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Technical Specifications
" Compiler: One-pass optimizing com-

[ piler generating linkable object
modules. Included is Borland's high
performance Turbo Linker.” The object
module is compatible with the PC
DOS linker. Supports tiny, small, com
pact, medium, large, and huge
memory model libraries. Can mix
models with near and far pointers.
Includes floating point emulator
(utilizes 8087/80287 if installed).

& Interactive Editor: The system
includes a powerful, interactive full-
screen text editor. If the compiler
detects an error, the editor auto-
matically positions the cursor approp-
riately in the source code.

& Development Environment: A power
ful "Make" is included so that manag:
ing Turbo C program development is
highly efficient. Also includes pull
down menus and windows.

Links with relocatable object modules
created using Borland's Turbo Prolog
N into a single program.

Inline assembly code.

Loop optimizations.

Register variables.

ANSI C compatible.

Start-up routine source code included.
Both command line and integrated
environment versions included.
License to the source code for Run
time Library available.
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Join more than 100,000 Turbo C
enthusiasts. Get your copy of
Turbo C today!

Minimum system requirements: All products run on IBM PC,
XT, AT, PS/2, portable and true compatibles PC-DDS (MS-DDS)
2.0 or later. 384K RAM minimum. Basic Telecom and Editor Tool-
boxes require 640K

Borland Internationat
4585 Scotts Valley Drive, Scofts Vatley, CA 95066
Telephone: (408) 438-8400 Telex 172373

Why more than 600,000
programmers worldwide are using
Turbo Pascal today

Turbo Pascal’s worldwide

success is Borland’s advanced
technology. We created a com
piler so fast, that Turbo Pascal® is
now the worldwide standard. And
there are more tools for Turbo
Pascal than for any other develop-
ment environment in the world.

The irresistible force behind

You'll get everything you
need from Turbo Pascal and
its 5 Toolboxes

Turbo Pascal and Family are
all you'll ever need to perfect pro-
gramming in Pascal.

If you've never programmed
in Pascal, you'll probably want to
start with Turbo Pascal Tutor® 2.0,
and as your expertise quickly
grows, add Toolboxes like our

* Database Toolbox®
* Editor Toolbox®
* Graphix Toolbox®
* GameWorks®
and our newest,
¢ Numerical Methods Toolbox™

And because Turbo Pascal is the
established worldwide standard,
3rd party, independent non
Borland developers also offer an
incredible array of programs for
Turbo Pascal. Only $99.95!

£ £ Borland International’s
Turbo Pascal took the pro-
gramming world by storm. A
great compiler combined
with a good editor at an
astounding price, the pack-
age quickly came to be
called, simply, Turbo—and
has sold more than 500,000
copies.
Stephen Randy Davis, PC Magazine

Language deal of the cen-
tury. PC Magazine

| For Scientists and Engineers:
Turbo Pascal Numerical
‘ Methods Toolbox

The Numerical Methods Tool
box is a complete collection of
Turbo Pascal routines and pro
grams. Add it to your develop
ment system and you have the
most comprehensive and power-
ful numerical analysis capabil
ities—at your fingertips!

The Numerical Methods Tool
box is a state-of-the-art mathemat-
ical toolbox with these ten pow-
erful features:

¥ Zeros of a function
Interpolation

M Differentiation

¥ Integration

¥ Matrix Inversion

M Matrix Eigenvalues

¥ Differential Equations

¥ Least Squares

M Fourier Transforms

™ Graphics

| Each module comes with pro-

cedures that can be easily adapted

to your own program. The Tool-

box also comes complete with

source code. So you have total

control of your application. [

Only $99.95!




Turbo C,
Turbo Basic,
Turbo Pascal and
Turbo Prolog:
technical
excellence

£ £ Borland International’s Turbo Pascal, Turbo Basic
and Turbo Prolog automatically identify themselves, by
virtue of their “Turbo’ forenames, as superior language
products with a common programming environment.
The appellation also means to many PC users a ‘must
have’ language. To us Turbo C looks like a coup for

Borland. Garry Ray, PC Week 35
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Turbo Prolog:
The Natural Language of
Artificial Intelligence

hether you're a first-time
S K/ programmer oOr an expe-
rienced one, Turbo Prolog’s
natural implementation of Artifi-
cial Intelligence soon shows you
how to build expert systems, nat-
ural language interfaces, custom-
ized knowledge bases and smart
information
management
systems.
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Turbo Prolog and Turbo C
work hand-in-hand

Turbo Prolog® interfaces per-
fectly with Turbo C® because
they’re both designed to work
with each other.

The Turbo Prolog/Turbo C
combination means that you can
now build powerful commercial
applications using two of the
most powerful languages
available.

Turbo Prolog’s development
system includes:

@ A complete Prolog compiler that
is a variation of the Clocksin and
Mellish Edinburgh standard
Prolog.

¥ A full-screen interactive editor.

™ Support for both graphic and text
windows.

™ All the tools that let you build
your own expert systems and
Al applications with un-
precedented ease.

All Borland products are trademarks o registered irademarks of Borland Interna-
tiona, Inc., or Borland/Analytica, Inc. Other brand and product names are trade-
marks or fegistered Irademarks of their respective holders

Copynight 1987 Borland International BI-1131

£ £ An affordable, fast, and
easy-to-use language that
will delight the newcomer
... You experienced Prolog
hackers will likewise be
delighted, if not astonished,
by the features and per-
formance of the Turbo
Prolog development
environment.

Turbo Prolog offers gener-
ally the fastest and most
approachable implementa-
tion of that language.

Darryl Rubin, Al Expert ’ ’

How Turbo Prolog’s new Tool-
box adds 80 powerful tools
and 8000 lines of source code

In keeping with Borland tradi-
tion, we've quickly added the
new Turbo Prolog Toolbox™ to
Turbo Prolog.

With 80 tools and 8000 lines
of source code that can easily be
incorporated into your own pro-
grams-—and 40 sample programs
that show you how to put these
Al tools to work—the Turbo
Prolog Toolbox is a highly intelli-
gent, high-performance addition.
Only $99.95!

Turbo Prolog Toolbox
features include:

(¥ Business graphics generation:
boxes, circles, ellipses, bar charts,
pie charts, scaled graphics

M Complete communications pack-

age: supports XMODEM protocol

File transfers from Reflex,® dBASE

111," 1-2-3,* Symphony*®

A unique parser generator: con-

struct your own compiler or query

language

Sophisticated user-interface design

tools

Contains 40 example programs

Easy-to-use screen editor: design

your screen layout and 1/0
Calculated fields definition

Over 8,000 lines of source code
you can incorporate into your own
programs
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The most pov
comp

ur new Turbo C generates
O fast, tight, production-
quality code at compilation
speeds of more than 13,000 lines
a minute!
It’s the full-featured optimizing
compiler everyone has been wait-
ing for.

Switching to Turbo C, or
starting with Turbo C, you
win both ways

If you're already programming
in C, switching to Turbo C will
make you feel like you're riding a
rocket instead of pedaling a bike.

If you're never programmed in
C, starting with Turbo C gives you
an instant edge. It’s easy to learn,
easy to use, and the most efficient
C compiler at any price.
Only $99.95!

£ £ Turbo C does look like
What We've All Been Waiting
For: a full-featured compiler
that produces excellent
code in an unbelievable
hurry . . . moves into a class
all its own among full-
featured C compilers . . .
Turbo C is indeed for the
serious developer . .. One
heck of a buy—at any

price. Michael Abrash, .
Programmer’s Journal ’ P




Turbo Basic introduces
its powerful new Telecom, Editor
and Database Toolboxes

urbo Basic® is the break-
through you've been waiting
for. The same power we

£ £ Borland has created
the most powerful version

brought to Pascal with Tur_bo of BASIC ever
Pascal has now been applied ) e 99
to BASIC with Turbo Basic. Ethan Winer, PC Magazine
Compatible with BASICA, Turbo - NEW!

Basic is the high-performance,
high-speed BASIC you’d expect
from Borland.

Basically, Turbo Basic is
all you need

It’s a complete development
environment which includes an
incredibly fast compiler, an inter-
active editor and a trace debug-

ging system. It outperforms all its
rivals, and because it’s compatible

with BASICA, you probably
already know how to use it.

Includes a free MicroCalc™
spreadsheet complete with source
code. Only $99.95!

A technical look at Turbo Basic
™ Full recursion supported

M Standard IEEE floating-point format

M Floating point support, with full
8087 (math co-processor) integra-
tion. Software emulation if no
8087 present

Program size limited only by avail-
able memory (no 64K limitation)
VGA, CGA, and EGA support
Access to local, static, and global
variables

Full integration of the compiler,
editor, and executable program,
with separate windows for editing,
messages, tracing, and execution
Compile, run-time, and 1/O errors
place you in the source code
where error occurred

New long integer (32-bit) data
type

Full 80-bit precision

Pull-down menus

Full window management
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Telecom Toolbox is a complete

communications package which

takes advantage of the built-in

communications capabilities of

BASIC—use as is or modify.

* Pull-down menus and windows

* XMODEM support

* VT 100 terminal emulation

¢ Captures text to disk or printer

* PhoneBook file

* 300, 1200, 2400 baud support

* Supports script files

* Fast screen 1/O

* Supports most of XTalk's
command set

* Manual dial and redial options
Use Telecom Toolbox to embed

communications capabilities into

your own programs and/or build

your own communications pack-

age. Source code included for

all Toolbox code and sample

programs. Only $99.95!

For the dealer nearest you or to order by phone call

(800) 255-8008
in CA (800) 742-1133 in Canada (800) 237-1136
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Inquiry 29 for End-Users.
Inquiry 30 for DEALERS ONLY.

Database Toolbox means that

you don’t have to reinvent the

wheel each time you write new

Turbo Basic database programs.

M “Trainer” shows you how B+
trees work. (Simply key in
sample records and you'll see
your index being built.)

™ Turbo Access instantly locates,

inserts or deletes records in a
database—using B+ trees.

M Turbo Sort sorts data on single
items or on multiple keys and
features virtual memory
management for sorting large
data files.

Source code included.

Only $99.95!

Editor Toolbox is all you need
to build your own text editor or
word processor. Includes source
code for two sample editors.

First Editor is a complete editor
ready to include in your programs,
complete with windows, block
commands and memory-mapped
screen routines.

MicroStar” is a full-blown text
editor with a complete pull-down
menu user interface, and gives you
Wordwrap
Undo last change
Auto-Indent
Find and Find/Replace with options
Set left/right margins
Block mark, move and copy
Tab, insert, overstrike modes, line
center etc.

Includes source code.

Only $99.95! gt
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sMARTUORK Keeps
Getting Smarter

Smarter Artwork

Three years ago, Wintek engi-
neers created smARTWORK to
reduce the time and tedium of
laying out their own printed-circuit
boards. Thousands of engineers
have since discovered the ease of
use and sophistication that makes
smMARTWORK the most popular
PCB CAD software available. And
thanks to them, smARTWORK keeps
getting better.

sMARTWORK transforms
your IBM PC into a PCB CAD system

interactive routing, continual
design-rule checking, pad shav-
ing. and production-quality 2X
artwork have always been a part
of sSmARTWORK. And now that
many customer suggestions have
become a part of the software,
smMARTWORK is an even better
value. That's why we
offer it with a thirty-
day money-back
no-nonsense
guarantee.

W G

New smARTWORK Features

O Silkscreen layer for component
placement and identification i,

O Text capabilities for all three
layers

O Selectable trace widths and
pad shapes and sizes

O User-definable library

0O Ground planes created with a
single command

O Solder-mask and padmaster
plots generated automatically

O Quick printer 2X checkpilots

O Additional drivers for printers

and ploftters

O Optional drill-tape and
Gerber photoplofter utilities
O AutoCAD® DXF file output
O Completely updated

manual

O 800 number for free

technical assistance

2" by 4” section of a 10” by 16” double
sided board with silkscreen layer

Autorouter Included
“—= " giill $895

Camera-ready
2X artwork from an Hi or HP pen plofter

The Smart Buy. Guaranteed.

Still priced at $895, sSmARTWORK
is proven, convenient, and fast,
Our money-back guarantee lets
you try smARTWORK for 30 days
at absolutely no risk. Call foll free
(800) 742-6809 today and put
smMARTWORK to work for you
tomorrow. That's smart work.

System Requirements

O IBM PC, PC XT, or PC AT with 384K
RAM, and DOS V2.0 or later

0O IBM Color/Graphics Adapter with
RGB color or B&W monitor

[ IBM Graphics Printer or Epson
FX/MX/RX-series printer, and/or

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

O Optional Microsoft Mouse

Wintek Corporation

1801 South St.

Lafayette, IN 47904

Telephone: (800) 742-6809

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

®

Using an Epson or IBM dot-matrix 3 ' s ggm
: = Current Versions
printer, you can create 2X artwork and e, '
1X or 2X checkplots in a fraction of the . -/',‘ y HIWIRE V10r2 —
. SMARTWORK VA.3r0 “smARTWORK'" “Winfek, and the Wintek logo ora registered frademarks of
el Windek Comporation "AutoCAD" is a regustasad frademark of Autodesi. Inc.
Ewope: RIVA Terminals Lid., England, Phone: 04862-71004, Telex: 859803 / Australic: Enferioinment Aodio Py. Ud,, Phone: (08) 383-0454 o (008) 88 8444 ) Masit i Uda. Mone: (041) 2243844
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EDITORIAL

Intriguing Tales from
the Early Days of the PS/2
Some companies in Austin,
Texas, say IBM has been hir-
ing workers away from their
production lines to work in the
PS/2 factory. Conclusion:
The PS/2 machines must be
selling well.

Another story out of Texas

says that a major manufactur-
er of compatibles there, while
publicly challenging the value
of the PS/2 architecture, is
privately videotaping the cre-
ation of its own PS/2 clones.
The videotapes are to aid in
the company’s legal defense if
IBM charges patent or copyright in-
fringement.

A California card manufacturer has
heard that IBM is offering clone makers
licenses to PS/2 technology for $3 million
or 1 percent of revenues. This is a single
unconfirmed report that may be nothing
more than a rumor, but it would be earth-
shaking for smaller companies if true.

Two general managers of a major card
maker say that the Micro Channel bus
will be hard to clone successfully. In
order to ensure compatibility, they say,
manufacturers will have to make almost
exact copies, which will risk patent
infringement.

Jay Bell of PC’s Limited says duplicat-
ing the Micro Channel is difficult but not
impossible. PC’s Limited’s 80386 ma-
chine outperformed all those tested thus
far by BYTE on most benchmarks. How-
ever, the IBM PS/2 Model 80 was faster
on a measure of I/0 and on floating-point
operations. IBM seems to have a monop-
oly on 80387 parts at this point, giving it
a big edge on floating-point operations in
the 80386 world. Manufacturers are
looking hard at the Weitek floating-point
chip set as an alternative to the 80387.

Tandy, pointing out that it already has
patent exchange agreements with IBM,
foresees no legal problems in making
Micro Channel machines if it chooses to
do so. But CEO John Roach also says the
IBM software standard is what matters,
not hardware. “We now can have very in-
novative hardware within the software
standards,” Roach adds.

Another card manufacturer says it will
be required to use surface-mount technol-
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turer adopted NuBus rather
than facing the legal issues of
the Micro Channel, the Nu-
Bus market would suddenly
look irresistible to many third
| parties.

The consensus in the indus-
try is that Apple’s Macintosh
operating system will offer
multitasking long before OS/2
has a Presentation Manager.
Just as DEC has done in the

. minicomputer market, Apple
i may exploit the theme ‘‘ Apple
3 | has it now” in the microcom-
. l puter market.
Furthermore, technical

ogy to fit its circuity onto cards in the
Micro Channel form factor. This will
drive up costs. Furthermore, although
the company would like to make 32-bit
cards to maximize performance on the
Micro Channel in the Model 80, the com-
pany will probably limit itself to a single
line of cards for the Micro Channel—all
16-bit. Costs of doing two separate prod-
uct lines are discouraging. The company
contrasts this situation with the Apple
Macintosh II and NuBus, which is a 32-
bit bus only and has a larger form factor.

One major card maker in the IBM mar-
ket is waiting for the Micro Channel to
gain an installed base before developing
products for it. Having been burned by
developing products for the Convertible
and the XT 286, this manufacturer is
making a peripheral box for the Micro
Channel that accepts XT and AT cards
rather than a whole new set of Micro
Channel cards.

The suggestion that IBM-compatible
companies should standardize on NuBus
rather than on Micro Channel looks more
plausible all the time. This view, first ad-
vanced in print by Steve Gibson of
InfoWorld, is supported by the higher
performance of NuBus, the availability to
all of the NuBus standard, and the suit-
ability of NuBus for 80386-based systems
as well as 68020-based systems.

Apple’s commitment to NuBus guar-
antees a market of considerable size. Fur-
thermore, many companies that formerly
made products only for IBM machines
are planning to make cards for the Macin-
tosh II. If Tandy, Zenith, Compagq, or an-
other major IBM-compatible manufac-

people at Ansa say that OS/2
users will need at least 3 megabytes of
RAM. One megabyte will be required for
the *“‘compatibility box,” and 2 mega-
bytes will be needed to support the com-
bined requirements of the Presentation
Manager and multitasking. Memory is
cheap, true, but the cost of very fast
memory adds up before you reach 3
megabytes.

Increasingly, software developers who
have concentrated on the IBM market are
developing products for the Macintosh
and Unix as well. Robert Carr of Ashton-
Tate was one of the first to predict this
trend. Ron Posner, president of Ansa,
says, ‘“We're definitely interested in the
Mac. We’re not only looking at the possi-
bility of moving Paradox to the Mac, but
also in acquiring Mac products. We want
to put Paradox in as many environments
as possible, especially where there’s no
product like Paradox.” By the way, any-
one who hasn’t seen the network version
of Paradox should take a look. Ansa has
dramatically advanced the state of the art
in multiuser network databases.

A spokesperson for Genoa, a maker of
graphics cards and tape backup systems
for IBM-compatible machines, warns
that the VGA will be difficult to copy and
expresses skepticism about products al-
ready claiming VGA compatibility.

Despite occasional claims to the con-
trary, many IBM-compatible manufac-
turers are shifting to 3'%-inch micro-
floppies as standard mass storage devices
in future product lines. This change is
long overdue.

—Phil Lemmons
Editor in Chief

Illustration by Maciek Albrecht
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AND NOW AN UNFAIR
COMPARISON BETWEEN THE COMPAQ 386
AND THE NEW PC'S LIMITED 386"

Not terribly fast.
Not terribly cheap.

_]




In truth, any comparison between the two
computers would be less than fair:

Because when we built, our 3386 machine,
we didn’t just copy what the other guys were
doing, then throw in a few extra microchips for
good measure; we built the industry’s first true
second-generation 386 computer:

Just take a look at how this baby performs.

Our proprietary 386 motherboard is
less cluttered and utilizes Very Large Scale
Integration and Static RAM. As a result, this
machine has zero wait states, screams through
compatible software, and blows the doors off
Compaq’s 386 on 16 and 32 bit instructions,
mathematical calculations, sorting and
memory read and write tests?*

Now take a look at the price. Because you

buy directly from us, you bypass the middletnen

—and their

dealer markups. That means you can get our
386 for around $:3,000 less than Compagg’st*
But saving money is just the beginning,
We back every machine with a one-year war-
ranty and a 30 day no questions-asked money
back guarantee. And the low systems prices
include the cost of your optional 12-month
on-site service contract with Honeywell Bull,
To order vour computers, call us at
1 800-126-5H150. Talk to one of our sales
representatives about which computers you
want, give us vour credit card number or
corporate purchase order number,and UPS
will deliver your computers to your door.
So to all ol you who already bought
Compaq’s 386, you have our condolences.
And to those of vou who are thinking off
buying one, you have our phone number:
1-800-426-5150.

INTEL 86386 RUNNING AT 16 Miiz
1624K OF 6 wAIT STATE STATIC RAM
1.2 MEG FLOPPY DRIVE
COMBINED FLOPPY AND HARD DISK CONTROLLER
SMART VU (REAL TIME DIAGNOSTIC DISPLAY)
EGA HIGH RESOLUTION MONITOR
2 SERIAL AND 1 PARALLEL PORT

*PC s Limited 386 Benchmiark Study 15
available upon wutten request
** Based on current suggested retail
price eftective May 1
for must comparable system Compaq Model
70 with & 70 Meg hard drive hst pnice $8 699

—_— ]

PC's Limited 386" with a 70 Meg hard drive list
price $5,.399

PC’S LIMITED 386"
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MORE COMPUTERS BEYOND COMPARE.

The 386 Monochromé System

Includes the following standerd features and options.

Intel 80386 running at 16 MHz

1024K of 0 Wait State Static RAM

1.2 Meg floppy drive

Combined floppy and hard disk Controller

101 key Keyboard

192 watt Power Supply

Syster Clock/Calendar/Configuration Data in
CMOS RAM with battery backup

Herecules compatible Monochrome Graphics card

2 Serial and 2 Parallel ports

High Resolution Monochrorne Monitor

Smart Vu™ (Real Time Diagnostic Display)

12 month, on-site Honeywell Bull service contract

With a 40 Meg, 28 MS hard drive

and standardchassis ........................ $4.499
With a 70 Meg, 28 MS hard drive

and standardchassis ........................ $4,899
With a 150 Meg, 18 MS hard drive

and standard chassis ........................ $5,899
The 386' EGA Color System

The above system with the following substitutions,
EGA Video card
2 Serial and 1 Paralle! port
The EGA High Resolution Monitor
with a 40 Meg, 28 MS hard drive

and standard chassis . ....................... $4,999
With a 70 Meg, 28 MS hard drive

and standard chassis . ....................... $5,399
With a 150 Meg, 18 MS hard drive

and standardchassis ........................ $6,499

The 286'2 Monochrome System

Includes the following standard features and options.
Intel 80286 running at 6 and 12 MHz

1024K on board * 1.2 Meg floppy drive

Combined floppy and hard disk Controller

84 key Keyboard

192 watt Power Supply

Clock/Calendar with battery backup

Hercules compatible Monochrome Graphics card
2 Serial and 2 Parallel ports

High Resolution Monochrome Monitor

Standard chassis

Smart Vu™ (Real Time Diagnostic Display)

12 month, on-site Honeywell Bull service contract

Witha 40 Meg,28 MS hard drive ............... $2,699
With a 70 Meg,28 MShard drive ............... $£2,999
The 2862 EGA Color System

The above system with the following substitutions.
EGA card

2 Serial and 1 Parallel port

The EGA High Resolution Monitor

With a 40 Meg,28 MShard drive ............... £3,199
With a 70 Meg,28 MS hard drive ............... £3499

We have technical support people that you can talk to for free by
calling 1-800-624-9896.

Our Total Satisfaction Guarantee works like this: Any item bought
from us may be returned within 30 days from the date it was shipped for a
full refund of your purchase price. Returned items must be as-new: not
modified or damaged, with all warranty cards, manuals, and puackaging
intact. Returned items must be shipped prepaid and insured, and must
bear a PC’s Limited Credit Return Authorization (CRA) on the shipping
label.

Our One Year Limited Warranty says we warrant each system we
manufacture to be free from defects in materials and workmanship for
one year following the date of shipment from PC’s Limited. During the one

All systems prices include the features and option: listed. Pricing and System Specificatioss are subject to change without notice. Prease inquire for current details. © 1987 PC's Limited Dell Computer Corparation.



AT NEW, LOWER PRICES BEYOND COMPARE.
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Stevedrvd cliisses

The 2868 Monochrome Svstem

Includes the following standard features and options.
Intel 80286 running at 6 and 8 MHz
1024K on board 1.2 Meg floppy drive
Combined floppy and hard disk Controller
84 key Keyboard * 192 watt Power Supply
Clock/Calendar with battery backup
Hercules compatible Monochrome Graphics card
2 Serial and 2 Parallel ports * High Resolution Mono-
chrome Monitor ¢ Smart Vu™ (Real Time
Diagnostic Display)
12 month, on-site Honeywell Bull service contract
With a 20 Meg, 65 MS hard drive
and the space saving chassis................ $1,799
With a 40 Meg, 40 MS hard drive
and standard chassis ........................ $2,149

The 2862 EGA Color System

The above system with. the following subsititutions.
EGA card * 2 Serial & 1 Parallel port e EGA High
Resolution Monitor

With one 20 Meg, 65 MS hard drive

and the space saving chassis................ $2,299
With a 40 Meg, 40 MS hard drive
and standard chassis............cc.......... $2.649

year period, we will repair or replace, at our option, any defective products
at no additional charge.

Optional Heneywell Bull On-Site Service Contract provides for on-site
service for parts and labor within the next business day if your system is
located within 100 miles of Honeywell Bull’s 185 service locatians.

A system is defined as a CPU. monitor, video card and the disk drives
indicated above. Your co-operation will be required in explaining the
problem before & customer service engineer is dispatched.

Call or write PC’s Limited for the complete terms of our Total
Satisfaction Guarantee, our One Year Warranty and the Honeywell Bull
Service Contract. PC’s Limited, 1611 Headway Circle, Bldg. 3, Austin,
Texas 78754.

V-7~ Nis

The Turbo Monochrome System

Includes the following standard features and options.
Intel 16-bit 8088-2 running at 4.77 and 8 MHz
640K on board * 84 key Keyboard
130 watt Power Supply
Hercules compatible Graphics Adapter with
1 Parallel port
High Resolution Monochrome Monitor
12 month, on-site Honeywell Bull service contract

With one 360K floppy drive....................... $799
With one 360K floppy and a 20 Meg,

65MSharddrive...............o.ooiiinnl. $1,199
The Turbo EGA Color System

The above system with the following substitutions.
EGA card

The EGA High Resolution Monifor

With one 360K floppy drive and a

20 Meg,65 MS hard drive.................... $1,699
With one 360K floppy and a 40 Meg,
40MSharddrive.................cooooiee. $2,199

AT, Hercules, and Honeywell Bull are registered trademarks.

To order a PC’s Limited computer
call us at 1-800-426-5150. Extension
738.

Our sales lines are open from 7 to 7
Monday through Friday and 9 until 2
on Saturday, Central Standard Time.

PC’S LIMITED

Delt Computer Corporation
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LETTERS

Outlining on Toshiba’s T1100 Plus
Richard Brzustowicz Jr. (Review Feed-
back, May), referring to the review “Four
Portable Computers” in the February
BYTE, mentioned that he cannot use
Microsoft Word'’s outlining facility on his
Toshiba T1100 Plus laptop because the
program needs number-pad plus and mi-
nus keys that are not accessible on his
keyboard.

You can solve this problem by redefin-
ing the keyboard layout using SuperKey.
The square brackets (ASCH 91 and 93)
can be redefined as keypad plus and
minus. You can use an AUTOEXEC.-
BAT file to set this up.

T3100 users with hard disk organizers
can have two AUTOEXEC files, AUTO-
EXEC.WRD and AUTOEXEC.ORD—
one for Word and one for ordinary use.
By menu, you can execute a .BAT file that
copies the AUTOEXEC.WRD file to
AUTOEXEC.BAT and executes a pro-
gram (RESTART.BAT) to simulate press-
ing Control-Alt-Delete. Several have
been published.

Frederick Colbourne
London, England

NCR Visibility

With reference to Stan Miastkowski’s re-
view *“A Trio of 8-MHz PC AT Compat-
ibles” (March), I was astonished at his
statement that the nonstandard font used
in the NCR PC8’s character-generator
ROM “made for sore eyes after a couple
of hours.”

This nonstandard font is based on a
resolution of 640 by 400 in color mode,
with an 8 by 16 character cell. I have used
NCR computers for extended periods,
and the display with its beautiful font,
flicker-free display, and vivid bright
colors is a big plus. The NCR display
quality in text mode vastly surpasses both
CGA and EGA quality.

With reference to his comment that the
keyboard “has a decidedly cheap feel to
it,” I'd like to state that I use IBM,
Epson, Kaypro, Apricot, Advance, and
NCR microcomputers, and, based on my
experience, the NCR keyboard with its
unique style, features, and touch is the
best among the crowd. It is solidly built,
and its class and quality are impressive.

The NCR microcomputers have one
problem—their high price tag. Apart
from that, these solidly and thoughtfully
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and Review Feedback

built American computers deserve much

more appreciation and attention from the
microcomputer community.

Hamdy A. Ashour

Doha, Qatar

Tight Budget Drive

Your May review on Macintosh hard disk
drives did not include a hard disk that
meets my Best Buy criteria: the Easy
Drive from DCC Systems (3921 East La
Palma #N., Anaheim, CA 92807, (800)
345-0685).

Although leery of mail ordering, espe-
cially from a small manufacturer with no
apparent track record, I took the plunge.
Well, the hard disk arrived with a note
stating that the instruction manual was
not yet available. After recovering from
the seizure induced by this information, I
dialed the company with trembling fin-
gers. Good sign number one: The phone
was not disconnected. Good sign number
two: The folks at the other end actually
seemed to know what they were talking
about. They insisted that the disk’s instal-
lation and operations were straightfor-
ward, self-explanatory, and fail-safe. |
began sweating again, but bravely turned
on the drive. They were right. It worked
as promised—simple and fast, and also
quiet.

The hard disk uses plated media (Fuji),
sits directly under the Macintosh, and has
a two-foot SCSI cable, fan, and head park
and backup utilities. It’s an amazing deal
for the Macintosh user with a tight budget
and a need for expanded memory: 30
megabytes for $649.

Oh, yes—they did send the instruction
manual, as promised. It’s adequate.

Joel Potasznik
Mesquite, TX

Source Provided
Regarding the letters from Julie Sonack
and Helen Emmons (May), I suggest two
useful sources of information on com-
puters and physically or mentally handi-
capped individuals:

Personal Computers and the Disabled,
Peter McWilliams (New York: Quantam
Press, Doubleday, 1984): an excellent,
readable book, available in soft cover.

Proceedings of RESNA (Rehabilitation
Engineering Society of North America):

available in medical libraries, for more
recent, detailed discussions by a variety
of researchers and practitioners.

A. David Nawrocki
San Antonio, TX

BASIC Archimedes

In the letter “Easy as =" (May), John
Godfrey gives algorithms that are “so
simple and effective that they must have
been discovered and published by
others.” They have. The discoverer’s
name was Archimedes (287-212 B.C.).
Another version, which avoids FOR-
NEXT loops, is:

10 PI#=2#

20 20#=SQR(S#+2# ) :P#=PI#:
PI#= 2#»P#/SH

30 IFP#<>PI# THEN 20
ELSE PRINT PI#

RUN
3.141592653589793

Klaus D. Mielenz
Gaithersburg, MD

I read John T. Godfrey’s interesting code
for generating an accurate value of =
(Letters, May).

The integer ratio 355/113 gives a bet-
ter value of a pseudo x than 22/7 when
you are limited to a small hand-held cal-
culator and not a fancy HP 15 or similar
device. We used this ratio years ago in the
Neanderthal age of computers on the
Librascope LGP-30. I sometimes use it
now for preliminary code development
with MS BASIC in conjunction with
spectral computations using the fast Fou-
rier transform prior to converting to the
faster Pascal.

Comparisons with a near-true value,

continued

LETTERS POLICY: To be considered for
publication, a letter must be typed double-
spaced on one side of the paper and must in-
clude your name and address. Comments and
ideas should be expressed as clearly and con-
cisely as possible. Listings and tables may be
printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters
each month, not all of them can be published.
Letters cannot be returned to authors. Gener-
ally, it takes four months from the time BYTE
receives a letter until it is published.




We invented
the modem that
makes fewer demands

onyour PC.

The Ven-Tel Half Card” modem. All the power and speed of our
regular modems, but with some major advantages for people who
demand versatility from their PC.
Regular modems plug into one of your

computer’s full-size slots. Just like expan-
sion boards—color boards, graphics cards
and memory expanders.

The Ven-Tel Half

Card modem is different.

It plugs into a short slot,

freeing up along slot so
your PC can handle an addi-
tional function. And while
other modems have about
300 components,ours has 70.

So it not only demands
less space from your computer
—it also demands less power
and generates less heat. Your PC
stays cool and stress-free.

Competitively priced, the Half Card modem is avail-
able in both 1200 baud and 2400 baud speeds. And it’s
backed by Ven-Tel’s free five-year warranty. No other

major manufacturer even comes close.

If you make a lot of demands on your PC...
demand the less-demanding modem: The Ven-Tel
PC Modem Half Card.

4

Modems

Qur free 24-page booklet,“How To Select The Correct Modem,’ contains
= IR specific information about our full line of modems. To request your copy, call
" ] 800-538-5121. In California, call 408-727-5721.
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It even preserves important elements dependent
on color by displaying them in shades of gray.

All you need is a personal computer, overhead projector and a Telex
N:agnaBlyte"‘ Electronic Imager to instantly share your data with a room full
of people.

The MagnaByte LCD display palette* transforms anything that appears on
your monitor into an electronic “transparency”. When placed on an overhead
projector, all your data and graphics are simultaneously projected onto any
wall or screen. No additional hardware or software is required. Just connect
the palette and remote control to the interface card provided with MagnaByte
systems and turn on the computer. The system can be operated from up to
30 feet away from the computer. Exclusive MagnaByte circuitry provides
quick, convenient setup including automatic image centering.

MagnaByte is compatible with IBM's PC/XT/AT, the ABppIe Il family including
the GS series plus mar O?stams compatible with IBM such as Telex’s In-
telligent Workstations. els come with a multilingual software program
allov:’ing you to capture and assemble information onto your own presenta-
tion disc.

For a free brochure to help you learn more about this new technology plus
the name of your dealer, phone or write to: Telex Communications, Inc., 9600
Aldrich Avenue South, Minneapolis, MN 55420.

Call Toll Free: T_E'E'illb

1-800-328-5727 ext. 8812
In MN 1-800-742-5685 ext. 8812

LETTERS

such as Mr. Godfrey’s and the Turbo Pas-
cal 7 function, follow.

Values of m computed on Texas Instru-
ments Professional Computer with Turbo -
Pascal-8087:

The value of pseudo 7 (355/113) is:
3.14159292035398E + 000

The value of the Turbo Pascal 7 function
is:

3.14159265358979E +000
The ratio of pseudo 7 to Turbo 7 is:
1.00000008491368E +000

The expected error (1 — pseudo «/Turbo
m) is:

—8.49136787550719E - 008
Value of ¥ given by John T. Godftrey:
3.141592653589793

Thomas F. Marker
Albuquerque, NM

Search Routines

The article on hashing [“Look It Up
Faster with Hashing, " by Jon C. Snader,
January BYTE] was very good, but one
of the sugggestions could cause problems
were it to be implemented.

The problem occurs in the suggestion
thatj = 1 + h(KEY) be substituted for j =
(KEYmod P’) + 1 to avoid a division that
would be time-consuming on 8-bit com-
puters. The trouble with this is, if A(KEY)
= M — 1 then j = M. If the entry at
h(KEY) is not blank and it is not what is
being searched for, then j would be added
to the index (which would equal A(KEY)),
making it 2M — 1. Because this is greater
than M, M is subtracted from it, returning
it to its original value of M — 1. The
search routine would therefore loop
around checking the same entry in the
table continuously.

Riaz Seedat
Natal, South Africa

Challenge Accepted
We want to thank Denis G. Pelli for his
excellent article on PostScript [*“Pro-
gramming in PostScript,” May] and for
mentioning our product, PostHaste, an
interactive tool for programming Post-
Script on the Macintosh. That Dr. Pelli
also took the time to write us an extensive
personal letter containing many helpful
suggestions impressed us greatly. His
challenge to us to add some features to
PostHaste to make it ““superior to all the
others, instead of just an inexpensive al-
ternative" is having its desired effect—we
intend to incorporate his suggestions
posthaste!

continued
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Incomparable!

“It outperforms the competition at a price that is simply the best deal on the merket.”

“Wells American’s A & Star |l stands out
from the crowd... This reviewer found the
[keyboard] touch to oe very good....[The
documentation] is well written and easy to
understand and all tne illustrations

are clear and accurate.
We find the Ax Star Il
to be a very attractive
AT-compatible computer”

—Compatibles Report

“If you're looking for a
bargain-priced AT
type computer - and
there are many to
consider these days -
the A % Star is one
that seems well

worth the price.”

—Patrick Honan

"This computer is a
whale of a buy....In-
side the case it is neat
and well designed.

It just looks like

“All in all, [the A Star] is a superior PC/AT
compatible unit... When one considers
price, performance, upgradability, manufac-
turer support and assembly within the
USA, it is a defirite winner.”

—Jake Epstein

“It is as compatible as the best units
tested....lts money-back guarantee
is commendable....[the A Star]
has the potential to be a low

cost whiz”

The AxStar

—Jon Pepper

“What the world needs
now is an AT which is sig-
nificantly cheaper than all

the others, while provid-
ing a higher level of per-
formance than most, with
a high degree of compat-
ibility and good quality.
And that’s exactly

what the A« Star Il is”

—Ilan Davies

quality!.. .| would find

it hard to believe that

you could outgrow the

A% Star anytime in the

near future. . If | were buying a
computer now it would be this
offering from Wells.

“Graphics screens that take 10

and 20 seconds to redraw at 6MHz,

now appear in three or four seconds.

If it doesn't run at 12MHz, in 5 seconds
you can switch to a lower speed. We were
very favorably impressed.”

—Lon Andrews

Unsurpassed quality. Unbeatable performance. Exceptional manufacturer support.

The experts agree! There are no other IBM PC/AT compatibles quite like our A Star
microcomputers. With prices starting at only $1095 for a 12MHz unit, it's no wonder so many
of our customers are saying goodbye to IBM in favor of a “good buy” from Wells American.

Call or write us today about our 31-day trial offer.

=+ Wells American,

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169 - 803/796-7800 - TWX 510-601-2645

BMand PC AT are tragemaras of International Business Machines Corporation




C PROGRAMMER!

| 10 Important Reasons
. to Use db_VISIA for
‘ File Management

| 1. db_VISTA is written in C.

2. It’s fast, combining B-tree indexing
with “network” or direct “set" rela-
tionships between records.

3. It’s flexible. Use db__VISTA as a file
manager or a complex database;

’ single-user PC to multi-user VAX |
with millions of records. Upgrade
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For the benefit of BYTE readers, we
would like to clarify a couple of points.
Although PostHaste does not yet show
error messages as they arrive, it does
capture them and display them on the
screen as soon as a program is finished
uploading (we say uploading rather than
downloading because the LaserWriter is
actually a more powerful computer than
the Mac). PostHaste also allows you to
save the error messages to a file.

A unique feature of PostHaste, not
mentioned in the article, is its ability to
do partial uploads: selecting part of a file
and sending just that portion to the
printer. Another feature—apparently
critical to many of our customers—is that
PostHaste does not limit the size of files
that can be uploaded to 32K bytes; file
size is limited only by available memory.
The $50 price mentioned in the article
was an introductory price that ended May
1; the regular price for PostHaste is
$59.95.

Thanks again to Dr. Pelli and to BYTE
for an excellent article.

Joel Wysong
Micro Dynamics Lid.
Silver Spring, MD

Upload Advice?

I would like to transfer files from a Xerox
630 Memory typewriter to a Hewlett-
Packard Vectra microcomputer (MS-
DOS 3.10) to edit them with WordStar. I
tried Alien (a diskette conversion pro-
gram), but it failed.

I wrote to HP for information, but I got
no reply. Xerox replied, but was only
able to tell me how to configure the type-
writer as a printer from a microcom-
puter, using an RS-232C cable.

I wonder if you or any of your readers
can suggest a solution to this problem. We
are a bit short of technical information
out here.

John MclIntire

International Livestock Centre
Jor Africa

P.O. Box 5689

Addis Ababa, Ethiopia

Distinctive Coloring

Mr. Pountain’s ideas of what color com-
binations *“work™ [“Distinctive Color-
ing,” April] may be more firmly based
on physical factors than he thinks. On a
color monitor tube with the three color
phosphors arranged in a triangular pat-
tern, a character that involves switching
on just one color gun (red, green or blue)
will appear sharper than a color requiring
two or more guns.

Colors with a blue component will
generally appear less sharp than those
without, because the natural character-
istics of the eye’s lens bring blue to a

shorter focus point than red, away from
the retina. This is why we can pinpoint a
red flashing light at night, but not a blue
one; we can see it, but we cannot focus on
it properly unless the vehicle under it is
also visible, thus providing the eye with a
focusing clue.

A graphics windowing system is capa-
ble of presenting far more information
than the old 24 by 80 monochrome char-
acter display. With a partially hidden
window, the information available on that
window is being “hinted” at—you know
the information is there, yet it is not im-
mediately visible. As genuine multitask-
ing environments become the norm, it
might be interesting to see how one would
go about color-coding the information
and general environment. The coloring of
individual windows might then become
more important than the color-coding of
the information in that window.

At any one time in a busy system, there
will be more static, unchanging informa-
tion than changing information. Too
many colors and shades are just as con-
fusing as too few. One can draw a parallel
with modern aircraft cockpits. There is a
huge amount of unchanging information
available, and a change in status of an in-
dicator may go unnoticed; hence the use
of audio and visual attention getters. The
visual cue is a flashing light at eye-level.
Audio cues are a bit too much for the
average computer user, but a visual atten-
tion-getter, such as flashing the affected
window, could be useful.

Such usage goes a little beyond Dick
Pountain’s text highlighting, because it
has to be a little bit interactive: Once the
window has one’s undivided attention, it
must be possible to disable the cue, free-
ing it for the next event. Click the mouse,
push the button, or whatever.

Paul Hardy
West Yorkshire, England

Using Rational Numbers

Regarding *Plotting the Mandelbrot
Set,” by Peter B. Schroeder (December
1986 BYTE): It is necessary to note that
one never knows if a point belongs to the
Mandelbrot set M; it is only possible to
verify that a point is outside of it. But
there is something else that nobody has
pointed out (so far as I know):

M is computed in the complex plane C,
so the calculations must be made with
real numbers—but to do it practically we
use computers and floating-point num-
bers, which means we are using rational
numbers. Moreover, it is clear that we
can find a point A very close to another
point B, such that 4 belongs to M and B
does not, and such that the distance be-
tween A and B is less than the precision of

continued
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the computer. That means that this prob-
lem is very sensitive to any digit in the
digital representation of real numbers.
Well then, floating-point representation
makes a truncation; thus the elements
calculatedc,c* + ¢, (c* + ¢)* + ¢, . ..
are not the “real” ones. It is possible,
then, that although the calculated ele-
ments stay in M, the real ones “jump”
outside.

I have, in fact, made experiments sim-
ulating precision of less than 32 bits. Far
from the border nothing changes; but
close to it, as foreseen, details change ac-

cording to the precision. But there is a no-

ticeable consistency: When zooming,

large shapes subsist from frame to frame.

So what are we looking at—Mandel-
brot set, or errors?

Jean-Frangois Colonna

Palaiseau, France

Matrix Inversion

I draw the attention of the analysts among
your readers to the fact that both the Pan-
Reif and the Mackay methods you dis-
cussed in the April 1986 and February
1987 issues of BYTE are concerned with
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iterative methods for the solution of a sys-
tem of linear equations or matrix inver-
sion. However, for computers, I have a
much more efficient direct method, the
orthogonalization method. I published
the basis of this method some time ago in
the German publication Wissenschaft-
liche Zeitschrift der Technischen Uni-
versitat Dresden, 17 (1968), pages
1135-113e6.

The earlier methods of solving a sys-
tem of linear equations were mainly
based on Gauss’s ingenious idea of coor-
dinate eliminating. Because of the choice
of the prescribed coordinate axes, all
these methods failed in degenerate cases
(i.e., when the determinant vanished).

The new method makes the somewhat
clumsy use of Kramer’s rule and the vari-
ous calculations of determinants super-
fluous. Thus, the orthogonalization
method is interesting not only in com-
puter solutions, but also in any form of
high school teaching and application.

If you have a system of n equations
containing n unknowns and a right-hand
side, you may consider them represented
by n+ 1 dimensional vectors each, having
the coefficients of the equations as ele-
ments and — | as the last element. Now a
general entity of all of the variable real
numbers is placed in an n+ | dimensional
space. If these have to fulfill one of the
above equations, you have to reduce the
space to a subspace that is orthogonal to
the vector representing this equation.
This subspace was restricted in the
Gauss-type elimination methods to a sub-
space of n dimensions orthogonal to one
of the coordinate axes; here, no such
specialization exists.

Then we take the next equation and re-
duce this subspace to a subspace orthogo-
nal to the vector of this second equation.
Since now the starting subspace is al-
ready orthogonal to the first one, the re-
sulting subspace will be orthogonal to
both of the two vectors.

So we continue the procedure; the end
result will be in the general case a single
vector as a subspace, with its first n ele-
ments the solution and the last element
— 1. That’s the whole procedure.

Now the orthogonalization is a simple
Schmidt orthogonalization. That is, we
construct the scalar products of the rows
of the matrix with the vector representing
the equation in question and then search
among them for any that do not vanish.

Let the ith row be represented by the
vector A,(n+1); its scalar product with
the vector of the equation in question
shall be denoted §; for i=1,2, .. .,m,
where m is the number of the rows in the
matrix of the present subspace. Let us
suppose that S, is a nonvanishing scalar

continued
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product among them. Then we may re-
duce the m-row matrix to an m—1-row
matrix by taking

A;'(n+1)=A,(n+1)=8An(n+1)/S,
(i=1,2,...,m,buti+i0)

and neglecting the iOth row.

If no nonvanishing scalar product
exists, then the subspace is already or-
thogonal to the equation in question, and
the wanted subspace is the starting sub-
space in the last step itself. This denotes
that the equation in question is already
linearly depending on the earlier equa-
tions—there is a degeneracy. But now,
unlike the earlier methods, you can con-
tinue the process without restriction, only
the final dimension of the end matrix will
be a2 X (n+1)-dimensional matrix (two
vectors) instead of the single n+ 1-dimen-
sional vector. (Here the last vector has its
last element — 1, but the other one has its
last element 0.)

This result supplies the general solu-
tion of the system: the vector of the last
row plus the vector of the other row mul-
tiplied by any constant. The situation is
similar if there are more dependent equa-
tions. If all the scalar products vanish ex-
cept the last one, the system is contradic-

tory (but we won’t give the details here).

Now the scalar product is very simple
to construct and amenable to parallel-
processing.

You should also take into account that
in the case of a scarce matrix (which is
generally the case in the practice for large
matrices), you may have to execute prod-
ucts with only the nonzero elements.

There is another remarkable point in
this process. You use a row of the original
matrix (i.e., one of the equations) once
and only once. So, for instance, in a
series of measurements you can immedi-
ately apply the data for evaluation and not
store them at all. (This is an attractive use
of the method, where data is collected
and immediately processed—as in X-ray
tomography, for example.)

The starting matrix can be either a unit
matrix of size (n+1) X (n+1) or any pre-
processed smaller size matrix (a sub-
space). For instance, if a series of sys-
tems of equations m (m<n) of the
equations are exactly the same in each
system, you may start with these m equa-
tions once and follow each system sepa-
rately from the resulting (n+1—-m) X
(n+1) matrix. -

To summarize, the method does not
fail even in degenerate cases, and so it

also works well in ill-conditioned cases.

The running time is proportional to nk,
where k is the number of nonzero ele-
ments in the matrix. The memory re-
quirement is for matrix inversion at most
n?+1 storage places, and for the solution
of a system of linear equations (with one
right-hand side) (n/2+1)?, decreasing
very quickly if the matrix has many van-
ishing elements. (Here the storage of the
original equations was excluded.)

The application of the method is ad-
vantageous anywhere matrix inversions
or solutions of systems of linear equations
arise, but it is especially favorable in Fou-
rier-coefficient determination, regression
analysis, finite-element calculations, and
tomography programs. Protected pro-
grams based (partly) on this method are
prepared for the Texas TI-59 and Hew-
lett-Packard HP-97. Linear program-
ming and transportation problem solvers
are in preparation for personal and high-
performance computers.

Tibor A. Hoffmann
Budapest, Hungary

Symbiotic VISC

I read with interest Phil Koopman’s re-

cent article on the WISC concept (April
continued
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BYTE). I agree strongly with the opin-
ions and design principles expressed in
the article—so much so that I actually de-
signed and manufactured such a ma-
chine, the RNA/32, back in 1983. While
a few of the machines were sold, and
three are still in operation, I was unable to
acquire funding and the company (RNA
Inc.) collapsed in 1985.

The RNA/32 was a 32-bit bit-slice
(2901) user-microcodable machine. It
had a byte-stream decoder for instruc-
tions, and each opcode byte was a direct
jump into microcode (as Koopman sug-

gests in his article). A 2048-word hard-
ware push/pop stack formed the basis of a
stack-organized instruction set, with the
top-of-stack stored internally in the 2901 .

Because of the convenience of imple-
menting new instructions, the instruction
set grew to reflect the high-level lan-
guages we supported. Set variables, dy-
namic strings, single- and double-preci-
sion floating point, procedure calls, and
module linking were all represented by
simple instructions. In addition, the com-
pilers supported the replacement of any
procedure call by a jump into microcode,

THE MURAL PLOTTER
D SIZE PLUS.
FLATBED TECHNOLOGY.

dazzle you with a lot of hype

about the Mural Plotter. We'll

let the facts speak for themselves.
Plot area 25" x 34"
Compatible with leading
software programs

Packard 7475 Plotter
Compatible with IBM/PC/
XTIAT, T.L., NEC, AT&T
and more using RS-232.C
serial interface

Desk top or wall mount
Excellent repeatability © 5 ips

Call for the name of your local CAD Dealer!
UX United Innovations ® Crossroads Ind. Park ® Holyoke MA 01040 ® 413:534-3400

24 BYTE » AUGUST 1987

Inquiry 263

|

so programs could be debugged in high
level, then migrated to microcode.

Our data sheet claimed 5 million in-
structions per second and 400 thousand
floating points per second, with a total
workstation price of $25,000, including
Winchester disk drive and 1024 by 800
pixel graphics. Bearing in mind that this
was in 1983, you can see that the design
principles espoused by Koopman can in-
deed generate cost-effective machines.

I am now readying a new product
based on the same design principles. I
have been using the acronym VISC, for
Variable Instruction-Set Computer.

This one is configured as a “symbi-
otic” computer, relying on a PC host to
do I/0. It is a pipelined 64-bit machine,
with an 8K-byte by 128-bit 100-nanosec-
ond microstore. The register file has re-
mained at 2K bytes by 64, but it is now
double-speed (35 ns) to drive the Weitek
2264/ 2265 (or BIT 2110/2120) floating-
point unit at its full 20-mflop rate. A
32K-byte dual-port 100-ns static RAM
forms the host interface, and two can be
supported. The machine is built on a 12-
inch by 15-inch circuit board, with a 5-
inch by 12-inch piggyback holding up to
16 megabytes of four-way interleaved 64-
bit wide dynamic RAM.

Robert G. Nelson
Nelson Computer Research Inc.
Sunol, CA

Random-Number Generators

To my surprise, neither the article *Test-
ing Intrinsic Random-Number Genera-
tors” (January BYTE) nor the subsequent
discussion of the article (Letters, May)
tried to establish cycle length by inspect-
ing the actual algorithms used. I found
that BASIC uses a modified linear con-
gruential sequence (see D. E. Knuth,
The Art of Computer Programming:
Seminumerical Algorithms, vol. 2, Read-
ing, MA: Addison-Wesley, 1981),
where:

R...=(214016 R, + 13737667
—3(R.mod 65536))
mod 16777216

It is obvious that the period of this genera-
tor is at most 65536, because the formula
can be simplified to:

Ri.1 =(1024((209 R;mod 16384)
+13737667 —3(R,
mod 65536))mod 16777216.

The first random number is derived
from the seed by the formula:

R,=(13321 R,+4317532)
mod 16777216.

continued
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From the sophisticated realism, detail, and intellectual

stimulation of Flight Simulator...

L35 TWAUSTHEIIGRSAAGHES T 4 FUIL:ES IRl SIM 24

_.with new adventures in Scenery Disks...
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..SubLOGIC. The State of the Art in Flight.

See Your Dealer. For additional product ordering information

or the name of the dealer nearest you, call (800) 637- 4983.

— - suoLOGIC

"_—'/S ?,?:“wan Corporation
P e Sy 713 Edgebrook Drive
i :k ) Champaign IL 61820

v (217) 359-8482 Telex: 206995

i
i ORDER LINE: (800) 637-4983
2 wac (except in linois. Alaska and Hawan)
Open 7 AM to 9 PM Central Time




LETTERS

The seed R, is in turn derived from the
seed given as an integer in RANDOM-
IZE(X%) or typed in on demand after
RANDOMIZE by:

Ro=256(x mod 256).

Thus, contrary to appearances (why
ask for a number from —32768 through
32767), there are only 256 different ran-
dom seeds. Moreover, as Modianos and
his coauthors have already noted, the ran-
dom sequence depends on the internal
representation of the seed, not on its

value, so there is a difference between
X%=5:RANDOMIZE(X%) and X=5:RANDOM-
IZE(X).

The following BASIC program prints
random numbers computed with this al-
gorithm next to intrinsic random
numbers:

100 REM RANDGEN
110 B1#=4317532!

120 A1#13321

130 B#=13737667#

140 A#=214016!

150 DEF FNM# (X#) =X#~INT (X#/M#) xM#

MIRROR II the crosstalk" superkione

You can pay more for Crosstalk’ XVI and get less, or
you can pay less for MIRROR 1" and get more.

Decisionis Clear!

BYTE, Aprll 1984, £xva Shapiro
“I've deleted my Crosstalk files and plugged in Mirror, and I'm
not the sort of person who throws out frusted software without
good couse. I've got to have proof, and here it is.”
Government Computer News, July 18, 1986, P. L. Olympia

“It is o singular pleasure to review a product such as this. All
PC users who need 1o communicaté with another computer
should buy it.”

PC Products, August 1986, Michael D. Millikin

[Mirror] “A Crosstalk twin thatis complemented by a lower price
tag, better documentation, and o respect for hard disks.”

*69.95

MONEY. IACK GUAIANT!E

To order call: (904) 878-8564

Shipping/Handling *5.00

ICOD odd *3.00)
Overseas Orders *18.00
Flonda Residents odd 5% Sales Tax

MIRROR Il 15 avoilable for the IBM PC/XT/AT ond 100% Compatibles and requies
MS DOS 2.0 or Higher

Crosstalk is o reguitered rodumark of Digital Communications Associales Inc / Hoyes
is o rogisterad rodemark of Hoyed Microcomputer Products, Inc./MIRROR I,
SoltKione ond SuperKlone am rrademarks of SoftKloas Distributing Corparabon

As il the low price and 100%

* XVI compotibility weren't
enough, we tip the scales with extra
features you e going o opprecicle

+ Background Communications
* Auto-Learn Mode
« Crosstalk® XVI Script
Extensions
* More Informative Online Help
. Inugrohd Full-Screen Text

Edito
. Addmoncl File Transfer
Protocols:
XModem Multi-File,
Hayes Smartcom Il and
YModem
+ Additional Terminal
Emulations
« Site Licensing

MIRRORIL.
rf&ﬁ.w.__

336 Office Ploza Dr
Tollahassee, FL 32301 « (904) 8788564

160 M#=16777216#

170 M2#=65536!

180 M1#=1073741824#

190 INPUT "HOW MANY RANDOM
NUMBERS:";N

200 INPUT "RANDOM NUMBER
SEED:";R0%

210 R0%=R0%-INT (R0%/256) %256

220 RANDOMIZE(RO%) :R=RND(1)

230 R2#=FNM#(RO%*256*A1#+B1#)

240 FOR J=1TON

250 R=RND(1)-49/M1#

260 R2#=FNM# (R2#*A#+B#-3x
(R2#-INT(R2#/M2#) xM2#) )

270 PRINT USING "# . #######E
# ARRHAHEH ;R R2H/MH

280 NEXT J

RUN

HOW MANY RANDOM NUMBERS: ? 10
RANDOM NUMBER SEED: ? 32050

Telex: 6714280 KLON
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0.28180980 0.28180975

0.61201040 0.61201036

0.82007800 0.82007796

0.61158560 0.61158562

0.91961880 0.91961879

0.94785080 0.94785082

0.05303508 0.05303508

0.16784120 0.16784120

0.50890870 0.50890869

0.41753000 0.41752994

0K

Rommert J. Casimir

Tilburg, The Netherlands
FIXES

Correction

In the May issue, the article “Make My
Page,” by Thom Holmes, gave an incor-
rect telephone number for Amgraf. The
correct number is (816) 474-4797.

U.S. Address

Ernest R. Tello’s review of Acquaint (in
the June issue) did not include a U.S. ad-
dress for Lithp Systems Inc. The com-
pany can be reached at:

Lithp Systems Inc.
32661 Belle Rd.

