or higher

Documentation

90-page Installation Guide
320-page User Manual
82-page Clip Art Pictorial Guide

Price
$695

Inquiry 897.

Designer’s image integration lets you
scan or trace almost anything and turn it
into a powerful illustration. For example,
you can add corporate logos to blueprints
or design a building plan on top of a site
photo. You can combine elements from
multiple pictures, since you’re not
limited to your screen or scanner resolu-
tion. Because of this, you can afford to
set your scanner to alow resolution (e.g.,
75 dpi) and save file space.

You will find thattracingeven random
blobs is no problem, requiring only a lit-
tle attention to drafting, especially for the
curves. When you finish, you just slide
the original image out from under the
drafted copy and either discard it or ad-
mire its similarities. These similarities
evaporate when you print out the images.
While they may look the same on the
screen, the line-art copy is much snap-
pier, being composed of smooth lines
rather than jagged trails of dots. Gray
areas are actually gray, rather than bit-
mapped grids of dots.

However, with Windows and image
integration aside, Designer is primarily a
drawing package, so I'll look at its draw-
ing features.

Object-Drawing Features

Like many other drawing packages, De-
signer gives you a screen that is bordered
by rulers as your drawing surface and a
selection of tools that is represented by
icons along the edge of the screen. The
rulers are important, because with the
snap command invoked, you can draw
lines only to connect the intersections of
ruler gradations. Using snap makes it
easy to line up and connect objects. You
can specify the unit of measure (e.g.,
inches or centimeters) for use with the
picture rulers and the number of grada-
tions per unit (from 1 to 100).

In default mode, the drawing is shown
at approximately actual size (see photo).
You can zoom in for detail work, with the
desired portion of the drawing blown up
to fill the screen. How close you can
zoom in depends on the setting you give
for the coordinate grid, which is separate
from the rulers. You can set the grid from
200 to 2900 points per inch, or 100 to
1100 points per centimeter. A finer coor-
dinate grid gives you greater accuracy,
but also a smaller drawing surface. The
default setting of 480 points per inch pro-
vides a 68- by 68-inch area, while 2900
points per inch gives you an 11- by 11-
inch area.

Use of the tools is fairly standard. You
select a tool, go to the spot where you
want it to start on the screen, press the
mouse button, and drag a *“rubber band”
(dashed outlines) of the shape until you
get the size you want. If it’s not in the
right place, you can move it later. The
drawing tools include the arc, elliptical
arc, circle, ellipse, rounded rectangle,
rectangle, square, horizontal or vertical
line, diagonal line, parabola, curve,
polyline, freehand, and pie.

An elliptical arc is an ellipse with only
the part of the circumference that you
specify drawn in. Both arcs and elliptical
arcs are drawn by designating the two
endpoints, with an arc or elliptical arc
stretching to connect them. The pie tool
is similar, except that lines connect ends
of the arc to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>