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Turbo Languages are Super!
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ike a rocket ...

987 Programmer’s Journal

Powerful features include:

Producing EXE files

Separate compilation

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

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

—Giovanni Perrone, PC Week 99

Circle 26 on Reader Service Card
(DEALERS: 27)

’55 TOWN .
D |N AN OF FICE ACRO
A'\)' . lCK AMD ﬂﬂfD

NG A PROGIAM-
of“zg wimpP winy
THIS NO Pow€A

YOURE NOT
A wimP,POINDEX-
TEMR , YOU JVST
NEED TURBO

BASIc

“Turbo Basic compiles faster than
anything I have seen.” g winer 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!

€€ 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 ,,

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® fani y of
personal computers and all 100% compatibles PC-DOS (MS-DOS) 2 0 or
laler, 384K RAM. 640K 1o compile Liiboxes.

Compare the BASIC differences

Turbu Basic 1.1
Sg:g -i:floﬁe[ig(kﬁm 3 sec.
Size of .EXE 28387
) 0.16 sec.
;"/‘:)C'g(;(z’g;'m(‘ 0.16 sec.

QuickBASIC 4.0 Compiler

QuickBASIC 4.0 Interpreter

7 sec. S
25980 —_
16.5 sec. 21.5 sec.
286.3 sec. 292.3 sec.

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 W optimize loop-invariant code. unused code, expression and condi

tional evaluation.
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Fastest and fhost approachable
implementation of-that language”’
—Darryl Rubin, Al Expert, on Turbo Prolog

“Most ﬁ%iﬂerful

version of Basic ever”’
—Ethan Winer, PC Magazine, on Turbo Basic

And able to leap

onto “new ground in the
price/performance arena’’

—John H. Mayer, Computer Design,
on Turbo C

See the technological
excellence of Turbo C,
Turbo Pascal and
Turbo Basic!

Meet Turbo Prolog 2.0:
Artificial Tfifelligence like
you've never seen it!



The Critics Agree: Borlan
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Turbo C's® sieek
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:

Compiles 10,000 lines per minute*
Online, context-sensitive help
ANSI compatible

Six memory models—tiny to huge
450 library functions

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 |BM® fam‘y of
personal computers and all 100% compatibles. PC-DOS (MS-DOS) 2.¢ or
later. 384K RAM.

TURBD

SOMEONE
HERE NEEDS

1 cAN FEEL
ir!

“Turbo C ... will stun you with in-RAM

compilations that operate at warp speed.”
—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

Heap Sort
Turbo C 1.5 Microsoft C 5.0

Compile time 4.7 sec. 16.3 sec.
Compile & link

time 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 I1BM AT using Turbo € version 1.5 and
the Turbo Linker version 1.1: Microsoft C version 5.0 and the MS overlay
linker version 3.61

THE STATE GF THE
AT, PROFESSOL
Auo«’» YOO CAN

Y

N

THAKE A
GooD ook AT

Y

REALLY C

“Turbo Pascal 4.0 flies |
40 IS balllstIC'” —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 control.

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 IBM® family of
personal and alt 100% PC-DOS (MS-DOS) 2.0 or
later. 384K RAM.

1 Customer satisfaction 1s our main concern; if within 60 days of purchase
ts 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 Borland Inter-
natonal, Inc. Other brand and product names are rademarks of their respective
holders. Gopyright © 1988 Barland International. Inc. Bl 12304
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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 ail-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-
down menus. All-new documenta-
tion, including a tutorial rich with
examples and instructions to take
you all the way from basic program-
ming to advanced techniques. Even
online help!

System Requirements For the [BM PS/2™ and the 1BM® family cf

personal computers and all 100% compatibles. PC-DOS (MS-DX)S) 2.0 or
later. 384K RAM
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More new features!

* An external database system
for developing large databases.
Supports B+ trees and EMS

» Source code for a fully-featured
Prolog interpreter written
entirely in Turbo Prolog. Plus
step-by-step instructions to adapt
it or include it as is in your own
applications!

* Support for the Borland
Graphics Interface, the same
professional-quality graphics
in Turbc 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
databases

* High-resolution video support

Just $149.95!
60-Day Money-back Guarantee t

For the dealer nearest you
Call (800) 543-7543

Circle 28 on Reader Service Card (Dealers: 29)
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Turbo Prolog Toolbox is
6 toclboxes in one!

More than 80 tools and 8,000
lines of source code help you build
your own Turbo Prolog applications.
Includes toolboxes for menus,
screen and report layouts, business
graphics, communications, file-
transfer capabilities, parser
generators, and more!

Toolbox requires Turbo Prolog 2.0
Just $99.95

¢€ i 1 had to pick one single

recommendation for people who

want 2o try to keep up with the

compuater revolution. I'd say,

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

An aftordable, fast, and easy-to-use
language.
—Darryl Rubin, Al Expert 99
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PRODUCTS IN PERSPECTIVE

67 What’s New

89 Short Takes
Dell System 220, a small but
powerful desktop system
T-DebugPLUS 4.0, symbolic
debugging for Turbo Pascal 4.0
Cambridge Computer Z88, small
is beautiful
Grammatik II1, comprehensive
grammar checking
Watcom C 6.0, a class act
Paradox OS/2, a solid entree
into OS/2 applications

EXPERT ADVICE

Computing at Chaos Manor:
A Fond Farewell

by Jerry Pournelle

Is Jerry’s old friend Zeke

II retiring to greener
pastures?

101

115 Applications Plus:

New Directions

by Ezra Shapiro

The column’s horizons are
expanded, and GrandView
defines a new class of software.
121 Down to Business:

Staking Out the Territory

by Wayne Rash Jr.

What trends are most important to
business users? This new column
starts with some thoughts on
networking and database servers.
125 Macinations:

What’s Up with Apple?

by Don Crabb

New columnist Don Crabb
discusses Macintosh products
and issues.

131 OS/2 and You:

Why 0S8/2?

by Mark Minasi

The debut of this column
covers some of OS/2’s
attractive features.
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COM1:

The Wired Society

by Brock N. Meeks

Noted telecommunicator
Brock N. Meeks surveys

the communications landscape.

FIRST IMPRESSIONS

25-MHz Computing
Buzzsaws

by Rick Grehan

From Compagq, Everex, Intel,
and SimpleNet, here they come:
the first of the 25-MHz
80386-based AT clones.

REVIEWS

Product Focus:
Communications
According to Script

by Steve Apiki and Stan Diehl
Stand-alone communications
packages that can handle

a communications session
unattended.

Variations on the 20-MHz
Theme

by Ed McNierney

The Tatung TCS-8000, Proteus
386A, and Everex Step 386/20
offer a range of performance
and capabilities.

Four Surrogate Mice

by Jeff Holtzman

PC-Trac, FastTRAP, Trackball
Plus, and Felix offer the .
functionality of a mouse
without the hassle.

Unix for the Mac 11

by David Betz and Eva M. White
Transform the Mac II into a Unix
workstation with A/UX.

VersaCAD on a Mac

by Paul Tuten

The MS-DOS-based drafting
tool is now available

in a Macintosh edition.

Review Update
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202 Introduction: The C Language

205 The State of C
by Brian W. Kernighan
and Dennis M. Ritchie
Originally designed for systems
programming, C has become one
of the most widely used languages
in the world.

215 A Better C?
by Bjarne Stroustrup
The C+ + language is a superset
of C that supports data abstraction
and object-oriented
programming.

219 It’s an Attitude
by Jonathan S. Linowes
A mechanism for doing
object-oriented programming
in conventional C.

226 Resource Guide

229 Making the Move to OS/2
by Robert E. Shostak, John
Socha, Linda Dudinyak,
and David P. Reed
Top programmers from Borland,
Norton, and Lotus talk about
what it took to port their
programs to OS/2.

HANDS ON

239 Ciarcia’s Circuit Cellar:
Why Microcontrollers?, Part 1
by Steve Ciarcia
A tutorial perspective
of the Intel 8031/8051
microcontroller family.

249 Some Assembly Required:
The Pitfalls of Porting, Part 2
by Rick Grehan
Porting an MS-DOS appiication
to the Mac is discussed.
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Integrated Software for
Schematics & PCB Artwork

Introducing HiIWIRE=Plus

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

Creating Schematics

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

Circuit-Board Design

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

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

Circle 249 on Reader Service Card
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HiWIRE-Plus Advantages

(O One tool for schematics and
printed-circuit artwork

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

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

Netlist and bill-of-materials
utilities included

Circuit boards up to 60x60
inches and 256 layers

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

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

Schematic-to-layout cross-
checking

[0 Design-rule checker
(J 800 number for free support

RA = TR |

“HIWIRE", “smARTWORK”, “Wintek ", and the Winleh logo are
regist-red trademarks of Wintek Corporation

o 0o o a

O

System Requirements

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

(O Microsoft Mouse

[J IBM ProPrinter or Epson
dot-matrix printer, and/or

(J Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Eetter Value

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

Wintek Corporation

1801 South Street

|_afayette, Indiana 47904-2993
(800) 742-6809 or

(317) 742-8428

FAX: (317) 448-4823

Telex: 70-9079

Europe: RIVA Ltd., Englard,
Phone: 0420 22666, FAX: 0420 23700

Australia: Entertainment Audio Pty, Ltd.,
Phone: (08) 363-0454
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Hybrid speed demons,
a new 80386 chip, four
new monthly columns,
and an In Depth section
on the C language

ust 90 days ago, a handful of rela-

tively new 20-MHz 80386-based

machines sat comfortably at the
L top of the heap: the fastest desktop
computers. Today, they have been rele-
gated to second-tier status by a veritable
explosion of 25-MHz computers.

Their reign, in turn, also may be brief:
We know of at least one manufacturer
who is preparing 30-MHz motherboards
using “goosed” 25-MHz chips. (If it
turns into a working product, you’ll read
aboutit in a future BYTE.)

But, at least for now, 25 MHz is as fast
as it gets for real, desktop machines
using more-or-less conventional archi-
tectures. The enhancements usually in-
clude fast RAM accessed by a propri-
etary 32-bit-wide memory bus and built-
in disk caching. The rest of such a
machine tends to be built from stock
IBM PC AT-class parts. Our cover story
gives you an early look at preproduction
models of four examples of this new wave
of hybrid speed demons.

Speaking of hybrids, the cover story
also discusses the Compaq 3868, a very-
small-footprint machine that uses a new
kind of 16-MHz 80386 <hip: It’s 32 bits
wide internally, but it communicates
with the outside world through an IBM
PC AT-style 16-bit bus. (No, at this
time, you can’t use the chip as a plug-
and-play replacement for an 80286. To
date, the only such replacement we know
of is the Cheetah Adapter/386, which we
covered in April 1987.)

This new chip, which is called the
80386SX, may produce a whole new
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TOUCHING ALL
THE BASES

kind of IBM PC AT-class machine based
on the 80386. (The 80286 could be
pushed downward into entry-level ma-
chines.) In theory, this would simplify
things, because everyone above the entry
level could standardize on 80386-spe-
cific software and thus circumvent some
of the current hoop jumping required to
cope with the limitations of the 80286.
(An entry-level user isn’t likely to bump
up against the 80286°’s shortcomings.)
It’s a development that bears close
watching.

While enhancements abound on the
IBM PC side, the machines based on the
68000 family haven’t exactly been dead
in the water, either—witness the steady
stream of new products for the Mac-
intosh.

In fact, there’s so much interesting
Macintosh material, that we’ve placed a
special Macintosh supplement between
this month’s Products in Perspective and
In Depth sections. Be sure to take a look.

With all this activity, it’s getting more
difficult to stay abreast of all the impor-
tant developments in microcomputing—
harder to touch all the bases. That’s why
we’ve added four new monthly columns
starting with this issue. They’ll help en-
sure that you get the information you
need—when you need it—in these criti-
cal areas:

0S8/2: You’ve read about the theory,
you’ve seen some sample code, and you
may have seen an actual OS/2 application
in action. But chances are, you don’t own
a copy of OS/2 yet. Noted OS/2 consul-
tant Mark Minasi’s “OS/2 and You” col-
umn offers some welcome perspective on
making the move to OS/2 by combining
technical insights, practical tips, and
plain old common sense.

Communications: Brock Meeks, an
award-winning author, writes about his
passion: telecommunications. Each
month, Brock’s “COMI1:” column will
offer a mix of “hard” and “soft” tele-
communications topics, examining the

technology and issues relating to point-
to-point and area computer communi-
cations.

Business: Wayne Rash’s name is familiar
to longtime BYTE readers: He’s a regu-
lar and popular contributor. When he
isn’t writing for BY TE, Wayne makes his
living as a computer consultant to gov-
ernment and business. His specialty is
solving the distinctive problems encoun-
tered by those who deal with large instal-
lations of microcomputers—networking,
security, operational issues. . . the list of
possible bottlenecks is almost infinite.
Proven solutions to those myriad prob-
lems are the focus of his “Down to Busi-
ness” column.

Macintosh: Don Crabb is another famil-
iar name. Don has been a regular re-
viewer of Mac products for us. He’s a
participant in Apple’s educational con-
sortium and a frequent beta tester of new
Mac products. The *“Macinations” col-
umn is Don’s forum to share his experi-
ences with us.

This month’s In Depth section also de-
serves special attention: It focuses on the
top language for serious software devel-
opment today. Virtually every major
software package available today was
coded in C: The C language is quite liter-
ally the foundation of today’s software
industry.

For our In Depth, we went to the folks
who literally wrote the book: We have
excellent articles by Kernighan and Rit-
chie, Bjarne Stroustrup, and others.
(Dennis Ritchie is the designer of the C
language; he and Brian Kernighan are
the authors of the standard “K&R” refer-
ence on C. Bjarne Stroustrup is the cre-
ator of the general-purpose, object-
oriented superset of C called C++.)
This In Depth also features an unusually
rich two-page Resource Guide. It’s defi-
nitely a keeper.

—Fred Langa
Editor in Chief
(BIX name “flanga”’)
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“The ALR
20MHz

FlexCache 20386
proves
that you dont have
to be based in
Texas to build the
world's fastest

PCs.”

Welcome to

California, the

zero wait
state.

In July of '86 Advanced
Logic Research was the world's
first manufacturer to release an
80386 based PC, adding to a long
list of California firsts.

Today at ALR, we manufacture the
world's fastest PCs. Industry peers
have recognized the FlexCache 386
series as the ultimate

NOVELL
tool for the most
demanding business &N
applications in net- TESTED &
work, multi-user and APPROVED

CAD/CAM environments.
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March 29,
1988

"The ALR FlexCache 20386 will
make a name for itself as a heavy-duty
file server. ...the FlexCache is
destined for success.”

| excerpts from
Editors Choice
June 28, 1988

The ALR FlexCache 20386 Model
150 achieved a rating of 19.7 in
Byte Lab. "Tops in price and
performance y

‘ (%‘i Byte June, 1988

" The performance they achieve sets a
new standard for PCs.”

ERGSOUI'CC June, 1988

Doheny State |

"ALR has come out of
nowhere over the last two years to
earn a spot in the sun among
important PC-compatible makers."
- Jim Seymour January 12, 1988

" Well, for once the answer isn't to
run right out and get your hands on a
Compaq Deskpro 386/20.~ Rather,
it's to get your hands on an ALR
FlexCache 20386."

First Looks
March 15, 1988
IVIAUA (|

" ... the FlexCache 20386 yields the
highest number of MIPS (million
instructions per second) per dollar.”