Avon Lake, OH 44012
(216) 933-5242

Benchmark Correction

In table 1 of “High-Tech Horsepower”
(page 108 of the July issue), the bench-
mark results for the Deskpro 386
contained two errors. The result of the Fi-
bonacci test should have been 53.10; the
result of the Float test, 4.4]1. m



START
HERE

WITH
HOUSTON
INSTRUMENT

Whether you’re a newcomer to
CAD or just looking for a reliable,
low-cost plotter for your PC CAD
system—start here. With the popular
Houston Instrument™ DMP-41/42
series plotters.

Priced at $3,295% these single-pen
plotters give you the features you
need for a sensible start—field-tested
reliability, C and D size plots, good
resolution, a wide selection of plotting
media and pens, and compatibility
with hundreds of software packages.

Enter the PC CAD world with the
DMP- 41/42 series—the plotters that
offer superb reliability and excellent
performance at a very affordable
price. Learn about the advantages of

HTI’s Priority Response Programs
featuring a competitive leasing plan
and an express service agreement
that can replace your plotter overnight.

Begin by calling 1-800-531-5205
(512-835-0900 if in Texas) or writing
Houston Instrument, 8500 Cameron
Road, Austin, Texas 78753. In Europe,
contact Houston Instrument, Belgium
NV., Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445. Tix.:
846-81399.

s AMETEK

DIVISION

*U.S. suggesied retail price. Prices subject 1o chunge.
Houston Instrument is a trademuark of AMETER, Inc.
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MicroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC’s and Compatibles

(K 3 350 PER S 300 PER
DISK DISK
SMALL QUANTITIES FOR TEN OR MORE
$1 OFF 5 DISKS OR MORE WITH THIS COUPON
BUSINESS 1—EZ-Forms business form genera-
tion, completion and printing program
CAD 1—Altamira, a 4 color object oriented draw-
ing program. Color required
5 COMM 4a,b,c.d.e—(5 disks) RBBS Bulietin
Board System 14.1D
DATABASE ta,b—(2 disks) File Express menu
dniven general purpose database mngr
EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes learning DOS painiess
GAMES 1—3-D PacMan, Kong. SpaceWar,
JanmitJoe, and more. Color required.
GAMES 2—Qubert, Pango, Centipede. Monopoly,
Zoarre, and more. Color required
GAMES 3--Blackjack (you set rules), Arm Chair
Q8, and Empire (War Game)
GAMES 4 —Castle, StarTrek, and the original
Colossal Caves Adventure.
GAMES 5—The Hack adventure game from the
universities. Like Rogue. only more complex
GAMES 6—Pinbali, Othello. Dragons, Sopwith
{fly one), and more. Coior required
2. INFD 13,b—(2 disks) Cooking recipes database
with keyword/ingredient retrieval
LANGUAGE 5—Turbo Pascal interactive debug-
ger, pop-up help, formatters, et cetera
LANGUAGE 7—Complete Pascal inter-
preter/compiler. Great for learning Pascal'
ORGANIZER 1—DeskMate. a Sidekick clone, and
the Judy calendar program
PINUP 2—Provocative high res digitized
graphics pinups. Graphics required
PRINTER 1—Font and sideways utilities.
spoolers, banner makers. and more
UTILITIES 1—A collection of invaluable general
purpose DOS utilities. A must!
UTILITIES 2—More invaluable DOS utilities Too
many to list here!
UTILITIES 3—A comprehensive set of debug-
ging and diagnostic utilities
NEW RELEASES/UPDATES
CAD 2a,b—(2 disks) An advanced 20/30 draft-
ing prog. 640k and color required
COMM 1a,b—(2 disks) Version 2.4 of the ever-
popuiar Omodem comm. program
COMM 2a,b—(2 disks) Procomm 2.42, an ex-
cellent modem program with terminal emulation
EDUCATION 2—Learn the Presidents, States
(and capitals) and more. Color required
EDUCATIDN 5—Learn Origami, the Japanese art
of paper folding. Color required
7 FINANCES 3a,b—(2 disks) Express Calc 3.12, a
powerful spreadsheet program
GAMES 8—Striker helicopter attack. and Risk,
world domination. Color required
GAMES 9—EGARisk, the game of world domina-
tion in very high resolution. EGA required
GAMES 10—Solitaire, Teed-Off golfing, and Sail-
ing in the Bermuda triangle. Color required
GAMES 12 —MyChess (9 levels), Backgammon.
and Wheel of Fortune. Color not required.
GRAPHICS 1—Record and play back screen
images' Excellent for demo, etc. Color required
[z INFQ 2a,b—(2 disks) Zip-Phone, national
areacode/ prefix to zip-code cross reference.
LANGUAGE 3a,b—(2 disks) The A86 2.18 macro
assembler and debugger
SHELL 4—Automenu and HOM 1l 4.04 hard disk
menus. Create custom full-screen menus
UTILITIES 5— Utilities for formatting, parking,
and optimizing hard disk drives.
UTILITIES 6—Advanced utilities including Dpath,
Esc, Hotdos, Resident program utilities.
UTILITIES 7—More Advanced utilities including
MasterKey (undeletes files trom hard disks)
1 WORD 1a,b—(2 disks) PC Write 2.71, a power-
ful word processing system, w/spell checker
l Catalog available, add $2. 3.5" format add $1/disk,
MicroCom Systems Cost of ltems
3673 Enochsv:ve. Ship/Handling $1.00

BY-8/87
---------------------------

~l

H

- am
N

Santa Clara, CA 95051 CA Res. Tax
408-737-9000 Total Enclosed
—-— (415) 325-6500
—— M-F 7am-9pm

Sat-Sun 8am-5pm
L B B B B B N |
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Conducted by Jerry Pournelle

Rapping WRITE, Kudos for KAMAS
Dear Jerry,

I am writing in response to your col-
umn in the February issue of BYTE. Al-
though I have never used WordPerfect (I
only use a CP/M machine), I take excep-
tion to some of your praise for WRITE. I
purchased WRITE, partially because of
your recommendation. It is easy to use,
and it makes a nice composing tool when
I am not composing in an outline proces-
sor. The problem is the WRITE manual,
which has no index. The table of contents
is not much help either, since it refer-
ences only up to the five appendixes. No
mention is made of the four addenda, al-
though they are not even so called by page
headings. To get the program to run, you
have to use information at the back of the
manual to know what the new program
names are. A read.me file on disk would
help.

WRITE is okay for printing, but it’s
not exceptional with a cut sheet feeder
since it has no built-in way to transmit a
form-feed symbol. This letter was written
with Spellbinder, and I also use Word-
Star/NewWord. 1 guess that since you
helped develop WRITE you obviously
understand it well, and it is easy after you
have figured out how to use it. I feel it had
a rather steep learning curve for an easy-
to-use program.,

I also want to alert you to a working
artificial intelligence program that will
run on CP/M. The program is KAMAS,
an outline processor and more. KAMAS
has a menu mode that allows controlled
stepping through the outline. As you go
down in levels, only what would show
under that selection is shown on the
screen. It lets you step through a process
very easily, much like an instruction
book.

For each outline heading you can at-
tach text so that, from the menu, explana-
tions are available. You can easily add
helps to each level, if necessary. If peo-
ple need the help, they just give a com-
mand to view it. You are not forced to
have more help than you want or need,
and it is not in the way.

KAMAS is quite fast, and the program
automatically makes all your available
options into numbers from which you can
choose. You can even back up a level if
you decide you made an incorrect or in-
appropriate choice. The process is really

effortless, and it surprises me that the
manufacturer does not push this use of
the product. Creating a full working Al
system requires no more than laying out
the outline format to solve the necessary
problem, such as, “What disease does
this patient have?” The main database I
use comprises 256K bytes and fits on one
disk. From what I've read, I'd need a
very expensive machine to do the same
thing without KAMAS,

I will admit to one problem with
KAMAS: The manual (multiple vol-
umes) is so large and detailed it is scary.
The manual also makes only minimal
mention of the Al capability, and then
confuses the issue by stating that you
could do it with either the menu mode or
by writing a program to do it. Who would
want to write a program to do what is al-
ready built in and instantly available?

George Richards
Rochester, NY

I always did say that WRITE was in-
tended, and best, for creative writing.
It’s all right at formatting and printing,
and things like that, and for a time was
more than competitive in print features—
indeed, for a CP/M system it still is.

But I agree that WordPerfect, and for
that matter WordStar 4.0, have pretty
well caught up with WRITE and in some
ways passed it. I still use WRITE for cre-
ative writing because I am used to it; one
day, though, I'll have to change over.

I looked in the Great Inventory Book
(also known around here as Domesday),
and apparently I have never had the
KAMAS program you describe. Sorry.
Sounds interesting. —Jerry

Praise for WordPerfect
Dear Jerry,

I read your comments about WordPer-
fect in the February issue. I am writing
this to you with WordPerfect. So I must
have been able to figure it out.

After you use the errata sheet and get
WordPerfect installed (the copy *.* is a
refreshing change of pace from the typi-
cal hyperencrypted wonders usually sup-
plied for installation), here’s the basic
premise for learning WordPerfect. Put
the template on the keyboard, which has
the *‘delete word™ keystroke on it, once
one understands that “red” text indicates

continued



PRESENTING THE DIFFERENCE BETWEEN
FAST COMPILING AND FAST PROGRAMMING.

For compiling speed,
you can't do better than
Let's C. But to really
speed up programming
you can't do without the
powerful source level
debugger, csd

If you want the
power, portability and flex-
ibility of C, start with the
complete compiler, Let's C.
For utilities, editor, compil-
ing speed and fast, dense
code, Let's C has it all.

But to get your pro-
grams up and running you

REVIEWERS ARE
RAVING ABOUT
LET'S C AND csd.

“Let’s C is an inex-
pensive, high-quality
programming package...
with all the tools you will
need to create applications.”
—~William G. Wong, BYTE,
August 1986.

“The performance and
documentation of the $75
Let’s C compiler rival those
of C compilers for the PC
currently being sold for

Sounce Debuggger

need more. Because even the fastest compiler
can't outrun bugs. You need the revolutionary C

$500... highly recommended...”

LIMITED TIME | —Marty Franz, PC TECH JOURNAL, August 1986.

Source Debugger, csd. OFFER “csd is close to the ideal debugging environ-
CUT DEVELOPMENT TIME IN HALF FREE csd ment...a deﬁnite aid to learning C and an
WITH csd WITHLET’S C! | indispensable tool for program development.”

—William G. Wong, BYTE, August 1986.

csd lets you bypass the tire consuming frus-
trations of debugging-like long dumps and clunky
assembler. With csd, you actually debug in C. You learn
faster because you watch your program nun in C. You
finish faster because csd combines the speed of a compiler
with the interactive advantages of an interpreter. The end
result? Development time is sliced in half.

LET’S C AND csd FEATURES 04"‘;
o For the IBM-PC and Compatibies
« Not copy protected

Sieve Benchmark
{Compile time In seconds)
Let's C: 2.8 (On 512K 6Mhz IBM-AT)

Let’s C:

o Now complles twice as fast

o Integrated edit-compile cycle: edi-
tor automatically ponts
10 errors

* {ncludes buismaf andlarge Turbo C: 3.89 (As advertised)
memory mocde!

e |ntegrated environrment of )
command line interface csd:

o 8087 sensing and support o Large and small memary mode

o Documentation features new o Debug in C source code. not
lexicon format assembler

o MS-D0S object compatible o Monitor variables while

o New make utility tracing program

o Fast compact code plus register * Does not change program speed
vanables orsize

o Provides separate source, eval
uation, program and history
windows

® On-line help screens

e Can interactively evaluate any
C expression

e Can execute any C tunction in
your program

o Trace back function

» Ability to set trace points

« Not copy protected

o Full Kernighan & Ritchie C and
extensions

o Full UNIX compatibiity and
complete libraries

o Many powerful utilities including
make, assembler, archiver, cc one-
step compiling, egrep. pr. tai. wc

o MicroEMACS full screen editor
with source included

o Supported by dozens of third
party hbraries

“This is a powerful and sophisticated debugger built on a
well-designed, ‘serious’ compiler.”
—Jonathon Sachs, Micro/Systems Journal, April, 1986

START TO FINISH, THERE'S NO
BETTER ENVIRONMENT.

Get started with the right C compiler and you'll have
everything you need for development—including source
level debugging. On top of it all, Let's C and csd are today’s
best values in professional C programming tools. And
most reliable: Mark Williams C compilers have been sold
with DEC, Intel and Wang computers since 1981.

60 DAY MONEY BACK GUARANTEE

Mark Williams gives you a full 60 days to find out just
how good Let's C and csd really are—or your money back.

So if you want more than a fast compiler—if you want
your programs up and running fast, ask for Let’s C and
csd. You'll find them at your software dealer’s, in the soft-
ware department of your favorite bookstore, through the
Express Program at over 5500 Radio Shacks or you can
order now by calling 1-800-MWC-1700.*

“In Llinois call, 1-312-472-0659

Mark
Williams
Company

1430 West Wrightwood, Chicago, lllinois 60614

«© 10987 Mark Wilhams Company
Let's C 15 a regstered trademark of the Mark Wilkams Company
UNIX 1s a trademark of Bell Labs

MARK WILLIAMS LET'S C AND csd.ONLY $75 EACH.

Inquiry 152
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CHAOS MANOR MAIL

the Control key. Then do the first three
lessons. Whenever you’re stumped, de-
press F3.

I suspect that your version of WordPer-
fectisn’t 4.2, the latest and greatest prod-
uct from the software wizards of Utah.
This version has another function in
“DOS Text File Format” import that
makes your carriage returns into soft car-
riage returns if the text extends into what
WordPerfect calls the “H-Zone” (the
area, which you can set, where WordPer-
fect checks for hyphenation). If WordPer-
fect Corporation reads your review, I as-
sume you'll get an up-to-date copy.

WordPerfect has a lot of features
crammed onto the 40 (counting the varia-
tions) function keys. It also has an un-
limited (until you run out of disk space)
number of main and special dictionaries.
The 20 minutes required to remove words
refers to the main dictionary, not the spe-
cial dictionary (which you can edit with
WordPerfect itself).

Once you figure out a certain capabili-
ty, the hidden code for it is similarly ob-
vious. When you do a font change, for ex-
ample, the text is *‘Font Change,” and so
forth,

My final opinion on WordPerfect? It’s
as much an improvement over WordStar

as WordStar is over Edlin. I'm still learn-

ing it, bit by bit, as I find a capability I
need.

Charles L. Perrin

Madison, AL

1 got a lot of letters about WordPerfect,
and how you can make special dictio-
naries for it. Unlike Word Plus, the Word-
Perfect spell program makes you change
manually from one dictionary to another;
but it does work, and you can add your
special upgrades to the main one if you
like (or better yet, to a copy of the main
dictionary; you can then rename it, and it
becomes a special dictionary.)

When I began working with WordPer-
Sect I didn’t have 4.2, but I do now. WP
is upgraded quite often, and inexpen-
sively—a big plus for the company.

I've pretty much decided that WP will
be the text editor I use for creative writing
when I change over to a PC.—Jerry

Say Stabilant, Please
Dear Jerry,

Thank you once again for your kind
mention of Tweek in BYTE. The last time
I wrote was after your “Product of the
Year” award. I enclosed several samples
as well as a plea for a correction. I must

assume that someone mislaid the samples
and letter, either in the Canadian Postal
System or at BYTE’s editorial offices.

My company, D.W. Electrochemi-
cals, manufactures this patented material
and sells it throughout the world as Stabi-
lant 22 (the concentrate that you reviewed
a couple of years ago) and Stabilant 22a
(an isopropyl-alcohol-diluted form). Su-
miko Inc. (which owns the trademark
Tweek) purchases the product from us in
bulk and repackages and relabels it for
distribution to the home audio field.

As I started work on this class of mate-
rial in 1975, and as we have spent several
hundred thousand dollars in R&D since
that time, seeing some other company
listed as the source (and by inference, the
manufacturer) of the material is, to say
the least, distressing. You would contrib-
ute greatly to our personal and corporate
sanity if you could mention that we make
the stuff.

We sell this material not only in the
computer field, but also to radio and tele-
vision stations, telephone and cable com-
panies, and avionics and aircraft manu-
facturers (to name but a few customer
areas); and we are NATO suppliers as
well. At present we are the only company

continued
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MOST COST-
EFFECTIVE STATISTICS
PACKAGE AVAILABLE

Whether for industry, education, or pure research, no
other statistics package can compare to Microstat when
it comes to areas of coverage, accuracy, ease of use, and

value. In the past three years, Microstat has been
requested by name on more military contracts than any
other statistical package. Some of its features are:

Crosstabs and Chi-Square
Frequency Distributions
User’s Manual

® Three types of ANOVA

® Simple, Multiple, and Step-wise ]
Regression (files can be larger
than memory) s

systems

Read external files (e.g., Lotus,
ASCII, dBasell)

Descriptive Statistics

® Data Mar_lagement Subsystem for ® 11 Nonparametric Tests & Scatterplots
file creation and management. ® Factorials, Permutations, and ® Correlation Analysis
® Data transformations (make new Combinations ® Time Series
variables from old ones :
. : ) ® Interactive or Batch mode ® 8 Probability Distributions
Hypothesis Tests ® Can be run on floppy disk -
]
]

Microstat is available for MSDOS, PCDOS,

1-800-952-0472 (orders) CP/M80, and CP/M86. The price is InfoWorld

Unacceptabte
Excetient

: : : | $375'00. Mu]tip]e Copy discounts are Software Report Caro 3 E E
1-317-255-6476 (info) available. To order call or write: ccosorr e
€COSOFT €ooootUse NN

ECOSOFT INC.
6413 N. College Ave. ® Indianapolis, IN 46220

—— ECOSOFT [
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INTRODUCING FAST FORWARD
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER.

No more doodling while your database
goes digging. Or lollygagging while your
spreadsheet loads. Or taking five while your
word processing program takes forever

With Fast Forward, any software runs 2 to
10 times faster

CAN SOFTWARE REALLY
DO THAT TO SOFTWARE?

Fast Forward can. Normally, your com-
puter is constantly going to your disk and
wading through massive amounts of data.

But with Fast Forward, data is retained in
your computer’s internal memory. Which is
incredibly fast. Much faster than hard disks.
Hundreds of times faster than floppies.

FAST FORWARD PERFORMANCE

[] with Fast Forward [ Without Fast Forward

dBase Il

3.15 minutes l
29.6 minutes
(Test: Add and delete 225 records)
WordStar 3.3

12 seconds i —-_ i
40 seconds

(Test: Move cursor to end of 46 page document)
Lotus 1-2-3

21 seconds ;
51 seconds

(Test: Load spreadsheet. 8 columns by 962 rows)

All tests done on 640K 1BM PC, 20 megabyte hard disk and
floppy drive. 320K RAM allocated to Fast Forward.

Inquiry 153

THE MORE YOU USE IT,
THE FASTER YOU GO.

Once installed, Fast Forward works invisi-
bly. As you use data, it's automatically stored
in your computer’s memory—and instantly
available the next time you need it. Programs
requiring frequent disk access (like dBase I1I)
will show amazing improvements. And adding
extended memory gives Fast Forward more
room to work. So software runs even faster

PERFORMANCE HAS
A NEW PRICE: $69.95.

You can buy a faster computer Or an
expensive accelerator board. But if you're ready
to turn on the speed without turning over a bun-
dle of money, ask for Fast Forward. It's from
the Mark Williams Company, makers of quality
software tools since 1976. And it's available at
your software dealer In the software depart-
ment of your favorite bookstore. Or by calling
1-800-MWC-1700.*

And hurry. Because 60-DAY
e - MONEY-BACK
it'll be going fast. GUARANTEE

*In Dlinois: (312) 472-6659

Mark

Williams

Company
1430 West Wrightwood
Chicago, lliinois 60614

Fast Forward runs on IBM-PCs and

100% les. Not copy p
© 1987, Mark Williams Company
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CHAOS MANOR MAIL

making a material of this type.

We supply Stabilant in sizes of from Y
milliliter to 1 liter. The most popular
form is a 15 ml Stabilant 22a service kit,
retailing at about $36 U.S.; the 15 ml Sta-
bilant 22 concentrate bottle retails at
$54.50 U.S. Our address is:

D.W. Electrochemicals
9005 Leslie St., Unit 106
Richmond Hill

Ontario L4B 1G7, Canada
(416) 889-1522

Thank you again for the kind mention,
I think.
William M. Wright, President
D.W. Electrochemicals
Ontario, Canada

Okay, and apologies. I first got the
stuff as “Tweek,” and it was as Tweek
that I used it for a long time. When I got
the package with two more bottles from
you, either the difference wasn’t clearly
explained or I didn 't notice.

Anyway, the stuff’s wonderful. I just
used it to lubricate the gate array for in-
serting a math chip into the Kaypro 386.
Indeed, it goes on nearly everything I put
into the computers. I suppose I ought to

try it on my hi-fi stuff, 100. Oddly enough
I never thought of thar.—Jerry

Atari or Amiga for Videos?
Dear Jerry,

I'am going to buy a new computer sys-
tem to assist in the production of educa-
tional videotapes. I need hardware and
software that will let me transfer images
from videotape to the computer monitor,
manipulate the image in a virtually un-
limited number of ways, insert animation
sequences, and then transfer it all back to
the videotape.

At the end of your article in the March
issue you mentioned some “really im-
pressive” new software for the Atari ST
that helped make the ST “the real hit of
COMDEX."” I have looked seriously at
both the ST1040 and the Amiga 1000.

Also in the March BYTE there is a pre-
view of the Amiga 2000. Instead of
breaking new ground, Commodore ap-
pears to have stood pat in many respects.
I'm willing to wait a little longer if Atari
has something up its sleeve.

Francis Louis Szot
Miami, FL

Well, what I saw at the Consumer Elec-
tronic Show was not the machine that

Commodore brought out as the 2000;
what I saw was more advanced.

I think Commodore could and should
have made a quantum leap by bringing
out a machine with a 68020, a math chip,
and an 80286 (or maybe even a 386) on
the DOS side. That would have been a
really stunning machine.

Most DOS users find their PCs rather
boring; the chance to add the Amiga’s
graphics while preserving the option to
run all their current DOS software, and
still get a new state-of-the-art machine,
would in my judgment have attracted
much of the business world.

Of course it’s easy for people like me to
say what kind of risks companies like
Commodore ought to take. —Jerry

He Likes His Toshiba
Dear Jerry,

I have followed with interest your re-
marks about laptop computers. I am cur-
rently enjoying a wonderful warm Sun-
day out on a rooftop sundeck, in complete
control of WordPerfect on a Toshiba
T1100 Plus. My little Toshiba is almost
all I could ask for in a computer: It runs
all my software, the keyboard is quite
usable, the display is better than any ex-

continued on page 268

Qualstar 1052

¢ Streaming
Subsystem price:

$3,595.

Cipher Data F-880

¢ Start/Stop & Streaming
Subsystem price:

$4,195.

9 Track Tape Drives

For IBM PC/XT/AT and Compaq 386

Kennedy 9600A

* 1600/3200 bpi ¢ 1600 bpi * 800/1600/3200 bpi
¢ 25/50 in./sec. e 25/100 in./sec. ¢ 50/100 in./sec.
¢ Manual load e Auto load * Auto load

Subsystem price:

$6,495.

¢ Start/Stop & Streaming

Anritsu 2620

* 1600/3200/6250 bpi
¢ Cache buffered

¢ Auto load

Subsystem price:

$9,495.

operating systems.

Program.

Let Overland Data match your specific application needs
to one of its wide range of 9 Track Tape Subsystems for the
IBM PC/XT/AT and Compaq 386. Subsystem prices
include 9 track tape drive, interface board, cables, data
interchange and backup software for MS-DOS or XENIX

Interface boards are warranted for two years, parts and
labor. Call for specific tape drive warranty information,
and to find out about our special Demonstration Unit

Uy
U

IBM PC, XT, AT are Registered Trademarks of International Business Machines Corp.
XENIX and MS-DOS are Registered Trademarks of Microsoft Corp. Compaq 386 is a Registered Trademark of Compagq Computers, Inc.

Let Overland Data’s professional technical staff help you
select the right tape drive for your personal computer
system. Additional tape drive models available. Call today.

Overland Data, Inc.

5644 Kearny Mesa Road
San Diego, CA 92111

Tel. (619) 571-5555

Telex 754923 OVERLAND
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We Do Windows

Choose from a Complete Family of Windows
compatible Graphics Applications.

Micrografx is the
premier developer of
graphics applications
compatible with Microsoft
Windows. And Windows
DRAW, Windows GRAPH,
and In*a*Vision are
recognized as the leading
graphics applications in the
industry.

Windows DRAW is a busi-
ness drawing and presenta-
tion graphics program,
which includes over 1000
predefined clip art images.
Windows DRAW was rated
as the number one free-form
graphics program by Soft-
ware Digest (Dec., 1986)
and is sold internationally
by Microsoft.

Windows GRAPH is a business graphics and charting program, and is
the newest member of the Micrografx family. With Windows GRAPH,
you can create an unlimited variety of area, bar. column, line, pie,
scatter, combination, and table graphs. Use existing spreadsheet data
or enter data directly to create a stunning array of two- and three-di-
mensional color graphics. Then enhance your charts with free-form
drawings, multi-font text and clip art.

In*a*Vision is a powerful, easy-to-use Computer Aided Design (CAD)
program. In*a*Vision was the first Windows-compatible program and
according to PC Magazine (June, 1987), "In*a*Vision is still the best
Windows-specific application.” In*a*Vision is ideal for design profes-
sionals. Whether you are creating complex technical drawings, sche-
matics, flowcharts, floor plans, organization charts or designing your
own new kitchen, In*a*Vision makes your job easier.

Each Micrografx application
is compatible with Microsoft
Windows. And compatibil-
ity with Windows today
guarantees an easy upgrade
path to the Windows of to-
MOITOW.

With Windows, each Micro-
grafx application can run in
a window simultaneously
with any other Windows ap-
plication. And Micrografx'
applications are data com-
patible with all other Win-
dows applications through
the Windows Clipboard. A
common user-interface, pull-
down menus, mouse sup-
port, shared device drivers
and our common "object-
oriented" file structure gives
you consistent ease-of-use
and top-quality output. Our PostScript and PageMaker compatibility
means that all of the graphics you create are perfect for desktop and
professional publishing.

In addition, Micrografx offers Windows ClipArt with over 1000 busi-
ness-oriented images and CAD ClipArt with over 1000 images from
the architectural, electrical, chemical, and mechanical engineering
fields. And through Windows CONVERT, your graphics are fully
compatible with the AutoCAD data exchange format (DXF).

For additional information about haw to put Micrografx to work for
you, call your local authorized dealer, or contact Micrografx toll-free,
at 800-272-DRAW (in Texas 214-234-1769) or write to Micrografx
Inc., 1820 N. Greenville Ave., Richardson Texas 75081. Call today
and let Micrografx take the dirty work out of doing Windows.

MICROGRAFX

The Picture of Success

Supports the IBM AT standard

Supports the new IBM PS/2 standard

T " e nciLing rec agemarks for the companies I

WS
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1o get Lotus 12-3todoall
this more quickly and easily, we
dicnt make it more powerfuil.

S0 BAm

Lotus HAL doesn’t change 1-2-3 or the worksheet. It makes things You can spend a lot of time setting up your spreadsheet. Summing
easier. For instance, to graph sales by district from January to up sales figures is a good example. With Lotus HHAL, just request
Murch just request “graph Jan to Mar” “total all rows” and 1-2-3 and Lotus HAL will create the formulas

[NI2] * The formula relatioos in A2, L0 e

A 5.
S Jansary thow Rurch)
WCibrtrert thew Seattle)

-1 WE

Say you want to extract just the information you want from a You may find yourself in the position of figuring out how a spread-
database. For example, you want to determine your top sales reps sheet uilt. Well, with Lotus HAL, you sim
Simply request “who has sales = 8000 relations in the sheet! And away you o

iy request “list the

;M) AP BUL "Za maceo to increase the fopecast asd total it

Detroit |
o

32,955

0.4 WW

o 1ocrease the forecist and total 1t
I

o the mde) and &0 2 paph
enter Saarter] 1 f1

Do you find it hurd to sort things by district or sales or any other To create macros, well, you may not believe this. What you see
criteria? Just request “sort by dist! here isn't a deseription of what's happening—it's the actual
macro. See, we told you you wouldn’t believe thi
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Wemade
you more powerful.

Lol =123 Lotus HAL

-

——————

T

How? With Lotus HAL™—a Companion product for 1-2-3° that helps
you take shortcuts, undo mistakes, link spreadsheets. use your own
words for commands and basically get more out of 1-2-3 than ever.

So much more. that Computerworld has named Lotus HAL “Product
of the Year”

The screens on the left will give you an idea of how easy it is to get
more out of 1-2-3. And these are only a few of the enhancements and
new features Lotus HAL brings to 1-2-3.

Lotus HAL gives you the ability to perform 1-2-3 tasks using simple
English phrases—called, logically enough, “requests’ This has advantages
for all kinds of 1-2-3 users: the newer users will find that difficult tasks are
now simplified; the more experienced users will find that many time-
consuming tasks can now be performed in a fraction of the time.

Inaddition to this powerful capability, Lotus HAL also allows you to test
assumptions, correct mistakes and simply charige your mind with ease.
Because through a special capability called “1uindo; Lotus HAL lets you
reverse your last command—even retrieving a file before saving your work.

Besides all this, Lotus HAL gives 1-2-3 a number of other useful and
powerful new features—like spreadsheet auditing and the ability to link
cells or ranges between worksheets.

One obvious benefit of all this is that you save time. This is what led
Business Software to say, *..(Lotus) HAL gives users the ability to move
through 1-2-3 at least twice as fast”

And what does that savings in time mean to a business person? It
means you're more powerful, more productive, more effective than
ever before.

Make yourself more powerful, and buy yourself Lotus HAL. You'l
find it at your Authorized Lotus Dealer, for just $150* Or, you can call
us directly at 1-800-345-1043 and ask for Product YG-1377, or ask for
YG-1385 to receive more information

about Lotus HAL. See? Everything with HA.IJ
Lotus HAL begins with a simple request.
ements Lotus HAL wemory resident program that requires 1.2 uputensfrom BM* COMPAQ and AT&T. 12 3¢ n
Nease refer (o) package or 1 2 3 docutmentation for appropriate hist sl veur deler **Lotus HAL doe o for IRM PCyr - or IBM P Co
© 1987 Lotus Development Corporation. Lotus and 1 2 3 are registered trademarks of Lotus Development Corpora Tt P o
Lotus HAL is distinguished from HAL which is a trademark of Qantel for its Hatel And Leisure software, *Suggested Retarl Price (Plus Sales Ta:
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ORCHID'S

RamQuest 50/60
LETS YOU RUN
BIG-TIME APPLICATIONS
ON IBM'S PS/2.

If vou try to use an IBM Personal
Svstem 2 for serious computing, vou'll
he disappointed. Because its | Megi-
hvte of RAM is only a fractior of what
vou reallv need.

But now, Orchid’s RamQuest 50/60™
fills that need. 1t lets vou use all
the high-performance programs you
already know how to run. Withom
learning new software.

THE RAMIFICATIONS
OF 2 MEGABYTES.
RamQuest 50/60 adds 2 Megaby tes

of RAM to vour PS 2—and gives vou i
clear growth path for future expansion.
So now vou can conduct larger Svm-
phonies. Or hreak out of small Frame-
works. And run [-2-3 as though it
were ONE-TWO-THREE

PLUS FASTER EMS MEMORY.

RamQuest 50/60 conforms to both
the extended memory and Lotus
Intel/Microsoft” Expanded Memory
Specifications—letting vou access as
much memory as vour system allows,

Wi

And since our EMS is hardware
implemented, vou ~an address huge
memory workspaces, and run programs
faster.

RamQuest 50/60 SPECIAL FEATURES

Tvpe IBMI'S 2 Maodel 50 60 conpatible
memaory card

2 Megibvies ol RAV

BEMSand Extended Memory
standards

RAM Disk. Disk Caching,
Print Spooling

Lotue 1 23V2.0: Symphony VILE
Microsolt Windows, Framework [1

ALL THIS, AND
PRODUCTIVITY TOOLS T0O.

RamQuest 50/60 features produe-
tivity tools that can boost the efficiency
of vour PS/2 dramatically. These
include RAM Disk. Print Spooling and
Disk Caching software —utilities that
free up vour computer. So vou ¢an keep
on working while thev handle slow
devices like disks and printers,

THE FIRST PS/2 MEMORY CARD,
AVAILABLE TODAY.

Orchid’s RamQuest 50760 is the
first card from a leading supplicr to add
this much power 1o IBMS new series

Capacity
Standards:

Productivity
Tools
Software
Compatibility:

of personal computers. And you can
get it without having to wait.

Orchid has been designing high
quality PC enhancements for vears,
including several generations of mem-
orv cards. So vou can be sure the
RamQuest 50°60 uses proven technology,

Which expliains why we continue
1o be a leading supplier of add-on solu
tions for personal computers. For details
or our full line of memory, accelerator,
graphies and network cards, contact
vour local dealer or Orchid Technology,
15365 Northport Loop West, Fremont,
CA94538: (415) 683-0300;

’ TLX 704259,

RAMQUEST 50/60
MEMORY CARD FOR
IBM PS/2 MODEL 50/60

Inquiry I83 for kand-Users,
Inquiry 186 for DEALERS ONLY.
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MICROBYTES

Staff-written highlights of developments

in technology and the microcomputer industry.

Logic Distributed Among Chips Makes PS/2

Tough to Crack

As suspected, cloning an IBM PS/2
may not be quite so easy as cloning a
standard PC, hardware manufacturers
are finding out. The problem, they say,
is that IBM has distributed logic
among several different arrays and chips
on the motherboard instead of confin-
ing it to a single location. Consequently,
“itisn’t clear where the individual
functions are—in the firmware, soft-
ware, hardware, or eventually maybe
in add-in cards,” one industry source
told Microbytes Daily.

Morris Jones, vice president of
technology for Chips & Technologies
(Milpitas, CA), concurred, stating
that “there is a lot of logic in the chips
that isn’t talked about in technical
manuals.” Jones said that “in order to
implement a fully compatible PS/2
system, you are going to have to fully
understand that system, stating
bluntly that “you can’t just blindly re-
verse-engineer a PS/2 and copy it.”

Jones also said it isn’t clear at this

point what IBM has in mind for some of
the PS/2 functions, saying “we
haven’t seen the big picture yet.” As an
example, Jones pointed to the bus
that, unlike that of the IBM PC AT,
allows a coprocessor to talk directly
to all the peripherals. This indicates,
Jones speculated, that “IBM has put
a lot of emphasis on future products,”
and that hardware manufacturers
haven’t been told what those products
might be or how they might work.
Another expert said, “You have to
look at the system as a whole—the
DMA, the graphics chip, even the
hard disk controller—and know where
every gate is and what it does.” If a
manufacturer finds DMA-related code
in two chips, for instance, and does
not continue looking elsewhere for addi-
tional DMA information, something
can be missed, with the result that the
system may not work. “ Anybody who
doesn’t get down to the last gate is prob-
ably missing something,” he said.

Tandy Chief Sees No Obstacles to Cloning

New Bus

Tandy (Fort Worth, TX) chief John
Roach said he sees no major technologi-
cal—or legal—obstacles to cloning
IBM’s new bus. Talking to a group of
reporters and financial analysts, he
also said Tandy will emphasize software
rather than hardware compatibility
with IBM's new Micro Channel archi-
tecture. Other Tandy officials men-
tioned that Tandy had licensed a number
of IBM patents in the past, and that
IBM had licensed some of Tandy’s pat-
ents. Roach said the Micro Channel
architecture is impressive but that Tandy
will probably continue to use the AT
bus because of the large number of
boards that are compatible with it.
Roach emphasized that the pro-
Jected OS/2 operating system will run on
Tandy’s 80286-based computers, in-
cluding the 3000 HL (which Tandy just
cut in price by $400, to $1299 for a
one-floppy system). When equipped
with features comparable to the new

IBM Model 50, the 3000 HL will cost
about $1000 less than the IBM unit,
Tandy says. Roach said Tandy has a
faster hard disk drive than the IBM
machine has. So, although the Model 50
is slightly faster than the 3000 HL,
the faster disk drive of the 3000 HL
makes the two machines equal in per-
formance, Tandy claims. Roach decried
IBM for not allowing internal 5%-
inch drives in the new PS/2s. Tandy will
have its own 1.4-megabyte floppy
disk drives available in a few months.
According to John Patterson,
Tandy’s vice president of research and
development, the 256,000-color pal-
ette of the VGA is provided by an off-
the-shelf Inmos chip. Roach said
Tandy expects to have a VGA board
available in a few months. But he said
it may take longer to get VGA monitors
into the marketplace.
Patterson mentioned that, at 8
continued

Nanobytes

“A lot of companies are still
trying to figure out what to do
with 0S/2,” Paul Grayson,
CEO of Micrografx (Richardson,
TX), told us during a demo of
Windows Graph (which runs
under Microsoft Windows and
generates object-oriented graph-
ics). Grayson said that simply
porting programs to the projected
operating system will not be a
profitable strategy. *“Users will
not convert to OS/2 simply be-
cause it’s a new operating system.
They must have a reason to use
0S/2 and the new hardware. They
will need to have solutions

which require 0S/2,” Grayson
said. . . . Silicon Beach Soft-
ware (San Diego, CA) offered a
sneak peak at its “Super3D”
color modeling program at the
New York Macintosh Users
Group’s MacFair. The “en-
hanced” edition of the program
was running on a2 Mac II, but a
less powerful version will run

on 512E or higher Macs. Prices
tentatively are $495 (offers

color and use of the 68881 copro-
cessor) and $295 (black and
white only). Charlie Jackson,
president of Silicon Beach,

would say only that the program
will ship “after we’ve stomped
on all the bugs we can find in

it.” . . . VLSI Technology

(San Jose, CA) says its IBM PC
AT-compatible chip set should
help bring down prices in the PC
market. The company claims

its five-chip combo cuts the num-
ber of nonmemory devices in
AT-like machines from 110 to 16.
The devices include a periph-
eral controller, system controller,
memory controller, address
buffer, and data buffer. OEMs
can add their features easily
because the set was designed with
a “building block,” or mega-
cell, approach, VLSI says. Pro-
duction on a big scale is ex-

continued
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pected by the third quarter. . . .
Modem maker USRobotics
(Skokie, IL) is supplying Data
Race (San Antonio, TX) with
source code and schematics in ex-
change for rights to some pro-
prietary technology relating to a
patented error-protected

modem design. Data Race will be
able to build a 9600-bps dial-

up modem that’s compatible with
USRobotics’ Courier HST
modem, and the two companies
expect to be able to get their re-
spective modem models to com-
municate. . . . Atthe JEIDA
Microcomputer Show in Tokyo,
Sanyo (Osaka, Japan) intro-
duced a color LCD with a matrix
resolution of 960 by 200,

which translates to 320 by 200
RGB pixels. To get the red,
green, and blue, the system uses
nonmoveable filters arranged

in a pattern similar to that used in
most color television tubes.

The display is about 30 to 40mm
thick. . . . Atthat same show

in Tokyo, Sharp (also of Osaka)
rolled out an electrolumines-

cent flat-panel display with a reso-
lution of 640 by 400 dots. We
didn’t verify this with a teeny-
weeny ruler, but Sharp said

each pixel measures 0.22mm by
0.22mm, with a pitch of

0.3mm. . . . Mitsubishi (Tokyo)
formally announced its inten-
tions to support the TRON project
with a 32-bit CMOS micropro-
cessor that will use a proprietary
object code format and a non-
multiplexed bus. The company
said the chip will run at 20

MHz, perform 4.5 to 12 MIPS,
and be able to run Unix, C, as-
sembly language, simulation soft-
ware (for debugging), and the
TRON OS. . . . Fujitsu (Tokyo)
also announced a forthcoming
product: a 1-megabyte EPROM
chip set. . . . Here's the sce-
nario for the CD-I (compact disc-
interactive) scene as described

by speakers at a recent conference
in San Francisco: 1988 will be

a year of experimentation and de-
velopment; 1989, maybe 1990,
will be the first year of serious ap-
plications development; by

1992, system prices will be down
to $500 and software below $50.
One speaker pointed out that get-
ting hardware prices down to $500
will be ‘“‘a nontrivial task.”
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MHz, the minimum cycle time for the
DMA on the Micro Channel bus is
more than twice as fast as that on the AT
bus. He said the speedup is due to
special hardware and may be important
for use with OS/2. The DMA capa-
bility, however, is limited to a 16-bit
width. Patterson also mentioned that
the 32-bit version of the Micro Channel
bus is apparently only for use by
memory, because on a fully configured
PS/2 Model 80 the three 32-bit slots
would have to be occupied by memory

cards. Thus many manufacturers

would probably follow Compaq’s exam-
ple and choose to use a proprietary
32-bit bus intended solely for that com-
pany’s memory cards.

Roach wouldn’t talk about the ru-
mored 386 machine and laser printer
(well, they were still rumors at press
time), but he did say his company will
be coming out with a home-oriented
system that’s so simple “my wife
could use it without reading the
manual.”

PS/2 Bus, Ports Pose Problems for Board

Makers

Makers of add-in boards are discover-
ing that designing products for the new
IBM PS/2 systems is a whole new

ball game. Not only are those I/0O ports
built directly into the motherboard, in
many cases making a need for add-ins
questionable, but also the design of

the system itself is making the job more
difficult than it has been to build
boards for existing PCs. Some add-in
board designers say major issues to

be dealt with include mastering the bus,
the prevalence of shared interrupts,

and how signals are interrupted by
boards and the bus. ““The challenge,”
said Richard Rohlf of AST Research
(Irvine, CA), “is having to learn the
bus all over again.”

Matt Zuckerman, president of Ad-
vanced Transducer Devices (Sunnyvale,
CA), told Microbytes Daily that the
PS/2 systems are “very sophisticated in
the way they integrate the BIOS in the
architecture.’” He explained that when
the system is turned on, calls are
made to the BIOS so diagnostics can be
performed on the various I/O ports.

It is very difficult, if not impossible, he
said, for standard add-in multifunc-
tional boards to be diagnosed in the
same way that the PS/2 performs
diagnostics.

Zuckerman also said the powerful
bidirectional parallel port on the PS/2 is
another difficult issue that add-in
board companies must contend with.

Electronic Distribution Method Would Hinder

Piracy, Japanese Say

Japanese companies are working on a
new method of software distribution that
is designed to eliminate software pi-
racy and make software as easily acces-
sible *‘as water or electricity.” The
Software Service System (SSS) is an
electronic proprietary method in-
vented by Ryoichi Mori. Mori is the
chairman of the Microcomputer
Committee of the Japan Electronics In-
dustry Development Association
(JEIDA), the organization that also orig-
inated the Fifth Generation and

TRON projects.

The SSS is an elaborate access-
control system whose primary compo-
nent is a so-called SSS box that
attaches to existing computers—or
more importantly, that could be inex-
pensively incorporated into new com-
puters using custom VLSI. Under the
plan, software could be freely copied
or distributed via radio or other sources
but would not run until the SSS box
gave permission.

The user would purchase a special
IC card (smart card) to activate the SSS
box. The card would contain ““‘com-
mon credit” that could be applied to any
software the user wanted to buy. The
card would also maintain a record of the
software used. The common credit
distributor would use this information in
forwarding payments to the software
houses.

Hardware manufacturers would be
enticed to incorporate the SSS box into
their computers by receiving a S per-
cent royalty on common credit pur-
chases. Software houses, of course,
would receive most of the payment, and
the distributor would also make a
profit.

According to Mori, the system will
be attractive to software developers be-
cause computers incorporating the
SSS box would virtually eliminate unau-
thorized software use, which could
lead to lower software prices. And since

continued



Real programmers don't use dBASE. Or do they?
We're finding that some very swift programmers are using it to
write some very fast applications,

and are completing their
projects much more quickly:
But they cheat.
They use our Clipper™
compiler to combine dBASE™
with C and assembler.

With dBASE used like
pseudo-code, they can then quickly create
prototypes that actually run.

Then, with dBASE doing the high-level database functions,
they use our Clipper compiler to link in C or assembly language
modules from their own bag of tricks.

And they're finding that they're linking in less than they
expected because Clipper compiled code runs so fast and
because of Clipper’s built-in enhancements.

Clipper includes easy networking that provides file and
record locking the way it should be done.

Fast screens that can be treated as memory variables and
eliminate the need for direct screen writes and all that tortuous
heap management code.

Box commands that make
windowing a breeze. And more.

So if youd like to use your time
more productively; check us out:
Nantucket Corporation, ‘-
12555 W, Jefferson Boulevard,
Los Angeles, CA 90066.

Or if you're on deadline, call
(213) 390-7923 today.

Clipper could get you out of

E NaIltuCketa the soup.

© Nantucket Corporation 1987 Clipper 1s a trademark of Nantucket Corporation: dBASE isnt.  In Europe: Nantucket Corporation (Europe! 2 Bluecoats Avenue, Fore Street, Hertford, Herts SG 14 1 PB Telephone 0992 554621
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MICROBYTES

software use would be restricted by
hardware, users would in fact be encour-
aged to copy software and distribute
it to friends, he said.

The system would also allow mass
distribution of software on CD-ROM,

where the disc could contain hun-

dreds of programs and would sell for lit-
tle more than the production cost—
perhaps as little as three or four dollars.
The user would use the common

credit on the IC card to pay only for the

software he or she actually uses.

According to Mori, all the major
Japanese microcomputer companies are
currently investigating ways to imple-
ment SSS, but he added that more work
remains to be done.

BBS Gives the People a “Conduit” to Legislators

The California State Assembly (Sac-
ramento) recently switched on an elec-
tronic bulletin board system intended
to provide, in the words of assembly-
woman Gwen Moore, “a way of ex-
tending to the general public information
and participation in government.
The BBS, called the Capitol Connection,
is a pilot project sponsored by the
Utilities and Commerce Committee.
Initially the BBS consists of three
sections, two of which are read-only:
One concerns issues before the com-
mittee, and the other contains abstracts
of bills before the entire legislature.
The third area has two main topics: tele-
computing, which focuses on the im-
pact of personal computers and telecom-
munications on society; and techno-
civics, dealing with the influence of

technology on politics (and vice

versa). The system also lists names and
phone numbers of state representa-
tives and will eventually provide
electronic mail access to those
individuals.

Bob Jacobson, principal consultant
to the Utilities and Commerce Commit-
tee, told Microbytes that “this is the
first one [BBS) we know of that is fo-
cused on policy issues per se and
gives constituents a direct conduit to
members of the assembly. We are
working to shrink the distance between
constituents and the legislature.”
Jacobson said the Capitol Connection is
*‘a bipartisan system,” and that in the
future both Democrats and Republicans
may have their own subconferences
on particular issues.

The system is built around a Com-
paq Deskpro 286 tied to four phone lines
via 1200-bps modems. The software
is a Caucus BBS package running under
SCO Xenix. If the project is success-
ful (and Jacobson says that *“we don’t
really know what successful means at
this time”’), the committee will look into
adapting it to the DEC mainframe
currently being installed in the assem-
bly, provided security measures can
be designed to keep the public out of
confidential assembly business.

For the most part, legislators have
backed the BBS, which has been paid for
out of the committee’s contingency
funds. “The Speaker [Speaker of the As-
sembly Willie Brown] is very much
into office automation,” Jacobson said,
“and he loves this concept.”

Optical Devices Seen as Big Part of Future Desktop Publishing

Desktop publishers will be seeing
heavier use of optical disks and scan-
ners, software that can handle much
longer documents, and synthetic paint
programs that will let them draw with
a pencil instead of ““a brick,”” speakers
told a DTP conference recently. Paul
Brainerd, president of Seattle-based
Aldus (which makes PageMaker),

said most desktop publishing software
can now work with documents of
more than 100 pages, a number that has
increased rapidly from the 16-page
limit of a year ago.

Brainerd predicted much heavier
use of optical scanners for reading text
and graphics from printed sources
into publishing systems. In conjunction
with scanners, CD-ROM and optical
disk storage will allow development of
large databases of graphics images,
similar to the clip files kept by news-
papers. Electronic communication
within companies and satellite offices
will greatly increase the distribution
of “‘electronic newsletters” created with

desktop publishing systems, Brainerd
said.

John Warnock, developer of the
PostScript page-description language
and cofounder of Adobe Systems
(Palo Alto, CA), predicted that
WYSIWYG page layout programs
and document-compiler-type programs
would merge in the near future, giv-
ing users the control and database facili-
ties of the document compiler com-
bined with the flexibility and ease of use
of the WYSIW YG-type approach.
Warnock, discussing paint graphics pro-
grams and synthetic graphics pro-
grams (programs that can work with op-
tically scanned images, such as
Adobe Illustrator), said that paint graph-
ics programs will switch from using

bit-mapped data to using gray-scale data.

Synthetic graphics programs will be-
come more popular “‘because drawing
with a mouse is like drawing with a
brick,” he said. With a synthetic graph-
ics program like Adobe Illustrator,

you can draw with a pencil and

then use an optical scanner to read
the image into the graphics program,
said Warnock. He concluded that
desktop publishing programs will
become increasingly device-
independent.

Bruce Gitlin of Xerox (Rochester,
NY) said the typical desktop publishing
machine will feature a 19-inch dis-
play with 1024 by 1024 resolution, 16
levels of gray (with an option of as
many as 256), 2 megabytes of main
memory, and | to 3 MIPS.

Gitlin also predicted that LANs
will play an important role in depart-
mental and work-group publishing.
However, wider network bandwidths
will be required, said Gitlin, and
those will be supplied by fiber-optic
links transmitting 50 to 100 megabits
per second. He stressed the importance
of optical storage in providing a
means for secondary and future use of
printed information. Scanning is the
bridge between the printed and the elec-
tronic document, Gitlin said.

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and sci-
entific developments that might have an impact on microcomputers and the people who use them. We also want to keep track of
innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and
want to share that information, please contact us. Call 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.
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It takes four of theirs to display the
same text and graphics as one Amdek 1280.

Now, you can create more comprehensive and
detailed documents using the most popular Desk-
top Publishing packages. Because Amdek’s 1280
graphics subsystem puts 1280 X 800 pixels on a big
15" white phosphor CRT.

There are a total of 11 modes. What's more, the

1280 provides complete monochrome and color
graphics compatibility.

Price? The Amdek 1280 monitor and video board
cost only $999. So, if you work with desktop publish-
ing, CAD or Lotus, Amdek’s 1280 graphics subsystem
is clearly your best buy.

The Amdek 1280 provides 1280(H) X 800(V) resolution with these software packages:

GENERAL PC SOFTWARE DESKTOP PUBLISHING

AdvanTex

Ventura Publisher
PageMaker/PC

Frontpage

DeskSet

Pagemaster

Rim Systems

Compound Document Processor
Display Ad Make-up System

Lotus 1-2-3

Symphony
PC-Paintbrush

ANMDEK

Clearly the finest in monitors.

1901 Zanker Road, San Jose, CA 95112

COMPUTER-AIDED DESIGN GRAPHICS SYSTEM TOOLS
AutoCAD MS-Windows

Cadvance GEM

Drafix 1 MetaWindows

In-A-Vision HALO

Generic CADD KEE PC

VersaCAD ADVANCED

Workview

Procad PC

P-CAD System

Phone: 408/436-8570 FAX: 408/436-8187

I1BM is 2 registered trademark of International Business Machines Corp.
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"Toshiba Mak
Out Of Your

The more advanced something There's even a built-in tear bar to
is,the simpler it should be to use. make tearing off the continuous form
That'sexactly what wehadin ~ paper both neat and easy.
mind when we developed our latest You won 't be tearmg your hair

printers, the P321SL and the P341SL.
‘They don't just look sophisticated, they

make turning your hard work into

hard copy a lot easier. out trylng to find and sthch the dip
Their fanfold bypass feature switches anymore. There aren’t any.

eliminates the need to unload the The new front panel lets you choose

continuous form paper when type fonts, pitch, emulation, quiet

using single sheets. dT - mode, lines per inch, page

Just insert and print. Iilllmm - length and more at

Their auto-load fea- Sm— L - the touch of a button.

ture does away with platen crankmg Compatible as they are with

for both fanfold and single sheet paper.  you, the P321SL and P3415L are also
Justpull alever toinstantly and accu-  compatible with IBM Proprinter and

rately load either of them. Graphics Printer! Qume Sprint 112
it oS &q
\
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Toshiba 24 pin letter quality.

9 pin printer guality.
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WHEN PC WEEK
CALLED OUR DEC TERMINAL EMULATOR
THE MOST ACCURATE,
THEY WERE MOST ACCURATE.

Nee " 9 - e

I'he most accurate emulation of the VT/
220 1s VTERM/220, from Coefficient Sys-
tems Corp., of New York. This isn’t very
surprising, since the firm’s original VTERM
was the first DEC terminal-emulation pack-
age for the PC. The current version of
VTERM has 50,000 licensed users '

VTERM/220's emulation of the VT/
220 keyboard, video and escape sequences
is so meticulous that if one disconnects
a real VT/220 terminal and plugs the ca-
ble into the serial port of a PC running
VTERM/220, the host computer won't
know the difference.

VTERM/220 offers the largest
number of file-transfer protocols of any
VT220 emulator. The user has a choice of
Coeflicient's VTRANS-8 and VTRANS-7,
XMODEM, ASCII text and Kermit.

Beyond the accuracy of its emulation ca-
pabilities, VTERM/220's great strength 1s
its flexibility. It can be set up to handle

v- | almost any terminal-communications re-
's | quirement.

For more information about all our products, and for a omplete reprint of the review, call us today at (212) 777-6707 ext. 410.

NEW VTERM /220

Coefficient Systems Corporation 611 Broadway New York, N.Y. 10012 TELEX: 6503156498
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WHAT’S NEW

Zenith’s Flat Technology Monitor.

New NEC PS/2-compatible MultiSync.

Convac displays up to 1024 by 1024.

New Monitors,
More Features

S everal high-quality

color monitors for both
old- and new-generation

video boards have been recent-
ly introduced. Here are

three of the most interesting.

NEC Home Electronics
has two new color monitors,
both similar to the compa-
ny’s popular 13-inch Multi-
Sync monitor. NEC claims
the monitors are compatible
with all modes of the new
VGA graphics adapter on the
IBM PS/2 computers, as
well as with all previous IBM
PC graphics adapters, such
as CGA, EGA, and PGA.

The new MultiSync Plus
measures 15 inches diagonally
and has a maximum resolu-
tion of 960 by 720 pixels. The
MultiSync XL measures 20
inches diagonally and has a
maximum resolution of
1024 by 768 pixels.

Both monitors have a
standard 9-pin connector and a
4-pin BNC connector. NEC
also has a small adapter that
lets you attach the 9-pin
connector to the 15-pin cable
used by the new IBM PS/2
computers.

Price: MultiSync Plus,
$1399; MultiSync XL, $3195.
Contact: NEC Home Elec-
tronics Inc., 1255 Michael

Dr., Wood Dale, IL 60191,
(312) 860-9500.
Inquiry 576.

enith’s 14-inch ZCM-
1490 Flat Technology

Monitor is, as the name im-
plies, a color computer moni-
tor with a perfectly flat
screen surface. The monitor
uses the flat tension-mask
tube technology developed,
patented, and manufactured
by Zenith. According to the
company, advantages of the
flat screen include at least 50
percent increased bright-
ness, 70 percent greater con-
trast, 95 percent reduced
glare, and greater character
and color definition.

The monitor is designed
to support the high-resolution
video output generated by
PS/2 computers and compara-
ble video cards such as the
Zenith Z-449. It will also sup-
port CGA, MDA, Hercu-
les, EGA, and PGA modes.
The unit’s horizontal scan
frequency is 31.5 kHz, and dot
pitch is 0.31mm.

The ZCM-1490 includes

a PS/2-compatible 15-pin cable
connector. The unit weighs
about 40 pounds.

Price: $999.

Contact: Zenith Data Sys-
tems, 1000 Milwaukee Ave.,
Glenview, IL 60025, (312)
699-4839.

Inquiry 577.

onrac, a manufacturer

long known for its high-
end studio broadcast moni-
tors, is offering the 7250, a
19-inch multiscanning
monitor. The company claims
that the unit is compatible
with all popular graphics cards
and all video modes with a
resolution of up to 1024 by
1024 pixels interlaced at
scan rates of from 15.75 kHz to
37 kHz.

The 7250 uses a high-
contrast, antiglare precision in-
line CRT with a dot pitch of
0.31mm. The 7250 also offers
auto-switching between 40-
MHz analog and 16/64-color
TTL, as well as automatic
internal/external sync select.
Price: $2995.

Contact: Conrac, 600

SEND US YOUR NEW PRODUCT RELEASE

If you want us to consider your product for publication, send us full
information about it, including its price, ship date, and an address
and telephone number where readers can get further information.
Send to New Products Editor, BYTE, One Phoenix Mill Lane,
Peterborough, NH 03458. Information contained in these items is
based on manufacturers’ written statements and/or telephone inter-
views with BYTE reporters. BYTE does not represent itself has hav-
ing formally reviewed each product mentioned.

North Rimsdale Ave., Covina,
CA 91722, (818) 966-3511.
Inquiry 578.

Prolog Compiler

he Cogent Prolog
Compiler offers a full im-

plementation of the stan-
dard Edinburgh Prolog lan-
guage with over 150
predefined procedures. It pro-
vides support for real,
string, and database reference
types. The development en-
vironment includes the Prolog
Compiler and Interpreter,
as well as a window-based de-
bugger, a help subsystem,
and a dynamic loader. The
compiler also offers user-
programmable windowing,
screen control, and error
trapping and handling.

Sample Prolog expert-
system, language-processing,
and decision-support pro-
grams are included. It also in-
cludes a run-time version,
which requires an IBM PC or
compatible with at least
256K bytes of RAM. To run
the compiler, you need
384K bytes of RAM.
Price: $200.
Contact: Cogent Software
Ltd., 21 William J. Heights,
Framingham, MA 01701,
(617) 875-6553.
Inquiry 579.

continued
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WHAT'S NEW

Professional
Drawings with Windows

nstinct Plus, a technical

drawing program, runs in the
Microsoft Windows envi-
ronment. Cadlogic reports that
Instinct Plus is the advanced
version of Instinct and operates
with the same interface.

Enhancements in Instinct
include multiple drawing win-
dows and views that you can
work in simultaneously, en-
hanced text-handling and
bit-map capabilities, 512 colors
to choose from, additional
pattern textures, added graph-
ics commands, and eight
levels of Undo. Symbol han-
dling is also enhanced in In-
stinct Plus, offering you the
capability of naming indi-
vidual symbols.

The program requires
Microsoft Windows and runs
on IBM PCs, XTs, ATs, or
compatibles with at least 320K
bytes of RAM. Cadlogic
recommends 512K with a hard
disk drive. You also need an
EGA, Hercules Graphics Card,
or other Windows-compat-
ible device, and a mouse or
other Windows-compatible
input device. Word processors
supported include Windows
Write, Microsoft Word, ASCII
Text Files, and others. It
also supports Windows Paint
and Aldus PageMaker.

Price: Under $300.
Contact: Cadlogic Systems
Corp., 2635 North First St.,
Suite 202, San Jose, CA
95134, (408) 943-9696.
Inquiry 580.

Run IBM Software
on the Atari

C-Ditto, an emulation

program from Avant-
Garde Systems, enables an
Atari 520ST or 1040ST to run
IBM software, including
Lotus 1-2-3 and Flight
Simulator.

The program features up
to 703K bytes of usable mem-
ory (on the 1040ST), mono-
chrome and color graphics
capabilities, serial- and par-

Instinct Plus, an enhanced version of Instinct.

allel-port emulation, and sup-
port of 3%-inch 80-track
drives and optional 5%-inch
40-track drives.

Price: $89.95.

Contact: Avant-Garde Sys-
tems, 381 Pablo Point Dr.,
Jacksonville, FL 32225,
(904) 221-2904.

Inquiry 581.

PC-Based
Background Voice Mail

1though the CAM

(complete answering ma-
chine) is not the first voice-
mail card for PCs, it is the first
to operate in the back-
ground so that the computer
answers the phone even
while you're using your system
for other things. The three-
quarter-length CAM board,
available from The Com-
plete PC, uses proprietary cir-
cuitry to digitize human
speech and proprietary com-
pression algorithms to store
them on a hard disk. A 5-min-
ute message takes about 1
megabyte of storage space on
the disk, or about 3 to 32K
bytes of disk storage for each
second of speech.

The CAM system enables
several people to have private,
password-protected voice
mailboxes and personal greet-
ings for each mailbox. Ad-
ditionally, frequent callers can
be assigned their own mail-
boxes, and confidential mes-
sages left for them. As mes-

sages are read, it is possible to
forward them to other mail-
boxes, and users can listen to
their messages, record out-
going messages, record new
personal greetings, or

change CAM parameters from
a remote Touch-Tone

phone.

The system requires DOS
2.1 or higher, a hard disk,
384K bytes of RAM, a stan-
dard Touch-Tone telephone,
and a Touch-Tone telephone
line. An external speaker,
which plugs into the card, is
also recommended.

Price: $349.

Contact: The Complete
PC, 521 Cottonwood Dr.,
Milpitas, CA 95035, (408)
434-0145.

Inquiry 582.

Sharp’s Newest
Portable ATs

harp Electronics Cor-
poration has a new family
of AT-class portable ma-
chines. The 80286-based por-
tables, which are part of the
new PC-7200 family of “‘com-
pact personal computers,”
are available in two configura-
tions. The PC-7202 has
dual 5%-inch floppy disk
drives, and the PC-7221 has
a single 5 Y%-inch floppy disk
drive and a 20-megabyte
hard disk drive. Both units use

supertwist liquid-crystal
backlit displays with 640- by
200-pixel resolution and
four levels of gray scale. In ad-
dition, the units have PC
AT -style keyboards and Phoe-
nix BIOS. Both weigh ap-
proximately 21 pounds and
come with 640K bytes of
RAM, expandable to 1.6
megabytes on the system
board.

A full-size expansion slot
is built into the side of the ma-
chine. To insert a card, you
remove a small panel from the
side of the PC and slide the
end of the card into the slot,
much the way you insert a
disk. Both systems run at 6, 8,
and 10 MHz and include
serial, parallel, and
CGA/MDA video ports.
Price: 7202, $2995; 7221,
$3995.
Contact: Sharp Electronics
Corp., Sharp Plaza, Mahwah,
NJ 07430, (201) 529-9500.
Inquiry 583.

LX-800 Fast and
Inexpensive

pson’s LX-800 printer,

a 9-pin, 80-column dot-
matrix model, is the com-
pany’s lowest-priced printer.
Epson claims the unit prints
at 180 characters per second in
elite draft mode and 30 cps
in near-letter-quality mode.

Standard features include
a built-in pull-type tractor feed,
a 3K-byte buffer, automatic
single-sheet loading, a parallel
interface, and a one-year
warranty. Also included is a
SelecType front panel that
lets you select fonts, type
styles, and pitches without
having to change DIP switches.
The LX-800 comes with
both roman and sans serif near-
letter-quality fonts installed.
The LX-800 measures 3.6 by
15.7 by 12.1 inches and weighs
11.02 pounds. Available op-
tions are 32K-byte serial and
parallel buffered interfaces.
Price: $269.
Contact: Epson America
Inc., 2780 Lomita Blvd.,
Torrance, CA 90505, (213)
539-9140.
Inquiry 584.

continued
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| Now you can calculate onyour PC .
with the same freedom you have on paper.

MathCAD.™ The first software that
lets you do calculations on your PC as simply
as on a scratchpad. Just define your variables
and enter your formulas anywhere on the
screen. MathCAD not only formats your
equations as they're typed, it instantly calcu-
lates the results, and displays your work in
real math notation.

But MathCAD is more than an
equation solver. In addition to the usual trigo-
nometric and exponential functions, it in-
cludes built-in statistical functions, cubic
splines, Fourier transforms, Bessel functions,
and more. It also handles complex numbers
and unit conversions in a completely trans-
parent way.

wWoa

Inquiry 154

And here’s the best news.
Even with all this power, MathCAD
is so easy to learn, you'll be
using it in an hour. With
MathCAD you can
concentrate imme-
diately on your
problem, not your
computer.

What kind of calculations
can you do with MathCAD? Anything you
have a formula for — from working out your
mortgage payments to solving a heat transfer
problem, or modeling electrical circuit
parameters.

You can display your results as
numbers, tables, or graphs, and combine
them just like you do on paper. Add text

LIMITED TIME OFFER
Buy MathCAD 1.1 before August 31, 1387 at just $248
and receive a FREE upgrade to MathCAD 2.0, to be
released in September at $349 list. You save $100 if
you buy now.
Coming Soon. MathCAD 2.0 Featuring:
* Matrices * More Printer/Plotter Support
o Equation Solving Enhanced Word Processing
» Twice the Speed e And more

. anywhere
= - / to support
" Bz =¥ your work.

, [i$£“~ And try an
P i Ry unlimited num-
RGN ber of “what-ifs.”
L MathCAD lets you

see and record every
step. Then print your
entire calculation in
standard math notation as
an integrated document that
anyone can understand.

Why spend another minute doing
calculations by hand or writing and debug-
ging programs? Put MathCAD to work for you
now, Call today for further information and
the name of a MathCAD dealer near you.

I-800-MathCAD

In Massachusetts: 617-577-1017)

MathCAD

MathSoft, Inc., I Kendall Sq., Cambridge, MA 02139

Requires IBM PC*® or compatible, 512KB RAM graphics card
IBM PC? Internattonal Business Machines Corporation
MathCAD™ MathSoft In
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WHAT’S NEW

Microsoft Mouse for
the PS/2

M icrosoft's ubiquitous
two-button mechanical
mouse is now available for
the IBM PS/2 series pointing-
device port. New driver
software is included that sup-
ports the advanced video
capabilities of the new ma-
chines—CGA Superset
Graphics on the Model 30 and
EGA Superset Graphics on
Models 50 and 60.

The mouse is packaged
with upgraded versions of both
Show Partner and Microsoft
Paintbrush. Both programs are
designed to take advantage
of the new video capabilities of
the PS/2 systems.

To use the PS/2 version
of the Microsoft Mouse, you'll
need at least one 3%-inch
disk drive, DOS 3.3 or higher,
and a PS/2 pointing-device
port. No external power supply
is needed since the mouse
gets its power from the point-
ing-device port.

Price: $175.

Contact: Microsoft Cus-
tomer Service, 16011 North-
east 36th Way, P.O. Box
97017, Redmond, WA 98073,
(800) 426-9400; (206) 882-
8088 in WA and Alaska.
Inquiry 585.

Webster’s On-Line

roximity Technology,

known for its spelling
checkers bundled in elec-
tronic typewriters and other
software products, an-
nounced Webster's Collegiate
Thesaurus, an electronic re-
print of the book. It provides
40,000 entry points,
470,000 synonym responses
(stored rather than rule-
based), meanings, inflection,
and spelling correction. The
thesaurus also lets you place
the synonym automatically
in your text.

It runs on IBM PCs,

XTs, or compatibles with MS-
DOS 2.0 or higher and on
IBM PC ATs with MS-DOS
3.0 or higher. You also
need two floppy disk drives, an
80-column color or mono-

New Microsoft mouse works with the PS/2.

chrome display, and 80K bytes
of free system memory.

Proximity also an-
nounced Webster's Electronic
Dictionary, based on Mer-
riam-Webster’s Vest Pocket
Dictionary. It contains
80,000 words with dictionary
definitions, provides
hyphenation points, and cor-
rects spelling errors. The
dictionary should be available
this month or in September.

The dictionary will also
run on IBM PCs and compat-
ibles and will require 80K
bytes of free memory.

The third Proximity an-
nouncement is Friendly Finder,
a dBASE search utility that
performs what Proximity calls
*“fuzzy” searches. provid-
ing you with up to 16 close
matches each time you
search. The search utility also
has the capability of inte-
grating the fields you find into
other applications.

Proximity a!so an-
nounced that these three prod-
ucts will fit in a total of 80K
bytes in your system, rather
than using 80K for each.
Price: Webster’s Collegiate
Thesaurus, $89.95; Webster’s
Electronic Dictionary,
$89.95 or $129.95 with The-
saurus; Friendly Finder,
$89.95.

Contact: Proximity Tech-
nology Inc., 3511 Northeast

22nd Ave., Fort Lauder-
dale, FL 33308, (305) 566-
3511.

Inquiry 586.

XyWrite Il Plus

Some of the added fea-
tures in the most recent
XyWrite release include a
spelling checker, thesaurus,
and text-redlining and
word-counting capabilities.

The spelling checker
contains a 100,000-word dic-
tionary and a personal dic-
tionary to which you can add
up to 10,000 specialized or
technical terms. You can also
check for errors by word,
phrase, line, file, or list of
files. In the optional Auto-
check/Correct mode, typos are
spotted as you make them.
And finally, the shorthand
feature lets you type a phrase
such as ASAP and get the
full phrase *“as soon as possi-
ble” in return.

The thesaurus is Micro-
lytics’ Word Finder. It provides
220,000 synonyms for
15,000 key words and features
hidden notes, word count-
ing, and the ability to embed
printer control codes in
documents.

XyWrite III Plus runs on
IBM PCs and compatibles with
at least 256K bytes of RAM
and MS-DOS or PC-DOS 2.0
or higher.

Price: $445.

Contact: Xyquest, 3
Loomis St., Bedford, MA
01730, (617) 275-4439.
Inquiry 587.

PC-to-Anything
Communications

C Blast II is a pro-
prietary-protocol commu-
nications program that in-
cludes a new Lotus-type menu
interface and context-sensi-
tive help. It is designed primar-
ily to communicate with
other systems running Blast;
and Communication Re-
search Group has versions of
the software that run under
31 different operating systems,
which include CP/M, Unix,
numerous minicomputer oper-
ating systems, and both
IBM and Amdahl mainframe
operating systems.

The current version is the
fourth major upgrade since the
package was introduced in
1981. PC Blast II is intelligent
enough to sense whether the
remote system is using Blast
and, if so, which version. It
then looks at line quality, and
the two sides agree on trans-
mission speed. The company
claims that file transfer
using the newest Blast protocol
with a 1200-bit-per-second
modem is equivalent to “well
over 2400 bps.”

You can also use PC
Blast II as a standard commu-
nications package when
connected to non-Blast-
equipped remote systems. It
provides, among others, ANSI,
VT-52, and VT-100 termi-
nal emulation and can use both
ASCII and 8-bit Xmodem
transfers.

PC Blast II also includes
an extensive scripting lan-
guage. You can prepare
scripts using any ASCII editor,
and sample scripts are
included.

Price: $250; Blast II for

Unix and Xenix systems, $395.
Contact: Communications
Research Group, 5615 Corpo-
rate Blvd., Baton Rouge,

LA 70808, (504) 923-0888.
Inquiry 588.

continued
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JOR INSTRUMENTS
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DMM-300  $79.95
3.5 DIGIT DMM [ MULTITESTER

Our best madel. A highly azeurata. full func-

tien DMM |caded with many extra features.

Audible continuity, capacitance, transistor,
and d all mone hand-

Iﬁ!mstor Temperature probe, test lsads and

battery ingluded.

+ Basic DC accuracy: plus or minus 0.25%

» DC voitage: 200mv — 1000v, 5 ranges

+ AC voltage: 200mv — 750v, 5 mnges

» Resistance: 200 ohms — 20M ohms,

6 ranges

« AC/DC current: 200uA — 10A_ 6 ranges

+ Capacitance: 2000pf — 20uf, 3 rai

+ Transistor tester: hFE test, NPN, PN

» Tempsrature tester: 0° — 2000° F

+ Conductance: 200ns

+ Fully over-loed protected

+ Input impedance: 10M ohm

Inquiry 128
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JOR INSTRUMENTS

2O0mv

oMv-200

DMM-200  $49.85
3.5 DIGIT FULL FUNCTION DMM

High accuracy. 20 amp current capsbility and
many range settings make thus model ideal for
saricus bench or fisld work. Tilt stand for
hends-free operaticn. 2000 hour battery life
with standard 9v cell. Probes and battery
included.

« Basic DC accuracy: plus or minus 0.28%
« DC voltage: 200mv — 1000v, 5 ranges
* AC voltage: 200mv — 750v, 5 rangss
* Resistance: 200 ahms — 20M ohms,
6 ranges
+ AC/DC current: 200uA — 20A, 6 ranges
+ Fully over-load protacted
* Input impedance: 10M ohm
* 180 x 86 x 37mm, weighs 320 grams

MODEL 2000

and Verticle/Honzontal sync pulses.

* Built-m component tester
* 110/ 220 Volt operation
* X-Y operation * Bright 5” CRT

MODEL 3500

stable viewing of complex waveforms.

+ Delayed and single sweep modes
= Z Axis intensity modulation
» X-Y operation = Bright 5 CRT

JDR INSTRUMENTS

110 Knowles Drive, Los Gatos, CA 95030
(408) 866-6200 ® FAX (408) 378-8927 » Telex 171-110

COPYRIGHT 1936 JOR MICRODEVICES

THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES.
JDR INSTRUMENTS 1S A TRADEMARK OF JDR MICRODEVICES.

$349.95
20 MHz DUAL TRACE OSCILLOSCOPE

Model 2000 combines useful features and exacting
quality. Frequency calculation and phase measure-
ment are quick and easy in the X-Y Mode. Service
technicians will appreciate the TV Sync circuitry for
viewing TV ¥ and TV-H as well as accurate synchroni-
2ation of the Video Signal, Blanking Pedestals, VITS

* Lab quality compensated 10X probes included

$499.95
35 MHz DUAL TRACE OSCILLOSCOPE

Wide bandwadth and exceptional 1TmV/ DIV sensitivity
make the Model 3500 a powerful diagnostic toot for
engineers ar technicians. Delayed triggering allows any
portion of a waveform to be isolated and expanded for
closer mspumon Variable Holdoff makes possible the

* Lab quality cormpensated 10X probes included

+ TV Sync filter

JOR INSTRUMENTS oavinvi-200

DMM-700  $49.95

3.5 DIGIT AUTORANGING DMM

Autorange convenience or fully manual aper-
ation. Selectable LO OHM mode permits
Accurate in-Circuit resistance maasurements
involving semi-conductor junctions. MEM
mode for measursments relative to a specific
reading. Probes and battery included.

* Basic DC accuracy: plus or minus 0.5%

+ DC voltage: 200mv — 1000v, autoranging
or 5 manual ranges

*= AC voltage: 2v — 750v, autoranging
or 4 manual ranges

+ Resistance: 200 ohms — 20M ohms,

autoranging

+ AC/DC current: 20mA — 10A, 2 ranges

+ Fully over-lozd protected

= Audible continuity tester

+ Input impedance: 10M ohm

* 150 x 75 x 34mm, weighs 230 grams

DPM-1000

3.5 DIGIT PROBE TYPE DMM

DMM-100 $29.95
35 DIGIT POCKET SIZE DMM

Shirt-pockat portability with no compromise
in featurss or accuracy. Large, easy to read
.5” LCD display. 2000 hour battery life with
standard 9v cell provides over two years of
average use. Probes and battery includad.

* Basic DC accuracy: plus or minus 0.5%

+ DC voitage: 2v — 1000v, 4 ranges

= AC vohage 200v — 750v. 2 ranges

+ Resistance: 2k ohms — 2M ohms. 4 ranges
+ DC curirent: 2mA — 2A, 4 rangss

+ Fully over-load protected

+ Input impedance: 10M ochm

+ 130 x 75 x 28mm, weighs 195 grams

$54.95

Autoranging. pen style design for the ultimate in portability and

ease of use. Custom 80 pm LSl chip increases rediability. Audible

continuity tester and data hold feature for added convenience.
Case. test leads and batteries ncluded.

= TV Sync filter

2 YEAR
WARRANTY
ON ALL
MODELS

+ Basic DC accuracy: plus or minus 1%

* DC voltage: 2v — 500v, autoranging

* AC vottage: 2v — 500v, autoranging

+ Resistance: 2k ohms — 2M ohms,
autoranging

« Fully over-ioad protected

* Input impedance: 11M ohm

+ 162 x 28 x T7mm, weighs 75 grams

MasterCard |
-

ORDER TOLL FREE
800-538-5000

OR VISIT OUR RETAIL STORE

1256 SOUTH BASCOM AVE.

SAN JOSE, CA. (408) 947-8881




WHAT'S NEW

The PC Upgrade Path

w ith all the hoopla
about the new PS/2 ma-
chines, you might think that
the original IBM PCs had been
long relegated to junkyards
or dusty corners, but products
continue to be introduced
for the original IBM work-
horse. Here are two.

Addcard is a low-cost
unit that adds four half-length
expansion slots to the five
available in the original IBM
PC. Since Addcard uses one
of the five slots, there are eight
cards after adding Addcard,
four full-length and four half-
length.

The new expansion slots
let you mount half-length cards
horizontally (parallel to the
motherboard). The cards oc-
cupy the empty space be-
hind the left floppy disk drive
and next to the power supply.
Price: $79.
Contact: Merak Industries,
8704 Edna St., Warren, MI
48093, (800) 231-4310; in
Michigan, (313) 562-9768.
Inquiry 589.

eanwhile, Prism Elec-
tronics has started ship-

ping the PC-Bandit, an ac-
celerator circuit card for the
IBM PC, XT, and compat-
ibles that runs at a clock speed
of 4.77 MHz only. The PC-
Bandit doesn’t require an ex-
pansion slot. Instead, it fits
into the socket of the system’s
current 8284 clock chip.
The only additional steps
needed for installation are
to connect two wires: one to
the DMA chip, the other to
the motherboard for software-
selectable speed changing.

Two versions of PC-Ban-
dit are available. One, for sys-
tems with 150-nanosecond
memory chips, increases sys-
temn speed to 7.4 MHz; the
other, for older systems with
200-ns memory chips, in-
creases system speed to 6.7
MHz.
Price: $69.95.
Contact: Prism Electron-
ics, 14682 Northeast 95th St.,
Redmond, WA 98052,
(206) 881-1088.
Inquiry 590.

The PC-Bandit upgrades 4.77-MHz PC systems.

WordPerfect
for Laptops, Amigas,
Ataris, and Macs

w ordPerfect Execu-
tive, designed for lap-
tops, combines a spread-
sheet, word processor, and a
group of management utili-
ties, such as a calendar, note-
book, and calculator.

Executive uses the shell
of WordPerfect’s Library, al-
though some minor changes
have been made to the calen-
dar, which now archives the
dates after 21 days rather than
7. The calculator, on the
other hand, is changed substan-
tially. Library’s Notebook
is changed to a run-time ver-
sion with two parts: one for
keeping notes and the other for
names and addresses.

Executive’s spreadsheet
is a subset of WordPerfect’s
previous version. Text
graphics are kept; bit-mapped
graphics are removed.

The word-processing
function is also similar to
WordPerfect, with the spell-
ing function left in and the
thesaurus removed.

The company reports that
you can have all modules resi-
dent on a 640K-byte ma-
chine. It requires an IBM PC
or compatible with at least

512K bytes of RAM, MS-DOS
or PC-DOS 2.0 or higher,

and it comes on both 3'%- and
5%-inch disks.

WordPerfect also an-
nounced plans to ship a version
of WordPerfect for the
Amiga, and Macintosh and
Atari ST versions will
follow.

Price: WordPerfect Execu-
tive, $249; WordPerfect for the
Amiga and the Atari, $395
each.

Contact: WordPerfect

Corp., 266 West Center,
Orem, UT 84057, (801)
227-4010.

Inquiry 591.

Transportable Hard
Disk

est known for its hard

disk drives and other peri-
pherals designed for DEC
VA Xmate systems, dmi now
has a 20-megabyte portable
hard disk system designed for
all PC ATs and compat-
ibles. Unlike Tandon’s recent-
ly introduced Personal Data
Pacs, which require Ad Pac
“mother units” for plugging
in the Pacs, dmi’s units simply
plug into the back of the
computer system.

The dmi microPortable
Disk System is a shock-
mounted 3 Y2-inch hard disk
drive that’s housed in a case
that measures 1.5 by 4 by

5.75 inches. You can connect
the unit to the AT’s hard

disk controller using a special
cabling kit that also pro-

vides power to the drive via a
parallel connector on the

rear of the microPortable. The
unit weighs about 2 pounds
and has an average access time
of 65 ms.

For installations where
security is needed, the disk
unit has a key lock on the
rear of the case that discon-
nects the drive-select line.
The drive can also be un-
plugged and carried away in
just a few seconds. The drive
heads automatically park on
power-down, and the company
claims the disks can take up
to a 60-g shock without
damage.

Price: $1095.

Contact: dmi, 27635

Forbes Rd., Suite H, Laguna
Niguel, CA 92677, (714)
955-2422.

Inquiry 592.

80387 Available Now

' ntel Corporation’s end-
user version of its 80387
math coprocessor has a
clock speed of 16 MHz. The
80387 has been optimized
for the 80386 to provide the
highest possible floating-
point performance. It directly
extends the 80386 instruc-
tion set to include trigonomet-
ric, logarithmic, exponen-
tial, and arithmetic
instructions.

The 80387’s object code
is directly compatible with
8087 and 80287 math co-
processors, so it can be
used immediately with a
large variety of software, in-
cluding Lotus 1-2-3 and
Symphony, Autodesk’s Auto-
CAD, Ansa’s Paradox, Bor-
land’s Turbo Pascal, and
Javelin.
Price: $795.
Contact: Intel Corp., 5200
Northeast Elam Young Park-
way, Hillsboro, OR 97124,
(503) 629-7354.
Inquiry 593.
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SHARPEN
YOuR IMAGE

800 x 600 EGA

® 100% Multisync Compatible ® 100% IBM EGA Compatible

® CGA DoubleScan (just like ® 132 Column Drivers for Lotus
IBM’s new VGA!) 1-2-3 and Symphony

® Drivers for AutoCAD, ® 80 x 66 for Desktop

Windows, GEM, Ventura, Publishing

Pagemaker and more.

Genoa’s SuperEGA™ board is the easiest way to get the best out
of your high-resolution monitor—and the popular CAD/CAM
and desktop publishing programs. And, SuperEGA also sup-

ports CGA, CGA DoubleScan (to 640 x 400), MDA, Hercules,
and EGA, thanks to Genoa’s exclusive AutoSync™ capability.
So now you can get high performance at a reasonable cost—

and look sharp!
SuperEGA and AwtoSync trademarks of Genoa . /
swstomsCorpommMum:y:cssatrwemtko!NEc - SYSTEMS CORPORAT'ON
:om? Eectn:nm Lw 1-2-3 and Symphorrl/—Lco:us -
evelopment Conpration] Socvstes s Iarcus Comy 73 E. Trimble Road, San Jose, CA 95131
b oy i sl et FAX: 408-434-0997 Telex: 172319

Research, Inc.; AutoCAD—AutoDesk, Inc.; Veniura—Xerox
Corporation; Pagemaker—Aldus Comporation, - Inquiry 99 Telephone: 408-432-9090



WHAT'S NEW

SY STEMS

TIi’s Multiuser 80386

he System 1300 from
Texas Instruments is based

on the 80386 and will sup-
port up to 32 users. TI claims
it’s the first 80386 system to
use error-correcting-code
(ECC) memory for high re-
liability. The basic System
1300 comes with 4 mega-
bytes of high-speed RAM that
can be expanded to 16
megabytes. Included are 16K
bytes of cache memory, and
mass storage can be expanded
up to 2.1 gigabytes. Sixteen
terminal ports are standard.

The System 1300 uses
the TI System V operating en-
vironment, based on Xenix
System 5 from Microsoft. A
SCSI port is standard. TI
offers two base models of the
1300: The Model 1325 has
182 megabytes of hard disk
storage, and the Model
1350 has 364 megabytes of
storage. A 60-megabyte car-
tridge-tape backup unit is stan-
dard with both.
Price: Starts at $27,495.
Contact: Texas Instruments
Inc., Data Systems Group,
P.O. Box 809063, DSG-
123, Dallas, TX 75380, (800)
527-3500.
Inquiry 594.

More Toshiba
Laptops

he T1000, Toshiba’s

new 80C88-based laptop
computer, weighs 6.4
pounds. It comes with a single
720K-byte 3%-inch disk
drive, 512K bytes of RAM
(with a card you can give it
128K bytes more and 640K
bytes of Lotus/Intel/
Microsoft expanded memory),
and an 80 by 25 supertwist
LCD. MS-DOS 2.1 is in ROM.
There are six ports: paral-
lel, serial, RGB color video,
composite video, 5%-inch
drive, and external numeric
pad. Internal space is also
available for a modem.

Toshiba is also offering

TI’s System 1300: 32 users on an 80386.

its new T1200, which is similar
to the T1100 Plus but has a
20-megabyte hard disk drive
(78-ms access time). The
T1200 uses an 80C86 that runs
at4.77 or 9.54 MHz. It
weighs 10.8 pounds and has a
supertwist display, a 720K-
byte 3%-inch disk drive, MS-
DOS 3.2, and 640K bytes

of user memory along with
384K bytes of LIM EMS
memory. SideKick is also in-
cluded. Options include an
expansion chassis with five
slots and an external 5 % -

inch disk drive.

Price: T1000, $1199;

T1200, price not yet availab.e.
Contact: Toshiba America
Inc., Information Systems
Division, 9740 Irvine

Blvd., Irvine, CA 92718, (714)
380-3000.

Inquiry 595.

One EaZy PC

enith’s eaZy pcis a
low-cost, small but com-
plete PC-compatible hard-
ware/software system with a
Macintosh-like interface.
The company claims it can be
up and running within §

minutes of being unpacked.
The operating system inter-
face, called MS-DOS Man-
ager, was designed by
Microsoft and uses windows
and drop-down menus. The
eaZy pc is an “all-in-one” de-
sign, with a black-and-

white monochrome screen that
is permanently attached to

the system unit with a base that
allows the screen to tilt and
swivel. The 14-inch screen
uses a black-on-white dis-
play, like the Macintosh. It
uses the same type of dou-
ble-scan CGA as the IBM PS/2
Model 30, which results in

a resolution of 400 lines.

The eaZy pc is designed
with 3%-inch disk drives. It
has a footprint of slightly
over 1 square foot. The ma-
chine uses an NEC V-40
microprocessor, has a clock
speed of 7.14 MHz with
zero wait states, and has 512K
bytes of RAM. A mouse
port and a parallel printer port
are standard. There are no
expansion slots, but add-on
cartridges will be available.
Upgrades will include mem-
ory, internal modems, and
a serial port.

The system is available in
three configurations. The
Model 1 has a single 3'2-

inch disk drive; the Model 2
has two 3'%-inch drives;

and the Model 20 has a single
3'%-inch drive and an inter-
nal 20-megabyte hard disk.
Price: Model 1, $999;
Model 2, $1199; Model 20,
$1699.

Contact: Zenith Data Sys-
tems, 1000 Milwaukee Ave.,
Glenview, IL 60025, (800)
842-9000, extension 1.
Inquiry 596.

HP’s 68020
Workstation

he 318M from Hew-

lett-Packard is a mono-
chromatic workstation
based on a Motorola 68020
processor running at 16.6
MHz. A 68881 floating-point
arithmetic coprocessor is
standard, as is 4 megabytes of
high-speed RAM using 1-
megabit chips and Motorola’s
paged memory-manage-
ment unit.

The system comes with a
17-inch monochrome display
with a resolution of 1024 by
768. Standard interfaces in-
clude the HP-IB (IEEE-

488) with DMA, RS-232C,
ThinLAN (IEEE 802.3/
Ethernet), and HP-HIL
(human interface loop).

The 318M uses the HP-
UX operating system, which is
compatible with the Unix
System V interface definition.
The base model has a single
built-in 3%-inch floppy disk
drive. The system is also
available with an 80-megabyte
hard disk drive and a 60-
megabyte tape backup unit.
Price: $7800; with 80-
megabyte hard disk drive and
60-megabyte tape backup,
$14,550.

Contact: Hewlett-Packard,
1820 Embarcadero Rd., Palo
Alto, CA 94304, (415) 857-
1501, or call the nearest HP
sales office listed in the
white pages.

Inquiry 597.

continued
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12 MHz Multifunction Card

ATI-386

ADVANCE TOTHE
LEVEL

12 MHz Multifunction Card

QOur versatile muiltifunction card features a system bus of 12MHz. Sockets
on board to handle up to 2.5 MBytes of memory, one serial port, one
parallel port, one game port. Opt:onal secand serial port available.

ATI-386

The ATI-386 AT board is a high-performance system board that provides
the primary etements for building advanced personal computers. The
board is functionally compatible with the system board in the IBM AT
However, it contains an 80386 microprocessor. 32-bit access to data and
other features that give it over twice the performance of an 3MHz IBM AT

Other features include cownward compatibility witn IBM 8 bHz AT, one
MByte 32-bit on-board memory expandable to 16 MByte, a socket for the
Intel 80387 math co-processor and more

ATI-386-64

The ATI-386/64 Board features the same spec fications as the ATI-386 AT
board as well as on-boarc 64 KByte cache memory, cacheable to a full 16
MByte memory space to achieve nearly zero-wait state operation at full
speed.

ATI-6/12 System 286
The ATi System 286-12 runs at an amazing speed of 12MHz. That's 20%
faster than the IBM* Personal System 2 50/60.

And to protect your existing investment, we've built-in a normal-speed
mode as well. A few simple keyswokes will switch you to 6MHz operation
mode, when recessary.

Combine the ATI System 286-12 with our MegaGraph Plus EGA board to
get superb graphics perfarmance. Or expand your system’s main memory
with the ATl Muitifunction card. Expand from singie-user to multi-user
system with up to five disk drive slots and eight exoansion slots. 6/8 & 6/10
MHz systems also available.

Professional Image Board

The new Professional Image Board is a PC board which allows an ordinary
home video camera (color or black-and-white) to be piugged into an IBM
PC/XT/AT pe-sonal computers or IBM compatibles. Now, live, fast action
scenes can be instantly captured in full cotor and frozen. The frozen
pictures can be stored on a floppy or hard disk. The frozen pictures can
also be transmitted to any remote computer in the world via modem or
network.

Alronics

AT1 Tnternational Inc.
e s U Dellver fPdvanced Technology
IB30 McCandless Dr. Milpil;ls CAL 95035 USA
(108) 912-33-41 TLX: 510-600-6093 FAX: (408} 9 12-1674

Inquiry 18

Southern California Contact: CNT Marketing

16580 Harbor Bivd.. Ste. J, Fountain Valley, CA 92780 (714) 839-3724
Texas contact: ATronics 14900 Landmark Blvd., Suite 411 Dallas, TX
75240 (214) 980-2518 FAX: (214) 490-6525

IBM & ATronics are trademarks of their respective companies
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WHAT'S NEW

PERIPHERALS

High-Quality Slides
from Data

he ModelViewer Series
DI-300 is a digital image
recording system that out-
puts computer-generated de-
signs to 35mm slides or in-
stant color prints. The unit can
process up to 24 bits of
color information, producing
up to 16.7 million simulta-
neous colors.

The unit connects direct-
ly to engineering workstations,
computer systems, and net-
works and operates indepen-
dently of video RGB sig-
nals. ModelViewer software
resides on the computer and
runs with DEC, Sun, Apollo,
and IBM PC systems. A
general-purpose software
driver kit is available for in-
terfacing the Model Viewer to
proprietary or custom soft-
ware environments.

The software processes
an image file that can be either
bit-mapped or vector data.
The unit connects to the sys-
tem’s RS-232C serial port.
Color photographs are gener-
ated by sequentially expos-
ing the red, green, and blue
components of an image.
Exposure is controlled by a
time-based algorithm.

The Model Viewer system
includes a high-resolution film
recorder, a graphics proces-
sor, a software interface, a
35mm camera back, and an
instant print camera back.
Price: $9000.

Contact: Dawa Innovations,
323 New Boston St., Wilming-
ton, MA 01887, (617) 933-
8170.

Inquiry 598.

New ThunderScan
Can Produce Halftones

hunderware has intro-
duced an enhanced version
of its ThunderScan high-
resolution optical digitizer for
all models of the Macin-
tosh. The unit, which fits into
the Apple Imagewriter in
place of the printer ribbon,
now produces true Post-
Script-compatible halftones.

A 35mm slide from the DI-300 digital image recording system.

With a halftone image, un-
like a bit-mapped image, you
can modify the contrast and
brightness. Software included
with ThunderScan also lets
you add captions and produce
special effects such as fram-
ing, image shaping, rotation,
inversion, and line screens.

Other new features in-
clude support of multiple file
formats, including Encap-
sulated PostScript (EPSF),
Draw format (PICT), Tag
Image File Format (TIFF),
MacPaint (PNTG), and
ThunderScan’s own file format
(SCAN). Also new are a
lasso tool for selecting irregu-
larly shaped areas, support
of a larger clipboard for the
Macintosh SE and Plus, and
a what-you-see-is-what-you-get
option.

ThunderScan now comes
packed with Power Port, which
makes the unit compatible
with the Mac Plus and SE.
Power Port connects to the
Plus or SE’s external disk drive
port and provides one con-
nector for the disk drive and
another for ThunderScan or
another peripheral. You can
also connect ThunderScan
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to a Macintosh II with an op-
tional adapter. It can con-
nect directly to a Macintosh
with 128K or 512K bytes.
Price: $249; Mac 11

adapter, $49.

Contact: Thunderware

Inc., 21 Orinda Way, Orinda,
CA 94563, (415) 254-6581.
Inquiry 599.

High-Performance
Mac Keyboards

he MAC-101 and
MAC-101/ADB are full-

function keyboards for the
Macintosh that are similar in
design to the 101-key en-
hanced keyboard for IBM PCs
and compatibles. The
MAC-101 is designed for all
models of the Macintosh
from the 128 on up, while the
MAC-101/ADB takes ad-
vantage of the new features of
the Macintosh SE and Mac-
intosh II. The MAC-101/ADB
has built-in Apple Desktop
Bus connectors, which allow
daisy-chaining of up to 16
input devices, including
mouse, graphics tablet. and
joystick.

Both keyboards have 15
user-definable function keys

and come with a keyboard
enhancement program called
101-KEYS that installs as a
desk accessory and lets you as-
sign macros to the function
keys. A predefined 101-KEYS
macro file is included for
Microsoft Word 3.

Price: $169.95.

Contact: DataDesk Inter-
national, 7650 Haskell Ave.,
Van Nuys, CA 91406, (818)
780-1673.

Inquiry 600.

24-pin Printer Does
Color, Too

F ujitsu is offering a new
series of low-cost 24-pin
printers. The DL3300 is an
80-column unit, and the
DL3400 prints up to 136
columns. Both offer three
printing speeds: high-speed
draft at 288 characters per sec-
ond, regular draft at 216
cps, and letter-quality at

72 cps.

Courier 10, Prestige
Elite, and Compressed fonts
are standard. Other type-
faces are available in optional
font cards. All printer func-
tions are selectable using front-
panel switches, and fre-
quently used settings can be
stored in memory. The
printers come with a standard
Centronics parallel inter-
face. An RS-232C interface is
optional. You can easily up-
grade both units to print in
seven colors by using the
optional color kit.

The printers emulate the
IBM Proprinter XL, the IBM
Graphics Printer, and the
Diablo 630. Epson JX-80
codes are available for color
printing.

Price: DL3300, $795;
DL3400, $995; serial inter-
face, $30; color kit, $100.
Contact: Fujitsu America
Inc., 3055 Orchard Dr., San
Jose, CA 95134, (408) 946-
87717.

Inquiry 601.

continued




It’'s time you got on the Freeway !

The best
communication software.

B0:00:88

You don’t have to get stuck in the potholes
of computer communications.

You don’t have to put up with the crooked lanes
of obsolete communication software.

Not when you can get on the Freeway !




Automation: You shouldn’t waste your time with simple chores. So Freeway automates
your communication. It stores over 20 settings for each host you call in its Phonebook. If a
number is busy, Freeway will redial until you get through. And, in addition to the
Autopilot, Freeway includes a powerful script facility, with access to all Freeway's features.
For instance, a script can wait until 2 a.m., call a BBS, check for mail, and download any
new files, leaving you an exact transcript.

The most powerful

Just because Freeway is easy to use, doesn’t mean it's weak. Freeway is communication

software by and for the power user.

Control: Freeway gives you far more detailed control than just the usual baud rate and parity. You have seven filters for incoming
and outgoing text. You can specity the characters used for flow control, and the length of a Break. In all, you have control of over
50 settings, most of which can be different for each phone number.

And remember, just because Freeway is powerful, doesn’t mean it's difficult. The advanced features are as accessible as the

basics, via fast menus with keyboard shortcuts.

is the best comm

The easiest to use

Take Freeway's simple menus and clear
displays. Add the arrow keys and the Escape
and Enter keys. The result is powerful but
straightforward communication — at your
fingertips.

phone numbers (and other settings) for

up to 100 computer systems. You just use
the arrow keys to pick the number you want,
hit Enter, and leave the dialing to us.

@ Phonebooks: Freeway lets you store the

Autopilot: Computer communication is

more than just placing a call. You have to

log on to the other computer, and often
type introductory commands. Freeway
provides an “autopilot’’ to relieve you of this
chore. You simply go through these
preliminaries once, with the autopilot noting
your every move. Then, when you next call,
the autopilot will do the work for you.

Setting Up: Setting up Freeway is a piece

of cake! The parameters you need —

baud rate, parity, and even the number
to call — are gathered in simple menus. To set
them, you just zip through with arrows and
Enter, and then save them in the Phonebook.
Later, changing one or all of them isjust aseasy!

BRK & TBK ©

OJONOJO,

FREEWAY-55

Hain Henu

Fort: COML 00:60:680

On-Line Help: Even though Freeway is

very easy to use, we all need a hint now

and then. Every line of every menu has
on-line help at the touch of a key.



Over 30,000 satisfied users

of previons version (KX-COM)

Crosstalk® Emulation: At the touch of a function key, you can switch from the menu
interface to a command line interface. Crosstalk® users will feel right at home, and
everyone can use whichever interface suits them best.

Terminal Emulation and File Transfer: We haven't forgotten the basics. Freeway emulates
ANSI VT-100, VTS2, and TTY. It offers seven file transfer protocols, including the new
ultra-fast, ultra-reliable Freeway protocol. Why a new protocol? Because it is better — it
sets many parameters automatically, adapts packet sizes to line conditions, and, in short,
gets files through the first time.

Gory details: TTY, VT100, VT52 emulation. 75-115.2k baud. ASCII, Kermit, Xmodem,
Ymodem, Ymodem batch, Compuserve-B, and Freeway protocols supported. Phonebooks
store over 20 parameters for each host, including phone number, baud rate, LF filter, bit 8
filter, fold to uppercase, null line and tab expansions, flow control characters, and
intercharacter and interline delays. Privacy passwords protect phonebooks. Global
parameters separated from host-dependent parameters. Script facility, with full power of
Freeway. Includes conditional branches, subroutines, and string and numeric variables.
Elapsed session time available as a script variable. Autopilot replays logon sequence. Big
digital clock. Can beep, call a host, or run a script at specified times. Session time limit
warning. Emulation of Crosstalk® interface; lots of extra commands. Copy, erase, rename
files. Built-in page and line editors. Configurable for most modems, including non-Hayes.
Auto-redial; programmable number of and delay between tries. Parallel command and
menu interfaces. On-line help for each menu line. Cleans windows. Cooks omelettes.

nication software.

It seems unbelievable to get such a complete communications software z 4 95
package for only $24.95. But it's true! With its many powerful features, 1]

Freeway handles all your communications applications with ease. It

has full terminal emulation, full file transfer capabilities, baud rates up ON I Y '

to 1}{5200, and many other feai_ures, and it uses a}fl tfxe easy Freeway o
interfaces with pop-up menus. Freeway is a powerful tool, and it is .
only $24.95! (non-copy protected) Intrcductory price
FREEWAY> Advanced

Freeway Advanced has of course all the power and simplicity of

Freeway with more features there when you need them: B

e Crosstalk emulation and a powerful script language jammed with

features Crosstalk® doesn’t have. A BBoard script is supplied free as ONLY !

an application (callers can change drives, directories, and upload and Iatiodnck 2
download files using any protocol). troductory price

e More communication parameters; filters, flow control, delays. Pass-
words protect phonebooks and unattended mode. (non-copy protected)

System Requirements: IBM PC, XT, AT, or PS/2 or 100% compatible.

KORTEK INC.
505 Hamilton Avenue

' ) Palo Alto, California 94301
Kortek BBoard (415) 327-4589 Ord erl?ggogglé't]?g érfg ¢ (415)327-4555

Or, send a check or major credit card number, including $5 for
postage and handling, CA residents add 7% sales tax
Crosstalk® is a registered trademark of Digital Communication Associates Inc.

Kortek Inc. has no affiliation with and no relationship with Digital Communication Associates Inc

Artag, Lincoln Graphics & JDLH lnqunry 139




WHAT’S NEW

Elephant Has Large
Memory

A s the name implies,

the Elephant-12 memory
board from American
Micronics can handie up to 12
megabytes of memory on a
single-slot board for the IBM
PC AT and compatibles. It
will support up to 8 megabytes
of EMS and 12 megabytes

of IBM extended memory, or a
combination of the two.

Using 100-nanosecond 1-
megabit chips, the board will
operate at up to 12 MHz
with one wait state. The Ele-
phant comes with intelli-
gence that provides split-mem-
ory configuration without
the need for setting DIP
switches. The board is
guaranteed for two years.
Price: $695 with OK bytes;
$6095 with 12 megabytes.
Contact: American Mij-
cronics Inc., 17831 Skypark
Circle, Suite C, Irvine, CA
92714, (800) 443-6315; in
California, (714) 261-2428.
Inquiry 602.

Graphics Board Has
Two Coprocessors

umber Nine Computer

Corporation’s high-per-
formance graphics card for
IBM PCs and compatibles is
based on both the Intel
82786 graphics coprocessor
and the Texas Instruments
TMS34010 graphics micropro-
cessor. In the Pepper SGT,
the Intel chip primarily handles
display processing, per-
forming functions such as hori-
zontal line drawing at high
speed, while the TI chip serves
as a control processor,
monitoring the activities of the
Intel device. Additional
functions performed by the
Intel chip include hardware
windowing and panning/scroll-
ing; the TI chip handles ro-
tation, scaling, and processing
of downloaded custom
algorithms.

One megabyte of video
memory is standard, and the
board also emulates CGA
and MDA modes. EGA com-

ADD-INS

The Elephant packs up to 12 megabytes into a PC AT slot.

patibility is optional.

Without using special display
drivers, the Pepper SGT re-
places IBM text with a 16- by
19-color character cell

array, some 300 percent sharp-
er than standard EGA text.

Using variable scan mon-
itors, you can display 640 by
480 resolution with up to
256 colors, or 16 colors can be
shown at resolutions of
either 800 by 600 or 1280 by
480. If you use an IBM
monochrome monitor, resolu-
tion is 1280 by 350.

The Pepper SGT is com-
patible with numerous popular
software packages. includ-
ing Microsoft Windows, Lotus
1-2-3, Ventura Publisher,
and AutoCAD.

Price: $995.

Contact: Number Nine
Computer Corp., 725 Concord
Ave., Cambridge, MA

02138, (617) 492-0999.
Inquiry 603.

20-MHz 80386
Motherboard for ATs

omputer Classifieds

has a new 20-MHz 80386
replacement motherboard
for the IBM PC AT and com-
patibles. Included on the
motherboard are two 32-bit
slots that can contain either
2 or 8 megabytes of RAM each
(for a maximum of 16
megabytes), a floppy disk drive
controller that supports
both 5%-inch and 3'-inch
floppies, built-in EGA sup-
port, two serial ports, a paral-
lel port, and sockets for

both 80287 and 80386 copro-
Cessors.

A ROM setup program
for the motherboard lets you
set parameters such as pro-
cessor speed, DMA speed, and
number of wait states upon
boot-up.
Price: $4000.
Contact: Computer Classi-
fieds Inc., 17830 State Rd. 9,
Miami, FL 33162, (800)
331-5150.
Inquiry 604,

Standard Hard Disks
in an Amiga

miga 1000 owners can

connect up to four stan-
dard ST506/412 hard disk
units to their systems by using
the Phoenix Hard Disk
Controller from RS Data
Systems.

The board uses DMA in
conjunction with on-board
high-speed sector buffers to
transfer data at the limit of the
Amiga expansion bus
(about 25 megabits per sec-
ond). DMA transfers from
the sector buffer occur in paral-
lel with transfers from the
hard disk.

The Phoenix will also
support a 2-gigabyte laser disk.
as well as a streaming-tape
backup unit. It comes with its
own power supply, cables,
auto-configure backplane, ex-
pansion enclosure, and
driver software. Designed to
Zorro specifications, the
Phoenix auto-configures under
version 1.2 of AmigaDOS.
Price: $450; with 20-mega-
byte hard disk, $995.
Contact: RS Data Systems,

7322 Southwest Freeway, Suite
660, Houston, TX 77074,
(713) 988-5441.

Inquiry 605.

Boost Your EGA with
the Kicker

f you own an EGA card

and a MuitiSync or compat-
ible monitor, Aristocad says
its low-cost, plug-in enhance-
ment board—named the
Kicker—will boost resolution
from 640 by 350 up to 800
by 560 or 800 by 600 with cer-
tain software.

The Kicker plugs into a
standard EGA feature adapter
and includes software
drivers for GEM Desktop and
Ventura Publisher (at 800
by 560) and AutoCAD (at 800
by 600). According to
Aristocad, drivers will soon be
available for Microsoft
Windows and VersaCAD.
Price: $195.

Contact: Aristocad Inc.,
333 Cobalt Way, Suite 107,
Sunnyvale, CA 94086,
(408) 245-2138.

Inquiry 606.

Ethernet for the
Macintosh Il

Com Corporation and

Apple Computer have
jointly developed an Ether-
net network interface for the
Macintosh II. The adapter,
which is being sold by Apple,
is called EtherTalk.

Using EtherTalk, a Mac

IT can link directly to a 10-
megabit-per-second Ether-
net network such as 3Com’s
3System. The board is de-
signed to take advantage
of the Mac II’s NuBus
architecture.
Price: $899.
Contact: Apple Computer
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014,
(408) 996-1010.
Inquiry 607.

continued
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THE WORLD’S SMARTEST

PERSONAL VOICE MAIL

“Hello. I'm not available right now. Please
wait for the tone and leave a detailed
message. Touch the star to listen to what
you’ve recorded.’

PERSONAL MESSAGES

FOR FREQUENT CALLERS

“Hello, I'm not ...[#]... Dad! I'm not here,
but my computer knows exactly where I am
and will pass your message on to me
immediately. Wait for the tone and tell me
where you are. I'll call you right back’

REALLY PERSONAL MESSAGES

FOR FREQUENT CALLERS

“Hello, I'm not avai ...[*]... Tess!
Sweetheart! I'm in the car, picking up your
Sflowers. My car phone number is 993-1234
if you need me. Otherwise, see you at
seven. Kiss-kiss-kiss!”

MESSAGE FORWAROING

“Hello. This is your answering machine
calling...[*]... Three new messages.
Message one was received at 3:52PM
today.’

nswering machines are irritating
Abccause they are so dumb. Even

the best of them. For only $349,
we’ll give you personal voice mail for
your PC, and turn it into the world’s
smartest answering machine. All
without disturbing whatever else you’ve
been doing on the PC.

How smart is “smartest?”” The
examples above . . . uh . . . speak for
themselves. Sure, your PC can answer
the phone in your voice, and let you
retrieve messages remotely from any
touch-tone phone. And it can call you
to deliver your messages.

But give your friends and associates
their own voice mailboxes. The ability
to interrupt your greeting and start
recording immediately. To deliver
messages to each other as well as to
you. The ability to transfer to other
extensions. Even let them change their
minds and their messages. Give them

Inquiry 52

y

all this and you’ll never again have to
apologize for making people talk to a
machine.

In your business, it will relieve your
secretary of the burden of taking routine
messages. And relieve you of the
burden of transposed telephone
numbers. In business or in personal use,
it works 24 hours a day. Without
irritating your callers like mere
answering machines do. All while
you’re running your spreadsheet, word
processor or just about anything else.

ANSWERING MACHINE

MULTIPLE VOICE MAIL BOXES

“Hi. This is the operating systems group.
We’re out to lunch, but you can leave a
private message by dialing 11 for Chip, 12
for Morris, 13 for Joel and 14 for Bob. Or
you can wait for the tone to leave a
message for our secretary’’

INCREASED SECRETARIAL PRODUCTIVITY
“This is Gordie’s voice mailbox. Please
wait for the tone and leave a message. My
computer knows where I am at all times and
will call me immediately with your message.
If you need to speak to someone right away,
touch zero to transfer to my secretary.’

DON'T FORGET MOM!

“This is Chip. Please ...[*l... Hi, Mom. I've
been waiting for your call. How's Europe?
Thanks for remembering my birthday. Sorry
I missed you, but I had to run some
errands. See you Thursday at the airport”’

OUTGOING MESSAGES

“This is Joel's computer calling. Just a
reminder for Lynne and Bonnie — We have
a budget review tomorrow morning at 8:00
o’clock. See you there’

We call the world’s smartest
answering machine “CAM? For
Complete Answering Machine. We call
ourselves The Complete PC. And CAM
is just the beginning of a whole line of
smart products designed to help you get
more from your personal computer.

You should call (800) 634-5558
today for the name of the CAM dealer
nearest you.

So tomorrow, you can give your old
answering machine to someone who
doesn’t mind annoying people.

THIZCOMPLETEPC

More from your personal computer

521 Cottonwood Drive ® Milpitas, California 95035
800 634-5558 @ 408 434-0145 ® FAX 408 434-1048

© 1987 by The Complete PC, inc. Complete Answering Machine]” CAM™ are trademarks of The Complete PC. Ads by TRBA
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WHAT'S NEW

SOFTWARE © PROGRAMMING LANGUAGES AND AIDS

Blyth Announces
Omnis Products

E xpress is a new appli-
cations-development front

end for the Omnis 3 Plus re-
lational database, which runs
on the Macintosh. The utili-
ty will be an integral part of all
Omnis 3 Plus packages and
will enable Omnis 3 users to
develop a working database
in near-record time using Ex-
press alone, Blyth reports.
The process involves defining
only the database files and
fields, after which Express
automatically generates all
screens, menus, and reports. If
you're not satisfied with the
designs created by Express,
you can further customize
the forms by using the usual
Omnis 3 Plus commands.
Blyth also announced
plans for a Windows-based
superset of Omnis 3 for the
IBM PC, which will give users
simultaneous access to the
Omnis database from IBM PCs
and Macs.
Price: stand-alone version

dled with Omnis 3, $575.
Contact: Blyth Software
Inc., 2929 Campus Dr., Suite
425, San Mateo, CA 94403,
(415) 571-0222.

Inquiry 608.

A Crib Sheet for
Macintosh Programmers

he Programmer’s On-

Line Companion is a disk-
based database reference to
Inside Macintosh, volumes I
through IV and the Apple
Numerics Manual. The pro-
gram controller resides in
5K bytes of RAM, and the ref-
erences can be accessed
from the editor screen. You can
also add to or modify the
system calls, system globals,
and assembly equate defini-
tion in the volumes.

The Programmer’s On-
Line Companion runs on the
128K Mac, 512K Mac, and
the Macintosh Plus.

Price: $34.95.
Contact: Addison-Wesley
Publishing Co., Jacob Way,

944-3700.
Inquiry 609.

Prolog for the 80286

MYV Prolog is the first

Prolog that allows full use
of the 16-megabyte address
space of the 80286, according
to Automata Design Asso-
ciates. It runs with Xenix-286
or Microport’s System V,
or on AT&T’s 6300 Plus with
AT&T Unix System V.

A.D.A. reports that you
can communicate with an un-
limited number of concur-
rent processes by System V
messages, and the language
can serve as the record-locking
manager for a Prolog
database.

The company is planning
an 80386 version, which will
take advantage of the core
32-bit design of VMV Prolog.
Price: $400.

Contact: Automata Design
Associates, 1570 Arran Way,
Dresher, PA 19025, (215)
646-4894.

Network
Operating System
for PS/2 Line

INES/386 is a network

operating system for
80386 systems, and, ac-
cording to Banyan, it is com-
patible with the IBM PS/2
Models 80, 50, and 60. The
program provides commu-
nication with asynchronous
hosts via VT-100, VT-52,
IBM3101, and TTY emulation.
File transfer through the
Kermit protocol is also
available.

A VINES/386-based
server connects to a LAN by
installing a LAN interface
board into an empty slot in the
IBM PC.

Banyan Systems reports
that shipments for the first ver-
sion, which runs on the
Compagq 386, will begin No-
vember 1, 1987.

Price: $3995.

Contact: Banyan Systems
Inc., 115 Flanders Rd.,
Westboro, MA 01581,
(617) 898-1000.

of Express, $99; Express bun- Reading, MA 01867, (617) Inquiry 610. Inquiry 611.
SOFTWARE @ BUSINESS AND OTHER
Crosstalk Mk.4 The program runs on and payroll functions. In- Price: $199.

rosstalk Mk.4, an en-
hancement of the Cross-

talk communications pro-
gram, features CASL
(Crosstalk Application
Script Language), which in-
cludes statements, opera-
tors, and functions that enable
you to manipulate windows,
data files, and numeric and
alphanumeric data. Up to
15 communications sessions
can take place simulta-
neously in windows or individ-
ually in full-screen format.