PC

IOURNAL

June, 1988

ALR Flexcache 25386 and 20386 are trademarks at Advanced Logic Research, Inc. Compag Deskpra 386/20 is o trademark af Compc



California

82385 82385 Extended Memaery
Memory Memory Emulation Cache (30ns)
Cache (35ns) Cache (35ns) 82385
. . Memory
Redefining Cache (25n5)
Bench Mark . " o VT . !
PC Speed Outo 80 ower Moter 4.71 Mips 4.71 Mips 3.52 Mips 6.09 Mips 5.74 Mips
e O 80387 20MHz  8038720MHz 80387 20MHz |80367 25MHz 80367 25MHz
Although we can't
Memory (Ram)  1TMB (80ns) 2MB (80ns) 2MB (85ns) 2MB (60ns) 2MB (80ns)

go any further west,

ALR is claiming new Storage
v 12MB, 5 1/4°FD 1 1 Not Available 1 Not Available
frontiers in PC 144MB.3 1/2°FD  Optional ($225.00 Optional ($225.00) 1 Optional (§225.00) 1

performance and

processing speeds. gztelcr:!tle?rrl\scﬁ Fslr;; 66MB (28ms)  150MB (18ms) 120MB (23ms) | 150MB (18ms) 120MRB (23ms)
NOVV, fast is even Height fixed Disk ~ 66MB or 100MB 150MB ar 300MB No Support 150MB or 300MB No Support
faster. The ALR Video Optional Optional VGA 16 bit VGA VGA
FlexCache 25386 ek 33000

breaks every current  [55 C $4590.00" $7490.00° $7995.00° $9499.00° $11,295.00°

speed record. Our
proprietary 64Kbyte
Extended Emulation

ALR
FlexCache

ALR
FlexCache

IBM PS/2
70 386

ALR
FlexCache

IBM PS/2
70 386

Models

Deshtop

20386DT-R66

20386-150

8570-121 25386-150 8570-A21

Microprocessor

80386
20MHz
32KB,

80386
20MHz
32KB,

80386
25MHz
64KB

80386
25MHz
64KB

80386
20MHz
0-2 wait-

* Prices und configurotions as of June 1988 and subject to change,

Now that things are get'n kind'a
slow in Texas...

...g0 West young man.
Call ALR for the world's fastest
PCs, under the California Sun.

1-800-444-4ALR

Computer Corpr 1M, IBM PS/2 are trade marks of Internanond Business Machnas Corp@CopyvigH 1988 Advanced Logic Research. Inc

82385 ~is the key to
25386 Cache speed.

PC performance is redefined.

AN

Advanced Logic Research, Inc.
9401 Jeronimo, Irvine, CA 92718
Phone; 714-581-6770 FAX: 714-581-9240
Telex: 510-601-4525
Answer back Advanced Logic
Circle 6 on Reader Service Card
(DEALERS: 7)
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Speed without compromise.

QNX*DELIVERS QNX delivers the speed INTEGRATED NETWORKING On

of a dedicated real-time executive as
well as multi-tasking, integrated net-
working and a multi-user development
environment as rich and powerful

as UNIX.

SPEED The tightly coded QNX kernel
performs 3200 task switches/second
on an AT, with full pre-emptive
prioritized scheduling.

TASK COMMUNICATION QNXis
based on a message-passing archi-
tecture, radically more innovative than
PC-DOS, UNIX, or OS/2. User tasks
and system tasks use the same
messaging interface. This results in

a single unified environment.

the QNX network, any task can send
messages to any other task anywhere
on the network. This direct communi-
cation is not available on other net-
works. The resuitant “feel” of the QNX
network is that of a homogeneous,
tightly connected array of computers,
rather than a collection of computing
islands strung together on a network
with comparatively limited functionality.

DEVELOPMENT ENVIRONMENT

QNX comes with a rich set of utilities
including a powerful full-screen editor,
C compiler, symbolic debugger and
multiple full-screen windows.

RUNTIME ENVIRONMENT QNX archi-
tecture is modular nat monolithic. The

system consists of a set of tasks that
provide services. Software developers
can easily write tasks that add services
to suit their specific application needs.

It is straightforward to write tasks that
interface to hardware through interrupts,
I/O ports, DMA and dual-ported memory.

TECHNICAL SUPPORT Technical
support is provided free of charge, and
updates can be downloaded 24 hours/
day from our online BBS.

QNX is now installed at over 60,000
sites in North America and Europe for
manufacturing, process control, process
monitoring, point-of-sale and many
other applications.

Eliminate compromises in your real-
time applications. Call for details today.

THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2,

Muilti-User
Mutti-Tasking 64 (150) tasks per PC (AT).
Networking 2.5 Megabit token passing.

255 PC’s and/or AT's per network.

10,000 tasks per network.
Thousands of users per network.

Real Time 3,200 task switches/sec (AT).
Message Fast intertask communication
Passing between tasks on any machine.

10 (32) serial terminals per PC (AT).

C Compiler Standard Kernighan and Ritchie.

Flexibility  Single PC, networked PC's,
single PC with terminals,
networked PC’s with terminals.
No central servers. Full sharing
of disks, devices and CPU’s.

PC-DOS runs as a QNX task.

From US $450.
Runtime pricing available.

PC-DOS
Cost

THE HP VECTRA, AND COMPATIBLES.

For further information or a free demonstration
diskette, please telephone (613} 591-0931.

Quantum Software Systems Ltd.+Kanata South Business Park +175 Terrence Matthews Crescent - Kanata, Ontario, Canada+ K2M 1W8

QNX 15 2 registered trademark of Quantum Software Systems Ltd

UNIX s a registered trademark of AT 8 T Belt Lats, 8%/, PC. AT. XT and PS/2, PC-DOS and 0S/2 are trademarks of IntersatunalBusiness Machines. HP and Vectra are register of Hewl

Circle 196 on Reader Service Card
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Staff-written highlights of developments
in technology and the microcomputer industry

Experimental Adder Circuit Could Speed Up Clock Cycles

robably the most fun-

damental operation in
computing is the use of
logic gates to add two register
values. The speed of regis-
ter-to-register addition plays
a large role in determining
a computer’s clock cycle
speed. A typical 16-MHz
machine would have an add
time of 62 nanoseconds
(this figure does not include
register-to-register times,
which would increase the
number somewhat); high-

performance machines like
the VAX typically have an
add time of 45 ns.
Researchers at Stanford
University have developed a
new adder circuit that they
hope will speed up addition
times to about 1 ns for full
32-bit addition. The *‘sub-
nanosecond arithmetic
project,” directed by profes-
sor Michael Flynn, is spon-
sored by the Center for Inte-
grated Systems, a very
large scale integration (VLSI)

ParcPlace Hopes Smalitalk

Makes It Big

Ithough BYTE devoted

almost an entire issue to
Smalltalk in August 1981,
the object-oriented program-
ming environment has re-
mained relegated to academic
and research institutions. In
that issue 7 years ago, Dr.
Adele Goldberg wrote that
the “Smalltalk system is tak-
ing flight into the main-
stream of the computer pro-
gramming community.” As
president of ParcPlace Sys-
tems (Palo Alto, CA), a
new company dedicated to
promoting and enhancing
Smalltalk, Goldberg hopes to
make good on that claim,
although somewhat
belatedly.

ParcPlace is working on
new features for the environ-
ment, including expanded
libraries of “‘reusable parts”
and “‘reusable frameworks”
(a series of interacting re-
usable parts). These librar-
ies will enable designers of
user interfaces to select
graphical objects or a se-
quence of activities involv-
ing objects for use in their
designs, similar to how a

conventional programmer
might call an existing func-
tion from a library for use in
a program. “We’re trying
to provide tools for develop-
ment of new interfaces, but
we’re dedicated to the stan-
dards of the vendors,”
Goldberg said. Objects con-
sistent with AT&T’s new
Open Look version of Unix,
for example, would be in-
cluded in the Smalltalk reus-
able-parts libraries. “Our
objective is to provide a mal-
leable information environ-
ment where you can specify
the user interface you want
and find parts in libraries.
Not everyone is a graphic
artist or human factors ex-
pert,” Goldberg said.

Other projects that Parc-
Place is working on include
graphical interfaces for
Structured Query Language
(SQL) database systems,
and interfaces to object-ori-
ented databases with exten-
sible data types and *“active
objects” stored in the data-
base. An active object can
actually interact with the

continued

research center funded by
several major electronics
companies.

The adder circuit is
based on a new addition algo-
rithm that combines the
best features of three com-
monly used addition algo-
rithms: Ling’s algorithm, the
carry look-ahead algo-
rithm, and the conditional
sum algorithm. The adder
circuit requires only three
gate delays (the time span
between the input and the
output of the final sum),
while current adder circuits
generally require about
eight gate delays.

“Ultimately,” Flynn
said, “we’re trying to create
a technology to achieve 1-
ns cycle times.” He sees the
adder circuit as the first
step in that direction. How-
ever, the speed of the new
circuit won’t have much im-
pact until other major pro-
cessing bottlenecks, such as
memory and cache access
speeds, are also accelerated.
The entire design of micro-
processors will have to
change in order to realize
1-ns processing speeds,
Flynn said.

The first prototype is
currently being fabricated
using emitter coupled logic
(ECL) gates. Flynn said he
hopes the first chip will
yield an addition speed of
about 1.5 ns. The research
group is also working on a
CMOS version. The next
phase of the project will in-
clude the development of a
bipolar ECL floating-point
multiplier circuit.

The “subnanosecond”
project is futuristic, but
Flynn sees more immediate
potential for application of
the adder and multiplier
circuits in floating-point
COprocessors.

Nanobytes

* The current shortage ‘
of 1-megabit single in-
line memory modules
(SIMMs)—chips that are

Computer’s Macintosh

widely used in Apple ‘

and LaserWriter—is
likely to continue for an-
other year, an Apple ex-
ecutive says. Apple chief
operating officer Del
Yocam said it will take
until the “middle of next

year" for supply of the ’

chips to reach acceptable
levels for manufacturers.
This could mean,
sources said, that Apple
will have to delay intro-
duction of new machines,
such as an enhanced ‘
Mac SE. Yocam said the
scarcity of 1-megabit
chips is due to Japanese
failure to foresee the
growth in demand for 1-
megabit chips and the
Reagan administration’s |
trade embargoes. The
memory chips Apple al-
ready has under contract
will have to be used in
units already in produc-
tion. You can go into cer-
tain computer shops and
buy the SIMMs, but
you'll pay a pretty price
for them.
* Only 2 percent of the
computer software sold in
the Arab Middle East is
legitimate, according to
Oliver Smoot, executive
vice president of the Com-
puter and Business w
Equipment Manufacturers
Association. Smoot said
the 98 percent piracy
rate is largely among
users working for govern-
ments and state-owned
companies.
* Many users didn’t like
continued
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it, but one software indus-
try executive thinks it's
time to bring back copy |
protection for certain
types of programs. *“I
think copy protection for
business software went
away prematurely,” said
Ken Wasch, executive di-
rector of the Software
Publishers Association.
Wasch told a group of
Amiga developers in
Washington, DC that
software companies gave
in to user demands too
easily. “All we have to
protect ourselves is
moral persuasion,” he
said. Wasch added that
the SPA uses litigation as a
second line of defense.
* In the future, laser
printer engines with very
high resolution may not
be required, says presi-
dent Luis Villalobos of
Conographic (Irvine,
CA), which makes Post-
Script-compatible printer
controller cards that go ‘
in IBM PCs and compat-
ibles. Villalobos said he
has seen 300- to 600-dot-
per-inch monochrome
and color print engines,
beyond the prototyping
stage, that can vary dot
size and/or intensity to
produce apparent resolu-
tions of 1000 to 3000 \
dpi. Color images pro-
duced on these systems
can rival conventional op-
tical-based printing
techniques, Villalobos
said.
* Meanwhile, CSS Labs
(Irvine, CA) is coming
out with a laser printer
controller card that has
its own INMOS Trans- |
puter and could, the com-
pany says, crank out 45
pages per minute. The
GRIP board for IBM
PCs and compatibles will
work with several laser
engines, the company
said. When not working
on printing tasks, the
continued
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user when selected. For ex-
ample, active objects could
be used to monitor the data-
base system to keep track of
who’s using it and for what
purposes, or for more mun-
dane tasks such as automati-
cally sending electronic
mail to other users of the
database network. Parc-
Place is also working on de-
velopment tools for C + +
(an object-oriented language
based on C), which Gold-
berg said “‘complements
Smalltalk-80 and gives C

programmers the chance to
look at extensible data
types.”

In the last year, Parc-
Place has made available a
version of Smalltalk-80 for
the Macintosh, and the com-
pany expects to have an
MS-DOS version in beta test-
ing this summer. Priced be-
tween $695 and $1295, the
Smalltalk versions for the
Macintosh and MS-DOS are
fully compatible with the
versions of Smalltalk run-
ning on Sun, Apollo, and

Hewlett-Packard work-
stations.

In any case, Goldberg
has high hopes for Smalltalk.
She points to software de-
velopers, such as Borland’s
Philippe Kahn, talking
about incorporating *Small-
talk-like features” in their
products. And she sees the
move in the microcomputer
world toward graphical inter-
faces and the need for por-
tability across operating sys-
tems as golden oppor-
tunities for Smalltalk.

Synchronous SCSI Seen as Coming Standard

for Peripherals

s CPU performance

keeps increasing, the
/0 speed of disks and
other peripherals is becom-
ing the major bottleneck in
system performance. The
best solution to the I/0
bottleneck is the synchronous
small computer system in-
terface (SCSI), according to
some product designers.
Adaptec (Milpitas, CA), a
major manufacturer of disk
controllers, sees increasing
use of embedded SCSI con-
nections in hard disk and tape
drives, as well as in other
peripherals such as printers,
said product manager
Danial Faizullabhoy. “In a
year or so,” he said, *“SCSI

will be the de facto periph-
eral interface.”

Synchronous SCSI is at-
tractive because it is about 40
percent faster than asyn-
chronous SCSI and also out-
performs “native bus inter-
faces” such as the IBM PC
AT bus and IBM’s Micro
Channel, proponents say.
While the standard AT bus
has a maximum data transfer
rate of 1 megabyte per sec-
ond and the Micro Channel
transfers at about 3 mega-
bytes per second, synchro-
nous SCSI clocks in at
about 5 megabytes per sec-
ond. Although Faizullab-
hoy does not see SCSI replac-
ing native bus interfaces, he

said that Adaptec expects
most major computer
manufacturers, including
IBM, to have built-in syn-
chronous SCSI ports in the
next product cycle, if they
don’t have them already.
Adaptec will soon be an-
nouncing new controller
products using synchronous
SCSI. According to Faizul-
labhoy, the next phase in
the development of SCSI will
be moving up to 16-bit
bandwidths. In the 1990s, he
said, we’ll see 32-bit-band-
width SCSI interfaces. Mean-
while, ESDI will drop off,
leaving primarily SCSI and
native bus interfaces domi-
nating the market, he said.

AMD’s Database Manager Chip Replaces

Software Routines

A new microprocessor
peripheral that could

speed up database manage-
ment tasks by replacing soft-
ware with hardware has

been developed by Advanced
Micro Devices (Sunnyvale,
CA). The Am95C85 Content
Addressable Data Manager
(CADM) coprocessor is de-
signed to take over from the
CPU such data-manipulation
tasks as sorting, searching,
inserting, and deleting

records. It could be used in
networking and communica-
tions, file serving, high-
speed graphics systems, and
other areas that require fast
data manipulation.

The Am95C8S5 uses 1.6-
micron CMOS technology
and contains 1K byte of
RAM and a control unit. The
control unit enables a single
command to access the
CADM’s memory without
having to provide physical

addresses. According to the
company, the chip can pro-
vide content-addressable
searches for 8-byte fields in
less than 10 microseconds.
The chip’s architecture en-
ables cascading up to 16 of
the devices for large database
systems.

AMD has been working
on the processor for 4 years,
said Dave Horton, a devel-
opment manager for the chip.

continued




MICRO-CAPIL;
The CAE tool with fully interactive
analog simulation for your PC.

Spectrum Software’s MICRO-CAP II® is
fast, powerful, and feature rich. This fully
interactive, advanced electronic circuit
analysis program helps engineers speed
through analog problems right at their
own PCs.

MICRO-CAP 11, which is based on our origi-
nal MICRO-CAP software, is a field-proven,
second-generation program. But it’s dra-
matically improved.

Schematic Edstor

MICRO-CAP 11 has faster analysis routines.
Better resolution and color. Larger librar-
ies. All add up to a powerful, cost-effective
CAE tool for your PC.

The program has a sophisticated inte-
grated schematic editor with a pan capa-
bility. Just sketch and analyze. You can step

Circle 225 on Reader Service Card

Transient Analysis

component values, and run worst-case
scenarios—all interactively. And a 500-type*
library of standard parts is at your finger-
tips for added flexiblity.

MICRO-CAP 11 is available for IBM® PCs
and Macintosh.™ The IBM version is CGA,
EGA, and Hercules® compatible and costs
only $895 complete. An evaluation version
is available for $100. Call or write today for
our free brochure and demo disk. We'd like
to tell you more about analog solutions in
the fast lane.