Mk.4 supports Crosstalk,
Kermit, Xmodem, and Ymo-
dem file-transfer protocols
and emulates many terminals,
according to Digital Com-
munications Associates. The
company also reports that
the program supports all asyn-
chronous, full-duplex
modems.

IBM PCs and compatibles with
MS-DOS or PC-DOS 2.0

or higher and at least 256K
bytes of RAM.

Price: $245.

Contact: Digital Communi-
cations Associates Inc., 1000
Holcomb Woods Pkwy.,
Roswell, GA 30076, (404) 998-
3998.

Inquiry 612.

Accounting Module
for VP-Planner

C PA + is an integrated
accounting module that

includes checks, deposits,
payables, sales/receivables,

ventory and job-costing func-
tions are in the works for
future versions, according to
FrontRunner Development,
the company that designed the
module in conjunction with
Paperback Software.

The module does not
have an audit trail capability,
although the company re-
ports that enhancements are in
the works at this time. Writ-
ten with VP-Planner macros,
you do have the capability
to customize the module by
modifying certain routines.

VP-Planner runs on IBM
PCs and compatibles with at
least 256K bytes of RAM
(or 320K when using multi-
dimensional files), MS-
DOS or PC-DOS 2.0 or high-
er, and a CGA, EGA, or
Hercules Monochrome Graph-
ics Adapter.

Contact: Paperback Soft-
ware, 2830 Ninth St.,
Berkeley, CA 94710, (415)
644-2116.

Inquiry 613.

ApTech Announces
First Product

alled a Daily Business

Tool, Abraxas is a win-
dow-based accounting and
management program for
small- and medium-size
businesses. As you enter
checks, deposits, sales, in-
voices, and time cards,
Abraxas posts debits or
credits in real time to all ac-
counts, creating a complete
audit trail. It balances your

conlinued
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Introdu

Publishing

Solution

LOGITECH $

MOUSE 179

with Publisher Software

Our Mouse and Publisher Soft-
ware is the complete solution for
people who want to produce great
looking, attention getting docu-
ments without having to master
a lot of complex commands
and typographical jargon. It’s

easy to learn, fast to use, and it gets
you the results you need right now. _

Page Layout Made Easy
You don't have to be a graphic de-
signer to get professional quality
results. Create and edit text right
on the page. We offer design tem-
plates, automatic layout in 1-4
columns, automatic flow of text
around graphics, and vertical and
horizontal rulers to guide you.

Typography Made Easy
Select from over 61 fonts repre-
senting 14 typefaces, in sizes suit-
able for headlines, subheads and
text. We provide optimal line
spacing automatically. You adjust
for special effects.

Graphics Made Easy

Use our ClipArt or create your
own using LOGIPAINT, PC
Paintbrush or MS Windows Paint
software. You can shrink or
expand your graphic images to fit.
You can also modify. rotate or
copy them.

ing Logitecht
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Produced on a dor matrix printer. Laser printer
support also included.

30 Day Money-Buck Guarantee
3 Year Warranty

Inquiry 136 for End-Users. Inquiry K47 for DEALERS ONLY.

C

To place a credit card order
call our special toll-free number:

800-231-7717
Call toll-free in California:
800-552-8885

' .'YES | Iwantto produce great

« looking documents now!
LOGITECH Publisher Package $179
1 w. Serial Mouse and Pius Sofrware
1 w. Bus Mouse and Plus Software

Add $6.50 for shipping and handling. California
residents add applicable sales 1ax. Prices valid
inUS. only.

Total Enclosed &

7 VISA [] MasterCard [J Check Enclosed

Card Number Expiratiun Date
Signature

Nane

Address

Cay State
Zip Phone

DEALER INQUIRIES WELCOME

BIOGITECH

LOGITECH. Inc.
305 Veterans Blvd., Redwaod Ciy, CA 94063
Tel: 415-365-9852
In Europe:
LOGITECH SA, Swilzerland
Tel: 41-21-879656 » Telex 458 217 Tech Ch
In Italy:
Algol Logitech Spa 39-2-215 5622
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WHAT'S NEW

SOFTWARE © BUSINESS AND OTHER

books and updates client
and vendor lists. ApTech re-
ports that it is impossible to
duplicate transactions.

The program is written in
Nantucket Clipper. It includes
user-defined color capabili-
ty and comes in single-user and
multiuser versions. The sin-
gle-user version is currently
available and requires an
IBM PC or compatible with at
least 512K bytes of RAM
and a hard disk drive. The
multiuser version is sched-
uled for release in September.
Price: single-user version,
$695.

Contact: ApTech Inc.,

P.O. Box 2366, Binghamton,
NY 13902, (800) 443-

3732.

Inquiry 614.

QuikSave Forces You
to Back Up Your
Hard Disk

Q uikSave is a backup
program that you store on
your hard disk. You can as-
sign up to nine backup sched-
ules, and during power-up

the program calculates the
number of days since each
backup. When it’s time for a
backup, the program

flashes a warning screen. Then
it asks if you want a backup,
which it will perform automati-
cally, or you can tell it to

wait until the next day. If you
have a clock, it will auto-
matically remind you; other-
wise, it will wait for you to
enter the date. QuikSave also
lets you see when the last
backup occurred for each per-
son with a backup schedule.

Micro Interfaces reports
that the program performs a
disk check, making sure
that your disk is error-free be-
fore backing up data.

On IBM PC XTs, it can
back up 10 megabytes of data
in less than 8 minutes, and
it can back up the same amount
in 4 minutes on IBM PC
ATs and compatibles. It cor-
rects up to 3200 errors per
floppy disk and is capable of

WHEARNING

QuikSave's warning screen alerts you when a backup is necessary.

backing up 360K-byte,
720K-byte, and 1.2-megabyte
floppy disk drives. You can
store 400K bytes on 360K -byte
floppies and 1.5 megabytes
of information on 1.2-megabyte
floppies.

The program runs on
IBM PCs, XTs, ATs, and com-
patibles with MS-DOS or
PC-DOS 2.0 or higher and at
least 360K bytes of RAM.
Price: $99.
Contact: Micro Interfaces
Corp., 16359 Northwest 57th
Ave., Miami, FL 33014,
(800) 637-7226.
Inquiry 615.

Keep Track of 177
Countriesona PC

C-Globe gives you ac-
cess to 177 countries on
world and continent maps,
and with overlays you can show
major cities, population
densities, and elevations.
Using the database, you
can display information on de-
mographics, health statis-
tics, political parties, economic
trends, and balance of trade
statistics. Other data includes
climate, currencies, time
zones, and tourist attractions.
In another table, you can
see countries ranked in terms

of population, area, eco-
nomic growth, and commodity
production.

The program comes on six
5'%- or 3%-inch floppy disks,
and it is copy-protected. You
can copy PC-Globe to a hard
disk up to four times.

The program runs on
IBM PCs, XTs, ATs, and com-
patibles with two floppy
disk drives or one floppy and
one hard disk drive. At least
256K bytes of RAM is required
along with MS-DOS 2.0 or
higher and a Color Graphics
Adapter.

Price: $59.95.

Contact: Comwell Systems
Inc., 21630 North 19th Ave.,
Suite B-4, Phoenix, AZ
85027, (602) 869-0412.
Inquiry 616.

Project Tracker

I nstaPlan offers you seven
views for developing a plan
interactively and turning it
into a presentation. Using out-
line-based activity schedul-
ing, you lay out your projects
from the top down in a natu-
ral list-making format. Out-
lines can have up to 11

levels, and they are automati-
cally indented. Each level
summarizes schedules, human
resources, and cost, and

you can create a rough plan and
see schedules and budgets.

As the project develops, you
don’t have to undo the de-

tails you’ve already entered.
You can output the informa-
tion in tabular, Gantt, and pre-
sentation form.

You can assign work to
groups of people or individ-
uals, and the spreadsheet
has columns you can use for
people or budgets and rows
for activities. After you assign
the work, the program auto-
matically summarizes what it
will cost and how many
people it will take. If any indi-
vidual becomes overworked
with one assignment, you can
let InstaPlan redivide the
work, and the program makes
the necessary changes to
budget and worker-hour totals.
On a 640K-byte IBM PC or
compatible, you can have over
600 activities.

The tracker module fea-
tures a reference plan system
that allows for detailed vari-
ance analysis from individual
work assignments to the
total project: tracking sched-
ule, human resources, bud-
get, and cash-flow control.
The tracker module is an
option, and it adds three addi-
tional variance views.

A calendar is provided
with the program, which you
can set up with holidays and
vacations for InstaPlan to take
into account when assigning
work.

The program has desk-
top-presentation facilities that
create overhead slides, pro-
posals, and handouts on the
IBM Proprinter or graphics
printer, Epsons and compat-
ibles, and the Hewlett-Pack-
ard LaserJet Plus.

InstaPlan runs on IBM
PCs and compatibles with at
least 640K bytes of RAM
and MS-DOS or PC-DOS 2.0
or higher.

Price: $99; tracker option,
$50.

Contact: InstaPlan Corp.,

655 Redwood Hwy ., Suite 311,
Mill Valley, CA 94941,

(415) 389-1414.

Inquiry 617.
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GetYour Hands

More Solutions,

LOGITECH $99
MOUSE
with Plus Software $119

Purchase our

i 81 @ bestselling
i ° i == LOGITECH
i == # 1| Serial or Bus

Mouse and Plus

]

4| Package with
EDITORS| CADD, Paint
CHOICE |  and Publisher

software at very affordable prices.
Each package is a complete solu-
tion that gets you the results you

need right now.
*139

CADD
Solution

Our Mouse, Plus Software and
LOGICADD (Generic CADD 3.0
plus DotPlot). Everything you
need to turn your PC into a full
featured CADD workstation. It’s
the complete solution for dimen-
sioned line drawing and CADD.

ey
camon 149

Our Mouse, Plus Software and
LOGIPAINT (PC Paintbrush).
With 11 type fonts and a 16 color
palette, it’s the paint set that’s used
by professional and beginning
users alike. LOGIPAINT files
move easily into both LOGICADD
and Publisher documents.

Publishing

Solution $179

Our Mouse, Plus Software and
PUBLISHER Software (PFS:
First Publisher). It’s the complete
package that makes it easy to pro-
duce high-impact, professional
looking documents.

Generic CADD is a tridemark of Generic Software. PC Paintbrush ts a trademark of ZSoft Corp. PFS: First Publisher is a trademark of

Software Publishing Corp

Inquiry 148 for End-Users. Inquiry 149 for DEALERS ONLY.

*  Card Number

To place a credit card order
call our special toll-free number:

800-231-7717

Call toll-free in California:

800-552-8885

---------------------------

. YES ' I want the .
. « LOGITECH Mouse solution! *
. LOGICADD Package $189 -
« [ w. Serial Mouse and Plus Software
[ w. Bus Mouse and Plus Software .
- LOGIPAINT Package $149
* [ w. Serial Mouse and Plus Software .
. [] w. Bus Mouse and Plus Software 4
* PUBLISHER Package $179 -
. [ w. Serial Mouse and Plus Software 3
[ w. Bus Mouse and Plus Software

« Add $6.50 for shipping and handling. California 2
« residents add applicable sales tax. Prices valid ~ »
T inUS.only.

Total Enclosed $

+ [ VISA 1 MasterCard [ Check Enclosed «

*  Signature

* Name

: Address

« City State
.

« Zip Phone

BWOGITECH

LOGITECH, Inc.
805 Veterans Blvd. ,Redwood City, CA 94063
Tel: 415-365-9852
In Europe:
LOGITECH SA. Switzerland
Tel: 41-21-879656 = Telex 458 217 Tech Ch
In Italy:
Algol-Logitech Spu 39-2-215-5622
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WHAT'S NEW

SOFTWARE © SCIENTIFIC AND ENGINEERING

Numerical Control
Modeling on the
IBM PC

nimod is a three-di-
mensional solid-modeling
program that generates nu-
merical control instructions for
machine tools. The pro-
gram runs on an IBM PC, XT,
AT, or compatible with a
10-megabyte hard disk drive,
640K bytes of RAM, a math
coprocessor, and an EGA or
CGA.
The Unimod solid
modeler is integrated with En-
code’s Encodraft mechani-
cal drafting system, which is an
add-on program for use
with AutoCAD. After design-
ing the model on the IBM
PC with Encode’s Encodraft
program, Unimod generates
the machine cutting instruc-
tions. A library of 3500 ma-
chine-specific postprocessing
routines are included that
you can use to send instructions
to specific types of machine
tools, such as lathes or milling
machines. Encode also uses
a machine-instruction pro-
gramming language, called
Genesis, which you can modify
for special applications.
You can also interface the sys-
tem to a variety of finite-
element programs such as
NASTRAN, Patran, and
ANSYS.
Price: between $5000 and
$8000.
Contact: Encode Inc., 12
Cotton Rd., Nashua, NH
03063, (603) 882-4666.
Inquiry 618.

Unit Conversion

Q uikInfo is a memory-
resident program that lets
you convert horsepower to
kilowatts or gallons to cubic
feet, or any number into its
equivalent unit in another mea-
surement system. Hundreds

of conversions are possible,
and the equivalencies are
grouped by category. You can
also export and import to

and from other application pro-
grams. Other information is

A three-dimensional machine tool modeled by Unimod.

available in the program, such
as common engineering and
scientific physical constants.
And you can add or delete
conversion units or tables and
position windows, screen
colors, and other appearance
items as well.

To run QuikInfo, you
need an IBM PC or compatible
with at least 80K bytes of
RAM.
Price: $49.
Contact: Plies Develop-
ment Corp., 2110 Crystal
Hills, Houston, TX 77077,
(713) 493-3679.
Inquiry 619.

Two-Dimenional CAD
Program Cut to $99

SA Group has cut the
price on TurboCAD from
$395 to $99. The program
features automatic dimension-
ing, drafting capabilities,
and dot-matrix printing. You
also have the choice of op-
erating in menu-driven or com-
mand-driven mode.
Drawing tools include up
to 256 line thicknesses, 100
line and arrow types, user-
definable hatching patterns and
grid, zoom, and three cur-
sor types. You can define cir-
cles seven ways, and the
program provides 128 layers.
Other features include win-
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dowing facilities, a scientific
calculator, print spooling,

the ability to configure the pro-
gram for up to 10 output de-
vices at a time, and DXF,
HPGL, and ASCII file
formats.

MSA also announced
version 2.0 of TurboCAD,
which will feature multiple
views, three dimensions, speed
enhancements, extended
file exchangeability. a macro
language, and improved
zoom and pan capabilities.

TurboCAD runs on the
IBM PC, XT, AT, and compat-
ibles and supports most dig-
itizers, plotters, printers, and
mice, according to MSA.
Price: $99.

Contact: MSA Group Inc.,
12021 Wilshire Blvd., Suite
370, West Los Angeies, CA
90025, (213) 473-8711.
Inquiry 620.

New Titles
in Chemistry Series

OMPress added three
new programs to the Con-
cepts in General Chemistry
series. They emphasize drill
and practice for introduc-
tory chemistry students. Diag-
nostic error evaluation lets
the student know what terms
are incorrect or if the error
is in the formula or coefficient.
Chemical Reactions pro-
vides practice in writing and

balancing equations for
combination, decomposition,
replacement, and ionic re-
actions. The next program,
Oxidation-Reduction Reac-
tions, focuses on balancing oxi-
dation-reduction equations
and offers 70 problems that
cover both acidic and basic
media. The last program, Re-
action in Aqueous Solution,
contains 239 problems cover-
ing precipitation reactions,
weak electrolyte formation,
and formation of partially
soluble gases. Other titles in
the series include Chemical
Stoichiometry and The Mole
Concept.

The series runs on an
IBM PC with at least 256K
bytes of RAM, a CGA, and
a graphics monitor.
Price: $50 per title.
Contact: COMPress, P.O.
Box 102, Wentworth, NH
03282, (603) 764-5225.
Inquiry 621.

Drawing Chemical
Structures on the Mac

hemlIntosh DA from
SoftShell is a desk acces-
sory that enables you to
draw a chemical structure and
transfer it to your word-pro-
cessing document. without
leaving the word processor.

The program has tools
for placing symbol strings,
drawing nine bond types,
and four straight arrows, which
include reaction, equilibri-
um, resonance, and dashed. It
has an undo facility, on-line
help, and other features that let
you print, resize objects and
text, and save and open docu-
ments. You can draw solid
or dashed circles, ovals, and
arcs by dragging the mouse
outside the circle or oval to
specify the desired arc.

The program runs on the
Macintosh and requires a mini-
mum of 512K bytes of
RAM and two floppy disk
drives or a hard disk drive.
Price: $295.

Contact: SoftShell Co.,

P.O. Box 632, Henrietta, NY
14467, (716) 334-7150.
Inquiry 622.







ALPS r2000

There's something for everyone in Then look at our P2000 Series.
the ALPS. There's our top-of-the-line P2400C;
Because the ALPS family of Dot  which zips along at 360 cps, prints 7
Matrix Printers has everything it takes colors and is jam packed with smart

to handle any business need. features. Our amazingly fast black-and-
Need a printer that can takeona  white P2100; with a cruising speed of
department full of PCs? 400 cps. And our P2000; voted one of




N TAKE
LE FAMILY.

e
|
=
ALPS a020
PC Magazine's “Best of 1986 But whichever ALPS you choose,
It you need something more you'll find they all have something in

personal, try our ALQ Series. Both the common. Each is an exceptionally well
ALQ300"and ALQ200™print superb  thought out machine.

letter quality text and high resolution To see how, our tour continues on
color graphics. And they do it quickly, the next page.

easily and economically.




THERE A
POINTS OF

To handle
= < any kind of paper,
=== " &3 A" numerousfeed
| @ :@ methods
] A are offered,
Y ) including
I
: i “ bottom feed...
| STy
\
\\\
\\ R\\
R
\
‘Ql@
= automatic
single sheet
feed...
r ‘
=€ —€ = Convenient multiple
- - ~ \
F/:‘ %\ g \@,@ font cartridges bring
: i paper-saving req] versa tility to text
I I push tractor Jelardiineg
I ' feed...
i |
1
=
€ ———€=x Push-button front
- \]
,’/ = @:@ Snap in/out, interchange- panel and special
: o able 24- and 18-pin print features menu both
v T ] and pull heads ensure software control printing func-
: o o tg © feed compatibility and eliminate tions without DIP
1 : a eed. costly service calls. switches.
1

No other printer company has Like a choice of print modes: draft,
thought to include so many useful correspondence and letter quality.
features in their machines. Or bothered Plus an expandable print butfer that
to make them so easy to use. frees up your computer for other jobs

Of course, there are more ALPS  while the ALPS is still printing.
attractions than the ones you see above. And no matter how complicated




RE MANY

INTEREST.

Long-lasting ribbons print crisp
black and white or brilliant
seven-color output.

POWER mm HOST =8 HOST =em HOST  mam HOST
ON LINE ERROR PAPER OUT " INT mam DRAFT mEm 10 -5
ADJUST CART 1 -HD 12 8
CART 2 La 17 3
PROP 4

LINE FORM INSERT TYPE PRINT CHAR LINE
FEED FEED SHEET STYLE MODE PITCH SPACING

/ # g ¢ #

the job may be, our control panel PCs and software.
makes it simple. You just push a button Best of all, they're especially
to change type styles, feed paper, compatible with the way you run

reprint data, or do most anything else.  your business.
As for compatibility, ALPS
printers run with most all the leading




THE

ARE SPEC

I At 06% At 08% At 10% At 122 At 06% At Dax

$1,000.00 $1,000.00 $1,000.00 $1,000.00 $2,000.00 $2,
$1,005.00 $1,006.87 $1,008.33 $1,010.00 $2,010.00 2,
$1,010.03 $1.011.70 $1,013.38 $1,015.05 $2,020.05 $2.
$1,015.08 $1,018.76 $1,010. 44 $1,020.13 $2,030.15 32,
$1.020.15 $1.021.84 $1,023.53 $1,025.23 $2,040.30 s2,
$1.025.25 $1,026.95 $1,028.65 $1,030.235 $2,050.50 $2,
$1.030.3e $1,032.09 $1,033.80 $1,035 50 $2,060.76 2.
$1,03%.53 $1,037.25 $1.038.96 $1,040.68 $2,071.06 $2.
$1.040 71 $1,042.43 51,044 18 $1,085.88  $2,081.41 $2.
$1,045.91 $1,047 .85  $1,049 38 $1,0%1 11 $2,081.82 32,
$1.051. 14 $1,052.88 $1,054.63 $1,05¢ 37 $2,102.28 2,
$1,056.40  $1,058,15 $1,055.90  $1,061 65 $2,112.75 32,
$1.081.68 $1,063.44  $1,065.20 $1,066.96 123.36  $2,
$1,066.09 $1,.068.76 $1.070.53 $1,072.29 N 32,

$1,072.32 $1,074.10 $1,075.88 31,077.66
$1.077.68  $1,079.47  $1,08t.26 $1,003.04
$1.083.07 $1,084.87  §1,086.66 $1,088. 48
$1,088, 49 $1.090.29 $1,082.10 $1,093.9¢
$1,083.93 $1,095.74 $1.,007.58 $1.099.3
$1,009.40 $1,101.22 $1,103.05 $t, 104,
$1,104 .90 $1,108.73 $1,108.56 $1.110.
$1.110.42 $1,112.26  $1,114.10 39,115,
$1,115.97  $1,117.82  $1.119.67 31,121
$1.121.55  $1,123. 41 $1,125.27  s1.127
$1,127.18 $1,129.03 $1.,130.90 $1.13
$1,132.80  $1,134.67  $1,136.55  $1,17
$1,138.46  $1,140.35  $1,142.24 $1.1
$1,134.15% $1,146.05  31,147.95 1,1
$1,149.87  $1,151.78  $1,153.69 81
$1,155.62  $1,157.54 $1,159.45 $1,
$1,161.40  $1,163.33  $1,165.25 81
$1,167 .21 $1,169.14  $1,171.08 31
$1,173.04  $1,174.99  $1,176,93 §
$1,178.91 $1,180.86 $1,182.82 ¢
$1,184.80  $1,186.77  $1,188.73
$1,180.73 $1,192.70 $1,194 88
$1,196.86  $1.198.67  $1,200.85
$1,202.86 $1,204.66  $1,208.65
$1,208.68  $1,210.68  $1,212.69
$1.214.72  $1,216.74  $1,218.7%
$1,220.79 $1,222.82 $1.224.84
$1,226.90  $1,228.83  $1,230.97
$1,233.03 $1.235.08 $1,237 .17
$1,239.20 $1,241.25 $1,243.3

Here's something you probably
won't see in any other printer ad.

Namely, everything from letter
quality text and high resolution color
graphics to transparencies, 16-inch-
wide spreadsheets and six-part forms.

Fact is, most printers can't handle

000
¢13

023.

033

D43,

053
064
074
084

095 .

108
1186

128.

137
148

Principal amount $1000 Principal Amount $2000 Principal Amount $3000

At 10% At 2% Av 06% At 08% At 10%

00 $2,000.00 $2.000.00 $3,000.00 $3,000.00 $3,000.00
33 $2,016.67 $2,020.00 $3.015.00 $3,020.00 $3,025.00
40 $2.026.75 42,030 .10 43,030.08 $3,035.10 43,040 12
52 $2,036.88 $2,040.25% $3,045.23 $3,050.28 $3,05%5.33
68 $2.047.07 $2,050.45 $3,060.45 $3,085.53 $3,070.60
S0 $2,057.30 $2,060.70 $3,075.75 $3,060.85 $3,085.96
17 $2,067.59 $2.071.01 $3,091.13 $3,096.20 $3,101.39
49 $2,077.93  $2.081.36 $3,106.58 33,11t 74 $3,116.89
87 $2,088.32  $2,091.77 $3,122.12  $3,127 30 $3,132 .48 :
29 $2,098.76  $2,102.23  $3,137.73  $3,142.94  $3,148.14
77 $2,109.25 $2,112.74 $3,153,42 $3,158.65 $3,163.88 )
30 $2.999.80  $2,123.30  $3,169.19  $3,174 .44 $3,179.70
88 $2,130.40 $2,133.92 $3,185.03 $3,190.32 $3,195.80
$1 $2,141.05 $2,144.59  $3,200.95 $3,206.27  $3,211.58
20 $2,151.78 $2,15%.31 $3,216.96 $3.222.3¢0 $3,227.63
=g $2,162.51 $2,166.09  $3.233,05  $3,238.41 $3,243.77
S 173.33 $2,176.92 $3,245. 21 $3,254 .80 $3,259.99
©®  $2,187.80 $3,265.46 $3,270.87  $3,276.23
" 198.74  $3,281.79  $3,287.23  $3,292.67
.303.87 $3,309. t4
.320 18 $3,325.68
,336.78  $3,342.231
353.47 $3,358.02
"4 $3,3715.82
7 392.69

-

such a wide range of work. Then

again, most aren't built like the ALPS.
Our printheads are precisely

engineered to produce exquisite letter

quality text. Yet they're rugged enough

to churn out over 200 million characters.

No matter how hard you work them.




VIEWS
TACULAR.

June 5, 1987

e ALPS
Purchasing Manager
Cofumbia School of Computing

2400 Alpine Avenue
Interface, VT 02100

Dear Ms. Dos:

Thank you very much for your order of 50 ALPS dot matrix
printers.

You'll be happy to know that we sent out your full shipment
yesterday. So the printers should arrive in plenty of time
for your summer session

-\oﬁ’—
-
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Your new course offering, "The PC Printer and Its Role in
Modern Business" sounds fascinating. And you've chosen the
pertect printers for it

ALPS printers are deisgned to print virtually anything a
business will ever need. Letters, color graphics, spread-
sheets, even six-part forms. And they print 1t all faster
7 and easier

* What's more, few printers are as quiet. Or as reliable

But of course, you already know all this. That's why you
chose ALPS printers in the tirst place

Again, thank you for making ALPS the official printer com-
pany of the Columbia School of Computing

And please iet us know how your PC Printer course works out

Sincerely

-z 2? "
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At P, Crisp
T 2 T T A T O R TSR DT,

And because the ALPS are seems to be forever. They come with
compatible with all kinds of software,  a full one-year limited warranty. And
they can produce all kinds of images.  with normal care, they’ll give you over
Plus, if you haven't heard, they runat  five years of spectacular work. Without
exceptionally quiet noise levels of a speck of trouble.
under 55 dBA. Can any other printer make you

What's more, they'll run for what  look this good?




AND THE CR

“ ..the speed, print quality, and
other thoughtful features of the
ALPS P2000... make this wide-
carriage 9-pin matrix printer my
favorite new printer of the year”

—PC Magazine

“ALPS America keeps on com-
ing back with more attention-
getting dot matrix printers.’

—PC Magazine

As you can see, our printers even
have the best ink.

But if you're the type who's not
easily swayed by popular opinion,
consider this:

Since our first printers were

“The ALPS ALQ300 and
P2400C are both rugged
wide-carriage dot matrix
printers with excellent
letter quality type...”

—PC Magazine

“To distinguish letter-quality
from daisywheel output re-
quires a magnifying glass’

—PC Week

introduced in the U.S. in late 1985,
ALPS America has become one of the
fastest growing printer companies in
the country.

Which should come as no surprise.
Atter all, ALPS printers are built



[TICS AGREE.

“..s0 quiet that we doubt “...its controls are the
even a library would need most accessible of any
the ‘quiet’ mode?”’ printer we have used...”

— InfoWorld

“In almost every phase of con- “ ..a real workhorse
struction, ALPS seems to have printer that prints faster
relied on sturdier materials than others in its price
than it might have had to— range and is loaded with
something which is a definite features...”

advantage for the user.”

—PC Products
by ALPS Electric, a $2.0 billion, simple idea.
International Fortune 500 company To bring you the most intelligent,
that's been successtully manufacturing versatile and reliable business printers
and marketing computer printers on the market.
worldwide for over a decade. At prices you can't help but

And doing so by following a very  agree with.




MACHINE

PRINT METHOD

O HERE'S Y
TO TH

PRINT MODE/SPEED

P2000

9-pin serial dot matrix.
Black and white.

Dratt 250cps
Correspondence 125cps
Letter quality 50cps

P2100

|
- I

18-pin serial dot matrix.
Black and white.

Draft 400cps
Correspondence 200cps
Letter quality 80cps

P2400C

18- or 24-pin serial

24-pin  18-pi

i " dot matrix. D
e raft 360cps  250c
2 Color and black and Correspondence 180cps
white. Letter quality ~ 120cps 125¢
ALPS;
.
r ALQ200 18- or 24-pin serial dot 24-pin  18-pi
[ — — matrix. Draft 240cps 200c
Color and black and Correspondence 120cps
‘ white. Letter quality 80cps 100c
| ‘
| —
}_ S
| ALQ300 18- or 24-pin serial dot 24-pin  18-p1
o - matrix. Draft 240cps 200c
Col_or and black and Correspondence 120cps
- . ’ white. Letter quality 80cps 100c




OUR GUIDE
E ALPS.

SPECIAL
NTERFACE PAPERFEED BUFFER EMULATIONS SIZE FEATURES
entronics Push/pull tractor, | 4KB standard, Epson FX and MX | Width: 244" Two font cartridge
rarallel and bottom and rear expandable Series Depth: 16.5" slots. Automatic
35-232C serial teed, automatic to 260K B. Height: 5.5” copy feature. Quiet,
rorts standard. single sheet Weight: 33 Ibs. below 55dBA
loading standard. Carriage width: 16.5" | operation. Excellent
Single bin sheet 136 columns at 10 multi-part forms
feeder optional. pitch. 272 columns capability.
at 20 pitch. l-year warranty.
“entronics Push/pull tractor, | 4KB standard, Epson FX and MX | Width: 24.4" Two font cartridge
»arallel and bottom and rear expandable Series, DEC. Depth: 16.5" slots. Automatic
35-232C serial feed, automatic to 260K B. Height: 5.5" copy feature. Quiet,
yorts standard. single sheet Weight: 37.9 lbs. below 55dBA
loading standard. Carriage width: 16.5" | operation. Excellent
Single bin sheet 136 columns at 10 multi-part forms
feeder optional. pitch. 272 columns capability.
at 20 pitch. l-year warranty.
—entronics Push/pull tractor, | 4KB standard, Epson LQ, FX, ]X, | Width: 254" Two font cartridge
sarallel and bottom and rear socketed for EX and MX Series. | Depth: 17.7" slots. Snap in/out |
35-232C serial feed, single easy expansion Height: 7.09” print head. Special

Yorts standard. sheet automatic to 260K B. Weight: 43.7 1bs. printing features
paper loading Carriage width: 16.5" | selected viamenu, |
standard. Single 136 columns at 10 control panel or soft
and dual bin pitch. 272 columns ware. Quiet, below
sheet feeder at 20 pitch. 55dBA operation.
optional. 1-year warranty.

Zentronics Fan-fold bottom 7KB standard, Epson LQ, FX, ]X, | Width: 18.5" One font cartridge

narallel port and rear feed, expandable via | EX and MX Series. | Depth: 15.8” slot. Snap in/out

standard, single sheet plug-in buffer Height: 5.6" print head. Special

3S-232C serial
sort optional.

automatic paper
loading standard.
Bi-directional
tractor, single

cartridge to
71KB.

Weight: 30.9 Ibs.
Carriage width: 11.5”
80 columns at 10
pitch. 160 columns

printing features
selected via menu,
control panel or soft
ware. Quiet, below

and dual bin at 20 pitch. 55dBA operation.

feeder optional. 1-year warranty.
Zentronics Fan-fold bottom 7KBstandard, | Epson LQ, FX, X, | Width: 24.1" One font cartridge
oarallel port and rear feed, expandable via | EX and MX Series. | Depth: 15.8" slot. Snap in/out
standard, single sheet plug-in buffer Height: 5.6" print head. Special

35-232C serial
cort optional.

automatic paper
loading standard.
Bi-directional
tractor, single
and dual bin
feeder optional.

cartridge to
71KB.

Weight: 37.5 lbs.
Carriage width: 16.5”
136 columns at 10
pitch. 272 columns
at 20 pitch.

printing features
selected via menu,
control panel or soft
ware. Quiet, below
55dBA operation.
l-year warranty.




Now that you've
had a chance to see our
ALPS, here'sa chance to All of which makes for an offer
see the other Alps. Free. that's not unlike our printers.

Once again, we're giving away a Very, very special.
10-day trip for two to the Swiss or
Japanese Alps. With expenses paid,
including airfare, hotel and meals.

To enter, just send in the attached
coupon. Or call or write us at the AMERICA
address shown below. IT'S TIME YOU SAW THE ALPS.
We'll. then inqlude your name in 3553 North First Street
our vacation drawing. And, if you San Jose, CA 95134
wish, we'll arrange a free demo at your (800) 828-ALPS
convenience. Or send you more In California, (800) 2577872

P2400C, P2100, P2000, ALQ300, ALQ200 are trademarks of ALPS Electne Co., Ltd. Aljgpother product names are trademarks and/or tradenames of their respective manufacturers
¢ 1987, ALPS Amenica




EVENTS

IEEE/ACM Symposium on the Simula-
tion of Computer Networks, Colorado
Springs, CO. Mitchell Spiegel, GTE Sys-
tems, 1700 Research Blvd., Rockville, MD
20850, (301) 294-8400. August 5-7.

International Computers in Engineering
Conference and Exhibition, New York,
NY. American Society of Mechanical Engi-
neers, 345 East 47th St., New York, NY
10017, (212) 705-7795. August 9-13.

Financial and Accounting Decision Mak-
ing Using Lotus 1-2-3 Release 2.0, Dallas,
TX; Atlanta, GA; Orlando, FL; Arlington,
VA. Data-Tech Institute, Lakeview Plaza,
P.O. Box 2429, Clifton, NJ 07015, (201)
478-5400. August 10-11; August 12-13;
August 20-21; August 27-28; respectively.

Modern Techniques in Digital Signal
Processing and Analysis, Santa Cruz, CA.
Institute in Computer Science, University
of California Extension, Santa Cruz, CA
95064, (408) 429-4535. August 10-12.

How to Install a Statistical Quality Con-
trol System, Albany, NY; Buffalo, NY; St.
Louis, MO. LaVerne Johnson, Qualityalert
Institute, 420 Lexington Ave., Suite 2846,
New York, NY 10017, (212) 878-9600 or
(800) 221-2114. August 10-13; August
24-27; August 25-28; respectively.

Computer Graphics, Sunnyvale, CA.
Continuing Education in Engineering, Uni-
versity of California Extension, 2223 Ful-
ton St., Berkeley, CA 94720, (415) 642-
4151. August 10-14.

Systems Analysis and Design Workshop,
Hartford, CT. Don Florek, Graduate Cen-
ter, 275 Windsor St., Hartford, CT 06120,
(203) 548-2470. August 10-14.

Introduction to Telecommunications,
Cambridge, MA. Lesley College Graduate
School, 29 Everett St., Cambridge, MA
02238, (617) 868-9600, extension 362.
August 11, 13, and 17-21.

Relational Database Systems, San Fran-
cisco, CA. Marilyn Martin, Integrated
Computer Systems, 5800 Hannum Ave.,
P.O. Box 3614, Culver City, CA 90231-
3614, (800) 421-8166; in Canada, (800)
267-7014. August 11-14.

August 1987

Art-X’87 Seminar and Showcase for
Electronic Art, Design and Graphics,
Washington, DC. Carl Littauer, 808 Loret-
ta Dr., River Vale, NJ 07675, (201) 391-
7532. August 12-14.

Networking the IBM PC, XT, AT and
Compatibles, Seattle, WA; Washington,
DC; Chicago, IL. Ann Molinari, Data-Tech
Institute, P.O. Box 2429, Lakeview Plaza,
Clifton, NJ 07015, (201) 478-5400.
August 13-14; August 17-18; August
20-21; respectively.

Fourth Conference on Writing for the
Computer Industry, Cambridge, MA.
Dr. Edward Barrett, Director, Room 14E-
310B, MIT, Cambridge, MA 02139, (617)
253-7894. August 15.

Ninth International Conference on Pro-
duction Research, Cincinnati, OH. Dr.
Ernest L. Hall, University of Cincinnati,
ML 72, Cincinnati, OH 45221.

August 17-20.

Professional Courses from The Omnicom
Institute, Boston, MA. Omnicom Inc., 115
Park St. SE, Vienna, VA 22180, (703) 281 -
1135. August 17-21.

TgX Users Group’s Annual Conference
and Regional Courses, Seattle, WA. Ray-
mond E. Goucher, P.O. Box 9506, Provi-
dence, RI 02940, (401) 272-9500, exten-
sion 232. August 17-28.

Inexpensive Alternatives in Powerful
Spreadsheets, Atlanta, GA. Deidre Mer-
cer, Department of Continuing Education,
Georgia Institute of Technology, Atlanta,
GA 30332-0385, (404) 894-2547.

August 18.

How to Manage Software Projects, Wash-
ington, DC. Marilyn Martin, Integrated
Computer Systems, 5800 Hannum Ave.,
P.O. Box 3614, Culver City, CA 90231-
3614, (800) 421-8166; in Canada, (800)
267-7014. August 18-21.

Designing Industrial Systems for EMC,
Milwaukee, WI. Peter Tocups, University
of Wisconsin-Milwaukee, Center for Con-
tinuing Engineering Education, 929 North
Sixth St., Milwaukee, WI 53203, (414)
227-3125. August 19-21.

Second Annual COMDEX/Australia,
Sydney, Australia. The Interface Group
Inc., 300 First Ave., Needham, MA 02194,
(617) 449-6600. Augusr 19-21.

Colorimetry: An Intensive Short Course
for Scientists and Engineers, Rochester,
NY. Christine Kester, Munsell Color
Science Laboratory, Rochester Institute of
Technology, One Lomb Memorial Dr.,
P.O. Box 9887, Rochester, NY 14623-
0887, (716) 475-5842. August 24-27.

C Programming Workshop, Pleasant-
ville, NJ. Plum Hall, 1 Spruce Ave., Car-
diff, NJ 08232, (609) 927-3770.

August 24-28.

High-Performance Computer Architec-
tures, Palo Alto, CA. Tom Watson, Inte-
grated Computer Systems, 5800 Hannum
Ave., P.O. Box 3614, Culver City, CA
90231-3614, (213) 417-8888; (800) 421-
8166. August 25-28.

1987 Annual International Test Confer-
ence, Washington, DC. Doris Thomas,
ITC, P.O. Box 264, Mt. Freedom, NJ
07970, (201) 895-5260.
August 30-September 4.

Artificial Intelligence—and Other Inno-
vative Computer Applications in the Nu-
clear Industry, Snowbird, UT. Idaho Sec-
tion, American Nuclear Society, P.O. Box
2196, Idaho Falls, ID 83403-2196, (208)
526-7214. August 31-September 2.

European Conference on Artificial Intel-
ligence in Medicine, Marseilles, France.
Institut International de Robotique et
d’Intelligence Artificielle de Marseilles, 2,
rue Henri-Barbusse, CMCI, 13241 Mar-
seilles, France, 91-91-36-72.

August 31-September 3.

Symposium on Logic Programming, San
Francisco, CA. David S. Warren, 1310
Villa St., Mountain View, CA 94041, (415)
965-7700. August 31-September 4. m

Send notice of your organization’s public ac-
tivities at least four months in advance; we
will publish them as space permits. Please |
send them 10 BYTE (Events), One Phoenix
Mill Lane, Peterborough, NH 03458.
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New power to the

printed page.

, \ The new So what do you get more of in the
I | ; IBMprinters.  Proprinter II?
Most of what Speed, versatility and convenience.

showsuponyour  There’s now Fastfont, an extra-fast

computer screen is  draft mode. Switching to “near letter

seen by just one person. You. quality” is faster too, because now
But what comes out of your theres a button for changing modes.

The Gacker By Gt
Srtmobademme! 0 A

Zrgsztannise —e-—-

.z otpY o ’ ®
= s I
printer goes out to the world. Therek also a choice of typestyles,

So it has to look professional, and and of course you can still load enve-
getting it done has tobe easy; virtues  lopes from the front and put in single

that have made IBM® per- e, sheets any time you want.
sonal printers best-sellers. 7 ThelBM ProprinterIl
The IBM Proprinter™ is for anyone who wants
and the IBM Quietwriter® __ to print both text and
Printer have earned high The IBM Proprinter I, graphics, with a printer

marks from both customersand critics. that’s fast and economical.
Now our printers are even better,

and we've added new members to the The !lBPM Pr(.)p{int{i%(f[l'
existing family. an printer )
. The IBM Proprinter X24 and
The IBM Proprinter I1. Proprinter X124 are new. The “24”

What made the original IBM stands for 24-wire technology.
Proprinter so popular was speed, ver-  What that stands for is new levels of
satility and convenience. Proprinter quality for everything



you put on paper.

Both models print letter quality
text with greater detail and graphics
with better density and definition.

comes with four different type fonts
built in and you can combine type-
styles within the same document.

If that’ not enough, there are

The improvement optional font cartridges that give you
is easy to see. the freedom to use up to eight type-
‘ Soisthe perfor-  styles on one page.
j 4 mance. When There’ also a new dual-drawer
, 2 e T, sheet feed
& l ; ;
' = ~  (with optional
i« | l
| envelope feed)
The IBM Proprinter X24 with The IBM Proprinter XL24 has a wide carriage, use .letterhead
optional sheet feed. ideal for spreadsheets. Statlonery for
compared to current, best-selling, the first page of a letter, then plain

comparably priced 24-wire printers,
the Proprinter X24 and Proprinter
XL24 print 1%z to 2 times the draft
output in the same amount of time*
The Proprinter X124 has a wide
carriage for spreadsheet printing, and
both have an optional sheet feed for
added paper-handling convenience,
plus FontSet," an option that lets you
choose from 11 other typestyles.

The IBM
Quietwriter III Printer.

Earlier IBM Quietwriter printers
have always been easy on the ears, o

but the new IBM Quietwriter I11

Printer is even quieter and .

paper for the rest.

No matter what level of price or
performance you need, theres an
IBM personal printer to fit the bill.
And they fit very nicely with the
IBM Personal System/2."

So call your IBM Marketing
Representative, or visit an IBM
authorized dealer.

For the dealer nearest you, call
1-800-447-4700, ext. 9. (In Alaska
call F800-447-0890, in Canada
1-800-465-6600.) T ===

goes nearly twice as fast, print- |
ing executive letter quality
text and graphics in an
executive hurry.

Theres new flexibil-
ity in style, as well. The
Quietwriter III Printer

*Based on an inde| pe nde lev luation
© IBM Corporation 1987. IBM and Qui iter are ,' d

—

The IBM Quietwriter I Printer with single-
drawer sheet feed.

There’s also an innovative
multiple-drawer sheet feed.

sing PC Magazine Labs Benchmark Series.
ndProp inter, “Fastfont,” "FontSet,' and “Personal System/2" are trademarks, of IBM Corporation.



ASK BYTE

Boot-Up Blues
Dear Steve:

I have a problem that many may share
and that you may be able to solve. I have a
PC clone with two floppy disk drives.
When I turn it on, my AUTOEXEC.BAT
file manipulates 300K bytes worth of util-
ities that include initializing a RAM disk,
installing a keyboard accelerator and a
screen saver, and copying WordStar and
SDIR to the RAM disk. It takes about a
minute, and the wait is annoying.

I want to speed up this process, and I
also would like to add more startup pro-
grams. The obvious solution is a hard
disk, but I don’t like that idea. It is bound
to become the least reliable part of my
system, and hard disks are noisy. I al-
ready have to live with a muffin fan for
the power supply. (What happened to the
piezoelectric butterfly fans that were go-
ing to replace muffin fans?)

My ideal solution would be a virtual
disk made from a 1- or 2-megabyte
EEPROM card that I could write to (albe-
it slowly, I realize). This would let me
load my favorite programs once and for
all and have them ready as soon as I flip
the switch. And I would still be able to
revise the EEPROM disk as needed.

It would be wonderful if the hardware
for this product came from your Circuit
Cellar. Software should be easy, very
close to a regular VDISK.

Maurice Gueron
Paris, France

The only problem with a 1- or 2-mega-
byte EEPROM is the rather staggering
cost. An 8K-byte EEPROM costs about
$10 in moderate volumes, so a megabyte
will set you back about $1250, without
the card or other components. Fitting the
requisite 128 devices on a PC card would
also be a problem.

Actually, you can now get CMOS RAM
cards with a few megabytes for somewhat
less money (although the cost is still
pretty stiff). They use little enough power
that you can back them up by an external
battery while the PC is turned off.

The software to drive the card would be
like the standard VDISK code, except it
must first check the RAM 10 see if any-
thing is stored there (perhaps by using a
checksum). You'd also need a way to keep
the PC from running its diagnostic checks
on the RAM during power-up.
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Conducted by Steve Ciarcia

The most cost-effective way to do what
you want is to add the dreaded hard disk.
I agree that hard disks are noisy, but
you'd be surprised at how reliable they
are if you don’t mistreat them (by moving
them when they're on or dropping them
when they're off). At about $500 for 20
megabytes, it's certainly a better deal
than the EEPROM, and you can junk that
pile of floppies in your desk drawer.

A solution to the noise problem is to get
an external hard disk and put it in a
soundproof enclosure. You'll need to fig-
ure out a way to move the heat out, but a
baffle duct and a quiet fan will do the
trick. I've seen it done and it works quite
well. —Steve

Give Me More Power
Dear Steve:

I have two Franklin ACE 1000s. I like
them, but I wish they were a bit more
powerful.

In the January issue of BYTE (page
68), Jesse D. Sheinwald reviewed two
books on 65816/65802 assembly lan-
guage. He implied—or perhaps it is my
wishful thinking—that you can replace a
trusty old 6502 (or 65C02) with a 65802
simply by switching processors.

Is this correct? Can I just unplug my
65C02s and snap in 65802s to have what
amounts to new 16-bit machines?

If this is the case, what—besides hav-
ing to learn new assembly language—are
the disadvantages? If the disadvantages
are not substantial, what precisely would
be the advantages? Also, where can I get
a 658027

Bernard Paul Sypniewski
Woodbine, NJ

You are not alone in your desire to re-
place the now-ancient 8-bit 6502-series
processors with something more contem-
porary. Several of the interface cards
available for Apples provide for 16-bit
upgrades because of the widespread
interest.

Although it was an exceptional micro-
processor when it was first introduced in
1976, the 6502 is showing its age. It may
be possible to simply replace your
65C02s with the newer 65802s, which are
fully pin-compatible.

Unplugging the old and plugging in the
new is the easy part. The catch is that the
swap may not work.

Whether or not the switch works varies
somewhat because of timing consider-
ations. Problems seem to be most com-
mon with the older Apple ll-series ma-
chines because of inadequate RAM data
setup times. The Apple Ile and llc com-
puters and Franklins that use 64K-byte
RAM chips (rather than 16K-byte RAM
chips) are less prone to problems, but the
success rate is still under 100%. How-
ever, Applied Engineering (P.O. Box
798, Carrollton, TX 75006) makes a
RAM expansion card and companion
65816 card that eliminate interchange
problems.

Disadvantages in making the switch
are few: You might not be able to run soft-
ware that uses invalid or unimplemented
machine instructions (a once-popular
method of “‘protecting”’ Apple software);
and the current price of the 65802, from
the only readily accessible source I know
of (see below), is a steep $29.95.

In addition, you are unlikely to notice
any difference at all unless you write your
own code in assembly language with an
assembler that implements the new in-
structions and 16-bit architecture. One
such assembler is ORCA/M, available
from:

BYTE WORKS

4700 Irving Blvd. NW
Albuquerque, NM 87114
(505) 898-8183

continued

IN ASK BYTE, Steve Ciarcia answers questions
on any area of microcomputing. The most
representative questions received each month
will be answered and published. Do you have
a nagging problem? Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due 10 the high volume of inquiries, we
cannot guarantee a personal reply, but Steve
and the Ask BYTE staff answer as many as
time permits. All letters and photographs be-
come the property of Steve Ciarcia and can-
not be returned.

The Ask BYTE staffincludes manager Harv
Weiner and researchers Eric Albert, Bill Cur-
lew, Ken Davidson, Jeannette Dojan, Jon
Elson, Roger James, Frank Kuechmann,
Dave Lundberg, Tim McDonough, Edward
Nisley, Dick Sawyer, Andy Siska, Robert
Stek, and Mark Voorhees.




MICROSOFT LANGUAGES NEWSLETTER VOL.2,NO.8

News about the Microsoft Language Family

Writing Faster Programs with Microsoft® C

Programmers switch to the large model because they’ve run out of room in the smaller
models. Unfortunately, this can slow your program down by 20 to 30 percent. How can you
write large model programs that run as fast as small model programs? Microsoft C can help you
do this.

Segment Allocation Control

The Microsoft C Compiler Version 4.0 stores all initialized static data in a default data
segment called DGROUP Microsoft C keeps the address of the DGROUP segment in the DS
register. This makes all references to initialized static data a faster NEAR reference even in
large model. So the first trick is to make sure all of the data you use frequently is initialized
and put into DGROUP. What do you do when you run out of DGROUP space? First, declare
the initialized static data that you use less frequently as FAR. Declaring initialized static data
FAR takes it out of DGROUP and puts it into a new data segment.

For example:
mt count=0; becomes far int count=0;
main (argc, argv) main (arge, argv)

mnt arg; nt argc;

If you still run out of room in DGROUR the new Microsoft C Optimizing Compiler Version
0.0 has another feature to keep your data access fast. The first step is to divide your external
data mnto two files, datal.c and data2.c. The first file, datal.c, contains all of your DGROUP
data such as mnitialized static data and variables you explicitly declare NEAR. The second file,
data2.c, contains all of the data you declare FAR.

Microsoft C 5.0 puts all of the data declarations in the second file into a single new segment.
Now create an imclude file using the #pragma same_seg to tell the compiler that all of the
variables in the data2.c are in the same segment. Iiicluding this file in each module tells the
compiler to load the new segment in the ES register and use the ES register when referring to
variables in data2.c. Now references to data in both datal.c and data2.c will be faster
NEAR references.

These are the kinds of features coming in the Microsoft C Optimizing Compiler Version 5.0
that will make your code faster than ever before.

For more information on the products and features Latest DOS Versions:

discussed in the Newsletter, i |

write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 2.20

Or phone: AL

(800) 426-9400. In Washington State and Alaska, it e NUIRIRAL N -

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler  4.00
Microsoft Pascal 3.32
Microsoft QuickBASIC 3.00

Microsoft and the Microsoft logo are registered trademarks of Meerosoft Corporation.

Look for the Microsoft Languages Newsletter every month in this publication. mo.SOﬁ ’
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CP/M Emulation

Run CPM software on your IBM-compatible

personal computer. We have Z80-HD64180 co-
ocessor cards, V20 or software emulation. At
w prices from $99.95.

New! zs0 At 12.5 MHZ!

We offer the world's fastest Z80 co-processor
cards. For $599.95 our Blue Thunder Super-
speed crunches through your work. Almost as fast
is the 10-MHZ a'jgh peed model at $399.95. The
S-h{:wHZ Standard model is $249.95. Including
software.

Blue Thunder $249.95

ISIS

! ; ; Very Fast

Plug in one of our co-processors, then run your
Intel development tools, on your PC, as much as
20 times faster. Run ASM51, ASM80, CREDIT,
etc. $395.00 and up for a complete package,
including serial communications. ISIS diskette
translate packages available.

HD64180

Hitach's new microprocessor has taken the Z80
world by storm. Z80-compatible, but 15% faster
for the same clock speed. Counter-timers, serial
ports and DMA channels on chip. CMOS. Our
customers have reported instances to us where
the HD64180 blows away an 80186 at similar
clock speeds. This baby moves!

Our $295.00 D64180LP co-processor comes with
our CPM emulator and real-time programming
support. 2-RS232 serial ports and 64K of
memory. An excellent basis for a Z80-HD64180
development system. Clock speeds to 9.216 MHZ
available. . ' )

D64180LP $295.00

For $44500 you can get our high powered
D64180 real-time co-processor. 256K memory,
expandable to 512K. 2 SBX bus connectors which
allow you to use hundreds of commercially avail-
able interface modules, such as synchronous
communications, disk interface, efc.

Software Developers

Let us configure a complete Z80 or HD64180 de-
velopment system for your PC. Our DSD80
Remote Debugger eliminates the need for an ICE.
We have VAX and PDP-11 co-processors 00.

Z-World

2065 Martin Ave. #110
Santa Clara, CA 95050
(408) 980-1678

\__InGermany: iSystem Tel: 08131/1687
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When writing your own code, many of
the 6502°s more frustrating limitations
disappear: For instance, those 16-bit
registers make a big difference when
doing floating-point arithmetic.

The 65802 is not an easy bird to find,
but it is currently being advertised for
$29.95 by:

Jameco Electronics
1355 Shoreway Rd.
Belmont, CA 94002

—Steve

Optical Readers
Dear Steve:

I own an Atari 520ST with a memory
upgrade and I program in assembly lan-
guage. For my next project I want to
make a page-reader to input printed ma-
terial from books and magazines, into
memory as ASCII codes. However, I
can’t find any information on the subject;
I can’t even find a commercial page-
reader.

The only publication I have found that
mentions any components is Computer
Shopper, where I found an advertisement
for a linear image sensor made by Fair-
child. Are devices like this being sup-
pressed by the publishers, or are they just
too complicated to manufacture? There
seems to be a need and a market in this
country for such products.

Any help you can give me would be
appreciated.

Lewis B. Pelow
St. Johnsbury, VT

There are several optical character
readers available for use with personal
computers. One of the earliest was origi-
nally marketed as the Oberon Omni-
Reader, but the original maker is no
longer in business. It can currently be
purchased from California Digital and
Jade Computer Products for $180 to
3200 (these companies regularly adver-
tise in BYTE). In addition, the current
owner of marketing rights for the device is
G.A.S. International (P.O. Box 1282,
Euless, TX 76040), and that company is
advertising it in Computer Shopper mag-
azine for $200. This is a price individuals
can readily afford.

More expensive devices are available
from a variety of sources, with prices
ranging from just over $1000 to well over
35000.

A review of five of these models for use
with the IBM PC can be found in the April
issue of BYTE (“Text Scanners for the
IBM PC” by John McCormick, page
233).

I don’t think there is a conspiracy to
suppress character readers. The technol-

ogy is stll in its infancy and has been
quite limited until recently. Test reports
on the Oberon unit complained that very
few type fonts are readable at all, and the
error rate is high in any case. These
problems could be solved with better soft-
ware and more advanced image sensors,
such as the CCD (charge-coupled device)
units now becoming available, along with
improved microprocessors such as the
Motorola 68020 and Intel’s 80386.

While character recognition seems
quite easy for most people, programming
a computer to recognize characters of
varying sizes and in a variety of typefaces
can be quite difficult. In the April BYTE
review, by far the best performance was
given by a unit with its own dedicated
Motorola 68000 processor. The review
plainly shows that performance is expen-
sive: The highest-performing device costs
over $5000, although prices should de-
cline significantly as more products come
on the market.

In addition, the legal problems created
by widespread character-recognition
technology must be addressed before that
technology can flourish. Current copy-
right laws do not provide for translation
of text into machine-readable form as a
general practice, and many publications
explicitly prohibit it in their copyright no-
tices. The very existence of character
readers, however, invites copyright abuse
unless reasonable legitimate uses are
provided for. Until the legal thickets
created by the technology are explored
and mapped by the courts, the technology
is unlikely 10 develop to its full poten-
tial. —Steve

Keeping In Touch
Dear Steve:

I have been a professional computer
programmer for some years now, special-
izing in graphics-oriented projects on
various microcomputers (such as the
Apple II and the IBM PC XT). I was
forced to leave computer programming
some months ago, and I have decided to
keep in touch with the technology by sub-
scribing to several journals. My subscrip-
tion to BYTE is in the mail now, but I am
looking for more magazines, especially
those concentrating on languages, com-
pilers, and graphics software. I would be
grateful if you could name some other
sources of information for me.

I am also interested in compilers and
their associated libraries—mainly C li-
braries. Though I have some source code
(BDS C and Aztec C), it is far from suffi-
cient. Can you name some books or com-
piler source listings that I could obtain?

Israel Kehat
Haifa, Israel

continued



AutoSketch”

A Resource to Draw Upon

T ogetany job done, you need the right tools. Ideally, they
should be extensions of your talents, freeing you to do
what you do best. And speed, precision, flexibility, and
consistency arealways top priorities, nomatter what the job.
If communicating with drawings is part of your job,

> AutoSketch should be one of your resources.
AutoSketch from Autodesk, the developers of
AutoCAD? is the precision drawing tool for professional
use. Its fast, powerful, and simple to learn. The price is

right, too.