@ Integrated schematic editor

@ Fast analysis routines

@ High-resolution graphic output

@ Standard parts library of 500* types
*IBM versions only.

@ Transient, AC, DC, and FFT routines
@ Op-amp and switch models

@ Spec-sheet-to model converter*

@ Printer and plotter* hard copy

1021 S. Wolfe Road, Dept. E
Sunnyvale, CA 94087
(408) 738-4387

MICRO-CAP 1l is a registered trademark

of Spectrum Software.

Macintosh is a trademark of McIntosh Laboratory, Inc
and is being used with express permission of its owner
Hercules is a registered trademark

of Hercules Computer Technology

IBM is 2 registered trademark

of Intemnational Business Machines, Inc.
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on printing tasks, the
board could be used as a
high-speed coprocessor.
¢ In a move seen as a
crucial step in U.S. ef-
forts to overtake Japan'’s
leadership in the semicon-
ductor industry, the De-
partment of Defense will
boost its funding of
Sematech (Austin, TX),
the chip-research con-
sortium, by $100 million
a year through 1992.
Sematech chairman
Sandy Kane responded
to criticism that the Penta-
gon will pull the group’s
research into defense-
oriented projects. “Our
work is not going to be de-
fense-related,” he said.
According to Kane, the
Pentagon recognizes that
“‘a healthy U.S. semicon-
ductor industry will ulti-
mately be good for the
national defense.”

* “If you ask me what
the future of the micro-
computer is, it is in
multitasking and parallel
processing,” says Henri
Rubin, chief operating of-
ficer of Commodore In-
ternational (West Chester.
PA). In an interview

with BYTE, Rubin said
that Commodore’s use

of coprocessor communi-
cations is an indication
of where the company is
going technologically.
The Amiga maker has
been a leader in support-
ing both Motorola and
Intel processors within
the same computer, he
said. “Some people say
we just have two com-
puters in a box,” he

said, “but that's not true.
It's more than that. "

® Our trend signaler
isn’t blinking brightly yet,
but we could be seeing a
drop in prices of galli-
um-arsenide chips.
GigaBit Logic (Newbury
Park, CA) has cut prices
of its high-speed GaAs

continued
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“We saw the need to off-
load some tasks from the sys-
tem CPU,” he said. “One
of the problems we faced,
though, was like the chick-
en and the egg: The hardware
people didn’t want to build
boards when there was no
software to access the chip,
and the software folks didn’t
want to port their code
when there was no hardware
to use it.”

The chip uses a new
memory cell that’s “sort of a
cross between RAM and

FIFO,” Horton said. “The
cells enable us to split
memory at a certain point,
holding all memory above
the split constant while let-
ting us shift the remaining
memory up or down, adding
or deleting records.” Hor-
ton theorized that the first
PC application board prob-
ably would have one or two
chips on-board, with sock-
ets for a total of up to 16.
Currently, AMD has a
demonstration board and
software available. The

The Electric Cadaver

wo doctors at Stanford

Medical Center have de-
veloped an electronic text-
book for anatomy students
that clearly demonstrates
the potential power of hyper-
text and multimedia con-
cepts in electronic publish-
ing. The Electric Cadaver
was developed by Dr. Robert
Chase, a specialist in anat-
omy, and Dr. Steven Freed-
man, a physician with a
long-standing interest in elec-
tronic publications for med-
ical practice and training.

Built on a Macintosh II
with Apple’s HyperCard, the
Electric Cadaver is a dy-
namic cross-referencing sys-
tem that describes the
structure and function of
each part of the human
anatomy. (Freedman built
the first version 4 years ago
on an IBM PC AT using Ash-
ton-Tate’s Framework).
Images are displayed in digi-
tized form on the computer
screen and simultaneously in
analog form on a videodisk
player. The user can click on
any part of the human body
and then select from an index
of topics on the screen.

Most parts of the anat-
omy are presented both in
x-ray and bone structure
form; many parts are shown
from different angles and
magnifications. In addition,
results of physical injuries
can be visually described.
For example, clicking on

the facial nervous system dis-
plays a normal human face
on the screen. By then click-
ing on indicated “injury
zones” on the map of facial
nerves, you can see the re-
sulting types of paralysis in
the face on the screen.

The HyperCard applica-
tion includes an indexing sys-
tem that can select any
image on the videodisk play-
er via serial communica-
tion. The Electric Cadaver
has a “Frame Editor” that
lets users customize the elec-
tronic textbook by adding
or editing frames, adding
text, and creating animated
sequences. The system dem-
onstrated to Microbytes in-
cluded video movies, devel-
oped by Chase, of various
anatomical functions, as well
as still-frame images.

The still-frame images
are derived primarily from a
database of 1600 anatomi-
cal images (which was devel-
oped with the help of the
man who invented the View-
Master). The images were
converted in two-dimensional
format to a videodisk by
photographing each frame on
a high-quality video cam-
era, adding captions with a
character generator, and
converting the videotape to
videodisk.

According to Chase and
Freedman, the Electric
Cadaver is a tremendous
timesaver as a teaching and

first commercial product that
will use the chips will be a
network bridge, from a Euro-
pean company, that will de-
tect packet-address informa-
tion in real time and direct

it along the correct path in
the network. In such an ap-
plication, there is no time for
the conventional lookup

table approach.

CADM prices are $49.20
for the 12-MHz version and
$66.50 for the 16-MHz ver-
sion in quantities of 100. The
chips are available now.

reference tool for medical
students. “Traditionally,”
Freedman said, “students
develop their own ‘meta-
books’ by excerpting, com-
piling, and cross-referencing
source material from multi-
ple text books and other ref-
erences. This is an incredi-
ble waste of time.”

The electronic textbook
eliminates the need for this
kind of tedium and provides
a much more visual and in-
structive presentation of the
information to be learned,
Freedman said. The system
is also useful as a reference
for physicians and sur-
geons; for example, a doctor
could use the system to
compare a CAT scan or x-ray
of an unhealthy patient with
a corresponding image of a
normal anatomy in the
Electric Cadaver.

Chase and Freedman
hope to digitize the
Cadaver’s images in three
dimensions, using a system
like Digital Video Interac-
tive, which would allow the
graphics to be dynamic and
adjustable so that students
could change parameters
(such as bone density). The
doctors plan to add images
from microscopic anatomy
and are also exploring the
use of bar code readers and
other pointing mechanisms
so that the system could be
connected to a real cadaver.

continued
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percent. GBL cut its
16G040 2-gigabit-per-
second Clock and Data
Recovery chip from
$180to $75, and its
12G014 1K-byte static
RAM chip (2.5-ns cycle
time) from $92.80 to
$45.

* MIDI Expo West is
set for September 10-11
at the Anaheim (CA)
Marriott Convention Cen-
ter. Last year's New
York version attracted
3500 musicians, com-
posers, software writers,
and equipment design-
ers. This year, the pro-
gram’s educational track
will cover such topics as
MIDI basics, computer
music, and sampling tech-
niques. For more infor-

YARC Claims 50-MHz Operation for Mac Il Booster Board

ARC Systems (West-

lake Village, CA) has
developed a coprocessor
board for the Mac II that the
company says can cause ap-
plications to run about 10
times faster than on a stan-
dard Mac II. The McCray
board is based on Advanced
Micro Devices’ 32-bit
Am29000 processor and
Am29027 floating-point pro-
cessor. YARC claims that a
Mac Il equipped with one of
the $4295 boards can out-
perform many expensive
workstations.

The McCray takes ad-
vantage of the NuBus multi-
ple-master capability that
enables boards to access the
bus directly, put addresses
on the bus, and communicate
with other boards to facili-

intosh interface remains in-
tact, he said.

Marshall noted that the
McCray’s 50-MHz operation
is beginning to strain the
current printed-circuit-board
technology. “While the
board is only about 12 inches
long, propagation delays at
50 MHz along the signal
paths had to be accounted
for when we were adjusting
timing,” said Marshall.
When asked about potential
radio-frequency interfer-
ence from the McCray, Mar-
shall said that because the
board has no link to the out-
side, such as a serial con-
nector, radiation would not
be a problem.

The McCray has 2 mega-
bytes of instruction RAM in
a ““mostly zero-wait-state”

slated to be available soon
will increase data memory to
2.5 megabytes.

The McCray requires a
Mac II with 1 megabyte of
memory, a hard disk drive,
a color or monochrome
display, the Apple 32-bit
ROM upgrade (for early ma-
chines), and an average of
10 watts of power. The stan-
dard operating system is the
Macintosh Finder. An as-
sembler, linker, and debug-
ger are also available.

You can load up all the
available slots in the Mac II
and expansion chassis with
McCray boards and let the
Mac’s MultiFinder and
68020 assign parallel pro-
cessing tasks.

YARC, which spells
Cray backward, stands for

mation, contact Tony tate parallel processing, said  configuration and 512K Yet Another Ruddy Copro-
continued YARC president Trevor bytes of one-wait-state data cessor, the firm says.
Marshall. The standard Mac- memory; a daughterboard continued
Receiving
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Intelli9om piler’

The Intelligent Tool for Intelligent Application
Development: So Powerful, Yet so Easy to Use.

An Ounce of Innovation is Worth
a Pound of Code.

programming languages, and a lot more
intelligent.

IntelligenceICompiler is an exc:ll:m
¢ ‘product. Its unique and aﬁvan
features have proven .extremﬁgﬁons. ’ )

ffective in our financial appiic 7
€ Dr. Barry Glasglow, Viee Ptelsuécm an
¢ Eli h Graham, Knowledge
?:p?:;\:mslhcamn Lehman Hutton.

i \is for the
mparing many she r
¢ ¢ lAJge;)::ar‘:menl of Transportation,
we chose the lntel\igencethmpiler. 9 9
It was clearly thle b:j: cvl'lic:c‘:.“ M
; Dillingham. ¢
gf -JS:\f(::chchno\my Corporation.

i iler’s
The Intelligence/Compt
6 combination ogr rule-l;ased
ogramming and frame- :
‘r’:pgsemaﬁon makes it a p(;wenr::d
state-of-the-art system for a¢ vam e
real-world applicaﬁpns. Its intellig

editing and debugging facilities

a bonus. >
e Review in Al Expert Magazine,
February 1988.

Logic
Programming

nce/Compiler tutorial
¢ 'iIshseol:v‘eel‘lugzne that it shon!;lhbe
eleased as a separate product. eh“ge
:leve!opmem environment can satve
amounts of time otherwise spen
on debugging.

Review in Computer Language Magazine,
March 1987

The underlying technology

of Intelligence/Compiler is so
outstanding, we have written a book
about it. It is being used in many
leading universities as the standard
text book. Ask for the book “Expert
Systems for Experts” by K. Parsaye
and M. Chignell, published by John
Wiley, at your local book store.

Painless Application Development
Don’t look any further. Intelligence/Compiler is the tool

you need to build royalty free applications. Find out how easy

and painless it is to build intelligent applications, now!

Leading in Artificial Intelligence Applications™

Circle 108 on Reader Service Card

Object
Oriented
Programming
@ Logical Reasoning ® Frames and Objects
® Links 10 Microsoft ® Multiple Inheritance
@ Fortran and Pascal ® Attached Procedures

Expert Systems as High Level

Programming Tools.
As well as being an expert system tool, Intelligence/Compiler gives you unprecedented
Intelligence/Compiler is a very high level power, flexibility and ease of use for building
language. Programs written in it are 20 to 50 intelligent applications.
times shorter than typical database or

It is the first and only intelligent database
system to uniformly combine logic

programming, object oriented programming
and intelligent interfaces.

Intelligent
Dialog
Manager

@ Intelligent Interface
® Dynamic Menus
® Pop-up Screens

Buiit-in
Relational
Database

® Direct Link to dBASE™
@ Lotus DIF™ and Ascii Files
o SQL Queries

An Open Architecture for Open Minds

[ YES! I WANT TO
DEVELOP INTELLIGENT
|  APPLICATIONS FAST.
Rush me ____ copies of
Intelligence/Compiler at $490 each.
Name:
Company:
Address:
Telephone:

|

[ Check or Money order is enclosed. |

[J Visa [J Mastercard [J AMX |

Number:

Expiration Date: I
|
|
|
|
|
|

Shipping and handling; US: $9.00, Canada/
Hawaii Air: $20.00, Overseas Air: $50.00.
California residents please add 6.5% tax.

System Requirements: IBM PC, PC/XT,
PC/AT or PS2 with 640K memory.

l Please send coupon to:
IntelligenceWare, Inc.
| 9800 S. Sepulveda Bivd. Suite 730,
ILos Angeles, CA 90045.
FAX: (213) 417-8897.

‘Eephone: (213) 417-8896. —‘
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mation, contact Tony
Scalisi at Expocon, 3695
Post Rd., Southport, CT
06490, (203) 259-5734.

* Discovery Systems
(Dublin, OH) has cut the
price of mastering CD-
ROM disks to $1500 and
the cost of duplication to
$2 per platter. The optical
disk manufacturer says
the CD-ROM business is
gaining momentum,
what with Apple’s CD-
ROM drive and Tandy’s
decision to sell such
drives in its retail stores.
® Understanding Neural
Networks: A Primer is
now available from
Graeme Publishing (Am-
herst, NH). The publish-
er says the $95 report is
an “easy-to-read over-
view of scientific and
commercial develop-

Mac Il Operating System Will Interface with NuBus

pple Computer (Cu-

pertino, CA) is readying
a new operating system for
the Mac II. Multitasking
Realtime DOS (MR DOS)
is a message-based operating
system that can interface
with the NuBus used in the
Mac II. Apple is trying to
avoid unnecessary NuBus in-
terface work on the part of
card makers by giving them a
standard set of communica-
tion services to applications.

Apple first used MR

DOS internally on the Mac-

APPC card, which per-
forms LU 6.2 gateways to
IBM machines. Diagnostics
such as code downloaders
and dumpers are included,
as are the schematics for the
board’s hardware (which
has its own 68000 processor
and local memory). The
card has 24 square inches of
prototyping surface.
“We've taken the hard
part of making a NuBus mas-
ter and encapsulated it, pro-
viding an area where devel-
opers can add their value,”

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

said an Apple representative.
“The more mundane things
are done, so you now have a
standardized platform. The
operating system was re-
leased to help this standard-
ization. It also allows us to
move various products

across different types of
[Apple] cards. Communica-
tions stacks for different pro-
tocols can be ported easily
now. We are committed to
having intelligent cards.
That may not be the only way
to go, but that’s the way we
are going in the communica-
tions and networking envi-
ronment at Apple.”

Since source code to the
operating system will not be
released, developers will
have to depend on Apple to
maintain the operating
system for them as the Mac
hardware platform
changes.

Computers For The Blind

Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?

The answers can be found in “The Second Beginner’s Guide to Personal
Computers for the Blind and Visually Impaired” published by the National
Braille Press. This comprehensive book contains a Buyer’s Guide to talking
microcomputers and large print display processors. More importantly it
includes reviews, written by blind users, of software that works with speech.

This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on how to
buy and use special equipment.

Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160

$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping)

NBP is a nonprofit braille printing and publishing house.
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Hf you program in C, take a few
moments to learn how Windows for
Data can help you build a state-of-the-
art user interface.

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

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

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

FROM END TO BEGINNING

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

NO WALLS

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

OWS FOR DATA®

! Oreate  Review  Frint

Curzor ﬁ mmll,Mgelmgg_;@ ESC exits choice menu

Exit

Lustomner-

William Jones
Innovative Sof tware
351 Bulletin Avenue
Needhan, WA @214
(617) 394-5512

QUANTITY PRICE AMOUNT

Subtotal:
Shipping:

T0TAL
Payment

YOU ARE ALWAYS IN CHARGE

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

OUR WINDOWS
WILL OPEN DOORS

Our windows will open doors to
new markets for your software.
High-performance, source-code-
compatible versions of Windows
for Data are now available for
PCDOS, O0S/2, XENIX,
UNIX, and VMS. PCDOS

e A
versions are fully compatible with Microsoft Windows.
No royalties.

MONEY BACK GUARANTEE

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

Prices: PCDOS $295, Source $295. OS/2 $495.
XENIX $795. UNIX, VMS, please call.

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

ext. 51
FAX 802-848-3502

Verm(.mt 21 Elm Ave.
Creative Richford,
Software VT 05476
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too busy to get

If you're the type of person who’s too
busy to read an ad, read this ad.