With AutoSketch and your personal computer, you'll enter the world of computer-aided
drawing with ease. You may never have designed with a PC before, and you may think it’s
bound to be complicated and time-consuming. Surprise! With AutoSketch, you’ll probably
be up and running in about an hour.

Despite its ease of usc, AutoSketch is a
full-function, object-oriented CAD program.
Pull-down menus and dialog boxes
help you each step of the way.

With a click of the mouse, you can
draw, then copy, mirror, or move
objects, even create symbol libraries.
AutoSketch automatically updates
measurements whenever you stretch,
scale, or rotate dimensioned objects.
It even keeps track of everything you
do, so that you can delete and restore
parts of your drawing as easily as you
change your mind, using successive
undo or redo commands.

We know you’ll be impressed with the professional results. So will your
clients and colleagues.

AutoSketch runs on the IBM PC/XT/AT and
compatible systems with a minimum of 512K RAM
and either color or monochrome display. The
standard version is yours for just $79.95. If your PC
has an 8087 or 80287 math coprocessor, this
version operates about three times faster. The
speed-enhanced version for $99.95, requiring
the coprocessor, is three times faster still.

Call 800-445-5415 for the name of the
AutoSketch Dealer nearest you or more
information on supported peripherals.

To order direct with a credit card,
call 800-772-9200, ext. 347.

-
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] ou complete systems for less than

ez ANYBODY! And we can
FINANCE YOU!

IIIIT A lEASE ~ YOU OWN IT!

., 5405 5452 sq5- & 545 3

TURBO XT URBO XT ~ TURBO XT <
MODEL #SW MODEL #sm\’/" MODEL #5304 HODE 5305

TURBO Xl
MODEL #5301

- Selectable 4.77 & 8 MHz
Proces: m%Speed - 64K RAM

Memory - Bios - One 360K

Floppy Drive » Fioppy Controller
w Cable - Exght Expansion Slofs -
PC XT Compatile Keyboard
RETAIL VALUE 1099.

OUR PRICE 567.

TURBO Xl\"“\’/”
MODEL #5306

- 8 MHz Processing Speed
640K RAM Memary on Main
Board - 8i0s - 16 Bit 8088-2
CPU - Two 360K Haif Height
Floppy Drives - Muiti 1 O (w
Floppy Controlier, Clock Calen:
dar Parallel Sera’, & Game
on + 20MB Hard Onive (w Con
troller) - TURBO Normal Mode
Euher Software or Hardware
Selectable - Exght Expansion
Slots - PC XT Compatible
Keyboard - IBM Compaltible
Enhanced Graphics Adapter
(EGA) - High Resolution
EGA Monitor
RETAIL VALUE 3899.

OUR PRICE 1926.

LB B R & & 4
»
% INSTANT CREDIT

+  NOW! =

ORDER TOLL FREE!

1-800-237-5758 EXT. 823
CUSTOMER SERVICE (813) 961-5584

IMPORT/EXPORT
(813) 961-9444

- Selectable 4.77 & 8 MHz

Processing Speed * 640K RAM
Memory on Mawn Board - Bios
16 Bt 8088-2 CPU - One 360K

Floppy Orww « Muiti 1 O (w Floppy
Controlier Clock Calendar.
Parallel, Serial, & Game Port)
- Eight Expansion Slols - PC
XT Ccmpatible Keyboard
RETAL VALUE 1599.

OUR PRICE 711.

555""‘"? $60-=-

TURBO XT
MODEL #5307

+6-8-10 MHz Processing Speed
-6 MHz - 640K (Expandable to
1MB on Man Board) - Bios -
80286 Based CPU - 360K

Halt Heght Floppy Drive « Hard
Drive (w Controller) » Multi 1O

|w Floppy Controller Clock Ca
endar Parallel Serial. & Game
Porty - 20 MB Hard Drive (w Con
troller: - AT Style Keyboard
RETAIL VALUE 3999.

OUR PRICE 1599.

CHEAPER PRICES? AMERICAN SEMICONDUCTOR had

- Selectable 4.77 & 8 MHz
Processing Speed - 640K RAM
Memory on Main Board - Bios -
8088-2 CPU - One 360K
Fleppy Onive - Muiti | O 1w Floppy
Controller Clock Calendar, Paral
el, Senal & Game Port) - Exght
Expansion Slots - One 40MB
Hard Onve {w Controller) -

PC XT Compatible Keyboard
RETAIL VALUE 1999.

OUR PRICE 979.

TURBO AT
MODEL #5501

- 512K RAM Memory (Expand-
able to 1MB on Main Board) -
80286 Based CPU »Bios -
1.2MB Half Height Floppy Orive -

20MB Hard Drive (w Controller) »
Eight Expansion Slots - Parallel
Part - AT Style Keyboard - Per-
tormance 16, 12,10, 8, 6 MHz
Available

RETAIL VALUE 3999.

OUR PRICE 1768.

products for service. durabiity and your iong lasting enjoyment

640K RAM Memcv\ on Main
Board - Bios - 16 B11 8088-2
CPU - Two 360K Hall Height
Floppy Drives - Multi 1 O 1w

dar. Parallel Senial & Game

Port) - One 20MB Hard Drive

(w Controller) - TURBO Nor
mal Mode Esther Software or
Hardware Selectable « Eight
Expansion Slots « PC XT

Compatible Keyboard
RETAIL VALUE 2499.

OUR PRICE 1151.

TURBO AT
MOBEL #5502

-« 8 MHz Clock Speed - 512K
RAM Memory (1MB Option

Available) - Bios - Intel 80286

Microprocessor - 1.2MB Haif
Heighl Floppy Drive - 30MB

Hard Orive (w Controder: « Eight
Expansion Slots - Serial Paralie

Adapter - AT Compatible Key
board - Performance 16, 12,
10, 8, 6 MHz Available
RETAIL VALUE 4499.

OUR PRICE 2132.

make a choice between building our products as cheaply as possible and seling it as a get-by product

Flappy Conirolier Clock Calen

- 8 MHz Clork Speed - 640K
RAM Memory on Main Board «
Bios+ 16 B1 8088-2 CPU - Twc
360K Hall He ght Floppy Drizes -
Multi i O tw Floppy Controller
Clock Calendar Paralie! Ser al
& Game Port; - 30MB Hard Drive
w controlier] - TURBO Nor

mal Mode Either Software or
Hardware Selectable - Eight
Expansion Slots - PC AT
Compatible Keyboard

RETAIL VALUE 2999.

OUR PRICE 1348.

TURBO AT
MODEL #5503

- 8 MHz Clock Speed - 592K
RAM Memory (1MB Option
Avaiable) - Bios - Intel 80286
Microprocessor - 1.2MB Halt
Height Floppy Drive - 40MB
Hard Drive (w Controller) - Eight

Expansion Slols « Senal Parallel
Adapter - AT Compatible Key
board - Performance 16, 12,
10, 8, 6 MHz Available

RETAIL VALUE 5999.

OUR PRICE 2132.

building quality int

We know you would prefer to deal with a company thal puts ever‘mr 10 1ts product to make il the best The best things are never the cheapest and cheap things are seldom th= best
NO OTHER COMPANY CAN OFFER YOU A 5 YEAR WARRANTY H’ XT & XT TURBL) MOTHER BOARDS AND INSTANT CREDIT BESIDES
Our direct control, rom R&D component selection 10 final assembly, enables us to maintan qualily throughout the complete manufacturing process THAT S WHY WE SELL SO MANY

OPEN MON-FRI 8 AM-7 PM.

OPEN SATURDAY 9 AM-5 PM
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(EST)
CORPORATE HEADQUARTERS: 16520 N. FLORIDA AVE., LUTZ, FLORIDA 33549, (813) 961-9444
PRICES SUBJECT TO CHANGE DUE TO AVAILABILITY AND MARKET FLUCTUATIONS. VOID WHERE PROHIBITED. $25.00 CREDIT APPLICATION FEE.
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oone iy 1€ J6LLC

1-800-825-SAVE

NORTHEAST REGIONAL

SALES OFFICE 1-301-933-3523

WASHINGTON, D.C. AREA

1-800-942-9488




With prices like these and

financing unlike anywhere in .
the world, it's easy to see why s
American Semiconductor is I

TOP GUN.

Our revolving charge makes owning the - ,.T
systems you want easy! NO MONE\LDOWN' -~

- SBILLIONR

of FINANCING A\IAIlABlE"

: = FIIEE!! *

MODEL #570i /‘\ ~ FLIGHT SIMULATOR
80306 thoro procesaor- 9261 [HARD DRIVE MITEII TIME OFFER!

architecture - Compatible with 8 MHz l
80286 Hardware & Software * Phoe- K"s from 10 mb.

IR WITH ANY COMPUTER PURCHASE
nix 386 Bios * Four Speed Selection to 360 mb. -

‘%

(16, 8, 6, 4.77 MHz) - Relocation of

Bios - EGA Bios to 32 Bit High Speed g \‘l'
RAM for Lightning Execution - Real 'y . - -
Time Clock + 4, 8 or 10 MHz 80287 ’

Co-processor Socket + Standard 32 Bit

High Speed Memory Eoard 1MB of

Jlu

RAM Memory Installed, Connectors DEALERS, CALL US FOR SPECIAL
P oM /ﬁ’é’.é?n'p‘my" Dras” DEALER PRICING ON ITEMS LIKE: VIDEO
Adapicr AT Compaliois Kayboara G G S0 S GRAPHIC PACKAGES | ’

el ible Ke: N MONITORS" £ N TON / :
REaT%L VALUE 8399 Y P Comosrewomron WL e x
OUR PRICE 3272 Comtdn sorrens (4 OON ROCATOS T Coppennons * MONOCHROME

S B e « COLOR 5 mo.
* EGA ENHANGED =

N 0 M 0 N EY DOWN ' sden WITH MOST SYSTEM PURCHASES

MONITORS ARE ADDITIONAL. SURGE PROTECTOR POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39.95

Even if you have a computer...
) TOP QUALITY products, and FINANGE them too!

We'll sell you add-ons from our
o/
/bem:conduclor

SAY CHARGE IT!

ADD 3.95%

Mg 1-800-237-5758

OFFICES NOW OPEN: TAMPA — MIAMI - LOS ANGELES — WASHINGTON, D.C. — TAIPEI, TAIWAN — TOKYO, JAPAN
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ChiWriter &

Powerful Scientific/Multifont Word Processing
at a Reasonable Price.

ChiWniter 1s a powerful word processing program, designed
especially for scientific and foreign language text. ChiWriter
15 ideal for typing manuscripts, reports, lecture notes,
exams, even books. Best of all, ChiWriter 1s completely
‘what-you-see-is-what-you-get’. Even typing complicated
formulas is easy because the screen display corresponds
exactly to the printout

um ol_n'ng_m II Xﬂ ll STSIH.IH 1 (l! " l
Outrier o Gy, Wit o e wilowticl o omcd strtems J \

"P\‘m' 4

H

L G’ A
r‘ LN .02
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Vet -1t g sl of b " i tots 2

m
[wm: mm.”p i, Seup, Whic, Lk ¢]
W Tapd e Wirle Bl Wi Fud Dt (al Y
~——_

An actual ChiWriler screen display

ChiWnter 1s a complete word processor. Its features include
Cutand paste, margin justification, search and replace. au-
tomatic pagination, footnotes and variable headers and foot-
ers Inaddition, Ch\Writer contains commands espectally de-
signed to make formula editing easy and intuitive. Chiwriter
1s widely regarded as superior to other scientific word pro-
cessors costing hundreds of dollars more, yet the basic
system has a price of only $79 95

Thousands of Satisfied Users

Since we introduced ChiWniter in 1985, we received enthusi-
astic feedback from researchers, students and secretaries in
umversities and research centers around the world

‘This program is an ex!raordma/y value. It Is easy 10 use.
requires only a minimum of equipment and is inexpensive
compared to compeling products | recommend this
program highly "

Gary Cornell, Mathemalical Intelligencer

Equipment Requirements

ChiWriter's equipment requirements are surprisingly mod-
est. The program runs on an IBM PC or compatible computer
with 256K memory, a graphics card, one floppy disk drive
and a printer A hard disk is not required. The basic package
contains support for the IBM color graphics adaptor (CGA)
and most popular 9 pin printers, including the Epson MX FX
series and compatibles, IBM Proprinter and Okidata ML92
To run ChiWriter with a Hercules graphics or EGA card on a
monochrome monitor or with a 24 pin printer (Epson LQ and
Toshiba senes), order the appropriate support disks

ChiWriter Program EGA support $19.95
$79.95 AT&T 6300 support

Hercules support $19.95
$19.95 Foreign Keyboard support

24 Pin Printer support $19.95
$19.95 Chemisiry Font Set

HP LaserJet support $49.95
$49.95 Brochure

Shipping & handling $5 U.S.& Canada, $10 Europe, $15 elsewhere

Name
Address _—
City _ State _2ip
Country __ Phone ( )
Check enclosed [ | Purchase order enciosed
VISA' 1 MCNo - Exp —

mailto Horstmann Sottware Oesign Corporation
P.0.Box 4544, Ann Arbor, MI 48106, USA

orcall (313) 663-4049

horstmann ) 0
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A good journal that might interest you
is:

Computer Language
P.O. Box 10311

Des Moines, 14 50309
(800) 341-7378

Subscription rates are $24.95 per year,
plus $15 per year surface mail or 340 per
year airmail. As its name implies, it of fers
articles on many languages and lan-
guage-independent algorithms.

You can order Dr. Dobb’s from:

Dr. Dobb’s Journal of Software Tools
P.O. Box 27809
San Diego, CA 92128

Subscription costs are $29.97 per year,
plus $28 surface or $45 airmail. You
should also check into their bound back
volumes and issues, as well as their spe-
cial books and reprints.

You might also like to subscribe to:

The C Journal
InfoPro Systems
P.O. Box 849
Denville, NJ 07834

It will cost you $18 plus $12 airmail per
year. If you request a sample issue, they
will send you one gratis.

Finally, you might investigate:

The C User’s Group
Box 97

McPherson, KS 67460
(316) 241-1065

This organization puts out a quarterly
newletter ($25 per vear overseas). It also
has a 124-disk public domain library;
disks are available 1o members for $8
each (plus a 30 percent overseas shipping
charge).—Steve

CIRCUIT CELLAR FEEDBACK

Image Scanning
Dear Steve:

Please help a nonengineer tackle a
major project. I have an application that
requires scanning a large (we’re talking
large) number of drawings as image data
using a Canon IX-12 scanner, an IBM
XT. and Dr. Halo software. The resolu-
tion of the scanner is wonderful, but it is
slow—particularly if you have to scan,
say, 10,000 images.

Is there any way to speed up the scan-
ner, perhaps by adding a coprocessor
such as the Intel 82786 or TI TM534010

to the IBM PC XT? Will a faster clock
speed for the CPU help?

I would like to build a dedicated ma-
chine for the scanning, since it is so time-
consuming. Could I use a single-board
computer with a coprocessor board and
Dr. Halo in permanent memory, to do
nothing but scan images and save the data
to a '2-inch streaming tape drive? If so,
can you recommend a good single-board
computer?

Finally, where could I find an engineer
or hobbyist knowledgeable enough to
help me assemble a dedicated unit for a
reasonable fee? The working engineers I
have found are too involved in company
projects to moonlight, and I'm consider-
ing trying the electronics engineering de-
partment of a local university. Thanks for
any help you can give me.

Mike Matthews
Clearwater, FL

Indeed, goosing the performance of
vour scanner hardware is a big project.
I'm not sure you're looking in the right
place, though, because the numbers
don’t hold up to close scrutiny.

Suppose the scanner works at a resolu-
tion of 100 dots per inch (some are high-
er, some are lower; insert your numbers
and see). For an 8%:- by 11-inch image,
you've got about a million dots—or just
shy of 128K bytes of raw data. That’s also
assuming that the images are binary:
Each dot is either on or off. For either 16
gray levels or 200dpi, just multiply every-
thing by 4 (multiply by 16 for both). It’s a
lot of data!

The raw bus transfer rate for an AT is
about 1 megabyte per second, so it should
take perhaps a second or two (consider-
ing overhead) to get the raw data into
memory. A stock PC will be about three
or four times slower, so it might take 5 to
10 seconds.

The Canon IX-12 uses a serial inter-
Jface to communicate with the PC. I don’t
know what that special interface card is
set for, but let’s assume that it’s 38.4K
bits per second. That’s about 3840 bytes
per second, so that 128K-byte image
takes about half a minute to get into the
PC. At 200 dpi it’s up to maybe two min-
utes or so. Obviously, the PC hardware
isn’t the limiting factor.

The software that mashes the images
into compressed picture format may be a
trifle poky, depending on what it’s doing
and how it's designed and coded. I sus-
pect that you could improve it somewhat,
but unless you're waiting for more than
about five minutes per picture it’s prob-
ably not worth the effort and expense.

You might want to look into other scan-
ners that use a direct parallel attachment

continued
Inquiry 233 for MS DOS Products.
Inquiry 234 for all others. —



Sili€CON 1-800-354-7
SPeCiALuie

With System
A or B Only

With System
C or D Only

PC/AT

6-8 MHz Switchable, 512K RAM Expandable
to 1MB on Motherboard, a 1.2MB Floppy Drive,
192 Watt Power Supply, Dual Hard Drive
& Floppy Controlier Card, AT Style Keyboard
and clock calendar with Battery Back-up.

TURBO PC/XT
256K Memory, 360K Brand Name Floppy Drive,
135 Watt Power Supply Slide Case,

AT Style Keyboard, 4-8MHz Clock Speed,
(Keyboard Selectable), 8 Expansion Slots

o
i

y /i

2] ﬁ'

SYSTEMA
MIT XT Monochrome System
MIT Turbo XT

MIT Monographics Card
With Printer Port
MIT Amber Monitor
With Swivel Tilt Stand
MIT 'O Serial/Clock Card
MIT 4 Outlet
Surge Suppressor

SYSTEMB
MIT XT Color System
MIT Turbo XT
MIT Color Csrd
With Printer Port
MITRGB Color Monitor

MIT 1/O Serial/Clock Card
MIT 4 Qutiet

Surge Suppressor

SYSTEMC
MIT AT Monochrome System
MIT 8 MHz AT
MIT Monographics Card
With Printer Port
MIT Amber Monitor
With Swivel Tilt Stand
MIT AT Mutti /0 Card
MIT 4 Outlet
Surge Suppressor

SYSTEMD
MIT AT Color System
MIT 8 MHz AT
MIT Color Card
With Pnnter Port
MIT RGB Color Monitor

MIT AT Mutti1/0 Csrd
MIT 4 Outlet
Surge Suppressor

Turbo PC XT w640K & 1 Dnve with System Order Only
Turbo PC XT w/640K 3 2 Drives with System Order Only
PC.AT 8 MHz w 1024K. 1.2 Floppy with System Order Only . . . .

$ 379

. $ 456

Turbo PC XT w/640K & 1 Drive & 20 MG with System Order Only
Turbo PC/XT w/640K. 1 Drive, 30 MG with System Order Only
. $980  PCAT8MHz w/1024K. 1 2 Floppy. 30 MG with System Order Only

Alps

All Models
Brotner Printers
Citizen Printers

Premier 35
200

Diabla

D-2§

635
Diconics

150
Epson Printers
Hewlett-Packard

1059
49
619
Q9
Cait

155
169
29§
375
419
229
369
Star Micronics Call
Toshiba
509

645
899
1029
TERMINALS

10¥ Plus Green $ 315
DP Plus Amber 315
Wyse
0 285
0 159
5 565
5 Qs

Bernoulli Box  DISK DRIVRES
0 Meg o $ 365
20 Meg 1199
WOiteg . ... .. 1729

+Segate 20 MG w WD Contreller . 339

MONITORS
Amdek Monitors
NEC

Muitisyrnc
Other Models
Prnceton Graphics Monitors
COMPUTERS
AST
Model 80
Model 120
Modet 140
NEC
Muitispeed
Pansonic
Business Partrer . .
St Partner
Exec Partner Dual Drive
Toshiba
T-1100 Supertwist
1-3100
AST
Six Pack Plug
Other Moaels
AN
EGA Woncer
Hercules
All Models
Intel
Al Above Boards
Paradise
Autoswrich 350
Autoswitch 480
5 Pack
Ptus Development
Plus Hard Card 20 Megabyte
Quadran
Quad EGA Plus
Tecmar
All Modets
Video-7
Vega Deluxe
MODEMS
Anchor Automatior.
Anchar Express
Hayes
Al Models .
Prometheus
12008 w Sottware

US Robotics
Password 1200
Courier 2400
Microlink 2400

12§

149
335
335

WORD PROCESSORS

Leading Edge Word Processor . .

Leading Edge W/P with Spell & Merg .

Microsoft Word 311

Muitimate Advantage I!

PFS Protessional Write

Volkswriter 3 .

Volkswriter Deluxe Phos

Webster New World Wnter

Word Perfect Ver 42| .

Wordstar wiTutor 331

Wordstar Pro Pack 4 0

Wordstar 2000 Plus 20
MONEY MANAGEMENT

Dollars & Serse wiForecast

Tobias Managma Your Monev . . . .
DEIKTOP PUBLISHING

Harvard Professional Publisher .

Newsmaster

Pagemaker

PFS First Publisher

Ventura Publishing . oao

DISKETTES

Maxell MD-2 {Oty 100)

Maxell MO-2HD [Oty 100)

Maxell M25 [Oty 100)

Sony MD-2 [Qty 100}

Sony 3 /‘2 {Oty 100]

Sony 5 a o 000
COIIUHICATIONS
CompuServe Starter Kit
Crosstaik Xv!
Microsoft Access
Mirror
Remote . .
Smartcom !
INTEGRATIVE SOFTWARE
Ability
Enatie 20
Framework I .
PFS st Choke 00
Smart Software System 3 |

Symphony DR 0D 5
GRAPHICS/MICE

Harvard Presentation Graphics

IMSI Mouse [PC Mouse] w.Dr Halo It

Microsoft Buss Mouse 6 0

Microsoft Chart

Microsoft Senal Mouse 60

PC Buss Plus Mouse {New Ver

PC Mouse (New Ver |

loxus 1.2:3 ver 201
Muttiplan 30
Supercak 4
Twin .
VP Planner .
DATA BASE MANAGEMENT
Chpper . . .
aBase Il Plus
DOB-XL
Eureka
Paradox
PFS Professional Frie
Revelation . . . . .
RBaseSOOOSystemv R
LITIES
Brookiyn Bnage
48 Carousel 20
Drsk Optimizer 20
. Calt Double DOS 40 .
489 Fastback .
Homebase 25 .
Microsoft Windows
185 Norton Utilities 4 0
45 Note It Plus .
PC Tools . .
1 Sidekick (Unprotected| . .
80 PROJECT MANAGEMENT
Harvard Total Propect Manager Il
519 Mucrosoft Project
88 Super Project Pius
137 Timeline 20
13 LANGUAGES
88 Basic Compiler \Microsoft]
n C Compiler {Microsoft
Covol Compiler {Microsoft
[T Fortran Compder {Microsoft) 40
Call Lattice C Compiler
. 398 Macro Assembler [Microsoft
82 Run C Interpreter
419 Ryan McFarlan Fortran
439 Ryan McFartan Cobol
Pascal Comprier {Microsoft)
5179 Quick Basic 30
92 Turbo Basic
103 Turbo Jumbo Pack [New Ver
163 Turbo Pascal w/8087 & BCO
s Turbo Prolog
99 Turbo Prolog Toolbox
89 Turbo DataBase Too! Box

S

‘ne manufacturer only

No Charge for VISA snd Mastercard

You Pay the Ground Shipping - We Pay the Air

Ground Shipping & Handling $6 00

+ Free Ar Applies ONLY 10 orders up 1o 10 s & Over $50

+ Al product cames @ manutacturer s warrantee ANl Guarantees, rebates.
‘nal penod prviledges & promotionat programs are handied by

+ No APO, FPO, or Internationat orders, please

- Personal and Company Checks Will Delay Stipping 3 Weeks
« Pnces Terms & Availabiity Subject to Change Without Notice
© ASd 3% 1or COD Orders

= Call before submitting P.0.'s

- We Do Not Gusrantes Machine Compatibility

Mailing Address: 2034 West Southern / Mesa, Arizona 85202
« Order Line Hours Mon-Fn B 30am-S30pm

Saturday 900 am -1 00 p
Order Processing (602) 224 9345 / Mon-Fn 10 00 a.m -3 00 p.m




(ERUSTRAKION
NSURANGE

For Only $99.95 BOOKMARK"' Protects You From:
o BLACKOUTS

| ACCIDENTS

BOOKMARK protects you against loss of work and time
due to unexpected incidents.

| SYSTEM CRASH |

Work in progress, up to the previous BOOKMARK place-
ment, is sale!

 FROZEN KEYBOARD

g MT w’

h "num-n am

System crashes used to mean complete loss of data in
memory, but not any more,

When the keyboard freezes up you've got to reboot—and
you can't even save first. But with BOOKMARK, work is
already saved.

Memory-resident utility software that automatically saves work in
progress to the hard disk at user-definable intervals.

To Order Call Toll FREE §00-544-MARK
In California Call Toll Free 800-543-MARK

or call for the dealer or distributor nearest you.

AW PCOCTIAT o 1000 Cammiuaion » 2508 10 6408 ¢ 1M DOG 2 1 60 Haghwe 1 Poppy Drover » Mt Ok 'mlson
Orme (0 Magatytes Moo « Vioen Dty Adupte T (Monochrome. Casr £ ahanc st Co)
Martsee AST - A o
RAMY >
INTERNATIONAL
TELUEOF i 51 Digital Drive = P.O. Box 5055 ¢ Novata, Calitormia 94948

Cupyrgre mvmnmuuwn
’ (4!5;8&3 1188 » Telox 470766 * Fax (415) 833-2646

mmg
-------
------- achto: il
EW! sommmmlommmrmn s e
e YES! Pleas oG AND BILLING ADDRESS g
persond! SF7 ons WE[ W Co — = |
184 ac Pus Ve B Name — j - — ]
:‘“ Foaturing = Street # - ___State |
: City =
" 000 3 sad w1 e ok || Zi phone ( r-—'—’—’_’"poﬂuAﬂON J‘
'm“m..?...«m.. || pAYMENI!ﬂQQ BOoKMARK(S) | |
» Keybcard input now sopanrs umunaneousy [N E oy Order L Visa | please send.
o™ mongard 0 Amer. EXp. | 5 §99.95 each (total) ——
: n| B 0 Ma ! \‘ Sales Tax $6.00
ming Soof* L "“”""'"""‘“’ = | (Calif. Residents Only)
co B Expuation O ‘ & Handling
BOOKMARK add-on utility tor Il y Shipping unit)
lxhlm and expanded RAM | ooy l ($5.00 per L -
applications. (] | TOTA —
AT| (check one)
BOOKMARK for Novell Network | | WO?“ AT 5(% Mac Pius --------- --
workstations B O
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CIARCIA FEEDBACK

rather than a serial link. Check the Sep-
tember 30, 1986 issue of PC Magazine
for a review of several scanners (includ-
ing the IX-12). I suspect that you'll find
it’s a lot cheaper 10 buy another scanner
(and the accompanying software to drive
it) than to build your own custom scan-
ner. Look at it another way: The price
range for scanners tops out at a few hun-
dred thousand dollars. You can get a lot
of clever design for that much money—
and it’s better to get something that’s
supported by a real manufacturer than a
computer science project. —Steve

Remote-Controlled Woodstove
Dear Steve:

This is not a computer problem per se,
but as a BYTE subscriber and a regular
reader of your column I know of your in-
terest in remote-control devices.

I am looking for a remote switch that
can be activated by a Touchtone signal or
other signal device from the caller’s
phone (similar to a remote-controlled
telephone answering machine). [ am ren-
ovating a vacation home and I plan to use
it in the winter on an irregular basis. If |
could turn on the boiler from 150 miles
away by telephone, I would arrive at a
warm house. (I have to drain the water
supply when I leave, but the heating sys-
tem has antifreeze.)

If such a device exists, perhaps you
could point me in its direction. Or per-
haps you might design one as a project.
Such a remote switch would have many
uses other than the one I have in mind.

John Penney
New York, NY

A device such as you are seeking which
allows remote-control functions over the
telephone is available as part of the home
control system made by the X-10 Corpo-
ration (formerly BSR). These components
are available from numerous sources, in-
cluding Sears, Radio Shack. and Heath-
kit. The exact item you want is called the
Telephone Responder.—Steve

Remember Cassette Ports?
Dear Steve:

I have what is perhaps an unusual re-
quest: I am looking for an inexpensive
way to add a cassette port to PC and AT
clones.

In my office, we use several laptop

| computers (clones of the Tandy 100)

when traveling. We use portable cassette
recorders for storing completed docu-
ments to free up memory on the laptops.
Since we do not need to access the docu-
ments again until we return to the home
office and transfer them to the PC or AT
clones, this is much more cost-effective

continued



5250 SNA

o ———

L _37zosna i

|

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

e

......

.........

CLEO Software products allow microcomputers to
communicate with IBM minicomputers and main-
frames, and to emulate their workstations. CLEO
products have been providing REMOTE communi-
cations between micros and mainframes since
1981. Over 44,000 CLEO users worldwide are
running on all major brands of micro computers;
the largest number of these users run CLEO
software on IBM Personal Cemputers and
NETBIOS LANs.

The qualifier REMOTE is a key factor
distinguishing CLEO products from traditional
emulators. All of the modeis contain full emula-
tion of all the equipment at the remote site: the
modem, the cluster controller, and the terminals.

CLEO is your SNA or BSC Gateway

Software features:
* PC/XT/AT compatible
« Stand-alone or NETBIQS

LAN operation

» Supports Bisync or SDLC

links

» 3780 and 3270 protocols
install for operation in
19 different countries

* Application program

interface

* Point-to-point or mu!'t!

drop selection

* Auto-dialing with selected

modems

Distributors: Colombia, S.A.

Benelux, Scandinavia 2875492
31(71)899202 Germany. Austria,

Canada Switzerland
514-737-3631 49(2823)18408
(Western Canada) italy
800-361-1210 039 636191
(Ontario, Quebec and Mexico
Maritimes) 596-4825

800-361-3185

Peru, S.A.
234-464
UK
44(1)2420012
0800-898404
US.A.
(800) 433-CLEQ
(2536)
In Michigan
(313) 540-4600

|
3270 SNA 3270 85C /
——— | s

Call for information

on how one of our

5 hardware models

will solve your

communication probiem.

* V.26/212AT/201 internal
modem (2400 baud)

* V.26/201 internal modem
(2400 baud)

* V.27/208 internal modem
(4800 baud)

» SNA/BSC synchronous
LAN gateway

* SNA/BSC stand-alone
synchronous gateway

CLEO Software

1639 North Alpine Road
Rockford. IL 61107
(815) 397-8110

Telex 703639

CLEOS}

CLEO and 3780PIus are registered
trademarks of CLEO Software.
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Writer 1l
20

Citizen 120D
Citizen MSP 10
Ciizen MSP 15
Cihizen MSP 20
Cihizen MSP 25
Citizen Premier 35
Epson LX800

LX 86 Cutsheet

pson L
Epson LQ 1000

2357 CONEY ISLAND AVE

HARMONY COMPUTERS

(BET. AVES. T & U) BKLYN. NY 11223
ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-

IBM PS Il Model 30 - $1269.00
STARNX-10-$169.00

PANASONIC 1080i-$149.00
COMMODORE 64C - $148.00

8888

Epson FX B6E
Epson FX 2B6E
Epson EX800

IBM Propninter
1BM Propnnter XL
NEC 3550

Owidata 182

‘“‘PRINTER SPECIALS"”

Omidata 192 Plus

Okigata 193 Plus 494
Okidata 292 w INTFC 499
Okidata 293 w INTFC 646
Panasomnc KXP 1080 | 149
Panasonc KXP 1091 1 166
Panasomc KXP 1092 1 279
Panasomc KXP 3131 238
Panasonic KXP 3151 369
Panasonic KXP 1592 369
Panasonic KXP 1595 399
Siekosa SP 1200 189
Star NX-10 155
Star NX 10C 155

Star NP 10 129
Star NX15 279
Star ND 10 N9
Star ND 15 375
Star NB 2410 59
Star NB 2415 589
SR 15. SR 10 Sheetleed au
Star Power Ty 179
Sitver Reed Exp 420 189
Sitver Reed Exp 800 639
Toshiba 34) E 599
Toshiba 351 Model 2 869
Toshiba 351C 1024
Toshiba 321 SL 469

L]

IBM IS 2 Moow W0 {2 Dnves)
18M S ¥ Mocel K (20 Meg )
18M PS5 2 Mool %) (20 Meg }
1BM 5 2 Mauded 10 (40 Meg )
AT Enhanced 1BM 30 Meg (339)
18M PC XT

1BM PC XT 2864 GMHZ 640K

Hercules Monogr
NEC EGA GB1
Ouad EGA +

AT Wonder

Paradrse Auto Swiich (350)
Pasadrae Auto Switch (480}
Mutttunchon Card

Everes EGA Enhancer
Everex Edge

Everex Graphscs Pacer
Intel BOB7-3

wooEMS
Hayes 1200

Hayes 12008 w Smartcom 2
Hayes 300

Hayes 2400

Hayes 24008 w Smaricom 2
Mecromodem 2€

Promettuas 1200 E xternat
Promethas 1200 Infernal
Everex Internal 12008
Everox 2400 Irwernal
Hayes 2

SOFTWARE
Lotus 123 Ver 2
D Base 3.
Frameworh 2
Symphony 12
Microsolt Word 31
MiCrosoft Windows 1 03

Word Porlect 4 2
QaA20

PFS Professionar Write
Nor1on Utiliies 4 0
Microsott Mouse
Hayes Smartcom 1
Wordpertect Library

Bankstreet Writerplus
DAC Easy Accounting
Veniura Desk Top Publishing

SEAGATE HARD DRIVES

) Mej w controber 249
X0 Mgy w controtier 39
W) Mg w controber 349
%) Mag AT #4038 509
40 Mg AT #251 4%
NEC 20 Meg Had Card 359
NEC 30 Meg Hard Card 29

APPLE
2GS with 256K 775
Appie Dreve (5’ 249
Appie Drive {3 329

MACSE (2 Drves) w keybd
MACSE (20 Mpg ) w keybd
"

Appie Green Mondor "8
ATAT
ATT 6300 Drive, 640K
ATT 8300 Plus, 512, 1.2 Drive
1003

ATYT Monitor 9
ATAM
130 XE 128
65 XE 97
Atan 801 Privte 179
Atar 504 Prnter 179
1050 Orve: 158
Alan Wrder ¢ 37
Atar 1027 109
Atan Modem 301 49
520 ST B & W System 479

NO ADDITIONAL CHARGE FOR CREDIT CARDS

MONITORS

Amdek 300 Amber tHe
Amdek 310A
Amdek 410A 144
Amdek Color 600S "e
Amdew Coror 722 43
Princeton HX 12 Via
Punceton HX 12F 439
Punceton Max 12E "we
Scan Doubler 44
NEC Multisync

Taxan TTL Amber
Gotd Star RGB Color 249

NEC

APC 4 with 20 MEG
(Powermale 1)
APC 4 wiih 40 MEG
(Powermate I
NEC Muituspesd
COMMOOORE
Commodore 128 218
1571 Dnive 2!
1670 Modem "
Commodore 64C 4
1541C Dis Drive b
1802 "
19024 Mondor ¥
MSP 1200 Printer &
Star NX10C

Amigs 256K Dos Mouse 64%
Amiga 1080 Coior Mondor 2y
Amiga 256K Upgrade 13y
TOSHIBA PORTABLES
Tosniba 3100 2799
Toshiba 1100 1459
Toshiba 1200 -a

Masier Card and Visa weicome FOr your protechion we check for siolen credd cards Shipping & handing extra Delective merchandise will be reptaced of repaired al our discretion
witter: the terms of Our warraniee All sales hnal Pncs and avadabirty subject 10 Change wihoul notce We cannol guarantee compatibity

SYSTEM
SOLUTIONS. ...

QUA TECH
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CIARCIA FEEDBACK

than portable disk drives.

It would be nice, however, if we could
attach a cassette player to one of the
clones through a cassette port so we
would not have to reload the documents
onto the portables and then transfer them
to PC clones through a null modem.

I realize cassette players are an out-
dated technology, but they are the cheap-
est way we have found to expand our stor-
age capacity on the road. Any ideas
where we might find an inexpensive cas-
sette port on a board or in a kit?

Andrew P. Morriss
Hereford, TX

Ironically, genuine IBM PCs have a
cassette tape interface built right in. IBM
figured that there would be a market for
low-cost PCs, so the cassette port was its
attempt to support low-cost storage.
Nowadays the clones leave it out to save
money: Nothing is sacred anymore.

I thumbed through several sources for
oddball PC gadgetry and drew a com-
plete blank, so I don ’t think there 's an of f-
the-shelfinterface for you. The problem is
that there is no standard definition for the
signals on the tape; thus, there’s no way
of telling what the beeps and boops really
mean.

For example, old Digital Group sys-
tems had an audiotape interface that
could store several files on one tape and
do a limited amount of searching if you
were willing to push the buttons. But
those tapes couldn 't be interchanged with
any other system because the header and
file information wasn’t compatible with
anyone else's.

I suspect you could get the specifica-
tions on the tape file format from a hard-
core Tandy 100 users group, then con-
tract with an engineer/programmer to
build a widget for your PCs and write
some code to read the files, but it would
probably wind up being so expensive that
it wouldn 't be worth it.

Sorry I couldn’t be of more help.
—Steve

Between Circuit Cellar Feedback, personal
questions, and Ask BYTE, I receive hundreds of
letters each month. As you might have noticed,
in Ask BYTE I have listed my own paid staff. We
answer many more letters than you see pub-
lished, and it often takes a lot of research.

If you would like to share your knowledge of
microcomputer hardware with other BYTE
readers, joining the Circuit Cellar/Ask BYTE
staff would give you the opportunity. We 're
looking for additional researchers to answer
letters and gather Circuit Cellar project
material.

If you're interested, let us hear from you.
Send a short letter describing your areas of
interest and qualifications 1o Steve Ciarcia,
P.O. Box 582, Glastonbury, CT 06033.




Take the Multi

NEC introduces MultiSpeed™ The world's fastest
portable computer. It's designed to make you a runaway

Success.

MultiSpeed is mult-talented. It's small. Light. And

gives you the option of running at a clock
speed of either 9.54 or 4.77 MHz.

MultiSpeed can do most anything your
desktop PC can. It has the most advanced
LCD screen technology. So it's easier to read.

What's more, it's PC compatible and
even does windows.

And MultiSpeed is a very smart buy. it
comes with a bundle of buitt-in features that
cost a bundle on other portables.

*IBM PC/XT 18 a registered trademark of
internatonal Business Machines Inc.
NEC is a registered trademark of NEC Corporaton,

In fact, when you discover everything it comes with,
you'll be delighted at what it goes for.

So if you're a person who's going places, try the
portable that helps you get there ahead of everyone else.

Standard Features

Clock Speed 9.54/4.77 MHz
Memory 640K bytes
Butltin Software 5 programs
Disk Drives Dual 720K (3.5%)
Screen type Supertwist LCD
Keybd. Compatibility IBM PC/XT*
Numeric Keypad Separate
Weight 11.21bs.

Mu

C£ Computers and Communications
Inquiry 181

Take the Multi and run.

You'll find the new MultiSpeed
portable at CompuMat, ComputerLand,
Connecting Point and Micro Age. For litera-
ture or the location of your nearest dealer
call 1-800-447-4700.

if you have any questions or would like
technical information cali 1-800-NEC-SOFT.

Or write NEC Home Electronics, Computer
Products Division, 1255 Michael! Drive, Wood
Dale, IL 60191-1094.

¢
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For %19 RS/1' will give you
aworld of understanding.

Thousands of engineers and scientists are
using RS/1® software to get a better understand-
ing of their technical data. And now you can find
out why.

you can perform all sorts of data analysis in a
fraction of the time it would take with conven-
tional methods.

Experience easy-to-use statistical and curve-

For the first time, you can see
why the RS/1 package has become
an industry standard in data anal-
ysis software. All on your own PC.

RS/1 Data Analysis System |

* Data management: easy entry, im-
port, storage, and retrieval of data

* A full range of data analysis tools

* Presentation quality graphics: graphs,
histograms, 3Ds and more

* Easy-to-use statistics:
t-tests, 1- and 2-way Anova,
non-parametric, and other
standard tests

* Spreadsheets and models

* Curve-fitting: linear, poly-
nomial, multiple stepwise,
and nonlinear - with good-
ness-of-fit statistics

fitting capabilities. And presentation
quality graphics. Plots, graphs, histo-
grams. This trial package does it all.

Before long, you’ll discover how
RS/1 software can help you improve
laboratory research, cut product de-
velopment costs, and increase manu-
facturing yields. And that’s just the
beginning. There’s no telling what
you can do with such a fast, powerful
data analysis tool.

And the $19.95 you pay for the

applications

* A powerful programming
language for customizing

trial version can be applied to the pur-
chase of the complete RS/1 software

RS/1 software displays results in
tabular and graphical forms.

Just send for our new introductory trial ver-
sion of RS/1 software. For $19.95, you get a spe-
cial demonstration version of RS/1 software with
data storage limitations. With this trial package,

*Or full equivalent with I0MB hard disk and 512KB memory.
RS/lisa d k of BBN Soft: Products Corp

&

for the IBM PC.

AMEX # ___Exp. Date

r Enclosed find a check for $19.95 for the introductory version of RS/1 1

package for the IBM PC AT and XT.*
Call 1-617-499-8200 for a credit card pur-
chase, or fill out the coupon and send it in.
And find out how much of your world you
can understand.

BBN Software Products

10 Fawcett Street Cambridge. MA 02238
A Subsidiary of Bolt Beranek and Newman Inc. |

Inquiry 24
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BOOK REVIEWS

PROLOG

IAAANAAVRIMAAVAAMMAAANV YV VWA

voted to short example pro-

PROGRAMMING
FOR ARTIFICIAL
INTELLIGENCE
Ivan Bratko
Addison-Wesley
Reading, MA: 1986
ISBN 0-201-14224-4
423 pages, $25.95

USING TURBO
PROLOG

Phillip R. Robinson
Osborne/McGraw-Hill
Berkeley, CA: 1987
ISBN 0-07-881253-4
340 pages, $19.95

ADVANCED TURBO
PROLOG

Herbert Schild:
Osborne/McGraw-Hill
Berkeley, CA: 1987
ISBN 0-07-881007-8
299 pages, $19.95

INTELLIGENCE:

THE EYE, THE BRAIN,
AND THE COMPUTER
Martin A. Fischler

and Oscar Firschein
Addison-Wesley

Reading, MA: 1987
ISBN 0-201-12001-1

331 pages, $27.95

PN ANV VAV VANV VV VIV

PROLOG PROGRAMMING
FOR ARTIFICIAL INTELLIGENCE
Reviewed by Alex Lane

he title of Ivan Bratko’s book—Prolog Programming for

Artificial Intelligence—gives the impression of an ad-
vanced text that’s tightly focused on Al. For that reason, it may
be overlooked by Prolog beginners as they search for a good
introductory text on the language. However, the author has ar-
ranged his material in such a way that you don’t need knowledge
of Al or Prolog—or even of programming—to read- the book
profitably. Bratko goes so far as to suggest that *plentiful expe-
rience” with conventional procedural languages like Pascal
might even hinder the learning process.

The text is divided into two parts of approximately equal size,
and the Edinburgh syntax (also called the DEC-10 syntax) is
used throughout the book. Part one introduces the Prolog lan-
guage with a general overview and examination of the lan-
guage’s syntax. Discussions grow more complex with the sub-
sequent introduction of lists, operators, and arithmetic
operations. These concepts then get a workout in a chapter de-

Illustration by Beth Krommes

grams ranging from the re-
trieval of information from a
Prolog database to simulation
of a nondeterministic finite
automaton (see figure 1).

Part two covers Prolog ap-
plications in Al, particularly,
heuristic search and problem
solving, expert systems, game
playing, and pattern-directed
systems.

"~y
Yo

Iy
.

Numerous Solutions

Lay Groundwork

Bratko’s approach to solving
the classic eight-queens prob-
lem—placing eight queens on
a chessboard such that no two
of them attack each other—
particularly impressed me.
While most authors would
simply work out a solution
and then move on to other
things, Bratko persists and
solves the beast three more
times, using different ap-
proaches and data representa-
tions. In this way, he quietly
underscores Prolog’s flexibil-
ity in accommodating various
problem-solving approaches
and, as a side effect, assails
the theory that preaches that
there is only one correct solu-
tion to a problem.

Bratko devotes additional chapters in the early part of the
book to the control of Prolog’s backtracking mechanism (in-
cluding the cut and fail predicates), to term and character (I/0),
and to a core of built-in procedures commonly used in Prolog
programming.

Part one closes with an interlude devoted to Prolog program-
ming style and technique. including an extensive discussion of
program efficiency. The chapters in part one follow each other
logically and provide a solid grounding in the Prolog language.

\ o A |
:“I\‘:-'
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Al Applications
The second part of the book covers specific Prolog Al applica-
tions, beginning with operations on data structures and tree rep-
resentations. One example of alternative representations of lists
strongly emphasizes the symbolic nature of Prolog program-
ming, although I felt the author did not develop the following
phrase as well as he might have: “It is important to notice that
the special Prolog notation for lists and the alternative represen-
tations amount essentially to the same representation if properly
abstracted.” Nonetheless, Bratko proceeds to present a good
basic text on Al with a strong Prolog flavor.

continued
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COMPETITIVE EDGE
SPEED SHOP sincE 1980

1421 E. GOLDSMITH, PLYMOUTH, MI 48170
(313) 451-0665

16 MHz 3 8 6 BASE SYSTEM

1.2 FLOPPY, CONTROLLER, 1024K
SOCKET FOR 387, 200 WATT P/S

20 MHz 386 SYSTEM $3795.
12 MHz AT COMPATIBLE $849.

640K ON MOTHERBOARD, CASE, POWER SUPPLY & KEYBOARD SETUP PROGRAM.

$1795.

OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300.
HISPEED MONO CARD $ 99, FLAT SCREEN AMBER MONITOR $119.
HI-SPEED EGA CARD §325. EGA MONITOR 640 x 350 $425,
NEC GB-1 EGA CARD $399. NEC MULTI-SYNC §569.
20MB HD 65 ms §299. 72MB TOSHIBA 25 ms $1095.
30MB ST4038 39 ms §575. 80MB ST4096 28 ms $1095.
40MB HD 28 ms 6053 $699. 112MB 25ms NEWBURY 1140 §2295.
70MB HD 28 ms 6085 §995. 231NB MAXTOR HD 28 ms

10MHz AT COMPATIBLE $799.

640K ON MOTHERBOARD, CASE POWER SUPPLY & KEYBOARD, SETUP PROGRAM.

OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300.
OPTION B STD COLOR CARD $99. STD COLOR MONITOR $309.
CE EGA CARD $229, CE EGA MONITOR $425.

ADD HARD DRIVES & MONO PRICES FROM ABOVE

RACK MOUNT 286 & 386
AT COMPATIBLE SYSTEMS AVAILABLE
12 MHZ BASIC XENIX SYSTEM, 640K, $2595

30MB HD, 3 USER
INCLUDES XENIX RUN TIME, MONO CARD & MONITOR
PRINTERS, SLAVES, NOVELL, XENIX, DOS AVAILABLE

AT IS A REGISTERED TRADEMARK OF INTERNATIONAL
MICROSOFT.

XENIX IS A OF

UNINTERRUPTIBLE
POWER SUPPLY

AT SYSTEM KITS

DELUXE AT KIT.............. $999.95

Our AT system kits are made with the tamous ATTAK-286
What

a desl. We send our ASTEC-200W

al szos

power supply, a nice FLIP-TOP AT case, sn ATTAK-288
with 512K of RAM, s DTC hardfioppy d
controlier. 8 PANASONIC 1.2M drive, and s KEYTRONICS

UPS-300W...........

ATA01 keyboard. This means you can have a full AT
compatible system #1 & very low price.

STANDARD ATKIT......... $799.95
We a0 have  lower cost kit for 1hose of you who need
10 save as much money as possible. The only change Is
the keyboard will be & BTC 5060, the drive controlier a
380/1.2 floppy only controlies, and with zera K RAM on
board,

BASIC AT K[T................. $599.95

And for thoss who want just the basics we hava the basic
AT kit Justan ATTAK-286 motherbosrd, an ASTEC-200W
Powar Supply, and a greal AT Flip-Top case

Ton MHZ option, add $99.95 ko abovs prices on sach kil

XT SYSTEM KITS

. ASTEC 200W AT e MR T TURBOKIT ~BARE BONES MHE -~ KIT
' . SUPPLY..$129.95] ‘fiptopcase * Fiip-Top Case
= 150W Power Supply ~ 150W Power Supply
A 5160 ATAT Rl
/! * 8Mhz Turbo with 640K * sty el
“Onvacard & Cable

Ws sell the ASTEC AT power supplies because they sre * 2 Panasonic drives This s a minimum system kit
100% good reliabla units. With tull FCC, UL and CSA app- Vid

rovals 80 you know they are 9ood. After ail why put s few b ports Cl
thousand dollars of good USA made stutf on one of those

EL-CHEAPO power supplies you sse for a bit less money. * Fullassembly manus!
Grens il . ot sha ey e oo becaonas | $599-95 $249.00
wont replace what was bumed up. Allthey willdos give All the sbave ki m good p-r:;;::m
oo b el il unmnkllkllh-nhouvulnl i
KEYTRONICS RT-101 KEYBOARD for finished kits
| IBM PERIPHERALS

RT-101
Lok soes

¥

EL i - 4 771 2Mnz, wilh ponier Hercues or RGB(1DeCrY), both 1ame pros
- - NEW BABY AT MOTHERBOARD §-10MHZ

XT tize Hods 1 MB o4 AT siols. AWARD BIOS fts XT case
BABY AT FLIP-TOP CASE « POWER SUPPL’

[MAC 1o0n, 14" wiae for smed lootprine, mkes 2 Sopgy & + HOD

NEW MULTI VO s VIDEO CARD, MAKES A SINGLE CARD XT. 212008
A reat rnew card wirOreves, Clock Ser. P Game + Video(RGBTTL Hercues,speaiy]

79

Our reasons for selling the KEYTRONICS RT-101 keyboard
are similar to those for sefling the ASTEC power supply end [NEW MULT! WO SHORT CARD WITH LSI CHIPS..

the ATTAK-286 mother board. NO-ONE was ever bumed by MMDIII 2 sar{t0pt).Par.Ciack Cal, Game Drive, 'MMV?Mml‘n
'good quality y? i £D GRAPHG ADAPTOR

the world lesder i They run l
for-ever, they feel very. , ook very good, and they
sra only slightly more money than the TAIWAN junkies. Why
s this?? KEYTRONICS has a robot plant so thew labour cost
38 aslow s Terwen's, the only sxtra is good parts. And they
are liks 9ood sate.... no indigestion, have s nice meal

XT AT are rog radermarts of 1M inc

COMPUTER PARTS GALORE INCCALL TOLL FREE

56 HARVESTER AVE BATAVIA
NY 14020 1-716-343-6133
IN CANADA 1-800-357-1385

1-800-431-9008
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BOOK REVIEWS

For instance, he begins simply by giving his attention to
depth-first and breadth-first search (see figure 2) and then re-
fines these techniques by adding the best-first heuristic, which
takes up the whole of Chapter 12. The eight-tile problem is
solved twice, both with and without best-first search, again
building on previously discussed material. Another chapter
considers AND/OR graphs with subsequent application of the
best-first heuristic there, too.

Moving from basic concepts to a more sophisticated area,
Bratko turns to expert systems. By showing how Prolog can be
used to represent IF . . . THEN rules (also called production
rules), he gives examples from real expert systems and builds a
small knowledge base for identifying animals. He then me-
thodically develops an expert-system shell that includes an ex-
planation facility to answer “why™ and “how™ questions from
the user. The shell falls short of dealing with uncertainty, al-
though the subject is discussed at the end of the chapter.

Chess and Go

Games are the next subject of inquiry, and here the author con-

siders techniques for playing two-person, perfect-information
continued

Figure 1: A redrawn example of an automaton from Prolog
Programming for Artificial Intelligence by Ivan Bratko.
Reprinted with permission from Addison-Wesley Publishing
Company Inc.

) O
D 0@ ©
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Figure 2: An example of the breadth-first search strategy
showing nodes closest to start node a. The fand j are goal
nodes. Redrawn from Ivan Bratko's Prolog Programming in
Artificial Intelligence. Reprinted with permission from
Addison-Wesley Publishing Company Inc.
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DIOEUS

PROTEUS SYSTEM

’

S features:

16MHz, Zero Wait State, 32-bit RAM
Keyboard, Software, & Hardware
selectable CPU speed & Wait States
ROM based advanced Diagnostics.
Norton SI: 23.5 !!

Editor’s Choice.

“Thete are so many nice aspects to Proteus and the company
that makes it, there isn’t enough roem to cover them all”
Lawrence Oakley,

Business Computer Digest, 3/87

PROTEUS SYSTEMS ARE DESIGNED AND BUILT IN USA

=2 15-MONTH FULL WARRANTY, LABOR & PARTS INCLUDED
=23 :‘, S¢ FREE NATIONWIDE ON YOUR SITE SERVICE!
ok /1': S - 24 HOUR ONLINE CUSTOMER SUPPORT
30 DAY v‘%:‘.’g’
MONEYBA )
CUARABNT(; 100% COMPATIBILITY WITH DOS, UNIX, XENEX, AUTOCAD, NOVELL
CHOOSE FROM THESE BEST HIGH SPEED 386 AND 286 SYSTEMS

PROTEUS-386 PROTEUS-386i PROTEUS-286E PROTEUS-286F

* 80386 Intel CPU 16 MHz. Norton S1: 23.5

* Zero Wait State, 64KB Cache

* Keyboard Selectable Speed and Wait state

* 1 Megabyte 32-bit RAM expandable to
4MB on system board

® 2 Serials, 1 Parallel Port

* ROM Based Diagnostics & Setup

® Onboard EGA Bios

e Coprocessor Support

* Hard Disk & Floppy Controller

® Clock, Cal., & battery backup

® 230W quality 110/220v power supply

* 1.2MB Floppy Drive, Choice of

* 3.5" Microfloppy

* Enhanced Keyboard

* 14" High Resolution Monitor

® Herc. compatible Mono graphics card

* 30Mb Fast Hard Disk installed

Price: $4395.00

40MB EGA System $5195.00

* 80386-16 Intdd CPU, 16 MHz.

* 512KB 32-bit RAM expandable to

* 16MB on Two 32-bit Slots

« Keyhoard Selectable Speeds

* Coprocessor Socket

o Serial, & Parallels on mainhd.

o 230W, quality Power supply 110/220v
 Hard Disk & Floppy Controller

© 1.2MB Floppy Drive, choice of

* 3.5" microfloppy

« High Resolution Monachrome Monitor
 Herc. Compatible Mono adapter
 Enhanced Keyboard

© J0MB Fast Hard Disk Installed

o Custom Configurations available
Price: $3895.00

40MB EGA System $4695

WE HAVE THE LARGEST SELECTION OF HARD DISKS, MONITORS
AND ADAPTERS AT THE LOWEST PRICES. WE CUSTOM
CONFIGURE AND TEST THE SYSTEMS EXTENSIVELY FOR YOU.

HARD DISKS
20MB Seagate $279
WONB Seagate $575
30MB Rodime $565
40MB Seagate $649
42M8 Miniscribe $665
44MB Priam $76G5
BONMB Seagate $985
140 Maxtor Seall
190 Maxtor Seall

MONITORS
ngh Resolutiin Monochrome  $109
147 Proteus Mono Monitor 19
1, Color Montor $340
14" Froteus EGA Monntor $449
NEC Multisync EGA Moniter $569

ADD-ONS
Herc. Compatible Mono card $98
1BM Compatible Calor card $98
Proteus EGA, CGA, MDA rard  $255
Vega Delux EGA card $345
ATl Wonder Card $call
802878 Coprocessor $249
80287-10 Coprocessor $369
80387 Coprocessor Scall
1200B Omnitel Modem $109
2400B Omnitel Modem $239
40M8B Tape Backup int $469
60MB & 120M8B Tape B. kup Scall
1.5" 720K Floppy Dr. $175
60K Floppy Drive $109

Terms: Visa’MC, COD, Prepayment with cash discount, University
and Corporate POs accepted upon approval. Quantity discounts.