Because you’ll learn about a new tool
that will help you manage people, ideas,

Dump any
randon
wunrelated
thoughts or ideas
nto Agenda, and
it’ll help you turn
that information into
1stream of structured,
actionable knowledge

projects,and
information

with incredible
efficiency. A tool
that will help you
avoid slumping into
your chair, shaking
your head, and asking,
“How on earth will I ever
get this done?”’

We call it Lotus” Agenda,
the personal information
manager.

Agenda allows vou to
dump random facts, thoughts,
and ideas into your PC without having to
structure the information in advance.

Agenda’s filing system is a more sophisticated version of this filing system. You can
pul items anywhere you want. View them any way you want. And have access to
them anytime you want

File View ltem Category Pnnt Utility System Quit

You Can - New, Remave, Position, Assign, Drscard, Undiscard
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uct line. Or the thousands of factors you
need to put together a new bottom line.

Agenda will not only file these random
items of information for you, it’ll help you
arrange them any way you want.

So you can understand them better,
formulate new ideas better and extract all
the answers you need better.

Which nmieans, now you can concentrate
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Views. Looking at

Categories. Agenda files items in all relevant categories
soyou can always find the information you need.

more on using and acting on your infor-
mation. And less on processing it.

, A . dam . &

The whole idea behind Agenda is to get them all in a row.
into your PC and assign them to catego-
ries that you create.

Then Agenda will do all of your filing
automatically. And thanks to Agenda’s
multiple filing capabilities, if the infor-
mation is relevant in more than one
place, Agenda will take it and put it in
several categories at once.

This makes it easy to view yourdata in

Introducing Lotus

Agenda and Agenda Demo Kit require an IBM® PC or compatible, with 640K and a hard disk, DOS 2.0 or higher. Lotus a

different views gives you a more informed perspective.

How does Agenda work?
First, enter your items of information
o - *

you change an item in
a view, Agenda will
automatically update all other categories
where the item has been assigned.

In fact, you could say that Agenda recal-
culates your text the way a spreadsheet
program recalculates numbers.

All of which means, from now on you’ll
be able to come in every morning, check
your Agenda, and get right to work.

Because you'll immediately know what
work needs getting to.

For $15, we'll send you an Agenda demo
kit or videotape. Call 1-800-345-1043 and
for videotape

ask for demo kit
AGS-3063. S S

AGS-3058 for
Agend G

the 3.5" version

the same information through

or AGS-3053
for the 5.25"
version. Or ask
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LLETTERS

Efficient Recursion
In his article on benchmarks (“Problems
and Pitfalls,” June 1988, page 217), Al-
fred Aburto Jr. remarks on the signifi-
cant performance difference between a
simple loop to compute Fibonacci num-
bers and the recursive algorithm used in
the benchmark. The inference he draws
from this, that “Apparently, recursive
function calls are highly inefficient,” is
a common misapprehension of such data.
Instead, it is recursive algorithms that
are often laughably inefficient and non-
linear. A loop for the 24th number re-
quires only 24 iterations, whereas a re-
cursive algorithm for the same number
involves 92,735 procedure calls, typi-
cally extravagant for recursive state-
ments of simple problems. (Why are Lisp
programs slow?) It seems that his func-
tion calls are in fact quite efficient if
something done nearly 3900 times as
often takes only 4500 times as long.
Greg Bailey
Santa Barbara, CA

Bit-Map Assistance

I have found “Better Bit-Mapped Lines”
(March) very helpful in implementing an
extremely fast line-drawing routine.
While coding the Pascal into assembly
language, however, I noticed that the
dx_diag and dy_diag increments in oc-
tant 4 should be interchanged (see figure
4 on page 253).

This could have introduced a subtle
bug, and I thought maybe others could
avoid problems, especially when coding
in assembly language, where it is tempt-
ing to turn these dx and dy increments
into INCs and DECs.

David Miller
Cedar Falls, IA

Test Facilities

I was delighted to hear about your new
testing facilities (Editorial, April).
Benchmark comparisons and manufac-
turers’ statements of Mean Time Be-
tween Failures are fine for choosing
among a group of similar machines, but
what an ever-increasing number of peo-
ple in science and industry really need to
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know about their potential purchase is,
*“Just how much abuse can this machine
take?” Computers originally intended
for home and the office are turning up in
ever more exotic environments, with
ever-decreasing margins between opera-
tion and failure. The big concern then be-
comes what kind of safety margin is left
to work with.

WE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
paper and include your name and address.
We can print listings and tables along with a
letter if they are short and legible. Address
correspondence to Letters Editor, BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458.

Because of space limitations, we reserve
the right to edit letters. Generally, it takes
Jour months from the time we receive a letter
until we publish it.

A lab of the type you describe could
supply people with some much-needed
information. The thought of running ex-
pensive computer equipment into the
ground may seem a little drastic, but the
savings in time, money, and equipment
might well be worth it. I hope you aren’t
reluctant to push your tests to the limit. It
could be of value to many of us.

Eric J. Pilger
Honolulu, HI

Clearly Fuzzy

The idea of “fuzzifying” Prolog as pre-
sented in “When Facts Get Fuzzy” by
Bradley L. Richards (April) is certainly
appealing. Unfortunately, the author’s
Prolog code lacks clarity and precision;
rather than adding separate predicates
such as fuzzyy(TruthValue) and
threshold(ThresholdValue), it is sim-
pler to add an extra argument to each
fuzzy fact.

For instance, rather than

scary(king kong) :- fuzzy(0.5)

it is simpler to write

scary(king kong,0.5)

and then pass the truth value as an argu-

ment, rather than performing obscure

manipulations of the database with “as-
sert” and “retract.”

Stewart Rosenberg

Trouy, France

Corrected Attribution

In Pete Wilson’s otherwise interesting
comparison of processor architectures
(“The CPU Wars,” May), there is an
error.

The 6502 was not “originally de-
signed by Mostek.” It was designed by
M.O.S. Technology, which did not later
contract its name or otherwise become
Mostek. As early as 1977, M.O.S. Tech-
nology had already been purchased by
Commodore (copyright page and intro-
duction to The First Book of KIM.) Mos-
tek is still a separate company. The 6502
has been made by several companies, in-
cluding Rockwell.

It is my understanding that the 6502
and M.O.S. Technology were created by
ateam that broke of f from Motorola, I as-
sume after losing some design arguments
over the 6800. The team created a ma-
chine with one accumulator rather than
two, but—far more important in the real
world—two index registers, including
one with the powerful capability of in-
dexing indirectly from page zero for
rapid (if not automatic) movement of
gstrings and blocks. The first model
(6500) was plug-compatible with the
6800 but priced at about one-fifth the
6800. The second model, the 6502, was
much better because it had a built-in
clock, reducing the chip count.

Perhaps most important, while Motor-
ola was uptight and bureaucratic about
samples of its $90 chips, M.O.S. Tech-
nology gave away samples of the 6502
(520 each, list), including to two guys
named Steve who put it in the Apple. It
was also put in a lot of video games and
controllers. (So maybe the comment on
page 239 about 6502s being in closets is
correct. I'm writing this letter on an

continued




Who Says FoxBASE+
is Better than dBASE?

The Fastest Most Powerful, GHASE Compatidie
Relational Database Management System
For PCS and PC Compatibles'

Fox Software
- 0

The Experts! ——=

The Fastest. Most Powerful, GBASE Com
3 . Datible
Relational Database Management System

¢ Rvms Like s P

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

Nicholas Petreley, /nfoWorld 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.”

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 91 on Reader Service Card

FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBASE 111 PLUS are trademarks of Ashton-Tate.
Macintosh (3 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
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OUR PLUG-IN CARDS
GIVE YOU PLUG-IN
CONTROL.

Your IBM PC/XT/AT or
compatible can control any
IEEE-488 instrument.

You can:
O Plug-in to BASIC, C,
FORTRAN, or Pascal.
O Use HP-IB plotters,
printers, and instruments.
[J Spend less time programming.
0 Call (617) 273-1818 and put us to the test.
Complete hardware and software solutions for just $395.

CCC

Capital Equipment Corp.
99 South Bedford Street
Burlington, MA. 01803

FULL AT&T C++: ANNOUNCING VERSION 1.2

Guidelines announces its port of version 1.2 of AT&T’s C++ translator. As an
object-oriented language C++ includes: classes, inheritance, member functions,
constructors and destructors, data hiding, and data abstraction. ‘‘Object-oriented’’
means that C++ code is more readable, more reliable and more reusable. And that
means faster development, easier maintenance, and the ability to handle more
complex projects. C++ is Bell Labs’ answer to Ada and Modula 2. C ++ will more
than pay for itself in saved development time on your next project.

C++

from GUIDELINES for the IBM PC: $295

Requires IBM PC/XT/AT or compatible with 640K and a hard disk.
Note: C++ is a translator, and requires the use of Microsoft C 3.0 or later.

To Order:
send check or money order to:

Here is what you get for $295:
¢ The full AT&T v1.2 C++ translator.
¢ Libraries for stream [/0 and complex math.

¢ The C++ Programming Language, the
definitive 327-page tutorial and description
by Bjarne Stroustrup, designer of C++.

¢ Sample programs written in C++.

® Improved installation guide and
documentation.

¢ 30-day money-back guarantee.

GUIDELINES SOFTWARE, INC.
P.O. Box 749, Dept. BT
Orinda, CA 94563

To order with VISA or MC,
phone (415) 254-9183.
(CA residents add 6% tax.)

C++ is ported to the PC by Guidelines under license from AT&T.
Call or write for a free C++ information package.
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Apple Ile with 192K bytes of memory,
and AppleWorks with a bunch of mem-
ory is a wonderful tool: fast and easy to
use. It’s a pity Scully doesn’t agree.)
Mike Firth
Dallas, TX

WORM Standards

I welcomed “A Quintet of WORMs” by
Wayne Rash Jr. (February), but I was
surprised that it said nothing about stan-
dards—or the lack of them. It seems to
me that WORMs will not take off as a
form of data storage until there is an
agreed standard format, as has happened
with the High Sierra format for CD-
ROM. There has been a massive develop-
ment of CD-ROM since the adoption of
this standard, such that it could easily be-
come a standard feature of PCs in the
next few years.

I work in a social research unit, and in
the near future I expect we’ll be using
desktop machines to analyze large data
sets for which we currently use main-
frames. For example, data from the next
census in both the U.S. and the U K. is
likely to be distributed on CD-ROM.
However, the initial mastering costs will
probably make it prohibitively expensive
to produce some of the smaller, less
widely used data sets on CD-ROM, such
as the U.K. General Household Survey
or the U.S. Health Interview Survey.
WORMSs would be a convenient and rela-
tively low-cost way of distributing such
data sets. Yet this is unlikely to be attrac-
tive to either the users or the distributors
of such datasets when there is no stan-
dard format. With no agreement on a
standard, presumably IBM’s own format
will become a default standard, even
though IBM produces only a one-sided
WORM drive while others are producing
double-sided drives.

The other drawback, from the user’s
point of view, is the proliferating number
of drives that seem to be required—flop-
py disk drives, CD-ROM drives, and
WORM drives—not all of which are
likely to fit into one box. I have noticed
that WORM cartridges look quite differ-
ent from CD-ROM disks. Is it at all like-
ly that there will be a single drive that
will read both CD-ROMs and WORMs?

Charlie Owen
London, England

Hartley’s Limitations

Before you discard the Fourier transform

in favor of the Hartley, be aware of some

serious limitations (“Faster Than Fast

Fourier” by Mark A. O’Neill, April).

The trivial nature of the so-called cas
continued




Everexisa and Ever for E. is a regi:
trademnark of Everex Systems, Inc. IBM and AT are registered
trademarks and PC. XT and PS/2 are trademarks of International
Business Machines Corp. ©1988 Everex Systems. Inc.

All righks reserved.
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Security

With Everex tape backup products, users of IBM”
PC™/XT™/ATs", compatibles or PS/2s™can easily
protect the valuable information stored on their
systems. A variety of options are available including
external and internal units with 40MB to 125MB of
capacity in cartridge, cassette or mini-cartridge
drives — all at affordable prices.

Everex has been an industry leader in tape backup
systems since 1984. Our popular half-height, internal
units are designed to fit inside 5 1/4-inch disk drive
slots. There’s even a mini-cartridge drive that fits right
into a disk drive slot and runs off an existing floppy
controller.

With Everex tape systems, you have the flexibility to
save or restore all information on your hard disk,
. including DOS and all other operating systems.
~ Backup can be done file-by-file or as an entire mirror

§ image, and you can restore individual files from image
backups. If you have an assortment of PC/XT/ATs,
compatibles and PS/2s, you can cut down on costs by
using one Everex tape backup unit and a controller
card in each computer.

When you buy an Everex tape backup system you get
everything you need. This isn’t true with other tape
units on the market today—their extra costs can add as
much as $250 to a system.

When it comes to securing your data, it’s easy to see
why Everex has the answer.

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

in catift. 1-800-821-0807
in Us.A. 1-800-821-0806

EVEREX—

EVER for EXcellence ®

415-498-1111 48431 Milmont Drive, Fremont, CA 94538
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OUTSTANDING
SOFTWARE

For IBM PC's and Compatibles
PER
$300 DISK |

For Ten or More

PER
$350 DISK
Small Quantities

SHIPPED WITHIN 24 HOURS!
Satisfaction Guaranteed or Money Back!

["] BUSINESS 1—EZ-FORMS business form
__ generation, completion and printing program. I

I CAD 3—The PC-Flow 1.0 computer aided flow-

I chart generation program. Color graphics required.
COMM 4a,b,c,d,e—(5 disks) Join the world of

I sysops with RBES Bulletin Board System 14.1D. ||
DATABASE 1a,b—(2 disks) File Express 3.8

I menu driven general purpose database manager. I

Do) |

EDUCATION 1—interactive DOS tutorial for new I
_ PC users. Makes learning DOS painless.
|2] FINANCE 1a,b—(2 disks) PC Accountant 2.0 I
personal bookkeeping and finance management.
[] GAMES 1—3-D Pacman, Kong, Spacewar, Janit- ]
Joe, futuristic Flightmare and more. Color required.
["] GAMES 2—Qubert, Pango, Centipede, dun- |
I geons and dragons style Zoarre, etc. Color req. I
[ ] GAMES 3—Blackjack with customizable rules,
I Armchair Quarterback (you call plays), and more. I
[[] GAMES 4—Star Trek, the Castie adventure
game, and the original Colossal Caves Adventure.
[ ] GAMES 5—The Hack adventure game from the &
universities. Like Rogue, only much richer. &
GAMES 6—Pinball, Othello, Dragons, Sopwith
I __ (fly a Sopwith Camel) and more. Color required. I
I 12] INFO ta,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 l
music recording and playback program.
ORGANIZER 1—DeskTeam, a Sidekick clone,
and the Judy personal calendar program.
I [ ] 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.
[] UTILITIES 2—More invaluable DOS utilities in-
cluding screen bumout, ram disk, and more.
[ UTILITIES 3—A comprehensive set of debugging
I and diagnastic utilities for monitoring your computer. I

NEW RELEASES/UPDATES

I [] BUSINESS 2—Expressgraph business graphics.
Chart your data and find trends. Color graphics req.
[ [2] CAD 1a,b—(2 disks) Fingempaint 1.2 advanced
__ painting and Aftamira object oriented design. Color.
| [2] CAD 2a,b—(2 disks) DanCad3d, an advanced
I 2D73D drafting program w/animation. 640K, color.
[2] COMM 2a,b—(2 disks) Procomm 2.42, an excel-
I lent modem program with terminal emulation.
[ ] EDUCATION 3—PC-Fastype 1.20 typing tutor,
ideal for beginners and advanced students alike.
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
a powerfut and user friendly spreadsheet program.
["] GAMES 8—sStriker 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.
Il [3] GRAPHICS 2a,b,c—(3 disks) An excelient 3-D
__ surface modelling and shading program. Color.
[2] INFO 2a,b—(2 disks) Zip-Phone, national
I - areacode/prefix to zip-ct cross reference.
2] 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 Il
4.04 hard disk prog. for custom full-screen menus.
| UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives.
[] UTILITIES 6—Advanced utilities including
I Mark/Release (remove resident progs w/o reboot!)
] [ ] UTILITIES 7—More advanced utilities including
Masterkey (undeletes files from hard disks).
| (2] WORD 1a,b—(2 disks) PC Write 2.71, a powerful 1
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

I Santa Clara, CA CA res tax |

95 i

051 Total encl.

e (408) 737-9000 @J

Mon-Fri 7am-9pm, Sat-Sun 8am-Spm
LN NN N N N N N N J§ |
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function (cosine x + sine x) should give
rise to some suspicion: It is no more than
a “colorized” sine function, with 45 de-
grees added to the angle and an ampli-
tude equal to the square root of 2. The
plain sine function would serve just as
well.