1BMt d teademark st International

Business Machines  orp sl prives term  subject tochangse
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» Intel 80286, 6/8 MHz opt. 10MHz.
» 1024K RAM on System board
» 81/Oslots
» Coprocessor Socket
» Clock, Cal., Battery backup
« 195W 110.220v power supply
« Hard Disk & Floppy comb. controlter
o 2 Serials, Parallel Ports
= 1,2MB Floppy Drive (reads both
= 1.2MB and 360K floppy)
© Maxiswitch AT Style Keyboard
« Herc. Compat. Graphics Adapter
¢ High Resolution Monochrome Monitor
* 20M8 Seagate Hard Disk Installed
Price: $1780.00
”...Proteus 286e is a clear winner.
We recommend it”,
Infoworld, April 27, 87

* 10MHz ZERO Wait State System

* 80286-10, 8/10MHz Keybd Select.
* 512K RAM expandable to 1MB

® 2 Serials & 1 Parallel Ports

* 81/0 Slots

* Hard Disk & Floppy Controller

* Clock, Cal. & Battery

* 193W Power supply 110/220v

* 1.2MB Floppy Drive, reads 1.2MB
* and 360K floppy.

* Maxiswitch Keyboard

Price: $1450.00

The Intelligent Conclusion

To order or for information call us 1-800-782-8387

In New Jersey Call (201) 288 8629 I

Proteus Technology Corp,
377 Route 17,

Airport 17 Center,
Hasbrouck Heights, NJ 07604

Telex 510 601 0960
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Inquiry 77

Capture Vided Images
on Your Personal Computer

for display on your Apple, IBM, Commodore,
Atari, or Atari ST computer.

graphics programs. Think of the possibilities!

Commodore, Atari) to $249.95 (Atari ST color, Apple llgs

ComputerEyes is backed by a one year warranty and the
success of over 10,000 systems sold. Satisfaction
guaranteed or return it within ten days for full refund
Demo disk availabie, $3. See your dealer or order direct
For more information call 617-329-5400

\'g
To order call 800-346-0090 \«%

or mail your order o' Digital Vision, Inc
66 Eastern Avenue. Dedham. MA 02026
VISA, M/C, or COD accepted \
S&H $4 for ComputerEyes o \’

Now you can easily and inexpensively acquire images
from any standard video source — videotape, camera, d sk

ComputerEyes has everything you need: Interface hardware,
complete easy-to-use software support on disk, and owner's
manual. And it's fully compatible with most of the popular

Prices start at only $129.95 (monoehrome for Appte Il series,

color,

1BM monochrome). Call or write for exact model/price, demro
disk, and information on a package complete with camara.

Mass residents \
add 5% sales tax a‘ !

BOOK REVIEWS

external 3.5" drives.
720K 3.5" Bare Drive...5109.00

720K 3.5" Internal Drive Kit for PC/XT/AT,
COMPAQ and compatibles. ..5129.00

720K/1.44 Mbyte 3.5" PS/2 compatible
Drive...5159.00

3.5"/5.25" Y Power Adapter Cable...56.00

34 Conductor Internal/External Data
Cables. ..SCall

Volume pricing available.

3.5" PROBLEM SOLVERS.

Bridge the 3.5" media gap with our internal and

microcomputer boards and peripherals, please con

Microcomputers & Peripherals

For further information on our complete line of

tact:

DISKS PLUS, INC. * 356 Lexington Drive » Buffalo Grove, IL 60089
Telex: 650 249 2139 MCI UW « Fax: (312) 537-8331 « (312) 537-7888
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Inquiry 81

games (e.g., chess, checkers, and go). Although a classical Al
approach to playing these games entails implementing the mini-
max algorithm and alpha-beta pruning, Bratko merely describes
these techniques and gives examples. He then considers the in-
troduction of pattern knowledge into the game by means of ad-
vice. The chess theme recurs here as Bratko, who has published
several international papers on chess and Al presents the reader
with an Advice language interpreter and an Advice program for
playing a king-and-rook versus king ending. Knowing a little
about chess helps to wade through this example.

A final approach covers pattern-directed programming,
which is well-suited to Prolog because it can be considered a
pattern-directed language. During the course of this brief dis-
cussion, Bratko develops a simple theorem prover that uses
resolution.

Assessment—Pro and Con

I found much to like in this book. I appreciated the organization
of material and benefited from the summaries and exercises
found at the end of each topic. Answers to selected exercises
appear conveniently in the back of the book, before the index. I
also valued having all Prolog expressions displayed in distinc-
tive boldface type, and the book’s style of both alternating lines
of Prolog code with explanatory text and separately presenting
the same code as a block in a single figure was helpful. The
numerous examples—the first of which appears smack on the
first page—helped to clarify rough spots in my own under-
standing.

On the minus side, there were times when Bratko’s methodi-
cal approach seemed too slow. Typing in the code for the Advice
language interpreter and the chess endgame Advice files, for ex-
ample, had me flipping around to three different places in the
book. However, considering the pedagogic nature of the book,
its methodical approach is more an asset than a liability.

It is hard for me to imagine anyone with an interest in either
Al or Prolog not deriving significant benefit from reading Pro-
log Programming for Artificial Intelligence. For those familiar
with Prolog but not Al, it presents Al concepts in concrete form;
for Al researchers unfamiliar with Prolog, it provides an entry
to a second point of view of the AI world. I believe this will be a
widely used book.

Alex Lane (P.O. Box 4850, Jacksonville, FL 32201) is a regis-
tered professional engineer with a strong interest in Al. He is the
moderator of the Prolog conference on BIX.

USING TURBO PROLOG and ADVANCED TURBO
PROLOG
Reviewed by Namir Clement Shammas

U sing Turbo Prolog by Phillip R. Robinson introduces read-
ers to the Turbo Prolog environment and implementation.
Some of the book’s strong points include a clear and friendly
writing style; a considerate, slow pace (for the novice); and nu-
merous screen images. The author uses headline titles that add
to the clarity of his style, enabling the reader to follow changes
in the subtopics.

In the first of three main sections, Robinson focuses on the
Turbo Prolog environment by using screen images. He leads
you through an adequate tour of the environment options and the
text editor.

Robinson discusses programming concepts of Prolog and
Turbo Prolog in the second part of the book. I enjoyed this dis-
cussion and examples of backtracking, list handling, and the cut
and fail predicates. Several versions of a Turbo Prolog program

continued



From 360K to 70MB,

we've still got your number.

32 999
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Please send me your Tandon Fact Pac,
acomprehensive set of literature and product reviews.

Name
Position

Company

Address

Tandon Computer Corporation BYTES8/3
405 Science Drive

Moorpark, CA 93021

805/378.6104
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The best value in personal
computing just got even
better. We've added more
standard features while low-
ering our prices* even further.
Starting at an incredible $850,
our XT-compatible workstations
now come with a standard dual
video adapter and a serial port.

In our line of AT-compatibles
there is a choice of five models. starting
at a low $1.899. And all come with
additional standard features such
as a powerful IMB of main memory,

a serial port and a parallel port. And
at prices that are consistently around
40% less than our major competitors.

But alow price doesn't mean you have
to sacrifice quality. Tandon personal
computers are brought to you by a
trusted manufacturer who has been
an industry leader for over a decade.

For the Tandon dealer nearest you
call toll-free 1-800-338-4555. In
California call 1-800-237-1735.

Tandon Personal computers. With
selection and price, we've still got
your number.

Tandon

Price. Selection. Quality.

AUGUST 1987 - BYTE 85



Inquiry 36

400 Plus IC
High Performance
Printed Circuit
Board CAD

f

= or
X $975.00!

Ali the features of Engineering Workstation CAD, on XT, AT or 386 Personal
Computers—and at an affordable price! \

« Inputs from FutureNet™, Orcad™ and Schema™ and others [
o Design-On-The-Fly at CRT without schematic input ‘
o 1 mil database, 32" x 32" area, up to 30 layers & 250-400 IC’s

® Automatic and Interactive Placement aids, including Dynamic Rubberbanding, ‘
Connection Length Minimization and Auto Part Swapping [

o Interactive Routing on any grid from 1 mil upwards, i.e., 5, 10, 15,20, 25, 50,
elc

o Thru, Blind and Buried Vias of Standard and Micro size.
o True width tracks and pads at the CRT.

o FineLineDesign-2and3tracks between IC's. Track Segment thickening. Angles
at 90, 45 and down to 1 degree.

o Auto Routing (optional) o Air Gap Checking

o 2-D Documentation capability o TTL/CMOS Library included

o Full SMD and Analog Board design supported

« Plotting on matrix printer and ink plotter (Gerber Optional)
PADS-PCB $975.00

Additional options available
Evaluation Package of all Software on 3 Disks with Manual

CAD Software, Inc.

P.O. Box 1142, Littleton, MA 01460 (617) 486-9521°

$50.00

e A,

A e 3

b @Y 2o
ob et ot %

1"0‘-\4%‘89" 0
<

THE 3.5” CONNECTION!

This internal 720K 3.5” disk drive is a "drop-in” reptacement
for 5.25" drives! It's the ideal solution for exchanging data
between your PC/XT/AT and the new generation of laptops.
Disk format is compatible with I1BM, Toshiba and Zenith
portables. The Model 853W drive kit contains everything you
need, including interface adapters, premium SONY drive, and
complete documentation. Uses your existing disk controller
(no additional slots required). Requires DOS 3.2 for maximum
performance. Ask about our Model 873W (1.44MB).

$159.95

+ FRT. & TAX

$$ SAVE $$
SONY DISKS

.‘igerfmnicsw

INCORPORATED

2734-C Johnson Drive  smmmms

@l P.O. Box 3717 VISA
) Ventura, CA 93006
IMMEDIATE DELIVERY!

Call 805-658-7466 or 805-658-7467
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are presented (one without the cut predicate, and the others with
cut placed in different locations), followed by an explanation of
what each version did when it ran. Despite its clear style and the
consistent use of screen images, the book lacks diagrams and
illustrations. For example, Robinson explains backtracking in
Prolog, yet he includes no diagrams to accompany the explana-
tion. This is the only weak point I found in the book.

More Turbo Prolog predefined predicates for console 1/0,
file I/O, graphics, and windowing are found in the third section.
Robinson presents advanced Turbo Prolog programming tech-
niques in a separate chapter. He is relatively brief and seems to
purposely avoid hitting the reader with a stream of advanced in-
formation. In addition, he includes a chapter for the GeoBase
expert system included in the Borland language package.

Using Turbo Prolog is a book well-suited for the curious and
for the student of Turbo Prolog. Its strength is in its slow pace
(many authors are tempted to accelerate their pace) accompa-
nied by screen images, making it worth reading even before ob-
taining a Turbo Prolog system. While hands-on experience is of
vital importance, Using Turbo Prolog succeeds in offering the
next best way of being introduced to the language.

ADVANCED TURBO PROLOG

Advanced Turbo Prolog does not pick up where Using Turbo
Prolog left off, as readers might hope. Instead, it assumes you
know how to use Turbo Prolog; programming experience with
Turbo Prolog is a prerequisite for reading this book. Herbert
Schildt has written previously on C, Pascal, and Modula-2. This
book is a collection of nine independent chapters, each focusing
on one area of applying Prolog in general and Turbo Prolog in
particular. The topics Schildt covers are solution search, expert
systems, natural language processing, vision and pattern recog-
nition, robotics, machine learning, and appearing human.

Schildt presents the foundation of many topics and gives a
brief historic background mentioning the pioneers of their
fields. Using simple diagrams and without showering you with
complex equations or notations, Schildt offers the alternate
methods. He also points out their strengths, weaknesses, and
preference by Al-application authors. I find this type of presen-
tation most refreshing and highly informative.

In contrast to Robinson’s style, Schildt uses figures and dia-
grams—but no screen images. The book contains many Turbo
Prolog listings accompanied by adequate explanations on how
the programs or highlighted portions work. The listings are
clear and contain a good number of comments.

I was a bit disappointed that the author did not touch on the
topic of symbolic math and calculus, since this is a specialty of
Al languages.

The discussions for the solution searches using Turbo Prolog
were enjoyable. Schildt demonstrates how Prolog uses its inter-
nal database and sophisticated backtracking ability in solving a
flight-scheduling problem. The search methods include depth-
first (how Prolog normally works), breadth-first, hill-climbing,
and least-cost. Likewise, I found the author’s tackling of the in-
ference engines.in expert systems informative. Schildt mentions
three alternate methods used in constructing an inference en-
gine: forward chaining, backward chaining, and rule value. He
selects the first method to develop a general-purpose expert sys-
tem. It is interesting to note that other books have been pub-
lished that demonstrate similar systems written in Pascal, Mod-
ula-2, and even BASIC.

The topic of natural language processing is among the most
important and wide-reaching in the book. Schildt quickly and
appropriately lets you know that NLP is a complex subject. He
uses limited vocabulary and syntax as the basis to demonstrate
three types of NLP parsers: state-machine, context-free recur-

continued



WHAT THE HECK!

ProDesign Il — Still $299!

ProDesign Il — the Easy-to-Use CAD System. The CAD
system that was introduced two years ago for the amazingly
low price of $299. The CAD system that has undergone four
major revisions with more than 400 enhancements. The CAD
system that still costs only $299!

How do we do it? Our accountants said to raise the price
to cover research and development costs. Our business
advisors said to charge more for the additional features. Our
competitors said it's impossible to stay in business selling a
comprehensive CAD package such as ProDesign 1l for only
$299.

And our customers said $299 is great. So, we said:

“Aw ... What the Heck! $299 it is!”

Now, two years after its introduction, ProDesign Il is one
of the world’'s leading CAD packages. It has features pre-
viously found only on CAD systems costing thousands of
dollars. For the single price of $299, you get these features
and more:

® Support for more than 180 printers {including color
printers)

® Support for more than 80 plotters, with plotter optimi-
zation.

® Easy-to-Use single keystroke commands.

On-screen menus accessible with a mouse.
Comprehensive drawing commands, including the finest
curve fitting in the industry.

Editing features unsurpassed by ANY other CAD package.
Extensive snap features, including snap to point, endpoint,
midpoint, line, circle, ellipse, arc, intersection, and perpen-
dicular.

True Auto Dimensiocning with several formats.
Extensive Layering features.

Full Macro capabilities.

Specialized drawing aids, such as tangents to circles and
ellipses, parallel lines, parallel curves, wide lines, and more.
Complete hatching with up to 40 different patterns.
Area and length calculation for line curves, circles, etc.
Full Zoom, Pan, and Rotate capabilities.

Capability to transfer drawings to and fromother programs.
Capability to Break/Trim Lines, Curves, Circles, Arcs, and
Ellipses.

Many more features — All for only $299!

PRODESIGN lIi

PP PP PE—

RAISING /-—-
RECHANISA /'
¢OPTIONAL) 4
/

6° SPINOLE
TRAVEL

Where do you get ProDesign 1i? See your local computer
dealer, or contact:
American Small Business Computers, Inc.
118 South Mill Street
Pryor, OK 74361
(918) 825-4844
Telex 9102400302

Want more information? Call or write for a detailed brochure
and a free demo disk!

STILL ONLY $299!
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Personal computers are productivity tools.

worker off in their own little world.
With their own little empire of data.
Their own very costly complement

Introducing ViaNet:
It will teach your PCs to share.
And put a smilen your face.

) J

VIANET. IT THRIVES
ON SIMPLICITY.

Except when they've got every

2.ViaNet is a genuine alternative to net-
> working schemes you've said
“no thanks™ to in the past.

Thanks, but networks

are too intimidating.

Not with ViaNet. It's so
friendly that users
start sharing with just
ten minutes of train-

ing, with no new commands to learn.

Thanks, but networks are too costly. Not from
Western Digital. With our StarLAN family of products,
and ViaNet, we've driven network cost per PC under
Sharing information. Sharing resources. $400. Or, if you prefer the higher performance of

In small businesses and professional offices. In Ethernet LANs, our EtherCard PLUS™ is hundreds less
departments within large corporations. Wherever team- | than competitive boards. And heading lower.
work is a virtue and PCs have become indispensable. } Both StarLAN and Ethernet are international stan-

ViaNet is the answer. It's the software foundation / dards, too. So your network is 2 mainstream investment.

\

of peripherals. And an electronic
block wall between them and their
co-workers.

Knock down the wall
with ViaNet® from Western
Digital.

ViaNet is the easiest network solution ever. To learn.
To use. To love.

And dedicated to the proposition that PC users work
smarter when they work together. Sharing ideas.

s

ViaNet is the eastest way ever to share PC dala and peripherals, like printers,
without the mind-numbing complexity of conventional network soffware.

for a wide variety of hardware solutions from Western Thanks, but I've heard that cabling installation
Digital that make your network both fully standard can be awfully expensive. Yes, except StarLAN uses
and extraordinarily economical. To acquire. To install. your building’s existing telephone wiring — without
To grow with. disrupting your phone system.

Today, ViaNet software runs on our standard Ethernet Thanks, but network file servers are too big an
and StarLAN network hardware. investment. With ViaNet,

Fine, you say, but aren't networks more trouble you don't even need one. All
than they're worth? network PCs are created

. Perhaps, we say, unless they're equal, and data e ’\[ T T
! based on ViaNet. - . N
| \ @S le@l | &
l Just plug our VersaStak™ system into an a/‘"—*;‘ &lﬂ éz #3
' ordinary PC to turn it into a resource sharing [@I> i s | — W ol
= ~ center, uith open-ended v i ?“:{ ! -

\

d:\{ expansion logdzsk tape and ﬁ@
5 A= Y EiF &’
a—" Az N

ViaNet is ideal for small business and departments in
large companies. It was designed from the start to end PC

gp—
-

O——
I |

[ =

ViaNet is a registered trademark and EtherCard PLL'S and VersaStak are trademarks of Western Digital Corporation
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The Phone Company has given VzaNet
a plug — your building s existing
phone wiring. Save the expense of
recabling. Gain the flexibility of
adding stations wherever theres

a phone.

1

stored on hard disks and every printer in the place is
accessible to all users. Instantly.

Thanks, but I need more flexibility than networks
provide ViaNet thrives on change, too. It lets you
put users and their printers and hard disks any-

N

QB < &
M =
5

THE FLEXIBILITY ADVANTAGE.
Most businesses never stop changing. Growing. Adding

people. Adding offices. Finding PCs more and more

important as they're used for more and

.
more applications.

where you like, and add or delete . A \ That's where ViaNet
resources anytime you like. Combined [{"?‘ Q) (N \‘ really shines.
with StarLAN, it lets you add a PC ¥ IR » / ‘ Even while the system is up
wherever there’s a phone jack, and 7~ 2 (0 ¢~ | | andrunning, you can add sta-
move stations around even while the ‘ g"‘ N d i - /.,, tions or peripherals or new soft-
network is running. oy WK ¢).o Ware in seconds. Without a
o out of ’ ARG s degree
Sorry. You re out of excuses. Now 5 N c’}@& 1. /%" programmer. Or a degree in
start sharing. S W\ 4 7« " astrophysics.
9 % N> 27 Just unplug your PC, wheel it
THE VIANET ADVANTAGE. ~=em =% down the hall to your new office and
When you're shopping for a network, ViaNet s plug it back in. Voild! You're up and
hen you're looking for a way to boost %™ @ workd runnin
when you re ng way of networking posst- g

productivity and efficiency, when you're
desperate for an approach that
makes vour investment in

% PCs pay off, there’s just
‘ >

work style.

one word to remember; ViaNet.

ViaNet is the network operating
system of the future. Here today.
From small workgroups, linked by
StarLAN, to full floors of engineering
workstations, tied together by
Ethernet, things go more smoothly
with ViaNet.

First of all, ViaNet couldn't
be easier to use. And the easier
computers are to use the more

- often and more effectively

Combine

ViaNet with our StarLAN they'll be used.

aag el e Caga il ViaNet lets every PC do its
adapter. for a complete solution ; - .
Sfrom a single supplier. own processing, t0o, running

either DOS or XENIX. And it's
compatible with most every application program imag-
inable. So the software you're using today is a keeper.

_— X

WESTERN
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bilities, and an endless variety
of configurations to match your

Adding new users is just as easy.

So is adding entire departments.

Or linking your department’s ViaNet
system with bigger, more complex net-
works you may have already installed.

So why be tied down with more complex
approaches?

HOW TO GET STARTED.
Nobody puts it all together like Western Digital. And
it all starts with ViaNet. So get a handle on improved
productivity, and teach your PCs to share. Let us help.
Just give us a call at (800) 847-6181 or call your Western
Digital LAN Distributor. Western Digital, 2445 McCabe
Way, Irvine, CA 92714.

Our powerful, low-cost
EtherCard PLUS is

perfect for bigh-
performance networks. 38

DIGITAL

BYTE 89
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Prolog
used to be something
you just
toyed around with.

ALS presents the first Prolog
for grownup work. ‘

From the time ALS programmers began working with
Prolog, we could see it was destined for a brilliant career.
But before it was ready to face the cold, cruel world of
real applications, it needed some careful upbringing.

Now, thanks to ALS engineering, Prolog has finally
come of age. ALS Prolog is the first true incremental
interactive compiler for Edinburgh Prolog. You get the
sophisticated efficiency of the fastest compiler available.
Without the awkwardness of a separate interpreter.

All in a configuration that makes programming and
debugging so easy, you'll forget it isnt child's play.

So why play games when you can work with the real
thing? ALS Prolog is only $499 for the IBM PC Professional
version. A $199 Personal version is also available. Plus
options like dBase and R:BASE interface tools. And right
now we're raising application windowing, database design
tools, and Macintosh, Sun, and VAX versions.

For more information or to

order call (315) 471-3900.
Prolog 1.1
L— ——- e

Or write:
Applied Logic Systems, Inc.
The Technology of Logic.
IBM PC is a regis tr: of | ional Busi Machines Corp. Macintosh is a trademark of

P.O. Box 90, University Station
Mcintosh Laboratory, Inc. and is licensed to Apple Computer, Inc. VAX is a trademark of Digital Equipment |
P b 3 5 & e

Syracuse, NY 13210-0090 USA
Sun is a regis of Sun Microc Inc. dBase is a registered trademark of

Ashton-Tate, Inc. RBASE is a registered trademark of Microrim, In¢
90 BYTE ¢ AUGUST 1987
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sive-descent, and noise-disposal.

Using the simple sentence “The child runs quickly to the
house™ (and its variations), Schildt deals with the first two
parser types. The noise-disposal parser uses a tiny set of com-
mands similar to that of popular database languages. Here, he
tackles the topic of using NLP command parsers to make a soft-
ware application perform a specific task. However, Schildt does
not cover this area extensively. Neither does he take full advan-
tage of his multilanguage programming skills or the ability of
Turbo Prolog to interface with other languages to write a smart
NLP command shell. Such a shell has a Prolog program analyz-
ing the user’s English-language commands and loading an ap-
propriate overlay written in another language, such as C. The
lack of such an NLP shell is a real loss.

While Robinson offers a solid introduction to Turbo Prolog,
Schildt’s Advanced Turbo Prolog offers a background for the
topics it covers and many examples for implementing Turbo
Prolog. Schildt’s listings could become the nucleus of your own
library of Prolog toolboxes.

Namir Clement Shammas (4814 Mill Park Court, Glen Allen,
VA 23060) is a columnist in several microcomputer magazines
and editor of three language newsletters.

INTELLIGENCE: THE EYE, THE BRAIN,
AND THE COMPUTER

Reviewed by George Beinhorn

G iven the polarity that exists in Al a field where scientific
objectivity seems to get trampled underfoot more often

than in others, Intelligence: The Eye, the Brain, and the Com-

puter by Martin A. Fischler and Oscar Firschein is a welcome

arrival.

The controversy is spawned by the attempt to make machines
think, see, and act like human beings. Some Al enthusiasts
claim that human intelligence can eventually be reduced to its
low-level, machine-like, on/off logical components and recon-
structed in computer software.

These proponents battle with those who claim that higher-
level human expert judgment draws on abilities that transcend
mere logic and can’t be learned by or emulated on today’s com-
puting machinery. Those representative of this latter group in-
clude Joseph Weizenbaum, author of Computer Power and
Human Reason (W. H. Freeman, 1976), and Hubert L. Drey-

| fus and Stuart E. Dreyfus, authors of Mind Over Machine (Free

Press, 1986). [Editor’s note: Mind Over Machine was reviewed

| inthe August 1986 BYTE.]

For Professionals and Laypersons
Martin A. Fischler, program director for perception research at

| the AI Center of Stanford Research Institute, and Oscar Fir-

schein, staff scientist at the AI Center at SRI, provide a rigorous
review of current research findings in fields closely related to
Al Their book serves as a reference from which both the vision-
ary claims of Al adherents and the humanistic alarmism of its
foes can be judged.

Fischler and Firschein cover human intelligence, the capabil-
ities of the brain and computers, problems in machine represen-
tation of knowledge, human and machine methods of reasoning
and problem solving, learning (by humans and computers), lan-
guage and communication, expert systems and knowledge-
based systems, and human and computer perception (vision).

This book is by no means an attempt to popularize Al or ex-
plain its methods to the general reader; rather, it is an “an intel-
lectual journey into the domain of human and machine intelli-

conlinied



Get the Courier HST
9600-bps modem.

Then watch the rest of
the world play catch-up.

r

“Courier HST: The Top
Price/Performance
Ratio at 9,600 bps.”

--------------
Yes, please send me your FREE &-page
book explaining the new Courier HST and
today's new high speed technology.

| Company -

{ ,, ‘\. e /// sy Title
A f<¢ /,/// '
\E - /\\\7 I Address

e 4 Bcy  State Zi
t' 3 (_f"\ ’\\ \C -7/ 't‘\?" B:s{iness Phone ( ()( )
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USRobotics new high speed
technology delivers over 1,000
characters/second on more dial-up
phone lines. For less than $1,000.

The new Courier HST (High Speed
Technology) dial-up modem combines four
great ideas that add up to a new standard for
personal computer data communications.

It's full-duplex, with high speed (9600-
bps) and iow speed (300-bps) channels—
automatically assigning the high speed
channel direction. This asymmetrical
solution avoids the problems of echo-
cancelling technology or inefficdent
half-duplex schemes.

The most powerful data signalling tech-
nique—Trellis Encoded Modulation—lets
Courier EST achieve maximum speed over
a much wider range of phone line condi-
tions than other 9600-bps modems.

A unique error- and flow-control method
allows Courier HST to send up to 1,100
characters a second over long distance
phone connections.

It's familiar as any 2400- and 1200-bps
modem. Same teatures, commands and,
in most cases, the same software. In fact,
Courier HST automatically falls back to
2400, 1200 and 300-bps, connecting you
with nearly all modems.

High speed. High accuracy. High value. And
a two-year parts and service warranty. Get
the USRobotics Courier HST, priced under
$1,000. Anc watch the rest of the world play
catch-up.

CALL 1-800-DIAL-USR
In Illinois (312) 982-5001

Name

The Intelligent Choice in Data Communications.

1 8100 McCormick Blvd., Skokie, Illinois 60076.

Inquiry 264 for End-Users. Inquiry 265 for DEALERS ONLY.
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Hard Locks
for Soft Parts.

At Rainbow Technologies, we think protecting
software developers’ investments is very serious
business. That's why we designed the first fully
effective security solution for software running on
PCs and other computers.

Our family of virtually impenetrable Software
Sentinel hardware keys provides the highest level of
software protection the developer can get. While
remaining invisible to the end user.

Take a look.

Key Sentinel Family Features.

Prohibits unauthorized use of software 0 No need
for copy protection 0 Unlimited backup copies 0
Virtually unbreakable © Pocketsize key 0 Trans-

parent operation 0 Transportable

Software

Sentinel.

© Runs under DOS and Xenix,
on IBM PC/XT/AT and
compatibles

© Algorithm wchnique

(Never a fixed response)
O Serial or parallel port version
© Minimal implementation effort

O Higher level language
interfaces included

0 100 times faster than fixed-
response devices (1ms)

Software
Sentinel-C.

O For developers who want to
customize o protect multiple
packages with one device

0 126 bytes of non-volatile
memory that is programmed
before shipment of software
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O Higher level language
interfaces included

© Runs under DOS on
PC/XT/AT and compatbles

O Parallel port version only

Software
Sentinel-W.

O Designed for workstations,
supermicros and minicomputers

O Scrial port only (modem-type)

O Algorithm technique

O We provide detailed interface
specifications: Developer
creates a port driver

O Interface requirements: 25 pin
DB25P or DB25S;
RS232/RS422/RS423

from computer; signal ground;
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gence.” It is said to provide **Scientific American level readers™
and Al experts with an introduction to psychological research on
human intelligence, the cognitive and perceptual abilities of
humans and machines, and the representations used by human-
ity and machine to attain intelligent behavior.

A Certain Credibility

At no point do the authors succumb to the temptation to take
sides in the debate over the prospects for Al. The two questions
they adhere to are: What is known in fields that affect AI? and
What are the prospects for applying present knowledge about
intelligence and computers to make computers emulate certain
human abilities?

While the book’s scientific compendium makes for reading
that’s more reminiscent of a textbook than an introduction for
general readers, this book will undoubtedly be useful for Al
programmers and researchers who may be uncomfortably aware
of gaps in their knowledge of significantly related fields.

There’s no doubting Fischler and Firschein’s interest in com-
menting on ultimate, visionary questions, however. Early on,
they introduce the basic questions regarding Al's ultimate
limits: Can humans create a machine more intelligent than
themselves? Are there components of humanity's intelligence
that cannot be found in any animal or duplicated in a machine?
Can all intelligent behavior be duplicated by the current ap-
proach to Al, namely, by decomposing a given problem into a
sequence of simple tasks or subproblems that can be precisely
stated and solved? The authors return frequently to these basic
themes, and their modus operandi of first summarizing present
knowledge, then drawing consistent and carefully qualified con-
clusions, lends their speculations a credibility conspicuously
lacking in more biased books on Al.

Philosophical Speculation

The larger concerns disappear for long stretches, however, re-
placed by Fischler and Firschein’s minute examination of sub-
domains—their review of knowledge representations used in Al
research, being one example. But they appear often enough to
provide a tenuous continuity. For instance, in the summary for
the chapter on representation of knowledge, one of the most ab-
stract in the book, they manage to refocus on the wider context
by discussing *‘the extent to which the complexities of the world
can be reduced to a manageable set of symbolic relations sus-
ceptible to logical analysis,” drawing on philosophical specula-
tions in the process.

By aiming their book at two different audiences—the Al re-
searcher and the curious scientific reader—the authors give
themselves a difficult organizational task, which they handle
adeptly by separating technically complex matter (e.g., various
Al problems as coded in LISP, Prolog, and OPS-5) into chapter
appendixes and text boxes. The illustrations are good.

General and expert readers alike will of course be eager to
learn Fischler and Firschein’s conclusions regarding the basic
question of Al: To what extent is it possible to model intelli-
gence as an information-processing activity that can be carried
out by a machine? In presenting their deductions, they use the
paradigm of an intelligent robot, “because such a device would
have to draw on the entire range of intelligent capabilities, from
reasoning to language to vision . . . .” They then draw up a list
of essential conditions for intelligent robotic behavior, with
point-by-point comparison of theoretical possibilities and actual
accomplishments in Al.

Questions Answered

Fischler and Firschein's extremely lucid epilogue can be sum-

marized by their following conclusions to some rhetorical ques-
continued
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AT LAST: Professional
Typesetting Capability
For PC Users

With PCTEX"™  the best-selling full
implementation of Professor Don Knuth’s
revolutionary typesetting program TgX.

FINEST Typeset Quality Printing From:

dot matrix laser phototypesetter
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WIDEST Range Of Output Device Drivers:

e Epson FX. LQ e HP LaserJet”*

e Toshiba e Apple LaserWriter

e Corona LP-300* e APS-5 phototypesetter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PCTEX (not copy protected) includes the following:
¢ Our specially written PC TgX Manual, which en-
ables you to start using TEX right away.

e Custom “macro packages” that provide formats
for letters, manuals, technical documnents, ete.

e The IATEX document preparation system, a full-
featured macro package for preparing articles,
books, reports, etc., and IATEX User’s Manual.

o AMS-TEX, developed by the Amer. Math. Society
for professional mathematical typesetting.

Site licenses. volume discounts, and interfaces to
PC Paintbrush. PC Palette. FancyFont and Fontrix
are also available.

PRICED FROM ONLY $249.00!

(Printer drivers and interfaces additional.)

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TEX, Inc.

12 Madrona Avenue, Mill Valley, CA 94941 (415) 388-8853

This ad, with space for the photograph, produced by PC TgX.
Typeset on the Epson FX80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter.

TEX is a trademark of the American Mathematical Society. Manufac-
turers’ product names are trademarks of individual manufacturers
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tions I have had: Can a machine truly understand? The authors
address the potential importance of consciousness in a robotic
device and the equally puzzling issue of subjective understand-
ing. They ask ““what have we lost by implementing the appear-
ance, but not the substance, of conscious awareness?,” conclud-
ing that the answer remains as intellectually complex and
elusive as the nature of the connections between human beings
and their world.

Can a machine take a role in society as if it were a person?
The authors incline to accepting Joseph Weizenbaum'’s argu-
ment in Computer Power and Human Reason that true under-
standing can be gained only from experiencing the world with
the reactive equipment of a human body and brain. But they sug-
gest, “If we change the question . . . to: Can a machine play a
useful role in society?, rather than requiring the machine to
function as a person, then the strict requirements for deep
understanding of the society indicated by Weizenbaum can be
relaxed.” They are careful to cite Weizenbaum's warnings re-
garding devices that emulate intelligence in ways that could mis-
lead humans into placing too much faith in them.

Another question posed by the book: ‘“How can a computer
focus its attention on just those aspects of a given problem that
are relevant to its solution?”” This problem, commonly known as
the “frame problem,” has no easy solution, and virtually no
progress has been made in extending Al software’s abilities
from limited domains to those of a hypothetical autonomous
robot that could “think before it leaps.

In answer to whether intelligent behavior is decomposable,
Fischler and Firschein admittedly don’t know, and they refer
again to the pragmatic distinction between highly intelligent,
human-like behavior and *‘useful devices based on reductionist
principles.”

Concerning the several theories of the relationship between
language and thought, the authors draw no firm conclusions.
They further speculate on what might be gained from research
on the relationship between thought and image processing.

Fischler and Firschein again give no firm conclusions to the
query, What is the nature of representation used by the brain?
Instead, they cite the speculations of several leading research-
ers, reminding the reader that progress in this area of Al has
been very slow.

Issues for Academic Research

Fischler and Firschein conclude that, at this stage in its develop-
ment, the prospects for Al are unknown. Their view is summa-
rized in a statement by Al researcher Terry Winograd, repro-
duced in the book, that encapsulates the present state of Al:

“As a dream, there is a unified (if ill-defined) goal for dupli-
cating human intelligence in its entirety. As a technology, there
is a fairly coherent body of techniques that distinguish the field
from others in computer science. In the end, this technology
base will continue to be a unified area of study with its special
methodology. We will recognize that it is not coextensive with
the dream, but it is only one (possibly small) piece. . . .”

Readers whose main interest is in practical, business-related
applications of Al technology (e.g., expert systems) will find
little of interest in this book, which is aimed rather at academ-
ics, students, and others concerned with fundamental issues in
Al research.

Though the authors nowhere claim to have broken new
ground in Al research, their penetrating overview of relevant
fields is both unique and refreshing, and it will undoubtedly be
welcomed by anyone seriously interested in the relative abilities
of the brain and digital computers. ®

George Beinhorn (14618 Tyler Foote Rd., Nevada City, CA
95959) is a freelance technical editor and writer.

Inquiry 117 —



Standard
In PC-Compatible

Keyboards.

The Honeywell
Silent-Tactile Series.

Now, you can touch the quality...

The latest in ergonomic design and silent-tactile feel is
now available to you in Honeywell’s ST Series keyboards.
They all feature the same unsurpassed Honeywell
quality OEMs have chosen for more than 25 years.

Now, when you need a PC-compatible keyboard for
replacement or upgrade, you have a real choice. Ask for
a Honeywell Silent-Tactile keyboard.

For the dealer nearest you, call toll free:
1-800-445-6939

In Texas call collect: Y15-543-5566

Together, we can find the answers.

Keyboard Division. 4171 North Mesa. Building D, El Paso. Texas 79902 915/5644-5511
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TECHNOLOGICAL
MODEMSTHAT IM

Its long been thought that even the best of technology eventually
becomes obsolete. A notion that we at Hayes could never really understand.
And certainly never accept. So in defiance of it, we created the V-series
Smartmodem 9600"and V-series Smartmodem 2400 Modems that actually
get better as they get older. Because they not only incorporate the most intel-
ligent features found in modems today, they also possess the capability to
provide a long-term growth path into the communications environments of
tomorrow.

V-SERIES SMARTMODEM 9600

This is the fastest modem we've ever made. It can send and receive data
at 9600 bps and with adaptive data compression achieve an effective
throughput of up to 19,200 bps. Point-to-point error control, forward error
correction and data flow control ensure that data gets there accurately.

The V-series Smartmodem 9600 also comes with automatic feature
negotiation. a self-operating capability that analyzes all options for modem
link and then selects the optimum feature set with any Hayes modem for the
most efficient transmission at the highest shared speed.

Synchronous and asynchronous communications modes as well as
simulated full-duplex employing advanced CCITT V.32
trellis code modulation and fast turnaround
ping-pong technology are also part of the
package. Plus you'l get the capability to link ,
up with a range of networks, including SNA < Vesers
And soon V-series technology will offer an Smartmodem 9600
X.25 PAD option to further accommodate net- | (DHayes
work environments of today. And the future.

Hayes Microcomputer Products. Inc.. EO. Box 105203, Atlanta. GA 30348
Inquiry 106




OUNCES A
CONTRADICTION:
PROVEWITH AGE.

V-SERIES SMARTMODEM 2400

With adaptive data compression this modem can achieve an effective
throughput of up to 4800 bps. Of course, it too offers point-to-point error
control, forward error correction, data flow control, automatic feature negotia-
tion and synchronous as well as asynchronous communications modes. And
like the V-series Smartmodem 9600, it can link up with a wide range of net-
works, such as SNA, and be enhanced with an X.25 PAD option.

V-series modems come in stand-alone versions and internal versions
(V-series Smartmodem 9600B™and V-series Smartmodem 2400B™). Internal
versions are bundled with our powerful new Smartcom III" communications
software.

And as yet another rebuttal to the argument for obsolescence, we
developed the V-series Modem Enhancer™ A separate stand-alone device that
will upgrade current Smartmodem 1200 and Smartmodem 2400" external
modems to the new standards set by the V-series products.

A doser look at the V-series product line will reveal to you a revolu-
tionary technology designed to be the beneficiary of time, not its victim.

So contact your Hayes Advanced System Dealer or call
800-635-1225 for the one nearest you.

Smartmodem 2400

G)Hayes

@1 1987 Hayes Microcomputer Products. Inc.
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Multi-User 10 (16) serial terminals per PC (AT). C Compiler Standard Kernighan and Ritchie.

Multi-Tasking 40 (64) tasks per PC (AT). Flexibility  Single PC, networked PC's,
Networking 2.5 Megabit token ring. single PC with terminals,
255 PC's and/or AT's per network. networked PC's with terminals.
10,000 tasks per network. No central servers. Full sharing
Thousands of users per network. of disks, devices and CPU’s.
Real Time 2,800 task switches/sec (AT). PC-DOS runs as a QNX task.
Message Fast intertask communication From US $450.
Passing between tasks on any machine. Runtime pricing available.
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The Diconix 150. Take it or leave it.

The world’s most portable printer performs as well at your desk
as it does when you’re on the road. The small footprint reduces
desktop clutter, while it enlarges a small budget.[7 ]

(MAGAZINE;
The Best
of 1986

inthe U.S.. for the dealer nearest you
calt 1-800-DICONIX Telex: 288-280

DIICOINIDX

In Europe. for the distributor
nearest you. cali (4121) 37 56 04
Telex: 454-199 TXC CH

See us at PC New York.
Booth 2049.

A Kodak Company

3100 Research Boulevard

Dayton, Ohio 45420.
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THE NEW GENERATION

Steve Ciarcia

Under the Covers

The new IBM Micro Channel as seen from inside the PS/2 Model 50

hat would you say if
someone asked you to
pull the covers off a new
IBM Personal System/2
Model 50, crawl around
inside, and report on what it’s like in
there? Even I couldn’t resist, though I've
been known to berate IBM for a thing or
two. I succumbed to curiosity and agreed
when BYTE asked me to look at the
PS/2’s Micro Channel from the view of
an engineer, one who needs to know
more than what’s given in the typical
glossy descriptions on the new box. 1
didn’t want a single opinion to dominate
the conclusions, so I formed a team that
included members of the Circuit Cellar
research staff. Together we designed our
tests, performed them, and came to our
conclusions. Our approach differed from
that of usual reviewers; ours was an engi-
neering perspective. We were more inter-
ested in whether the Micro Channel
would be useful for intelligent 1/0 de-
vices and data acquisition than whether
and how fast Lotus 1-2-3 would run.

We evaluated a Model 50 with an 8513
color display using the PS/2 Hardware

*Technical Reference Manual to find some
of the information and an oscilloscope to
dig out the rest. Unfortunately, the ma-
chine we received had no expansion
boards other than the hard disk control-
ler, so we couldn’t test some of its more
involved features.

We wrote some assembler routines to
check out interrupt-response times and
direct memory address (DMA) loading
and compared the 10-MHz Model 50’s
results with those of an 8-MHz PC AT.
Please accept this for what it is: our first
look at a new machine.

Untouched by Human Hands
The first impression you get when you
pull the cover off the Model 50 is that the

insides have been untouched by human
hands (see photo 1). Everything slides
into place, snap-locks without screws,
and connects without wires. (More de-
tails of disassembly are covered in “The
IBM PS/2 Model 50 in the July BYTE.)

In the disassembled system unit (see
photo 2), the motherboard uses surface-
mount ICs for everything except the
EPROMs, keyboard controller, VLSI
processors, and several gate arrays. You
won’t be able to fix this one with standard
TTL parts; they just won’t fit. Notice the
shiny aluminum component packages
produced by IBM. Cloners take note:
These won’t be easy to crack.

There were a few engineering-change
wires on the top of the motherboard.
Given its complexity and the fact that it’s
at the 01 revision level, that’s not bad at
all. It always takes a few passes to get it
right.

Distribution of Power

The motherboard has internal power and
ground planes to carry the power-supply
voltages. The power connector on the
edge of the board devotes 24 of its 50 pins
to ground and 17 more to +5 volts. The
sticker on the power supply states that the
current is limited to 760 milliamperes per
pin for +5 volts, which works out to
about 13 amps total.

The PS/2 power supply will work with
no load although the regulation is poor,
and, not surprisingly, the “power good”
signal might indicate that the power isn’t
alright. This is a pleasant change from
the original IBM PC power supply,
which could be ruined if it was operated
below a minimum load, and an improve-
ment over the PC AT’s power supply,
which requires a dummy load on the un-
used hard disk power connector.

Each card connector can draw a maxi-
mum of 1.6 amps from the +5-volt

Copyright © 1987 Steven A. Ciarcia. All rights reserved.

power supply. The typical current is
limited to 1.4 amps, and a set of formulas
in the technical reference manual de-
scribes precisely how to calculate these
values. The logic power supply is regulat-
ed to 5 volts, +5 or —4.5 percent, at the
connector, just before the actual pins to
the card. You can calculate the actual
voltage on your card based on the connec-
tor-pin resistance and the current through
each power pin.

About 25 percent of the card-connec-
tor pins are dedicated to power and
ground supplies. No signal is more than
0.1 inch from a ground point (either a
digital ground or a power supply that’s
bypassed to ground). The card-design
guidelines give specific suggestions to re-
duce electromagnetic interference (EMI)
from high-speed clock and handshaking
signals on each card.

EMI Attack
IBM has given a great deal of attention to
reducing EMI in the Model 50. (EMI is
caused by radio-frequency radiation from
electrical equipment. The FCC sets strict
standards to limit the intensity of that ra-
diation from computers.) While its case
and internal subchassis are both molded
plastic, they're sprayed with conductive
metal to form a continuous EMI shield.
The top cover is metal and has EMI gas-
kets mating with the case along critical
sections. The seal is so good that only two
thumbscrews are needed to hold the two
continued

Steve Ciarcia (pronounced ‘‘see-ARE-
see-ah’) is an electronics engineer and
computer consultant with experience in
process control, digital design, nuclear
instrumentation, and product develop-
ment. The author of several books on
electronics, he can be reached at P.O.
Box 582, Glastonbury, CT 06033.
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UNDER THE COVERS

tightly together.

There is a lock on the case to secure the
top cover. Given that the case is plastic,
I'm not convinced that this is particularly
secure, but it augments the thumbscrews.
Unlike the PC AT, the Model 50 has no
electrical connection to the lock. It has a
keyboard password program, but it’s easy
enough to defeat: Just remove the battery
and let the CMOS RAM forget.

Square metallic grids on the bottom of
the motherboard (see photo 3) match up
with support posts molded into the bot-
tom of the case. Embedded in each post is
a small patch of conductive “fuzz” to en-
sure a solid electrical connection between
the board’s ground plane and the case’s
metallic interior. In addition, the board’s
ground plane is segmented to isolate the
high-speed video and high-current 1/O
devices from the rest of the logic. The I/O
connectors on the back panel are electri-
cally attached to a metal sheet that makes
solid contact with the metallic-coated
case. The spring fingers ensure contact at
many points, regardless of manufacturing
tolerances.

A side benefit of EMI control is that it
will make it easier to ensure that cards
work correctly. A clean power supply,
- solid signals, and quiet ground connec-
tions go a long way toward eliminating
those glitches that occur often enough to
make you tear your hair out, but not often
enough to be tracked down and solved.

The Micro Channel
IBM has ended its practice of supplying
schematics of the system hardware, but it
is now giving a much more detailed de-
scription of the interface between the
cards and the system. Although this will
make it tough for cloners to duplicate the
system, it’s a boon for those of us at-
tempting to build cards that actually
work.

The Micro Channel isn’t compatible

its outer case off.

: / Y ',w- ~

Photo 1: Overall view of the interior of the Model 50 with

with either the PC’s or the PC AT’s bus,
so none of your old boards will fit the new
68-pin connectors. The connectors have
pins on 50-mil (0.05-inch) centers and
are divided into three parts: an 8-bit sec-
tion that has 24 address lines, 8 data
lines, and most of the controls; a 16-bit
extension with 8 more data lines and
some additional interrupts; and a video
extension that gives access to the on-
board video hardware. Only one connec-
tor has the video extension. Figure 1
shows the pin-outs for the various sec-
tions and gives an idea of the scale
involved.

You could omit the 16-bit part of the
connector to get an 8-bit version of the
Micro Channel. Perhaps this means that
IBM will introduce a low-cost PS/2 sys-
tem. More likely, however, it’s simply a
holdover from an original design based
on the 8088 motherboard. The dimension
drawings show that even 8-bit cards need
a tab to fit into the 16-bit extension sock-
et; the implication is that IBM will pro-
vide no 8-bit sockets in the PS/2 line.

The Micro Channel has a 32-bit bus
extension to accommodate the 80386 pro-
cessor in the PS/2 Model 80. I couldn’t
get any information on this, but it seems a
reasonable way to get a wider data path.
The 16-bit (and, presumably, 8-bit) cards
should work fine in the wider bus.

The video-extension connector allows
one card to take over the motherboard’s
video circuitry and provide enhanced
video output. Those of you who still
aren’t satisfied with the new standard
640- by 480-pixel by 16-color output
should take a look at the new IBM
8514/A: its resolution is 1024 by 768
pixels with 256 colors.

1/O devices now have a full 16-bit ad-
dress instead of the 10-bit address used in
the PC and PC AT. Each card must de-
code the full address; partial decoding
that ignores some high-order bits is not

“xgj ea—

spread out.

Photo 2: A disassembled view of the Model 50 with its parts

allowed. Those 1024 addresses in the PC
and PC AT were pretty much filled up, so
having 65,536 addresses to play with in
the PS/2 is a definite improvement. Of
course, they will fill up soon enough.

In addition to the normal digital wir-
ing, the Micro Channel includes an audio
line to a linear power amplifier driving
the speaker. This allows any card to gen-
erate an analog sound and add it to what-
ever’s already on that line. For example,
a modem card can now pipe the phone-
line audio to the speaker without sup-
pressing the normal audio beeps and
boops from the programs. The quality is
low-fidelity, but entirely adequate.

Photo 4 shows the PC AT's combined
hard and floppy disk controller above the
new Model 50’s hard disk controller.

If 1 May Interrupt. . .

A continuing nuisance in the PC and PC
AT buses is the fact that two or more
cards can’t share interrupt lines. The
lines are active high, and the cards pull
them up with an active driver. If two
cards are trying to pull the same interrupt
line in different directions, at least one
will lose. This is, in fact, a good way to
burn out a bus driver or two: Short them
between the power supply and the
ground.

The PC and PC AT interrupt lines are
also edge-triggered, so you get an inter-
rupt when the line goes from low to high.
Unfortunately, it’s easy to miss an inter-
rupt if you have interrupts masked off and
you reset the interrupt controller at the
wrong time.

The PS/2 Micro Channel defines the
interrupt lines as level-sensitive and ac-
tive in the low state. The motherboard in-
cludes pull-up resistors for each of the in-
terrupt lines, so a line that’s not
connected to anything is in an inactive
state. Several cards can request an inter-
rupt on any line by pulling it low with an

Lo ———
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open connector driver (existing cards
don’t fit in the connectors, so there’s no
conflict between old and new cards).

Existing PC AT software might try to
reprogram the interrupt-controller ICs to
the rising edge-triggered mode, so exter-
nal hardware on the motherboard sup-
presses those commands. The PS/2 uses
the same Intel 8259 Programmable Inter-
rupt Controller as the PC AT, albeit in a
new surface-mount package.

Because the PC AT hardware prevents
interrupt sharing, hardware interrupt-
handler routines don’t have to worry
about anyone else using their interrupt.
The PS/2 technical reference manual
states that all interrupt handlers for both
hardware and software interrupts on the
Model 50 must daisy-chain control along
to the next handler in sequence. Only if
the handler has processed the interrupt
can it break the chain.

Each interrupt vector starts out initial-
ized to 0000:0000 hexadecimal, so the
chain of interrupt handlers stops when
the last one detects that it’s about to pass
control to 0000:0000 (not a valid address
for an interrupt handler). Software inter-
rupt handlers should indicate the error by
returning with the carry-flag set. Hard-
ware interrupt handlers should include a
routine that handles stray interrupts.

For example, suppose we set up several
serial cards to share interrupt line -IRQ4.
When one of them receives a character, it
pulls -JRQ4 low and activates the inter-
rupt handler. The handler must check
each of the cards to see which one has the
character, process the character, reset the
interrupt latch on the card, and exit. If an-
other card receives a character, it also
pulls -IRQ4 low to indicate that it needs
service. Suppose the second card re-
ceives the character after the interrupt
handler has checked it. When the handler
is done, it performs a normal end-of-in-
terrupt but is then restarted because the

L
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Photo 3: The bottom of the motherboard. The square
metallic grids match up with support posts on the outer case.

-IRQ4 line is still active. The handler
then checks each card again and extracts
the new character from the second card.

But things can get more complicated.
Suppose we have a few parallel ports (the
PS/2 supports bidirectional parallel
ports) connected to some gadgetry, with
all the cards sharing -IRQ4 with the
serial cards. If the serial interrupt han-
dler finds no serial cards active, it must
pass control to the parallel handler. This
way, you can daisy-chain many interrupt
handlers together, with each one aware
only of its own existence and that of the
next one in the chain. The same logic ap-
plies to software interrupts, which should
eliminate a good deal of the confusion
caused by software interrupt handlers
“swallowing” interrupts and disrupting
the chain.

Of course, as more devices share a
given interrupt line, it takes more time to
figure out which one is presenting the in-
terrupts. For critical applications (are
there ever any noncritical applications?),
you might want to have only one device
on an IRQ line. But now you’ve got the
flexibility to choose how to solve the
problem.

Submitting to Arbitration

Although the PC AT bus allows other
cards to take control of the bus lines, it
isn’t easy to have two bus masters sharing
control. The Micro Channel includes a
set of lines that allows several competing
devices to share the address, data, and
control lines without conflict. This pro-
cess is called bus arbitration.

Under normal circumstances, the pro-
cessor will use the Micro Channel for
memory and I/O accesses without worry-
ing about other devices. In this case, the
processor supplies the address values and
synchronizes the control signals, while
the devices responding to that address
may either accept or generate the data

Bssecocsccer
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value. The processor is called the bus
master because it supplies the control in-
formation. The processor must relin-
quish control of the bus lines when a
DMA transfer occurs. The DMA control-
ler supplies both the address and control
lines, manages the data transfer, and re-
turns control to the processor when it’s
done. During the transfer, the DMA con-
troller is a temporary bus master.

The PS/2 extends this notion by requir-
ing any device that wants to use the Micro
Channel to submit to arbitration before
taking control. Arbitration starts when
any device activates the -Preempt line
(see figure 1) to request control from the
active master. The motherboard includes
a circuit called the Central Arbitration
Control Point (CACP), which handles the
Micro Channel’s arbitration functions.
When -Preempt becomes active, the
CACP sets the Arb/ -Gnt line to Arb to
begin a new arbitration cycle.

Each device that wants control of the
Micro Channel puts its 4-bit arbitration
level (essentially a priority) onto the
ARBO through ARB3 lines. The details
are a little tricky, but basically all the de-
vices drive the lines at once and check for
mismatches between their data and the
resulting value of the common ARB
lines. The winning device continues to
drive the lines, while the losing devices
disable their drivers. As a result, every-
one knows who won immediately. The
CACP then drives Arb/-Gnt to -Gnt to
allow the winner to take control of the
Micro Channel.

Devices that transfer data in bursts,
like hard disk drives and so forth, can as-
sert the -Burst line to indicate that they
will be using the Micro Channel for
awhile. However, -Preempt overrides
-Burst, and the CACP will terminate the
bursting device by starting a new
Arb/-Gnt cycle. If the bursting device

continued

Photo 4: The PC AT’s hard and floppy disk controller (top)
versus the Model 50’s hard disk controller (bottom).
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Auxiliary
Video
Extension

8-Bit
Section

16-Bit
Extention

Rear of the System Board

B A
ESync V10
Ground V09
P5 Vo8
P4 Vo7 Ground
P3 V06
Ground Vo5
P2 Vo4
P1 Vo3 Ground
PO V02
Ground V01
KEY
Audio Gnd 01
Audio 02
Ground 03 Ground
14.3 MHz 04
Ground 05
A23 06
A22 07 +5V
A21 08
Ground 09 |
A20 10
A19 11 +5V
A18 12
Ground 13
A17 14
A16 15 +5V
A15 16
Ground 17
Al4 18
A13 1 19 +12V
A12 20
Ground 21
-IRQ 09 22
-IRQ 03 | 23 -12v
-IRQ 04 24
Ground 25
-IRQ 05 26
-IRQ 06 27 -12V
-IRQ Q7 28
Ground 29
Reserved 30
Reserved 31 +5V
-ChChk 32
Ground 33 |
-Cmd 34
ChRdyRtn | 35 +12V
-CD Sfdbk 36
Ground 37
DO1 38
D03 39 +5V
D04 40
Ground 41
ChReset 42
Reserved 43 Ground
Reserved 44
Ground 45
KEY
KEY
D08 48 +5V
D09 49
Ground 50
D12 51
D14 52 +12V
D15 53
Ground 54
-IRQ 10 55
-IRQ 11 | 56 +5V
-IRQ 12 57
Ground 58

VSync
HSync
Blank

P6
EDclk
DClk

P7
EVideo

-CD Setup
MADE24

A1
A10
A09

A08
AQ7
A06

A0S
AO4
A03

A02
AO1
A00

-ADL
-Preempit
-Burst

ARB 00
ARB 01
ARB 02

ARB 03
Arb/-Gnt
-TC

-S0
-S1
M/-I0

CD ChRay
D00
D02

D05
D06
007

-DS 16 Rtn
-Refresh

D10
D11
D13

Reserved
-SBHE
-CDDS 16

-IRQ 14
-IRQ 15

Key

Abbreviation
AQ to A23
-ADL

ARBOto ARB3
Arb/-Gnt

Audio
Audio Gnd
Blank

-Burst

-CD DS 16!

-CD Sfdbk!
CD ChRdy"
-CD Setup!
-ChChk

ChRdyRtn
ChReset
-CMD

D0to D15
DClk

-DS 16 Rtn
EDclk
ESync

EVideo

HSync

-IRQ 3107,
9t012,14,15

M/-10

MADE 24

P7-P0O
-Preempt

-Refresh
-S0, -S1

-SBHE
-1C
VSync

Full Line Name

Address bits 0to 23
-Address Decode Latch
Arbitration BusOto 3

Arbitrate/-Grant (used in
arbitrating access to bus)

Audtio sum mode
Audio Ground

Used to blank the output of
the video DAC

-Burst (used to signal
extended use of bus in
burst mode)

-Card Data Size 16
(indicates 16-bit data on
bus)

-Card Selected Feedback
Channel Ready
-Card Setup

-Channel Check (indicates
serious system error)

Channel Ready Return
Channel Reset

-Command (denotes valid
data on data bus)

Data bits0to 15
Latches P7-PQ signals
-Data Size 16 Return
Gates DClk?