The Fourier transform uses cos x + j
sin x, which preserves all the original
signal information in two orthogonal
functions—but which the Hartley simply
lumps together. Consequently, any at-
tempt to take the inverse transform is
fraught with hazard—the original infor-
mation has been lost. (The sum of two
numbers is 7—what are the numbers?)

Anyone considering using this trans-
form should be aware of its limitations.

John C. Polasek
Orlando, FL

Bigram vs. N-Gram

I read Roy E. Kimbrell’s “Searching for
Text? Send an N-Gram!” (May) with
interest.

I wonder whether the developers con-
sidered using a “least-common bigram”
(LCB) approach similar to that described
by E. Onderisin (Proceedings of the ACM
Annual Meeting, 1971) and implemented
at IITRI (LARC Reports, 7 (1), 1974).
The LCB method yielded improvements
over traditional methods. Perhaps an
LCB or a “least-common trigram” ap-
proach would be simpler and less re-
source-intensive here, too.

Peter Halpin
Great Falls, VA

You Call That Fast?
Mark O’Neill (“Faster Than Fast Fou-

transform (FHT) is twice as fast as the
fast Fourier transform (FFT). The tim-
ings in table 1 compare O’Neill’s algo-
rithm with a simple (complex number)
FFT for one forward and one reverse
transform.

These timings show that there’s more
to speed than a smaller number of arith-
metic operations. In particular, speed of
array access is often crucial in “real”” nu-
merical applications.

In a comment on Bracewell’s work,
Bold (Proceedings of the IEEE, 73 (12),
1863-4) points out that a real FFT can be
performed by a complex FFT on n/2
points, considerably faster than the times
above. If speed really is crucial, FFT al-
gorithms can be tuned to the architecture
of the machine in use.

B. D. Ripley
Glasgow, Scotland

Elusive Shareware

I have been given a copy of a very good
backup program called Hardsave 1.0a.
It has a message saying “Shareware from
Andrew P. Wimple, Donations $20
please.”

I would like to send Mr. Wimple a do-
nation, but he has not left his address
anywhere in the software. Do you or any
of your readers know where he can be
contacted?

Jeremy Brown
Leichhards, Australia

Data Liberation

I am writing this letter to request a new
Freedom of Information Act. I am refer-
ring to the availability of data structures
for software.

rier,” April) claims that the fast Hartley continued
Table 1: Timings comparing O'Neill’s algorithm with a simple (complex
number) FFT for one forward and one reverse transform.
n = 256 n = 1024
FHT  FFT FHT  FFT
IBM PS/2 60 5.16 3.62 23.51 19.56
Turbo Pascal 4.0
+ 80287 0.88 1.09 4.02 5.54
RM Nimbus VX 2.47 1.76 10.98 9.28
16-MHz 80386
+ 80387 0.33 0.33 1.54 1.81
Atari ST 5.36 4.01 24.75 21.03
Prospero Pascal 2.12
Sun 3/160 + 68881 0.32 0.38 1.56 1.90
+ 1164/5 0.25 0.18 117 0.83
VAX 8650 0.085 0.050 0.420 0.270




FROM ZORTECH INC.

The change
to a pure language

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

Zortech C++ is a ‘true’
compiler 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!

ZORTECH

BOSTON  LONDON  FRANRF GENEva

/
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B Object Oriented Programmin

C++ is to C what Modula 2
is to 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 Superse!

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.

, O Zortech C++ 0O C++ Book

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

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

# CALL THE ORDER HOTLINE 1-800-848-8408

\

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

efits

ESSENTIAL READING!
This 325 page book ‘The 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.




A Number of Reasons A Number

1 Designed
o for the 80386 There’s a
revolution taking place in desktop computing. A revolution

that’s been launched by a square wafer of silicon known as the
80386 microprocessor chip. It puts minicomputer potential at
PC users’ fingertips. It’s a fact that virtually every leading PC

manufacturer has built a “box” around this chip. And it’s a fact g
that the “New Operating System” will, supposedly, even run 4§

on t. But, it’s also a fact that their system wasn’t designed for
the 80386. Oursis. Andit’s, | called PC-MOS/386™

Al

PC and PS/2
o Compatible

In designing PC-MOS, we
knew our first priority was
to exploit the minicomputer
. capabilities of 80386-based

- PCs & PS/2s. But we went
‘| further, and developed a
| system which would be fully
compatible with the millions of | existing PCs, PC ATs, and
PC-compatibles. Power without I sacrifice. You'd expect
nothing less from the new standard bearer.

Thousands of DOS Programs PC-MOS/386™

o gives you the best of the past, and the best for your
future. Which means that while PC-MOS/386™ totally replaces
your old DOS, you won’t have to replace the programs you’ve
spent a lot of time learning.
= And it all happens so effortlessly. You'll continue
to reap the benefits of your favorite DOS programs,
while entering a new arena of power.

& WordPerfect, Lotus I-2-3 and Sym:
& phony, WordStar, MultiMate...literally
& thousands of DOS programs-all com-
patible and multi-user available.

5 Familiar
o Commands
Like DIR and COPY

Just as you don’t have to
learn a whole new array of & Y —
software to take advantage of PC- MOS/386“' nexther do you
have to learn an entirely new set of commands.

Instead, the system builds on the knowledge you already
have. “COPY” still copies files, and “DIR” still gives you a
directory listing. As you might expect, we didn’t stop there,
There’s a wealth of features that have strengthened the com-
mands you know, making them more powerful and easier to use.

One, Five, Up to Twenty-five Users

@ From the beginning, PC-MOS/386™ was
designed as a versatile operating system which
could support twenty-five users as easily
as it supports one. The system comes in
single, five, and 25-user modules, so
you’re able to start with what you need
and expand when you’re ready.

In a multi-user setting, PC-MOS/386™ uses the
computing power of the host PC to drive workstations
linked to standard RS-232 ports.

You can choose from a variety of work-
stations. Mix and match dumb terminals
\ costing under $500 each with PCs and
PS/2s running our terminal emulation
software.
All of the host’s resources can be

A
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of Users Will Choose PC-MOS/386.

Concurrently Supports Virtual 8086 and
o 80386 32-Bit Mode

80386 based PCs & PS/2$ are dual- personahty computers To

run DOS programs, they act as PCs with a 640K memory limit.
But to take advantage of their minicomputer capacity, they operate
in true 80386 mode which lets them address up to four gigabytes
of memory, PC-MOS enables the 80386-host and its workstations
to independently switch between these modes-making DOS
compatibility and 80386 power simultaneously possible.

MultiTasking
o While it’s true you could look else-
where for multi-tasking, why would you
want to? The orher multi-tasking operating
system is not now, nor is it planned to be,
multi-user. It won’t even run multiple DOS appli-
cations in multi-tasking mode.

Now consider PC-MOS/386™ At the touch of akey, /==

you can switch between up to 25 different tasks. And if you have
workstations connected to a host, they get multi-tasking, too.
Finally...a system that won’t hold you back.

File/Record Locking and

80 Security When you decide to
implement either a network or a multi-
user system, there’s a two-fold problem
which must be solved: protecting
your work from accidental misuse
and securing it from intentional theft.
PC MOS/386TM solves both aspects of this problem. Password
protected security allows you to assign file, directory, and task
access to each user. Plus, files and records are locked using either
PC-MOS’ proprietary system or NETBIOS emulation.

Circle 222 on Reader Service Card (DEALERS: 223)

-

Remote

o Access ;7?/

It’s been said that mformatlon is
power...which makes PC-MOS/386™ a deadly weapon to your
competition. Imagine on-the-road salespeople being able to file
call reports and access your latest inventory data. Picture execu-
tives being able to access your corporate database from across
the country, or around the world-giving them the information
they need, when they need it.

Visualize branch offices tapping time-critical data with
nothing more than a modem and a workstation. Working at a
home office in the evening or over the weekend suddenly gets
awfully productive. And that makes good business sense. The
kind of sense you can’t afford to be without.

1 The Price...As you

¢ cvaluate operating systems,
ask yourself if it’s reasons you’re consider-
ing...or thyme. Ask if you're getting a
system for tomorrow, or one that was made
for yesterday. See if you're being forced to buy
new hardware because of zherr software.
And consider this.

Only one operating system in the world can
give you the raw power, features, and functionality that you
demand. Its name is PC-MOS/386™ .~ 2N *\
And it’s immediately available in "0»
one, five and 25-user versions starting H%
at $195.

PC-MOS/386™ is a trademark of The Software Link, Inc. PS/2, PC AT, NETBIOS, dBASE 111,
MultiMate, Word Perfect, Lotus 1-2-3 & Symphony, & WordStar are trademarks of IBM Corp., Ashton-Tate,
WordPerfect Corp., Lotus Development Corp., & MicroPro, respectivety. Prices and technical specifications
subject to change. Copyright € 1987, All Rights Reserved.

For the dealer nearest you, InGeorgia: International/OEM Sales: Resellers/VARs:
CALL: 800/451-LINK  404/441-2580 404/263-1006 404/448-5465

3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK FAX 404/263-6474
@ The Software Link/Canada CALL: 800/387-0453
DEALER INQUIRIES INVITED

BE PCIMOS7386

l EEMODULAR OPERATING SYSTEM R
P.CaMOS7386%

FCAMOS’S56 S @ THE SOFTWARE LINK
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PERTECT
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As a software developer and consul-
tant, I am often called upon to aid indi-
viduals converting from one software
package to another. The only problem is,
very often it’s difficult or impossible to
obtain the data structure of the existing
software package.

Recently I was asked to help a physi-
cian convert from one medical billing
and insurance program, sold by one of
the largest companies in the U.S., to a
different package from a different ven-

dor. This physician had used the original
program for several years and had accu-
mulated several thousand patient ac-
counts in the system.

Both a colleague and I contacted the
vendor and requested a map of the pro-
gram’s data structure. We did not re-
quest source code or any proprietary in-
formation, and we were willing to pay
any necessary costs. Qur request was
firmly refused, and no amount of plead-
ing, cajoling, or threatening could pry

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

Buy Let's C* with csd™
forjust $75. If you're

not satisfied, get

Turbo C or QuickC. Free *

Why are we making this incredible offer? Because we're absolutely cer-
tain Lets 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.

csd

Lets

8y

Ny
C (nl”l"l"‘
8-

—William G. Wong,. BYTE

LET'S C:

+ Now compiles twice as fast

« Integrated edit-compile cycle' editor
automatically points to errors

« Includes both small and large memory
model

libraries
assembler, archiver
« Integrated environment or command

fine intertace
« 8087 sensing and support

libranies

LET'S C AND csd FEATURES
* Fuil UNIX compatibiity and complete
* Many powerful utilines including make,
* MicroEMACS full screen editor with

source code included
« Supported by dozens of third party

csd:

« Debug in C source code, not assembler

« Provides separate source, evaluation,
program and history windows

« Ability to set trace points and monitor
vanables

« Can ively evaluate any C

« Can execute any C function in your program

« Trace back function

So ifyou're thinking about buying any other C compiler, think again.
But this offer is only available for a limited time. So think fast. And see your
software dealer or call 1-800-MWC-1700 soon. (1-312-472-6659 inIllinois.)

To exchange Lets C and csd for Turbo C or QuickC, return registration card within 15 days of purchase
Il.‘geMsn'k Willlams Company that you are returning products and receive a return authorization
within 30 days of purchase date or within 30 days of shipping date

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

date. not
number. Products must be return:
on telephone orders.

© 1988 Mark Williams Company
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the data structure from this prestigious
vendor. Needless to say, the resulting
data conversion was difficult and expen-
sive, and it involved a great deal of man-
ually reentering data.

I honestly do not know why this com-
pany refused our request, but I have run
across this response countless times with
numerous software houses. Could it be
that paranoia has become so widespread
that it totally obscures the judgment of
major software developers, or are they
simply so petty that they will hold their
existing users as unwilling captives so
they can continue to milk them for up-
grade and maintenance fees?

Whatever the reason is, it has no justi-
fication. It is inconceivable to me that
any software vendor could refuse to fur-
nish a data map, particularly when the
data is as vitally important as accounts
receivable.

Furnishing the data structure of a pro-
gram is not at all comparable to furnish-
ing source code. The data structure tells
little, if anything, about how the pro-
gram works—it merely shows the owner
of the data just where and how it is
stored. Furthermore, a map of the data
structure is useful only to individuals
who already own the program. In no way
could furnishing data structures ad-
versely affect the sales or proprietary
rights of any software vendor. Quite the
contrary: In my opinion, the failure to
furnish data structures should serve as a
strong deterrent to buying the program in
the first place.

I think the time has come for all soft-
ware vendors to furnish data structures
with their programs. As more and more
people become increasingly dependent
upon computers for storing their vital
data, they should have free access to that
data. Even the most wonderful program
might be obsolete next year, and even the
largest vendor may be in Chapter 11 next
week.

I strongly advise individuals consider-
ing the purchase of any software that may
have a major impact on their lives to de-
mand that the data structure of the pro-
gram be furnished at the time of pur-
chase. Whether they are programmers or
not, if they need to convert to a different
program in the future, they’ll have to pay
a programmer far less if the data struc-
ture is already available.

Evan P. Provisor
Sharon, CT

Quattro and Benchmarks

Your comparison review of Quattro and

Surpass (‘‘Double Threats to Lotus
continued
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With Modae
you can Get Smart
.Or Get Smarter

B FAST . . The ATI internal 2400 Baud PC modem uses data compress-
ion techniques providing data throughput speeds in excess of 4800bps.

B ERROR FREE . . Uses high level MNP5
hardware error correction procedures to guaranty
100% error-free data.

B DEPENDABLE . . Built by the manufacturer of
the world famous EGAWONDER graphies cards,
the 2400etc has full compatibility with popular

nicati . . A :
communication software ] : ’ ...’am. Traster

B SMART . . Every modem includes a FREE
copy of Mirror Il communications software which
allows users background tasking for receiving
Electronic Mail or Data transfers concurrently
with screen applications.

$239

tng YHODEN (Moden 7) protove)
ny YKODEM protoco]
CFC error detection in YNODEW
f1le ucing YNODEN protocol
PENS)H tle using YMODEM protoco)
fcl receive files usiny XMODEM wulfi-{1le protocel
I transmit f1les using XNODFM multi-f1)z protocc

receive file usiny Yeruit profocol
transwit file using Kernit protocol
yet a file from a Fernit server
pecify Nermit d

N
fermit defaults

TECHNOLOGIES INC. receive file usiny Swartcon 11 pretocol

Suggested
List Price

Smart price to pay for Smart technology fils using Swartepn 11 protees]
AVAILABLE FROM LEADING COMPUTER DEALERS. Technology you can Trust. Press A i return ta the smin belp wemu.
ATI Technologies Inc., 3761 Victoria Park Ave. Scarborough, Ontario, Canada M 1w 352 .Bmmmmmm-?w )

Tel: (416) 756 0711, Tix: 06-966640 (ATI TOR) Fax: (416) 756-0720

AT\ 15 a registered trademark of AT Technologies Irc. MNP is a t-aderark of Microcnm Corporation. Mirco” Ihs a trademark o Softklone Disinbution Corporatton
Crosstalk ~ Dhgital Communicatiors Associates Inc. Smaricom Il ~ Hayes Micro Comiputer Products tnc.
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1-2-3” by Diana Gabaldon, June) re-
quires some amplification.

First, you didn’t mention the two add-
ins that are bundled with Quattro at no
extra charge: Menu Builder and Tran-
script. Menu Builder lets users create
menu trees that are customized to their
specific needs. Quattro is shipped with
both its own menu tree and one that emu-
lates Lotus 1-2-3.

If your readers have ever lost valuable
data, they’ll appreciate Transcript. It

provides a log file of keystrokes and com-
mands selected throughout the spread-
sheet session. Errors can be handled eas-
ily with the undo command. Transcript
also protects against power failure or sys-
tem crashes and audits changes made to a
spreadsheet.

Second, Quattro provides a macro
record and debugging environment. The
macro record is an excellent way to
create macros quickly and easily. It sim-
ply records the user’s actions as they are

ONLY FORTRON
COMES WITH

ONE FULL YEAR
OF SERVICE.
FREE. ON-SITE.

When you buy any Fortron 286 and 386-based IBM-compatible,
one full year of service at your site is part of the package. Just call
the service hotline, and we'll take care of you from a network of
300 service locations throughout the country.

Because we design and build our systems right here, ourselves,
you always know exactly who to call for any kind of support you

need. And you'll get it. Fast.

Call toll-free for more information, and for the name of your
nearest Fortron dealer: 800-821-9771. In California, (408) 432-1191.

Small Footprint 80286

80386, 16 MHz or 20 MHz

80286 12, 16, or 20 MHz

"vl QTI =\VN
2380 Qume Drive, Ste. F
San Jose, CA 95131
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performed. With the Quattro debugger,
users can execute macros in slow motion
(step by step), pausing as they go along,
and set breakpoints that ““‘freeze” a
macro when it reaches a cell or satisfies a
given condition. Users can execute a
macro at full speed until it reaches a
breakpoint, then continue either in slow
motion or at full speed until the next
breakpoint.

Your benchmark appears to be a his-
torical “all cells dependent on one cell”
model and is not representative of a real-
world spreadsheet.

Lastly, your review summed up Quat-
tro as being the first-time user’s
choice. On the contrary, our research
shows that more than 50 percent of cur-
rent Quattro users are previous Lotus
1-2-3 users.

Becky Jones

Product Manager
Borland International
Scotts Valley, CA

We 're glad you mentioned the bench-
marks: Our traditional spreadsheet
benchmarks are deliberately not opti-
mized for any one kind of operation—
historically, we've made no assump-
tions about how a spreadsheet will be
used. While this approach has the ad-
vantage of being open-ended and allows
head-to-head comparisons of spread-
sheets over time, these benchmarks cer-
tainly aren’t perfect. For one thing, they
lack fine detail that might allow readers
to, for example, differentiate between
performance in routine business mat-
ters versus performance in statistical
number crunching.

We're changing our benchmarks: In
our June issue, we rolled out BYTE's new
system benchmarks for hardware. These,
the first second-generation micro-
computer benchmarks, produce results
(from the most general to the most de-
tailed levels) that are valid indicators of
real-world performance in a variety of
applications.

We're now in the process of doing the
same thing for our suite of software
benchmarks. Watch for our new, second-
generation software benchmarks later
this year.—Eds.

FIXES

Sorry, Wrong Number

In the June What’s New on page 88, we
printed the wrong telephone number for
Plu*Perfect Systems. The correct num-
ber is (213) 395-4584.
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Compagq presents

high-performance compﬁting
for everyone



Introducing the

COMPAQ DESKPRO 386s.

New technology delivers affordable 80386
performance for anyone considering
80286 PC's.

Get off to a
fast start.

Now, breakthrough technology from Compagq brings the
power and potential of 80386-based personal computing
to millions of business PC users.

Introducing the COMPAQ DESKPRO 386s. It's the
first personal computer powered by the revolutionary
new Intel® 386SX* microprocessor. It's also the first
designed specifically as an affordable, high-performance
alternative to 80286-based PC's.

The COMPAQ DESKPRO 386 s will run the software
you have today—such as MS-DOS® and Microsoft” Oper-
ating System/2 from Compag—up to 60% faster than
most 10-MHz 80286 PC's. It will also run the 32-bit
software that 80286 PC's won't run at all. Microsoft
Windows/386, for example.

You can tailor the COMPAQ DESKPRO 3865 to your
exact needs. Choose high-performance storage options
such as 20-, 40-, or 110-Megabyte Fixed Disk Drives.
Tape backup options. Even diskette drivesin 5Ys-inch and
3¥2-inch sizes.

VGA graphics are built in. So is one megabyte of high-
speed memory, expandable to 13 megabytes without
using a single expansion slot. You can also add a mouse,
printers and more without using additional slots.

All these features and more are packed into a sleek
new design that fits places the competition can't.

So get into the PC passing lane, and head for all the
80386 power and performance you really want, with the
revolutionary new COMPAQ DESKPRO 386s.




Introducing the

COMPAQ DESKPRO 386/25.
The most powerful

PC available.

ever look

Once again, Compagq introduces a PC that leaves every
other in the dust. With its new Intel 25-MHz 386 * micropro-
cessor and exclusive 32-bit COMPAQ Flexible Advanced
Systems Architecture, the new COMPAQ DESKPRO 386/25
runs up to 60% faster than most 20-MHz 80386 PC's.
FLEX Architecture uses separate memory and
peripheral buses operating in concert to maximize system
performance, while maintaining compatibility with
industry-standard hardware and software. The 25-MHz
cache memory controller keeps data instantly accessible,
so the processor works at 0 wait states 95% of the time.
With the addition of a 25-MHz Intel 387* or Weitek™
coprocessor, you can match the numeric processing of a
dedicated workstation, at a fraction of the cost.

You can go from one standard megabyte of high-speed
RAM to 16 megabytes. And, for storage-hungry applica-
tions such as most networks and multiuser systems, you
can get up to a massive 1.2 gigabytes of storaget Internal
tape backup options are also available.

For CAD/CAE, as a file server and for multiuser
systems, the new COMPAQ DESKPRO 386/25 is the ulti-
mate solution. And, for intense PC users who don't have a
millisecond to spare, nothing less will do!

Lomraa

It simply works better.




Now theres room
for everyone

When Compaq
pioneered high-
performance personal
computing and introduced
the industry's first 80386-
based PC's, we gave
performance-hungry busi-
ness users, engineers,
analysts and software
developers the tools they
needed to perform intense
applications faster and better.
Now, with the new
OOMPAQ DESKPRO 3865 and
COMPAQ DESKPRO 386/25,
we're not just pushing
80386 technology forward;
we're widening it. So
that PC users at every
level can take advantage
of the industry’s highest
performance—Compagq
80386 performance.

The new COMPAQ
DESKPRO 3865 lets anyone
considering 80286 PC's
head straight for 80386 per-

on the fast track.

formance. The
original COMPAQ
DESKPRO 386 and
COMPAQ DESKPRO 386/20
deliver even higher per-
formance for more de-
manding applications.
And now, &t the top of our
line is the new COMPAQ
DESKPRO 386/25. The
most powerful personal
computer available.

Together, they create
the highest-performing PC
line available. In each one,
our exclusive design lets
every component run at
optimum speed. This pro-
vides a substantial per-
formance edge, while
maintaining compatibility
and connectivity with your
current hardware and
software.

Now, you'll run your
current MS-DOS® applica-
tions at top speed. Plus new
80386 software, such as
Microsoft Windows/386.
With MS*® OS/2, UNIX® or
XENIX? you'll simultane-
ously run multiple programs,

switching
between them

instantly. And, with a
COMPAQ 80386 PC, you'll
do it all faster.

Now, with legendary
Compaq performance and
quality available to every-
one, the fast track is wider
than ever. So accelerate. Call
1-800-231-0900, Operator
64. In Canada, call 1-800-
263-5868, Operator 64.
We'll give you the location
of your nearest Authorized
COMPAQ Computer Dealer
and a free brochure for any
COMPAQ 80386-based
computer.

COMPAQ® and COMPAQ DESKPRO 386° are
trademarks of Compac Computer Corporetion.
Mizrosoft? MS-DOS? XENIX' and MS” are
trademarks of Microsoit Corporation. MS* DS:2
and MS" Windows/286 are preducts of Microsaft
Co:poration. Product names mentioned he remn
may be trademarks andor registered trademarks
of their respect've conipanies. *Registered U.S.
Patent and Trademark Office. COMPAQ
DESKPRO 386/25 graphics ©1968 Accent Sof:-
ware, Inc. ©1948 Compaq Computer Corpora-
tion. Al rights reserved.

*Hereafter referred to as 803865X, 80386 and
803B7 respectively.

tUsing two cpt.cnal COMPAQ 300-/t00-
Me:abyte Fixed Disk Drive Expansion Units

Lomeaa
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

BIX in Europe?
Dear Jerry,

I'm a student of economics and com-
puter science, studying at the University
of Karlsruhe.

There are three reasons why I’m writ-
ing to you. First, I really enjoy reading
BYTE, because it’s one of the best (if not
the best) available computer magazines.

My second reason for writing is be-
cause I'd love to take part on BIX, but as
you know, the German Bundespost
(“post” is the ‘“‘abbreviation™ for Public
Organization for the Suppression of
Technology) is very restrictive concern-
ing computer communications and, of
course, is charging fairly high fees for
any long-distance call.

Perhaps BYTE or McGraw-Hill could
encourage activities to bring BIX to Eu-
rope. I'm thinking of a BIX bulletin
board somewhere in Europe, whose con-
tents would be sent to America once or
twice a day and vice versa. This would
already be a big leap forward, although it
would not be as interactive as the original
BIX.

Perhaps—and now I might just be day-
dreaming—BIX could advance to be-
come IBIX (International BYTE Infor-
mation Exchange), bringing together
computer users from all over the world.

My third reason to write to you is that
I’ve recently bought an inexpensive add-
on board for my IBM PC AT. To find out
what kind of board I'd bought, I went
through all my issues of BYTE to locate
any reference to Definicon Systems, the
name on the board. I was lucky to find a
pointer to an older BYTE in which the
DSI-32 coprocessor board had been re-
viewed. I was very glad to realize that I
now own a “tiny VAX” to plug into my
computer (a DSI-32 board running at 10
MHz, complete with memory manage-
ment unit and 2 megabytes of RAM).

I’ve already written to Definicon Sys-
tems for further information and soft-
ware, and I hope to get enough to help get
the board running. Since BYTE tried to
encourage buying this board by having
arranged special prices for Green Hills
software, I believe there still may be

many people who use the DSI-32 board.

Perhaps some of them would be willing

to exchange information or programs

with me. Readers can get in contact with
me at the address below.

Axel Mock

Dahlienweg 8E

7513 Stutensee 1

Federal Republic of Germany

Thanks for the suggestions. I find De-
finicon stuff blazingly fast.

I passed your comments on to George
Bond, executive editor of BIX, who had
this to say:

“We 're interested in worldwide partic-
ipation in BIX, too. Already BIX has
members from North and South America,
Europe, Africa, Asia, and Australia. We
do recognize the high costs of BlXing
from outside the U.S., and we are contin-
ually looking for ways to help users re-
duce them.

“Incidentally, although BIX is not
available directly in Europe, another
BYTE service—BYTEnet Listings—is.
BYTEnet Listings is a BBS with code de-
scribed in BYTE articles in its download
areas. There currently are BYTEnet List-
ings boards in more than 30 nations
worldwide. "—Jerry

Solving Problems with ASK
Dear Jerry,

Last year, you wrote about having
troubles with your resident software and
gave an example of a batch file that re-
writes the AUTOEXEC.BAT file. That’s one
solution, but I think I’ve got a better one.

The advanced edition of the Norton
Utilities includes the program ASK,
which is very useful for solving such
problems in a tidy way. With ASK, you
can build menus in a batch file, input into
the batch file, and set the errorlevel

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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Four ways to build
better C programs...

< POWER
" SCREEN
$129

Screen [/0 manager.
Features: « screen painter * virtual screens
data validation = context sensitive help
unlimited screens  definable keys
& much more!

CTooLs
PLUS
$129

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

C ASYNCH

MANAGER
$175

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

TURBO C

TOOLS
$129

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

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

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

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!
N
o . | 4
BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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according to your input. (For a better ex-
planation, just look it up in the Norton
Integrator.) A better solution to your
problem could look like this:

ECHO 1. Ready!, SuperKey, SideKick
ECHO 2. Lightning, SideKick

ECHO 3. DESQview

ECHO 4. Windows

ASK "What shall I load,"1234

if errorlevel 1 then goto
if errorlevel 2 then goto

If you want to stick to your method,
you could write a little program that re-
boots the system via interrupt 25.

When you’re using DOS 3.3, you can
write better code using call instead of
goto. This way your code will be much
more readable.

Now to your discussion about word
processors. I do almost all my editing
with the Norton Editor (yes, I'm a Peter
Norton fan), which can do all I need and
is very small. It also supports a mouse if

o
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connected. Just press the left mouse but-
ton, and you can move the cursor around;
press the mouse button again, and you
drop the cursor at the new location. I find
that very useful. When it comes to out-
put, I use TEX. My second-choice editor
is MicroStar from the Turbo Editor
Toolbox because it cooperates with
Lightning so nicely.
P.S. Just in case you are interested, I
am 14 years old.
Konrad Neuwirth
Vienna, Austria

Actually, 1 find that DESQview does
pretty well on an 80386 for nearly every
normal operation; when I want to run
without DESQview, I generally want to
change the CONFIG.SYS file as well, and
ASK won't do that.

I’'m a Peter Norton fan also.—Jerry

XyWrite’s the One
Dear Jerry,

With rising frustration, I have read all
the columns in your series on your search
for a word processor that is transparent to
you as a writer and yet has all the features
that you as a hacker might want.

I'am a practicing attorney, and as such
I need to create nonstandard documents
from scratch with reasonable regularity.
I also lecture and have to prepare appro-
priate outlines in varying detail, tailored
to the particular course.

Six or so years ago, I was introduced
to XyWrite by the head of our word-pro-
cessing department, in which we ran
Atex at the time. I switched over from my
then-beloved WordStar, and I've stuck
with it ever since.

The key to XyWrite, which I don’t be-
lieve you have yet had an opportunity to
appreciate, is the ability to configure the
program in just about any way you
choose.

Do you want a keyboard that gives you
all the editing functions without remov-
ing your hands from the keyboard?
That’s what I have. The keyboard driver
for XyWrite is an ASCII file that loads
when the program boots and can be re-
written to put all the editing functions
under whatever mnemonic or ergonomic
design you choose.

Suffice it to say that I have assigned to
the Control key (or, in a few cases, Con-
trol-Alt or Alt-Shift) combinations of my
choice all the following functions:

e Cursor movement: one space up,
down, forward, or back; one word for-
ward or back; one sentence forward or
back; one paragraph forward or back; top

continued on page 201




11 Important Reasons
C Programmers Use
ile Manager

1. It's writtenin C.

Clearly the growing language of
choice for applications that are fast,
portable and efficient. All of
db__VISTA’s source code is written in C.

2. It's fast — almost 3 times faster
than aleading competitor.
Fastaccess 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
fast performance.

3. It'sflexible.

Because of db__VISTA's combination
of access methods, you can program
to your application needs with ultimate
design flexibility. Use db__VISTA as an
ISAM file manager or to design
database applications. You decide
how to optimize run-time
performance. No other tool gives you
this flexibility without sacrificing
performance.

db__VISTAis also well behaved to
work with most any other C libraries!

4_1t’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
even mainframes.

5. Complete Source Code
available.

We make our entire C Source Code
available so you can optimize
performance or porttonew
environments yourself.

6. It uses space efficiently.
db__VISTA lets you precisely define
relationships to minimize redundant
data. Itisnon-RAM-resident; only
those functions necessary for opera-
tion become part of the run-time
program.

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
local area networks
¢+ File structure is based on the B-tree indexing

method

o tion processing assures multi-user
consistency

¢+ File locking support provides read and write
locks

+ SQL-based db_QUERY is linkable

+File transfer utilities included for ASCII,
dBASE optional

¢ Royalty-free run-time distribution

¢ Source Code available

¢ Data Definition Language for specifying the
content and organization of your files

¢+ Interactive database access utility

¢ Datab i y check utility

File Management Record
and File Sizes

¢ Maximum record length limited only by acces-
sible RAM

¢ Maximum records per file is 16,777,215

¢ Maximum file size limited only by available disk
storage

¢ Maximum of 256 index and datafiles

¢ Key length maximum 246 bytes

¢ No limit on number of key fields perrecord

¢ No limit on maximum number of fields per
record

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

and LightspeedC

8. SQlL-based db_QUERY

is the query and report writing
program that provides a relational
view of db_VISTA databases.

Use ad hoc or link into your C
applications. Royalty-free. Source
code available.

9. Free tech support.

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.