Gates Blank, VSync,
and HSync?

Gates P7-PQ?

Horizontal sync

-interrupt Request lines

(used to signal I/O siave's
need for servicing)

Memory/-Input/Output
(distinguishes memory
from /O cycle)

Memory Address Enable 24
(active if current address
isinthe first 16
megabytes of the address
space)

Pixel address inputs to
video DAC

-Preempt (used to request
use of the bus)

-Refresh

Status bits 0 and 1 (define
the type of bus cycle)

-System Byte High Enable
-Terminal Count
Vertical sync

1. These are separate, dedicated lines running to each siot.
2. So tha a plug-in video board can take control of these signals.

Figure 1: The pin-outs for the various sections of the Micro Channel.
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doesn’t relinquish control within 7.8
microseconds (us) of a -Preempt, the
Micro Channel times out and causes an
error.

The nonmaskable interrupt (NMI) is
assigned an arbitration level higher than
any programmable device on the Micro
Channel. This ensures that a critical error
will be recognized, no matter what else is
going on. Unfortunately, RAM -Refresh
is still handled on the Micro Channel and
is assigned a priority even higher than the
NMI. Thus, DMA transfers will “burp”
every 15 us or so when -Refresh occurs.
The technical reference manual notes that
about 7 percent of the Micro Channel’s
bandwidth is dedicated to -Refresh. I'd
be happy to pay more for a RAM control-
ler to get ~Refresh off the Micro Channel
in exchange for smooth DMA transfers.
Maybe next time. . .in the PS/3.

POS and POST

The PS/2 includes a new feature called
Programmable Option Select (POS),
which allows you to set up all configura-
tion information with software rather
than with DIP switches or jumpers. In
fact, the technical reference manual spe-
cifically prohibits DIP switches and
jumpers on cards. The Power-On Self
Test (POST) software initializes the cards
when the power is turned on, so you're
assured of the right setup every time. You
can also display which cards are installed
in which connectors, which ports they’re
configured to use, which interrupts are
active, and so forth, right on the screen
without removing the machine’s cover.
Even better, you can change the config-
uration from the keyboard without having
to figure out which switch is which.

The line called -CD Setup (Card Set-
up) forces the card to a mode where it re-
sponds to I/O operations at addresses 100
to 107 hexadecimal, regardless of its nor-
mal addressing. There is a separate -CD
Setup line for each Micro Channel con-
nector, another for the video hardware,
and another for the rest of the mother-
board hardware. As you might expect,
only one of the -CD Setup lines can be
active at a time, because all the hardware
responds to I/O at the same addresses
during setup.

The POST code first determines what
hardware is installed and then verifies
that it matches the configuration informa-
tion stored in CMOS RAM. If everything
matches, the cards are initialized by writ-
ing configuration data into their registers.
If you decide to change the cards, the
POST code tells you to run the System
Configuration program to create a new
configuration file. You can’t use the PS/2
until all the hardware is correctly
initialized.

AdapterId OEEFFh
AdapterName "IBM Dual Async Adapter”
NumBytes 1
NamedItem
Prompt "Connector 1"

Help

must be changed to use the adapter.”

NamedItem
Prompt "Connector 2"

Help

must be changed to use the adapter.”

Listing 1: A sample Adapter Definition File (ADF).

choice "SERIAL 1" pos[0]=XXXX000Xb 1o 03f8h-03ffh int 4
cholice "SERIAL 2" pos[0]=XXXX001Xb 1o 02f8h-02ffh int 3
choice "SERIAL_3" pos[0]=XXXX010Xb io 3220h-~3227h int 3
choice "SERIAL 4" pos[0]=XXXX011Xb io 3228h-322fh int 3
choice "SERIAL_5" pos[0]=XXXX100Xb 10 4220h-4227h int 3
choice "SERIAL 6" pos[0]=XXXX101XDb 1o 4228h-422fh int 3
choice "SERIAL_7" pos[0]=XXXX110XDb io 5220h-5227h int 3
choice "SERIAL_8" pos[0]=XXXX111Xb 1o 5228h-522fh int 3

"This connector on the IBM Dual Async Adapter can be
assigned to use Seriall through Serial 8. Use the
F5=Previous and the F6=Next keys to change serial port
assignments if you are in the 'Change configuration' window.
Conflicting assignments are marked with an asterisk and

cholice "SERIAL 1" pos[0]=1000XXXXb 10 03£8h-03ffh int 4
cholice "SERIAL 2" pos[0]=1001XXXXb 1o 02£8h-02ffh int 3
cholice "SERIAL 3" pos[0]=1010XXXXb 1o 3220h-3227h int 3
choice "SERIAL 4" pos[0]=1011XXXXb 1o 3228h-322fh int 3
cholice "SERIAL 5" pos[0]=1100XXXXb 1o 4220h-4227h int 3
choice "SERIAL 6" pos[0]=1101XXXXb 10 4228h-422fh int 3
choice "SERTAL 7" pos[0]=1110XXXXb 10 5220n-5227h int 3
cholice "SERIAL 8" pos[0]=1111XXXXb 1o 5228h-522fh int 3

"This connector on the IBM Dual Async Adapter can be
assigned to use Serial 1 through Serial 8. Use the
F5=Previous and the Fé=Next keys to change serial port
assignments if you are in the 'Change configuration' window.
Conflicting assignments are marked with an asterisk and

Both the POST code and the System
Configuration program read a pair of
identification (ID) bytes from each card.
The hexadecimal representation of these
bytes specifies an Adapter Definition File
(ADF) on disk that defines all the possi-
ble setup variations for that card. For ex-
ample, the ID bytes for the IBM Dual
Async Adapter card are EE and FF hexa-
decimal, so the ADF filename is
@EEFF.ADF. Listing 1 shows the con-
tents of that file. Note that serial ports 2
through 8 share -IRQ3.

Because the system we received didn’t
have any additional cards installed, we
couldn’t fiddle around with the System
Configuration program as much as I
wanted to, but the principle is excellent.
For the first time, it’s possible to give on-
line help to a user trying to resolve con-
flicts between various cards in the sys-
tem, and that’s a step in the right
direction.

One possible snag: IBM is assigning
unique IDs only for its own cards. The
rest of us are on our own, so you can rest
assured that two companies will intro-

duce two different cards with the same
ID. How this will be resolved is up in the
air, but I'm sure one of the two will have
to install a jumper block to select the card
ID. That’s the way it goes.

I’m quite sure that the automatic con-
figuration works, because I used it after
taking the system completely apart. The
configuration data is stored in a battery-
backed CMOS RAM on the mother-
board. The battery is located on the sub-
chassis just over the speaker. After about
15 minutes, the data in the CMOS RAM
evaporates. Of course, I didn’t think of
that when the PS/2 didn’t power up cor-
rectly. I could only imagine how annoyed
BYTE was going to be when I returned a
dead loaner.

Having nothing to lose, I booted up the
Reference Disk. A utility automatically
deciphered the error numbers into plain
English: The CMOS date and time were
invalid, and the battery was dead. It re-
minded me that this will happen when-
ever the battery is dead or freshly in-
stalled. I reset the date and time and then

continued
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let the utility automatically identify the
hardware. It reloaded the CMOS RAM
and rebooted the PS/2. Elapsed time:
under 5 minutes. Whew!

Opening Night Performance
It’s difficult to decide what to test on a
machine that's so new you don’t even

have cards that fit the sockets. I decided
to run some timing exercises to measure
how well the PS/2 could handle inter-
rupts. I make no pretensions that these
are comprehensive tests; the code is cer-
tainly not optimized.

The parallel printer ports on the PC AT
and PS/2 can generate a hardware inter-

IBM PS/2 Model 50

-Ack Strobe ’
10 quallel
printer
T port

TTL Pulse
generator

Dual-trace
oscilloscope

Figure 2: Our interrupt test hardware. We replaced the standard interrupt

handler for the PS/2’s parallel printer port with a specialized one. We measured the
interrupt time delays by connecting a dual-trace oscilloscope to both the Ack line
and an output-port bit controlled by the interrupt handler.

rupt from a pulse on the Ack line. We re-
placed the standard interrupt handler
with a specialized one for these tests. An
oscilloscope connected to the Ack line
and an output-port bit controlled by the
interrupt handler allowed us to measure
the time delays (see figure 2).

Because the test programs were written
on the PC AT, I got some first-hand expe-
rience with the IBM PS/2 Data Migration
Facility. The DMF is an adapter that con-
nects a PC AT (or PC) printer cable to the
PS/2’s printer port. The COPY35 pro-
gram (on a 5%-inch disk) sends files
from the PC AT’s disk to RECV35 (on
3%-inch disk), which receives the file
and stores it on the PS/2’s disk. Sounds
simple enough.

There was, of course, a slight compli-
cation. The PS/2’s POST decided that
when the parallel printer port had the
DMF adapter installed, it wasn't a printer
port, so it omitted the port address from
the BIOS data area. Our test programs
read the port address from that area, as
all good programs should, rather than
hardcoding the addresses as constants.
After a little team discussion, we wrote a
tiny Debug script to force the right ad-
dress back into RAM. Mutter. Grumble.

Figure 3 shows the general outline of

continued

Get printer base
L address from BIOS

Bus load
requested

-
Open disk file for read
o _

’»,-

S

Setup interrupt vector

—

Eable pnnter interrupt

nable interrupt in 8259
nterrupt controller

Bus load No
requested

L Read the file

Any key
pressed
?

Yes

LDlsable interrupt in 8259

L

{Dlsable printer interrupt

L

Restore interrupt vector

:

Close disk file i

Save all registers
Set DSreg

-~ .

Turn strobe bit on

Check status port |
(clear IRQ)

5

Increment data counter

|

Turn strobe bit off

l

Send EOI to 8259 1}

N

Restore all registers

I

Return from interrupt

Figure 3: The interrupt test program: 3a shows a general outline of the main program’s operations; 3b contains the functions
performed by the program’s interrupt-handler section, detailed in listing 2.
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; The Interrupt Handler!

;=== check status port

mov
in

;--- tick counter so we can

cli
mov
punt
out
POpP
popa
iret

irq endp

Listing 2: The IRQTEST. ASM interrupt handler.

; Gets control on interrupt from parallel port LPT1
; Increments counter and updates port data value
; This is deliberately not optimized...

cs:comseg,ds:comseg,es:nothing,ss:nothing

assume
irq proc¢ far
sti
pusha
push ds
mov ax,cs
mov ds,ax
;~-- set processing flag
mov dx,prtctls
punt
in al,dx
or al,mask stb
punt
out dx,al

H required on PS/2 to clear interrupt flag
g if interrupts were shared, we should check irq status bit

dx,prtstat
al,dx

see things happen

mov dx,prtbase

punt

in al,dx

ine al

punt

out dx,al
;~=~clear processing flag

mov dx,prtetls

punt

in al,dx

and al,not mask stb

punt

out dx,al

;-~- reset hardware and return

al,eol

18259, al
ds

; allow other interrupts
; 80286 save all regs

; ... and seg reg

; set seg reg

; turnbiton

; tell the world

; get printer data port

; get current port data
; tick the counter

; send new value out

; turnbit off

; reset interrupt controller

; restore seg reg
; 80286 restore all regs

The Leader E

12/109 |Technalogy Bl

rd

Austin, Texas * 78727-G

204

CALL FOR CATAL

0G

800/531-4742512

119
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the test program, and listing 2 shows the
interrupt-handler section. The program
assumes that it’s running on an 80286,
but it will run unchanged on either a PC
AT or aPS/2 system. We needed some in-
teresting tricks to use the new level-sensi-
tive interrupt hardware. For example, the
interrupt handler reads the printer-status
port. If several cards are sharing the
hardware-interrupt line, there is a test to
make sure that the printer port caused the
interrupt. If you don’t read the status
port, the hardware won’t reset the inter-

rupt-pending bit, and the PS/2 will hang
in a tight loop, responding to a stuck in-
terrupt. It’s easy to spot on the scope, but
the technical reference manual makes no
mention of that requirement.

Time Trials

First, we measured interrupt-response
time (see figure 4) with a minimal system
load. The PS/2’s timings (see photo 5)
registered a minimum of a 15-us delay
from the rising edge of the Ack line to the
first interrupt-response output. The PC
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AT weighed in at about 20 us (see photo
6). The 10-MHz Model 50 runs about 25
percent faster than an 8-MHz AT—sim-
ply the ratio of the clock frequencies.

The PS/2’s printer port produces
much cleaner pulses than the PC AT’s.
Although the specifications say that both
ports use the same pull-up resistor, it
must be that the PS/2 has an active pull-
up, the monochrome card on our test PC
AT had some problems, or the difference
is the result of the PS/2’s better shielding
and busing.

If the processors are busy with a non-
interruptible task when the interrupt is
presented, you get a variation in response
times. For example, the hardware-timer
interrupt occurs 18.2 times per second
and can’t be interrupted by the lower-pri-
ority printer interrupt. The DOS call I
used to check for a key press might also
disable interrupts occasionally.

The longest delay on the PS/2 was
about 60 us, compared to the PC AT’s 80
us. Again, these are roughly proportional
to the clock ratio, so I wasn’t surprised.
Some of the interrupts are lengthened be-
cause a timer interrupt occurs while they
are active. There was no easy way to mea-
sure the increased time, but it seemed to
be roughly 10 to 20 us.

I wanted to measure the effect of the
new Micro Channel arbitration on the in-
terrupt-response time, so we added a
DOS call to read a disk file while the in-
terrupts were active. Listing 3 shows the
main loop. When the bus load is not zero,
the DOS calls are assembled. Each read
pulls in 10,000 bytes of data from the
file. For the sake of simplicity, we used
COMMAND.COM as the test file. The
latency remains about 60 us, but the lon-
gest delay grew to over 300 us. You can
stretch the interrupt to more than 200 us
with Micro Channel operations that have
a higher priority.

What'’s going on is that the printer-port
interrupt is now contending with the disk-
controller data transfers. It appears that
the controller is using a DMA transfer
with a higher priority than the printer-
port interrupt. The delays and stretched
interrupts are due to that arbitration.

For comparison, if you run the same
program on the PC AT, there is absolute-
ly no interference from the disk. A quick
check of the PC AT BIOS listing will tell
you that the PC AT doesn’t use DMA for
the hard disk; it uses a program loop to
transfer sectors from the controller card
to RAM. And those transfer loops are
interruptible by the printer port.
Surprised?

More Value Than Aggravation
IBM is preparing for a multitasking
operating system (the long-awaited

Listing 3: The IRQTEST.ASM main tes

mov

t loop.

;-=--Stall in this loop until a key is pressed
; Interrupts are presumably blazing away. ..
; Bus load is produced by repeated disk reads

dx,offset runmsg

/

Interrupt response time

doscall showstr
keywait label near
IF busload
mov bx,handle ; get to start of file
mov al,0
mov cx,0
mov dx,0
doscall seek
Je oops
mov bx,handle
mov cx,readlen
mov dx,offset filebuff
doscall read
Je oops
cmp ax,cx ; full read?
Jne oops
ENDIF
mov dl,0FFH ; nowalt on keyboard test
doscall dircons ; get char, if any ready
Jz keywait ; nochar => Z flag set
Jmp cleanup ; exit to cleanup code
oops label near ; in case of disk errors
mov dx,of fset errmsg3
doscall showstr
Pulse
period
Pulse
generator L
output —
PS/2 L
strobe m—
signal

Interrupt-handler duration

Figure 4: The interrupt timings. The delay equates to the interrupt-response time,
or the length of time between presenting the interrupt and the response of the

interrupt handler.

08/2), so many of the decisions in the
BIOS are made on that basis. Using
DMA to transfer the data lets the new
hardware arbitrate on a cycle-by-cycle
basis between contending Micro Channel
users. It’s your job to match the hardware
and BIOS functions to the task at hand.
Make sure that you measure the system
under real-life conditions to avoid
surprises.

If all you’re doing is running spread-
sheets, there are cheaper ways to get 25

percent more speed than buying a PS/2
machine. But if you’re building systems
that get down to the bare metal, the Micro
Channel will make your life a lot easier.
One complication is that the BIOS list-
ings aren’t around to bail you out of tight
spots. You have to depend on the pub-
lished interfaces. Time will tell if all the

critical details show up in the manuals.
Only IBM could introduce a new PC
system with an incompatible bus, differ-
continued
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8087 Potpourri

COPROCESSORS
80875MHz ... ... ... ... .. .. $99
For the IBM PC, XT and compatibles
8087-28 MHz. .. . . . . .....$154
For Wang, AT&T, DeskPro, NEC, Leading Edge
80287-35MHz ... . . .. . . $159
For the IBM PC AT and 286 compatibles
80287-66 MHz ... ... . . $179
For the 8 MHz AT and compatibles
80287-88MHz ... ... .. . . . $259

For the 8 MHz 80286 accelerator cards and
Compagq 386

80287-10 1O MHz ... ... ....$395
80387-16 16 MHz ... .. ... $495
INTEL INBOARD ............. $1250

All MicroWay 8087s include a one year warranty,
complete Microway Test Program and instalflation
instructions.

64K DRAM 150ns ............. $10
256K DRAM 150ns ... .......... $29
PC-PAL Programmer ... . ... $395

287Turbo™ - 10/12
Boost your 80287 speed with 287 Turbo
and AT speed with 287TurboPlus.
100% software compatible. See our full
color ad on page 116 for details.

287Turbo
10 MHz $450
12 MHz .$550
287 TurboPlus
10 MHz $549
u 12MHz . ... .$629

PC Magazine “Editor’s Choice”

8087 SOFTWARE
MICROSOFT QUICKBASIC ... ..... $79
87BASIC COMPILER PATCH .. .. .. $150
87BASICANLINE ... .............. $200
87MACRO/DEBUG .............. $199
MICROSOFT FORTRAN V4 ... .. .. $299
RMFORTRAN ... ................ $399
LAHEY FORTRANF77L .......... $477
GRAFMATIC Graphics ............ $125
MSorLATTICEC. ............... CALL
STSC APLWPLUS/PC ............ $450
STSC STATGRAPHICS .. ...... ... $675
87SFL Scientific Functions . ... .. .. $250
87FFT .. $200
OBJ—=ASM .................... $200
PowerDialer for 1-2-3 7.6 00 00 0. $79
EPSILONEDITOR. ............... $169

Call for technical information
and our complete catalog.

02364 USA

Micro:zzx..
W,

(617) 746-7341
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UNDER THE COVERS

Photo 6: An oscilloscope shot of a simple interrupt response on the PC AT.

ent video adapters and displays, ver an-
other keyboard interface, and a pair of in-
compatible floppy disk formats and still
call it PC-compatible. Anyone else trying
to pull this off would suffer The Death of
10,000 Paper Cuts in the published re-
views. But the IBM people define what
they mean by PC-compatible, so they can
get away with it as long as the product
supplies more value than aggravation.
The PCjr. Portable PC. and PC Convert-
ible didn't, but the PS/2 does. IBM
doesn’t have to apologize for this one.

I'm most impressed with the level of
care and attention that’s gone into defin-
ing and specifying the requirements for
new Micro Channel cards and programs.
The Micro Channel allows simple, auto-
mated device setup, has the potential to
support intelligent I/O subsystems, and
has room for growth. The PS/2 looks
good, and I’'m looking forward to some
interesting projects with it. @

Speciul thanks to Ed Nisley for his co!-
laboration on this article.
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$oAny Software. Any Monitor, Any Time.

NO OTHER CARD
HAS THESE FEATURES!

Now, EGA WONDER displays VGA
on multi-sync monitors.

Without switching or having to take the system
apart, without having to use specific monitors
for specific programs, the EGA WONDER, with
SoftSense Automatic Mode Switching, upgrades
the EGA standard and maintains downward

compatibility to older standards on any monitor.

EGA WONDER now runs the new IBM VGA’
graphics standard plus 800x560, 752x410

and 640x480 high resolution text and graphics on
MultiSync type monitors and 752x410 resolution on
25kHz 400 line monitors providing a WYSIWYG
display for popular desktop publishing software suchas
PageMaker and Ventura Publisher. With high resolu-
tion drivers to enhance Windows, AutoCAD, GEM, 1-2-3
and Symphony, EGA WONDER displays desktop
publishing, computer aided design, spreadsheets and
icon operating environments with up to twice the

normal resolution of EGA on MultiSync monitors.

/ EGA WONDER's expanded 132 column capability
allows Lotus users to display a year-at-a-glance of
information on 1-2-3 and Symphony spreadsheets.
Connectivity support to mini and mainframe
computers is provided because EGA WONDER
runs SmarTerm and VTerm in 132 columns. Word
processing in 132 columns is fully supported on
WordStar and WordPerfect.

EGA WONDER supports 800x560, 752x410 and
640x480 modes on MultiSync monitors, 752x410 on
25kHz 400 line monitorsand EGA, CGA, MDA, Hercules
and 132 column modes on MultiSync, EGA, 400 line
25kHz?, RGB3, TTL Monochrome, Composite3, Com-
paq Portable4 and IBM PC Portable monitors.

EGA WONDER represents a new beginning for

users of IBM PC/XT/AT, IBM Series 2 Model 30, or
compatible computers and is now available from

all major computer stores. Call us today at

(416) 756-0711 for more information.

ATI Technologies Inc.
3761 Victoria Park Ave.,
Scarborough, Ontario, Canada MIW 382

Tel: (416) 756-0711 Fax: (416) 756-0720
Tademancs AT, EGA WONDER - AT) Y Machunes bnc., Compag Com . MulbSync - NEC Home Electromcs Inc Tix: 06-966640 (ATI TOR} TECHNOLOGIES INC.

Windows - Microsoft Inc. , GEM - Dxgital Resaarch inc , 1:2-3, Symphony - Lotus Osveiopment

Corp , Ventura Publisher - Xerox Corp , Pagebakar - Aidus Corp., Smarlerm - Persoft inc . Vierm - Costhicient Systems Corp , AuloCAD - Autodes Inc., Hercules - Hercules Computer Technology Te chnnlu g!' ’IDII can Tn'st
(1) Any Softwara, Any Momitor, Any Time appies 1o 1BM digstal monitons, Qraphucs. standards ﬁ.
@ |MDIMMINMMMZ.’HHIM

(3} EGA. MDA, RGB and Compos:! s, Fickenng athect of ant-Qlare scraen hisee. A other modes are non-interiaced. N

4 Vi owbonal Compaq Expansion Modue - s‘mmmm m lnqmrv 16

(51 Runs VGA Modes 11 & 12 on Mullisync Metors.



Get anew handleon
your business with SBT.

Now you can handle up to 254 users, all
working in the same data files, with the SBT
MultiNet Database Accounting Library. The
accounting software written in dBASE III PLUS.

So whether your business is large or small,
you can grow to the limits of the most advanced
PC networks available.

When you want that special report, or your
business needs something we didn't think of,
you can quickly and easily modify our programs
to meet your needs exactly (because our dBASE
source code is included absolutely free).

And if you don’t have time to make the
changes yourself, there’s a nearby consultant
who can make them for you.

So if your company has two users or two
hundred and fifty, you can add customers, update
records, and have as many people enter orders
as it takes to keep your business growing.

Isn't it nice to know there’s software
you can't outgrow? The SBT MultiNet Database
Accounting Library.

Now you can get a new handle on your business.

Call today for our demo disk and brochure.

THE SBT DATABASE ACCOUNTING LIBRARY.
dProfessional Time & Billing $395
dOrders Sales Order Processing $295
dInvoice Billing/Inventory Control $295
dStatements Accounts Receivable $100
dPurchase Purchase Order $295
dPayables Accounts Payable $395
dPayroll Payroll/Labor $395
dLedger General Ledger/Finance $395
dAssets Asset/Depreciation $295
dProject Project/Job Accounting $395
dProperty Tenant/Unit Management $395
dMaterials Material Requirements $395
dMenu/Backup  Menu/Backup $ 65
MultiNet versions $200 additional per module

Call today for the name of the SBT consultant
in your area.

One Harbor Drive
Sausalito, CA 94965 (415) 331-9900

BT

Telex 9102404708

* Compiled versions also available. dBASE Ill and dBASE 1l are registered trademarks of Ashton-Tate, inc. Copyright 1986, SBT Corporation.
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THE NEW GENERATION

G. Michael Vose, David Betz, and Jane Morrill Tazelaar

Head to Head

The IBM PS/2 Model 80 and the Apple Macintosh Il

ast month, we began to
examine the newest gen-
eration of personal com-
puters built around the
Intel 80386 and the Mo-
torola 68020 CPUs. In “High-Tech
Horsepower™ (July BYTE), we com-
pared the relative performances of the
Compaq Deskpro 386 and the Macintosh
SE boosted by General Computer’s
HyperCharger board.

This month, we look at the IBM Per-
sonal System/2 Model 80 and the Macin-
tosh II. We benchmarked the Mac II at
BYTE on a machine loaned to us by
Apple for review. (Further information
on the Mac II is available in our product
preview, “The Apple Macintosh II,”
April BYTE.) To get our results on
IBM’s machine, we traveled to Boca
Raton, Florida, soon after the PS/2 line
was announced. We tested a Model 80
that IBM makes available to software de-
velopers who want to run software-com-
patibility tests on announced machines
that are not yet shipping. But first, let’s
look at the technology used by IBM in
building this 80386-based machine.

IBM’s New Technology
The Model 80 comes in a floor-standing
cabinet similar to that of the Model 60
(see the text box accompanying our re-
view, “The IBM PS/2 Model 50,” July).
The bottom of the Model 80’s mother-
board (planar board in ‘‘Bluespeak™)
contains the Intel 80386 and optional
80387 plus five 16-bit and three 32-bit
connectors for the Micro Channel bus.
The hard disk (fixed disk in Bluespeak)
controller board occupies one of the 16-
bit slots; another slot features a VGA
(Video Graphics Array) extension.

The Model 80’s 32-bit version of the
Micro Channel is designed for memory
expansion and for building multiproces-

sor machines on a Model 80 platform.
The 32-bit Micro Channel offers in-
creased speed on memory-to-processor
data transfers—over and above the speed
increases expected from using a 32-bit
data path—due to the matched memory
cycle. This bus-transfer protocol uses
three additional control bits to tell the 32-
bit Micro Channel to make a complete
data transfer in 187.5 nanoseconds, a
one-wait-state transfer on a 16-MHz
80386. This contrasts with a 250-ns data-
transfer period, called the basic transfer
cycle, which is the default on the 32-bit
Micro Channel. (By comparison, the
transfer-cycle time on the 16-bit Micro
Channel used on the PS/2 Models 50 and
60is312.5ns.)

Lining up data on double-word bound-
aries increases performance on the 32-bit
Micro Channel. However, peripheral 1/0
is limited by design to a 16-bit data path
and thus its performance remains the
same regardless of Micro Channel width.
The Model 80 uses relative block ad-
dressing for disk 1/0. Since MS-DOS
uses physical block addressing, the de-
vice drivers convert physical addresses to
relative addresses for the ESDI (en-
hanced small device interface) hard disk
controller.

The Model 80 comes in three versions:
the 16-MHz Models 80-041 and 80-071,
both of which use 512K-bit by 1-bit mem-
ory chips, and the 20-MHz Model 80-
111, which uses 1-megabit by 1-bit chips;
both sizes have an 80-ns access time. The
difference between their capacities allows
room for 2 megabytes of memory
daughterboards on the 80-041 and 80-
071 motherboards and 4 megabytes on
the 80-111. Memory expansion boards
can meet any additional memory require-
ments. The difference between the 80-
041 and the 80-071 lies in their hard disk
capacity: The 80-041 includes a 44-

megabyte hard disk, while the 80-071’s
has 70 megabytes. The hard disk on the
80-111 has a capacity of 115 megabytes.

There is a high level of BIOS compati-
bility with the IBM PC with two distinct
exceptions. First, programs dependent on
a set execution time will not run due to
the increased processor speed. Second,
programs that address the top 1K of the
640K bytes of memory normally avail-
able to MS-DOS will not run properly.
This 1024 bytes is used by a larger BIOS,
which contains extensions to aid in the
creation of a multitasking environment.
However, the vast majority of software
written for the PC should execute
normally.

Coming Before the Bench

We ran the PS/2 Model 80 benchmarks
on an 80-071 machine with two 70-mega-
byte drives, a 1-megabyte cache, 1 mega-
byte of RAM, and a 16-MHz Intel 80387.
The protected-mode tests were run with
the Phar Lap RUN386 program, a utility
that puts the 80386 into protected mode.
The Model 80 consistently hung at the
completion of this program’s run, possi-
bly due to a problem with interrupt mask-
ing. The benchmark results are shown in
table 1 opposite those of the Compaq
Deskpro 386 and the IBM PC AT.

The Deskpro 386 executes the Fibo-
nacci and Sieve benchmarks faster than
the Model 80—most likely due to the
Deskpro’s use of static RAM. While both
machines use one wait state for proces-
sor-to-memory accesses, the Model 80

continued

G. Michael Vose is a BYTE senior techni-
cal editor, David Betz is a BIX senior edi-
tor, and Jane Morrill Tazelaar is a BYTE
technical editor. They can be reached at
One Phoenix Mill Lane, Peterborough,
NH 03458.
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UNIVERSAL
(E)PROM/PLD

MULTIPROGRAMMER™

ERIISLY System 125 is based on
an advanced modular design concept with
support for over 1200 Devices Gradual-
ly, or all at once, you can build a full
Universal MultiProgramming site to pro
gram EPROM/EEPROMs, PLD/

EPLD/GAL;PROMS and MICROs

BSW MultiProgrammers'™
offer U& Fi nendly Operation, High Quali
ty. Reliability, and are backed by Dedicated
Customer Service, and Unlimited Product
Support. Full One Year WARRANTY,
and FREE SOFTWARE updates. All
Products are 100% USA Made

h3l -: System 12‘» is the first
Unwersal MulllF’rogmmme: (for both
the Engineering Laboratory and Produc-
tion Environments) available at affordable
prices

Model Shown: $125-GL with LogiCel

THREE PROGRAMMERS IN ONE:

1. GANG EPROM MultiProgram-
mer™: Programs MOS/CMOS/
HMOS EPROM/EEPROMs from RAM
(standard 256K BYTES, 2048 K Bits)
or from Master Device.

2_SET EPROM MulﬂPtognmmet
16, 32 and optional 64-Bit Words

3. UNIVERSAL Multiprogrammer" :
(Optional) Logic Array Devices, Bipolar
PROMs, 40 pin Micros, 3 Voltage
Devices, & EPROM Emulation.

STANDARD FEATURES

INCLUDE:

® Stand Alone Operation (includes DATA
EDITing).

® 32 Character Alpha/Numeric LCD

® RS232 Interface for Terminal Mode

® Paralle! Printer Port

* IBM PC Software Driver available,

800-523-1565

In FL: (305) 994-3520

FAX: (305) 994-3615

Telex: 4998369 BYTEK

New CA Sales Office: (415) 487-4694

BYTEK offers a variety of products from
low cost Dedicated Device Programmers,
to Universal MultiProgrammer™ Models.

UV Erasers from $47.

WRITER: Low Cost Dedicated EPROM
Programmers from $345.

S$125 GANG WRITER: $695
Gang/Set EPROM Duplicator

S$125-LADS: $995

Logic Array Development System
1021 S. Rogers Circle

Boca Raton, FL. 33431

CORPORATION
INSTRUMENT SYSTEMS DIVISION
The #1 CHOICE m Programming Equipment
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HEAD TO HEAD

\ Table 1: Benchmark results for the Intel 80x86 machines.

| IBM PS/2 Compagq IBM PC AT

| Model 80 Deskpro 386 with FPU l

| CPU 16-MHz 80386 16-MHz 80386 8-MHz 80286 |

‘ FPU 16-MHz 80387 8-MHz 80287 8-MHz 80287

| Fibonacci 57.40 53.10 120.96
Float 0.48 4.41 9.70

| Sieve 6.46 5.98 25.29
Sort 9.47 9.67 45.73

| Savage 19.20 35.10 38.28
Dhrystones per second 3125.00 3707.00 1748.90

| Table 2: Benchmark results for the Motorola 680x0 machines.

|

Mac SE with
Mac i HyperCharger Mac SE

CPU 15.67-MHz 68020 15.67-MHz 68020  7.83-MHz 68000
FPU 15.67-MHz 68881 7.83-MHz 68881 7.83-MHz 68881
Fibonacci 83.70 71.60 264.00
Float 2.70 4.16 229.98
Sieve 16.70 14.94 64.70
Sort 22.40 19.82 111.30
Savage 5.40 8.78 1884.30
Dhrystones per second 2083.00 2114.00 574.00

must refresh its RAM every 125 ns while
the static RAM of the Deskpro 386 re-
quires no memory refresh.

On the other hand, the 16-MHz 80387
in the Model 80 dramatically improves its
execution of the Float and Savage float-
ing-point benchmarks over the Deskpro
386’s 80287 running at 8 MHz—very un-
derstandable. Megahertz alone can ex-
plain part of the difference.

More difficult to explain, however, is
the significant difference between the two
Dhrystone benchmarks. Both computers
use the same Intel 80386 CPU, and both
run it at 16 MHz, but the Compaq Desk-
pro 386 appears to get more out of it—18
percent more.

The Mac II on which we executed our
benchmarks had a 40-megabyte hard disk
and 1 megabyte of RAM. We did not re-
compile our tests on the Mac II. Instead,
we used the executable code produced by
the Mac SE; it ran without a hitch. The
benchmark results are shown in table 2
opposite those of the Mac SE with Hyper-
Charger and the Mac SE.

The Mac II is actually slower on the
calculation-intensive, array-manipula-
tion benchmarks (Fibonacci, Sieve, and
Sort) than the Mac SE with Hyper-
Charger. On the other hand, the Mac II’s
15.67-MHz 68881 provides a great im-

provement over the Mac SE with Hyper-
Charger’s 7.83-MHz 68881 in floating-
point operations (the Float and Savage
benchmarks). The reason, again, is
largely megahertz. The difference be-
tween the 68020 processors in the Dhrys-
tone benchmark is negligible.

And the Mac II versus the Model 807
On these tests, the Model 80 outper-
formed the Mac II with one exception: the
Savage benchmark, which tests floating-
point transcendentals. This benchmark is
particularly useful for testing numeric-
coprocessor boards. While both the
80387 and the 68881 have on-board tran-
scendentals, either the functions tested by
the Savage benchmark work better on the
68881, or the benchmark is coded more
efficiently for the Mac II.

In effect, you can make the same infer-
ence for the other benchmarks as well:
Either the functions we tested work better
on the Model 80, or the benchmarks are
coded more efficiently for it. Please
understand that these benchmarks have
not been intentionally optimized for indi-
vidual CPUs or FPUs. You can make
comparisons, but they cannot be as clear
cut as you might like. All we can say,
with honesty, is that on these tests, the
Personal System/2 Model 80 outdis-
tanced the Mac II. ®



That WasThen
And This Is Now;

1982

Introducing WordStar®
Professional Release 4.

You remember when we first came
out with WordStar. From day one it

became. as some described it, a classic.

Over one and a half million of you
snapped it up.

But that was then and this is now.

And now there’s a new WordStar.
WordStar Professional Release 4 for
the IBM PC and compatibles. With
the same familiar command sequence
and file format you've grown to love.
Yet with all the improvements you've
been asking for.

You're going to have a field day.

With over 125 new features,

it’s like a wish list come true.

Imagine, a WordStar Professional
with, increased speed, undo, keyboard
macros, Word Finder™ Thesaurus,
line/box drawing, improved printer

support, multi-line headers and footers,

and onscreen boldface/underlining,
Catch your breath. We're not done.

Inquiry 161
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WORDSTAR
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There’s also 14 function math, sub-
directory support, go to page, and an
improved spelling correction and Mail-
Merge. There’s even an optional 40
function key interface. Not to mention
over 100 other enhancements.

And it’s got people
in the know talking.

People like Michael ]. Miller of
InfoWorld* who described WordStar
Professional Release 4 as “faster than
ever” and “good enough to cause a
WordStar revival”

IC LOOK & COMMANDS Q
b

<
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Personal Systemy 2 is a trademark of 1BM Corp

There’s even more good news. If
you already own WordStar or Word-
Star Professional, $89 and your pre-
sent serial number let you update to
Release 4. We've even included an
order form below. It’s our way of intro-
ducing a new dedication to our cus-
tomers. It's our way of saying there’s
a new MicroPro.

WordStar Pro-
fessional Release 4. u ﬁ.
Let’s hear it for
new beginnings. MicroPro.

*February 16, 1987 i1ssue

ORDER YOUR UPDATE NOW! Complete the information below and, along with your check or
money order, mail to: MicroPro, Order Update Department, PO. Box 7079,San Rafael, CA 94901-0079
Or call us toll free at 800-227-5609 or 800-343- 3000 Ext. 655 to order. Allow 3-+ weeks for delivery.

Customer Name Company Name

Address Telephone )
City State Zip
5 disk format 312 disk format

WordStar Serial ¥ or include title page of your WordStar Reference Manual
Release 4 $89.00
Tax*
Shipping/Handling $5.00 *Only states shown require sales tax CA GA. IL,MA
Total NI, OI.TX.and VA
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For your PC, XT, AT
or compatible.

The Fastest PC Accelerator!

FastCACHE-286 is the fastest

half card accelerator ever built. It

is also the first to have an on-board

8088 socket, built-in high-speed 80287

clock, and software controlled slow and

fast 80286 modes. FastCACHE-286 acceler-

ates the IBM PC, XT and compatibles. It can be
purchased in either a 9 or 12 MHz version starting

at $399 (9 MHz). The card combines the best features of our
286TurboCACHE™ (PC Magazine “Editor's Choice™) with
the ability to run asynchronously. This frees it from the 7.2
MHz frequency barrier of synchronous cache cards and
enables the board to run on dual-speed motherboards and
PCs such as the Zenith 158 or the Leading Edge Model D!
The board includes MicroWay's DCache software and is
compatible with all PC software and EMS, EEMS, and
EGA.

Sieve Shuttie
Sl MS C (sec) Regen (sec) Price

PC 10 588 100 (12) -
9 MHz FastCACHE-286 71 1.32 28 (7 8399
12 MHz FastCACHE-286  10.3 93 22 (6  $599

*Times in parentheses are with an 8087 or 80287.

: 287vury oPLUg

RESgy

@
s

’7 "
MKz

Speeds Up your 80287 .

and your 80286! "UT

287TurboPLUS adds a new
feature to PC Magazine Editor's
Choice - 287Turbo. 287Turbo
increases 80287 speed from the 4 MHz used by IBM to 10
or 12 MHz. It has become an industry standard used in the
AT, clones and the 386 Deskpro. 287 TurboPLUS lets a user
control the 80286 clock speed of the AT motherboard.
Typical ATs will run up to 9 or 10 MHz. When used with 100
nsec DRAM and an optional high speed 80286 itis possible
toget 11 MHz speed from an AT. 287 TurboPLUS includes a
100r 12 MHz tested 80287, 80287 diagnostic software and
easily installs in your 80287 socket.

SLow

MICROWAY ... Respected throughout the industry for high quality engineering, service and technical support.
Dealer, VAR, university and corporate inquiries are welcome.

The World Leader in 8087 Support

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
32 High St, Kingston-Upon-Thames, England, 01-541-5466

FastCACHE-286, 287Turbo. 287TurboPLUS and 286TurboCACHE are trademarks of MicroWay, Inc Microway is a registered trademark of Microway, Inc.
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CIARCIA’S CIRCUIT CELLAR

Steve Ciarcia

Part 2: Colorization
Using the ImageWise
Video Digitizer

Take digitized black-and-white images and convert them to color

Presuming that you aren’t

tired of ImageWise and the

subject of video processing

yet, I thought I'd stick in

one more video project be-

fore I go on to other mat-
ters. Actually, I have probably picked a
subject that you might know something
about. The coloring of black-and-white
motion pictures has been the subject of
many heated debates in the entertainment
industry. Movies like The Maltese Fal-
con, Yankee Doodle Dandy, and Captain
Blood have been converted from their
original black-and-white state to color
using sophisticated computer-controlled
hardware. Using computers to color these
films has caused a great deal of discus-
sion about the economic, aesthetic, and
even the moral implications of modifying
what many call works of art.

While colorization of movies is contro-
versial, the technical aspects of the pro-
cess are just another form of video pro-
cessing and a continuation of the materi-
als we discussed last month. With the
help of your personal computer and the
ImageWise video digitizer, you can ex-
periment with colorization and form your
own opinion.

This month, I will describe the soft-
ware and techniques you need to add
color to the black-and-white images cap-

tured with ImageWise. But before we °

start, let’s look at the techniques Holly-
wood uses to color black-and-white mo-
tion pictures.

How Hollywood Does It

Converting a black-and-white film to
color is a complex job that requires the
talents of many people—one firm has al-
most 200 people working three shifts a
day, seven days a week. And even with
that many people involved, it takes about
four months to color a full-length movie.

Besides being labor-intensive, coloring a
film is also expensive, with the current
cost being about $3000 per minute of fin-
ished product. A two-hour movie costs
almost $400,000 to color. While this is
not cheap, it is a bargain compared to the
cost of making a new film.

First, they make a print from the origi-
nal film’s black-and-white negative and
then transfer it to videotape. This video-
tape is the copy they use for all work; the
original film is not modified. Incidental-
ly, the coloring process may help pre-
serve the original picture, since old mov-
ies used nitrate film that deteriorates with
age. The new print made for transfer to
videotape is made using modern film
stock that will be around long after the
original has disintegrated.

After they transfer the film to video-
tape, the difficult task of determining
what colors were used in the original film
begins. They talk to members of the
movie’s cast and crew and search librar-
ies and studio archives for color photos
and set descriptions taken during the
original production. The movie is also
viewed to see if known objects appear in
it: famous paintings, landmarks, and
other recognizable objects. If the true
color of an object cannot be determined,
an art director will select suitable colors.

At the same time they are determining
the proper colors for the film, a shot-by-
shot breakdown of the entire movie is
done, with a code number assigned to
each scene. The significant characters
and elements of these scenes are noted,
and the lists are given to the coloring
staff, along with the colors that are to be
used. It is important that the continuity of
these lists be accurate, since many people
will be working on the film. A mistake
can result in one group painting a car
black and another group painting the
same car (in a different scene) red. If

Copyright © 1987 Steven A. Ciarcia. All rights reserved.

these scenes are next to each other in the
final film, the audience will wonder
where the red car came from.

After they have determined all the
colors and generated the continuity lists,
it is time to begin adding color to the
movie. A colorist will watch the film
scene by scene in black and white and
electronically add color to the picture
using six colors: black, red, blue, pink,
yellow, and white. These colors do not
represent the actual colors that will be
used but are used as indicators of light
levels. Black and red represent the dark-
est levels of the picture, white and yellow
the lightest.

The colorist breaks the picture down
into individual areas or layers. An exam-
ple is a shot of a hand on a desk. If the
hand will be moving around the top of the
desk, the colorist draws a mask around
the hand to isolate it from the desk. The
desk is then colored, using any colors
from the entire spectrum of an electronic
palette. Since the colorist colors the en-
tire desk, even areas “beneath’ the hand,
when the hand moves, the portion of the
desk that was under the hand will already
be colored. Next, the colorist applies
fleshtones to the hand. As the hand
moves from frame to frame of the film, a
computer will remember what colors
were used and will follow the hand with
fleshtones as it moves.

The colorization process uses a combi-
nation of layering and assigning colors to

' continued

Steve Ciarcia (pronounced ‘‘see-ARE-
see-ah”’) is an electronics engineer and
computer consultant with experience in
process control, digital design, nuclear
instrumentation, and product develop-
ment. The author of several books on
electronics, he can be reached at P.O.
Box 582, Glastonbury, CT 06033.
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| discovered that the
coloring companies are
using IBM PC ATs and
Apple Macintoshes.

gray levels. Coloring done only by as-
signing colors to gray levels in each frame
does not achieve the quality you have
come to recognize as a professionally
colorized film, but it does offer a starting
point. (Since layering is extremely soft-
ware-intensive and beyond our ability to
duplicate here, our experiment with co-
lorizing images will use only gray levels.
The limitations of this coloring technique
will be obvious, but the process is still
instructive.)

After all the layers for a scene are
colored and the first and last frames of a
shot are completed, the colorist will se-
lect key frames that have large changes or
new objects in them. The next step is to
reposition the old masks and add masks
for new objects as required. This is nec-
essary when an object that was on the top
layer (the hand) moves behind a new ob-
ject (like a lamp). The colorist will also
make any changes to the previously se-
lected colors to allow for shadows and
lighting changes. Finally, after all colors
are selected and the masks are deter-
mined, a computer automatically colors
all frames in the scene with the selected
colors.

The colorist repeats this process for
every scene in the film. The finished
color scenes are then edited back together
in the proper sequence. The movie is then
reviewed for proper color balance and
continuity. If everything checks out, the
company returns the finished product to
the owner for distribution.

When I started researching this article,
I thought that the coloring process was
probably being done with a bunch of Cray
supercomputers. But after some re-
search, I discovered that the coloring
companies are using IBM PC ATs and
Apple Macintoshes running custom soft-
ware and connected to custom video
hardware. I thought, “If they can do it
with micros, it can’t be too difficult,
right?” Well, the key components of the
coloring system are the custom software
and hardware. And since at least one
company has $20 million invested in its
custom coloring hardware, trying to du-
plicate its system might be a little beyond
the Circuit Cellar budget for this month.

However, even though it isn’t practical
for us to duplicate that company’s equip-
ment, we have built and tested some of
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the key ingredients in the past three
months. I thought we’d apply a little jour-
nalistic license and try to use the equip-
ment we already own. We’ll just have to
interpret the results in the proper frame of
mind.

Setting Up

My colorization system consisted of an
IBM PC with one serial port, a Genoa
Systems EGA video board, an NEC
MultiSync monitor, and the ImageWise
digitizer/transmitter, with a camera pro-
viding a picture source (it could be a
VCR, TV signal, or any such thing). The
Genoa Systems EGA is a half-size board
that supports IBM and Hercules mono-
chrome, IBM Color Graphics Adapter
(CGA), and IBM Enhanced Graphics
Adapter (EGA) video modes.

As you’ll see, we face some obvious
limitations using EGA. You might won-
der why I did not use PGA, VGA, or—at
the very least—my own GT180 (all of
which would have resulted in a more
*“colorful” picture). My purpose here
was not to create pretty pictures that
prove I understand colorization and can
afford the hardware. Rather, I am trying
to find the greatest audience of experi-
menters who might be able to recreate
these experiments (this is always the pur-
pose of the Circuit Cellar). I chose the
IBM PC with an EGA display as a rea-
sonable compromise between installed
base and minimum graphics capability.
Of course, if you have an Amiga or any
better IBM graphics board than an EGA,
you can extend the basic concept for bet-
ter results.

The ImageWise digitizer/transmitter
generates a 256- by 256-pixel image with
6-bit, 64-level gray scale for each pixel.
Ideally, we would like to use all 64 levels
in our display, but the EGA board lets
you choose only 16 colors from a palette
of 64. To display a picture, we have to re-
map the 64 gray-level values from the
digitizer/transmitter into 16 values from
the EGA’s color palette. Fortunately,
since the images are 256 pixels wide, we
can conveniently use a screen resolution
of 320 by 200 (we will just ignore the bot-
tom 56 lines of the image).

The process is relatively straight-for-
ward. You aim a camera at a black-and-
white photograph or illustration. Then,
using the PC-DOS “digitize and store”
utility provided with the ImageWise digi-
tizer/transmitter, you digitize the image
and store it to disk. Finally, using the
*“coloring” software provided for this
project, you select and assign color
values to the black-and-white digitized
images.

This coloring program is much too big
to list here, but it is available for down-

loading from the Circuit Cellar BBS at
(203) 871-1988, provided it is for your
own personal and noncommercial use.
Alternatively, you can send me a for-
matted PC disk with return postage, and
I'll load it with the pertinent files. The
coloring program will run on any PC
with at least 256K bytes of RAM and an
EGA-compatible graphics display.

The coloring program lets you assign
each of 64 gray levels to one of the 16
EGA palette positions. You choose these
16 palette colors from the 64 available
EGA colors. Unfortunately, it is not sim-
ply a case of substituting one of these pal-
ette colors for all instances of a particular
gray level. The manipulation of the gray
levels and palette colors is what coloriza-
tion is all about.

As I mentioned earlier, ImageWise
digitizes images into 64 levels of gray.
These levels are determined by the
amount of light reflected by the objects
we are processing. Because we are digi-
tizing light levels and not colors, some
parts of the digitized images will have the
same gray level even though they may not
be the same color in the original. This
problem, combined with the minimal
color capabilities of the EGA, limits the
results we can achieve. But these limita-
tions are not as severe as they may first
appear, and you can minimize their ef-
fects by clever manipulation of the image
data.

Before you begin, you will need a sub-
ject. While you can use just about any-
thing, some subjects will give much bet-
ter results than others. Try to avoid
subjects with real people in them. The
EGA color palette doesn’t have any
colors that are acceptable as fleshtones.
Also avoid subjects that are dominated by
a single color. The best subjects are those
with lots of colors or gray levels.

Animated cartoons are good subjects
since they have a wide range of colors and
have distinct borders between different
color zones. I chose a scene from Walt
Disney’s Snow White and the Seven
Dwarfs as the subject for my examples.
Disney Studios was happy to grant per-
mission to use this film as the subject
since this is its fiftieth anniversary. I ne-
glected to say that Snow White might be
*“Snow Green” when I was done.

Photo la shows Snow White and
Dopey after being digitized and displayed
in 64-level gray scale using the
ImageWise system. The picture shown
here, as displayed on an ImageWise dis-
play/receiver board, provided the digi-
tized data for the EGA colorized images
that were eventually generated. (General-
ly speaking, an IBM PC cannot display a
64-level gray-scale image without ad-
vanced graphics boards or an ImageWise
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display/receiver board. However, a tech-
nique called dor-dithering, which creates
a pseudo gray scale [e.g., like pictures in
a newspaper], can be used to create a rea-
sonable image on an EGA display. Photo
1b shows the same Snow White image in
pseudo gray scale on an EGA.)

Before we begin adding color to this
image, we need to decide on a method of
mapping the 64 levels into the 16 colors
supported by the EGA. One method of
mapping the ImageWise gray levels to the
EGA color palette is to ignore the 2 least
significant bits of each gray-level value.
You can do this by dividing each pixel
data byte received from the ImageWise
transmitter by four and using the integer
result as the palette position. As a result,
the lowest four gray levels will be mapped
to palette position O, the next four gray
levels will be mapped to palette position
1, and so forth, until all 64 levels have

Photo 1a: Snow White and Dopey as digitized by Image Wise.

been assigned to EGA palette positions O
through 15. Photo 2 shows the results ob-
tained using this method. Compare this to
photo 1.

It is obvious that the colors in photo 2
are not correct. So far, we have only
mapped the gray levels to palette posi-
tions with little concern for which parts
of the picture are affected. The result can
be red faces and blue hair. Instead, we
need to select which color will be as-
signed to each palette position while
keeping in mind which areas are painted
with which colors. A somewhat more
careful selection of colors (plus some
fixed areas of gray, as I'll soon explain)
can take the same data of photo 2 and pre-
sent it with a distinct improvement, as
shown in photo 3.

While the results are better, we can
still make improvements. The new image
has lots of gray and black pixels because

gray scale.

the lowest 12 gray-level values received
from the ImageWise transmitter are
found in large numbers throughout the
entire image. When we divided the gray-
scale data by four, these 12 levels now oc-
cupy only three palette positions. The ef-
fect is to make large portions of the image
that were distinctly different now appear
equal in color.

For example, let’s assume that the bot-
tom of Snow White’s dress when digi-
tized has a gray level of 3 and the area in
the upper left corner of the screen has a
gray level of 1. Since our mapping
scheme will assign both levels to palette
position 0, the two different levels be-
come the same color. When we try to
make Snow White’s dress yellow, we will
also be making the upper left corner of
the screen yellow. If we try to change the
corner of the screen to some other color,

continued

Photo 1b: The same image as displayed on an EGA 16-level

Photo 2: A straightforward mapping of gray scale to EGA
color-palette values. Each pixel in photo la is divided by four,
and the integer result picks that pixel’s color-palette value.

Photo 3: Mapping gray scale to color-palette values, as in
photo 2. This time, however, we select colors with more care.
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the dress will change color, too.

To correct this sort of color Ping-Pong,
we assign palette position O to actually be
the color gray or black. This improves the
way the image looks and is the easiest way
to overcome the effect. Since we blindly
combined every four gray levels into each
palette position, the only way to get a rea-
sonable-looking picture, such as photo 3,
is to use lots of gray and black.

While this often results in an accept-
able final image, we need a more precise
way of mapping the gray levels to the
EGA palette. Instead of blindly mapping
every group of four gray levels to each
palette position, we can achieve better re-
sults if each gray level from the original
image can be mapped to any of the 16 pal-
ette positions. This also serves to avoid
the color Ping-Pong problem.

The easiest way to implement this

Photo 4: Masking those gray levels mapped to palette
positions greater than 15 simplifies the colorization process by

mapping method is to start by displaying
information for 16 gray levels at a time.
We can do this by mapping gray levels 0
through 15 to palette positions O through
15. We assign any gray level greater than
15 to palette position 0. By making the
color of palette position O black, this
hides all the gray levels greater than 15.

The result of this interim mapping
scheme is shown in photo 4. Notice that
the pixels that make up Snow White and
Dopey are not shown. They have disap-
peared because they are composed of
gray levels higher than 15, which we have
assigned to palette position 0 (black).
Thus, an added side effect of this map-
ping technique is the ability to separate
the image into layers of light levels.

Once we have the first 16 raw gray
levels to work with, we start the task of
assigning them to palette positions. The

letting you concentrate on 16 colors at a time, in this case,
those pixels assigned to palette positions less than 16.

coloring software lets us assign any of the
EGA’s 64 colors to each of the 16 palette
positions very rapidly. A quick selection
of available colors gives us photo 5. (The
colors I selected are not necessarily the
ones used in Snow White and the Seven
Dwarfs because the EGA palette has a
limited range of colors. My objective is
more the procedure rather than the actual
color quality of the results.)

At this point in the process, we don’t
actually use 16 different colors but rather
assign the 16 original gray levels individ-
ually to some limited number of colors. If
you use all 16 colors for these first 16
levels, these will be the only 16 colors
you can use when selecting palette posi-
tions later for the higher gray-level
values. Try to use just four or five differ-
ent colors that are spread throughout the
palette.

e P Ll 4/
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Photo 5: Using the masked image from photo 4, you can
rapidly assign colors to the displayed pixels.

Photo 6: A reverse mask to photo 4. Now you can colorize
pixels mapped to palette positions greater than 15.

Photo 7: Final result—the wonderful world of color.
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In photo 5, I used black, light green,
dark green, light gray, dark gray, and
brown (they become palette positions 0
through 5). The dark green color may be
assigned to pixel gray-scale values of 4,
8, 13, and 14 as a typical example. Simi-
larly, pixels with original gray-scale
values of 0, 2, 3, and 15 might appear
best if painted black. As you assign
colors to a gray-scale value, you can see
which pixels are affected and make a
choice. Dark green leaves might look bet-
ter against a blue sky than light green
ones.

After we have selected the colors for
the first 16 gray levels, we will repeat the
process for the next 16 levels. We do this
the same way except that this time we use
gray-level values between 16 and 31. We
will assign gray levels O through 15 and
any levels greater than 31 to palette posi-
tion O (black). As a result, gray levels 0
through 15 and those greater than 31 will
not be visible.

Photo 6 shows levels 16 through 31
after we have selected colors. The new
colors selected are purple, yellow, white,
and pink. The software will combine
these colors with the six we picked ear-
lier, so the palette now has 10 colors as-
signed and 6 available for the remaining
32 gray levels. I repeated the color-selec-
tion process for levels 32 through 47 and
levels 48 through 63, adding only a single
new color, red.

As I mentioned earlier, grouping the
gray-level data gave us a layered image
even though that was not our intention.
Snow White and Dopey are brighter than
their surroundings and were digitized
with higher gray-scale values. If these
two fantasy characters were to be used in-
dependently or were more significant to
you than the background colors, you
could assign the majority of palette posi-
tions to their specific set of gray levels
rather than the ascending order I de-
scribed. Alternatively, we could make
the background entirely black, dark gray,
dark green, and brown to highlight Snow
White. The effects that you can produce
through the process of colorization are
limitless (this is part of the controversy
that is currently surrounding movie
colorization).

After all 64 levels have been assigned a
palette position, the coloring software
will redraw the image, using the mapping
and palette colors selected. The image
you see in photo 7 shows the final results
of our work after some minor reselection
of colors.

Satisfactory Results

While the EGA’s color capabilities are a
limitation, careful manipulation of gray
levels and color values can give us satis-

factory results. One important fact to re-
member is that at no time have I re-
arranged, reprocessed, or otherwise
manipulated the digitized pixel data in
any way. We have achieved all of the re-
sults that you see here purely by assigning
colors to specific gray-scale values from
the original data.

One significant improvement to the
coloring software would be the ability to
load and save the final images in a format
compatible with some of the PC drawing
programs. You could use coloring soft-
ware to map the gray levels and then the
drawing program to fine-tune the images
and borders between colors.

Some software of this type is already
available. I have PC utility programs that
convert ImageWise picture files to be
compatible with PC paint programs such
as PC Paintbrush, EGAPaint, and PC
Paint Plus. Other utilities let you print a
picture on a dot-matrix printer or a laser
printer. (Contact CCI for details.)

For the past four months, I’ve tried to
present the ImageWise system and soft-
ware as the basis of a truly cost-effective
image processing system. The response
has been more than I could have hoped
for, and ImageWise will join the Circuit
Cellar all-time hit parade. Of course,
that’s until you see some of the other
projects I’ve got up my sleeve.

Next Month

I'll show you the Circuit Cellar IBM PC
AT-compatible computer, which con-
sumes only 25 percent of the power of an
AT, is 100 percent compatible, and is
only the size of a PC expansion board. ®

Special thanks to Dave Lundberg for his
software expertise and help on this
project.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past arti-
cles are available in book form from BYTE
Books, McGraw-Hill Book Company, P.O.
Box 400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers
articles in BYTE from September 1977
through November 1978. Volume II covers
December 1978 through June 1980. Volume
HI covers July 1980 through December 1981.
Volume IV covers January 1982 through June
1983. Volume V covers July 1983 through De-
cember 1984.

The following items are available from

CCl

P.O. Box 428
Tolland, CT 06084
(203) 875-2751

1. ImageWise digitizer/transmitter board ex-
perimenter’s kit. Contains digitizer/trans-
mitter printed circuit board, 11.05-MHz crys-

tal, programmed 2764 EPROM with trans-
mitter software, and CA3306 flash A/D
converter and manual with complete parts list.

DTO1-EXP ....ooviviiininiiiininines $99
2. ImageWise display/receiver board experi-
menter’s kit. Contains gray-scale display/
receiver printed circuit board, 11.05-MHz
crystal, programmed 2764 EPROM with re-
ceiver software, Telmos 1852 video D/A con-
verter, manual with complete parts list, and an
IBM PC 2.0 disk containing sample digitized
images and test patterns.

DROI-EXP....coviviniiiininiiniininns $99
DTO01-EXP and DRO1-EXP
together.........ccovvnnevnieviinniinnnn, $179

3. ImageWise digitizer/transmitter full kit.
Contains all digitizer/transmitter components,
including printed circuit board, 64K bytes of
static RAM, IC sockets, crystals, pro-
grammed 2764, CA3306 flash A/D converter,
manual, and IBM PC 2.0 disk containing utili-
ty routines for storing and displaying (dot-
dithered, not gray scale) and downloading
image files using an IBM PC. Does not in-
clude power supply or case.
DTOI-KIT.......cooooviiin $249
4. ImageWise display/receiver full kit. Con-
tains all gray-scale display/receiver compo-
nents, including printed circuit board, 64K
bytes of static RAM, IC sockets, crystals, pro-
grammed 2764, Telmos 1852 video D/A con-
verter, manual, and an IBM PC 2.0 disk con-
taining sample digitized images and test
patterns. Does not include case or power

supply.
DROI-KIT........ooeiiiininn $249
DTO1-KIT and DRO1-KIT
together........co.covviiiiiiiniininn, $489

ImageWise is also available assembled. Call
CCI for source and availability of assembled
boards and complete systems, black-and-
white TV cameras, 32K-byte static RAM
chips, and power supplies. Software utilities
are also available in SB180 format.

All payments should be made in U.S. dollars
by check, money order, MasterCard, or Visa.
Surface delivery (U.S. and Canada only): add
$3 for U.S., $6 for Canada. For delivery to
Europe via U.S. airmail, add $10. Three-day
air freight delivery: add $8 for U.S. (UPS
Blue), $25 for Canada (Purolator overnight),
$45 for Europe (Federal Express), or $60 for
Asia and elsewhere in the world (Federal Ex-
press). Shipping costs are the same for one or
two units.

There is an on-line Circuit Cellar bulletin
board system that supports past and present
projects. You are invited to call and exchange
ideas and comments with other Circuit Cellar
supporters. The 300/1200/2400-bps BBS is
on-line 24 hours a day at (203) 871-1988.

To be included on the Circuit Cellar mail-
ing list and receive periodic project up-
dates and support materials, please circle
100 on the Reader Service inquiry card at
the back of the magazine.
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Mitsubishi Diamond Scan?
The New Standard
In Multi-Application Monitors.

Introducing Model AUM-1371A~—The Single Other advanced design features include a high resolution
Solution Monitor Ideally Suited For Applications CRT with .31 dot pitch, automatic screen image adjustment,
Ranging From Monochrome Text To Full-Color, super-high contrast panel glass for improved visibility and
High Resolution Graphics. Diamond Matte® coating for maximum glare reduction. All

Introducing the newest, most versatile high resolution color packaged in a compact, ergonomically styled plastic cabinet.
monitor in the industry today—Mitsubishi’s Diamond Scan TTL Input D-9 Pin
(Model AUM-1371A). Cable.Assignmems

Actually five monitors for the price of one, the Diamond and Signal Levels % 1 e cce0ee
Scan‘ delivers e\(erything you'll ever neqd in a multi-application Analog Input D-25 Pin ’ pad _...;__ S
monitor. Including full compatibility with the IBM® PGC/ Cable Assignments —~— S - ek )
EGA/CGA/MDA and Monochrome Hercules graphics and Signal Levels ik - T
boards. And for even greater flexibility, the Diamond Scan also NTSC Video Input
accepts NTSC video input.

Exceptional design characteristics allow for a resolution up Move up to Mitsubishi’s Diamond Scan—the new standard
to maximum 800 horizontal dots and maximum 560 vertical in performance and versatility by which all others will be
lines on a 13V” viewing area. What’s more, Mitsubishi’s compared.

For additional information and the location
of your nearest distributor, call Mitsubishi today
at 1-800-556-1234, Ext. 54. In California, call
1-800-441-2345, Ext. 54. Mitsubishi Electronics

America, Inc., Computer Peripherals Division,

Diamond Scan incorporates propri-
etary auto-scan circuitry which
automatically locks onto any hor-
izontal frequency from 15.6KHz to
35.0KHz, and any vertical frequency

from 45Hz to 75Hz. 991 Knox Street, Torrance, CA 90502.
Graphic Board Compatibility* We've Got A Great Picture
O Orchid Turbo PGA O VMI PGA .

O Orchid Turbo EGA 00 Persyst BoB/16 In:Store For You.

O Sigma Designs Color 400 O Hercules

O Video 7 Vega-Deluxe O IBM PGC, EGA, CGA

O Intergraph Plus 4 0O AST Research AST-3G/Model 1 ‘

O Paradise Auto SW EGA 0O ATI Graphics Solution/EGA Wonder M ITSUB|SHI

Fareal L Ol AV N ELECTRONICS

Diamond Scan is a trademark of Mitsubishi Electronics. IBM is a registered trademark of I irv 172 for End-U
International Business Machines Corp., Diamend Matte is a registered trademark of Mitsubishi Electric Corp. nqu!ry or tnd- sem: e
© 1987 Mitsubishi Electronics America, Inc. Inquiry 173 for DEALERS ONLY.
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Creating Fractals

Seeing a completed drawing of a dragon can’t compare to the thrill

of watching it being drawn
ractals are a hot topic in
science and mathematics
F these days. Their intri-
cate organic shapes
model nature’s complex

forms and processes.

The French mathematician Benoit B.
Mandelbrot has spent most of his profes-
sional life studying those complex acts in
nature that only chance can hope to simu-
late, such as transmission-line noise and
linguistics. But something existed in nat-
ural events that unconstrained chance
could not mimic. Mandelbrot tried to
model nature with fractals, a term that
comes from the Latin adjective fractus,
meaning irregular or fragmented.

Bridging Order and Chaos

Chance was perfect for simulating a coin
toss, but it is far too irregular to model the
fluctuations of the stock market. To mim-
ic many natural events, you can blend in
fractals to bridge the chasm between
order and chaos.

Mandelbrot’s book, The Fractal Ge-
ometry of Nature, led to a discussion of
what we will call regular fractals: those
fractals that arise from an infinitely re-
peated construction process. Strangely,
few regular fractals have appeared in
print outside Mandelbrot’s book, which
contains many attractive examples. Most
published fractals are the so-called do-
mains of attraction (see *‘Fractals” by Pe-
ter Sprensen, September 1984 BYTE).

William A. McWorter Jr. is an associate
professor of mathematics at Ohio State
University (231 West 18th St., Columbus,
OH 43210). He has a Ph.D. in modern
algebra with a specialty in group theory.
Jane Morrill Tazelaar is a BYTE techni-
cal editor. She can be reached at One
Phoenix Mill Lane, Peterborough, NH
03458.

Finding good examples of these domains
of attraction is an arduous, hit-or-miss af-
fair, while regular fractals are relatively
easy to understand and draw.

Fractals are geometric objects, like

points, lines, planes, and cubes. How-
ever, unlike more familiar shapes, frac-
tals have a complexity that is impossible
to measure by conventional methods. In

continued

Figure 1: The first few stages in the development of Koch's snowflake (see

table 1, Koch’s Snowflake).
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fact, you cannot even draw a fractal; you
can only approximate it.

Consider, for example, Koch’s snow-
flake curve, a regular fractal that looks
more like a frayed rope than a curve. Fig-
ure 1 shows the first few stages of the re-
petitive generation process. The stage
shown at the top of the figure suggests the
ultimate look of Koch’s snowflake curve.

Figure 2 shows five stages in the con-
struction of Sierpinski’s carpet. The
early stages of this curve give the impres-
sion that it will eventually fill some area.
But the area of all the holes is equal to the
floor space of the smallest room that
would contain the carpet, and therefore it
covers no area at all! Yet, visually, it ap-
pears to be more dense than Koch’s snow-
flake, which similarly appears to be
thicker than a curve.

Standard mathematical analysis says
that both curves are no more dense than a
straight line, which covers no area. How-
ever, a maverick notion of dimension de-
veloped by Felix Hausdorff can differen-
tiate between these curves. An ordinary
curve has a Hausdorff dimension equal to
its conventional dimension; that is, 1.
The Hausdorff dimension of Koch’s
snowflake is approximately 1.2618,
while that of Sierpinski’s carpet is about
1.8928. Whereas conventional dimen-
sion can only determine whether an ob-
ject does or does not fill a space, the

Hausdorff dimension can measure what
fraction of space an object covers (some-
thing like measuring the density of a
cloud cover). Fractals live in a nether
world between conventionally dimen-
sioned spaces. Koch’s snowflake and
Sierpinski’s carpet live in a world be-
tween their one-dimensional parts and
their two-dimensional home. Hence,
Mandelbrot defines a fractal as a geomet-
ric object with Hausdorff dimension
greater than its conventional dimension.

Taking Up Space

Complicated curves can have consider-
able substance, filling whole areas or vol-
umes. Hilbert’s curve is the most famous
of these (see figure 3). It fills a square
and so is called a space-filling curve. It is
not a fractal by Mandelbrot’s definition
because its Hausdorff dimension is 2, the
same as its conventional dimension.
(Two-dimensional fractals exist, but they
are so crinkly or fragmented that they
must live in three-dimensional space or
higher.) Even so, Mandelbrot found that
space-filling curves join with fractals in
modeling nature. Some space-filling
curves resemble river networks or vascu-
lar systems.

Hilbert’s curve was notorious because
it profoundly disturbed conventional
mathematical wisdom. Things without
area should not be able to fill space.

Some mathematicians built new theories
on this pathology, while others recoiled
in horror, entombing such curves in a
*“gallery of monsters.” Mandelbrot res-
urrected these monsters and made them
fundamental tools of science.

The monster metaphor persists to this
day in the term “dragon.” In 1960, physi-
cist John E. Heighway described a re-
markable space-filling curve generated
by folding a long strip of paper in half
over and over again and then opening the
creases to right angles (see “A Tiger
Meets a Dragon” by Dan Rollins, De-
cember 1983 BYTE). Its outline resem-
bled that of a dragon (see figure 4), hence
the dragon curve. Its resemblance to
other fractals led to calling many fractals
dragons.

Hunting for Dragons

A dragon is defined as an organism of
cells arranged according to a genetic
code. It begins life as a single cell and
then, by daily cell division, grows into a
creature with a shape and character gov-
erned by the DNA of its genetic code.
The definition includes both regular frac-
tals and space-filling curves. It is based
on F. M. Dekking’s notion of recurrent
sets—a notion that had its origins in biol-
ogist A. Lindemayer’s study of cell de-
velopment. Lindemayer invented cellular
automata to model cell behavior. One

— ~

a b c
Figure 2: Five stages in the growth of
Sierpinski’s carpet (see table I,
Sierpinski’s Carpet).
d e
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famous cellular automaton is Conway's
game, Life.

The original example is Heighway's
dragon. The first three days of its life are
shown in figure 5. Atbirth (day zero), the
dragon is composed of a single cell, aline
segment. On day one, this cell divides
into two cells, or line segments, at right
angles. On day two, each of these cells di-
vides into two cells at right angles for a
total of four cells; the cell divisions alter-
nate between lying first to the right and
then to the left of the parent cell. This pat-
tern of cell division continues each day of
the dragon’s life. Figure 4 shows Heigh-
way’s dragon after 10 days. Eventually,
Heighway’s dragon becomes a space-fill-
ing curve with a fractal outline.

The leftmost cell of Heighway's drag-
on is called the head cell. If you trace the
dragon from head to tail, you will travel
in four different directions. If the head
cell is always oriented to the east, then the
four directions traveled are east (E),
north (N), west (W), and south (S). Since
all the dragon’s segments are equal in
length, you can completely describe one
day in the dragon’s life with a record of
directions.

For example, the record for day zero is
E, day one is EN, day two is ENWN, and
day three is ENWNWSWN. You can
compute the record for the fourth day
from that for the third day using the fol-
lowing table:

E -> EN
N -> WN
W-> WS
S -> ES

Each direction in day three translates into
the two directions shown on day four. For
example, the E on day three becomes EN
on day four, the N translates to WN, and
so on. Remarkably, these translations are
sufficient to compute the record of any
day in the life of Heighway’s dragon from
the previous day’s record; thus, they are
the genetic code, or DNA, of Heighway's
dragon.

If you diagram the dragon starting with
day zero, a tree-like structure results (see
figure 6). Heighway’s dragon has four
cell types labeled E, N, W, and S to make
the direction in which you traverse a cell
part of its structure. To draw the dragon,
you traverse the tree in the order shown
by the broken arrow, drawing the cells at
the bottom as you encounter them. You
can use the same basic procedure to draw
a different, arbitrary dragon.

Let a two-dimensional array G repre-
sent the genetic code, and G(CELL,K)
stand for the Kth cell in the division of
CELL. If the one-dimensional array / in-
terprets a cell geometrically, then

Figure 3: Hilbert’s curve, the most
famous of the space-filling curves (see
tuble 1, Hilbert’s Curve).

Figure 4: Heighway's dragon after
10 days of life (see table 1, Heighway's
Dragon).

DAY ZERO DAY ONE DAY TWO DAY THREE

Figure 5: The first three days in the life of Heighway's dragon.

AL “ r; AW ) r;‘.‘
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€/7°N) (W N) (wols) (w w (78, (W, \s8) (WA,

Figure 6: The broken arrow shows how the procedure in listing I draws the cells at the
bottom of the diagram in the order that it encounters them.

I(CELL) points to the geometric object
that corresponds to CELL. Listing 1 con-
tains a recursive procedure that draws the
DAYth day in a dragon’s life starting with
birth cell CELL.

If you want to draw a 10-day-old drag-
on with birth cell W, you enter its genetic
code and interpreter into the G and /

Listing 1: 4 pseudocode procedure
for drawing a dragon.

DRAGON(DAY,CELL)
if DAY=0 then
draw I(CELL} starting from the
current pen position

arrays, respectively. and execute the pro- I else
cedure in listing 1 for DRAGON(10,W). for K=1 to the number of cells
The endless variety of shapes, including ' égkgg’;‘&&ci}“é (dCigLi:e;))
dragons, fractals, space-filling curves, B o ’

end DRAGCN

you can choose the genetic code and the
interpreter arbitrarily. The complexity
that dragons exhibit occurs because the
procedure is recursive.

Table 1 contains genetic codes and in-

and tree-like structures, occurs because I
continued |
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Table 1: DRAGON. BAS data needed to create the fractals mentioned in this article. D is the number of directions, M is the
number of cell types, L is the maximum number of next-generation cells into which a cell divides, and 1 is the interpreter value.

Koch's Snowflake

D=6
M=6
L=4
Cyclic
Standard

No. Celi divisions

Hilbert’s Curve

D=4

M =10
L=4

Not cyclic
Standard

No. Cell divisions

0150
1201
2312
3423
4534
5 | 5045

B WD = O

b wh = O

1 birthcell = 0

Days = 4

Length =5
Coordinates = 100,180

Sierpinski's Carpet

D=4
M=8
L=9
Cyclic
Not standard

Cell divisions

No.

0 [010363010
1 121070121
2 |232141232
3 [303252303
4 444
SININSISIS!

6 [666.

7 777

NOOS_ WN = O

1 birth cell = 0

Days = 3

Length =5
Coordinates = 100,100

Sierpinski Again

D=8

M=8

L=2

Not cyclic
Not standard

=
<

0. Cel! divisions

01
20
34
25
62
03
67
36

NO A WD 2O

WhO 2O NO

1 birthcell = 4

Days = 9

Length = 10
Coordinates = 200,90

|
0 [1034 0
1 0125 1
2 10126 2
3 [1037 3
4 6740 0
5 7651 1
6 |7652 2
7 6743 3
8 (1039
9 (6748
1 birthcell = 8
Days = 5
Length =5
Coordinates = 100,180
Gosper's Curve
D=6
M=12
L=7
Cyclic
Standard
No. Cell divisions i
0 [0 7 9 20011 0
1 1 810 311 6 |1
2 [2 911 422 7 |2
3 [310 6 533 8 |3
4 411 7 044 9 4
5 |56 8 15510 |5
6 |56 6 831 6 |0
7 07 7 942 7 1
8 (1 8 81053 8 |2
9 [2 9 91104 9 |3
10|/ 31010 61510 4
11141111 72011 5

3 birthcells =042
Days = 3

Length = 3
Coordinates = 200,100

Random Curve

D=8
M=8
L=2
Not cyclic
Standard

No. Cell divisions

Heighway's Dragon Boundary

D=4
M=12
L=2

Not cyclic
Standard

No. Cell divisions

05
25
27
07
41
61
63
43

NO O WD = O

NO O A WD = O

1 birthcell =0

Days = 10

Length = 10
Coordinates = 200,20

Heighway's Dragon

D=4
M=4
L=2
Not cyclic
Standard

No. Cell divisions

01
21
23
03

wmrn = O

1 birthcell = 0

Days =9

Length =5
Coordinates = 200,130

Heighway’s Dragon Interior

D=4

M=8

L=2

Not cyclic
Not standard

No. Cell divisions

0 |51 0
1 21 1
2 |73 2
3 (03 3
4 04

5 |56

6 [26

7 |74

1 birthcell = 1

Days = 7

Length =5

Coordinates = 200,150

0 05 0
1 6 9 1
2 72 2
3 11 4 3
4 8. 0
5 6. 1
6 | 10 2
7 4. 3
8 0 1 0
9 [10 9 1
10 3 2 2
11 (11 8 <)
4 birthcells=056 11
Days = 5

Length =8

Coordinates = 150,180

Heighway's Dragon Curd

D=4

M=8

L=2

Not cyclic
Not standard

No. Cell divisions

|
0 |05 0
1 25 1
2 |27 2
3 |07 3
4 41 4
5 |61 5
6 |63 6
7 |43 7
1 birthcell = 0
Days = 6
Length =5

Coordinates = 200,80
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Mandelbrot’'s Arrowhead

D=6
M=24
L=3

Not cyclic
Standard

No. Cell divisions

0 717
1 812
2 913
31014
41115
616
23 1 6

COENOORWN 2O
o
® W ;
n
~

-
w
-
w
-
@©
CORWLWN=2200O®

23| 61623

DA WN 2O BRWN2OORWN2OORARWND 20O | —

4 birthcells =27 17 22
Days =5

Length =3
Coordinates = 200,180

Mandelbrot’s Quintet

D=4
M=8
=35
Cyclic
Standard

No. Cell divisions

40363
51070
62141
73252
72740
43451
505662
61673

~NO O hWN=O

W 20WN = O | —

1 birth cell = 0

Days = 4

Length =56
Coordinates = 300,140

Brick Curve

D=4

M=6

L=2

Not cyclic
Not standard

No. Cell divisions

Pentigree Curve

D=5
M=5
L=6
Cyclic
Standard

No. Cell divisions

Lace Curve

D=12
M=24

L

=3

Not cyclic
Not standard

No. Cell divisions

|
0 [01 0
1 |25 1
2 |23 2
3 |04 3
4 14 0
SIS 2
2 birthcells =02
Days = 8
Length = 4

Coordinates = 225,100

Brick Interior

D=4

M=8

L=2

Not cyclic
Not standard

No. Cell divisions

~NO O A WN=O
[4)]
F-N

~
D
wmn = o

1 birthcell = 0

Days =8

Length=5
Coordinates = 200,100

Davis and Knuth's Terdragon

D=3
M=3
L=3
Cyclic
Standard

No. Cell divisions

0 |010
1 121
2 |202

1 birthcell =0

Days = 6

Length =7
Coordinates = 350,100

nN = o |—

041210
102321
213432
324043
430104

HWN=2O

BWON=2O|—

1 birth cell = 0

Days = 4

Length = 4
Coordinates = 350,180

Moore's Necklace

D=4
M=8
L=9
Cyclic
Standard

No. Cell divisions

012623765
123730476
230401547
301512654
123762654
230473765
301540476
012651547

~NO A WN=O

WN=20WNh 20O | —

1 birthcell = 0

Days =3

Length=5
Coordinates = 300,100

Dekking's Church

D=4
M=4
L=4
Not cyclic
Standard

No. Cell divisions

0 |0103
112323
2 |21.
3 |01

wn = o | —

4 birthcells =032 1
Days =5

Length =5
Coordinates = 100,150

OCO~NOOAEWN=O

10| 41519

12118 3 4
131111821
14| 813 6
15| 7 022
1613 6 7
17| 01 8
18 | 18 323
19| 41510
20 | 151011

22| 3 415
23101118

10111

NOoO O WO
O ®NA o
AspOo 0N

81314
151016
6 717
1118 3

1(13 620

1 1 813

—_

—_ =

-
NaNO200WNOORWOAIODOO2CO = AN —

3

birthcells=101118

Days =5
Length=5
Coordinates = 200,100

Christmas Tree

BIS1S

M=10

L=3

Cyclic

Standard

No. Cell divisions |
0 |906 0
1 517 1
2 1628 2
3 [739 3
4 | 845 4
5 [154 0
6 |260 1
7 1371 2
8 |482 3
9 {093 4
1 birthcell = 5

Days = 6

Length=5

Coordinates = 200,150
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Slaying the Dragon

F irst, choose the dragon you want to
create from the list of inputs in table
1. Load Microsoft BASIC, then load
and run DRAGON.BAS. The program
will ask you if you want to load a dragon
from disk. Initially, the disk will contain
no dragons, so press the Return key. (If
this is not your first run and you do have
dragons on disk, type the desired drag-
on’s name without the .CRV extension
followed by a Return.)

Then Dragon asks you for the number
of directions, D, you want to use. (Drag-
on assigns each cell an integer from 0 to
M—1, where M is the number of cell
types and each cell is a vector in one of
D directions, the [th direction pointing
360//D degrees, measured counter-
clockwise from east.) Enter the number
shown for D under the dragon you want
to create in table 1. A

Next, Dragon asks for the number of
cells, M. Then, it wants to know the
maximum number of next-level cells
into which a cell may divide, so that it
can dimension the genetic code array
large enough to hold all cell divisions.
(Let L be the maximum number of next-
generation cells into which a cell
divides. Then the genetic-code array is
an M by L+ | array, where the first posi-
tion in a row holds the number of next-
generation cells into which the cell cor-
responding to that row divides.)

Then, the program asks if the dragon
you are creating is cyclic. If it is, press
Return; if it is not (or you want to ignore
the request), press any key other than
Return (a space, for instance). A dragon
is cyclic if its genetic code has a cyclic
pattern, which makes the division of a
cell labeled /ID+R where (0 <= R <
D) is determined by the division of the
cell labeled /D. If the dragon is cyclic,
the program will request the division of
only those cells labeled a multiple of D
(equal to the number of directions) and
compute the remaining cell divisions. If
the dragon is not cyclic, the program
will request the division of each cell,
one by one.

Table | contains the cell divisions for
all cells. The left-hand number is the
cell number for reference only; the
right-hand numbers are the cell divi-
sions and should be entered in order,
each followed by a Return. If the row ap-
pears incomplete and includes a period,
for example, 4., that is an internal indi-
cator that tells the program that 4 is the
last cell in that division. The cell should
be entered as 4. followed by Return.
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Dragon now wants the interpreter
array, /, which tells the program which
vector to draw, move, or do nothing for
each cell type. Dragon first wants to
know if the interpreter array is standard.
It asks if the cell directions are “cell
modulo number of directions,” that is,
if the interpreter value of a cell is its re-
mainder when divided by D. The inter-
preter value determines the direction in
which a particular cell is to be drawn.
Most of the interpreter arrays for the
dragons in table 1 are standard. If the
dragon you are drawing is standard,
press Return. If not, enter the values
listed for that dragon under /in table 1.

Acceptable interpreter values are inte-
gers from — | through 2D — 1. The value
—1 means the corresponding cell is a
“do-nothing™ cell, a value of / between
0 and D—1 means the corresponding
cell is drawn in the direction 360//D de-
grees, and a value of / between D and
2D - means the corresponding cell is
“invisible” and the pen merely moves in
the direction 360//D degrees. Heigh-
way's Dragon Curd (see figure A) in
table 1 has 8 cells, O through 3 visible

Figure A: A fragmented dragon with
“invisible " cells (see table 1,
Heighway's Dragon Curd).

L

Figure B: A dragon using do-nothing
cells (see table 1, Heighway's Dragon
Interior).

and 4 through 7 invisible. Each divides
into two cells, one visible and one
invisible.

If you want a cell to have no substance
(i.e., do nothing except produce off-
spring), enter a period for its interpreter
value (the program converts periods to
—1s). Heighway’s Dragon Interior (see
figure B) in table 1 is an example in
which ghostly do-nothing cells eventual-
ly have material descendants.

Dragon now asks how many birth
cells there are. It will draw one dragon
for each birth cell you give it. Enter the
number of birth cells, and then, in
order, their cell numbers, each followed
by Return.

Next, the program asks for the drag-
on’s age in days, and the cell length. Fi-
nally, it needs the x and y coordinates of
the location on the screen to begin the
drawing (separated by Returns).

When the program finishes drawing
the dragon, it displays a menu of op-
tions. The first option permits redrawing
the current dragon with a new set of
drawing parameters, the second keeps
the birth cells but allows the other pa-
rameters to change, and the third per-
mits saving the dragon (without the birth
cells) to disk. (These option numbers do
not need to be followed by a Return.)
Whatever filename you give the dragon,
if you wish to save it, will have a .CRV
suffix appended to it. Any other key
pressed (except the Break key) returns
you to the beginning of the program.

Where No Man Has Gone Before
The age, length, and coordinates given
will draw a dragon contained entirely on
the display of a 640- by 200-pixel mono-
chrome screen. These are the variables
you will want to vary to play with the
dragon. What happens if the dragon is a
bit older or younger? What does it look
like with longer or shorter line seg-
ments? What is its best starting position
on your screen? You may also want to
add color to the program, changing
colors between dragon segments.

Experimenting with the dragons
given here by giving different ages, dif-
ferent length lines, interspersing do-
nothing cells, and changing birth cells
will give you a feel for finding your own.
Many of the possible combinations and
permutations won't give you interesting
dragons, but when you find one that is
both interesting and new, the excitement
is as close as many of us will ever come
to discovering new worlds.
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Figure 7: A lace-like curve (see table
F, Lace Curvej.

Figure 8: Pentigree, an accidental
discovery (see table 1, Pentigree
Curve).

Figure 9: Moore 's necklace formed
[from 44 copies of a two-day-old dragon
(see table 1, Moore's Necklace).

Figure 10: A twindragon using
L-shaped cells.

Figure 11: An exploded twindragon
using line segments, each displaced
Jfrom where it belongs.

Figure 12: A Christmas-tree dragon (see table 1, Christmas Tree).

terpreters for some well-known and some
new dragons, including space-fillers like
Hilbert’s Curve, Sierpinski’s Carpet,
Davis and Knuth’s Terdragon, Mandel-
brot’s Quintet, Gosper’s Curve, and a
lace-like curve I found (see figure 7).
Some true fractals are Koch’s Snow-
flake, Mandelbrot’s Arrowhead, a happy
accident I call the Pentigree (see figure
8); and some other dragons that a graphic
artist might use to simulate river net-
works or gnarled trees (see figure 9).
The program DRAGON.BAS draws
dragons on the display whose cells are
composed of equal-length line segments
confined to a two-dimensional plane.
(Listing 1 imposes no restrictions on the
dimension of the space in which a dragon
lies. It can also draw Milne’s cube-filling
curve.) In addition, Dragon provides the
ability to draw fragmented dragons—
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Mandelbrot calls them dusts or curds—
made of more than one curve by making
cells of vour choosing “invisible” (see
figure A). With the use of “‘do-nothing”
cells that set up for the next day but don't
do anything else, the program can draw
some very subtle dragons (figure B). (For
details on using Dragon, see the text box,
*“Slaying the Dragon,” con page 128.)
[Editor’s note: DRAGON.BAS is avail-
able in Microsoft BASIC source code for
the IBM PC and its compatibles. An im-
proved version, QDRAGON.BAS, in
QuickBASIC, is also available along with
instructions for its use, QRULES.TXT,
and data files for various fractals, denot-
ed by .CRV suffix. These files are avail-
able on disk, in print, and on BIX; see the
insert card following page 256 for de-
tails. They are also available on BYTE-
net; see page 4.]

Copies of a dragon strung together can
have interesting effects. Figure 9 shows
Moore’s necklace, 44 copies of a two-
day-old dragon forming a border design.
The program permits drawing strings of
dragons. The twindragon is two copies of
Heighway’s dragon, belly to belly. In
Dragon, you would enter birth cells 0 and
2, which represent the two cells that be-
gin the two dragons. Dekxing’s church is
a closed loop of four dragons with birth
cells 0, 3, 2, and 1. The pentigree in fig-
ure 8 is a loop of five dragons, birth cells
0,4,3,2,and I.

A more subtle texturing scheme cred-
ited to Vic Norton can enrich almost any
dragon. Instead of making cells line seg-
ments (as the program does), you can
make them arbitrary pictures. Figures 10
and 11 show two twindragons with modi-

continued
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high costs, and complexity of con-
ol relegate this hand 10 the status
of a research tool for the present.
The complexity of the additional
degrees of freedom inherent in the
Omni-hand is il d in Figure 1.

" Figure 1: Angle Defivions of Hand Geomety

Until work in decisi king, task strategy. and vision systems is developed. the
potential of this hand cannot be realized. The ing cost of producing a functonal and
with more than one degree of freedom is speeding acceptance by industry as illustated in the
following graph.

The cost figures are based on a three
fingered hand, each finger supporting
three DOFs. Lower acquisition costs
will allow an increase in the number
of degrees of freedom emploved in
industrial hands. Placing the control
for the hand on the arm sa as to
reduce the weight on the hand itselfl
also lowers cost. The hand-abject
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CREATING FRACTALS

fied cells. Figure 10 has L-shaped cells
positioned so that the figure is reminis-
cent of the chain-mail armor worn by an-
cient warriors. While figure 11°s cells are
still single line segments, each is dis-
placed some distance away from where it
belongs, resulting in fractalized abstract
art. It is not difficult to modify Dragon to
interpret each cell as a pattern rather than
as a line segment.

Endless Possibilities

You can discover entirely new dragons by
accident. Just enter any genetic code and
interpreter that come to mind. The result-
ing dragon will be a sprawling snake, a
clumsy creature forever stumbling over
itself, or something quite nice.

When Dr. McWorter began exploring
dragons, he had no construction
schemes, so he conducted a more or less
random search. Most of the interesting
dragons he found were already known.
One new dragon crosses and retraces it-
self repeatedly, resembling a decorated
Christmas tree (see figure 12). He dis-
covered it using a paper-folding scheme
suggested by that for Heighway’s dragon.
Another dragon he stumbled on, which
does not cross itself, is the pentigree in
figure 8. It has a filigree pattern that

eventually makes it a true fractal; the
holes reduce its Hausdorff dimension to
slightly less than 2.

From imitating or modeling nature to
creating fantastic dragons, the possible
combinations of computations and per-
mutations that will create a fractal are lit-
erally endless. The examples given here
only scratch the surface of what is possi-
ble for dragons in two-dimensional
space, to say nothing of other dimen-
sions. Systematic methods for inventing
dragons with a given character have also
been developed (see A. Cobham and F.
M. Dekking in bibliography). Experi-
menting with Dragon will provide some
clues to these methods, as will exploring
Mandelbrot’s books.

The procedure outlined here is not
limited to two-dimensional fractals or to
cells that are line segments of fixed
length. You can code the procedure to
draw three-dimensional images of drag-
ons that live in three-dimensional space,
modify it to permit variable-length cells,
or extend it to draw Escher patterns or
more abstract creations.

Once you begin to experiment with
fractals, it is difficult to stop. Running
Dragon is a special delight. Seeing a
completed dragon can’t compare to the

COMPUTER B

OUTLET

thrill of watching it being drawn. And it’s
hard to resist the temptation to see what
“this one little change” will do as you ex-
plore these fascinating creatures. B
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sideways or normal print.
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Duet and your spreadsheet...
they were made to perform
together.

You can work on one spreadsheet
while Duet is printing another one
for you. You can even continue
working on a spreadsheet while
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print spreadsheets, sideways or
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or Symphony! So you can even print spread-
sheet files while you're workingin your
word processor.

When you swear at your printer...
does that help you remember how to
getitinto compressed mode?
Duet’s pop-up menu allows you to select what-
ever your printer has to offer; compressed
mode, double width, letter quality or what-

ever. On laser printers you can
choose between landscape and por-
trait modes, select paper trays and
much more. And you'll never have
lo memorize escape sequences

to do it. Duet can make your word
processor, spreadsheet or database
report generator do things with
the printer it never knew was
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Power failure? Printer jam?
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awhile knows the feeling of hunting for a
power switch while paper flies in all direc-
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INTRODUCING THE FPC386
Are you tired of waiting for infor-
mation from your computer?
With the new FPC386 and FPC
MEM2M from FORTRON CORP. you
can now access information at a
greatly accelerated rate.

PERFORMANCE

The high performance 16MHz
FPC386 with the 80386 is com-
pletely compatible with the IBM
PC-AT machine, both in mechani-
cal demands and in function,
but runs up to three
times faster.
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for CAD/CAE/CAM/
CAT workstations,
network fileserves,
multi-user/multi-tasking
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SPEED

The FPC MEM2M memory board
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PC through two-way interleaving
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state memory cycle and a 32-bit
wide data bus.
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BIOS acceleration rate increased
by an astonishing factor of 4 to 5.
If you want to move into the
computer fast lane, call us at
FORTRON CORP.

FPC MEM2M
memory board
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1 wait-state 0 wait-state
available

Yes 2-3x speed

MEMORY

SPEED
RAM-BIOS No
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Bill Nicholls

Inside the .
82786 Graphics Chip

Intel’s graphics coprocessor features silicon window support

ntel’s 82786 graphics

processor is another step

in the continuing con-

flict between the de-

mand for higher resolu-
tion, more colors, and faster display. By
improving the performance of current
programs, such as Microsoft's Windows
or Digital Research’s GEM, it gives
users more flexibility with the programs
they already have. And by expanding
display speed and resolution, it gives
software developers more latitude in de-
signing new systems.

Intel defines 82786 windows as “por-
tions of bit maps . . . output by the dis-
play processor.” The 82786 can display a
large number of windows simultaneous-
ly. It can have up to 16 horizontal window
segments on any single scan line, and as
many vertical window segments as there
are scan lines.

With the system clock running at 10
megahertz and the video clock at 25
MHz, the 82786 executes line draws at
2.5 million pixels per second, circles at 2
MPS, and area fills at 30 million bits per
second.

The graphics coprocessor’s bus inter-
face does bus block transfers (BBLTs) at
24 million bps and draws 25,000 charac-
ters per second regardless of font or ori-
entation. Internal hardware handles char-
acter fonts up to 16 by 16 pixels. Larger
fonts require both software and hardware,
or BBLT transfers.

The 82786 can perform vertical and
horizontal scrolling immediately,
without external hardware, and enlarge
(zoom) up to 64 times in either direction
(in this case, zoom is a pixel-replication
function).

The 82786 internal graphics processor
and display processor each use 22 ad-
dress bits, yielding an address range of 4
megabytes shared by the host processor

and the graphics display processor. The
82786 can display up to 1024 colors si-
multaneously and supports resolutions of
from 640 by 480 pixels by 8 bits, to 1024
by 1024 pixels by 2 bits with 60-Hz non-
interlaced refresh. .

By using video RAMs, you can boost
resolution to 2048 by 1536 pixels by 8
bits, up to a maximum of 4096 by 4096
pixels by 1 bit. In addition, you can syn-
chronize multiple 82786 chips to produce
higher-performance systems with more
colors, higher resolution, and greater
bandwidth.

Graphics Coprocessor Architecture
The principal components of the 82786
graphics coprocessor architecture are the
graphics processor, display processor,
bus interface, RAM refresh unit, and
graphics memory space (see figure 1).
The graphics processor executes instruc-
tions placed in RAM by the host CPU and
updates the bit map in graphics memory
for the display processor.

The display processor transforms the
bit maps created by the graphics proces-
sor into the raster sequences required by
the system display. The bus interface
comprises four logical interfaces: exter-
nal, memory access for the graphics pro-
cessor, host-processor access to proces-
sor registers and graphics memory,
graphics-processor access to the graphics
memory, and requests for vidleo RAM
refresh.

The Graphics Processor

The graphics processor executes linked
lists of graphics commands residing in
the host processor’s memory, accessing
them via the bus-interface logic. The host
processor first builds the list of graphics
instructions and their parameters. Then,
the host processor initializes the graphics
processor by writing the upper and lower

bytes of the link address in the graphics
processor’s control register and setting
the link-command bit.

After a reset, the graphics processor
starts up in poll mode and checks the
value of bit O (the end-of-instruction-list
flag) of its instruction register. When the
host processor loads an instruction that
has bit O cleared, the graphics processor
begins executing instructions, starting
with a link address to the beginning of an
instruction list in memory.

Once started by the host processor, the
graphics processor executes instructions
without being synchronized to either the
host processor or the display processor.
The host processor can write graphics-
processor instructions anywhere in the
graphics processor’s 4-megabyte address
space.

Pixel drawing is done in the graphics
memory only. The graphics processor
can update bits in any bit map in the
graphics memory, regardless of whether
the display processor is actively display-
ing that bit map.

The graphics processor can also oper-
ate in pick mode. Instead of updating the
graphics memory, the graphics processor
executes the instructions and checks to
see if the pixels they address are in the
clipping window defined in the window
descriptor block (see the text box, “Man-
aging Windows,” on page 137). If these
objects are within the clipping window, a
flag is set to speed up the selection of ob-
jects on the screen.

continued

Bill Nicholls is the owner of BGW Sys-
tems Inc., a small-business and personal
computer software company. You can
contact him there at 16714 Meridian S,
Suite 200, Puyallup, WA 98373. He holds
a B.S. in physics from the University of
Notre Dame.
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82786 GRAPHICS CHIP

82786 Chip
| Host
CPy Graphics Display
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Systn U 5 [J P > CRT

Bus
> _ RAM refresh
Intlej:'fice <: controller

Graphics memory interface
A4
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System

memory Graphics memory (DRAM or VRAM)

L

Figure 1: The 82786 graphics coprocessor architecture.
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DISPLAY CONTROL

ADDRESS
151413121110 9 8 7 6 5 4 3 2 1 0
M S M I 1 A (S D) F) (R N (N7 [P Y
[c o] o
| Interrupt mask 1
# of frames Tri it 2
between interrupts P pol
C =Cursoron Frame interrupt 3
D = Display on Reserved 4
| IL =Interlace [ IL (WS B/A Al| 5
[ . W1 1
W =Window Hsync clock count 6
status enable iiold Start 3 7
| S =Syncslave mode IOi¢ Jart coun
B =Blank slave mode Hfield stop count 8
AA = Accelerated video Line length clock count 9
Vsync clock count A
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Vfield stop count Cc
Frame line count D
Lower window descriptor pointer E
Upper window descriptor pointer F
Reserved 10
Xzoom Yzoom 11
BG color 12
Border color 13
1-bit pixel pad 14
| S =Cursor size Q.b_" p!xel ped 15
X =Cross hair mode 4-bit pixel pad 16
\ T =Transparent/ s|x|T|[cs [csc|— Cursor Pad 17
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CS =Cursor status Cursor Y position (upper 19
CSC = Cursor status po (upper) 1A
control 16 words of L
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Figure 2: Graphics coprocessor display-control block.
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The Display Processor

The display processor controls the pixel
output to a CRT, laser printer, or other
raster output device. The display proces-
sor transforms the bit map created by the
graphics processor into the sequence of
pixels and control signals required for the
attached device. The display processor is
optimized for data in packed bit-map
form but can switch while in a window to
IBM Color Graphics Adapter mode and
byte-swapped addressing. You can also
synchronize the display processor to ex-
ternal video sources.

Program instructions also drive the
display processor, but in a unique
fashion. Once for each frame, the display
processor can load a new instruction into
its registers for execution during the fol-
lowing frame. This highly complex in-
struction specifies everything except the
windows on the screen. The instruction
(see figure 2) points to another block of
memory, which specifies the windows.
The program parameters specify func-
tions such as hardware zoom, cursor dis-
play, windows, video pixel rates, and
CRT timing signals.

The display processor can zoom the
display screen horizontally and vertically
by a factor of from 1 to 64, affecting all
windows. (This is a pixel-replication
function, as opposed to recalculating
endpoints and redrawing lines.) At the
normal video rate of 25 MHz and 8 bits
per pixel, you can locate windows on the
screen with single-pixel resolution. You
can set the cursor to display as 8 by 8 or
16 by 16 pixels with single-pixel resolu-
tion.

The cursor can be opaque, transpar-
ent, a block, or full-screen cross hairs.
You can program cursor color, pattern,
and blinking, and turn off the cursor.
CRT timing signals are programmed at
single-pixel resolution, allowing up to
4096- by 4096-pixel displays.

You can change the display processor’s
mode to trade off bits per pixel for pixel
draw rate. Thus, you can exchange the
basic 25 MHz at 8 bits per pixel for 50
MHz at 4 bits per pixel, 100 MHz at 2
bits per pixel, or 200 MHz at | bit per
pixel. At the higher rates, horizontal res-
olution decreases to 2-, 4-, or 8-pixel
boundaries.

The display processor controls the
video RAMs by loading the shift registers
during the retrace time between each scan
line. Additional processing is required
for each display line containing windows
or cursor display before the line loading
into the VRAM shift register.

Memory-Access Priorities
The bus-interface logic performs arbitra-
tion between four logical interfaces: ex-



Managing Windows

ost of the effort in programming

the display processor involves set-
ting the window strip descriptors as win-
dows are moved and overlaid. The host
processor must determine which win-
dows are visible on the screen, in what
order they appear vertically, and in what
sequence they appear horizontally.
From this information, the host proces-
sor builds one or more linked window-
strip descriptors that specify how to dis-
play each window segment or “tile” (see
figure A). Descriptors for each strip link
together in a list forming a complete de-
scription of the screen in tile-by-tile se-
quence. Since the list is linked, you can
update it on the fly if you're careful.

The window descriptor block shows a
display header and multiple tile descrip-
tors, organized in the sequence in which
they will appear on screen. Eachttile is a
horizontal segment of a window that is
not obstructed on the display. A tile can
be anything from a scan line to a full
window in height, and from one pixel to
the full screen in width. The only limita-
tion is that there can be no more than 16
tiles per scan line. Each tile can specify
a separate bit map, bits per pixel, and
several other window parameters.

The display processor ties its execu-
tion of instructions to the display’s re-
fresh rate. During the vertical-blanking
interval, the display processor will load
a new command into an internal control
biock (if its control registers point to
one). The internal control block is not
directly accessible; it is loaded or stored
by instructions in a six-register section
of the main graphics-coprocessor regis-
ters. Display-processor commands gen-
erate external signals for horizontal and
vertical timing, blanking signals, and
the chip’s eight video output pins. Inter-
nally, it controls interlace, synchroniza-
tion, window and cursor generation,
colors, and pixel bit-padding.

During each frame, the display pro-
cessor executes the command (actually a
macroinstruction) contained in the 42-
word internal control block and a vari-
able-length window descriptor block. It
can execute only one command during
the frame, which prevents interference
with display refresh. Under control of
the parameters set in the control and
window blocks, the display processor

WINDOW STRIP DESCRIPTOR

151413121110 9 8 7 6 5 4 3 2 1 0
I VAR N N TR T T T W T |

Number of lines in strip l 0

Header Link to next strip (lower) 1

information Link to next strip (upper) 2

C Number of tiles in strip 3

Bit-map width 4

Memory start address (lower) 5

First tile Memory start address (upper) 6

descriptor 9 Bits per pixel | Startbit |  Stopbit 7

Fetch count 8

T B L Ry WSt y PC (Z,F| 9

’ A

B

Second and Same as first c

succeeding tile descriptor D
tile descriptors

E

k F

z =Zoom

TBLR = Border control bits for top, bottom, left, right.
WST = Window status
PC =IBM PC emulate mode

F = Background field

Figure A: Graphics coprocessor window-descriptor block.

retrieves portions of one or more bit
maps from graphics memory and out-
puts them to the display as pixels.

This process is somewhat complex.
Here's how it works: The display pro-
cessor fetches the window-strip-descrip-
tor header for the first set of tiles.

Using the tile count, the display pro-
cessor then loads the first tile descrip-
tor, which contains the pointers to the
actual memory containing the image and
the dynamic window parameters. The
display processor then builds the pixel
output from the specified memory areas
until the tile (created by this tile descrip-
tor) is completed.

The display processor then links to
the next window-strip descriptor (the
first header specifies the link), and it re-
peats this process until all the tiles com-
prising the screen have been built. The

display processor can then load a new
macroinstruction at vertical-retrace time
and begin the process of creating the
next screen.

While the display processor is busy
displaying a screen of windows, the
graphics processor can update images
and the host processor can set up new
windows for display. The new set of
windows is linked by the macroinstruc-
tion, or a link to a new set of window
strip descriptors.

The cost of all these capabilities is the
significant amount of programming re-
quired. Streamlining this process will
require new parameter sets that control
the 82786 to avoid reinventing fast-line
drawing. The 82786 represents a func-
tional step upward, but it will take a little
time for the programmers to take full ad-
vantage of this added capability.

J

ternal host memory access for the 82786,
host-processor access to internal registers
and graphics memory, 82786 access to
graphics memory, and, most important-
ly, RAM refresh.

The refresh unit generates and queues
RAM refresh requests to the bus inter-
face, which executes them at top priority.
The host processor, graphics processor,
and display processor contend for mem-

ory access according to a 3-bit priority

system.

The priorities break down further into
first access (FA) and subsequent access
continted
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(SA). Default priorities are (high to low)
RAM refresh, display processor, graph-
ics processor, and host processor. RAM
refresh is always the highest priority, but
you can change the others under program
control. This allows you to program per-
formance trade-offs into the chip to take
advantage of the 82786 for various types
of applications.

The default priorities after a reset are
Host (FA) 7, Display (FA) 6, Graphics
(FA) 5, Display (SA) 3, and Graphics
(SA) 2. Since the graphics processor and
display processor usually access more
than one word in sequence, the bus inter-
face provides maximum throughput when
accessing sequential words. However, if
sequential access locks out a first access
from another processor, that might affect
overall performance.

This adjustable priority scheme lets
software maximize the 82786’s perfor-
mance for specific circumstances by bal-
ancing access priority of the host proces-
sor, graphics processor, and display
processor in relation to their need for first
and sequential access.

The refresh-controller parameters,
which the software sets at start-up,
schedule the DRAM refresh, although
the bus interface unit performs the actual
refresh cycles. Because of the contention
for graphics memory access, you can
queue three refresh requests internally.
The longest acceptable delay without re-
fresh is 225 cycles at 10 MHz (about 45
microseconds).

Manipulating Bit Maps

The graphics processor converts host-
processor graphics commands into a spe-
cific bit representation as specified by the
drawing parameters contained in the
graphics-processor instructions. The in-
struction-execution process starts by
loading the graphics processor’s link ad-
dress registers (upper and lower byte)
with an address that points to the begin-
ning of a list of instructions. The graphics
processor executes instructions until
stopped by a flag (bit O set to 1) in an in-
struction word.

During its execution, the graphics pro-
cessor shares memory access (with the
display processor and host processor) to
the 4-megabyte address space. The bus-
interface logic controls this sharing ac-
cording to parameters set by the host pro-
cessor at start-up.

The graphics processor draws a bit
map into graphics memory. You can
think of this bit map as a rectangular
array of display pixels (up to 32K by 32K
pixels in size) with the [0,0] coordinate
located at the display’s upper left corner.
Pixels are packed linearly in the bit map.

The system stores 4-bit pixels as four
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pixels per 16-bit word, each line consist-
ing of (the number of pixels divided by
four) words, with the lines stored sequen-
tially. Thus, the bit map is packed into
the minimum memory required for a
given display size and number of bits per
pixel.

Graphics-processor performance de-
pends heavily on frequent access to
graphics memory. Ignoring the overhead
for instructions, each updated word re-
quires a read-modify-write (RMW) cycle
of graphics memory. An 8-bit-per-pixel
resolution requires a word access for
every two pixels.

The two predominate factors affecting
performance are graphics-memory band-
width and the amount of display-proces-
sor overhead involved in an operation. If
you use VRAMs, the graphics processor
will be able to use up to 99 percent of the
available memory-bus bandwidth. Using
DRAMs, the memory bandwidth avail-
able to the graphics processor depends
upon the access required by the display
processor and can be from 50 percent to
90 percent.

Graphics Memory

One of the 82786’s key high-perfor-
mance graphics features is its dynamic-
memory interface. This interface lets the
82786 take full advantage of both dual-
bank and page modes of using dynamic
RAMs for a maximum speed of 40 mega-
bytes per second.

The 4-megabyte linear address space
of the graphics processor begins at ad-
dress 00 hexadecimal of the graphics
memory. If less than 4 megabytes of
graphics memory is implemented, the re-
maining addresses access system mem-
ory (see figure 3). You can move these
system addresses by setting the top 2 ad-
dress bits externally to point anywhere in
the host processor’s 4-megabyte address
space.

The 82786 was designed to support a
wide range of DRAM configurations:
one or two banks for interleaving with
one to four rows per bank; 16K-bit to 1-
megabit RAMs in by-1, by-4 and by-8
width; and page or fast-page modes for
performance. (Fast-page-mode RAMs
can be cycled in 100 nanoseconds instead
of the 200 ns required for page-mode
RAMs.)

The memory interface will support up
to 32 DRAMs without external logic,
within the total 4-megabyte addressable
memory.

The 82786 can also use video RAMs in
its overall memory scheme. VRAMs
contain a shift register and a serial output
that allows high-speed shifting of the
video data without repeated memory ac-

continued
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cess. The use of VRAMs for graphics
memory decreases the display overhead
from a maximum of 50 percent to approx-
imately 1 percent.

Using VRAMs makes more memory
cycles available for the host and graphics
processors, but some features are re-
stricted.

The 82786 can zoom VRAM-sup-
ported displays vertically, but horizontal
zoom requires external circuitry because
the 82786 doesn’t have access to the bit
map to replicate the pixels once the bit
map has been moved into the shift
register.

The DRAM access can be single or
multiple cycle. A single cycle is a single
16-bit word; a multiple cycle is two or
more. A single read or write is 300 ns at
10 MHz, RMW is 400 ns. Multiple-ac-
cess data rates can run from 10 meéga-
bytes per second for noninterleaved page
mode to 40 megabytes per second for
interleaved fast page mode. (To minimize
processing overhead the display pro-
cessor uses multiple access whenever
possible.) The graphics processor uses
single RMW cycles for pixel updates and
multiple RMW cycles for block moves,
while the host processor uses only single
cycles.

The Programmer’s Model

Software configuration controls the
82786 chip. Host software can program
the graphics processor and display pro-
cessor and set the bus-interface-control
parameters. Host software accesses the
82786 through a 128-byte block of ad-
dresses that can be memory- or I/O-
mapped anywhere in the 4-megabyte ad-
dress space. The 128 bytes are divided
into three areas, one each for the graphics
processor, the display processor, and the
bus interface. Intel has reserved the un-
used words in this 128-byte space for fu-
ture use.

The bus interface controls access to
system and graphics memory. The eight
bus-interface registers contain the most
critical information for 82786 operation.
These registers set up the access to all
82786 control registers, interrupts, and
their status, DRAM refresh and config-
uration, and the relative priorities that the
display, graphics, and host processors
will have when accessing graphics
memory.

Before the host processor can use the
82786, it must first set up the memory re-
location and mapping, configure the
graphics memory, and set refresh param-
eters and graphics-processor priorities.

After allowing sufficient time for all
DRAMs to refresh, the host creates
screens by programming the graphics
processor and displays them by program-
ming the display processor.

Within a bit map, the graphics proces-
sor will draw lines, circles, polygons,
and arcs. BBLTs can manipulate any rect-
angular block of bits.

Character block transfers (CBLTs)
move character matrices into the bit map
with four rotations or directions. The
four categories of graphics-processor in-
structions are nondrawing, drawing-con-
trol, geometric-drawing, and bit- and
character-block moves.

Nondrawing instructions allow graph-
ics-processor-register access and control-
instruction execution, and set up macros
of instruction sequences. NOP performs
nothing, LINK directs the graphics pro-
cessor to the next instruction, and
INTR_GEN generates an 82786 interrupt to
the host processor. You can save the
graphics-processor registers that are not
directly addressable (registers | through
22) and restore them for program swap-
ping by DUMP_REG and LOAD_ REG. You
can build subroutines of instructions by
using the ENTER_ MACRO and EXIT_MACRO
instructions.
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Each drawing operation is subject to
the parameters set by the drawing-control
commands. The major controls are defi-
nition of the memory location of the bit
map and clipping rectangle, and entry to
and exit from pick mode. The memory
location and size define the boundaries of
the bit map to be operated on. The clip-
ping rectangle restricts pixel updates to a
rectangular subset of the bit map. Pick
mode allows execution of the display-pro-
cessor instructions without updating the
bit map. Instead, a flag is set when an in-
struction points to a pixel inside the cur-
rent clipping rectangle. This allows for
quick location of an object selected on the
screen.

Other commands control the fore-
ground and background colors, line
texture, color-bit mask, and raster
operations.

Raster Operations
The color and texture controls let you
draw dotted or dashed lines as opaque or
transparent. The bit mask can restrict
drawing to a subset of color bits, letting
you overlay different planes of informa-
tion on the same screen.

Raster operation defines the logical
combination of bits during BBLT and

CBLT operations. Control commands
also define the character set, the charac-
ter orientation, and the intercharacter
spacing. Both relative and absolute move
commands are provided for positioning
in the bit map.

Geometric commands are the simplest
to describe. The instructions draw points,
incremental points, lines, circles, arcs,
rectangles, polylines (open multisegment
lines), and polygons (closed multiseg-
ment lines).

A scan-line instruction is for fast-fill
operations once the host processor deter-
mines the boundaries. Block-transfer in-