10. Upward database
compatibility

Start out with file managementin a
single-user PC environment—then
move up toa multi-user LAN ora VAX
database application with millions of
records. You'll stillbe 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 & WK Files

¢ Reads & Writes DBF Files

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

¢ No Royalties

30-day Money Back Guarantee!

Price Schedule  db_visTa db_auery
Single user $ 195 $ 195
Single user w/Source $ 495 $ 495
Multi-user $ 495 $ 495
Multi-user w/Source  $ 990 $ 990
NEW:

WKS LIBRARY for
Lotus 1-2-3 $ 195

Call Today!

Ordering is easy — simply call
toll-free. We'll answer your technical
questions and get you started.

1 (800) db_RAIMA

M  (800) 327-2462 or  wmmm
@ (206) 828-4636  weam

For international orders:

Inthe UK. call  Systemstar Ltd.: {0992)500919
FAX: (0992)554261
In Switzerland call Comptronix AG: 0172504 10
FAX: 017258777
In France call ISE-CEGOS: (1) 46 09 2828
FAX: (1) 46 09 2800
In Belgium call ~ Lemnie S.A.: (02) 720.96.57
FAX: (02) 721.12.00
In Germany call ESM GmbH: 07127/5244

RAIMA"

CORPORATION

3055 - 112th NE, Bellevue, WA 98004 USA
FAX: (206) 828-3131  Telex: 6503018237 MCIUW

© 1988 Raima Corporation
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When you want to talk computers..

ATARI COMPUTERS AMIGA SOFTWARE MS/DOS SYSTEMS
85XE 64K Computer. . ... ... .109.99 | Mimetics NEC APC-IV Powermate . . . .2,399.00
130XE 132K Computer. ... . .. 149.00 [ Amigen Gen Lock .. ... ...... 159.00 | PC-TOO 80286 1.2MB, 512K . .899.00
520ST-FM Monochrome Syst. .699.00 | New Tek Inc. Toshiba T-1000 Laptop . ... .. 799.00
1040ST Color System . . . .. .. .Call | Digi-View?2.0...... ... .. ... 149.00 | Zenith Laptops. .. ..... ... ... .. Call
SF124 Monochrome Monitor . .169.00 | Digi-Paint. .. ... ... ... ... ..

SF1224 Color Monitor ... ... .329.00 | Sub-Logic Corp.
Flight Simulator 11 . ... ... . ..
Word Perfect Corp.
Word Perfect . . . ... .. . ...

Multispeed-

HD $2489

Atari 520
Color System $799

Includes: 520ST-FM, 512K RAM with 312" Drive i . .
3uilt-In, Basic, RE-MOD, Atari Mouse, and MULTIFUNCTION CARDS
SF-1224 Color Monitor.

VEREX $89 9 AST
-Pak Plus 576 Board .. .. ... 149.00
ATARI ST SOFTWARE 60MPB Tape Backup Dot Shot 28 Acearevator 349,00
Hard Drives Hercules 7 '
‘L‘::ggsb CMs Color Card. . ... ............ 169.00
derboard Golf ............ 24.99 | MacStack 60 ... ... ....... 899.00 | Graphics Card Plus 199.00
CAD 3D 29.99 | 4oMS ntel |
.................... . 40MB SCSI .. .. ... .........999.00
s | [ i Conerstion
itto mulation) . .. ... a MacBottom 45 L. 1149.00 ; ;
‘ga“erig Included 1998 Floppy Drives (L_ﬁgg?;gonnectlon 256K . .. .. 339.00
egas Elite . .. ...... .. .. . .. . Central Point 1
Soft Logik Corp. 64 o | Magnum 800k ... ... 209.00 | JUAd3EEXT 80386 PC-Upgr. ..799.00
ublishing Partner ... .. ... .. 5 Mirror Technologies
Timeworks 800K Floppy External . . . ... .. 199.00 | yo9a V.G.A- Adapter ... 299.00
SMEEIRRRIIIE ¢ < ov oo oo 47.99 | Monitors Color Card w/Parallel Port ... ..89.99
gle s _ Network Specialties L "
rofessional Gem . ... ... .. .. 2 High Top FPD ... ..... ... .. 1199.00
Word Perfect Corp. Ragdius MS/DOS SOFTWARE
Word Perfect o Full Page Display . .. ..... ... 995.00 | Ashton-Tate
Two Page Display. . .. ... ... 1595.00 | d-Base I+ ................ 389.00
Sigma Designs Borland
Laser View Display for Il ... .1,749.00 | Quattro ...... .. .. .. ... ... 129.00
Absoft Memory Upgrades 5th Generation
ACBasic.................. 139.00 | Dove Computer Fastback Plus . .......... . ... 84.99
Aegis Development Mac Snap 2SE .. .. ... ... ... 359.00 | Fox Software
Animator/lmages . .. .. .. ... .. 89.99 | Scanners Fox Base & Development ... .219.00
Draw Plus . . ... ... ... ... 149.00 | AST IMSI
Sonix ... 49.99 [ Turboscan ............... 1,349.00 | Optimouse w/dr. Halo. ... ... .. 89.99
Discovery Software Datacopy Logitec
Marander Il .. ... ... ... ... .. 31.99 | 730 Flatbed Scanner . .. .. .. 1,199.00 | Hi-Res Buss Mouse . ... ... ... 99.00
Electronic Arts Lotus
Deluxe Video 1.2 ... . .. . . 89.99 Lotus 1.23 ... ... ... . ... . . 299.00
Gold Disk Software . Software Publishin
Pagesetter w/Text ed. ... ... .89.99 Ast Premium 286 & 386 .. ... ... Call First Choice . . . . . . g .......... 99.99
Micro lllusions Compag Deskpro and Portbls. . . . Call Word Perfect Corp.
Dynamic Cad . ... ..... .. ... 349.00 | IBM PS/2 25, 30, 50, 60, 80. . ... Call Word Perfect 5.0 . ... NEW

LeadingEdge .. ... ... ... ... 899.00

SELECT FR
OVER 30
PRODUCTS

WE SHIP 90%
OF ALL ORDERS
WITHIN 24 HOURS

COMPUTER MAIL ORDER

36 BYTE « AUGUST 1988




.........\When you want to talk price.

MONITORS

Amdek

Video 210A 12" Amber 89.00
Video 410 12"”A/G/W . . . .(ea.) 139.00
Magnavox

7BM623 12’ TTL Amber .. .. .. 99.00
CMB8505 14 RGB/Composite . 189.00
CMB8515 14’ RGB/Composite .269.00
9CMO053 14" EGA. . ... ... ... 379.00
9CMO082 14’ VGA Display. .. .459.00
NEC
GS-1400 14" Monochr. TTL ..219.00
JC-1402 Multisync-Il ... ... ... 599.00
Packard Bell
PB-1418F 14" Flat TTL A/IG/W .. .. ..
..... . ... .(ea) 119.00

PB-1420CG 14" Mid-Res CGA 269.00
PB-1422EG 14" Hi-Res EGA . .369.00
PB-8426-MJ Uniscan Monitor .399.00
Princeton Graphics
Max-12 12"’ TTL Amber
Seiko

CM-1430 14"'VGA Display . .. .649.00

149.00

Magnavox CM 8762
14"’ RGB/Comp.

$269

e

Atari

AA314 DS/DD ST Disk . . ... .. 219.00
SHD204 20MB ST Hard Drive .619.00
C.LTD (For Amiga)
C.LTD 20MB (A2000)
C.LTD 33MB (A2000)
C.LTD 44MB (A2000)
C.LTD 50MB (A2000)
C.LTD A500 SCSI Controller . .179.00
Indus

GT Disk Drive Atari XL/XE ... .199.00

GTS-100 ST Drive . ......... 219.00
Racore

Jr. Expansion Chassis . . ... .. 299.00
Seagate Technologies

ST-225 20MB Drive ... ... ... 249.00

Supra
Atari ST 20MB Hard Drive . . . .589.00
Amiga 2000 20MB Hard/Drive .629.00

MODEMS

Anchor

648G C64/128 1200 Baud . . . .. 99.99
520 ST520/1040 1200 Baud . .129.00
120CE 1200 Baud External ...129.00
Atari

XMM301 XL/XE 300 Baud .. .. .44.99
SX-212 St Modem . ... ... ... 99.99
Avatex

1200 Hc External ...99.99
2400 External . .. .. ... .. 189.00

Bes* Products

2400 Baud 2 Card w/software 149.00
Everex

Evercom 2400 Baud External .209.00

Practical Peripherals 7

2400 Stand Alone
Hayes

Smartmodem 300 Ext. . ... .. 159.00
Smartmodem 1200 Int. . . .. . .. 279.00
Packard Bell

1200 External . ... ... ... ... 89.99
2400 External .. ... . ... ... .. 169.00
Practical Peripherals

12C0 Baud External. .. ... .. 119.00
1200 Baud Internal. ... ..... .. 79.99
Supra

2400AT 2400 Baud Atari ... .. 169.00

U.S. Robotics
Direct 1200 Baud External . . . . 109.00
Direct 2400 Baud External . . . . 199.00

Maxwell

MD1-M SS/DD 5%a ... ... .. .. 8.49
MD2-DM DS/DD 5% .. ... ... .9.49
MF1.-DDM SS/DD 32" . ... ... 12.49
MF2-DDM DS/DD 32" . ... ... 18.49
MC-6000 DC-600 Tape. ... .. .23.99
Sony

MD1D SS/DD 5% .. ... ... 6.99
MD2D DS/DD 52" . ... ... ... 7.99
MFD-1DD SS/DD 32 ... ... .. 11.99
MFD-2DD DS/DD 32" ... ... .. 16.99

PRINTERS

Atari
XDM-121 Letter Quality XL-XE
XM-M801 XL-XE Dot Matrix . ..
XM-M804 ST Dot Matrix
Brother

M-1109 100cps Dot Matrix. . . .
M-1509 180cps 132col.
HR-20 22cps Daisywheel
Citizen

120D 120cps Dot Matrix
Premier-35 35cps Daisywheel .
Epson

LX-800 150cps, 80 col.

FX-86e 240cps, 80 col..
FX-286E 240 cps, 132 col
LQ-500 180 cps, 24-wire .
LQ-850 330 cps, 80 col.
LQ-1050 330 cps, 24-wire
FX-850, FX-1050
Hewlett-Packard
2225A Thinkjet
NEC

P2200 Pinwriter 24-wire . . ..
P660 Pinwriter 24-wire . .
P760 Pinwriter 132 col .
Okidata

Okimate 20 color printer .
ML-182 180 cps, 80 col . ..
ML-320 300 cps, 80 col . ..
ML-390 24 wire, 270 cps

Panasonic KX-P1080i

144 cps, 80 col.

Panasonic
KX-P1091i 194 cps, 80 col. . ..
KX-P1092i 240 cps, 80 col . . ..
KX-P1595 200 cps, 132 col.. .
Star Micronics

NX-1000 140 cps, 80 col . .
NX-1000C C64/128 Interface . .
NX-15 120 cps, 132 col
Toshiba

P321-SL 216 cps, 24-wire . ..
P351-SX 300 cps, 24-wire . ..

209.00
199.00
199.00

169.00
389.00
379.00

.159.00

479.00

179.00
Call
Call

.. Call

. call

.. Call
. .New

..369.00

379.00
459.00

..679.00

..129.00
..249.00
.379.00

$169

199.00
339.00
479.00

179.00
179.00
329.00

.499.00
.999.00

In the U.S.A. and in Canada

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

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

OVER 350.000 SATISFIED CUSTOMERS + ALL MAJOR CREDIT CARDS ACCEPTED ¢ CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks
to clear. For faster delivery, use your credit card or send cashier’s check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents
add 6% sales tax. All prices are U.S.A. prices and are subject to change, and all items are subject to availability. Defective software will be replaced with the
same item only. Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee com-
patibility. All sales are final and returned shipments are subject to a restocking fee. We are not responsible for typographic or photographic errors

Circle 55 on Reader Service Card
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ASK BYTE

Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

A Drive for All Seasons
Dear Steve,

I’m looking for a 3%-inch floppy disk
drive capable of coping with the IBM
1.44-megabyte format as well as the
Apple 800K-byte format. I have asked
most of the major brand representatives
in Europe about this, but so far I’ve been
without luck. I think there must be quite
a market for such a device, so I don’t
understand why it should not exist.

H. Anjou
Gothenburg, Sweden

There’s an old saying in this country
that there's an oddball in every crowd. In
the computer crowd, the oddball is Apple
Computer. Apple’s disk system for all its
computers uses an unusual data encoding
method called group coding, whereas
modified frequency modulation (MFM)
encoding is the basis for the dominant in-
dustry standard dictated by IBM. Apple’s
method is very software-intensive, using
a variable-speed 80-track drive to obtain
its 800K-byte-per-disk capacity.

The IBM 1.44-megabyte disk drive
uses industry-standard controllers. The
differences between the systems make de-
signing a single drive to work with both a
bit adventurous. At least two companies
have attempted to market controllers that
permit industry-standard 40-track dou-
ble-sided drives to be used with the Apple
II series; both failed. It seems highly un-
likely that anyone will design and market
a disk drive that works with both kinds of
controllers with acceptable reliability.
I'm not saying it can’t be done—just that
no one is likely to do it.—Steve

Alive and Kicking
Dear Steve,

Do you know where I can get software
to let me use my Osborne 1 with a hook-
up to an IBM PC XT? I’ve tried several
sources without success.

Steven Takle
Fridley, MN

I don’t know of any specific software
package that links Osborne or other
CP/M machines to IBM PCs. Maybe you
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can find something on CP/M bulletin
board systems (BBSes), CompuServe, or
The Source. You can find a large list of
user groups and BBSes in Computer
Shopper magazine.

You can operate a PC from a remote
computer of almost any type with some
communications programs. Procomm, for
example, has a host mode that provides
many of the features of BBS control pro-
grams, and it has a shell-to-DOS func-
tion that allows the remote user full ac-
cess to the PC. All /0 is redirected to the
COM port. This would allow you to use
Modem?7 or some other program on your
Osborne to run the PC remotely. Pro-
comm is available on most local BBSes,
or you can order it from Datastorm Tech-
nologies, Inc., 1621 Towne Dr., Suite G,
Columbia, MO 65205. One advantage of
downloading from a local BBS is that you
can try it before you buy it.—Steve

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

Ask BYTE
One Phoenix Mill Lane
Peterborough, NH 03458

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

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Tom Cantrell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley, Dick

Sawyer, Robert Stek, and Mark Voorhees.

Protocol Problems
Dear Steve, -

My computer is a Hewlett-Packard
IPC, a machine that is apparently a poor
stepchild.

My problem concerns connecting an
external disk drive. According to the
manuals, any drive that uses the Amigo

or SS-80 protocol can be directly con-
nected (via the HP-IB or IEEE-488) and
operated using drivers in the operating
system. Since I don’t want to pay HP’s
price for its drives, I’ve been looking for
another source. Unfortunately, no one
has heard of the required protocols.

Do you know of a source of informa-
tion? I've already tried HP and local
dealers. I’ve also written to drive manu-
facturers, to no avail.

James A. Hazel
Bremerton, WA

A field that is evolving as rapidly as
microcomputers creates its inevitable or-
phans and unsupported, expensive, and
hard-to-find products.

For a number of reasons (but mostly by
accident), the Seagate ST506 and ST412
hard disk drive interfaces have largely
dominated, with a strong showing by the
Shugart Associates system interface
(SASI) and small computer system inter-
face (SCSI). The HP-IB/IEEE-488 inter-
face, though usable with hard disk
drives, was developed to connect labora-
tory instruments to minicomputers; it is
therefore less than optimal for hard disk
drive applications. The newer, simpler
Seagate and SCSI drives have dominated,
with run length limited (RLL) coming on
fast as a variant.

With this in mind, it should be no sur-
prise to you that I haven 't been able to lo-
cate any third-party drives that would be
compatible with your system. Your
choices would seem to be as follows: Go
without a hard disk drive, buy HP's ver-
sion, or get a different computer—such
as a PC or PC compatible—for which
bargain-priced drives are offered by
dozens of suppliers. —Steve

Identical Printers
Dear Steve,

What is the difference between Epson-
and IBM-compatible printers with regard
to the Centronics interface? Is this differ-
ence a hardware- or software-dependent
feature?

Also, is it possible to interface an

continued




We’'re Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can give you the
knowledge to help you make the best software
buying decisions possible.

Informative Buyers Guide. The CONNECTION, our
comprehensive buyers quide 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 well as 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 joumal; 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
things you'll ever do.

USA........800-336-1166

ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call
for APQ, FPQ, PAL, and 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
authornzed signature

Canada..........ocooocvcemeriniciciininns 800-225-1166 || NO COD OR PO FEE. CODs and Purchase Orders

: 404 are accepted at no extra cost. No personal checks
??mn&{-\lagll(a (Collect) wvurirrrren g}g 233 g;g} are accepted on COD orders. POs with net 30-day
TnEEExa (101 7 | IO 91'0240'6879 terms (with initial minimum order of $100) are

EESEA

RIS
L

Established 1984

216-494-5260
Business Hours 8 30 AM to 8 00 PM EST Monday through Friday
Pnces. Terms and Conditions are subject to change
Copynght 1988 Programmer s Connection incorporated

available to qualified US accounts only
NO SALES TAX. Orders outside of Ohio are not
charged sales tax. Ohio customers 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
manufacturers restrict us from offering guarantees
on their products. Cali tor 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
International and Canadian orders are based on the
shipping carrier’s standard rate. Since rates vary
between carriers, piease call or write for the exact
cost. International orders (except Canada), please
include an additional $20 for export preparation
All payments must be made with US funds drawn
on a US bank. Please include your telephone num
ber when ordering by mail. Due to government
regulations, we cannot ship to all countries
MAIL ORDERS. Please include your télephone
number on all mail orders. Be sure to specify com-
puter, operating system, diskette size, and any ap
plicable compiler or hardware interface(s). Send
mail orders to
Programmer’s Connection
Order Processing Department
7249 Whipple Ave NW
North Canton, OH 44720

periscope products

List Ours
386 products
386 ASM/386 LINK by Phar Lap Soltware 195 389
386 DEBUGGER vy Phar Lap Software 195 145
NDP C-386 by Mcroway 545 529
NP ForTran-386 by Microway 545 529
PC-M0S/386 Single-User by The Software Link 195 179
PC-M0S/386 5-User by The Software Link 545 539
PC-M0S/386 25-User by The Software Link 9us 869
VM/386 by IGC New 245 219
blaise products
ASYNCH MANAGER Specify C or Pascal 175 135
C TOOLS PLUS/5.0 129 99
PASCAL TOOLS/TOOLS 2 175 138
Turbo ASYNCH PLUS/4.0 129 99
Turbo C TOOLS. 129 99
Turbo POWER SCREEN 129 99
Turbo POWER TOOLS PLUS/4.0 129 99
VIEW MANAGER Speaify C or Pascal 275 219
borland products
EUREKA Equation Sowver 167 115
Paradox 2.0 by Ansa/Bortand 725 525
Paradox 386 by Ansa/Bortand 895 639
Paradox Network Pack by Ansa/Boriar 995 725
Quattro: The Professional Spreadsheet. 247 1719
Sidekick Plus. 200 125
Turbo Basic Compiler. 100 68
Turbo Basic Support Products Af Varetes 100 68
Turbo C Compiler. 100 68
Turbo Pascal Compiler 100 68
Turbo Pascal Database Toolbox 100 68
Turbo Pascal Developer’s Toolkit 395 285
Turbo Pascal Editor Toolbox 100 68
Turbo Pascal Gameworks Toolbox 100 68
Turbo Pascal Graphix Toolbox 100 68
Turbo Pascal Numerical Methods Toolbox 100 68
Turbo Pascal Tutor 70 49
Turbo Prolog Compiler New Version 150 115
Turbo Prolog Toolbox 100 68
Other Borland products. CALL CALL
¢ language
C_talk by CNS . 150 129
Eco-C88 Modeling Compiler by Ecosoft 100 69
Lattice C Compiler from Lattce 450 289
Mark Williams Let's C with FREE csd 75 54
Uniware 68000 C Cross Compiler by SOS 995 899
Uniware 2-80 C Cross Compiler by S0S 995 899
WATCOM C6.0 by WATCOM Group 295 269
database management

Clipper by Nantucket. ........ ... 695 379
dBASE |1t Plus by Ashton-Tate 695 439
dBFast dBASE il Pius Comp by dBFast NewVers 99 89
FoxBASE + by Fox Software 395 249
FoxBASE +/386 by Fox Software ... 595 399

Circle 182 on Reader Service Card

FrontRunner by Ashion-Tate New 195 CALL
Genifer by byte! 395 249
Tom Rettig's Library by Tom Retig & Assoc 100 89
digitalk products
Smalltalk/V 100 84
Smalltalk/V 286 200 175
Smalltalk/V Support Utilities A7 vaneties CALL CALL
golden bow products
Vcache 60 55
Vieature Harg Disk Utiity 80 74
Vieature Deluxe Hard Disk Uity 120 1M
Vopt Hard Disk Optimization Uity 60 55
komputerwerk products
Finally BASIC routines 99 85
Finally Modules. 99 85
Finally XGraf 99 85
lahey computer products
FT7L-EM16 695 639
FITL-EM/32. 895 799
F77L-FORTRAN Compiler 477 429
Lahey Personal Fortran 77 g5 85
with Tookdt . s 99
logitech products
Logitech HI REZ Mouse New 149 119
Logitech Mouse with Plus Software 19 98
With LOGICADD 189 153
With LOGICADD and LOGIPAINT 219 179
With LOGIPAINT 149 119
Logitech Series 2 Mouse with Plus Software 99 19
Other Logitech Products CALL CALL
microsoft products
Microsoft BASIC Compiler New Version 295 219
Microsoft C Compiler 5 w/Codeview 450 299
Microsoft COBOL Compiler with COBOL Tools 700 465
Microsoft FORTRAN Optimzing Comp 450 299
Microsoft Macro Assembler 150 105
Microsoft Mouse A/l Vanetes CALL CALL
Microsoft 08/2 Programmer’s Toolkit 350 239
Microsoft Pascal Compiler 300 199
Microsoft QuickBASIC 4. 99 69
Microsoft QuickC 99 69
Microsoft Windows 99 69
Microsoft Windows 386 195 129
Microsoft Windows Development Kit 500 329
Other Microsoft products . CALL CALL
persoft products
SmartMOVE New 149 135
SmarTERM 220 New 195 179
SmarTERM 240 New 345 309

CALL for Products Not Listed Here

Periscope | with Board 455 389
Periscope Il with NMI Breakout Swich 175 139
Periscope II-X Software only 145 105
Periscope Il 10 MHz version. 1395 1119
peter norton products

Advanced Norton Utilities 150 89
Norton Commander 75 55
Norton Editor 75 59
Norton Guides Sperity Language 100 65

For 0512 . 150 109
Norton Utilities 10 59

txm products

DATABACK New 70 67
MACK DOS New 60 58
Turbo G GRAPHICS Development Library New 8 75

with Source Code New 150 135

other products

Actor by The Whitewaler Group 495 439
APL*PLUS PC by STSC 695 529
Brief by Sotution Systems 195 CALL
Dan Bricklin's Demo | by Software Garden 195 179
Desqview from Quarterdeck 130 115
Oesqview API Products Al Vaneties New CALL CALL
EXTEND FORT 77 Extens by Design Decssions .......New 149 129
Flow Charting i+ by Patton & Patton 229 189
GRASP by Paul Mace Software %9 85
HALO 88 by Meda Cybemetics 325 GALL
Instant Replay Il by Nostradamus 150 129
Mace Utilities by Paul Mace Software 9 85
MathCAD by MathSoft 349 39
Microcompatibles Products A Vaneties CALL CALL
Microport Products A/l Variel JALL CALL
MICROSTAT-l Siatistics Pack by Ecosoft New 395 359
Opt-Tech Sort by Opt-Tech Data Proc 149 99
Peabody by Copa Inti, Specify Language 100 89
PC Tools Deluxe by Centeral Pomt Solt New 79 69
PMI Products A/ varetics CALL  TALL
Quinn-Curtis Products A/ Vanelic CALL CALL
STATGRAPHICS by STSC 895 699
TLIB Version Control by Burton Systems Software 100 89

5 Station LAN New 300 269
TurboGeometry Library by Disk Software 100 89
XENIX System V Ai varietics by SCO CALL CALL
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Circle 107 on Reader Service Card

Integrand’s new Chassis/System is not another
1BM 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 all af prices
competitive with imports. Why settle for less?

Rack & Desk

PC/AT Chassis

sl
i
|

Rack & Desk Models

Accepts PC, XT, AT Motherboards and
Fassive Backplanes
Doesn't Look Like IBM

Rugged, Modular Construction

Excellent Air Flow & Cooling

Optional Card Cage Fan

Designed 10 meet FCC .
204 Wau 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 irademarks of International Business Machines.
Drives and computer boards not included.
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ASK BYTE

Epson-compatible printer with an IBM
PC? If so, how is this done?

Finally, I'd like to know the intrica-
cies involved if you use a serial interface
(RS-232C) for the printer.

V. Shyamasunder
Bangalore, India

The hardware for an Epson interface is
identical to an IBM-compatible printer
interface. This interface was originated
by Centronics. The commonly used sig-
nals include 8 data bits, an active-low
data-available strobe, an active-low ac-
knowledge strobe, an active-high level
busy signal, and ground signals. The dif-
JSerence between the two types of printers
lies in the graphics mode each supports;
the graphics mode is controlled by the
computer via the high bit of data sent to
the printer.

In graphics mode—high bit set—an
IBM-compatible printer will reproduce
the high-ASCII screen graphics character
of the IBM PC family; a non-IBM-com-
patible Epson will produce different
characters. In text mode, high bit clear,
the two printers will produce the same
output. You can use an Epson-compatible
printer with an IBM-type computer, if the
IBM graphics characters are not re-
quired, simply by connecting the com-
puter and printer with a cable that has
suitable connectors at the ends, typically
either a 36-pin Amphenol-type connector
or a DB-25 connector.

You can use a serial printer with an
IBM-type computer viaa COM port and a
suitable cable—usually with a DB-25
connector on the printer end and a DB-9
or DB-25 connector at the computer end.
Since many serial printers follow DTE
(data terminal equipment) protocol
rather than DCE (data communications
equipment), you'll need a null modem
adapter or cable for successful opera-
tion. These adapters interchange the data
and handshaking lines. While it’s easy
Jor experienced users to construct cables
and adapters for serial interfacing, it is
[frequently frustrating and time-consum-
ing for novices. Sources such as Jameco
Electronics and JDR Microdevices (both
advertise in BYTE) carry ready-made
cables and adapters that will prevent or
eliminate most problems. —Steve

Polylingual Clone
Dear Steve,

I’m interested in buying an IBM AT
clone. However, I need the system to op-
erate in English and Japanese (my key-
board has four character types: English,
kanji, katakana, and hiragana). In Japa-
nese mode, I need to be able to select the

character I need from a shift/function
key and have this character displayed on
the CRT or printer.

Many printers can print in different
languages (e.g., the Epson can print in
German and French), but Epson USA
couldn’t help me. I need this system to
operate as a regular computer or word
processor.

M. J. Cavanaugh
Steger, IL

A PC clone that writes in English and
three different Japanese character sets
sounds like a tough item to find in the
U.S. market. The old Epson MX-80
printers sold in the U.S. a few years ago
did include a katakana character set, but
I haven’t seen any other printers with this
Seature.

You may be able to use Microsoft Win-
dows if you can get a copy of the Japanese
version. Microsoft Systems Journal
(March 1988) contains an article on im-
plementing Windows for Japanese com-
puters. The article vaguely implies that a
Japanese version of the PC AT or clone is
required. It is not necessary for the
printer to have the Japanese characters,
however, because Windows uses its own
Jonts and prints in graphics mode when
you use a dot-matrix printer.

You may be able to find out if this ap-
proach is feasible by calling Microsoft at
(800) 426-9400. —Steve

Computerized Slide Show
Dear Steve,

I am attempting to store some docu-
ments that are four to eight pages long on
my IBM PC. The documents contain
mostly text, but some have line drawings,
graphs, and maps. I'd like to retrieve
these documents and display them on the
screen with as little extraneous display as
possible. Most word processors and
desktop publishing software display
more than the document on the screen.
What options do I have for storing and
displaying documents in this manner?

I’m using an IBM PC AT with an EGA
card.

Doyle L. Jones
Clinton, MS

If I understand correctly, you want to
display documents page by page on your
PC, but not necessarily for editing. In
other words, you want a slide show.

There are a few programs that are de-
signed especially for this kind of task.
Two are Show Partner and Show Partner
Professional by Brightbill-Roberts &
Co., 120 East Washington St., Suite 421,
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The exact configuration vou want will
quickly land on vour doorstep. All vou
have to do is plug it in, turn it on and
blast off into tﬁe wild, blue vonder!

1-800-782-8387




\ A K
DATA BASE MANAGEMENT GRAPHICS UTILITIES ~_ LANGUAGES
Clipper .. ... ........ § 368  Energraphics .. ......... $186  1DRPuUS ............ § 45 Basic Compiler (Microsott) . . . § 175
dBase M Plus . . . ... ..... 369  FreelancePlus ... ....... 309  Bookmark . ............ 56  C Complier Microsof) .. . . . 259
dBase MLAN . .. ... ... .. 599  Generic CAD w DotPlot30 ... 72 Brocklyn Bridge . . . .. .. ... 69  Cobol Compiler (Microsoft) . . . 415
DB-XL Diamond . . . . ... .. 105 :"32/?\1,' dGraphics 2.1 . . ... .. ggg Carousel 20 .. ......... 38 Fortran Comniler (Microsoft)4.0. 259
n-A-Vision ... ... ... CopylPC .. .......... 18 Lattice C Sompil
Eureka .............. 88 ; UL attice C Compiler . . . .. .. 209
e Microsoft Chart 3.0 . . .. .. .. 229 Copywrite . . .. ......... 39 Macro Assembler {Microsoft) . . 86
enifer .. ........ ... . 188 Nows Room . 30 Corefast 89
Nutshell . . ... ...... 7 A | i § ST 0 U 00 0 by e % (A Pascai Compiler (Microsoft) . . 175
----- News Room Professional . . . . . 42 Cruise Control . .. ....... 29 ; .
Paradox2.0. . .. ........ 415 Printmaster Plus . . ...... 2 Cwit ... Caf  QuickBasicd0....... N
PFS: Professional File . . . . . . M9 PrintShop . . . ... .. ... 3 DiskOplimizer20 ... ..... Call QuickC............. 57
QA ... 185  Turbo Graphix Tool Box . . . . . 58  DiskTechnician. ......... 56  RyanMcFaranForran. .. .. 379
Quickcode Plus . . . .. ... .. 129  VPGraphix ............ 56 Doutle DOS4.0 .. .. ... .. Call  RyanMcFarlan Cobol . ... 609
RapidFile . . ........... 179 Windows Draw!! wClip An . . . . 159 DS Back-UpPlus . . ....... 4  TurboBasic............ 58
Revelation. . . ... ....... 459 MICE Fastback . .......... .. 75 TuboC...... ....... 58
Revelation Bump Disk . . . . . . 239 PC Mouse w/Paint Fastcack Plus. . .. ... 8  TuboPascadd ......... 58
R:Base Clout (New Ver) . . . . . 175 (BussorSerial) . . ....... 85 ;(A?iycvéolrﬁﬁitiés' """"""" ig TuboProlog . . ......... 58
RBase ForDOS . ... ..... a25  PCMouse ) Microsoft Windows 2.03 . . . . . 57 Turbo Prolog Toolbox . ... .. 58
Rell w/Autosketch (Buss or Serial) . 99 ICrason Windows .45 .. ... TRAINING
X G e e a0 B 78 Microsoft Buss Mouse 1.0 . . .. g2 Morton Commander. .. ... .. 35
VPExpert. ... Call  picrosoft Serial Mouse 1.0 . .. 92 NortonEditor .. ......... 35  Chuck Yeager
VPInfo .. ... 56 MS Buss Mouse wCADD . ... 107  NoronUtiities4.0 ... ... .. 4  Adv.Flight Simulator . . ... § 25
PROJECT MANAGEMENT MS Serial Mouse w/CADD . . . . 107 Note tPlus . ........... 45 LletsC............... 38
_ Harvard Total Project Mgr. Il . . § 309 MS Buss Mouse wWindows . .. 122~ PCToolsDelwe . ... .. 3% Mastertype .. .<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>